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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

[{enpro 0OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITCTESHITUH:

IIK-3 Crocoben OCYIIIECTBIISATh HAay4YHO-UCCIIEIOBATEIIbCKUE n OITBITHO-
KOHCTPYKTOPCKHE Pa3pabOTKH KakK MMPH MCCIEIOBAHUN CAMOCTOSITEIILHBIX TEM, TaK U pa3paboTKu
110 TEMATUKE OpraHu3aluu.

Pe3ynpratamMu OCBOCHUS AUCIHUILUIMHBI SBJSIOTCS CACAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

NIIK-3.2 IlpoBoauT aHanmM3 HAy4YHbIX [JaHHBIX, pE3YJbTAaTOB JSKCIIEPUMEHTOB U
HaAOJIFOIEHUNA

2. OIIeHO‘lHLIe MaTepHaJIibl TCKYLIET0 KOHTPOJA U KPUTCPHUHU OLICHUBaAHUA

DJeMEeHTBI TEKYIIEro KOHTPOJIS:
— KOHTpOJIbHas paloTa;

— TEOPETHUYECKHIA OITpOC;

— IOMAITHHE 3a[aHUS;

[Tpumepsl 3a1a4 Ha KOHTPOJIbHYIO 1 JoManiHiow padotsl (MITK-3.2):

1. Tema «KrHeMaTuka MaTepUaIbHOU TOUKHY.

TunoBas 3amauya. Pakera B3netaer ¢ moBepxHocTH 3emud nox yriaom 6 = 300
TOPU30HTY CO CKOpocThio v = 200m/c. KakoBa nmaibHOCTH monera pakeTrbl? COmpoTHBICHHEM
BO3/yXa MpeHedpeyb.

2. Tema «OCHOBHBIE 3aKOHBI ITUHAMUKW.

Tunosas 3agada. CaHKU cIyCKaroTcsi ¢ TOpbl BeICOTOM h = 20M, umeromeit ykiaoH 0 =
450, 1 IPOXOAAT MO FOPU30HTAIBHON MOBEPXHOCTH MyTh S, paBHbI 60M. KakoB auHamuueckuii
KO3 UIUEHT TpeHUs?

3. Tema « PaboTra n MexaHu4eckas SHEPTH.

TunoBas 3amaga. CB0OOAHO MaJaOMIUNA ¢ HEKOTOPOH BBICOTHI Korep Becom P = 5000H
3abuBaeT cBar. CkopocTh Kompa mepea yaapoMm v = 12m/c. Cuma conpotuBieHus: rpyHta F
nocrosHHa U paBHa 2.0-106H. Ckonbko ynapoB JOJKEH COBEPIIUTH KOMNEp, YTOOBI BBICOTA
BBICTYNAIOIIEH HaJl TOBEPXHOCTHIO 3€MJIU CBau yMeHbIIMIach Ha S0cm?

4. Tema «KuHeMaTvka v JMHAMHKA BPAMIATSILHOTO JIBHYKESHUS.

TunoBas 3amaua. [lokosiieecs: paHee TelO HAauYWHAET BPAIllaThCsS BOKPYT CBOEH OCH C
VIJIOBBIM yCcKOopeHueM € = 3.14pan/c2. Haifti yrioByro CKOpPOCTh ® M YroJl MOBOpOTa ¢ uepes
20c ¢ MOMEHTa HavaJla BpalleHusl.

5. Tema «3aKOHBI COXpAaHEHUS B MEXAHUKEY.

Tunosas 3agada. YenoBeK CTOMT Ha HEMOJBHKHOM cKambe JKYKOBCKOTO W JIEPKHUT B
pyKax och JUCKa, Macca KOToporo m = 2kr u paauyc R = 1M. BHauane koneco He Bpaiaercs, a
3aT€M YeJIOBEK PACKPYUYMBAET €ro JI0 YIJIoBO# ckopoctu w1 = 606/c. Ilpu s3ToM OH cam BMecTe
CO CKaMbeil MPHUXOIUT BO BpalleHHE B OOpAaTHOM HAlpaBJIEHUH C YIJIIOBOM CKOPOCTBIO M2 =
106/c. HaiiTu MOMEHT MHEpLUU CKaMbU C YEJTOBEKOM.

6. Tema «CB0OOOTHBIC HE3ATYXAIONNE TAPMOHUYECKHUE KOJICOAHHUSD.

Tunosas 3ajgada. Hamucarts YPaBHCHUC TapMOHHUYCCKOI'O KOH€6aTeHBHOI‘O JABMOKCHUA,
eClIM MaKCHMMaJIbHOE YCKOpeHHWe TOouku amax = 49.3 cm/c2, mepuon konebanuit T = 2¢ u
CMEILIEHNE TOYKHU OT MOJIOKEHUSI paBHOBECHSI B HaYaJIbHBII MOMEHT BpeMeHHU X0 = 25 mm.



7. Tema «CB0OOOAHBIE 3aTyXaIOIINE TAPMOHUYECKUE KOJICOAHUS.

Tunosass 3amada. Ilepuon 3aryxaromux komebanuii T = 4c, norapupMUYECKHA
JeKpeMeHT 3aTyxanus 0 = 1.6, HayanpHas ¢aza ¢ = 0. [Ipu t = T/4 cmemenue Touku X = 4.5¢cMm.
Hanucath ypaBHEeHHE JBUKEHUS 3TOT0 KOJIeOaHMUs.

8. Tema «BriHy)xneHHbIe KoneOanus. PezonaHcy.

TunoBast 3anmava. Ilepmon 3aryxaromux komebanuit T = 4c, norapupmuyuecKuii
JeKpeMeHT 3atyxanus 0 = 1.6, HadanbHas daza ¢ = 0. [Ipu t = T/4 cmemenne Touku x = 4.5¢M.
Hamucate ypaBHEHHE ABM)KCHHS ITOTO KOJICOAHUS M PE30HAHCHYIO 4YacTOTy KojeOaTeIbHOM
CUCTEMBI.

9. Tema «MuTepdepenius BoinH. CTOSIYME BOTHBI.

TunoBast 3amava. Hamwcare ypaBHEHWE MBIMIJKEHHS, MOJYYAIOLIETOCS B pe3yJbTaTe
CIIOKEHHsSI JByX OJMHAKOBO HAMpPaBICHHBIX TapMOHHYECKHX KOJEOATeIbHBIX JBUKCHHUH C
o1rMHaKkoBbIM nepuojoM T = 8c u onuHakoBoi ammutynoil A = 0.02m. Pasnocth (a3 mexny
STUMH KoJieOaHusiMu ¢ 2 — ¢ 1 = /4.

10. Tema «2ddekt Horaepar.

TunoBas 3amaua. [loe3n ynamsieTcss OT HEMOABMKHOTO Habmomarens moxa yriom 01 =
450 K TMHUU, COENUHAIONIEH TOUYKY HaXOXKJIEHHS MOe3/1a U TOUKY PACIIONOXKEHHUS HAOII01aTeNsl.
Ckopocth moe3na paBHa V1 = 54 km/4. [loe3n maer cBuctok ¢ gacrtorod v = 550 I'm. Haiitm
yacToTy v1 KoneOaHUi 3ByKa, KOTOPBIM CIBIIUT Habmomatens. CKOPOCTh pacHpOCTpaHEHUs
3ByKa B Bo3ayxe V = 330 m/c.

11. Tema «MneanbHbIi ra3.

Tunosas 3anava. 10r yriekucioro raza CO2 3anuMaror o6beM V1 = 61 1 HaxoasTcs Ipu
nasnenuu p = 0.4-106 Tla u temnepatype t = 200C. Ilocne HarpeBanus mpu p = const ra3 3aHsu1
o0beM V2 = 1251. Haiitu xonudecTBo TemoTsl Q, nosyueHHoe razom. Cp = 29.1 Jx/ mons-K.

12. Tema «llepBbiii 3akoH TepMoauHaMUKH. [Ipocreiimne TepMOaUHAMUYECKHE
IIPOLIECCHD».

Tunosas 3amava. Ilpu wm3orepmuueckom pacmmpeHun St yriekucinoro raza CO2,
Haxozsmerocs npu remmneparype t1 = 200C, 6p11a 3aTpauena remiora Q = 700/x. Bo

KoHTpoibHbIe BONPOCH! A1l IPOBEAECHUS TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH
1. Yro usyyaet pusuka u B 4éM COCTOMT MUPOBO33PEHUECKOE 3HAUCHNE (PUBUKU?

2. JIBMKeHHEe MaTepuaIbHOU TOYKH B TPOCTpaHCTBE. CKOPOCTh U YCKOPEHHE.

3. /IlnHamuka MaTepHaJbHON TOYKM U MPOU3BOJIBHON MEXAHMUYECKOM CHUCTEMBI. 3aKOHBI
Herorona.

4. BzauMocBsi3b PabOTHl W MEXaHUYECKOW BSHepruu. YeMm MNOTEHIMAlIbHAs SHEPTU
OTJIMYAETCS OT KHHETUYECKOW SHEPTruu

5. KuHeMatuka BpalarenbHOro JBUKECHHUS.

6. JluHaMMKa BpalaTeIbHOrO IBUKEHUSI. MOMEHT CHUJIbI, MOMEHT UMITYJIbCa U MOMEHT ?

7. OCHOBHOE ypaBHEHHUE BpPAIIaTEIILHOTO ABUKECHHUSI.

8. Kakue 3aK0HBI COXpaHEHUS paCCMaTPUBAIOTCS B MexaHuKe? VX XapaKkTepucTHKa.

9. CB0oOO/IHBIE HE3ATYXAOIIUE TAPMOHUYECKHE KOJICOaHNUsI.

10. CBoGoHBIE 3aTyXaIOLIME FTAPMOHUYECKHE KOJICOaHusI.

11. BeinyX1eHHBIE KOJICOaHMS.



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

Uto Takoe «pe30HAHCY.

OO6m1ast XxapakTeprucTHUKa YIPYTUX BOJH.

Nurepdepenius BomH. CTOSTUNE BOITHBL.

Dddext Jomrepa.

Uto Takoe «uaeanbHbli raz? YpaBHEHHE COCTOSIHUA UJICAJIBHOTO Tra3a.

[TepBoIit 3akoH TepMoanHAMUKHU. [IpocTeiiime TepMoIMHAMUYECKUE TTPOLIECCHI.

Bropoii u TpeTuii 3aKkoHbl TEPMOJAMHAMUKHI. DHTPOIIHS.

3. OueHOYHBIE MATEPHAJIBI HTOTOBOT0 KOHTPOJIA (IPOMEKYTOYHOM aTTecTallun) U
KPHUTEPUH OLlEHMBAHUS

I[JI)I IMOJIY4YCHHA pEC3yJibTaTa HGO6XOI[I/IMO BBITIOJIHUTBb ABC KOHTPOJIbHBIC pa6OTI)I, a TaKXeE
IMpaBUJIbHO OTBECTUTb HAa HC MCHEC, YCM Ha 2/3 ot 3a/IaHHbIX BOITPOCOB.

[IpumepHBIii IepedeHb TEOPETUUECKUX BOIIPOCOB

1.

© o N R WD

10.
11.

OCHOBHBIE XapAaKTEPUCTUKHU HIIEKTPOCTATUYECKOro mnouss. Hanpsok€HHOCTh monst u
MOTEHLINA.

Teopema Octporpazackoro-I'aycca.

CBoiicTBa NPOBOJHUKOB B 3JIEKTPOCTATUYECKOM IIOJIE.

CBoiicTBa IU3JIEKTPUKOB B SJIEKTPOCTATUYECKOM TIOJIE.

UTto Takoe «IudJIeKTpUUecKasi MPOHUIIAEMOCTh)?

Onektpuueckas eMKocTh. Konaencatopsl. [lnockuil koHaEHCATOD.
DHeprus MEeKTPOCTATUYECKOTO MOJIS.

[ToCTOSIHHBIN 37IEKTPUUYECKUI TOK U €M0 OCHOBHBIE 3aKOHBI.

JleiicTBMEe MarHUTHOTO TIOJIA Ha OB KyIuecs 3apsasl. Cuia Jlopenia.
JleficTBe MarHUTHOTO TIOJISI HA IPOBOJHUKHU C TOKOM. 3aKOH AMIiepa.

MarauTHOe I0ji€ MOCTOSHHOTO SJICKTPUYECKOTO TOKa B BaAKYyyMC. 3akon buo-

Cagapa-Jlamnaca.

12.
13.

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

MarauTHOe B3anMOJESHCTBHE TOKOB.

MarautHOoe T1I0JIe B BemecTBe. UYTO Takoe  «OTHOCHTECIIbHAsS MarHWTHAs
MIPOHUIIAEMOCTH»?

ua-, mapa- 1 peppoMarHeTHKH.

DJIeKTpOMarHuTHast UHAYKIKs. OCHOBHOM 3aKOH 3JIEKTPOMarHuTHOM MHTYKIIUH.
Uto Takoe «MHIYKTUBHOCTb»?

VYpaBHEHUSI 3IEKTPOMArHUTHOTO MOJIS.

MarepuanbHble ypaBHEHUS.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH B O€3rpaHUYHON OJTHOPOHOM cpeie.

OmneiT Maiikenscona. [loctynarer DiiHmTeliHa 1 TpeoOpa3zoBanust JIopeHra.
OTHOCUTENBHOCTD MPOCTPAHCTBEHHBIX M BPEMEHHBIX TPOMEKYTKOB.

YeM penaTUBUCTCKAsI JMHAMUKA OTINYAETCS OT KJIACCUYECKON?

[Tpumepsl 3anau:



1. Tema «DneKTpOCTATUYECKOE TIOJIE B BAKYYMEY.

TunoBasg 3amada. 3apsyKEHHBIM IIApUK, IOABELICHHBIH K OJHOMMEHHO 3apsKEHHOM
IJIOCKOCTH, OTTAJIKMBAETCS OT HEe, MPU ATOM HUTh, HA KOTOPOW OH BUCHT, 00pasyeT C
IUIOCKOCTBIO yrosi o. HaliTu ImOBEpXHOCTHYIO IUIOTHOCTH 3apsja G Ha IUIOCKOCTH, €CIIU
Mmacca mapuka m = 0.4-10“kr u ero 3apsan q = 667-1072 K1, a cuia HaTSOHKEHUS HUTH
T = 0.49:103H. HanpsxeHHOCTH 10O paBHOMEPHO 3apsKeHHO# TiockocT E = 6/2¢0.

2. Tema « Teopema Octporpaackoro-I'ayccay.

Tunosas 3agava. Mcnonb3ya teopemy Octporpajackoro — ['aycca, moayduTh BbIpakeHUE
JUIsl HAIIPSDKEHHOCTH AJIEKTPOCTATUYECKOTO 110JIs 3apsKEHHOM OECKOHEUHO AJIMHHON HUTH
KaK ()yHKLHIO pacCTOSIHUA I OT HUTH. CUNTATh 3aJaHHON JTMHEHHYIO IIOTHOCTH 3apsijia Ha
HUTH T .

3. Tema «IIpoBOAHMKH U AUAIEKTPUKH B 3IEKTPOCTATUYECKOM I1OJIEN.

Tunoas 3anada. PaBHOMEpHO 3apsKEHHbBI OECKOHEYHO JJIMHHBIA KpPYroBOW LMJIMHJID
paguyca R ¢ mOBEpXHOCTHOM MIIOTHOCTBIO 3apsAJIOB +G OKPYKEH COOCHBIMH CIIOSIMU JIBYX
pa3HbIX AUANEKTpUYecKux cpeld. HapykHblid paanyc NepBOM Cpeabl C OTHOCUTEIBHOU
JTUAJIEKTPUUECKON MPOHUIIAEMOCTBIO €1 paBeH Ri, a BTOpOH cpeabl ¢ MPOHUIIAEMOCTBIO €2
paBen Ro. 3a mnpenenamu cimost BTOpoi cpeawl (1> Rz) — Bosayx (¢ = 1). Haiitu
AIEKTPUUYECKYIO0 UHIYKLMIO U HAPSHKEHHOCTD MOJIS B KAXKJIOM U3 JUAIEKTPUUYECKUX CIIOEB
U B BAKyyMe.

4. Tema «Onextpuueckas eMKocTb. KoHneHcaTopsi».

TumoBast 3amada. DJEKTPOH JBHXKETCS B IUIOCKOM TOPHU3OHTAIBHO PACIIOIOKEHHOM
KOHJIEHCATOpe MapalelbHO €ro IUlacTMHAM co cKopocTeio Vo = 3.6:107 wic.
HanpskeHHOCT, 1O BHYTpH KoHjeHcatopa E = 3.7-10° B/m. JlnuHa miacTuH
koHzeHcaropa | = 20 cM. Ha kakoe paccrosiHue Sx CMECTUTCS AJIEKTPOH B BEPTUKAIBHOM
HANpaBICHUU TIOJ] JEHCTBHEM DIIEKTPHUYECKOTO TIOJISi 3a BPEMs €ro JBIDKEHHS B
KoHAeHcaTope? Moy = 9.1-1073L kT, qon=1.6-10° Ko

5. Tema «OcHOBHBIE 3aKOHBI TOCTOSTHHOTO AIEKTPUYECKOTO TOKaY.

TunoBast 3amawa. B 1wemnb, cocrosimyro u3 wucrounuka OJIC U JOBYX OJAMHAKOBBIX
napajyieJbHO COEAUHEHHBIX pe3uctopoB R comporuBiennem 100 Owm, BKIIOYAIOT

BOJIETMETP, COIPOTUBJIEHUE KOTOPOIO 'V OJIMH Pa3 MOCJIEN0BATENBHO, APYrOi
pa3 mapayensHo. OnpenenuTs BHYTpEHHee comnpoTuBieHue ucrtounuka JJ[C, ecau B
000X cllydasix MOKa3aHusl BOJIbTMETPA OJJUHAKOBBHI.

6. Tema «/lelicTBE MAarHUTHOTO TOJISI HA ABWKYIIHECS 3apPsIbD».

TumoBas 3aJada. SHCKTPOH ABWXKETCA B OJHOPOAHOM MArHUTHOM IIOJIE€ C MarHUTHOM

. R— -3 .
WHIYKIUEN B=0.2-10" Tu no unrosoii mmHumu. Onpenenutb CKOpocTh V 3JIEKTPOHA,
€CN paauyc BUHTOBOM JimHuK R = 3 cm, a mar h = 9cwm.
7. Tema «/leficTBre MAarHUTHOTO OIS HA MPOBOJHUKH C TOKOMY.

Tunoas 3agaya. B onHOpogHOM MarHuTHOM mosie ¢ uHayknuedn B = 0.3 Tn Haxomutcs
npsMoil MpoBoHUK AnuHOM | = 20 cM, mo kotopomy TeueT Tok I = 10 A. Yron o mexay
HampaBJIeHNEM TOKAa M BEKTOPOM MATHHTHOM mHaykimm paseH 60°. Ompememuts cuny F,
JEHCTBYIOIIYIO Ha IIPOBOJIHUK.

8. Tema «MarHuTHOE MOJE MOCTOSHHOTO JIEKTPUUYECKOTO TOKA B BaKyyMme. 3aKOH

buo-Casapa-Jlamiaca. MarauTHO€ B3aMMOIEMICTBUE TOKOBY.

TunoBas 3anmaga. [To 1ByM OeCKOHEYHO MJIMHHBIM MPSAMBIM TMapajUIeIbHBIM IMPOBOJAM,
HaxoJsamMMes Ha pacctossHuu R = 10 cM apyr oT npyra B Bakyyme, TeKyT TokH l1 =20 A u
I = 30 A oaunakoBoro HampasiieHus. OmnpeaenuTh MarHUTHYIO HHAyKIuio B mois,
CO3/1aBa€MOI'0 TOKaMH B TOYKaXx, JIEKAIIUX HA MPSIMOH, OPTOTOHAJIIBHOW MPOBOAAM, €CIIHU:

1) Touka Aj JIEXKUT HA PACCTOSHUU I'1 = 2 CM JIEBEE JIEBOTO MPOBO/IA; 2) TouKa A2 JIEXKHUT HA



paccTosiHuu r2 = 3 CM IIpaBee MPaBOro NMpoBoJa; 3) Touka As JIEKUT HA paccTOSHUU 13 = 4

CM IIpaBee JIEBOT'0 POBOJA.

O1eHKH MU MPOBEACHUH dK3aMeHa (POPMUPYIOTCS B COOTBETCTBUU C HHKETIPUBEICHHOU
TaOJIULIEN.

2 3 4 5
He otBetun | OtBetust Ha oguH u3 | OTBeTMI  Ha  00a | YBEpEeHHO u
HU Ha OJMH | OCHOBHBIX BOIIPOCOB | BOMpOCa, IPaBUJIBHO OTBETHUII
u3 M Ha JBa M3 TpeX | COAEPKAIIUXCS B | HA BCE OCHOBHBIE U
OCHOBHBIX JIOTIOTHUTEIBHBIX 9K3aMEHAIIMOHHOM JIOTIOTHUTEIIbHBIE
BOIIPOCOB. BOIIPOCOB. ounere, u Ha | BOIIPOCHI.
JIOTIOTHUTEIIbHBIE
BOIIPOCHI, HO c
3aMeYaHUsIMHU.
4. OueHo4HbIe MaTepHaJibl IS NPOBEPKH 0CTATOYHBIX 3HAHUI

(cpopMHUPOBAHHOCTH KOMITETEHIIHIA)
23. OCHOBHBIE XapaKTEPUCTHKH AIIEKTPOCTATUYECKOTO 1oysd. Hampspk€HHOCTH Mot |
NOTEHIUAJ.
24. Teopema Octporpazackoro-I"aycca.
25. CBOMCTBa MPOBOJIHUKOB B 3JIEKTPOCTATHUECKOM TOJIE.
26. CBOMCTBa JUDJIEKTPUKOB B 3JIEKTPOCTATHUECKOM TOJIE.
27. Yo Takoe «Iu3JIeKTpUUecKas IPOHULIAEMOCTb»?
28. DnekTpuyeckas emkocTb. Konaencaropsl. [1nockuii KoHeHcaTop.
29. DHeprus IEKTPOCTATHIECKOTO TOJIS.
30. [TocTOSIHHBIH IMEKTPHUUECKUI TOK M €0 OCHOBHBIE 3aKOHBI.
31. [lelicTBuEe MarHUTHOTO MOJIS Ha ABIOKYyIIMecs 3apsaabl. Cuna JlopeHua.

32. JlelicTBuE MarHUTHOTO MOJISl HA TPOBOJHUKH C TOKOM. 3aKOH AMmriepa.

HNudopmanus o paspadoTunkax

Jmutpenko Amnaronuii ['puropbeBud, na.¢.-m.H, mpodeccop, kadenpa NpUKIATHON
marematnku HU TT'Y, mpodeccop



