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1. HEJIM OCBOEHUSA JUCHUTITJIIMHBI

[lensimun  ocBoenust aucuumuebl  «Pusukay  spisercs obecnevenue OyayLiero
crenuanueTa HayyHoi (usuueckoit 0a3oi, Ha KOTOpOM B BhICHIEH TEXHHYECKOH LIKOJIE
CTPOHMTCS OOIUCHHIKEHEPHAs M CrielManbhas nojarotorka. Ilocneosarensnoe nuzyuenne Gpu3nku
BbIpabaThIBAaET CHEUMPUUECKMI METON MBIIUICHHS, (H3MYECKYI0 HMHTYMLMIO, KOTOpPBIE
OKa3pIBAIOTCS BEChbMa IUIOJOTBOPHBIMH M B JIPYrMX Haykax. CreunuaiucTbl, NOJy4YHBLIHE
mHpokoe (usnKo-MaTeMaTHueckoe o0pasoBaHHE, MOTYT CAMOCTOSTENLHO OCBAMBATH HOBBIE
TEXHHYECKHE HAIIPABJICHHUS, YCIEIHO paboTaTh B HUX, JIETKO NEPEXOAUTh OT PELICHHS OJIHHX
3a7lay K JIpyruM, UCKaTh HECTAHJApTHBIE W HETPaJULMOHHBIE MYTH, YTO OCOOEHHO BaXKHO s
npodeccHoHaNBLHON MOOHIIBHOCTH CHELMATHCTOB B YCIOBUAX YCKOPEHHOI'O Pa3sBUTHSA TEXHUKH.

3anaum JHCHMIIMHBL:

® TeopeTHYecKas MOAroToBKa B obnacT (PM3MKH, 103BOJIsIOIWAs OyIyluM HHKEHepaM
OPHEHTHPOBATBLCA B MOTOKE HAy4yHOH M TexHHyeckoil uHdopmauum u obecrieynsaionias MM
BO3MOJKHOCTb HMCITOJIb30BAHUA HOBBIX (PU3MYECKUX NPHHUMIIOB B TeX 00J1acTAX, B KOTOPLIX OHH
CHELHATIH3UPYIOTCH;

e (opMHpOBaHHE HAYYHOTO MBILUIEHHS, B YACTHOCTH IPABHJIBHOIO IOHUMAHHS TPaHMI]
IPUMEHUMOCTH Pa3jIMYHbIX (U3NYECKUX IOHATHH, 3aKOHOB, TECOPUH W YMEHHUS OLEHHUBATH
CTENEHb JIOCTOBEPHOCTH pPE3YyJbTATOB, MOJIYYEHHBIX € TMOMOLIBLIO KCHNEPUMEHTAIILHBIX HIIH
MaTEMAaTHYECKHX METO/I0B HCCIICZI0BAHUS;

e BpIpa0OTKa NMPHEMOB M HABBLIKOB pELICHHH KOHKPETHLIX 3ajJa4 M3 pasHbix obiacrei
(PM3MKH, NOMOTAKIHUX CTYICHTaM B AaIbHEHIIEM pellaTh HHKEHEPHbIC 3a/1a4H.

03HAKOMJICHHE CTYIEHTOB C COBpPEMEHHOH Hay4yHOH annapatypoil M BbipaboTKa y HHX
HAYaJIbHbIX HAaBBIKOB IIPOBE/IEHHA IKCIIEPUMEHTAJIBHBIX HAYUHBIX HCCICAOBAHUH pa3iMUHbIX

(pH3HYECKUX SBJIEHUH U OLIEHKH MOIPEUIHOCTENH H3MEPEHHIA.

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OITIOII BO

Baxxnas uenb Boiciero o0pa3oBaHHs — MOJYYHTh HAYHYHOE IIPEJACTABICHHE O MPHPOJE H
MeTosax ee rno3HaHus. PU3KKa Kak Bejayllas Hayka O IPHPOJE MUIpaeT IJIaBHYIO polib B
JIOCTHKEHHMH ITOH LIeJIH.

Jucuumimna «Dusuka» orHocuTcs K OazoBoii wactm Onoka b.1  ocHOBHOI#
npodeccuonanbhoii  o6pazosaTenbHON nporpaMMel.  M3yueHue JIMCHMIUIMHBL ITPOXOJIHT B
MEepBOM M BTOPOM CeMecTpax.

M3yuenue JAMCUMIUIMHBI TPEANOJIAraeT HajlMyHe Yy CTYAECHTOB (YHAAMEHTaIbHbIX
MareMaTH4yecKuX 3HaHuil. /g ycmeumHoro ocBoeHHs Kypca (PH3MKH CTYJEHTaM HeoOXO0AMMO
3HATH CJIEJIYIOLIUE pa3/esibl BLICIICH MAaTEMATHKH

JuddeperupmansHoe HCHUCTIEHHE.
WHuTerpaibHOE HCHHCIIEHHE.

1
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3. AHaluTHYecKas reoMeTpHus M TMHelHas anredpa.
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DNIEMEHTBI BEKTOPHOI'O aHallk3a.




6.  MYyHKUHH KOMIUIEKCHOTO HEPEMEHHOTO.
7. Jluddepenunanprbie ypaBHeHHs.

DJIeMEHTBI TCOPHH BCpOHTHOCTCﬁ W MaTeMaTuyecKkoi CTaTHCTHKM.

J.KOMIETEHUUH OBYYAIOUIEI'OCSH, ®OPMHUPYEMBIE B PE3YJIbTATE

OCBOEHUA JTUCUUITJIMHBI (MO/1YJIS)

[locneosarenbnoe H3yueHne (PU3MKK BbIpabaTbiBaeT crielH(PUUECKH METO/I MBILIJICHHS,
(Gu3MYECKYI0 HHTYMIIMIO, KOTOPBIE OKA3bIBAIOTCS BEChbMa IJIOJIOTBOPHBIMH M B JIPYIHX HayKax.
CrenuanncTel, MNOJYYMBIIHE IIHPOKOe (HU3MKO-MareMaTHuyeckoe o0pa3oBaHHe, MOIYyT
CaMOCTOSATEJIbHO OCBAUBATh HOBBIC TEXHHUECKHE HAIPABJICHU, YCIIEIHO paboTaTh B HUX, JIETKO
MEePeXOoJIMTh OT PELICHHS OJHUX 3aJa4 K pELIeHHIO JPYrHX, HCKaThb HECTaHAapTHble H
HETPAJIMIIMOHHBIE TYTH, 4YTO OCOOEHHO BaXXHO JUIsl TNpodecCHOHANLHOH MOOHIBHOCTH
CHEIHAMCTOB B YCJIOBHSAX YCKOPEHHOIO pPa3sBUTHS TEXHHUKH, KOIJa aMOPTH3AlMs JIOCTHIKCHHH
KOHKPETHBIX Y3KOCIIEIHAILHBIX 3HAHUI MPOUCXOAUT YPe3BbIYAHHO OBICTPO.

B pesynbrate 0CBOCHHS AMCUMIUIMHBL 0Oyuaroiuiicss aomkeH o0nanarh CleayromnMH
KOMIIETeHHSAMH:
CNOCOOHOCTBIO TPEACTABJIATE AJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHH Hay4dHYIO
KapTHHY MHpa Ha OCHOBE 3HaHHWs OCHOBHBIX IOJIOKEHHH, 3aKOHOB M METOJOB €CTECTBEHHBIX
Hayk ¥ Mmarematuku (OI1K-1) ;

CrocoOHOCTHIO K caMoopranusannu u camoobpaszosanuio ( OK-7).

B pesyabTare ocBoennss QpusHKH 00y4alOmMics 10/KeH JIEMOHCTPUPOBATL CIIEYIOIINHE

pe3ynbpTarthl 00pa3oBaHus:
1) 3nars(OIIK1):

(dynramenTanbHble GU3NYECKUE MOHATHS, 3aKOHBI, U TEOPHH KJIACCHYECKOW M COBPEMEHHOMH
(PM3MKH; YUCIICHHBIE MOPSIJIKN BEJIMYHH, XapaKTepHbIe /I Pa3IMUHbIX pas3aesnoB (HU3nKy,

OCHOBHBIE 3aKOHBI M IIPHHLMIIBLI, KOTOPLIM IIOJMMHSAETCS TOBeJeHHe pa3HooOpasHbIX
(pU3MUECKUX MOJIeIei, a TaKKe, BHITEKAIOUHE U3 ITHX 3aKOHOB CJIEACTBUSA M BO3MOXKHOCTb HX
NPUMEHEHHS Ha IPaKTHKE;

TEOPETHYECKHE METO/IbI NOCTPOCHHA pelleHus pasHooOpasHbIX 3a/ay 1Mo (PU3MKe H METO/IbI U
MPHHIHMITBI TOCTAHOBKH KCIIEPUMEHTOB B (PHU3HKE;

OCHOBHBIE METO/Ibl KOMITLIOTEPHOIH (PU3HKH;

OCHOBHBIE PHHIIMIIBI CBA3H (PU3MKH C APYTHMH HayKaMH;

HCTOPHIO Pa3BUTHA (PU3HKH;

BKJIaJl OT€UECTBEHHBIX M 3apYOEIKHBIX YUEHBIX B pasBHTHE (PH3HKH.
2) ¥Ymern(OIIK-1):

MOHATH IIOCTABJICHHYIO 3a/1a4y; OPHEHTHUPOBATLCS B KJIACCHYECKHX M COBPEMEHHBIX
MOCTAHOBKAX (PYHIAMEHTAJILHBIX H [TPUKJIAJHBIX (PU3HUECKHX 3ajadax;

IPOBOJIUTE (PHU3HMUECKHI aHATH3 NPAKTHYECKUX 3a/1a4;

nprHobpeTaTh HOBbIE HAYYHBIE U MIPAKTHYECKUE 3HAHHSA, OITMPAsCh Ha METOAb! (hU3MKH;

IPOBOJIUTL  JKCIEPUMEHTBl M 00paloTKy JaHHBIX € HCIOJB30BAHHEM COBPEMEHHBIX
MHOOPMAIIMOHHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHi, JenaTh IpaBHJIbHBIC BBIBOABI M3
COIOCTABJICHHSI Pe3YJIbTATOB TEOPHU M IKCIIEPUMEHTA;




IIMPOKO HCIOJIB30BaTh HAyYHYIO, CIPABOYHYIO JIMTEPATypy, HHTEpHEeT-HH(OPMALHIO B
pasIMYHBIX BUIAX JAEATEIbHOCTH;

IPUMEHATh HAYKOEMKHE TEXHOJIOTHH M NAKEThI [IPOrpaMM JUIs PeLIeHUs PHKJIAJHBIX 3a/1a4 B
obnacti GpuU3KMKK M B ApYrux obnacTax 1npodeccHoHaNbHOM AeTEIbHOCTH.

3) Baaners(OK-7):
MaTeMaTHYECKHM aniapaTtoM COOTBETCTBYIOIIMM  TEOPETHYECKHM MeToJaM Kypca
o01eH (PU3HKH;

METOJIaMH aHAJIM3a U PelieHus 3aiad 1o Gpusnke;

annapatoM MHTErPAILHOrO MCUHCICHMS JUIS PEelIeHUs] Pa3/JUYHBIX 3aa4, BO3HUKAIOUIMX B
(du3nKe, TEXHUKE, IKOHOMHUKE;

METOJIaMH HCIIOJIb30BAHUSA KOMIIBIOTEpA, MHTEPHET-TEXHOJIOI'MH NpH PpelIeHHH 3ajad Imo
¢dusnke;

HaBbIKaMH paloTel B COBpeMEHHOH (u3nyeckoil sabopaTopuu, METOJMKOH MOCTAHOBKH H
MpoBeJieHUss (U3MYECKOr0 HSKCIEPHMEHTa, HABBIKAMH TIpaMOTHOH 00pabOTKH pe3ysibTaToB
OINBITA H COMOCTABJICHUS UX C TEOPETHYECKUMH JAHHBIMH,

HABBIKAMH CAMOCTOSTENILHON paboThl; HaBBIKAMH OCBOeHHUs 00JibIIOro 00béEMa HHpoOpMaLHH
H pelIeHUs CIOKHBIX U HECTaHAAPTHBIX 3a1ad.




4. CTPYKTYPA U COJAEP)KAHUE ANCUHUITIUHbI

O61as Tpyn10éMKOCTh AUCHHIUTHHEL cocTaBisteT 11 3auétHbix eaunun (3964acos).

CrpyKTypa AHCUHIINHBI
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TemaTnueckKuil IJIAH AMCUUILIHHBI
I. Mexanuka

1. Beesenue. ITpeamer puszukn. Metobl pu3nueckoro uceie0Balus: ONbIT, THIIOTE3A,
IKCIEPUMEHT, Teopust. Baxknelmme sranel ucropun Gusuku. Poib Gu3nkn B pa3BUTHH TEXHHKH
M BIIMSHUE TEXHUKH Ha pasBuTHe (H3UKH. Posb Pusnkm B craHoBiennu nxxenepa. Cessb
(PM3UKH ¢ APYrUMH HayKaMH. Y ClieXH COBPEeMEHHOH (PU3HKH.

2. Hekotopele cBeienus U3 MmareMaTuk. Posib MaTemaTtuky B n3ydennu ¢pusukn. OyHKUUH
M X nipousBojnbie. Murerpuposanue. O cMbiciie POM3BOJIHON M MHTErpasla B IMPUIIOKEHHH K
(usnueckuM 3a1auaM. DIEMEHTHI BEKTOPHOM anreOpbl: onpejie/ieHHe BEKTOpa, CIOKEHHE
BEKTOPOB, YMHOKEHHE BEKTOPOB, AU PepeHLIMPOBAaHHE BEKTOPHBIX BEJIMUHH.
Jnddepenunansubie ypaBHeHHs. DeMEeHTapHbIe CBEJCHNUA U3 TEOPUH BEPOSTHOCTH.

3. Kunemaruka rnocrynateabHOro ABmwkeHus. KuHeMaTnka Kak pas/iesl MeXanuKH.
Mexanuueckoe JIBHIKEHHE Kak npocteiiiuas GpopMa ABHIKEHHS MaTepud. MartepuaibHas ToYKa
(vactuna). Cucrema orcuera. MHepumnaibible cucteMbl otcuera. Paguyc-sektop. [Tpunuun
otHOcHTesbHOCTH ["anunes. Tpaextopus. Pagnyc kpuBu3Hbl TpaekTopuu. JInHe#Has CKOPOCTDH H
nuHeitHoe yekopenue. TanreHunanibHoe M HOpMaJIbHOE YeKopeHus. CBsA3b MeXK1y JTHHEHHBIMU H
YIJIOBBIMH KHHEMaTH4YecKUMH BennunHamu. [locTynarensHoe 1BHKeHHE TBEPAOro Tea.

4. JlnHamMHKa [10CTYNaTeabHOro ABmkeHus. Jlunamuka kaxk pasjien mexanuku. [lepsoiid
3akoH HploTOHA M NOHATHE HHEPLMAIBLHOM cHcTeMbl oTcyeTa. BTopoit 3akoH HelotoHa 1
MOHATHE CHJIBI, MACChl M UMITyJIbCA. Y paBHEHHE ABMKeHUs. Tpernii 3akon HbtoToHa u npeaensl
ero npuMeHuMocTH. HerHepuuanbHbie cucTeMbl 0TcueTa. ADCOMOTHBIE M OTHOCHTEIIBHBIE
cKopocThb M yekopeHnue, Cuibl nHepuuu. Llentpobexnas cuna. Cuna Kopuonuca. Cucrema
MaTtepHalbHBIX ToueK. LlenTp nnepuuu (uentp macc). Teopema 0 ABHKEHHH LIEHTPA HHEPLIHH.

5. BpamarensHoe aBuxeHue TBepaoro Tena. [lonsrue abeomoTHOrO TBEpAOro Tena.
MomeHT cuiel. MoMenT umnyisca. Moment unepuuu. Teopema Llteiinepa. Ypasnenune
MOMEHTOB (CBSI3b MOMEHTA HMITYJIECA ¢ MOMEHTOM CHJIbI). Y paBHEHHE BpaIiaTeJbHOro
JIBHIKEHHS TBEPJIOTO TeJla OTHOCHTEJILHO HENOABHIKHOM ocu. Kunernueckas sHeprus
Bpatatomierocs Tsepaoro tena. ['upockonuueckuit agdext. Ceoboubie ocu.

6. 3aKoHbI coXpaHeHus. 3HaUYeHHe U COJIepPIKaHHEe 3aKOHOB COXPAHEHHUs B MeXaHHKe. 3aKOH
coXpaHeHus uMnyJibea. OJHOPOAHOCTb MPOCTPAHCTBA. PeakTHBHOE JBHIKEHHE. 3aKOH
COXpaHeHHss MOMeHTa UMITyJbea. M3oTponusa npocrpanctea. Pabota, sHeprus, MOIHOCTS.
CBo3b MEKY NOTEHIIMAIBHOMN 3Hepruei u cuioil. [Tonstne cunosoro noms. KoHcepBaTuBHbIe U
HEKOHCEPBAaTHBHBIC CHJILI. 3aKOH COXPaHEHHUs YHEPrHH B MexaHuke. OJHOPOJHOCTh BPEMEHH.
KoHcepBaTHBHAs U JAMCCHIIATHBHAS CHCTEMBI.

7. DneMeHTh MEXaHHKH KHJAKOoCcTel 1 ra3oB. O0mue cBOHCTBA JKHAKOCTEH U ra3os.
YpaBuenue asuxenus B popme Diinepa. [Tone ckopocteii, 1uHUM 1 TpYOKH TOKa. Y paBHEHHE
HepaspbIBHOCTH. Y paBHenue bepnymnnu. Cucrema ypaBHeHHH ra30IMHAMUKH. BA3KOCTS.
Teuenne Bs3koii xuaxoctn. Popmyna [lyaseiins. Jlamunapubiit 1 TypOyJIeHTHBIA PeXKUMBI
tevenus. Llupkynsauus ckopoctu. [ToreHunalbHOE U BUXpeBOE ABHKEHU. [IBH)KeHHE TN B
JKHJIKOCTAX M rasax. Teopema Xykosckoro.




8. DIIeMEHTRI CreHAIBHON TEOPHH OTHOCHTENILHOCTH. [IPHHIIMI OTHOCHTEILHOCTH
Oitnreiina. Pone ckopoctu ceeta. [Toctynar nocrosinctsa ckopocti csera. [IpeoGpazoBanus
Jlopenua. JlopeHLEBO COKpaLLEHHE JUTHHBI U 3aMe/UIeHHE BpeMEeHU. PelissTHBUCTCKHMI MMITYJIbC,
B3aumocBsa3b macchl u anepruu. Jledext mace. Dueprus csazu. COOTHOLIEHHE MEXKLY TOJIHOM
DHEPIUEH U UMITYJILCOM YacTHLbL. [ paHuIa IPUMEHUMOCTH KIacCHUecKol (HBIOTOHOBCKOIH )
MEXaHHKH.

I1. OcnoBbl MoJIeKYASIPHOI PH3HKH H TEPMOAHHAMUKH

9. MoJieKyJISIpHO-KHHETHYECKas TEOPHUS HICAIBHOTO ra3a. OCHOBHBIE MOJIOKEHHA
MOJIEKYJIIPHO-KHHETHYECKOH TEOpHH BellecTBa. MHUKPO- H MAaKpPOCOCTOAHUS CHCTEMBI.
Makpockonuueckue napamerpel. [Tousrue uaeansHoro raza. MonekynspHO-KHHETHUECKOE
TOJIKOBaHHE Temreparypsl. Uneno creneneit cBo0obl Monekynbl. BHyTpeHHss sHeprus
HJICAILHOTO ra3a. 3aKOH paBHOpPACIIpE/IeJIEHUs YJHEPIHH 110 cTeneHsm cBobobl. Jlasnenne rasa ¢
TOYKH 3PEHHS MOJIEKYJISIPHO-KUHETHYECKOH Teopun. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO —
KHHETHYECKOI TeopuH. Y paBHeHHe COCTOSIHUA HaeanbHoro rasa (ypasHenue Knaneiipona —
Meneneesa) .

10. DaeMeHTHI KJIAaCCHYECKOH CTATHCTHKH. /IMHAMUUeCKHe M CTaTHCTHYECKHE
3aKOHOMEpPHOCTH B (pu3uke. CTaTHCTHUECKUI MeTO/ HeereoBanus cucteM. Dasosoe
NpOCTpaHCTBO, (pasosas Touka, pazopas sueiika. [TonsTne o GyHKIMH pacripe/ieneHus.
Cratuctuueckoe ycpeanenue. Pacnpenenenne Makcpeia (pacnpeie/ieHHe MOJIEKY 110
abCcoNOTHRIM 3HaUYeHUAM ckopocTH). Cpeanue ckopocTH Monekysl. bapomerpuueckas gopmyiia.
Pacnpenenenue bonsumana. Pacnpenenenne Makcsenna — bonbimana.

11. Peanbubie razpl. CHIIbI MEKMOJIEKYJISPHOTO B3aUMO/ACHCTBUS B ra3ax. Y pasHenue BaH-
nep-Baanbca. M3orepMbl peasibroro rasa. Meracrabunbenbie coctosanus. Kpurnueckoe
cocTosiHHe. BHyTpeHHss sHeprus peanbroro rasza. dddexr xoyis — Tomcona. Cikukenune razon
M TIOJIyY€HHE HU3KHX TeMIIepartyp.

12. CBoiicTBa xuaKoCcTeH. XapaKTepHCTHKA )KHIAKOr0 COCTOSIHUSA. CTPOEHHE WHJKOCTEH.
bmmoxanii nopsinok. [loepxnoctHoe HaTshkenne. CHIlbl, BOZHUKAIOILUE HA KPUBOH MOBEPXHOCTH
xuakoctu. Gopmyna Jlannaca. Ycenosus paHoBecHs Ha rpaHuiie AByX cpea. Kpaesoit yrom.
CmauuBanue. KanuuisipHbie siBJICHUSL.

13. CaoiictBa TBep/bIX Tes. AMOpdHBIe H KpucTa/umyeckue tena. Kpucranyeckas
pewerka. Jlanpuuii nopsaok. Ynpyras u niaactuyeckas gedopmannu. 3akon I'yka. JledexTsl B
Kpucrannax. XKuaKue KpucTauibl.

14, ®azosbie paBHOBecHs U (pazosbie mepexozbl. Pasel BeeCTBa. Y C/IOBHA paBHOBECHS
¢a3. Ucnapenue u konaencauus. Ilnasnenne n kpucrannusauns. Y pasnenue Kianeiipona —
Knaysuyca. ®a3opas auarpamma (quarpamma coctosuus). Tpoinas Touka.

15. DaneMenThl TeOpUH cTONKHOBeHUIT. [ToHsiTHE CTONKHOBEHHSA. YTIpYroe u Heynpyroe
cronkuoBenus. [Ipunensuoe paccrosuue. Paccesnue yactui. Cpeass mMHa cBOOOHOTO
npobera. [IpuHIHI AeTATEHOTO PaBHOBECHSL.

16. Dnementn! Gpusnyeckoit kuneruku. [Tonarue o Gpusnyeckoil kuneruxe. HepasHoBecHble
cuctembl. Bpems penakcanuu. SIsnenus nepenoca. Jlngdysus. Koopduument nuddysuu.




Tennonposoanocts. Kospduument TemnonposogHoct. BaskocTs (BHyTpeHHee TpeHue).
Koadpuument Bazkoctu. Jlunamudeckas 1 KHHeMaTHYECKas BA3KOCTb.

17. Ileppoe nayano tepMouHaMUKH. CTATHCTHYECKHH M TEPMOJAMHAMHYECKUI METO/IBI.
Tepmonnnamuueckas cucrema. Tepmoannamuueckuii npouece. OCHOBHBIE TEPMOAMHAMHYECKHE
MOHATHA: BHYTPEHHsAs dHeprus, pabota, Tennora. PopMyIHPOBKH 1€pBOTO Ha4asa
TEPMOJIMHAMUKH. Y paBHEHHE [1€PBOro Ha4yalla TePMOJAHHAMUKH. TeroéMKocTh. 3aBHCHMOCTD
TEMJIOEMKOCTH H/ICaIbHOTO ra3a oT Bu/1a npouecca. Popmyna Maiiepa. Pabota, coBepiuaemas
rasoM IpH U3onpoueccax. JHTanbnus (reruioBas GyHkius). AjuabaTudeckuil npouece.
TennoémkocTs TBEpALIX TeEJL.

18. Bropoe Hayasio TepMoaAMHaMuKi. PaBHOBECHBIE M HEPABHOBECHBIE COCTOAHMUS
cucrembl. O6patumele M HeoOpaTHuMble nporeccesl. Kpyropoii nponece (uukir). PopMyIupoBKy
BTOpOro Havana tepMoauHaMuky. Llukin Kapuo u ero KI1J] ans naeansuoro rasa. Teniosbie
ABHTaTeNI U X0JI0AnIbHbIe MauHbl. Makcumanbublii KI1/] rennosoro asuraresis. Durponusi.
CrarucTHueckuil Bec (TepMOIMHAMUYECKAs BEPOATHOCTE). 3aKOH BO3pacTaHHs HTPOIUH.
CraTucTHYECKOE TOJIKOBAHHE BTOPOTO HAvyajla TEPMOAHHAMHKH.

I11. DaekTpuyecTBO H MArHETH3M

19. DnemenTsl Teopun nosst. CkanspHble W BEKTOPHbBIE 110J1st B pusuke. ['paguent
ckansgpHoro nons. Jluseprenuus BextopHoro noas. Potop sexroproro nojis. Oneparop
["'amunpToHa (oneparop «nabna»). Oneparop Jlamnaca («wiamacuan»). Hekoropbie
MHTErpaJIbHBIE TEOPEMBI.

20. Hanps)EHHOCTD JIEKTPOCTATHYECKOT0 110JIs B BaKyYMe. DJIeKTPHUYECKHI 3apsl.
Coxpanenue 1 MHBapHaHTHOCTB 3apsaja. Jluckpernocts 3apana. 3akon Kynouna. [lonarue
3EeKTpocTaTHYecKOro noJist. CuiloBbIe JIMHUK (JIMHUM HanpsokeHHOCTH). [Tpuuimn
CYNEPNO3HLMH JIEKTPOCTaTHYECKUX 1oJiei. [loTok BekTopa HanpsxkenHoctd. Teopema I'aycca
JUIS DJIEKTPOCTATHYECKOTO 11015 B BaKyyMe M e€ ¢Bs3b ¢ 3akoHoM Kynona. Jlnddepennuansnas
topma Teopemsl ["aycca. [Ipumenenne Teopemsl ["aycca uia pacuera nonei.

21. IoTenuman 31eKTpoCTaTHYECKOro noJis B Bakyyme. PaboTa cuit aJIeKTpoCTaTHYeCKOro
nosis. LIupKyasims HanpsyKeHHOCTH 2IEKTPOCTATHYECKOT 0 1101, POTOp HanpsKeHHOCTH
anekTpocTaTHyeckoro nois. IlorenunanbHOCTh (KOHCEPBATHBHOCTD) IEKTPOCTATHYECKOTO
nons. [Torenumnan. Paznocts noreHuuanos. CBA3b MEXKIY MOTEHIMAIOM U HANPSKEHHOCTHIO
3NIEKTPOCTaTHYECKOrO 1o, YpapHenue Jlannaca. DneKTpHYeCKHii JUMONb. DIEKTPHYECKU
MOMEHT JUIIONS (IUNONbHLIH MOMeHT). [loTeHian 1 HanmpsyKeHHOCTh MoJIst Unosst. MoMenT
CHJI, IeCTBYIOLIMIH HA JUIIONL BO BHEIIHEM 3JIEKTPHYECKOM 110J1€. DHEPrus M0 B
MEKTPHYECKOM T10J1€.

22. Dnekrpuyeckoe nosue B auaekTpukax. CBoOOAHBIC W CBSA3aHHbBIE 3apsilbl B BELIECTBE.
Croponnue 3apsibl. [lossipabie U HenosipHbie MoeKyIibl., THIb! JudneKkTpukoB. MoxHas,
3JIEKTPOHHAs M OPHUEHTALMOHHAs noysipu3anu. [Tonspu3yeMocTb MONIEKYIbI.
[Tonspu3oBaHHOCTH (BeKTOp mosspu3aiin). OJHOpoHAs U HEOAHOPOAHAs nosspu3alun, Cesisb
MNOJIAPH30BaAaHHOCTH C IIOBerHOCTHOﬁ INIOTHOCTBIO ITOJIAPHU3allHOHHOI'O 3apsaaa.
JlnanexTpuyeckas BOCIPHUMYUBOCTD BELECTBA M €€ 3aBUCUMOCTh OT Temrneparypsl. Teopema
[aycca U1st 9/€KTPHYECKOTO OIS B JIMAJIEKTPHKE. DIEKTPHYECKOEe cMelleHHe (dIeKTprHyecKas




MHJIYKIHA) B JUDIEKTPHKe. JIUaIeKTpryecKas IpoHHLAeMocThb cpe/ibl. Beruncienue
HanpsKEHHOCTH EKTPHUECKOTO MOJIS B IMdJIeKTpHKe. [ paHnYHBIE YCIOBHS IS
9JIEKTPHYECKOTO 10JIs HA FTPAHHIIE pa3s/iena “AMdJIEKTPUK — JIMIEKTPUK . CerHeToa1eKTPHKH.

23. DnekTpuyecKoe 1oje NpoBoAHUKOB. Pacnipejenerue 3apsioB B [IPOBOIHHKE.
DNEKTPOCTATHUECKOE 110J1€ BHYTPH M CHApPY)KH MPOBOJHUKA. [ paHHYHbBIC YCIIOBHS HA IPAHHLIE

“NpOBOAHMK-BAKYYM ™. DIEKTpHUECKHE CBOHCTBA 1IPOBOAsLIEH 000104KH. DJIeKTpocTaTHIeCKas
samuTa. Meto nzoGpaxenuit. I'panuunele yCloBHs Ha rpaHULE “TIPOBOAHUK-AHIEKTPHK .
DNeKTPOEMKOCTD YeIMHEHHOTO MPOBOAHNKA, CHCTEMBI IIPOBOIHHKOB H KOH/IEHCATOpA.
DneKTpuYecKas FHEPrusi CHCTEMbl TOUEHUHbIX 3apsiioB. DHEPrus 3apsyKeHHOro MPOBOHHKA,
CHCTEMBI NPOBOAHUKOB M KOHJAEHCATOPA. DHEPrus 2eKTpocTaTndeckoro nojs. OobéMuas
IUIOTHOCTD IHEPIHH IEKTPOCTATHYECKOTO 10714,

24. IlocTOAHHBIA 2JIEKTPHYECKHH TOK. XapaKTePUCTHKH IEKTPOCTATHUECKOIO TOKA:
JIOTHOCTh TOKA, CHJIa TOKA. Y CIIOBHE CYLIECTBOBAHUSA IEKTPUYECKOro Toka. CTOpOHHHE CHIIBIL.
Pa3zHocTh NOTEHUMAIOB, HaNpsiKeHHe, ekTpoamkywas cuia (I/1C). Knaccuueckas
9JIEKTPOHHAs TEOPHS JIEKTPOIPOBOIUMOCTH MeTa/10B. 3akoHbl Oma u Jhxoyins-Jlenua B
muddepenunanshoii popme. 3axonsr Oma u Jlxkoyins-Jlena B uHTerpasibHoi popme. 3akoH
Owma st HeogHopoaHOTO yuacTka uend. [Ipasuna Kupxroda. HenocrarounocTs kinaccuyeckoi
3JIEKTPOHHOM TEOPHH IEKTPOIPOBOIUMOCTH.

25. DnemeHThl (U3UYECKON DNEKTPOHUKHU. DIIEKTPUUYECKHIT TOK B BaKyyMme. DJIeKTPOHHAas
amuccHd. PaGora BbIX0a 2JIEKTPOHOB M3 MeTa/l1a. DJIeKTpuYecKuii Tok B rase. IIpoueccsl
HOHU3aLMK ¥ pekomOuHaunu. Pabora nonnsauuu. [lorenuuan nonnzauuu. Y napuas
HoHM3auus. HecamocrosrenbHelil razosblii paspsaa. CamoctosTe bHBINA ra3oseli paspan. Bosbr-
aMmrepHas XapakTepUCTHKa ra30Boro paspsjaa. Buael paspsaios.

26. [Tnasma. [Toustie o nnasme. CnocoOwl co3anus niaasmel. KBasuHeldTpasbHOCTD
n1asMbl. DJIEKTPONPOBOAHOCTD M1asMmel. Jlebaesckuii paauyc (nebaeBckas 1MHa)
skpanupoBanus. [InazMennas yacrora. HuskoremneparypHas rasma u ee IpMMeEHEHHE.
BricokoTemneparypuas nuaszma. [Ipobiema ocyLecTBiIeH s yIpaBIseMoro TepMOsIEpHOro
CHHTE3a.

27. MaruuTHOE 110J1¢ B Bakyyme. 3akoH AMmiiepa. MaruuTHas HHAYKIMS. 3aKoH bro —
Cagapa (3akoH buo — Capapa — Jlannaca). [Tousitue maruutHoro noss. [IpuHImn cynepnosuumy
MarHuTHLIX mosei. Cuna Jlopenna n cuna Amnepa. BUTOK ¢ TOKOM B MAarHUTHOM I10JI€.
MaruuTHeiit MOMEHT. MOMEHT cHJl, IeHCTBYIOLINIT Ha PAMKY ¢ TOKOM BO BHEILIHEM MarHUTHOM
nosie. MarHuTHoe 1oJie nNpsMOIHHEHHOro U KpYroBoro TokoB. LIupKy/Isuns BeKTopa MarHHTHOM
MHIYKUHH. 3aKOH I0JHOIO TOKa (TeopeMa 0 LIHPKYJISIMH HHYKIIHH MAarHUTHOT'O 10J1s1) B
Bakyyme. [Ipumenenue 3aKoHa 10JHOIO TOKa JUld pacueTa MarHMTHBIX 1oJiei. MaruuTtHoe nose
JUIMHHOT'O COJIEHOM/1a ¥ Topouia. MaruutHoe B3aumMozeHcTBrEe TOKOB, EJIMHHUIIA CHITBI TOKE —
amnep. Buxpesoe nmone asrkyuierocs 3apsjaa. MHBapHaHTHOCTB 3JEKTPHUECKOTO 3apsjia.
MaruuTHoe 1noje Kak peJsTHBHCTCKUH a(dexT.

28. JIBMkeHue 3apsykeHHOH YacTHILBI B 2JIEKTPHYECKOM W MarHMTHOM TojisiX. JIBrkeHHe
3apPsHKEHHON YaCTHIIBI B AMEKTPHYECKOM M MArHUTHOM NoJsix. [ToHsTHe 06 21eKTPOHHOM OITHKE.
Oddexr Xoma, YCKopUTeH 3apsiKeHHBIX YaCTHIL,




29. MarnuTHoOe nose B petectse. [Tonsitue MarHUHTHOrO MOMeHTa aromMa. MUKpo- U
MakpoTokH. Mosekyispublie Tokd. HamarunuenHocTs (BeKTOp HamMarHuuMBanus). MarauThas
BOCIPUMMYHBOCTD BEIIECTBA U €€ 3aBUCUMOCTh OT TEMIEPATypbl. 3aKOH I0JIHOrO TOKa (Teopema
0 UUPKYJIALUE HANPSHKEHHOCTH MArHUTHOTO 110J151) B BewlecTBe. Hanpspk€HHOCTE MarHUTHOTO
noJist B BeniecTBe. MaruuTHas NpoHMIAaeMocTh cpe/ibl. MHIIYKIIUsSl MAarHUTHOTO 1oJIs B
BelecTse. ['paHnyHbIe yClnoBHUA U MAarHUTHOTO T10JIsl HA TPaHuULEe pasziena AByX cped. Tunbl
mareTukos. Touka Kiopu. Jlomensl. Kpupas HamarHuunBaHmus.

30. Dnekrpomaruuthas uHAyKuus. Onwit Papaies. MarautHbli notok. DJC HHAYKUHH.
OcHOBHOI 3aKOH JIEKTPOMAarHUTHON HHAYKIMHU (3akoH Dapajes). BbIBoA 0CHOBHOrO 3aK0Ha
JIEKTPOMArHUTHOH MHJIYKIIMH M3 3aKOHA COXPAaHEHUs YHEPIHH, a TAKIKE HA OCHOBE
3JIeKTpOHHOMH TeopuH. Ipasuno Jlenua (3akon Jlenua). fIBnenne caMoMHIyKIMH.
MuyKTHBHOCTE. MHIyKTHBHOCTD JUIMHHOTO COJIeHOM1a. TOKH 3aMBIKaHHsI M pa3MbIKAHHs 1IEITH.
SBneHue B3aUMHON MHYKIMH. B3auMHas HHIAYKTHBHOCTb., DHEPrUs MarHUTHOTO 10JIs.
OO6BEMHAS IJIOTHOCTL YHEPIrUM MATHUTHOI'O MOJIS.

1V. Kosiebanusi 1 BOJIHBI

31. Mexannueckue kosnebanus. CBoboaHble (COOCTBEHHBIE) M BBIHYK/IACHHBIE KOJleOaHusl.
ITonsaTue 06 aproxonebanusax. Jluddepenunanpioe ypapueHne rapMoOHHUECKUX KosieOaHui 1
€ro pemenue. XapakTepUCTHKH rapMoHnyecknx kosiebanuit. [Tousitue 0 rapMOHHYECKOM M
aHrapMOHHYECKOM ocLuuisTope. M30XpoHHOCTE Konebanuii. DHeprus rapMOHHYECKHX
Konebanuii. CiojkeHue 0IMHAKOBO HAIPaBJICHHBIX (CKAISIPHBIX) FAPMOHHYECKHX KoJicOaHuii.
Meton BexTopHO# anarpamMmsl. buenus. CrioxeHne B3aMMHO NMEPIEeHAUKYISIPHLIX (BEKTOPHBIX)
rapMoHHYecKHX Konebanuii. @urypsl Jlnccaxy. Jluddepenunansnoe ypaBHeHHE 3aTyXaroIuX
kosiebanuii 1 ero pewenue. AnepuojMyeckuii npouece. Yacrora v Kod3GPUUHEHT 3aTyXaHUS,
Jlorapumuyeckunii JeKpeMeHT 3aTyXaHus U 100pOTHOCTE KoslebaTeIbHOH CHCTEMBI.
Juddepenunansioe ypaBHeHHE BBIHYKICHHBIX KojieOanuii u ero petenne. AMnianTyaa u gasa
[IPH BBIHYHICHHBIX MEXaHHUYECKHX KojieOaHusax. Mexannueckuit pesonatc. Pe3oHaHcHbIe
kpuBble. COOTHOLICHHE MEXTY (pa3aMM BBIHYKIAIOIIEH CHIIbI M CKOPOCTH IIPH MEXAHUYECKOM
pe3onance. Criektp konebaHuii, nousTHe o pasnoxennn Pypobe.

32. Mexanunyeckue BoJHbI. Mexannsm o0pa3oBaHnA MEXaHHYECKUX BOJIH B YIIPYroi cpeje.
[IpononbHbie U nonepeuynsie BoJHLL. BomHoBoe ypaBHeHnue u ero peuienue. ['apmonndeckue
BOJIHBI M UX XapakTepUCTHKH. Y apHble BOJIHBL [IpUHIMI CYNepro3uIMy BOJIH U IPaHHLIA ero
npuMeruMocTH. Pa3oBasi CKOPOCTh U JAUCIEpCHs BOJIH. BOIHOBOM nakeT u rpynnosas CKOpocTh.
[Tonstue o korepentHocTH. UuTepdepenuns Bon. Crosune Bonubl. Dddext Jonnepa s
3BYKOBBIX BOJIH. YJIbTpa- U HHQPa3ByKH.

33. DnexrpoMaruuTHble Konebanus. Jluddepenunansnoe ypasnenue konebanuit B
KonebaresbHOM KOHTYpe ¥ ero pemenue. JuddepenipaipHoe ypaBHEHHE 3aTyXatOIHX
9NEKTPOMArHUTHBIX KosieGauuii u ero pemenue. Yactora n K02 PULMEHT 3aTyXaHus
ANEKTPOMArHUTHOro Kostebanus. Jlorapupmuueckuit IeKpeMeHT 3aTyXaHus 1 J00pOTHOCTh
koHTypa. Juddepenunaipnoe ypaBHeHHE BBIHYKICHHBIX 37T€KTPOMArHUTHLIX KonebaHui 1 ero -
peleHre. AMIUIMTY/a U (a3a MpH BbIHYKACHHLIX JICKTPOMAarHUTHBIX KoseOanusx. Pe3onanc B
konebaresibHOM KOHTYpe. Pe30HaHCHbIe KPUBBIE JUIs HATIPSKEHUS M CHIlbl TOKA. [lepeMeHHbIi
TOK.




34. DnexTpoMarHuTHbIC BOJIHEBL (MapaneeBckas H MAKCBEIJIOBCKAs TPAKTOBKH SIBJICHHUS
3JIEKTPOMAarHUTHOH MHAYKUHMH. Tok cmewenus. DnexkrpoMaruutHoe nosie. CucTeMa ypaBHEHHi
Makcsesia. BojiHoBoe ypaBHEHHE 1714 2IEKTPOMArHUTHOTO MOJIst M ero peterne. CKopocTh
pacnpocTpaHeHHA IEKTPOMArHHTHBIX BOJIH B cpejax. OCHOBHBIE CBOHCTBA IEKTPOMArHUTHBIX
BosiH. Bekrop [loitntunra. UMnyiibe anekTpoMarHuTHOro nosis. M3nyuenue gumons.
Jluarpamma Hanpasnennoctu. Dddext Jonnepa ais anexrpomariuTHbIX BoJiH. [kana
IEKTPOMArHUTHBIX BOJIH.

V. Onruka

13, Pacngocrpauenne CBETA Yepes rpaHuLly IBYX Cpel. C')JICKTPOMEI"HHTHM Impupoaa

cera. [lpunnun [Mojirenca. 3akoHbl oTpaxeHus u npenomieHns. AGCOIIOTHBIN 1
OTHOCHTEIIbHBII IoKa3zaTeau npenomiieHus. [lonnoe BHyTpernee otpaxenne. CBETOBOIbI.
['eomeTpuyeckas ONTHKA Kak NpeaesibHbIA cllydail BOJHOBOM onTHKH. OnTrnyeckue
HHCTPYMEHTBI.

36. Untepdepenins ceera. MoHoxpoMaTtHyecKue # HEMOHOXPOMATHYECKHE BOJIHEL.
[IpuHLIMN Cyneprno3uIMM ¥ HHTEHCHBHOCTD IIPH CJI0)KEHHH CBETOBBIX BOJIH. BpemenHnas
KOrepeHTHOCTh. Bpems n juinna xorepentroctH. [Ipoctpancrsennas korepentHOCTh, Pajnyc
KorepeHTHOCTH. OnTHueckas JuimHa nyTH. OnTuyeckas pasHocTb Xoja. Pacyer
HHTEep(EePeHIIMOHHON KapTHHBI OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Tos0ch! paBHOMH TOILMHBI X
pasBHOro HakyioHa. Muorosyuepast unrepdepentus. Criocobbl moayyeHns: KOrepeHTHBIX Ty4eii.
Uurepdepomerpsl.

37. Iudpakuus ceera. [Tpunuun [Noitrenca — @penens. Metoa 30n Openens.
[Ipsmonuneiinoe pacnipoctpanenue ceeta. Judpaxuns @penens. Judppakuns Openens ot
KPYIJIOro OTBepCTHs U Kpyrioro aucka. Judpakuus Mpenens ot Kkpas MogynjaioCcKOCTH.
Crnupans Kopato. Jludpakuns ®@paynrodepa ot 6ecKOHEYHO JUIMHHON NPAMOH 11EITH.
Judpakuuonnas pacxoaumocts, Judpakuus or oqHOMEepHOH JIH(PaKIIMOHHONH pelleTKH.
Pasperatomas criocoGHOCTb ONTHYECKUX HHCTPYMEHTOB. [ToHsTre o ronorpadum.

38. Honsipusauus cseta. EcTecTBeHHBIH U 10spH30BaHHbIH cBeT. CTEneHb Noaspu3aLty.
[Tonsipu3auus ceeTa Npu MpeJoMIeHHH U oTpaxkeHuH. 3akoH bprocrepa. [lonsapusanus npu
JIBOHHOM JtyyenpenomiaeHud. OObIKHOBEHHBIH U HEOOBIKHOBEHHBIH J1yun. Onruyeckas och
kpuctanna. [Tonspousl 1 nonspusanMonHsie npusMel. [losnspusaropel 1 anaiu3aTopel. 3aKoH
Maumoca. [TonyBonHOBBIE M YETBEpPTLBOJIHOBLIE NIacTHHKU. McKkyceTBeHHAd onTHYecKas
aHu3oTponus. OnTuueckas akTHBHOCTE BewecTsa. Dddexr Dapanes.

39. ucnepeus cBera. 3aTpyHeHHs B AIEKTPOMarHuTHOH Teopun Makcaeia.
HopmanbHas ¥ anomaibHas aucrnepcun. Meroas! Habmoaenus aucnepeuu. [pusmarnueckuit u
JH(PPAKIHOHHBIH CIEKTPbl. DJIEKTPOHHAs TeopHs JucnepcHu ceera. [lornomenue ceera. 3akoH
byrepa. L{BeTa Te1 U CrieKTpbI MOTJIOLICHHS.

5. OBPA30OBATEJIBHBIE TEXHOJIOI'MH

e JleKUMOHHO-CeMHHApcKas cucrema oO0y4yeHust (TpaaMLUMOHHBIE JEKIHOHHBIE H
nabopaTopHble 3aHATHA) € HCMOJIB30BAHUEM [PEAMETOB MYy3esl JIEKIIMOHHBIX
JIEMOHCTPALM U YCTPOHCTB (PU3HYECKOro IPaKTHKYMa.




e [lpumeHenue  MyJabTHMEIMa  TEXHOJIOIMi:  NpOBEJICHHE  JICKUMOHHBIX M
MPaKTHYECKUX 3aHATHH €  MCMNOJB30BAHHEM  KOMIIBIOTEPHBIX IPE3CHTALMIA,
JACMOHCTPALMOHHBIX BH/ICOPOJMKOB € MOMOIUIBIO KOMIILIOTEPHOIO [POEKTOPA,
IBM u teneskpana.

e HupopmManoHHO-KOMMYHHUKALMOHHBIE TEXHOJOIHU JUIi MOHUTOPHHIA, KOHTPOJIS
M OLEHKH TeKyIeh yueOHOH NeqaTelIbHOCTH CTYAeHTOB (MHTepHeT, Skype, yuebHo-
Metoauueckuil komrueke Bal'y na nnargopme Moodle u ap.).

® JleKMOHHBIE U NPAKTHYECKHE 3aHATHS KaK HayuHble KOH(EPEHIIHH 110
pe3ylnbraTaM  JOKJIAJI0B CTYJCHTOB

® Pa300p KOHKPETHBIX CHTYALHH

6. OHLEHOYHBIE CPEACTBA IS TEKYIIEI'O KOHTPOJISI
YCIHEBAEMOCTH, IPOMEXYTOYHOMU ATTECTAIIMU 110 UTOI'AM
OCBOEHHsA  JUCUHUITVIMHbI U YYEBHO-METOJANWYECKOE
OBECHEYEHUE CAMOCTOSATEJBbHON PABOTBI CTYJIEHTOB.

e Bonpoce! 151 NOArOTOBKH K pelTHHI-KOHTPOJII0 Nel

1. KuHernueckas sHeprus Bpallalolerocs TBEpAoro Tena (¢ BbIBOAOM).
2. Yactuia Maccoil m ABHAKETCS 3aMeUICHHO 110 OKPYKHOCTH ¢ LEHTpoM B Touke O co
CKOPOCTBIO U. YKa3aTh HA PUCYHKE HAIPABJICHHS BEKTOPOB YIIIOBOH CKOPOCTH (W,

MOMECHTa HMITYJIbCa LO OTHOCHTCJIBHO TOYKH O, [IPOCKIHIO MOMECHTA UMITYJIbCA Ha OCh Z

L,, nopmanenoe Wn, tanrenumansnoe Wy v noanoe Wyckopenus.

Z

OCb Bp.

3.Paauyc —BeKTOpP TOUKH, PacioiokKeHHON B BepTHKaIbHON ruockocTi XY (cM. puc.)
T = (3 sin4t)ey + (4 cos4t)e,. Macca Toukn m=0,5 kr. OnpenenuTh KHHETHYECKYIO
SHEPIUIO TOUKH M paboTy CHJIbl TSIKECTH uepes 71/4 ceKyH 1 1oclie Havaia ABHKEHUs.

~
3




4. MOMEHT MHEPIMH OJHOPOHOIO JUCKa (CIUIOLIHOTO [MIHH/PA) (C BHIBOJIOM).
5.OIHOPO/IHBIH IMCK BpALLAETCs ¢ 3aMEUICHHEM BOKPYT OCH, IIPOXOAALIEH Yepes UEeHTp JIucKa
MEPIEHIUKYIAPHO MJIOCKOCTH UCKa. YKa3aTh HA PUCYHKE HAllPaBJIEHHs BEKTOPOB YIJIOBOM

CKOPOCTH ¢», MOMEHTA UMITYJIbCA L, YITIOBOTO YCKOPEHHs £y, MOMEHTA CHIIbI M.

6.MarepuanbHas TOYKa JABHKETCS 110 OKPYKHOCTH paauycoM R. E€ Tanrenuuanbioe yckopenue
u3Mensercs 1o 3akony Wrt=kt. rue k>0. B kakoit MOMEHT BpeMeHH t ¢ Hayasa JIBHKEHHS
MOJ1yJIM HOPMAJILHOI'O M TAHTC€HLMAIBHOTO YCKOPEHHS Oy1yT paBHbI?

7.YMHO)KeHHe BeKTopoB. BekropHoe npousseienue (onpeaenenue, crocoObl BoIYHCIICHNU).

8.YesnoBek cTOMT Ha Bpalaroleicsa ckambe AyKOBCKOTO O CTEPIKHEM B pyKax,
PacnoJIOKEHHBIM FOPH30HTAJIbHO. ECIH cTepKeHb MOBEPHYTH B BEPTHKAJILHOE I10JIOYKEHHE, TO:
a) YMEHBIIMTCA MOMEHT HHEPIIHH CHCTEMBI;
b) yMmeHblMTCA YriIOBas CKOPOCTD;
C) MOMEHT MMITYJIbCA CHCTEMBI HE H3MEHUTCH;
d) yMeHBIIMTCA KMHETHYECKas SHEPIrust CHCTEMBI.

Beibpare npaBunbHblii oTBET. [10SCHUTS.

9.13 crutomHOro 0IHOPOHOTO MAMHIPA paauycoM R cienany nomslil, yaaaus BHyTPEHHIOK
yacThb paanycoM R/2 oT ocu cuMMeTpiH. Bo CKOJIBKO pa3 H3MEHHTCS MOMEHT HHEePIIHH Tena =

OTHOCHTENBHO YKa3aHHON ocu?

10.3aKk0H COXpaHEHMsI MOMEHTA UMITYJIbCa (C BHIBOJAOM).

11.TToTeHuMaTbHAS SHEPIHS YACTHIIBI ONHChIBaeTes Bhipakennem U=3x"-12x. [1pu kakom
3HAYEHHUHU X YCKOPEHHE YacTHIbl Oy/IeT paBHO HYII0?

12. BpawaeTcs BOKpYr HEMOJABHIKHON OCH Tak, YTO YroJjl ero MoBopoTa MEHAETCs B 3aBHCHMOCTH

e
oT BpeMCHH t rmo 3&1KOHy Q= ;’ﬁ.’:_ at — =

%
)

, rie a>0, b>0. Halitu MOMEHT BpeMeHH T, a TaKxe

yucsio oboporoB N 10 0cTaHOBKH.

13.CBsi3b MeXAY MOTEHUMAILHON 2HEeprueil U CUioi ( ¢ BEIBOJIOM).
14.Yt0 HazpIBaeTCs MOMEHTOM MMITyJIbca? YKa3zaTh HAa PUCYHKE BEKTOP MOMEHTA HMITyJIbca

oruneyTelIbHO TOUKH O, a TaKKe ero ITPOEKIHIO Ha OCh z/
z




15.ITnargopma B BHJIE AMCKA BpAILACTCS 110 HHEPLIMH OKOJIO BEPTHKAILHONH OCH ¢ YacTOTOM
nm=14 muu™". Ha Kpato miaarhopmel cTouT vyenosek. Koraa yenosek nepeuien B LEHTp
maaTgopMbl, 4aCTOTA BLIPOCIA JIO n,=25mun". Macca uesnoseka 70 Kr. Onpengenuts Maccy
miatopmbl. MOMEHT MHEPIMH YEIOBEKA PACCUMTATh KakK Uil MaTePHAIbHON TOYKH.

16.3aKoH coxpaHeHHs UMILysbea (¢ BbiBoJoM). [Ipy Kakux yciaoBHsX peaibHO BBINOJIHAETCS
3TOT 3aKOH Ha 3emue?

17.Y1o Ha3pIBaeTCA MOMEHTOM CHJIBI? YKa3aTh Ha PUCYHKE HANpaBJIeHHE BEKTOPa MOMEHTA
CHJIBI OTHOCHTENILHO TOUkH O. YKazaTh TakKe MOMEHT CHJIbl OTHOCHTEJILHO OCH Z.

%

T

18.3aBUCHUMOCTD KOOPAUHAT JBUKEHHS YaCTHLIBI OT BpEMEHH UMEET BU X=bsinwt, y=acosmt,
z=0, rae a,b, U ® — KOHCTAHTBI.

a) ONpeeUTh PAANYC- BEKTOP ¥, CKOPOCTh ' M YCKOPEHHE W 4acTHLbL;

b) HaliTH ypaBHEHHE TPACKTOPUHU YACTHILBI

19.Hennepuuaibubie CHCTEMBI OTCUETA. ADCOMIOTHBIE H OTHOCHTENLHEIE CKOPOCTH. CHIIbI
HHEPLHH (C BBIBOIOM).
20.YkaxxuTe HarpaBlieHHe YIJI0BOH CKOPOCTH MPELECCHH MMPOCKona w ', €CJIM N3BECTHO

YIJI0Basi CKOPOCTh THPOcKona . [T0ACHUTE peleHHe.
w

mg

21.MarepuanbHas ToYKa (dacTuLa) Maccoit mOpoLIeHa 1o/l YIJIoM o K TOPU30HTY ¢ HauaJIbHOM
CKOPOCTBIO 1'g. TpaekTopus 1mojieTa JekuT B BepTukaibHoi rockoctd XY (em. puc.). Ock z
HanpaejeHa «Ha Hacy. [IpeneOperas conpoTHBIEHHEM BO3AyXa, HAUTH 3aBHCHMOCTD OT
BPEMEHH MOMEHTA CHJIBI TSKECTH My, JIeCTBYIOIIEro Ha YacTHILy.

22.TeopeMa 0 JABHIKEHHH LIEHTPA HHEPILIHH (C BLIBOJIOM).




23.Kakue nyHKTbI CIeIyIOLUero yTBep xKaeHus crupaseuiubl? MOMEHT HHEPIINMH Tesla
OTHOCHTEJIbHO OCH BpAlIEHHs 3aBHCHT OT:

a) OT NOJIOKEHUS OCH BpallCHHUS;

b) oT MOMEHTa CHJIbI;

C) OT Macchl Tena;

d) oT yrioBoro yckopeHus Tea.

24.Teno maccoit m=0,1 kr OporieHo ¢ HeKOTOPOH BBICOTBI B TOPH30HTAILHOM HANPABJIEHUH CO

ckopocteio 20 m/c. Haiitu Motyns npupaiieHus MOMEHTa UMITyJIbCa Tena |E| OTHOCHTEJILHO

Touku Opocanus 3a nepseie 5,0 ¢. ConpoTusieHneM Bo3ayxa npededpedyb.

25.CxanspHoe npoussejieHue (onpeaenenue, crnocod pacyera).

26.Hanucarb ypaBHeHHE JBHIKCHMS IS Tella MAacCOi m, Ha KOTOpoe JIeHCTBYeT cuila
COINPOTHBJICHHS, NPONOPLHOHAILHAS CKOPOCTH.

27.Bpycok ABHIKETCS B/0Jb FTOPH3OHTAILHON MTOBEPXHOCTH M0/ AEHCTBHEM MOCTOAHHOMN 10
BEJIMYMHE CHJIbI, HAIIPABICHHOH MO/ YIJIOM o K rOpH30HTY. Koo duumenT Tpenus Mexay
Opyckom H noBepXxHocThIO paseH 0,25, Ilpu kakoMm 3HaYeHUH yria o yckopeHue Opycka B10JIb
MOBEPXHOCTH Oy1eT MaKCUMaIbHbBIM?

28.YpaBHeHHe MOMEHTOB. Y paBHEHHE IMHAMUKI BPAIaTe/IbHOIO ABHIKCHUS OTHOCHTEJILHO
HEMOJABHIKHON OCH (C BBIBOJIOM).

29.Copmynuposats Teopemy llltelinepa.

30.Tonkuit 0JHOPOJIHBIH CTEPIKEHb JUIMHHON L MOXKET Bpallarbes BOKPYI FrOPH30HTAILHOM OCH,
NMPOXOIAIIeli uepes KOHEIl cTepiKHsl IepHeHAMKYIApHO eMy. CTepiKeHb OTKIOHMIM Ha 90O oT
MOJIOYKEHUS paBHOBECHS M OTNYCTHIH. ONpee/IuTh CKOPOCTh VHHIKHETO KOHLIA CTEPXKHS B
MOMEHT IPOXO0XK/ICHHSA PABHOBECHS.

31.Y10 HaszpIBaeTCS MOMEHTOM UMIyJibca? YKa3zaTh Ha pUCYHKE BEKTOP MOMEHTA UMITyJIbCa
oTuAcTeNIbHO TOUKM O, a TaK)Ke ero NpoeKIHIo Ha 0Ch Z.

©




32.Teno BpalnacTecst BOKpyr HEITOJIBUIKHOH OCH Tak, 4To YroJji €ro roBopora MEHACTCA B

3aBHCHMOCTH OT BPEMEHH t 110 3aKOHYy ¢ = 2 ( at — —), rjae a>0, b>0. Haittu MOMeHT BpemMeHH

T, 4 TAKKE YHUCII0 060[)0TOB N J10 OCTaAHOBKH,

33.MomeHnT HHEPUHH TOHKOI'O OJAHOPOJAHOTO CTEPIKHA OTHOCHTEJIBHO OCH, npoxo,umueﬁ Hepes
KOHCL[ CTCPIKHA (C BLIBOJIOM).

34.Yactuua Maccoit m JBHKETCS 3aMe/UIEHHO 110 OKPYIKHOCTH ¢ LeHTpoM B Touke O co
CKOPOCTBIO ¢, YKa3aTh Ha PHCYHKE HANPABJICHHMs BEKTOPOB YIJIOBOH CKOPOCTH &, MOMEHTA

HUMITYJIBCA '_'.E OTHOCHTEIBHO TOUKH O, [POEKIHIO MOMEHTA UMITYJIBCA Ha OCh Z L., HOpMaJIbHOE

Wn, TanreHunanbHoe W, ¥ nojanoe WyckopeHus.

z

oCb Bp.
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+
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35.Cuna ¢ komnonenramu (3, 4, 5) H npunosxena k Touke ¢ koopauHaramu (4,2,3) M. Haiitu:

a) MOMEHT CHJIbl M OTHOCHTE/IBHO Hayala KOOp/AHHAT;

¥ |
¥

b) Moaynb BeKTOpa

]

C) MNPOEKIHIO Ha OCh Z MOMECHTA CHJIELI A 4':.

36.Bbruncienue MOMEHTa HHEPIHH CTECPIHKHA OTHOCHTCIIbHO OCH, l'IpOXO}lF[lIIeFI 4Epe3 €ro KOHCII.

37.Jluck BpaiaeTcs paBHOMEPHO ¢ HEKOTOPOH YII0BOH CKOpPOCThIO . HauuHas ¢ MoMeHTa
BpeMeHH t=0, Ha Hero AeHCTBYET MOMEHT CHIJI, rpaMK BPEMEHHOI 3aBUCUMOCTH KOTOPOIO
npejcraBlied Ha pucyHnke. Hapucyiite rpaduk, npaBuibHO OTpakalOINi 3aBHCHMOCTD MOMEHTA

UMITYJIbCa OT BpPEMCHH




38.Cdopmymuposars Teopemy Lllteiinepa. Beruucienne MoMeHTa HHEPLUH CTEPIKHS
OTHOCHTEIIBHO OCH, IPOXOJSIIEH Yepes ero LeHTp Macc.

39.Yro HaspiBaeTCA MOMEHTOM MMITyJIbca? YKa3aTh HA PUCYHKE BEKTOP MOMEHTA HMITYJIbCa
OTHOCHTEIBHO TOUKH O, a TaKKe ero npoeKiHnio Ha 0Ch Z.

ol

O,

40. 3aBHCUMOCTDL KOOP/IMHAT JIBHXKEHHA YaCTHLIbI OT BpEeMEHH HMeeT BHJ X=bsinwmt, y=acoswt,
z=0, rne a,b, 1 ® — KOHCTAHTHI.
a) ONPEJEIUTL PAJHYC- BEKTOP ¥, CKOPOCTh ' H YCKOpEHHE |V 4acTHIIbI;

b) HaiiTH ypaBHeHHEe TPAEKTOPHH YaCTHILBI.

41 . KoMnoHEeHTHI CKOPOCTH YaCTHIILI H3MEHAIOTCS] CO BPEMEHEM T10 3aKOHaM Vy=acosmt,

vy=asinmt, v,=0, rae a u ® — koHctauTel. HaiiTn Mmojtymu ckopocTH ||, yekopeHus |1V, a Takxke

YroJ o Mexay © u I,

42 MatepuaibHas Touka M IABHIKETCS 110 OKPYKHOCTH €O CKOpocTbhio 1. Ha puc. 1 nokasan
rpad)MK 3aBUCHMOCTH TIPOEKI[MH CKOPOCTH % OT BpeMeHH ( T —€IMHUYHBIA BEKTOP

NOJIOKUTENHHOrO HANPABJIEHHs, 'y — IPOEKIMS U Ha 9TO Hanpas/ienue). [Ipu 9ToM BeKTOp

MIOJIHOTO HAIpaBJIEHHA Ha puc. 2 UMeeT HanpasieHue a)4 b)3 ¢)2 d)l OTBeT NMOSICHUTD.
M T
Uy 1
t
puc. 1 puc. 2

43.1lenrp macc ( uaepuuu). TeopeMa o JIBUIKEHUH LEHTpa Macc.

Bonpocs! k peiiTnar-konrposio Ne2
MoJieKyAsipHO-KHHETHYECKAS] TEOPHSI HICAILHOIO ra3a
H HAYMAJIA TEPMOJAHHAMHKH

Bapuanm 1 Bapuanm 2
|. 3anucaTh OCHOBHOE YpaBHEHHE 1. Yro Ha3biBaeTCs YUCIOM CTENeHeH
MOJIEKY/ISPHO-KMHETHHECKOH TEOPHH. cBo0O/1bl MEXAHMYECKOH cHCTEMbI?
2. Kakos cmbich (hyHKUMH 2. KakoB cMbIC yC0BHA HOPMHPOBKH
pacnpejenexus? (hyHkumm pacnpenenenua?




3. Hanucare gopmyiy onpenenenus
CPe/IHEro 3Ha4YE€HMA HEKOTOPOH BENTHUYMHBI X,
3Had PYHKLMHIO pacnpeaenenus fix).

4. Teno nepexoanT U3 cocToAHuA | B
COCTOSIHME 3 OZIMH pa3 MOCPeACTBOM
npouecca 1-2-3, a apyroit pa3 1-4-3. B kakom
npouecce HIMEHEHHE BHYTPEHHEH dHepruu

Goabuie: AU o3 MK AU, 437
["a3 naeanbHbIA,
Pl 2 3
A
1 4
' v

9. Yemy paBHO 4MC/I0 cTerneHei
cBobobl 11 Monekysibl CO; ¢ yyeTom
konebarenbHOro ABMIKEHHS MOneKyn?

10. B aByx cocynax npu KOMHaTHO#H
Temneparype xpauures no 1 mono rasza. B
MEpPBOM COCY/IE ra3 COCTOMT M3 OJIHOATOMHBIX
MOJIEKYJI, & BO BTOPOM — H3 JIBYXaTOMHBbIX.
OnpeaenuTs OTHOLIEHHE BHYTPEHHUX
9Heprui aTux rasos U,/U,?

3. Belpasuth BEpoOsSTHOCTDL Yepes
(YHKUMIO pacnpeaesieHHs.

4. Teno nepexoamT U3 cocTostus 1 B
COCTOHHE 3 OJIMH pa3 NOCPeCTBOM npoLecca
1-2-3, a npyroii paz 1-4-3. B kakoM npouecce
M3MEHEHHE BHYTpeHHEH sHepruu Gonbiue: A U,
2.3 M A U437 a3 upeanbHbiid,

¥l A 4
Y
2 3

v

9. [1pu kakux ycnosusax (no p u 1) ras
MOKHO CHHUTATh MACAIbHbIM?

10. B n1Byx cocyaax rnpu KOMHaTHOM
Temrneparype xpanures no | mono raza. B
MEPBOM COCY/Ie ra3 COCTOUT U3 OHOATOMHbIX
MOJIEKYJI, @ BO BTOPOM — M3 TPEXATOMHbIX.
Onpenenutb OTHOLIEHHWE MOJIAPHBIX
TEMNIOEMKOCTEH 3THX I'a30B NPH NOCTOAHHOM
obbeme?

Bonpocel k peiitanr-kourpoJiio Ned
DAEKTPOCTATHKA H NOCTOSIHHBIN TOK

Bapuanm |

I. Cpopmynupoare Teopemy I"aycca
AJis BekTopa [

2. HanucaTh rpaHuyHbIe YCIIOBHA LA
HOPMaJIbHBIX COCTABJIAIOUIMX BEKTOPOB
HANpPs)KEHHOCTH M 2IEKTPHUHECKOTO
CMELLEeHHs HA rPaHuLIe ABYX JHIIEKTPHKOB,

3. B uém cMbic/ 2/1eKTPOCTaTHYECKOM
3aMTbI?

4. Yemy paBeH NOTEHLHAI B LEHTpE
3apSIKEHHOrO KOJbLa ¢g?

5. Ilonas 3apskennas cdepa
OKpy KeHa chepuHecKUMH CIOAMH
JH3IEKTPHKOB (CM. PUCYHOK)

Bapuanm 2
1. Chopmynuposars Teopemy
["aycca ans sekropa D .
2. Hanucatb rpaHW4HbIe YCOBHS A5
1

TAHMC€HUHAJIbHBIX COCTABJIAIOLIHX BEKTOPOB ET
1

H DT Ha rpaHyue pasjena AByX JAH3JIEKTPHKOB.
3. Hanucatb BbIpaxkeHHs 15 MIOTHOCTH
IHEPrHH HIEKTPHUECKOTO 110/14.
4. Yemy paBHa Hanps»KEHHOCTb B LIEHTpe
3apsHKeHHOro Konbua £y?

5. [Nonas 3apsxeHHas cdepa okpysKkeHa
chepHUECKUMHU CII0SIMH IUIEKTPUKOB (CM.
PHCYHOK)




[TocTpouTs 3aBUCHMOCTD
HalNpsKeHHOCTH OT paauyca E£(r).

6. Du3MHeCKUH CMBICT JIMANEKTPHYECKOH
MPOHULIAEMOCTH CPe/1bl

7. Yo Takoe 3neKTpoABHKYLIas cuna?
8. Chopmynuposare 1-ii 3akon Kupxrod
9. 3anucarb 3akoH OMa B IOKaNbHO#
thopme.
10. CyTb K1accHueCKOH 2NEKTPOHHOM
TEOPHH JIEKTPONPOBOJAUMOCTH METAJLIOB.

I'l. Paccuurarh LMPKYISLMIO BEKTOPa

E no 3amknyTomy kKoHTpY ABCDA 1
C/IeNaTh BbIBO/IbI O MOTEHLUHAILHOCTH MOJIA.

A' IoB
|

D/ | |C
/ ED ! f JI’E-C

12. I'To u3BeCTHOI 3aBUCUMOCTH
NnoTeHLrana Q) NOCTPOUTE KAYECTBEHHO
3aBHCHMOCTb MOJLYJIl HANPAYKEHHOCTH £(r).

[TocTpouTb 3aBUCMMOCTD NOTEHIMANA OT
paauyca ¢(r).

6. PU3MUeCKHil cMbIC BeKTOpa

NMOJIAPH30BAHHOCTH P.

7. Yro Takoe HanpsikeHue?
8. Copmynuposatb 2-i 3akon Kupxroda.
9. 3anucars 3akoH Jkoyna—Jlenua B
nokanbHoil opme.
10. B uém cocTouT HEaoCTaTOuHOCTD
K1aCCHYECKON 2/1EKTPOHHOH TeOpUH
ANEKTPONPOBOAHMOCTH METaII0B?

11. Paccunrath uMpKkynsumio sektopa £ no
3aMKHYTOMY KOHTPY ABCDA w cienath BbIBO/ABI
0 MOTEHLHATLHOCTH MOJIA.

N

B

12. ITo n3BecTHOH 3aBUCUMOCTH MOAYA
HarNpsKeHHOCTH £(r) MOCTPOUTD K a4EeCTBEHHO
3aBUCUMOCTDb NoTeHuunana ¢(r).

Bonpocel k peiitunr-konrposno Ned
MarunTroe noJie ¥ MIEKTPOMATHHTHAS HHAY KIS

Bapuanm 1

1. PackpbiTh noHaTHe. MaruurHas
MHAYKLMSA, €€ CMBICIL.
2. ChopMyIHPOBAHTbL 3aKOH MOJHOIO

TOKa /s BekTopa B .

Bapuanm 2
Cohopmynuposams.
I. 3akon bno u Casapa, ero gm3nueckui
CMbICIT.

2. 3aKoH noJsiHOro Toka Ans Bekropa H .



|

@

3. ChopmyninpoBaHTh rpaHHUHbIE
YCJIOBHSA U1 TAHIE€HLMAbHbBIX

COCTAB/AIOIMX BekTOpoB B n H |

4. Yemy paBeH MarHMTHbIA MOMEHT
P,, BuTKa ¢ Tokom 1?7 Kyna on nanpasien

(cM. pucyHoK)?

CR

5. B uém 3akaovaercs sBjieHHe
3NEKTPOMAarHUTHON MHAYKLUHH, YeMY paBHa
2J1C? ChopmynuposaTs npasuio JleHua.

6.11 poBoAsALLAaA NepeMblUKa ABHKCTCA
1

B0JIb MPOBO/SALLEH PAMKH €O CKOPOCTBIO U

B MarHHTHOM I0JIC B. Yka3zars
HanpapJeHHEe HHAYKLUHOHHOIO TOKd.

&

7. llan rpag Mk u3mMeHeHus
MarHHTHOT'O MOTOKA OT BPEMEHH.

ppabona ¢

PpWwuHOL

3. rleHH'-Ithe YCHoBHUA 1J11 HOPMAJIbHbIX

cOCTaBAAOWMUX BekTopoB B u H

4.Yemy paBeH opOUTaNIbHBIH MArHHTHBIN
MOMEHT J2, 3JIEKTPOHA C 3apsi/IoM € W
CKOpOCTBIO U ?

YKkaszarb ero HanpasjieHHe (CM. puc.).

=]

5. SlBnenne caMOMHAYKLMH U
B3aUMOMHAYKUHH, HX D]JIC.

6.[1poBoasiias nepeMbluka JBKeTCs BAODb
1

MPOBOJSALIEH PAMKH CO CKOPOCTLIO U B

MarHuTHOM nojie B . Ykasats HarpasJjieHHUe
HHAYKUHOHHOI'O TOKA.

7. JlaH rpadiMk H3MEHEHNsI MATHUTHOTO
NOTOKA OT BPEMCHH.




Kak uamensiercs sennuuna DJ1C
EKTPOMArHHTHOW MHAYKLIMHK CO BpeMeHem?
[Mocrpouts rpadguk €,(1).
8. IlpsamoyronbHbli NPOBOIOYHbII
BHTOK JICHKHT B [JIOCKOCTH C JJIMHHBIM
MPAMbBIM MPOBO/IOM, 10 KOTOPOMY MPOTEKaeT
ToK L.

b~

BuTok tanyT Bnpaso. [Tokazats
HarpaBJIEHUs TOKA, HHAYLMPOBAHHOIO B
BHUTKE, M CHJI, IEHCTBYIOLMX HA €ro JIEBYIO H
MpaByl0 CTOPOHBLI

9. Yemy paBHa LMPKYJISLKA BEKTOPa

HanpsokenHoctd H no 3amkHyTOMY
koHTYpY? Ha pucynke nokaszatsl: | — Toku
NPOBOJAMMOCTH, i — MOJIEKYJIAPHbBIE TOKH.

KoHmyp i

10. Ilpupona geppomarnerusma.

[ToctpouTs rpaduk 3asucumoctn DJ1C
IEKTPOMArHUTHOH MHAYKLIHK OT BpeMeHH £(1).

8. [1psMOyrosibHBII NPOBOAOUHBIA BUTOK
NIEIKHT B TJIOCKOCTH € AJTMHHBIM NPAMbIM
MPOBO/OM, 110 KOTOPOMY poTeKaeT Tok .

Burok tanyr Bnpaso. [Tokasarte
HarnpaBieHHs TOKa, HHAYLIHPOBAHHOTO B BUTKE,
H CHJI, IEHCTBYIOLIMX Ha €ro JIEBYIO W MPaBylo
CTOPOHBI.

9. YUemy paBHa LMpPKYIALMA BEKTOPA

MarHMTHOM HHAYKUHH MO 3aMKHYTOMY KOHTYpPY
1?

10. Ilpupona anamarveTusma.

Bonpoce! K peliTHHr-KoOHTpOII0N2S
Mexannueckne KoieOaHus H BOJIHBI

Bapuanm 1

1. Yo na3wiBaercs hazoi
rapMoHuyeckoro kojedanua?

2. Kakosa pa3zHocThb (a3 1Byx
MasTHUKOB (BTOPOro OTHOCHTE/ILHO MEPBOro)
(cM. pucyHOK)?

(38
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Kpaimee nonooicnue

Bapuanm 2

|. Yro HasbiBaeTes AJIMHON BOJIHBI,

BOJIHOBBLIM YHC/IOM?

2. Kakosa pa3HocTb (a3 ABYX MasTHUKOB

(BTOpPOro OTHOCHTE/ILHO MEPBOTo) (CM. PUCYHOK)?

=i

| Kpalinee 2

nosioMeHue



3. Touka y4acTByeT B IByX B3aUMHO
nepneHaMKyasapHbix konebanmnax. Kakas
(urypa Jluccaxy y(x) nonyuaercs, eciu

y = 2cosTtt,
x = 4cos(nt +m/2).

4. Cnoxwure rpadMuecky asa
rapMOHHYECKHX O/IMHAKOBO HATPaB/IEHHbIX
KkosieGaHHus PaBHBIX MEPHOIOB, HO CMELLEHHBIX
no aze OTHOCHTENBLHO APYT Apyra Ha T,
aMIJIMTY/1bl COOTHOCATEH Kak 3 @ |. byaer nu
kosnebanue rapmonuyeckum? Yemy pasna
4acToTa CI0KHOIrO Kosebanua?

5. Jlano HanpasneHue cMeleHHs
vacTHl. Kyna aswkercs BosiHa (BJ1eBo,
BNpaeo)?

6. Hanucarp audpepenumnansroe
YPaBHEHHE 3aTyXaloWMX KonebaHui 1 ero
pewenue. Kakos cmbici ko3 duuuenTa
3aTyXaHus, 100poTHOCTH?

7. JlaHo ypaBHeHHE BOJIHbI
Y=A sin2n(t/T-x/\), rne A, T, A —
MOJNOKHTE/bHBIE BETMYHHBI, KOTOPbIE
OMUCHIBAIOT BOJIHY. YeMy paBHa cKOpOCTb
BOJIHBI?

8. Yro Takoe (azosas CKOPOCTb,
rpynmnoBas cCKOpocTh BONH?

9. Yto HazbiBaeTcs MHTepdhepeHLpeit
BOJIH?

10. Iepuoa konebGaHui NpyKMHHOTO
MasTHUKa paseH 7. Maccy masTHHUKa
yBeJIHYHIIH B 4 paza. Kak H3MEHHTCA nepHoj
koneGaHHii?

3. Touka yuacTByeT B ABYX B3aMMHO
neprneHanKyIapHblX konebanusax. Kakas ¢purypa
Jluccaxy y(x) nonyuaercs, eciu

y = 2cosnt,
x = 4cos(7rt + n).

4. Cnoxure rpaguecku asa
rapMOHHMYECKHUX OJIMHAKOBO HAlpaBJeHHbIX
KosieDaHms, y KOTOPbIX 4AaCTOTbl COOTHOCATCS Kak
1 : 3, aamnauryapt kak 2 : 1. Byger i
kosiebanue rapmonnueckum? Yemy pasna
4acTOTa CJIOIKHOrO KoJsiebanus?

5. Jlano HanpaB/eHHe CMELUEHHA YacTHLL.
Kyna aeuikercs BoiHa (BneBo, BIPaBo)

6. Hanucate BONHOBOE ypaBHeHHE,
[TosicHUTL ero cmbIc

7. CMelueHue 4acTHiL cpe/ibl B IJI0CKOM
Oeryuieii 3ByKOBOH BOJIHE Bblpakaercs
cooTHoweHueM & = &, - cos(wf — kx). Halitn
CKOPOCTb CMELLEHHS YacTHLL B 9TOH BOJIHE.

8. Kak oGpasyercsa crosuas osnna?
Onucatb €€ xapakTepHble 0COOEHHOCTH.
Hanucarte ypaBHeHHe cTOsUEH BOJIHDI.

9. Kak obpasytores Guennn?

10. Yro HazbiBaeTCH MEXaAHHUYECKHUM
pe30HaHCOM, PE30HAHCHOMN HacTOTOH?

Bonpoce!l k peiliTHHr-kouTpoo Neb

1. DnexrpomaruuTHas npupoja ceera. [lpunuun [olrenca. 3akoHbl OTpaKEHHUS U
npenomieHus. AGCOMIOTHBIH U OTHOCHTENBbHBIN MoKa3atesu npenomienus. [losHoe BHyTpeHHEee

orpaxenune. CBETOBO/BI.

2. KOFGPCHTHOCTI) M MOHOXPOMATHYHOCTL CBCTOBBIX BOJIH. BpeMCHHE'UI KOI€peHTHOCTb.

Bpems u JJTMHA KOTepeHTHOCTH.




4. ITonoce! paBHOI TONIIMHEI U PABHOIO HAKJIOHA.
5. IIpocTpancTBEHHAs KOrepeHTHOCTD. Painyc KOrepeHTHOCTH.

6. llpunnun Ioirenca - ®penens. Merton 3on  O®penens. [Ipamonuneiinoe
pacnipoctpanenue cpeta. Judpakuns Openens Ha KPyriom OTBEPCTHH U JTUCKE.
7. Indppaxuus @payrropepa or GeCKOHEUHO JUIMHHON NPAMOIA 11EITH.

8. Jlupakuus @paynrodepa Ha 0HOMEPHOIM TH(PaKLMOHHOM peLeTke.
9. Ilonsitue o ronorpagu.

10. EcrecTBennsiit ¥ nosspu3oBanublit ceet. Ilonspusauns npu orpakeHuu 1
npesoMiIeHHH. 3akoH bprocrepa.

11. INonapusauus npu asoiHoM nyuenpenomiaeHud. OObIKHOBEHHBIH H HEOOBLIKHOBEHH bl
ayud. OnTHyeckas ock Kpucrauia. [onspusaumonsslie npusmel. 3akod Mamoca.

12. 3arpynnenns B »1eKTpoMarduTHOH Teopun Makcseiuia. HopmanbHas W aHoMaibHas
aucnepcud. Metoibl HabJTI0ICHHST IUCTIEPCHH.

13. DnekTpoHHas TeOpHs AUCTIEPCHH CBETA.

14. ITornomenue ceeta. L{BeTa Tes ¥ CreKTp NOrIOLIEHHS.

TEMbI CAMOCTOSITEJIbHOM PABOTBI CTYJIEHTOB

1. ®u3snka — HayKa NO3HAHUS MHpA.
2. TlpocTpaHcTBO H BpeMs B (PH3HKeE.
3. Yepusle abIpsl BO BeeneHHoid.
4. Yuenue K.D. [lnonkosckoro.
5. MozenupoBaHue Ipolecca pacnpoCTPaHEHUsl YIApHOH BOJHBI IPH B3pbIBaxX B
pa3IMUHBIX Cpejlax.
6. Kunetuka u TepMoAMHaMuKa OHOJOIHYECKHX IPOLIECCOB.
7. Iopsanok u GecriopsAnok B MUpe OOJIBLIMX MOJIEKY L.
8. DKcnepuMEHTaIbHBIE HCCIEIOBAHHSA DJIEKTPOMArHUTHOTO Mnons 3emau B obnacTu
CBEPHH3KHX 4YacCTOT.
9. lllapoBas MOJIHMA W €€ PHPO/A.
10. MaruuTtHoe nosie 3eMIIu.
11. Mounuus u e€ npupona.
12. DIEKTPHYECTBO B JKHUBBLIX OpraHu3Max.
13. DnextpuuecTBO B armocepe.
14. JlazepHO-HHAYLUMPOBAHHBIE THAPOJUHAMHYECKHE BOJIHEL
15. ®uszuyeckue METObl PErHCTPALIHH 3EMIIATPECEHHH.
16. IlpumeHenue yJIbTpazByKa B HHTPOCKOITHH.
Cnucoxk MoxkeT ObITH 3Ha4YMTENBHO pacuidpen. Temy pedepara CTYAEHTBI COracyior ¢

[IpEIoAaBaTciiCM.




Bonpocer npome:xyTouHoii arTecTanun 1o HToraM 0CBOeHHs AHCHHILIHHDBI
Bonpoce! k ax3ameny no cemectpy Nel

I. Mexanuka

1. Mexanuyeckoe JIBHIKEHUE Kak npocreifiuas ¢popma asrkenust matepun. Cucrema
orcuera. [Ipunnun otnocurensrnoctn [Nanmnnes. [IpeoGpasosanus [Manunes. Paguyc-sekrop.

2. Marepuanibnas Touka (yactuna). Tpaexropusi. Paanyc KpMBH3HBI TPAaeKTOPHH.
JluneiiHas cKopocTh M IMHEHHOe yekopenue. [locTynaTenbHoe ABH)KEHHE TBEPAOIo Tea.

3. TanrenumanbHOE U HOpMaJIbLHOE YCKOpeHUs. CBs3b MEXK/1Y JIMHEHHBIMH U YIJIOBLIMH
KHHEMATHYECKHMHU BEJIHYUHAMH.

4. Ilepseiit 3akon HproToHa n nonsTe MHEpLHAIBbHOI cucTeMbl oTcyeTta. Bropoii 3akon
HproToHa v moHATHE CHIIBI, MACChl M UMIYJIbca. Y paBHeHue aABvkenns. Tpernit 3akon Herotona
W TpeJelibl €ro NPUMEHUMOCTH.

5. HenneprmanbHele cHcTeMbl oTcyeTa. AGCOJIIOTHBIE H OTHOCHTE/IbHBIE CKOPOCTH U
yckopenue. CHilbl HHEPLHH.

6. Cucrema marepuanbHbIX ToueK. LlenTp nnepunu (nenrp mace). Teopema 0 ABHIKEHHUH
LeHTpa HHEPLIHH,

7. IlonsTre abCONOTHO TBEPAOIo Tena. MOMEHT HHEpLHH TeJa.
8. Teopema Illreiinepa.

9. MomenT cuisl. MomeHT HUMITYJILCA. YpaBHelme MOMCHTOB. ypﬂBHCHHC
BpalaTe/JIbHOI0 ABHYKCHHS TBEPAOIo T¢Ja OTHOCHTEIILHO HEMOJIBHIKHOH OCH.

10. I'mpockonuueckuii 3¢ pext. CBoGOAHBIE OCH.

11. 3akoH coxpaHeHHs UMITyJIbCa U TpeTHii 3akoH HeroToHa.

12. 3akoH coxpaHeHHs MOMEHTa UMITyJIbCa.

13. Pabora u sHeprus B MeXaHuKe. DHEPIrusi KHHETHUYECKas W OTCHIMa/IbHas.
14. [onsitre cunoBoro 1ojst. CBs3b MEXLY MOTEHIHAILHON SHEPIUeH U CHIIOH.
15. 3aK0oH coOXpaHeHHsl MEXaHUYECKOH IHEPIHH.

16. KOHCCpBaTHBHbIe H HEKOHCCPBATHBHLIC CHJIEL, Koucepaamauaﬂ H JUCCHIIaTHBHAasA
CHCTCMBI.

17. 3agaun MexXaHHKH XKHIKOCTEH U ra3os.
18. Ypasuenue Diinepa.

19. Ypasnenue HepazpbeiBHOCTH. Y paBHeHHe bepHyniu.

20. CucreMa ypaBHEHHUH ra3oiMHAMHUKH.




21. Hupxynanus ckopoceru. [Torenunanbioe u BUXpeBoe aBuxkenus. Teopema
JKykoBcKoro.

22. JlamunapHbiit ¥ TYpOYJICHTHBIH PEXKUMBI TEUEHHS,
23. Teuenwne Bazkoii xuakoctu. Gopmyna [lyaseins.

24. Ilpuauun oTHOCHTENBHOCTH DifHiuTelHa. Posib ckopoctu cBeta. [Toctynar
OCTOSHCTBA CKOopocTH cBeTa. [Ipeobpazopanns Jlopenua.

25. JlopeH1ieBo cokpaleHue JJIMHBL M 3aMeIICHHE BPEMEHH.,
26. PenstuBucTekuit MMItysibe. B3auMoCBA3b Macchl M 9HEPrUH.
27. CronkHoBenue u pacnazn yactuil. Jledext macc. DHeprus cBsizu.
28. COOTHOLUIEHHE MENKJLY NOJIHOM YHEPrHeH 1 UMITYJILCOM YaCTHLIbI.
II. OcnoBbI MOJIEKYAAPHOI PU3MKH H TEPMOAHHAMHKH

1. Ilonsite uaeanbHOro rasa. MOI]CI{}’JIHpHO-KHIlG'l‘H‘lCCKOC TOJIKOBAHHE TEMIICPATYPLI.
MHKPOCKOHH‘-IGCKHC apaMeTpbl CHCTCMBI.

2. BHyTpeHHss aHeprus ujeansHoro raza. Yucno creneneit ceobozbl. 3akon
paBHOpACIIPE/ICICHHS SHEPrHH.

3. ﬂaBJleH[r’le rasa ¢ TOYKH 3pCHHA MOIIt?KyIIﬂpHO-Kllee'I’I/l‘ICCKOﬁ TCOPHH. OcHOBHOE
YpaBHCHHE MOJ'ICK}’.HHPHO-KI’IHC'I'H'-ICCKO}"‘i TCOPHH.

4. YpaBHeHHE COCTOSHHS HleaibHOTO rasa (ypasHenue Knaneiipona — Menjeneena).

5. JluHaMHYeCKHe M CTATHCTHYECKHE 3aKOHOMEPHOCTH B (u3uke. CTaTHCTHYECKUIT MeTOL
ucciieioBaius cucteMbl. [loHdaTHe 0 QyHKUMHU pacnipeaeneHus.

6. ®azosoe npoctpancTeo. Pazopas Tovka, (pazosas Aueiika. CraTHcTHYECKOE
yCpeHEeHHE,

7. Pacnipenenenne Makcesenna. CpeiHHe CKOPOCTH MOJIEKYJI.

8. bapomerpuueckas gpopmyna. Pacnpenenenue bonbumana.

9. Pacnpenenenne Makcpenia — boabsimana.
10. YpaBuenue Ban-nep-Baanbca. M30Tepmbl peanbHbIX ra3os.
11. MeracrabuisHoe coctosHue. KputHueckoe cocTosHue.
12. BHyTpeHHss 9HEpIrus peajbHOro rasa.
13. Dddext [xoyns — Tomcona. CrkuxKeHHE ra3oB U MOJYHEHHE HU3KHX TeMIeparyp.

14. XapakTepucTHKa HKUAKOTO COCTOAHUS. BIvKHUR nopsloK.

15. nOBerHOCTIlOﬁ‘ HaTsokeHue, CHIlbl, BO3ZHUKAIOUIME Ha KpHBOFI ITOBEPXHOCTH KHAKOCTH.
(Dopmyﬂa Jlannaca. CMauuBanue KallHJUIAPHBIC ABJICHHA.




16. Kpucrannuueckas pewerka. Jlanbuuii nopaaok. Ynpyras v miacrudeckas gegopmarius
TBepAbIX TeJl. 3aKoH ['yka.

17. ®a3wl Bewmectsa. Menapenue u konaencauus. [lnasnenne u kpucrammmsanus. Gazosas
JaMarpamma,

18. [lonsaTue crosikHOBEHHA. YIIPYroe H HEYIPYroe CTOJKHOBEHHS,

19. Ilpuuenshoe paccrosuue. DddexTuBnoe ceuenune paccesuus. Cpeass iMHa
cBoboHOrO npobera.

20. SBnenue nepenoca — qudpdysus.
21. SIBnenue nepenoca — TEMIONPOBOIHOCTD.
22. SIBnenue nepeHoca — BA3KOCTb.

23. OCHOBHbBIE TEPMOJHHAMHYCCKHEC ITOHATHA: BHYTPCHHAA DHCPIrUs, paGOTa. TEIL10TA.
ypaBHEHHe NEPBOro Havala TCpMOJIMHAMHKH.

24. 3aBUCHUMOCTD TEIJIOEMKOCTH HACANIbHOIO rasa oT BHJa IpoLecca. Pa60Ta,
CoBepHIacMas rasom IIpH HU30I1poLeccax.

25. Apnabatudeckuii rmporece,

26. Obparumble U HeoOpaTuMble npoueccel. Kpyrosoii npouecce (1uKi).
27. lUuxn Kapuo u ero KI1JI ans naeansHoro rasa.

28. IlpyHuMn aeicTBysI TEMIOBOrO JABUTATENs U XOJIOAMIBHOH MaIHHBI.
29. DuTponus. 3aK0OH BO3pACTaHHUA SHTPOITHH.

30. CraTucTHyecKkuii Bec (TepMOllHH‘dMP{‘lCCKEIS{ BCpOS—I'I'IlOCTb). CrarucTHueckoe
TOJIKOBAHHE BTOPOTO HavYajla TCPMOJAHWHAMHKH.

Bonpoce! k 9x3ameny no cemectpy Ne2
DJEKTPHYECTBO H MATHETH3IM

1. 3akon Kynona. HanpsikeHHOCTB 2/1eKTpocTaTHUecKoro nojs. [lonstue
HIEKTPOCTATHYECKOrO NoJst. [TpHHIHUIT CyNepno3HiMy 2JICKTPHUECKUX M0JICH.

2. TTorox nHanpsbkennoctu. Teopema ["aycca /uist 21€KTPOCTATHYECKOTO 11071 B BAKYYyMeE.
3. Ilpumenenune TeopeMel ["aycca a1s pacyeTa Mmosei.

4. PaGora cut 2JIeKTPOCTaTHYeCKOro nois. LIupKyasums HanpsykeHHOCTH
ANEKTPOCTATHYECKOTO MOJIS.

5. [Torenuman. Paznocts norenuuanos. Csi3b ME@KIY IMOTEHLHAIOM U HAIIPSDKEHHOCTRIO
3JIEKTPOCTATHYECKOTO MO/,

6. CBoOoAHBIE M CBA3aHHBIE 3apsi/ibl B BellecTBe. Tunbl JuanekTpukos. Monnas,
JIEKTPOHHAS U OPHEHTALIHOHHAS TTOJISPU3ALIHH.



7. HonspuzosanHocTs. JInanekTprueckas BOCIPHUMYHBOCTD BEIIECTBA M €€ 3aBUCHMOCTh
OT TeMIIepaTyphbl.

8. Teopema ["aycca amst 21eKTPHYECKOrO MOJIS B AHAJIEKTPHKE. DIIEKTPHUECKOE
cMeenue. JluanekTpryeckas npoHULAaeMoCTb cpe/ibl. HanpskeHHOCTb 2JIeKTPHYECKOro 1oJisl B
JIMDJIEKTPHKE.

9. I'paHuyHbIe YCIIOBUS JUIS SJIEKTPHYECKOTO 110715 Ha I'PAHHLIE pa3jesa “IH3JIeKTPUK —
JUDJIEKTPHK .

10. Pacnipesienienne 3aps/10B B IPOBOAHUKE. DIIEKTPOCTATHYECKOE 110JI€ BHYTPH U CHAPYKH
IPOBOJIHHKA. DIIEKTPOCTATHYCCKAS 3AIIUTA.

I1. 3ﬂL’K'I'pOCMKOCTb YEAUHCHHOI'O MTPOBOJAHHKA, CHCTEMBI ITIPOBOJIHUKOB H KOHJICHCATOPA.

12, BHepI‘HH 3apAXKEHHBIX YEJAUHEHHOTO IIPOBOJAHHKA, CHCTEMBI IIPOBOJIHHKOB H
KOHJIEHCaTOpa. T)Hepruﬂ AJICKTPHYCCKOI'O 110JIs. ObbeMHas NMIOTHOCTD SHEPIruH 3JIEKTPUYECKOI0
ITOJIA.

13. XapakTepHCTHKH EKTPUUYECKOTO MOJIS U YCIOBHS €ro CylecTBoBaHus. PasHoCThb
NOTEHLHAJIOB, JCKTPOABHIKYLIAS CHIIA, HALIPSIKCHHUE.

14, Knaccuueckas AJICKTPOHHAA TCOPHs DJICKTPONPOBOAUMOCTH METAJIJIOB H €€
HEAOCTATOYHOCTE.

15. Bemso 3akoHoB Oma u Jlkoyns — JIeHna u3 3eKTpOHHBIX ITpe/ICTaBIeHHH.

16. Monusaius MosieKys1 1 aroMOB, peKoMOMHaIus HOHOB. PaboTa nonusauuu. Y napuas
MOHHU3ALHAL.

17. HecamocTOATEIBHBIA M CAMOCTOATENLHBIH Ira30BbIe pa3psiibl.

18. ITonsitie o nuasme. CrocoOsl co3nanus miasmel. KBasuHEATPaNbHOCTD MUIA3MBI.
JlebaeBckuii pajyc skpanupoBanud. Ilnasmennas yacrora.

19. HuzkoremneparypHas 1ia3Ma u ee puMeHeHHe.,

20. BeicokoTemneparypnas ninasma. [IpobGiema ocyiiecTBieHus ynpasisemMoro
TEpPMOSIEPHOTO CHHTE3A.

21. 3akon Amniepa. MarunTtHas uuaykuus. 3akon buo — Casapa. [Tonsatue MaruutHoro
nosist, [IpuHIMD Cyneprno3uiuy MarHUTHLIX 1oJiei. MarHuTHBIA MOMEHT.

22. MarnuTHO€ 1oJie nNpsAMOJHHEHHOI0 U KPYTrOBOI0 TOKOB.

23. lupkynsiuus BEKTOpa MarHMTHOH MHAYKIHMH. 3aKOH ITOJIHOTO ToKa. MarHuTHoe rnose
JUIMHHOI'O COJIEHOM/IA M TOPOM/IA.

24, MaruuTHOE B3aUMOJICHCTBHE TOKOB M €JIMHUIIA CHJIBI TOKA — aMIIep.

25. MHBapHaHTHOCTH 3JIEKTPHYECKOro 3aps/a. Buxpesoe mose ABHIKYLIerocs 3apsja.
MarHeTnsm Kak peiasiTHBHCTCKUI 2 dekT.




26. JImkenue 3apsoKeHHBIX YAaCTHIL B AJIEKTPHUYECKHUX H MATHUTHBIX MOJISIX.

27. D dexr Xomna. [Tpuaunn neiicTeus yekopuTeei 3apsyKeHHBIX YacTHIL.

28. IloHsiTHe MAarHUTHOIrO MOMEHTA aTOMA.

29. Mukpo- u MmakpoToku. MonekynspHbie TOKH. MaruuTHasi BOCHPUMMYHBOCTD BELIECTBA.

30. 3aKOH MOJHOTO TOKA JIJIi MArHHTHOTO 1018 B BCILICCTBE. ”aﬂpﬂ}i(CHHOCTb MAarouTHOI'O
noJs. MaruurHas [NPOHHLIAEMOCTDL CPC/ibl. HHﬂyKLlHH MAriuTHOI'O ITOJISI B BEUICCTBE.

31. I'pannynble yc/ioBHs JUISs MArHUTHOTO T10J1S1 HA TPAHULIE pa3/ieNia JIBYX Cpell.
32. Tunel marnetukos. Kpusas namarunuupanus. Touka Kiopu. JlomeHsl.

33. Onwir Papanes. Maruutnenii norok. DJ1C unaykunn. OCHOBHOMN 3aK0H
3JIEKTpOMarHM THOH MHAYKUMH. [IpaBuiio Jlenua.

34. CaMOMHAYKLHMS ¥ B3aUMOMHAYKIMS. MHIYKTHBHOCTD M B3aMMHas MHIYKTHBHOCTb.
Toku pasmbIKaHHs U 3aMBIKAHHUS.

35. DHeprus MarHMuTHOrO noJst. OObeMHas IIOTHOCTh YHEPIHH MArHUTHOTO MOJIA,
IV. Kosiebanus 1 BoJIHbBI

1. CB0OO/IHBIE M BBIHYKIEHHBIE KoJleDanud. ['apMoHHUeCKHe MeXaHHYecKHe KosiebaHus 1
MX XapaKTePUCTHKH.

2 BHCp[‘I/lﬂ FapMOHHYCCKHX MCXAHHYCCKHX konebanuii. [TousTue o I'ApMOHHYCCKOM H
AHFAPMOHHYCCKOM OCLHILIIATOPE.

3. Cnoxenue OIHHAKOBO HAIIPABJICHHBIX MNAPMOHHYCCKHX koneOanuii, buenus.

4. CnoxeHue B3aHMHO NEPIEHIMKYJISIPHBIX rapMOHHYECKHX Kostebanuii. durypsl
Jlnccaxy.

5. 3aryxatoume Mexanuvyeckue Kosnebanus. Yacrora, koapPUUMEHT 3aTyXaHus,
norapu(MHUYECKUI EKPEMEHT 3aTyXaHHUsI MEXaHHYECKHUX KosieOaHui.

6. BeiHyKIeHHble MexaHu4eckue Kojebanusa. AMILINTYAa ¥ (Da3a Npyu BHIHYKIAEHHBIX
MEXaHHYEeCKHX KoJieOaHHsIX.

7. Mexanuueckuii pesonatc. Pezonancusie Kpuele. COOTHOLIEHHA MEXKY dazamu
BBIHYIKAQIOIIEH CHIIBI H CKOPOCTH NPH MEXaHWYECKOM pe30HaHce.

8. Mexanunsm obpazoBanus MeXaHU4YeCKUX BOJIH B ynpyroi cpene. [Ipononbusie u
nornepeyHsie BOJIHLL. Bo/IHOBOE ypaBHeHHE U €ro pelleHue. ['apMOHHYeCKHe BOJIHBI H UX
XapaKTEPUCTUKH.

9. dazosas CKOPOCTb U JHCIICPCHA BOJIH. BonnoBol naxer u I'pynnosas CKOpoOCThb.

10. ITonstHe o korepeHTHOCTH. MHTepdepenims BoiH. CTOAYHE BOIHBIL.




11. Konebarenpuplit kKonTyp. 'apMOHHYECKHE SEKTPOMArHUTHEIE KOJleOanus 1 ux
XapaKTePHCTHKH.

12. aryxatomme anexTpoMarauTeie Kosiebanus. Yacrora, ko huimenT saryxanus,
jiorapu(pMUYECKuii IEKPEMEHT 3aTyXaHus MIEKTPOMArHUTHBIX Kostebanuii. Jlo6poTHOCTE
KosebaTeIbHOro KOHTYpa.

13. BeiHyxK/1€HHBIE 27IeKTPOMAarHUTHBIE KoJieOaHus. AMIUTHTY/a U (ha3a BBIHYKIEHHbIX
3JIEKTPOMArHUTHBIX KoJieOaHuii.

14. (Dapa,ueencxaﬂ N MaKCBCJUIOBCKasA TPAKTOBKH ABJICHHSA 3J]CKTpOMaFHP{THOﬁ HHAYKIHH.
Tox cmemenus.

15. Cucrema ypasHenuit Makcpenna. DiieKTpoMarHuTHOE 10JIE.

16. Bonnosoe YPaBHCHHE IS SJICKTPOMAIrHUTHOTO HOJIA U €ro peUICHHE. CKOpOC'l‘b
pacnpocTpaHeHHus JIEKTPOMAarHUTHLIX BOJIH B CpeJiax.

17. OcHOBHbBIE CBOMCTBA JJICKTPOMAIrHHTHBIX BOJIH. SIICpFHH H ITOTOK SHEPIruH
AJICKTPOMArHHTHBIX BOJIH. BCKTOp [ToitnTHHTrA. HMny.ﬂbC AJICKTPOMArHMUTHOTO ITOJIA.

V. Onruka

1. DnexrpomaruutHas npupoja csera. [Ipunuun [Noiirenca. 3akoHbl OTpakeHUs U
MnpenoMieHus. ADCOMIOTHBIN U OTHOCHTEJIBHBII NoKasatesu npenomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. CBETOBO/IBL

2. KOFCpeHTHOCTb H MOHOXPOMATH4YHOCTL CBETOBBIX BOJIH. BpQMﬁllHéﬂ KOIr€peHTHOCTD.
BpCM}l H JUTHHA KOT'€PEHTHOCTH.

3. Ontuueckas AmuHa nyTH. OnTHueckas pasHocTh Xoaa. Pacuer uurepdepeHIHOHHOM
KapTHHBI OT JIBYX KOT€PEHTHBIX HCTOUHHKOB.

4. [Tonoce! paBHO# TOJIIIMHEI X PABHOTO HAKJIOHA.
5. [IpoctpancTBeHHass KOr€peHTHOCTE. Pajinyc KOrepeHTHOCTH.

6. Ilpunumn Ioiiresca - @penens. Metoa 30  @Openens. [IpsaMonuneiinoe
pacripoctpanenue ceeta. JAudpakuns Openens Ha KPyrioM OTBEPCTHH M JUCKE.
7. Andpakuus Ppaynrodepa or 6eCKOHEUHO JUTHHHON NPAMOI LIEIH.

8. Mudpakuus Opaynrodepa Ha 0JHOMEPHOI qU(paKIIHOHHOI peleTke.
9. INonsTHe 0 ronorpapum.

10. EcrecTBeHHbIi U 1oaspu3oBaHubii ceet. [losgpusauns npu oTpaxKeHuu 1
npenomienun. 3akon bprocrepa.

11. INonspuzauus npu JABOHHOM jyuenpenomyieHud. OObIKHOBEHHBIH U HEOOBIKHOBEHHBIH
nyun. Ontuyueckas ock Kpucrtauia. [Tonaspusaunonusie npusmMel. 3akon Manoca.
12. 3aTpyaHeHus B 2JeKTpoMarHuTHON Teopun Makcseiuia. HopmanbHas M aHoManbHas

aucrepcun. Meroibl HaGmoAeHNs IMCIIEPCHH.




13. DnexTpoHHast TEOPUsl JUCNIEPCHH CBETA.

14. Tlornowenue ceera. LIBCTEI TEJT K CIICKTP IOIVIOIICHHA.

. YYEBHO-METOJHYECKOE 1 UTH®OPMAIIHOHHOE OBECIIEYEHHE
JUCHUINIMHBI ( MOJLYJIS) PU3UKA

JIUTEPATYPA
a) OCHOBHAA JIMTEpaTypa:

1. KysnenoB, Apremuii Aprembesny. OPuszuka: Mexanuka. Monekynsipuas Qu3mka.
DNIEKTPHUUECTBO M MArHETU3M. DJIeKTpoMarHuTHele KosicOanust u BosHbl. Onrtuka : ydeOHoe
nocobue / A. A. Kysnenos ; BiaauMupckuii rocyJapCcTBEeHHBbIH YHUBEPCHTET HMEHH
Auiexcansipa I'puropseBuua u Huxonas I'puropeesnyua Cronerosbix (Bnl'Y) .— H3a. 2-e, ucnp.
u jon. — Buagumup : Braxumupckuit rocylapcTBEHHBIH YHHBEPCHUTET MMEHHM AJieKcaHapa
I'puropsesuua u Hukonas ['puropsesnua Cronetosbix (Bnl'Y), 2013 .— 160 c. : w1 —
Hmeetcs anexkrponnas Bepeus .— bubnuorp.: ¢. 155-156.

Usnanue Ha ap. Hocurene: Pusnka: Mexanuka. Mosiekysisipuas Gpusuka. DIEKTPUHYECTBO U

MArHeTu3M. DIJIeKTPOMArHuTHble KojebaHus ©_ BoJHBL _OnTtuka [DiekTpoHHBIH pecypc]
yuebnoe nocobue / A. A. Ky3uenos ;: BrajuMUpCKuii rocyaapcTBEHHbIH YHHBEPCHTET HMMEHH
Anexcanjapa ['puropseBuda U Hukonas [puropsesnya Cronerobix (Bal'V) .— Buaaumup,
2013.— ISBN 978-5-9984-0337-8.

2. Kyanm, Anexcanap Anekceesu4., QPu3nka : METOJHMYECKHE YKa3aHHS K TEOPETHYECKOMY
MaTtepHay, MPaKTHYECKHM 3aHATHAM M 3aJaHusAM, TecTaM, KOMIUIeKcy nabopaTopHbBIX paboT
Ul CTYAEHTOB JMCTAaHUHOHHONH ¢opmbl oOyuenust / A. A. Kymmw, JI. B. I'pynckas ;
BnajiuMHpCKHii rocy1apcTBeHHbIH YHUBepcHuTeT UMeHH Allekcanapa ['puropsesuya v Hukonas
I'puropbesnya Cronerosbix (Bnl'Y), Kadenpa obieit v npuknagnoil ¢pusuku ; nox pea. A. A.
Kynuma .— Bnagumup : BraguMupckuii rocyaapcTBeHHbIH YHUBEPCHTET HMEHH AJieKcanapa
['puropnveuya u Huxonas ['puropresuya Cronerosbix (Bal'V), 2013 .— 214 c. : ni., Tabn. —
Wmeercs anextponnas Bepcus .— bubnuorp.: ¢. 211-212.

H'S,IIHHPIC Ha Ap. HOCHTEJIC! Duzuxa [BJICKTDOHHblﬁ pecypc] @ METOJIMHYECKHE YKa3zaHUs K
TCOPCTHYCCKOMY MaTCcpHually, MNPakTHYCCKHM 3aHiATHAM H  3aJlaHuAM, TeECTaM, KOMILICKCY

naGopaTopHbix paboT Juis CTYAEHTOB JUCTaHIIMOHHONU (hopmbl 0Oyuenus / A. A. Ky, JI. B.
['pyHckas : BaajuMupeKuil rocy/IapeTBEHHBIH VHHBEpCHTET MMeHH AJjtekcanapa [ puropbesuua
1 Hukonas 'puropsesuua Croneroseix (Bal'V), Kadeapa obmei v npuknaanoi dusuku ; noja
per. A. A. Kyiuma .— Bnaaumup, 2013.

3. du3mka : METOAMYECKHE YKa3aHWs JUis TMOArOTOBKU CTYAEHTOB K TecTHpoBaHuio / A. O,
lankua [w ap.] ; BiaaauMHpcKHi rocyJapCTBEHHBIH YHHUBEPCHTET HMMEHHM AJieKcaHapa
['puropweBuya u Hukonas I'puropsesuya Croneroseix (Bal'V), Kadenpa obuiei u npukiaHoii
¢usuku .— Bnagumup : BiraJuMupCcKHii rocy1lapCTBEHHBIH YHHBEPCHTET UMEHH AJIEKCaHapa
I'puropbesuuya u Hukonas ['puropsesuua Croneroseix (Bal'y), 2013 .— 243 c. : w1 —
Mmeercs anexTponHas Bepceus .— bubnuorp.: ¢. 242.




H3nanue na JAp. HOCHUTECJIC! Pusuka [r_)JICKTDOHHbII‘;I pecype| @ METOJAMUYECKHE YKa3aHust JUIsl

NOJAIOTOBKH _ CTYAEHTOB K TectupoBauuio / A, @. Tankud [u ap.] : Brnagumupckuii

rOCY/IapCTBEHHBIN YHUBepcUuTeT MMenn AJjiekcanjpa ['puropsesuua u Hukosas ['puropnesuua
Cronerosbix (Bial'V), Kadepa obuieit u npukiagioi ¢puszukn .— Buagumup, 2013,

0) JlononuurensbHas uTeparypa (110 BLIOOPY H peKOMEHJAIUAM JIEKTOpa)

I. Tankun, Apkaanii ®epoposny. Jlexuun no ¢usuxe : B 4 4. : [yueOHoe nocobue] / A. @.
l'ankun ; Bnaaumupcekuit  rocynaperseHnblit  yausepcuter (Bal'V) .—  Brnamgumup
Bnagumupcekuii rocynapersennstii yuusepeurer (Bal'y), 2004-2007.

Y. 2: Monekynsprast (u3nka M TepMOJMHAMMKA [DIeKTPOHHBIA pecypc] .— DIeKTpoHHBIE
TekcToBbIe AaHHble (1 ¢aitn : 5,37 M6) .— 2005 .— 77 c. : ui. — 3arnaBue ¢ THTYJ1a 9KpaHa .—
OnekTpoHHas Bepcus nevyatHoi nybnukauuun .— bubnuorp.: c¢. 76 .— CBoOoaHbIi g0CTYN B

3NEKTPOHHBIX YHTAILHBIX 3asaXx Oubnuorekn .— Adobe Acrobat Reader 4.0 .— ISBN 5-89368-
543-1 — <URL:http://e.lib.vIsu.ru:80/handle/123456789/469>.

2. Nlpoxkomena, Hagexaa Cepreesna. COopuuk 3amau no ¢usuke / H. C. Ipokomesa ;
Bnagumupekuii rocysapcrsennblii ynusepcurter (Bnl'Y) .— HMsua. 2-e, uenp. w jgon. —
Brnagumup : Bnamumupcekuii rocynapcrBennbiii yausepcurter (Bal'y), 2010 .— 65 c¢. —
Mmeercs anextponnas Bepeus .— bubnuorp.: ¢. 64.

Uzpanue Ha ap. nocurene: COopuuk 3agay no dusnke [Dnekrpounbiit pecype] / H. C.
IIpokoiuesa : Bnagumupckuii rocyaapersennbiii yuusepeurer (Bial'y) .— Bragumup, 2010 .—
ISBN 978-5-9984-0043-8.

3Yepror A.TI'.3anauHuk no ¢usuke: YueOHoe nocobue nns BTy30B / A.
I'. YeprosB, A. A. Bopobree. - 8-e wms3n., nepepab. M non. - M.
: duzsmaTaur, 2007. - 640 c. : wia., Taban. - ISBN 5-94052-098-7.

4. JImarpueBa, Enena BanepbeBna. YueOnoe nocobue no ¢usmuke : mexanuka / E. B.
Jmurpuesa, B. C. [Tnewnsues ; Braaumupcekuit rocynapersenneiii ynusepeurer (Bal'y) .—
Brnagumup : Bnagumupekuit rocynapersennsiit yuusepceurer (Bnl'Y), 2009 .— 143 c. : un.,
tabn. — MMeercs anekrponnas sepcus .— bubnuorp.: c. 143,

W3nanue Ha ap. Hocutene: YueOHoe nocobue no ¢usuke [IneKTpoHHbIi pecype] : MexaHuka /
E. B. JImurpuena, B. C. [iemusues ; BaaguMupckuii rocyaapetBedtblii yHupepcuter (Bal'V)
— Bunagumup. 2009 .— ISBN 978-5-9984-0005-6.

5.Caseabes U.B.Kypc o6wei dpusnkm : yuebHoe nocobue gns srysos: B 3 1. / U. B. Casenves. —
7-e u3a., ctepeotun. — CM6.: Nlanb, 2007 — (/lyywwue knaccnueckne yuebHuku) (Knaccuyeckan
yuebHan nutepartypa no ¢pusmke) (YuebHukm ana sysos. CneunanbHana nuteparypa). — ISBN 978-
5-8114-0629-6.

6.)KapenoBa, Cpernana Bukroposna. ®usuka TBEPAOro Teja : METOAMYECKHE YKa3aHMA K
naboparopueiM paboram o ¢usuke / C. B. XKapenosa, H. C. Ilpokowesa, E. JI. [llamanckas ;
Bnagumupeknit rocynaperBenubiii ynusepeuter (Bal'V), Kadenpa ¢usuxkun u npuknajHoi
marematuku ; moja pea. C. B. JKapenosoit .— Buiaaumup : BiraguMHUpCKHil rocy1apcTBEHHbBIN
yuuBepcuter (Bal'y), 2010 .— 39 c¢. : wi., tabn. — Mmeercs sjgeKTpoHHas Bepeusi .—
Bubmuorp.: c. 38.M3nanue Ha ap. nocurene: Gusnka T8EPAOro Tena [DIEKTPOHHbIA pecype] :




METOAMYECKHe VKazauus K naboparopubiM pabotam no ¢wmsuke / C. B. Kapenosa, H. C.

IIpokowesa, E. JI. Illamanckas : Buajumupckuii rocyaapcrseHHblii  yuusepcurer (Bal'V),
Kadeapa duzuku v npukiajnoi matemaruky : noj pea. C. B. Kapenosa .— Buagumup. 2010,

7. Tpopumona T.H.Kypc pusunku: yuebrHoe nocobue gna sysos / T. U. Tpodpumosa. — 18-e u3a,,
crepeotun. — M.: Akagemwus, 2010. - 557, [3] c.. wn, noptp., Tabn. — (Beicwee
npodeccuoHanbHoe obpasosaHue). — MNpeam. ykas.: c. 537-549. — ISBN 978-5-7695-7601-0.

8.7Kapenosa, Cpersiana Buxroposna. ®usuka aroMoB M MoJiekya. SuepHas ¢usmka
[DnexTponHbIi pecype] @ MeToaHUecKHe yKazaHus K naboparopabiM pabortam no ¢usmke / C. B.
Kapenosa, H. C. Ilpoxowmesa, E. JI. Illamanckas ; Brnagumupckuii rocyaapcTBeHHbI#
yuusepcurer (Bal'V), Kadenpa ¢usukn um npukinagHoit marematuku ; moa pea. E. JL

[llamanckas .— DiaekTpoHHble TekcToBhle AaHHble (1 ¢aitn : 431 KO) .— Buaaumup

Biaagumupekuit rocynapcrsennbii ynusepeurer (Bal'v), 2010 .— 38 c. : wn., Tabn. —
3arnaBue ¢ THTYJIa 9KpaHa .— DJIEKTPOHHAs Bepcus rnevatHoi nyOiaukauun .— bubimorp.: c.
36 — CBoboanbIii JOCTYII — AdobeAcrobatReader 4.0 —

<URL:http://e.lib.vIsu.ru/bitstream/123456789/2065/3/00706.pdf>.

Uurepuer-pecypcebt
KTD OKypuan Texuuueckoii pusukn). Dnexrponnas sepeus http://journals.ioffe.ru/jtf/
HMcnonb3oBanne pa3sHooOpasHbIX y4eOHBIX MaTepHasOB IMOJIYYEHHBIX W3 CAlTOB MHTEpHETa

nocpeacTeoM nporpammel WinDjVie u apyrux nporpamm.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYMEHHUE JUCLHUITJIHHBI
(MOJVYJIs)

JlekuMOHHBIE ayINTOPHH OCHAIIEHBI JOCKAMHU (/17151 MapKepa WiIM MeJla), 9KpaHOM Jis
MPOEKLIHOHHBIX CHCTEM, NPOEKTOPOM H HOyTOYKOM (B-3, 422-3, 425-3). AyamTopus s
nabopaTopHBIX 3aHATHI, OCHALIEHHAA COBPEMEHHBIMU NEPCOHATLHBIMH KOMIILIOTEPAMH,
00BbeIMHEHHBIMHA B JIOKAIBHYIO BEIYHCIUTENBHYIO CETh M YKOMIUIEKTOBAHHBIMH HEOOXOAHMBIM
CHCTEMHBIM H NPUKJIAIHBIM NporpaMMHbIM obecrieyenneM (419-3).JIabopaTopun MexaHuKH U
MoJiekysapHoi Gu3nkn(428,429),onekrpomarnetusma(425,426),ontuku(422,424).




IIporpamma cocrasiaena B coorsercTBun ¢ tpeboanusmu GPIOC BO 1o HanpapieHHIo

23.08.01. «HanoTexHOJIOrHM H MHKPOCHCTEMHAS TEXHHUKa» — M/
PaGouyio nporpaMMy COCTaBUII s pep. Aégh. ﬂuﬂ 917 %../x:uﬂ A@ @,—
g

)
Penensent C/ﬂ// %:’ti’(ﬁ(’/f /v@; Y2 Kqﬁ’o(_?&/ﬁ” ke ;,[’ o, /"ic”‘Jc’A(?
,/ F :

[Iporpamma  paccmotpeHa u omoOpena Ha 3acenanuu kadeapol «OOmas u [lpuxinaanas
Dusznka»

[Iporoxon Ne }M oT 6 07 15 roja

=T

Pabouas [IporpaMma pacCMoOTpcHa H L),'l()()pCHil Ha 3aCc/laHuH )"!C()HO-MC'I‘OJIH‘IL‘CKOP‘I KOMHCCHH

3aBeayromuii kapeapoi

Hanpasnenus 23.08.01. « HaHOTEXHOTOTHH U MUKPOCUCTEMHAS-TEXHHKA))
[Tporokon No ,"/ or O4F 0OY |* ropa

o N 4 '
[Ipeacenarens KoMuccHu S~ [ A i‘p(*‘t Lo

/:,.,—’

JIMCT IIEPEYTBEPKAEHW
PABOUYEH MMPOI'PAMMBI IMCHUTIIJIMHBI (MOJ1YJIS)

PabGouas nporpamma o1o0peHa Ha yueOHbIH roj

[IpoTokon 3acenanus kadeapn Ne oT roaa
3aBenyromuii kadeapoi

Pabouas nporpamma oro0pena Ha y4eOHbIii roj
[Iporokon 3acenanus kapeapbr Ne oT roja

3aBenyromuii kadeapoii

Pabouas nporpamma ogo0peHa Ha yueOHbIH roj
ITporoxon 3acenanus kadeapo Ne oT rojia
3asenyiomnii kadenpoi

PaGouast nporpamma ojo0pena Ha yueOHBIH roJ

[Tporokon 3acenanus kadeapnr Ne oT rozaa
3aseayromuil kadeapoii
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