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1. HEJIM OCBOEHUSA JUCHMUITIUHBI

[lesstmu ocBOCHMS TUCUMIIMHEL (BU3HKA ABISIOTCS:

- HOJYYCHUE CTyACHTaMHM (YH/IAMEHTAIILHOrO 06pa3oBaHusl, CIIOCOOCTBYIOMIETO
JIATbHERIIEMY Pa3BUTHIO JIMYHOCTH.

— (opmupoBanMe HaydHOro MHpOBO33pEHHUS U COBPEMEHHOIO  (DU3MYECKOIO
MBILIEHHUS.

~  U3YYCHHC  OCHOBHBIX  (DM3HMYECKHX  SIBICHMH W Wieil;  OBIajcHHC
(pyH/laMCHTATLHBIME HOHATUSIMM, NPHHIMIAMH, 3aKOHAMH W TEOPHAMH COBPEMEHHOI
GusvkM, a TaKKe MeTOJAMM  (U3HYECKOro UCCIIE/IOBAHUS,  YTO  IO3BOJIUT
OPMEHTHUPOBATBCS B MOTOKE HAYYHOM M TEXHMYECKOH HHDOpMAITHHL.

OcHoBnble 3a/1a4n Kypca GpU3HKU:

l.  Wsyuenme OCHOBHBIX  (UM3HUECKMX  sBIEHUH 1 MJICH;  OBJIAJICHHE
(yHIaMEHTATLHBIME HOHATHAMM, TPHHINIAME, 3aKOHAMH 1 TEOPUAMH COBPEMCHHOI
(husuku, a TakKe METOAMHU (PU3NYECKOTO HCCIIEI0BAHMIA.

2. ®OpMHUPOBAHME HAYYHOTO MHPOBO33PCHHUS M COBPEMEHHOIO GusnuecKoro
MBILILIEHUSI.

3. OBiajienyie MpueMami 1 METOAMHU PELIEHHs KOHKPETHBIX 347124 U3 pasimyHeIX obs1acTeit
(DM3HKK, HOMOTAIONIMX B JANBHEHLIEM PEIATh HPAKTHYECKUE 3a/1a1H,

4. O3HaKOMJICHME € COBPEMEHHOM HayuHOI armnapartypom, BbIpaOOTKa HABLIKOB
POBEJICHNs  (PU3MYECKOTO IKCIEPUMEHTA M  ABTOMATH3MPOBAHHOIA KOMIIbIOTEPHOMH
00paboTKM pe3y/IbTaTOB U3MEpEHHI.

5. DOpMHPOBAHME YMEHMS BBIACIHTH KOHKPETHOE (BH3HUECKOE CoJIcpKaHuE B
NPUKJIaJHBIX 3a/1a4ax Oy 1yme crieruaibHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIOII BO

®usnka otHOCHTCS K $a30BOIi YaCTH NIPOrpaMMbl GaKalaBpHaTa.

Kype ¢usukn sBusercs wacteio moarorosku OakanaBpa 10 HanpapieHHIO
«Hanoumxenepus» B Byse. DTO CBA3AHO € TEM, YTO BBINIYCKHHUK JIOJDKEH, MPUMEHss
3AKOHBI TIPUPOJIBI HA MPAKTHKE, YMETh HCIOJb30BaTh, 0000IIATE M aHAIM3MPOBATH
HHOPMAIMIO, CTABUTh [EIM M HAXOANTH IYTH MX JOCTHXKCHHS B YCIIOBHSAX
(opMHUpOBaHUS M pa3BUTHS MHPOPMAILMOHHOTO OOIIECTBA. Jlus sroro neobOxomuMo
BJIAJICTh KyJIBTYPOH MBIIUICHUS, CIOCOOHOCTBIO K 06001IEHHIO, aHa/IN3Y, BOCTIPUSATHIO
MHQOPMAIMH, 10CTAaHOBKE Ll M BHIOOPY NyTell ee JIOCTHIKCHUS. H3zyuenue
JCLUIUIMHBL (DU3HKA [103BOMHT 03HAKOMHTHCSH C COBPEMCHHOI Hay4HOH anmaparypoi,
BLIPAOOTaTh HABBIKM MPOBEIEHNS (PH3MUECKOTO JKCIIEPUMEHTA U aBTOMATU3UPOBAHHOMN
KOMIBIOTEPHOH 00paboTKM pe3yIbTaTOB H3MEPEHMUIA.

Jlist yenemmoro ocBoenus Kypea GU3NKH HEOOXOAMMDI, B MIEPBYIO 0UEPE/lb, 3HAHUS
M YMCHHS UX NPUMCHATH O JIMCIMIVIMHAM: MareMaTuka, undopmaruka. Tpebosanus k
YPOBHIO TI0JICOTOBKK JUISl OCBOCHMSI JAMUCHMILIMHBL: BIIaJCHNEC 3HAHUSIMH, YMCHHAMM M
HaBBIKAMM B 00/IACTH Kypca (U3HKM cpefHeil wWKOIBI, Kypea MaTeMaTHKH
(uppepeHnHaIbHOe U HHTErPAILHOC HCUUCICHHS, BCKTOpHAs ainrcOpa, BEKTOPHBIN
aHaau3).



3. KOMIETEHIUN OBYYAIOIETOCSl, ®POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUWSI JUCIHUIIJIMHBI.

B pesyJibTare OCBOCHUSI JAUCHUILTAHEI dusuka dopmupyercs
odurenpopeccuonanpias komneteniys OIK-1: crnocoGHOCTE MCHOIB30BATH OCHOBHbBIC
3aKOHBI ~ €CTECTBCHHOHAYYHBIX JUCHUIUIMH B HPOQECCHOHAIBHON  JIeATEIbHOCTH,
HPUMEHSITL METO/Ibl MATEMATHYCCKOTO aHAIM3a U IKCIIEPUMEHTAILHOTO HCCIIC/I0BAHMS.

B pesynbrare ocBoeHMs (QHU3MKM OOYUAIOUIMHCH JIOJUKEH JIEMOHCTPUPOBATE
CIIEIYIOUIUE PE3YIILTAThl 00PA30BAHUS:
hu3nKu;

1) 3mare QyngamentanbHble (QU3MYECKHE OHATHS W 3aKOHLI,  TPUHITIL]
MOCTAHOBKM OSKCIIEPUMEHTOB B (M3HMKE; OCHOBHBIC 3aKOHBI M IPUHIIMIILL, KOTOPHIM
MOYUHACTCH MOBCJICHUE PasHOOOpa3HLIX (U3MUCCKUX MOJIEJIeH, a TAKXKe, BBITCKAOLUeE
M3 9THX 3aKOHOB CJICJICTBUA M BO3MOKHOCTL UX IIPUMEHEHMS HA LIPAKTHKE;

2) ¥Ymerb NOHATH 1I0CTABACHHYIO 3a7auy: HPOBOJUTL HKCICPUMEHTHI M 00paboTKy
J@HHBIX € HCHOJB30BAHHMEM COBPEMCHHBIX HH(MOPMALMOHHBIX W KOMIIBIOTEPHDBIX
TCXHOJIOTU, JIe/IaTh TIPABMIILHEBIE BBIBOJLI U3 CONOCTABICHUS PE3YJILTATOB TEOPHM 1
SKCIIEPUMEHTA; HPEJICTABIIATE aJICKBATHYIO COBPEMEHHOMY VPOBHIO 3HAHHMH HAYYHYIO
KapTUHY MUpa:

3) Baagers naBoikaMu padoThl B (u3HuecKoii 1ab0paTopuu, METOANKOI TOCTaHOBKH
M TIPOBC/ICHUS  (PU3MYECKOIO  HKCICPHMCHTA, HABBIKAMH  IPAMOTHON  00paboTku
pe3yJIbTAaTOB OILITA M COIMOCTABJICHUA MX C TEOPETHYCCKUMH JIAHHBIMH; CIIOCOOHOCTBIO
BBIABIIATE CCTECTBEHHOHAYUHYIO CYIITHOCTE POOIIeM.

4. CTPYKTYPA U COJAEPKAHUE JUCHOUTIIMHBI (MOLY.JIST)

O0uias Tpy10EMKOCTh TUCHUILTHHBL cocTaBisier 4 3auétnble e uuuLbl (144 vacos).
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5. OBPA30OBATEJbHBIE TEXHOJIOTUU
1. Jlekrmonno-cemunapckas cucreMa 00ydeHust (TpPajgUMIHOHHBIC JICKIIMOHHBIE U

1aDOPATOPHBIC  3aHATHA) C  HCIOMB30BAHMEM TPEAMETOB My3€sl JICKIMOHHBIX
JICMOHCTPAIMH U YCTPOHCTB PU3HUECKOTO NPAKTHKYMA.

[Iprmenenne My nbTHMEINA TEXHOIOI ML IPOBEICHUE JIEKIIMOHHBIX M IPAKTHYECKHX
3QHATUH C HCMOJNB30BAHUEM KOMIBIOTEPHBIX IPE3eHTAIMH, JEMOHCTPAIHOHHBIX
BH/IEOPOJIMKOB € IIOMOLIBIO KOMITBIOTEPHOTO 11poekropa, DBM u Tesesxpana.
MHbOopMALMOHHO-KOMMYHHKAIMOHHBIE TEXHOIOIHHU JUIS MOHUTOPUHIA, KOHTPOJIS I
OLICHKHM TeKyllei y4eOHOH JIeATeNbHOCTH CTYAeHTOB (uHTEepHET, SKype, yueOHO-
Meroyeckuit komuieke Bal'y na miatdopye Moodle u ap.).

)

(U]

6. OUEHOYHBIE CPEACTBA /IJIsI TEKYIHEO KOHTPOJISI
YCHHEBAEMOCTH, ITIPOMEKYTOUYHOH ATTECTALIUU MO UTOTAM
OCBOEHMUSI AUNCHHUITJIMHBI 151 YYEBHO-METOJUYECKOE
OBECIHEYEHUE CAMOCTOSITEJIBHONU PABOTBI CTYJIEHTOB

Jnst koHTposst paboTel CTY/IGHTOB, a TakKe JUTSl CTHMYJIMPOBAHNS CHCTEMATHUECKOTO
M3YHCHUSl Kypca (DM3HKH B TEUCHME CEMECTPA HPEIYCMOTPEHbI peiTHHI-KOHTpoaH. Ol
ITPOBOIATCA B MUCBMEHHOH hopme

Texkymmii KOHTPOJIb YeNeBAEMOCTH
BOITPOCHI JULA TTPOBEAEHUS PEUTHUHI -KOH TPOJIEN

Peiitunr-kontpoabNel



|. Jluneiinas ckopocTh W JHMHEHHOEe yckopeHue. TaHreHusalbHOC W HOpMAIbHOC
vekopennst. CBsi3b MEXKJLy TMHEHHBIME ¥ YTJIOBBIMH KUHEMATHYCCKUMH BCJHIHHAMU.

2. 3akousl HpiOTOHA W TIOHATHE MHEPIMAILHOM cucTeMbl orcuera. llonsrtue Cuilbl,
MaccChl M UIMITYJIbCa. Y paBHEHUE [BUKCHUS.

3. MowmenT nnepuuu Tena. Teopema Illteiinepa. MomenT cuiibl. MoMenT umiyJibca.
VpaBHeHHE MOMEHTOB.

4. PaGota 1 9HEprus B MEXaHUKE. 3aKOHBI COXPAHEHM.

5. CucreMa ypaBHEHHI ra30/IMHAMUKN. J[BIOKEHHE T/ B IKUAKOCTAX U rasax.

6. TlousTue maeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOM
TeOpuM. YpaBHEHHE COCTOSHMS WJEAILHOrO rasza  (ypaBHEHMC Kianeiipona —
Memnjieneesa).

7. Vpasuenue Ban-nep-Baansca. M30TepMbl peajibHBIX Ia30B.

8. MeractabuiibHOE cocTosiHue. KpUTH4eckoe COCTOsAHHUE.

0. BHyTpeHHss YHepris peajlbHOro rasa.

10. Dddexr Jxoyns — Tomcona. CrkuKEHUE IA30B U MOJIYUCHNC HU3KUX TEMIICPATYP.

PeiiTHHI-KOHTPO1bNe2

1. sIBnenus neperoca: UG Py3us, TEIIONPOBOTHOCTD, BA3ZKOCTh.

2. OCHOBHBIC TEPMOMHAMUYECKHIE [TOHATHS: BHYTPEHHAA dHEprus, paboTa, TeIoTa.
YpapHeHMe IEpBOT0 HavYasla TEPMOJIMHAMUKH.

3. OGparuMsle B HeoOparuMble mpoliecchl. Kpyrosoit iporece (k). LUK Kapno u
ero KIIJI s uaeaibHOro rasa.

4. Dutporus. 3aKOH BO3PACTAHUS SHTPOIIHH.

5. 3akon Kymona. HanpsokenHocts —aeKkTpocrtaruueckoro mosst.  ITousrne
9JIEKTPOCTATHUECKOTO T0JIst. [[PUHITAIT CyNEPIO3UITIK HIEKTPHUECKHX MOJIEH.

7. Teopema Iaycca Juist 3JICKTPOCTATHYECKOTO moiist B Bakyywme. llpumencuue
TeopeMbl ['aycca i pacyera moJe.

8. Tlorenuman. Pasnocrs mnoreHuuanos. Cpases  MEKJY  [MOTCHUMAJIOM W
HATIPSKEHHOCTBIO HJIEKTPOCTATHUECKOI'O OIS,

9. TlomspusoBanHoCTh. JlMdjeKTpUYeCKas BOCHPUUMYMBOCTL —BeHleCTBA M €€
3aBHCUMOCTH OT TEMIICPATYPHhI.

10. Pacupejiesienne 3apsijioB B HNPOBOJHUKE. DICKTPOCTATHYECKOE MOJC BHYTPH W
CHAPY KU MPOBOJHUKA. DJIEKTPOCTATHYCCKAs 3allUTa.

11. XapakTepuCTHKU dIEKTPHUECKOT0 TOKA U yCIOBHSA €ro CyllecTBOBanus. PasHoCTh
MOTEHIAIOB, YJIEKTPOIBIKYIIAsl CHJIa, HATIPSKEHUE.

12. MarautHas wuuaykuus. 3akon buo — Capapa. Ilonstie MarHuTHOIO IOJS.
[IpuHIMI CYNEPITIO3HINM MArHUTHBIX T10J1ei. MarHuTHbIA MOMCHT.

13. JIBMKEHHUC 3apsHKEHHBIX YACTHUIL B DJIEKTPUYCCKUX M MArHUTHBIX MOJIAX.

PelTHHr-KOHTPOJIbNe3

1. IloHsTHE MATHUTHOTO MOMEHTA aTOMa. MOJIEKY/IIPHBIC TOKH.

2. Tunst margeTnkoB. Kpusas namarninansadus. Touka Kiopu. J[oMeHbI.

3. Omsir Papages. Maruutaeiit norok. DJIC  wmpyxkuuu.  OCHOBHOH  3aKOH
1eKTpOMarauTHOM uHIyKimu. [pasuno Jlenmna.

4. CpobojHble W BBRIHYXKACHHBIE KojeOanusa. l'apMOHHUYCCKHE MEXaHUYECKHE
kojeGanms 1 UX XapaKTEPUCTUKU, DHEPTHUs FApMOHHYUCCKUX MEXAHHUECKNX KOJIeOaHHUi.

5. Baryxaomme Mexanuueckue Kosnebanus. Yacrora, xoddduIment 3aryxanus,
norapiupMIUECKUi JIEKPEMEHT 3aTyXaHHs MEXaHUUECKHX KOTCOaHui.
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6. BoinyskieHHbIE MeXaHHUecKue Kosiebanus. Mexanudeckuii pe3oHaHc.

7. Mexannsm 00pa3oBaHus MEXaHUUYECKUX BOJIH B ynpyroii cpeae. IlpojosbHbie u
[oIIepeYHble BOJIHBL. BO/IHOBOE ypaBHEHHE U ero petieHune. ['apMOHHUECKHE BOJHBI U UX
XapaKkTePUCTHUKH,

8. KonebarenbHblil KOHTYp. ['apMOHMYECKHE 3JCKTPOMArHUTHLBIC KojieOaHus M HX
XapaKTePUCTHKH.

9. 3aryxaroume dyeKrpoMarauTHeie Kojebanusa. Yacrora, kodhduimeHT 3aTyXaHus,
jjorapuMHUYECKHil JIEKPEMEHT 3aTyXaHus JIEKTPOMArHUTHBIX KoJiebanuii. JloOpoTHOCTS
KoJ1ebaTe/IbHOTO KOHTYpa.

10.  BeiyaeHHbIE — JIGKTPOMAarHWTHBIE — KoieOaHus. Amrumryjga u ¢asza
BBIHYK/JICHHBIX JIEKTPOMArHUTHBIX KosieOaHuii.

11. Cucrema ypaBuenuit Makcpesia. DneKTpoMarHuTHOE MoJe.

12. DnexkrpoMaruuTHas npupoja ceera. llpunuun ['oitreHca. 3aKoHBI OTpaXKEHUs W
npesoMiIcHus. AOCOTIOTHBIH M OTHOCHTENIbHBII I0Kazarenu mnpesnomienus. IToanoe
BHyTpeHHee oTpaxkenue. CBETOBO/IBI.

13, Onruueckas aaupa  nytd.  OnorTudeckas — pasHOCT,  xonxa.  Pacuer
MHTEP(EPEHIIMOHHON KapTHHBI OT JBYX KOICPEHTHBIX HCTOYHUKOB.

14. Ilpunnun TIroiirenca — @penens. Merog 30 @penens. IlpsmonuneitHoe
pactpoctpanenue ceera. Judpaxuus Openesis Ha KPYriaoM OTBEPCTHH H JTUCKE.

KAYECTBEHHBIE BOITPOCHI JIJIs1 [IOI'OTOBKU K PEUTUHI-KOHTPOJIKO

O¢cHOBBI KJIACCHYECKOH MeXAHHKH

Bapuanm 1 Bapuanm 2

1. Hactuua maccoii m apwkercs 3ameuiendo | 1. Opnopoanslh  auck  Bpaugaercs ¢
110 OKPYKHOCTH € LEHTpPOM B Touke () cO | 3ame/UleHHEM BOKPYT OCH, TPOXOJdlleH uepes
cKOpocTbiO U . VYkazaTh Ha pUCYHKe | LEHTP JMCKA MEPreHNKY/IAPHO TJIOCKOCTH
HarpanJIe s BEKTOPOB YII0BO# ckopoctv | AMCKa. VYKaszaTh Ha pHUCYHKe HanpageHus

(O, MOMEHTa HMMIIyJbCa LO OTHOCHUTEJILHO BEKTOPOB  YIIOBOH ckopoctH (), MOMEHTa

2 1
TOUKH (J, NPOEKUHI0 MOMEHTA HUMITYJIbCca Ha HUMITYJIbCA LO, YIJIOBOIO  yCKOpeHus &,
¢b z L., Hopmanbuoe Wy, TanrenumaliibHoe MOMEHTA CIIIE MO'

Wz v noanoe W yckopenus.

' Z

ocb 8pawjeHus )

2. Kak onpenensercst MOMEHT HHEpLMHU Tena? 2. Copmynuporath Teopemy lllteiinepa.
3. Kak onpeaensiercs momeHT cuibl? Ykazare | 3. Kak onpenensercs MoMeHT umnyiibca? Ykazath

H4 PHUCYHKC BCKTOp MOMCHTa CHJIbI MO Ha PHCYHKE BEKTOp MOMEHTa HMIYJIbCa LO

OTHOCHUTENILHO TOUKH O, OTHOCHTENbHO TOUYKH ().
P
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4. lloreHuManbHas  JHEPrUs  YaCTHLLb
- 2
onuchIBaeTcs BblpakeHueM E, = 2x — 3x7.

[lpu kakom 3HaveHuWH x yactuua Oyaer
HAXO/IMTHCS B PABHOBECHH?

5. CdopmyaupoBaTb 3aKOH COXpaHeHHs
umnysnbca. [IpH Kakux YCIOBMAX peanbHo
BBITIOJTHAETCS 3TOT 3aKOH Ha 3emie?

6. Hanucars ypaBHeHHe JIBHIKEHHUS A5 Tena
Maccoi m B [OJie CHIbl TSDKECTH 3emiu
(cHi10#i cONpoOTHUBRIEHHUA MpeHedpeUb).

7. 3aBMCMMOCTb MOTEHLUHAILHOR DHEPIHH OT
KOOpAMHATLI MPUBEEHA HA PUCYHKE.
Hapucyiite rpadguk xauecTseHHOM
3aBUCHMOCTH CHJIbI MO/ OT KOOPJHHATDI.

napabona

(x = 0 — Beputuna napabonot)

Er

X
8.  Kakue  nONONKEHHS  CIEYIOLIEro
YTBEPIK/ICHHS  CTIPABEUTHBbI? MomeHT

MMITYJILCA TeJ1a OTHOCHTE/IbHO OCH 3aBUCHT:
a) OT Maccel Tena;
0) MOMEHTA CHJIbI,
B) MOJIOIKEHHMA OCH,
I') CKOPOCTH Tena.
ObocHOBaTh OTBETHI.
9. Yenosexk cTOMUT Ha Bpallarolleidcs CKambe
JKYKOBCKOTO ¢ TsXKeNbIM CTEPIKHEM B pyKax,

pacroioXkeHHbIM  ropusontaibho.  Eciw
CTepiKeHb  [OBCPHYTB B BEPTHKAlIbHOE
10JI0KECHHE, TO:

a) YMEHBLUHTCA MOMEHT HWHEpLMH

CHUCTEMBI;

6) YMEHBLIMTCS yIJIOBasi CKOPOCTh;

B) MOMEHT HMIYJIbCA CHCTEMbLl He
M3MEHHTCH,

) YMEHBIIMTCS KHHETHYECKas dHEepIrus
CHUCTEMBL.

BuiOpaTh NpaBUibHbIE YTBEPIKAEHHS H
000CHOBATD.

Mousteky/JIsIpHO-KHHCTHUYCCKASI TECOPHS
Bapuanm 1

0

4, [NoTeHumanbsHas SHEprus YaCTHLbI
OTUCBHIBACTCS BbIpaKEeHUEM F, = 3x' 7 12x. Tlpu
KaKOM 3HA4YE€HUHM X YCKOpPEHHE HacTHLbl Oy/eT
pPaBHO Hy0?

5. CdopMmynupopaTb  3aKOH  COXpaHCHHs
MeXaHu4eckoi aHepruu. [lpy kakux ycnoBuax
peajibHO BBITIOIHAETCS 3TOT 3aKOH Ha 3emie?

6. Hanucath ypaBHeHMe JBMIKEHMs Juid Tena
MAaccod m, Ha KOTopoe AeHCTBYET TONBKO CHila
COIPOTHBIIEHHS, [TPOIOPLMOHAILHAS CKOPOCTH
7. 3aBMCUMMOCTB CHIThI MOTEHUHATIBHOIO MOJA OT
KOOP/IMHATHI npHUBeeHa Ha  PUCYHKE.
Hapucyiite rpaduk kauecTBeHHON 3aBHCUMOCTH
MOTCHUMATLHOM JHEPIHH OT KOOPJIMHATHI.

F

Bepuwiuna napabonw

/

X

8. Kakue nyHKTbl CHEAYIOLEro YTBEPHIAEHHs
crnipaBeTMBLI? MOMEHT MHEPLIMH TEa 3aBUCHT:
a) OT TONOMKEeHHs OCH BpPAILEHHS;
6) MOMEHTa CHJTBI;
B) Macchl Tena;
I') YI70BOrO YCKOPEHHs Tena.
OGocHoBaThL OTBETHI.

9. B kakux cucremax oOTcuera AeHCTBYIOT
uentpobeskras cuna 1 cuna Kopuonuca?

HICAJBHOI0 I'a3a H HavYaJIa TEpMOAHHAMHKH

Bapuanm 2



1 3anucarb OCHOBHOE ypaBHEHHE
MOI]EK}’J’[H]JHO-KHHGTHLIE!CKOFI TCOpHH.
2. Kakos cmbicn GyHKUMK pacnpeaeieHus?

3. Hanucare  ¢opmyny  onpejeneHus
Cpe/lHero 3HadeHHsd HEKOTOPOH BEJIMYHHBI X,
3nas GyHKUMIO pacnpenenenus f(x).

4. Teno nepexoauT M3 cocTOsAHMA | B
COCTOsIHME 3 OAMH  pa3  MOCPECTBOM
npouecca 1-2-3, a apyroii pa3 1-4-3. B kakom
npouecce W3MEHEHWe BHYTpPEHHeH SHepruu
fonbiue: AU\ .53 UK AU 437
["a3 wneanbHbIH.

Pl 2 3

1 4
' %

9. Yemy parHO uMciio crenered cBo0o/Ibl 1is
monekyabl CO, ¢ yuetoMm konebatesibHOrO
JIBMIKEHHUSE MOJIeKyn?

10. B apyx cocyaax npd  KOMHarHOH
Temreparype XpaHurcs no | momo rasa. B
MEepPBOM COCY/IE Ta3 COCTOHMT M3 OJIHOATOMHbBIX
MOJIEKYJl, @ BO BTOPOM — M3 JABYXAaTOMHBbIX.
Onpenennrb OTHOLLIEHWE BHYTPEHHHX
aHepruii atux razos U,/ U,?

1. Yro HaspiBaeTcs yuciaoMm crerneHeil cBo0oabl
MEXaHUYECKOH CHCTEeMBbI?

2. KakoB cmbIcn ycnoBUs HOPMUPOBKH (PyHKIIMH
pacnpenesnenus?

3. Bblpasurh BepoATHOCTH 4epe3  (PYHKLUHMIO
pacrpe/ieneHms.

4, Teno nepexoauT M3 cOCTOAHUS | B cOCTOsIHHE
3 omMH pa3 nocpeacTBoMm mpouecca 1-2-3, a
apyroit  paz  1-4-3. B kakom npoiecce
U3MeHeHHUe BHYTpeHHeH snepruu Gosbuie: A U
23 MIH A U437 a3 unealibHbIi,

T| 1 4
Y
| 2 3

%4
9. Ipu kakux ycnosusx (o p u 1) raz MOKHO
CUMTaTh MJeabHbIM?

10. B nmByx cocyaax npd  KOMHATHOM
Temieparype xpanurcs no | momio raza. B
MEepROM COCY/Ie Ta3 COCTOMT M3 OJIHOATOMHBIX
MOJIEKYJl, @ BO BTOPOM — M3 TPeXaTOMHbIX.
Onpeaenurs OTHOLIEHHE MOJISIPHBIX
TEMJI0EMKOCTEH 3THX Ta30B TPH MOCTOSHHOM
obbeme?

3ﬂeKTp0CT3Tl‘.IKa H NOCTOSIHHBIH TOK

Bapuanm 1
|. ChopmynupoBath Teopemy [aycca s

BeKTOpa £ .

2. Hamucars rpaHuuHble YC/IOBMS s
HOPMAJILHLIX  COCTaBJISIIOLIMX  BEKTOPOB
HAMpsKEHHOCTH u 3EKTPHUUECKOrO

CMECUIEHHS Ha IpaHULE ABYX JTHIJIEKTPHKOB.

3. B uéM cMBICI D3eKTPOCTATHYECKON
3aLUTBI?
4. Yemy paBeH MoTeHUMal B LEHTpe
3APSIKEHHOIO  KosibLa  @g? OOBACHKTDL.(CM.
PHCYHOK)

No

5. llomas 3apsokeHHas cdepa OKpyskeHa
chepuUecKkUMU CAOAMM JUIIEKTPUKOB (CM.
PHUCYHOK)

Bapuanm 2
1. Cdopmynupoate Teopemy laycca s
BeKTOpaD.

2. Hanucarb  rpaHuuHble  yCIOBUS  JUId
1

TAHTCHLHAJIBHBIX COCTABJISIOLUIHMX BEKTOPOB ET
1

n D, na rpanuue pasnena AByX JH3/IEKTPHKOB.
3. Harucarn BbIpaskeHHs JUls MIOTHOCTH SHEPrUH
JIEKTPUYECKOrO MO,

4. Yemy parHa HanpsXkeHHOCTh B IEHTpE
3apsKEHHOrO KoJbLa Ey(cM. puCYHOK)?

A2

5. Tlonas 3apsa:eHHass cdepa  okpykeHa
chepHHECKUMH  CIIOSAMH  JIMIJIEKTPHKOB  (CM.
PHUCYHOK)



[TocTpOUThL 3aBUCUMOCTL HAIPAKEHHOCTH OT
paauyca E(r).

6. DOu3MuecKMiH  CMBICIT
MPOHULIREMOCTH CPe/Ibl.

JIATEKTPHYECKO

7. Uro Takoe eKTpoABHAKYLIas cua?

8. Copmysmposars 1-it 3axon Kupxroda.
9. 3anucarb 3akoH OMa B JIoKaJIbHOH (opme.
10.  Cytp  KJacCH4ecKOW  2/IeKTPOHHOH
TEOPHH HIEKTPONPOBOMMOCTH METAJLIIOB.

11. Paccunrath HMpPKYIALMIO BekTOpa £ no
3aMKHYTOMY KOHTYpY ABCDA wu cpenathb
BBIBO/IbI O MOTEHLHATIEHOCTH MO,

A L LB
D. .C
ED | =

r

HOCTpOMTb 3aBHMCHMOCTb MOTEHIHA1a OT paguyca

o(r).

6. ®uznyeckmii CMBICI BEKTOPA

MOTSIPH30BAHHOCTH P.

7. Yo Takoe Hanpsokenue?

8. ChopmynuposaTs 2-it 3akon Kupxroda.

9. 3anucatk 3akoH Jkoyna—JleHua B nokaibHOM

dopme.
10. B YéM COCTOMUT HEA0CTATOUYHOCTD
KJIACCHYECKOH IEKTPOHHOH TEOpPHH

MEKTPONPOBOIUMOCTH METAILIOB?

11. Paccuurars UMpPKY/JIsUMIO Bektopa £ no
3aMKHYTOMY KOHTYpY ABCDA u caenath BbIBO/1bI
O MNMOTEHLHMATBLHOCTH 110151

MaraurHoe noJie JNMECKTPOMATHUTHAN HHAYKIIHH

Bapuanm 1
1. PackpbiTh MOHSATHE.
UHAYKLHS, €€ CMBIC]I.
2. CdopmynupoBarb 3aKOH [OJHOTO TOKa

MarnurHas

Jus BekTopa B .
3. ChopmyaupoBaTh I'paHUYHBIE YCIOBMA
JIss  TAHTEHLMATbHBIX  COCTABJSIOLINX

gekTopoe 5 u I .
4. Yemy paBeH MarHUTHbIH MOMEHT P,

BuTKa ¢ Tokom 1?7 Kyna on nanpasneH (cwm.
pUCYHOK)?

Bapuanm 2
1. Chopmysmposars 3akod buo u Casapa, ero
du3HUeCKHii CMBIC.

2. 3aKOH NOAHOTO TOKA /Uis Bektopa [ .

3. FpaanHble YCJIOBHUA  Uid  HOPMaJIbHbIX

cocTaBIMIOMMX BekTopos B n H

4.Yemy pareH MarHHTHLI#

p”f
CKOPOCTBIO U ?

OpOHUTANILHbIH

MOMEHT DJICKTpOHa C  3apaaoM ¢ H

Vxkaszarhk €ro HarnpasjieHue (CM. pHc.).

10



D

‘ 4

5. B yém 3aKJIr04aeTcs SIBIICHHE
3JICKTPOMArHUTHOH MHAYKLHH, 4YeMy pasHa
BJ1C? Chopmynuposats npasuio Jlenua.

6.I1poBosiias nepeMbluka JABHKETCS Bi_lOJ'Ib

NPOBOJALLEH PaAMKH CO CKOpPOCTBIO U B

MarHuTHOM mnoJjie B, VYkazarh HamnpasJiCHHE
MHAYKLUHOHHOI'O TOKA.

I ]

| |

7. Jlan rpa)Mk U3MEHEHHsSI MArHUTHOTO
NOTOKA OT BPEMEHH.

napabona ¢

sepItHoOu

~C D

e

Cv—-

=F Asnenue CaMOMH/IYKLIMH U
B3aUMOMHAYKLMH, ux DJIC.

6.IpoBosdiias nepemMbluka IBHIKETCA BIO/bL
1
NPOBOAALIEH pPaMKH €O CKOpOCTbIO U B

MaruutHom none B . VYkaszare Hanpasienue
HH/IYKIIHOHHOIO TOKA.

7. Han rpaduk H3MeHEHUS MATHUTHOIO T10TOKA
OT BPEMEHH.

Kak HU3MEHsIeTCs BEJIMYUHA DJIC
JIEKTPOMArHUTHOH MHIYKIIHH CO BpeMeHem?
IMToctpouts rpaduk g,(1).

[loctpours  rpadux  3aBucumoctu  DJIC
DJIEKTPOMAarHUTHOH MHJYKLIHH OT BpeMeHH g,(1).

11



8. TlpsaMoyronbHelil  NPOBOJOYHLIA  BHTOK
JEKUT B IUIOCKOCTH C JUIMHHBIM TIPSMbIM
[POBOJIOM, MO KOTOPOMY NpoTekaeT Tok .

=

Burok TAHYT BMPARO. [Tokazatn
HAlpaBlieHHs TOKAa, MHAYLUMPOBAHHOIO B
BUTKE, W CHJI, ICHCTBYIONIMX Ha €ro JIeBYIO H
I1PaByIO CTOPOHBI

9. Uemy paBHa UMpPKYJIALHA  BEKTOpa
HanpsxkenHoctd 4 o 3amMkHyTOMY

koHTypy? Ha pucyHke nokasaubl: [ — TOKH
MPOBOJIMMOCTH, § — MOJIEKYJISIPHBIE TOKH.

[0}

Kowmyp

10. Ilpupona dheppomarueTusma.

8. [IpsMOYIrOALHBIH MPOBONIOYHBIH BUTOK JIE/KHT
B MIOCKOCTH € ITTMHHBIM MPSIMBIM TTPOBO/IOM, 110
KOTOPOMY npoTtekaeTt Tok I.

Burok tanyr Brnpaso. Ilokaszate HanpapieHus

TOKA, WHAYUMPOBAHHONO B BHTKE, W CHII,
JEHCTBYIOUIMX Ha  ero  JIeBylo M NpaBylo
CTOPOHBDI.

9. UYemy paBHa  LUMPKYJsALMA  BEKTOpa

MArHWTHOH MHIYKIIMKA 110 3aMKHYTOMY KOHTYpY
4

I

vz

I

10. Tlpupona nuamarueTusma.

Mexanuveckne KoedaHusi H BOJIHbBI

Bapuanm 1

l. Yro wHazbizaercs (a3oil rapmMOHMUYECKOro
Konebanus?
2. KakoBa pazHoctb a3 IBYX MAasiTHHKOB

(BTOpPOro  OTHOCHMTENLHO  MEpBoro)  (cm.
pUCYHOK)?
1 2 >
14
Kpatinee nonoswcenue
3. Touka yuvacTByeT B [JBYX B3aUMHO
neprenMkyaspaslx  konebanuax.  Kakas

¢urypa Jluccasky y(x) nonyuaercs, eciu
y =2cosnt,

x =4cos(mt+m/2).

I

4. Cnoxcure l"p‘dLbH‘-iECKM ABa I'ApMOHHWYECKHX
OTMHAKOBO HAallpaBJI€HHbIX KosiebaHus PaBHbIX
HEPHUOJIOR, HO CMCIICHHBIX 1o (1)6’:3(‘3

r

OTHOCHTEIILHO APYI™ Apyra Ha T, aMIUIUTY/1bl

Bapuanm 2

1. YUro HazeiBaeTCAd JJMHON BOJIHBI, BOJHOBBIM
yucaom?

2. Kakoma pasHocth (a3 JAByX MaATHHKOB
(BTOPOro OTHOCHTEILHO NEPBOro) (CM. pUCyHOK)?

I 2 4
Kpatinee nonoocenue
3. Touxa ywacTBYeTr B  ABYX  B3aUMHO

nepreHauKyIsapHeIX KoneOanuax. Kakas durypa
Jlncecaxy y(x) noyyaercs, eciu

y =2cosmt,

x = 4cos(nt + ).

4, Cnoskure rpaduuecky 1Ba rapMOHHYECKUX
OJ/IMHAKOBO HanpasJieHHbIX Kojedanus, y
KOTOPBIX HaCTOThl COOTHOCATCH Kak | @ 3, a
aMmranTyabl kak 2 @ 1. byaer au konedanue

12



cooTHocsTes kak 3 : 1. Byger v konebaHue
rapmoHudeckum?  Yemy  paBHa  vactoTa
CNoxHoro Kosebanua?

5. JlaHo HarpaBieHHe CMELLEHHs YaCTHIL.
Kyna asmkercs BosiHa (BJIEBO, BIIPABO)?

6. Hanucarb quddepenunanbHoe ypasHeHHe
3aTyYXalolKX KosteGaHuit 1 ero petlieHue,
Kakos cmbici KO3 (hHULHEHTA 3aTyXaHu,
aobpornocTH?

7. JlaHO ypaBHeHHe BOJIHBI

Y A sin2n(t/T-x/)), rne A, T, A
NOJIOIKUTENbHBIE BE/THYHHBI, KOTOpblE
OIMCHLIBAIOT BOJHY. YeMy paBHa CKOPOCTh
BOJHbI?

8. Yro Takoe (pazoBas CKOpOCTh, FPyNNoBas
CKOPOCTh BOJIHY

9. Uro nazpizaeres unrepdeperuneii Boan?
10.  Tlepwon  kosieDaHuMii  MPYKHUHHOIO
masTHuka paeH 7. Maccy maATHHKa
yeenuuuaun B 4 paza. Kak usmenures nepuol
KoJeOaHmii?

Bapuanm 1
1.Copmynuposars npunuun I'oiirenca.

. Onruueckas JUTMHA My TH.
. [lonock! pa_HOH TONLIMHBI.

L)

. Hudbpakumns Openens.
. EcTrecTBeHHBIH M MOApHU30BaHHBIH CBET.

W =

6. Ha nyty ecTecTBEHHOrO CBeTa MOMEIEHbI
JIBe MIaCTHHKH TypMallkHa. [Tocne
HPOXOIK/IEHMS TUIACTHHKY | CBET MOJIHOCTBIO
nonsipuzosan. Ecnan J; uJ, — UHTEHCHBHOCTH
CBeT4, npoLle/Iero MJIACTHHKH
coorereTBeHHo | u 2, u J,=3],/4, uemy Torna
Oyaer pageH yroj Mexcay HanpapienusmMd OO
n0O'0"?

]
- ‘Ir’ /T/'\," o
! IA s
. ! vy
Jole ] AL L
- | Ho ./
T
T e Iy Qr{\\,'rz 1
i B

O

rapMoHuueckuM? Yemy paBHa yacToTa CJI0MkKHOIo
Kosiebanus?

5. Jlavo nanpaenenue cMeleHus yactuil. Kyna
JIBUIKETCS BOJIHA (BJICBO, BIIPABO)

6. Hanucare BonnoBoe ypaBHeHue. [ToscHUTL ero
CMBICTI

7. CMelieHHe 4acTHil cpelibl B TUIOckoi Oeryuie
3BYKOBOH BOJHE BBIPAKAETCH COOTHOLUEHHEM
E=E,rcos(t—kx). HalTH CKOpOCTbL CMeLIeHHs
YaCTHLL B 9TOH BOJIHE.

8. Kak oOpasyercs crosuas sojna? Onucarp eé
xapakrtepHble ocobennoctu. Hanucars ypasHeHue
cTOA4eH BOJIHBL.

9. Kak of6pazyrorca GueHusn?

10. YTo HazbiBaeTCs MEXAHUUCCKUM PE30HAHCOM,
pe30HaHCHOH 4acTOTOR?

Onruka
Bapuanm 2

1. CdopmysupoBaTh 3aKOHBI
MPEIOMIEHHS.
2. OnTvyeckas pazHOCTb X0/4d.

3. [Tosiock! paBHOIO HaKJIOHA.

OTpaKeHHs

4. Mn¢pakuns Dpaynrodepa.

5. Tloasipu3auuu npu OTPasKCHHH M
MpeSIOMIEHHH.

6. VYron Mexay TNaBHbIMA
nonspuzatopa W ananmsaropa  pasen 30
Onpenenwure M3MEHeHHe MHTEHCHBHOCTH
MpOLIE/IIIEro Yepe3 HUX CBETA, ClIW Yroil Mex1y
FIABHBIMH MIOCKOCTAMM GyeT cocTapsTh 45",

MJIOCKOCTAMH

8]
)




HpOME}KYTO‘-IHﬂH arrecragus 1mo HToraM oCBOCHHA JHCUHILIHHLI

BOITPOCBI K DK3AMEHY

I. Mexannka

I. Mexannueckoe JBHKEHHME Kak npocreiimas popma jiBikeHus Matepud. Cuctema oTcyera.
Pamnyc-BexTop.

2. MarepuasibHast Touka (vactuua). Tpaexropus. Pajuyc kpuBu3HBI Tpackropuu. Jlnneinas
CKOpOCTE U JIHHEIHOE ycKopeHue. [locTynarensHoe IBHKEHHE TBEPIOTO TEla.

3. TamrennuaipHOoe W HOpMaIbHOE YCKOpeHHs. CBA3b MEKIY JIHMHEHHBIMH H YIJIOBBIMH
KHHEMATHYCCKUMH BEIIMYHMHAMH.

4. Tlepnpiii 3akon HpioroHa ¥ NOHATHE HMHEPUHANLHON CHCTEMBI oTcdeTd. BTOpOoil 3aKoH
HbloToHA W IOHSITHE CHIIBL, MAcChl M UMITYJIbca. Y paBHeHHeE JIBMKeHus. Tperuii 3akon Helorona
H IIpeIenbl ero IPUMEHHMOCTH.

5. CucreMa MarepHalbHbIX Touek. Llentp uuepuuu (meutp macc). Teopema o ABMKEHHH
eHTPa HHEPLHH.

6. [Tousitue abcomoTtHo TBepaoro teina. Moment unepuuu tena. Teopema lllreiinepa.

7. MomeHT cuiibl. MOMEHT MMITyJibca. Y paBHEHHE MOMEHTOB. Y paBHEHHE BpalaTe/IbHOIO
JIBIIKEHHST TBEP/IOI'0 TeJld OTHOCUTENILHO HEIIO/IBUKHOMH OCH.

8. 3aKoH cOXpaHeHHs HMIIYJIbCA, 3aKOH COXPAHEHHS MOMEHTA MMITYJIbCA.

9. PaGoTa ¥ SHEprus B MEXaHUKe. DHEPrusi KWHETHYECKas ¥ OTEHIHAIbHAS.

10. Ionsitre cunororo nojis. CA3b MeKTy NOTEHIHATILHOM JHeprieit u cuiloil.

11. 3aKOH COXpaHEHHS MEXAaHHUYECKOH SHEPIHH.

I1. OcnoBbl MOJIEKYIAPHOIT GI3HKH H TEPMOJIHHAMHKH

1. llongtne wmpeanpHoro rasa. MoaekynspHo-KHHETHYECKOE TOJIKOBAaHME TEMIEPATyphI.
Maxpockonu4eckne rapamMmerpbl CHCTEMBI.

2 ﬂaBJ’[CHHC raza ¢ TOYKH 3pCHHA MOHCKyHHpHO—KI/IHCTH‘-ICCKOI:‘I TCOPHH. OcHoBHoe
ypaBHEHHE MOJICKYIAPHO-KHHETHUECKOH TCOPHH.

3. YpaBHeHHE cOCTOSIHMS HAcalIbHOTO rasa (ypasnenue Knaneiipona — Menzeneesa).

4. Ypasnenue Ban-nep-Baansca. M3oTepMb! peasibHbIX 1a3oB.

5. MetacrabuibsHoe cocrosHue. Kputuueckoe cocTosiHuE.

0. BHyTpeHHsIsl 9HEPrusl peajbHOro rasa.

7. Ddpexr xoynsa — Tomcona. CxxukeHue ra3oB U NOJIyUeHHE HU3KUX TEMIIEpaTyp.

8. SIsnenue nepenoca — quddysus.

9. SIpneHue nepeHoca — TEIIONPOBOJHOCTD.

10. SIBnenue nepeHoca — BA3KOCTh.

11. OcHoBHBIE TEpPMOJMHAMHUECKHE MOHSATHS: BHYTPEHHAs OSHeprus, pabota, Temiora.
VpagHeHHE MEPBOro Havaja TePMOJIMHAMHKH,

12. 3aBUCHMOCTb TEIUIOEMKOCTH WACAILHOIO Iasa OT BHAA mpolecca. Pabora, coBepinaemas
razoM Ipu H30IPOIEccax.

13. Annabatudeckuii mpoiiecc.

14. Obparumele 1 HeoOparumsle npouecckl. Kpyroso# nporecc (1uKi).

15. Iuxn Kapuo u ero KITJL juist uaeansnoro raza.

16. [TpuHMn AeficTBUS TEIJIOBOIO ABUTATE/s H X010 IUIBHON MAIIIHLI.

17. DuTponus. 3aKOH BO3pacTaHUs IHTPOIIHH.

18. Cratucrtuyeckuit Bec (TepMOJMHAMHYECKAs! BEPOATHOCTh). CTAaTUCTHYECKOE TOJIKOBAHHE
BTOPOr0 Hayasa TePMOIMHAMMKH.

HI. DaexkTpuYecTso H MArHETH3M

l.  3akon  Kynona.  Hanpskennocts — anexkrpocraruueckoro  nousis.  [lonstue
IIEKTPOCTATHUECKOr0 1mosist. [[pHHIMI Cynepro3uIny 2IeKTPHUECKUX TT0JICiH.

2. Tlorok nanpsxkeHHoctu. Teopema ['aycca Amst 3I€KTPOCTATHYECKOTO MOJISI B BAKYYME.

3. [pumenenne Teopemel ["aycea jumst pacyera noJe.
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4. Pabora  cunm  omekTpocTaTHuecKoro  mois.  [[MPKYIAIMS  HANPSUKEHHOCTH
3JIEKTPOCTATHYECKOTO OIS,

5. Horenuman. Pasnocts norenuuanos. CBsi3b MeXly INOTEHLHAIOM H HAIPSKCHHOCTHIO
3JIEKTPOCTATUYECKOIO OIS,

6. CoOO/IHbIC U CBA3aHHBIE 3apsi/ibl B BernecTse. THIIBI quastekrpukos. Monnas, snekrponnas
" OPUECHTALIMOHHAS [TOJISIPH3AIINH,

7. lonspusoBanHocTs. JlnaaekTpudeckas BOCHIPHAMYHBOCTE BEIECTBA M €€ 3aBUCHMOCTh OT
TEMIIEpPaTypEL.

8. Teopema ["aycca mist 51eKTPHUYECKOTO OIS B AMYICKTPHKE. DIEKTPUUECKOE CMEIIEHHE.
JlusnekTpudeckas  NPOHMIIAEMOCTH  CPeAbl.  HalpsskKeHHOCTL — ONEKTPHYECKOTOo  MMOJsl B
JHMDJICKTPUKE.

9. I'panuvHble YCIOBUS JUIA DIEKTPHYECKOrO IIOJS HA IpaHuile pasjena “IudJeKTpHK —
JIUAIIEKTPUK .

10. Pacnipenienenvie 3aps/10B B IPOBOMHUKE. DJIEKTPOCTATHIECKOE MOJIE BHYTPU U CHAPYKH
MPOBOJIHUKA. DIIEKTPOCTATHICCKAS 3alUTA.

11. DieKkTpoeMKOCTh yeIMHEHHOTO IIPOBOIHHKA, CHCTEMBI IPOBO/IHMKOB M KOH/ICHCATOPA.

12, DHeprus  3apsOKCHHBIX  YeJMHEHHOTNO MPOBOJHHKA, CHCTEMLI HPOBOJHHKOB M
KOHJIeHCATOpa. DHEPIust 3JIEKTPHIECKOro mosst. OGbeMHast IIOTHOCTH SHEPIUH IEKTPUUECCKOT0
I10JI81.

13. XapakrepucTuku 3IEKTPHYECKOI0 TOKA M YCIOBHS €r0 CyIIecTBOBaHHS. PasHocth
INOTCHIHAJIOB, JIEKTPOABHIKYIIAs CHIIA, HANIPSIKEHHE.

14, Knaccuveckas 2JIeKTPOHHAs TEOPHUS  DJICKTPONPOBOJMMOCTH MCTALIOB M ee
HEI0CTATOYHOCTh.

15. Beisost 3akonos Oma n Jlxkoyiist — JIeHna u3 271K TPOHHBIX 11PEICTABIICHHIA.

16. Maruntnas wnjtyknus. 3akon bno — Casapa. [Morstie MaruurHoro mosst. [Ipumimm
CYNEPIO3HIMH MArHUTHBIX I107€H. MarnuTHeI MOMEHT.

17. MarnuTHoe 1oJj1e npsMOJIHHEHHOTO U KPYTrOBOT'O TOKOB.

18. TlupKy/suus BEeKTOpa MAarHMTHOH MHIYKIMH. 3aKOH IMOJIHOrO Toka. MarHutHoe mole
JUIMHHOTO COJICHOMJIA U TOPOK/IA.

19. JIBurkenue 3apsuKEHHBIX YACTHIL B YJIEKTPHYECKHX H MATHHTHBIX TTOJISIX.

20. Dddexr Xomna. TlpuHuui jgelcTBs yeKopUTeIei 3apssKeHHbIX YaCTHIL.

21. IlonsiTne MarHUTHOTO MOMEHTA ATOMA.

22. Mukpo- u MakpoToku. MoJieKyJIsipHbIe TOKH. MarHuTHas BOCIIPHUMYHBOCTD BEIECTBA.

23. 3aKOH IOJHOrO TOKA JUIi MarHUTHOIO IOJIs B BeliecTne. HanpskeHHOCTh MArHHTHOrO
10J1st. MaruuTHas MPOHMIIAEMOCTE cpe/ibl. MHYKIHS MarHUTHOTO TIOJISI B BEIIECTRE.

24. I'paHryHbIE YCIIOBHS /U1 MATHUTHOTO HOJIS HA TPAHKIIE Pa3/Iena ABYX CPE/l.

25. Tunel marneruxos. Kpupas namaranuusanus. Touka Kropu. JlomeHsbL.

26. Onwit  ®@apazges. Marnutaeii  notok.  DJIC  uugykumu.  OCHOBHOM — 3akoH
sIeKTpoMarnuTHOH uuykiuu. [pasuno Jlenna.

27. CaMOMH/IyKIIHS ¥ B3aUMOMHIYKIUHS. MHIYKTHBHOCTh U B3aUMHAs MHJLYKTHBHOCTH. TOKH
pasMbIKaHUS M 3aMBIKAHUS.

28. DHeprus MmaruuTHOTO NoJist. OOBEMHAS IIOTHOCTH YHEPTHH MArHUTHOTO OIS,

IV. KoJrebanust u BostHbI

1. Crobonnbic U BeIHYX/IeHHBIE KoseOanus. ['apMoHHUYecKkue MexaHnuecKne Konehanus 1 ux
XapaKTepUCTHKH.

2. DHeprusi rapMOHMYECKMX MeXaHHueCKHX kosieGanuil. [lomsTHe 0 rapMOHHYECKOM M
aHrapMOHHYECKOM OCLUIUIATOPE.

3. Cliokenue 0/IMHAKOBO HAIIPABJICHHBIX FAPMOHMYECKUX KoleOanuii, Buenns.

4. CrnoxeHne B3aMMHO IEPIEHIHKYIISPHBIX TAPMOHHUCCKUX KoseGatmii. Ddurypel JlHccaky.

5. SBaryxaiomme Mexanuuecknme kosneGanms. Uacrora, kosddumment  saryxaxus,
Jlorapu(MHUCCKHH JIEKPEMEHT 3aTyXaHus MeXaHHIeCKHX KO/IeOaHmii.
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6. BoiHyxk/IeHHble MexaHudeckwe KoieOanus. AMIUIMTYZAa W (asa IpU BbIHYK/JICHHBIX
MEXaHUYECKUX KOJIeOaHusX.

7. Mexanuueckuii pesonanc. Pesomancublie kpuBble. CooTHowieHus Mexay (azamu
BLIHYIK/IAIOIIEH CHIIBI M CKOPOCTH IIPH MEXaHHYECKOM PE30HaHCE.

8. Mexanusm o00pa3zoBaHus MEXaHHYeCKHX BOJIH B ynpyroil cpezae. llponosnbnbie u
roriepevHbie BOJHBI. BonHOBOe ypaBHeHue M ero peuleHue. ['apMoHMuYecKHMe BOJNHLI M HX
XapaKTepUCTHKH.

9. Mazopasg CKOPOCTh W JIMCTIEpCHs BOJIH. BOIHOBOM naxkeT U Ipyliopas cKOpocTh.

10. IMousitre o korepertHocTH. MHTepdepernus o, CTosunue BOJIHEL.

11. KonebGarenpupiii KoHTYp. [‘apMoHHMYeckHe dJEKTPOMArHWTHbIE KoJeOaHud W HUX
XapaKTePUCTHKH.

12. 3aryxamomue siekTpoMarduTHele KosieGanus. Yactora, Kod>hQHIMEHT 3aTyXaHus,
jlorapu(pMUYCCKUI  IEKPEMEHT 3aTyXaHHs 2JIeKTPOMAarHMTHRIX KoneOanui. JloOporHOCTH
KoJiebaresbHOro KOHTypa.

13. BrIHYXKJIEHHBIC 2JICKTPOMAarduTHbIE KosieDaHus., AMIumMTysa W (pasa BBIHYKICHHBIX
SJIEKTPOMArHHTHBIX KosleOaHuit.

14. dapajeeBckas ¥ MaKCBE/UIOBCKAs TPAKTOBKH SIBJIECHUS DJICKTPOMAIHMUTHOW HHIYKITHH.
Tox cMmeLenus.

15. Cucrema ypasuenuit Makcsesia. J1eKTpoMarHuTHOE ToJe.

16. BoanoBoe ypaBHeHHE IUIsi DJIEKTPOMArHMTHOTO mosis M ero pemenue. CKOPOCTh
pacipocTpaneHHs IEKTPOMarHMTHBIX BOJIH B CpeJlax.

17. OcHOBHBIE CBOHCTBA JJCKTPOMATHHUTHBIX BOJH. DHEpPrus MW IOTOK JHEPIHH
HIEKTPOMarHuTHLIX BOJIH. Bexrop Iloiintunra. MMIynsc 21€KTpoMarHuTHOIO 11O,

V. Onruka

. DnexkrpomarnutHas upupoja csera. llpunnun Iroiirenca. 3akoHbl OTpaxcHHs H
npesnomnenus. AGCOMOTHBIN W OTHOCHTEIIBHEI MoKasaTenu npenomicHus. 1lonHoe BHyTpeHHee
orpakenne. CBETOBOIBI.

2. KorepeHTHOCTh ¥ MOHOXPOMATHYHOCTH CBETOBBIX BOJH. BpeMeHHAs KOI€pPEeHTHOCTD.
Bpewmst u jtHHa KOTepEHTHOCTH.

3. Ontuueckas jmmHa nytd. OnTHyeckas pasHocTh xozaa. Pacyer uHTepepeHIMOHHOM
KaPTHHBL OT JIBYX KOI'€PEHTHBLIX HCTOUHHUKOB.

4. Ilonocs! paBHOH TOJIMHBI M PABHOI'O HAKJIOHA.

5. llpocrpancTBeHHAas KOrepEHTHOCTh. Panyc KOrepeHTHOCTH.

6. [Mpuunun Noitrenca — @penens. Mero 3on @penens. [pamonuneiinoe pacipocTpaHeHne
cera. ludpaxius Gpenenst Ha KPyriaoM OTBEPCTHH H JIMCKE.

7. Nudpaxuust Gpaynrodepa ot 66CKOHEUHO JUTHHHOMN IPAMO¥ Lieu.

8. Nudpaxus dpayrrodepa Ha 0 HOMEPHOH JHPPAKIIMOHHON pelieTke.

9. llousitue o ronorpadu.

10. EcrecTBenHbId ¥ HOJISpU30BAHNLIH cBeT. [losgpusanus npy oTpaskeHuH U NPEIOMIICHHH.
3akon bprocrepa.

11. Ionstpusanus npu JiBoiHOM Jiydenpesnomneuu. OOBIKHOBEHHBIH M HEOOBIKHOBEHHbLIH
nyqu. Onrrdeckast och Kpucraiia. 1lonspusannonnsie npusMel. 3akon Mamoca.

12. HopmasbHas 1 aHOMaJIbHast Jiucrepeuu. MeToasl HaOIioIeHUs AUCICPCHN.

CAMOCTOSTEJIbBHAS PABOTA CTYAEHTOB
[TpumepHbie Tembl pedeparuBHbIX padoT
du3nka — HayKa [103HaHusg MHpa.
[TpoctpancTBo M Bpemst B GH3HKE.
AKTyallbHble HAHOTEXHOJIOTHYCCKIM 3a/1a4an.
CoBpeMeHHEIC TEXHOIOTHH aTOMHOM cOOpKH.

S
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5. MojiespoBanne  nporecca pacHpoCTPAHEHHS  YJAPHOH BOJNHLI  IIPH B3pLIBAX B
Pa3JIMYHBIX Cpeiax.

6. PeBomonus B sHEpreTHKe.

7. Tlopsnok u Gecropsiiok B MUPe GOJIBITHX MOJIEKYL.

8. DKCIepUMEHTAIbHbIC HCCIENOBaHNs  YICKTPOMACHUTHOIO T0JS 3eMiM B  00JacT
CBEPHU3KHX YacTOT.

9. IllapoBas MOJHUS U €€ HPHPO/IA.

10. MozienibHble HECIe10BAHUS YIIICPOIAHBIX HAHOCTPYKTY].

11. ®usuka moIynpoBOIHUKOBBIX IPHOOPOB.

12. DeKTpHYecTBO B )KUBLIX OPraHH3MAaXx.

13. Dnexrpudectro B atmochepe.

14. JlazepHo-HH/IYITHPOBAHHBIC TH/IPOIMHAMHIYCCKHE BOJIHDL,

15. @u3uyeckne METO b PETHCTPAIIHH 3eMIIETPACCHHI,

16. icTOUHMKH MOIIHOTO YIILTpasByKa.

17. ®u3nueckue MeTO/ b BO3ACHCTBHS HA BEIIICCTRO.

18. BOJIOKOHHO-OIITHYECKHE TMPOCKOIIBL.

19. llpumeHenue 3aK0HOB (DU3HKH B CO3/AHNM NPHHIMIHAIBHO HOBBIX METOJOB 00paboTku
BEIECTRA.

20. HoBpie yriaepojiHbie HAHOCTPYKTYPhL.

Crnmncok  Moxer OBITh 3HAuUMTENLHO paciuped. Temy pedepara  CTYAEHTDI
COIJACyIOT C [IPEIOIaBATCIICM.

7. YHEBHO-METO/IMYECKOE U NMHOOPMAILIMOHHOE
OBECIITEYEHUE JUCHUTIJIUHBI
a) OcHoBHas JuTeparypa.

1. Tpodumosa T.U. dusuka: yueOHMK [Uis BBICIIEr0 NPO(ECCHOHATEHOTO 06pa30Batus 1Mo
TexHuveckuM Hanpasyienusam / T. M. Tpopumosa .— Mocksa : Akagemus, 2012 — 316 ¢. : uiL..
Tab1. — (Beicmee npodeccnonansuoe obpazosane) (bakaraspuar) — Ilpemu. ykas.: ¢. 302-
310 .— ISBN 978-5-7695-7967-7.

2. Kysuenos A.A. ®usuka: Mexannka. Mosexynspaas  (pusmka, DJIEKTPUYECTBO H
MarHeTH3M. DJeKTpoMaruuTHele konebamms u Bosmmbl. OnTuka: yueGHoe mocobue /A.A.
Kysuenos; BramuMupekuit rocynapeTBeHHbINH yHUBEPCHTET HMEHH Anekcanapa I'puropnesuua
n Hukonas I'puropsesuua Croserosbix (Bal'V).— Wsu. 2-e, menp. u jom. 2013—160 c.: wi. -
bubmuorp.: ¢. 155-156. ISBN 978-5-9984-0337-8.

3. ®Ou3MKa MCTOAMYECKHE YKA3aHHS U HOJAIOTOBKH CTYJICHTOB K TECTHpoBaHmio / A, ®.
Pameun [ ap.]; Baagumupekuilt  rocymapersensbiii  yHHBepcuTer uMMeHH AJCKCAH/pa
I'puropsesnua u Hukonas I'puropsesuua Cronerossix (Bal'Y), Kadeapa obureii u IPHKIAHOH
pusuxn 2013 — 243 c. :— bubmuorp.: c. 242.

0) Monoauurensnas Jiureparypa (1o BeIOOPY U peKOMEH, 1aliusiM JICKTOpA).

1. Kype pusuxn: Yuebnoe nmocodue juts By3os / A. A. Jletnad, b. M. SIBopckuii. — 6-¢ usjt., *
crepeotnil. — M.+ Akanemus, 2007. — 719¢. : Tabn.. ni. — (Bricuiee o6pasopanne). — Ipesm.
ykas.: ¢. 693-713. — ISBN 978-5-7695-3801-8.

2. Jmurpuesa E.B. VYuebuoe mocobue 1o ¢uskke: mexammka /E.B.J[murpuesa,
B.C.Ilneumnenes; Bnagumupexuii rocyjpapersennsiii yuusepcuter (Bal'V) — Bramumup
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Biagumupekuit rocynapersennpii yrusepeurer (Biul'Y), 2009 — 143 c. : wi. Ttabn. —
bubnumorp.: ¢. 143. ISBN 978-5-9984-0005-6.

3. Tankun A.@. Jlekmmn 1o ¢usuke: B 4-x u. : [yuebnoe nocobue| / A, ®. lankun ;
Bragumupekuil  rocymapersennnii  yuusepeuter (Bal'V).— Brnagumup : Bunamumupekuii
rocynapcrseHnslid ynusepeurer (Bal'Vy). 2004-2007.

4. Casesse M.B. Kype ofuieii gpusuxn : yueGnoe nocobue s BTY30B: B 3 1. / 1. B.
Casenbes. — 7-e u3j., crepeorun. — CI16.: Jlaus, 2007 — (JIlyumue knaccuueckue y4eGHUKH)
(Knaccuueckas yuebmas mureparypa no ¢usuke) (YaeGuuku s By30B. CrenuaibHas
auteparypa). — ISBN 978-5-8114-0629-6.

5. Yepros A.I'. 3anaunuk no Qpusuke: Yuebuoe nocobue juis BTY30B / A. I'. Yepros, A. A.
Bopo6res. — 8- u3n., nepepab. u gon. — M. : ®usmarmr, 2007, — 640 ¢. - miL., Tabi. — [SBN 5-
94052-098-7.

B) MHTEPHET-PECYPCHI.
1) KT® (OKypran Texnnueckoit Gpusukn). DexTponnas BepcHst http://journals.ioffe.ru/jtt/.

Hcrnonp3oBanne pasHooOpasHbIX yueOHBIX MATepHaioB [OJYVUEHHBIX M3 CAiiTOB
MHTCPHCTA NocpecTBOM nporpamMmbl WinDjVie u apyrux nporpamm.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHUE
ANCHHUITIITUHBI

I, Jlekuuonnas mortouHas aymuropus «Bo, obopynoBaHnass ayju-, BHJICO-,
MYJIBTUMEAMHHBIMHI CPEICTBAMMU,

2. Mysell JIeKUHMOHHBIX JeMoHCTparmii ayn. «By, ¢ HabOPOM JEMOHCTPALIMOHHLIX
npubopoB.

3. HaOop cinaiioB u BuaeoGmibMoB.

4. ®Ousnveckuit  NPaKTUKYM ¢ HaOOPOM  YCTAHOBOK WU BCIOMOIATEIBLHOIO
obopyosanus: ayn.428-3, 429-3, 426-3, 425-3, 424-3, 422-3.

5. Ayawutopus Juist  1abopaTOpPHBIX  3AHATHH,  OCHAIICHHAS COBPEMEHHBLIMU
NCPCOHANLHBIMH KOMIBIOTEPAMH, 00BE/IMHEHHBIMU B JIOKAJIBHYIO BBIYMCIUTETLHYIO
CeTh M YKOMIUICKTOBAHHBIMH ~ HEOOXOJMMBIM ~ CHCTEMHBIM M HPHKJIA/HBIM
IpOrpaMMHBIM oOecrieuenueM— ay1.421-3.
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Pabouas nporpamma cocrasiena B cootBercTBuM ¢ Tpebosanusamu ®I'OC BO no
Hanpasjenuio 28.03.02 «Hanounxenepus»

Pabouyro nmporpammy cocrasuia joul. kad. Oulld - [Hmwurpuesa E.B.
=
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IIporpamma oobpena Ha 3aceganuu kadenps! «O0mas U npukiagHas Gu3nKa»

nporokon No £z ot #5 rr 201 rona

3aseayrolui kadeapoii Hopoxkos B.B.

Pabovas nporpamma paccMOTpeHa U 0j00peHa Ha 3acelaHud  y4eOHo-
METOJIMYECKOM KOMUCCUHN HanpaBiienusi «HaHnoumkenepus.

[potokon Ne /7 ot 7% iubsipi 201 éroma

5 ra
[Tpecenaresb KOMUCCHH //é“/gffé BB /ﬁ_7 o
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