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1. IIEJIM OCBOEHMS TUCIUATILIAHBI

Llensamu ocBoeHHs THCIUIUTHHEI PH3HKA SBISIOTCS:

- TONy4eHHe CTYJCHTaMH (yHIAMEHTATBHOTO O0pa30BaHHs, CIOCOOCTBYIONIErO
HaTbHEHINEMY Pa3BHTHIO JINIHOCTH.

— (hopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS H COBPEMEHHOTO (DH3HUECKOT0 MBIILIEHHS.

— H3YYCHHE OCHOBHBIX (DH3HYECKHX SBICHHI W Wael; oBlaneHue (yHIaMEHTAILHBIMH
[IOHATHSMH, IPHHIMIIAMH, 3aKOHAMH H TEOPHAMH COBPEMEHHOH (HM3MKH, a TAK)KE METOIAMH
(usnyeckoro WCCENOBaHHMS, YTO IIO3BOJMT OPHEHTHPOBATECS B MOTOKE HAYYHOH U
TEXHHYECKOH HH(OpMAIHH.

OcHoBHBIE 331241 Kypca (PU3HKH:

1. Vi3yuenne OCHOBHBIX (usuueckux sABNEHHI W HIEil; oBIazeHHe (YHIAMEHTATBHEIMH
TIOHATHAMH, NPHHIMIAMH, 3aKOHAMH H TEOPHSMH COBPEMEHHOH (DH3HKH, a TaKKe METOIaMH
(bH3HYECKOr0 HCCIIEI0BAHHS.

2. ®opMHpPOBaHHE HAYYHOTO MHPOBO33PEHHS M COBPEMEHHOTO (PM3HIECKOTO MBIIILICHHUSL.

3. Osnazenvie mpuemMaMH M METOIAMH PELIeHHs KOHKPETHBIX 3anay M3 PasiHuHBIX O6JIacTeid
(u3uKy, TOMOTaIOIMX B JaNbHENIIEM PEIIaTh MPAKTHYECKHE 3a/[a4H.

4. OsHakoMJIeHHE ¢ COBPEMEHHOH HaydHOH amnmapaTypoif, BBIPabOTKA HABBIKOB
MPOBEACHHS (U3MYECKOTO SKCIEPHMEHTAa U aBTOMATH3MPOBAHHON KOMITBIOTEpHON 0GpaGOTKH
PE3yNIbTaTOB H3MEPEHUH.

5. @OpMHpOBaHHE YMEHHS BBIICIHT KOHKPETHOE (U3MUECKOe COMepKAHUE B TIPHKIATHBIX
3amayax Oyayiuei crenuanbHOCTH.

2. MECTO JUCIUILJIMHBI B CTPYKTYPE OIIOII BO

®usuka OTHOCHTCA K 6a30BOM 4acTH mporpammbl Gakanaspuata. Kypc ¢usuku ssisercs
YacThi0 MOATOTOBKH CIICLMANIMCTA IO HanpapieHuio «KOHCTPYKTOPCKO-TEXHOJIOIHUECKOE
obecriedeHrHe MAaIIMHOCTPOUTEIBHBIX MPOM3BOJCTBY B By3e. JTO CBS3aHO C TEM, YTO
CICIHMATHCT JOJDKCH, NPHMEHSS 3aKOHbI IPHPOJBl Ha IIPAKTHKE, YMETh HCIIOJIb30BaTh,
0000mmaTs ¥ aHaM3UpPOBaTh HH(OPMALMIO, CTABHTD IE/IM U HAXOIUTH IyTH HX JOCTHKEHHS B
YCTIOBHAX (POPMHPOBAHHS W Pa3BHTHs MH(OPMANMOHHOrO obmectBa. JIs HTOro HEOGXOIHMO
BJQNETh KyJbTYPOH MBILUICHHS, CIHOCOOHOCTBIO K 00OOINEHHMIO, aHAIM3y, BOCHPHUSTHIO
HH(OpMAlMH, TOCTaHOBKE LENH M BBIOOpY IyTell ee MOCTHIKEHHMS. M3ydeHHe IUCIHTLIMHBI
(pu3vKa MO3BOTHT O3HAKOMHTBCS C COBPEMEHHON HAy4YHOI ammaparypoif, BEIpaGoTATh HABBIKH
IPOBE/CHHS (PU3MUECKOTO IKCIIEPHMEHTA H aBTOMATH3UPOBAHHON KOMIBIOTEPHOH 06paboTKH
Pe3yJIbTaTOB H3MEPEHHUH.

Jist yenensoro ocBoeHus Kypea o0meil Gu3uka Heo6XOIMMEL, B IIEPBYIO odepelb, 3HAHHS
¥ yMCHHS MX [IPUMEHATH 110 JUCIHUIUIMHAM: MaTeMaThKa, HHpopMaTHka. TpebGoBaHus K YPOBHIO
TOATOTOBKM JUIS OCBOEHHS [WMCHUIUIHHBL BJaJeHHe 3HAHHAMH, YMEHHSMH ¥ HABBIKAMH B
obmacti Kypca (U3MKM CcpeHeldl IIKOMBL, Kypca MareMaTHKM (mubdepeHmHanbHOE M
HHTErpalbHOE HCYHUCIICHHUS, BEKTOpHAs anredpa, BEeKTOPHEIH aHAIH3).

3. KOMIIETEHIIUH OBYYAIOIIEIOCsl, ®°OPMHUPYEMBIE B
PE3YJIbTATE OCBOEHUS TUCIUIIJINHEI.

IlocnenoBarensnoe u3ydeHue (GH3MKH BHIpaOaThIBAET —CIENM(UYECKHH METOX
MBIIUICHHS, (PU3UYECKYIO MHTYHIIMIO, KOTOPBIE OKA3bIBAIOTCS BECHMA IUIONOTBOPHBIMH H B
Apyrux  HaykaX. ChnenuanucTel, TOJNYYMBIIHE LIAPOKOE  (PH3UKO-MATEMaTHYECKOE
00pasoBaHKe, MOIYT CaMOCTOSTENBHO OCBAHBATH HOBBIE TEXHMYECKHE HAMpABIICHHS,



YCIEIHO paboTaTh B HHUX, JIE€TKO MEPEXOAUTE OT PEIICHUS OJHUX 33134 K PEIIeHHIO APYTHX,
HUCKaTh HECTAaHJapTHBIE M HETPaJUIMOHHBbIE IyTH, YTO OCOOEHHO BaXHO IS
npo(ecCHOHANbHOH MOOHILHOCTH CIHEIHANHCTOB B YCIOBHSX YCKOPEHHOIO pAa3sBHTHS
TEXHHKH, KOIZla aMOpTH3alMsl JOCTH)KEHHH KOHKPETHBIX Y3KOCIEIHANbHBIX 3HAHHIMA
IPOMCXOJUT YPE3BBIYAIHO OBICTPO.

Baxnas 1enb BbICIIEro 00pa3oBaHUs — MOJYYUTh HAYYHOE MPEACTABIEHHE O MPHPOJIE
M MeToJax ee mo3HaHus. OH3MKa Kak BeIyllas HayKa O IPUPOJE HIPaeT INIaBHYIO PONb B
JIOCTHXXEHUH 3TOH LIETIH.

ITo cBoeMy conep)KaHHIO M Hay4dHBIM METOJAaM HCCIIENOBaHUS (H3MKA SBIAETCS
MOTy4YMM CpPEeACTBOM 00pa30BaTE€IbHOrO M BOCIHTATENBHOTO BO3JEHCTBUS, IOMOras
Pa3BHTHIO YMCTBEHHBIX CIOCOOHOCTEH, ()OPMHPOBAHHIO HAYYHOIO MHPOBO33pEHHS,
BOCITUTaHHMIO BOJIM M XapaKTepa IIpU JOCTHIKEHHH TTOCTaBIEHHOM IIEIIH.

B pesynbrare ocBoeHHs QU3HKH 00y4arOIHMACS JOMKEH 1eMOHCTPHPOBATh CIIEAYIONIHE
pe3yabTaThl 00pa3oBaHHUs:

1) 3narTsh:

bynnamenTanbHble  (QU3MYECKHE MOHATHS, 3aKOHBI, M TEOPHM KIACCHYECKOH U
COBPEMEHHOHW (HM3MKH; YHCIEHHBIE IOPSAAKH BEIMYHMH, XapaKTepHble JUls pa3duHbIX
pasznenoB (pU3UKH;

OCHOBHBIE€ 3aKOHBI M IPHHIMIIBI, KOTOPBIM IOAYMHSETCS IOBEAEHHE pasHOOOpasHBIX
(usuyeckux MozerneH, a TaKkxke, BEITEKAKOIIME U3 3THX 3aKOHOB CIEICTBHS M BO3MOXHOCTB
HX IPUMEHEHUS Ha IPaKTHKE;

TEOPETHYECKHE METOJBI IOCTPOEHHs pEIIeHHs Ppa3HOOOpa3HbIX 3a1ad Mo (H3MKe |
METO/IbI ¥ IIPUHLIMIIBI IOCTAHOBKHU JKCIIEPHMEHTOB B (PHU3HKE;

OCHOBHBIE METO/IbI KOMITBIOTEPHO# (PHU3MKH;

OCHOBHBIE IIPUHIUIIBI CBSI3U QU3UKH C IPYTHMH HAyKaMu;

HCTOPHUIO Pa3BUTHUS (PUBHKH;

BKJIQJl OT€YECTBEHHBIX U 3apyOeXHBIX YUSHBIX B pa3BUTHE (DUIUKH.

2) YmeTh:

TOHATE IIOCTABJIEHHYIO 3aJauy; OPHEHTHPOBATHCS B KJIACCHYECKHX H COBPEMEHHBIX
IIOCTaHOBKAxX (PyHAaMEHTATbHBIX U MPUKIaTHBIX (U3MYECKHUX 3a/1a9aX;

IPOBOAUTH (PU3NUECKUH aHANH3 IPAKTHYECKUX 3a/1a4;

pUOOpeTaTh HOBBIE HAYYHBIE U MPAKTUYECKUE 3HAHHSI, ONUPAsACH HA METOBI (DH3UKHK;

IPOBOIUTE BKCIIEPUMEHTHl M 00paboTKy JaHHBIX C HCIOJB30BAHHEM COBPEMEHHBIX
MH(POPMALMOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH, JelaTh NPaBUIbHBIE BBIBOIABI H3
COIOCTABIIEHHUS PE3YIBTATOB TEOPHH H SKCIIEPUMEHTA;

IIHPOKO HCIONB30BaTh HAYYHYIO, CIPABOYHYIO JHMTEPATypy, HHTEpPHET-HHGOpPMAIIHIO B
PasIMYHBIX BUOAX AEATEILHOCTH;

NPUMEHSTh HAYKOEMKHE TEXHOJOTMH M I1aKeThl IPOrpaMM ISl PELIeHHs TPHKIATHBIX
3a/1a4 B 001aCTH (DU3HMKH U B APYTUX 00JacTSIX MPoheCCHOHANBHOMN JeITeTbHOCTH.

3) Baapers:

TEOPETHYECKHMH METOJaMH Kypca ob1eit pusuku;

MaTeMaTH4YeCKHM aliapaToM COOTBETCTBYIOLIMM TEOPETHUYECKHM METOaM Kypca obieit
(bu3uku;

METOJaMH aHalli3a M PEIeHHUs 3a/1a4 10 (PHU3HKe;



anIapaToM MHTErpaJbHOrO MCUHCICHHS MUl PEIleHHs Pa3IMYHbIX 3a1a4, BOSHHKAIOIINX
B Qu3HKe, TEXHHKE, DKOHOMHKE;

METOZaMH HCIOJb30BaHHs KOMIBIOTEPa, HHTEPHET-TEXHOIOTHIA MIPU pEIIeHHuH 3a1ad 110
¢busmuxe;

HAaBBIKAMH PabOTHI B COBPEMEHHOM (hHU3HUECKO 1a60PaTOPHH, METOLUKON TOCTAHOBKH H
NIPOBENCHNS (PU3HYECKOTO IKCIIEPHMEHTA, HABBIKAMH T'PAMOTHOM 00paboTKH pe3yibTaToB
OIIBITA ¥ COIIOCTABJICHHS HX C TEOPETHUECKUMH JAHHBIMU;

HaBBIKAMH  CaMOCTOSATENBHOW pabOTH; HaBBIKAMH OCBOCGHHS OOJBIIOrO 00BEMA
MH(OPMALMH ¥ PENIeHHs CIOKHBIX ¥ HeCTAHIAaPTHEIX 3a/1a4.

1) 3HaTe OCHOBHEIE ITOJIOKEHHUS, 3aKOHEI ¥ TIOHATUS ¢usuknu (OITK-1);

2) YMeThb IpeCTaBIATh aleKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHHH HAyYHYIO KapTHHY
mupa (OIK-1);

3) Bragerh CIOCOGHOCTBIO BBISBIATE €CTECTBEHHOHAYYHYIO CYLIHOCTH IIPOOJIeM H
TIPUBJICKATh UL MX PEIICHUS QU3nuKo-MareMaTnyeckuit anmnapar (OITK-1).

4. CTPYKTYPA U COAEP)KAHUE JUCIHUILIAHBI (MOIY JISD)

O61mast Tpy10EMKOCTh NUCIUILINHEL COCTABIIACT S5 3aUETHBIE €IUHUIEI (180 yacos).
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TemaTnuyeckuii nyIaH THCHHIIHHBI
I. Mexannka

1. Beenenue. Ilpenmer ¢usuku. Mertomsl (U3HYECKOTO MCCAEJOBAHMSA: OINBIT, THIIOTE3a,
9KCIIEPUMEHT, TeopHs. BakHeHiuwe stanbl uctopuu ¢usuku. Pone (QU3HKM B PasBUTHH TEXHMKH U
BJIMSIHME TEXHMKH Ha pa3BUTHe Qu3uku. Ponb (u3Mku B cTaHOBNeHHH WHXeHepa. CBs3b (H3MKH ¢
IOPYrHMH HayKaMH. Y CrieXu COBPEMEHHOH (H3HKH.

2. KuHeMaTHKa IOCTYNaTeNbHOrO JIBHXKEHHs. KuHemaTMka Kak pasgen MeXaHHKH.
Mexannueckoe JBHMKEHHE KaK npocTeiias GopMa OBHKeHHS MaTepul. MaTepualibHas Touka (4acTuua).
Cucrema orcyera. MHepumaneHele cucTeMsl oTcyera. Paauyc-BekTop. [IpHHLMI OTHOCHMTENBHOCTH
lanunes. Tpaexkropus. Panuyc kpuBM3HBI TpaekTopuH. JIMHeNHas CKOPOCTb M JIMHEWHOE YCKOpEHME.
TanrenumanbHoe W HOpManbHOE ycKOpeHHs. CBs3b MeXIy JTMHEHHBIMH H YTJIOBBIMH KHHEMATHYECKUMH
BesMurHaMu. [ToctynarenbHoe IBHXKEHHE TBEPOTO Tea.

3. JluHaMHKa NOCTYNATENIFHOTO MBHKEHHS. JIMHAMHMKA KaK pa3/e/l MeXaHUKH. [leperiii 3aK0H
HeroToHa ¥ MOHATHE HHEpPLMATIBbHON CHCTEMBI OTcyeTa. BTopoii 3akoH HbI0TOHA H MOHATHE CHITBI, MACCh
U UMIysibca. YpasHeHue aBikeHus. Tperuii 3akon HeloTona u npenesnsl ero npumenumoctd. Cucrema
MaTepHanbHbIX ToveK. LleHTp nHepuuu (uenTp mMacc). TeopeMa o IBHKEHHH LIEHTPA MHEPLMH.

4. BpamarenpHoe JBM)KGHHE TBepIOro Tena. [lonsTie abcomoTHOro TBepnoro Tena. MoMeHT
cunel. Moment umnynabca. Moment unepuun. Teopema IllteiiHepa. YpasHeHHe MOMeHTOB (CBA3b
MOMEHTa MMIIyJIbCa C MOMEHTOM CHJbI). YpaBHEHME BpalLaTeNbHOrO [BWXKEHHS TBEpAOro Teja
OTHOCHTENIbHO HEMOJABMKHOM ocH. KuHeTuueckas SHeprus BpallaloOLIErocs TBEPAOro Tea.
I'mpockonmuueckuit a3 dexr. CBoOOAHBIE OCH.

6. 3aKOHBI COXPAHEHHs. 3HayeHHe M COJiep)KAaHHE 3aKOHOB COXPAHEHMS B MeXaHWKe. 3aKOH
COXpaHeHHS MMIy/bCa. PeakTHBHOE [BM)KEHHE. 3aKOH COXpPaHEHMA MOMEHTa HMIyjbca. Pabora,
9HEeprus, MOIIHOCTb. CBA3b MEXJy TNOTEHUMANBHONH SHeprued u cuiiod. [lonaTwe cumoBoro mons.
KoHcepBaTHBHBIE M  HEKOHCEPBATHBHBIE CHIbl. 3aKOH COXPAHEHHs SHEPrMH B  MEXaHHKe.
KoncepsaTuBHaﬂ H JUCCHIMNATHBHAA CUCTEMBI.

II . OcHOBBI MOJIEKYJISIDHO#H (PH3HKH H TePMOAHHAMHKH

6. MoneKynipHO-KMHETHYECKas TEOPUS WJICATbHOrO ra3a. OCHOBHBIE TOJIOKEHHs
MOJICKY/IIPHO-KHHETHYECKOH  Teopuu  BewlecTBa. MMKPO- M MAaKpPOCOCTOSIHHS  CHCTEMBI.
Maxkpockonuueckue napamerpbl. [Tonsrue uaeansHoro rasa. Moseky/spHO-KMHETHYECKOE TONKOBAHHE
Temrepatypsl. Yucno crenenel cBoGonbl MoseKysibl. BHyTpeHHssi SHeprus WaeaabHOro rasa. 3aKoH
paBHOpAcNpe/iesIeH|st SHEPTHHU 110 CTeneHAM cBoOozbl. J[aBleHHe rasa ¢ TOYKH 3pPEHHs] MOJEKY/IAPHO-
KHHeTHYeCKOH Teopuu. OCHOBHOE ypaBHEHHE MOJEKYISAPHO — KHHETHYECKOH TeopuH. YpaBHEHHe
COCTOSIHHS HaeanbHOro rasa (ypasHeHue Knaneiipona — Menjeneesa).

7. PeanbHble rasbl. CHIbI MEKMOJEKYJIIPHOrO B3aMMOZEHCTBHS B rasax. YpaBHenne Ban-mep-
Baanbca. HMsorepmbl peambHoro rasa. MeracrabunbHele cocTosHMA. KpHTHYecKOe COCTOSHHE.
BuyTpennss sHeprus peanbHoro rasa. dddekr hioysis — Tomcona. CiKiKEHHE ra3oB U MOTY4YEHHe HU3KHX
TEMIeparyp.

8. DiemenThl (Gu3MYeckoil KHHeTHKH. [ToHsTtue o dusmueckodi kuHerHke. HepaBHOBeCHbIe
cucrembl. Bpems penmakcaumm. Slenenus neperoca. Judpdysus. Kosdbduument muddysun.
Tennonposoatocts. Koadduument remmonporoaxoctr. Bsskocts (BHyTpennee Tpenue). Koadduuuent
BA3KOCTH. JIMHAMHMYecKas U KHHEMaTHYECKas BI3KOCTb.

9. Ilepsoe Hayano TepMOJMHAMHKH. CTAaTMCTHUECKHH H TEPMOJWHAMHYECKHH METO.bI.
TepmonuHamuueckas cuctema. TepmoauHamuueckuii mpouecc. OCHOBHbIE TEPMOJMHAMHUECKHE
MOHATHA: BHYTPEHHAA OSHeprus, paborta, TemyoTa. YpaBHEHHE NEPBOrO Hayalda TEPMOJMHAMMKH.
TemnoémkocTh. 3aBUCHMMOCTL TEMIOEMKOCTH HIEAILHOTO raza OT BMAa mpouecca. Dopmyia Maiiepa.
Pabora, cosepiuaemas rasom mpu msonpoueccax. Axuabatvdeckuii nporecc. TennoéMKoCTs TBEPABIX
TeJ.

10. Bropoe Hayano TepMOIHHAMHKH. PaBHOBECHbIE M HEPAaBHOBECHBIE COCTOSHHS CHCTEMBL.
O6patumble u HeoOpatumbie mpotiecchl. Kpyrosoit npouece (tmkin). ®opMyaHpOBKH BTOpPOr0 Haudana




Tepmoaunamuki. Llukn Kapro u ero KITJ{ ais uneansHoro rasa. TeruioBble JBUraTelld M XOJOMMIbHBIE
MamnHbl.  Makcumanbheiii  KITJ[  TennoBoro  geuratens. Durponus. CTaTHCTHYECKHH — Bec
(TepMoMHaMHUYECKas BEPOATHOCTB). 3aKOH BO3PACTaHHA OJHTPOMMH. CTATHCTHYECKOE TONKOBAHHE
BTOPOro Hayajla TepMOJHHAMHKH.

III. DnexTpHYeCcTBO U MATHETH3M

11. DnemenTBI Teopuy moNs. CKanspHble U BEKTOPHBIE MO B u3mKe. [ paauent CKaJISIPHOTO
nmons. JluBepreHuus BekTOpHOro mons. Potop Bekrophoro mons. Omepatop I'amunsroHa (oneparop
«Habnay). Oneparop Jlannaca («ianiacuan»). HekoTopble HHTErpabHbIe TEOPEMbI.

12. HanpsyK€HHOCTR 3MEKTPOCTATHYECKOTO TOJ B BAKYYME. DieKTpHuecKwit 3apsi.
CoxpaHeHHe W MHBAPMAHTHOCTh 3apsia. JIMCKpeTHOCTh 3apsima. 3akon Kymowa. IlomsTue
SJIEKTPOCTATHYECKOTO Mo, CHIOBBIE JMHUH (TMHMH HAMNpAKEHHOCTH). [IPMHLMN CyMepro3HiyH
NeKTpocTaTHyeckux  nomei.  Ilotok  Bektopa  HampskenHocTH.  Teopema  Taycca s
SJIEKTPOCTATHYECKOrO MO/ B BaKyyme M e€ cBs3b ¢ 3akoHoMm Kynona. {uddepenumanshas dopma
Teopemsbl ['aycca. [pumenenue Teopems ['aycca i pacuera nonei.

13. TloTeHnman >IEKTPOCTATHYECKOTO IO B Bakyyme. PaGota cu 3NIEKTPOCTATHYECKOTO
nosnst. L{upKyIsims HaNpssKEHHOCTH 3JIEKTPOCTaTHYECKOro moJist. [loTeHuManbHOCTS (KOHCEpBaTHBHOCTS)
snektpoctathueckoro mnojs. Ilorenuman. Pasnocte noteHumanos. Ces3b MeXIy NOTEHLMAIOM H
HANPHKEHHOCTBIO  ANIEKTPOCTATHYECKOTO MOMA. OJIEKTPHYECKHH AMMONb. DNEKTPHYECKHH MOMEHT
AuMons (AMNonbHeIH MOMeHT). IToTeHLHaN W HAIPSYKEHHOCTB MONIS AUMONS. MOMEHT cH, JeHcTBYOLMH
Ha IUTIOJTb BO BHELIHEM 3JIEKTPHYECKOM Mojie. DHEPrus JUIOs B SJIEKTPHYECKOM T10JIE.

14. DnekTpudyeckoe mone B nuoNeKTpUKaX. CBOGONHbIC M CBA3aHHBIE 3aps/bl B BELIECTBE.
Croponnue 3apsasl. TlonspHeie 1 HemonspHble Monekynbl. THibl audnekTprkos. Monuas, 3JIEKTPOHHAs
W OpHeHTaUMOHHas nonspusauuu. [lonspusyemocts  monekyisl. [lonspuzoBaHHOCTL — (BeKTOp
nonspusauyu). OAHOPOAHAs M HEOJHOPOAHAs monspusalMd. CBA3b  MONAPU3OBAHHOCTH ¢
MOBEPXHOCTHOH  IUIOTHOCTBIO  MONSPH3ALMOHHOTO 3apsia. JIMIJIEKTPHUYECKas —BOCIPHHMYHBOCTE
BELIECTBA M e 3aBHCHMOCTb OT Temnepatypbl. Teopema ['aycca s 2/eKTPHYECKOro rons B
AM3NIEKTpUKe. DNEKTPHYECKOE CMeLeHHe (JNeKTPHYIECKas HHYKLUMS) B AMaNeKTpHKe. JlsneKTpuyueckas
NMPOHMLIAEMOCTb  Cpe/ibl. BhIMHMCICHHE HANPHKEHHOCTH O/EKTPUYECKOrO MOMS B JAMAIEKTPHKE.
['paHu4HbIEe yCIOBHA 115 3MEKTPHYECKOrO MOJsA Ha TpaHMLe pasiena “IHINIEKTPUK — JHANEKTPHK .
CerHeTosMeKTpHKH.

15. Dnextpudyeckoe Iolie NPOBOJAHMKOB. Pacrpenesnenue 3apAfoB B  MPOBOJHHKE.
ONeKTpOCTaTHYECKOE MOJe BHYTPH M CHAPYXKH TMpOBOJHHKA. | paHMdHble YC/IOBMA Ha rpaHuiie
“NpoBOAHMK-BaKyyM”. DIeKTpHYECKHE CBOHCTBA MPOBOAALLEH 0GONOUKH. DJIeKTpoCTaTHYECKAs 3allMTa.
['panuynble  ycnoBMs Ha rpaHdue  “IPOBOJHMK-IMINIEKTPHK. ONEeKTPOEMKOCTb  YEAHHEHHOTO
NPOBOAHKKA, CHUCTEMbI NPOBOJHWUKOB M KOHAEHCATOpa. DJIEKTPHYECKAs DHEPrHs CHCTEMBI TOYEYHBIX
3apsnoB. OHEprus 3apsykeHHOro NPOBOHMKA, CHCTEMBI MPOBOJHHKOB M KOHJEHCATOPA. Oneprus
3MIEKTPOCTATHYECKOrO 1o, O6BEMHAS MIIOTHOCTD YHEPIHH SAEKTPOCTATHYECKOTO TOJIA.

16. [TOCTOAHHEIH 3EKTPUYECKHN TOK. XapaKTePHCTHKH 3JIEKTPUYECKOro TOKA: MIIOTHOCTS TOKa,
CHIla TOKA. YCIIOBHE CYLIECTBOBAHHSA 3JIEKTPHYECKOro Toka. CTOPOHHHE CHIlbl. PasHocTh MOTEHLIHAJIOB,
HanmpsokeHue,  onekTpoaBwkywas — cuna  (OJIC).  Knaccuueckas — snekTpoHHas — Teopus
/IEKTPONPOBOAMMOCTH MeTa/lIoB. 3akoHbl OMa u Jlxoyna-Jlenua B nuddepenumnansHoii popme. 3akoHb
Oma u Jioyns-Jlenna B unTerpanbHoii hopme. 3akon Oma s HEOJHOPOJHOrO yyacTKa uemnu. [1pasuia
Kupxroga. HenoctatounocTs kiiaccHueckoil 31eKTpoHHO TEOPHH 3/IeKTPOPOBOIUMOCTH.

17. MaruuTHO€ 1ONTE B Bakyyme. 3akon Ammepa. MaruuTHas MHAyKUMs. 3akon Buo — Cagapa—
Jlannaca. ITousitue marHuTHOro mosst. [IPMHLMI CYNeprIO3HIMM MATHUTHBEIX Tojieif. MarHHTHOe mole
NpAMOJIHHEHHOTO H KpYroBoro TokoB. Cuna Amnepa. MarHuTHbIi MOMEHT. BHTOK ¢ TOKOM B MArHHTHOM
nosie. MOMEHT cHJl, IeHCTBYIOIIMI HAa PaMKy C TOKOM BO BHELIHEM MArHMTHOM OJIE. [upkynsips
BEKTOpa MarHuTHOH HHOYKLIHH. 3aKoH MONHOro TOKa (Teopema O LHHPKYJIALUHWHW WHAYKLUHH MarHUTHOrQ
l'lOJ'lﬂ) B BaKyyMe. HPHMEHEHHG 3aKOHa IOJIHOTO TOKa ans pacyera MarHUTHBIX nojei. MaruuTHoe nosne



JUTMHHOTO COJIEHOMJA M Topouzaa. MarnutHoe B3auMozeiicTBHe TOKOB. BuxpeBoe mone ABWXKyIerocs
3apsja.

18. [IBrikeHHe 3apsHKEHHON YaCTHIIBI B 3EKTPHIECKOM M MArHHTHOM Hoyisix. Cuna JlopeHua.
JIBwKkeHue 3apsHKEHHON 4YacTHIIBI B 3MEKTPHYECKOM W MarHMTHOM nonsx. Odipexr Xonna. Yckopurenw
3apsDKEHHBIX YaCTHILL.

19. MarauTHOE n10J1€ B BemecTse. [ToHsTHe MArHUTHOrO MOMEHTa aroMa. MUKpO- H MaKpPOTOKH.
Monekynsapubie Tokd. HamarHuueHHOCTh (BEKTOp HaMarHWYHBaHMs). MarHMTHas BOCTIPHHMYHBOCTH
BEIIECTBA M €€ 3aBHCMMOCTh OT TeMIepaTypbl. 3aKOH I[IOJIHOrO TOKa (TeopeMa O LMPKYJISALMH
HanNpsHKEHHOCTH MAarHMTHOrO MnoJjs) B BellecTBe. Hanpsyk€HHOCTP MarHUTHOTO TOJNS B BELIECTBE.
MarunuTHas npoHunaeMocTs cpeabl. MHayKkuus MarHuTHOro noss B BeiiecTse. [ paHUYHBIE YCIOBHS IS
MarHMTHOTrO TOJs Ha rpaHuLle paszaena ABYX cpen. Tunel marnetukoB. Touka Kropu. Jomensl. Kpupas
HAMATHUYHBAHHS.

20. DnexrpomarHuTHas HHAYKIWMS. Onbir ®apanes. Maruutsbiéi norok. DJC uMHAYKUMH.
OCHOBHOM 3aKOH JJIEKTPOMAarHUTHOH MHAYKUMH (3akoH apanes). BbIBOI OCHOBHOrO 3aKoHa
3JICKTPOMAarHUTHOW HMHIYKLMH M3 3aKOHa coxpaHeHust SHepruu. Ilpasuno JleHua (3akoH JleHua).
SBnenne camouMHAYKUMH. MHaykTHBHOCTE. MHIYKTHBHOCTE JUTMHHOTO cojieHoMaa. TOKH 3aMbIKaHMs H
pasMblkaHus Lend. fIBneHHe B3aMMHOM WHAYKUMH. B3aMMHas WHIYKTHBHOCTb. DHEPrus MAarHHTHOIO
nonsi. O6BEMHASA MIIOTHOCTE 3HEPTHH MAarHHUTHOTO MOJIS.

IV. Konebanus u BOJHBI

21. Mexanuuyeckue koneGanus. CrobGopHble (COGCTBEHHBIE) W BBIHYKICHHBIE KOeGaHus.
JupdepenunanbHoe ypaBHeHHe TIapMOHHMYECKHMX KoleOaHWH M ero pelneHHe. XapakTepHCTUKH
rapMOHHYECKHX  KonebGaHuH. DHeprus rapMOHWYeckux KosebGauuit. CliOKeHHE  OJMHAKOBO
HarmpaB/IeHHbIX (CKaJSPHBIX) rapMOHMYECKUX KonebaHuii. MeTon BeKTOpHOM auarpamMbl. bueHws.
CroskeHue B3aMMHO MNEpreHAUKYJIAPHBIX (BEKTOPHBIX) rapMOHHYecKHX koneGanuii. @urypsl Jluccaxy.
HMuddepermanbHoe ypaBHEHHE 3aTyXaroWKX KoneOaHWi M ero pelueHue. AnepHoaHYecKHi IpoLece.
Yacrora M koadduuMenT 3aryxanus. JlorapudmMuueckuii JeKpeMeHT 3aTyXaHHs M JOGPOTHOCTE
konebarenpHoM cucteMsl. JluddepeHimansHoe ypaBHeHHE BbIHY)KIEHHBIX KOJeGaHUH U €ro peLieHue.
Amnnutyna M (asa npH BBIHYKAEHHbIX MeXaHH4YecKHX kosieOaHusx. MexaHWYeCKHil pe30HaHC.
Pe3oHaHCHBIE KPUBBIE.

22. MexaHuYecKHe BONHBL. Mexanusm 06pa3oBaHMs MEXaHHYECKHX BOJH B YNPYroH cpee.
IpononbHEIe U nonepeyHbie BoHBL. BonHOBOe ypaBHeHHe U ero pelueHue. [apMOHHYECKHE BOJTHBI H MX
XapakTepUCTHKH. TIpHHLMIT CYneprno3uLMK BOIH M TPaHHLA ero NpUMeHHMOCTH. Da3oBas CKOPOCTh H
aucnepcust BonH. [lonsatue o korepentHoctH. MnTepdepenims BonH. Crosure BonHbl. Dbdekr Hornepa
JUISl 3BYKOBBIX BOJIH. YJIbTpa- U HH(Pa3ByKH.

23. DneKkTpoMarHUTHbBIe KosieGaHus. JluddepenumansHoe ypasHeHue kosnebanuii B
KonebaTe/lbHOM  KOHType M ero pemieHue. J[[uddepeHuuanbHoe ypaBHEHHE — 3aTyXarolMX
JNIEKTPOMArHMTHBIX ~ KoneGaHuid M ero pewenuwe. Yactota M KOIpDHUHEHT 3aTyxXaHus
3/IEKTPOMAarHUTHOro Kojebauus. Jlorapudmuueckuii IeKpeMEHT 3aTyXaHHs M JOGPOTHOCTh KOHTYpA.
HubdepeHumanbHoe ypaBHEHHE BBIHYXKIEHHBIX JJIEKTPOMArHUTHBIX KoneDaHuii M ero pelueHwe.
AMmuintyaa u (asza npu BBIHY)KIEHHBIX 3JIEKTPOMArHUTHBIX Konebanuax. PesoHaHc B koneGaTenbHOM
KOHTYype. Pe3oHaHCHBIE KpHBBIE /ISl HANPsHKEHUs H CHiTbl ToKa. [lepemMeHHbIi TOK.

24 DIeKTpOMarHWTHEIE BOJHBIL (DapajieeBCkas M MAaKCBEJUIOBCKAS TPAKTOBKM SBIICHHS
3JIEKTPOMArHUTHOM MHAYKUMH. Tok cmewenus. OnexkTpomarHutHoe mnosie. CHCTeMa ypaBHEHHH
Makceenna. BonHOBOe ypaBHeHME [UIs 3JIEKTPOMAarHWTHOrO mois W ero pewenue. CKOpOCTh
pacnpocTpaHeHHs 3JIEKTPOMAarHHTHBIX BOJH B cpefaX. OCHOBHbIE CBOMCTBA 3/IEKTPOMArHHTHBIX BOJIH.
Bekrop Ilo¥nTunra. UmmnyJbc snexrpomarHutHoro nos. Llkana seKTpoMarHUTHBIX BOJH.

V. Ontuka

25. PacripocTpaHeHHe cBeTa 4Yepe3 IPaHHUIly IBYX CPEl. DNeKTpOMarHMTHas MPHPOZA CBETA.
[Tpunuun [Moiirenca. 3akoHbI OTPaXKeHUs U MpesIOMIEHHA. AGCOMIOTHBIN M OTHOCHTEJIBHBIN MOKa3aTe/lH
npesnomiieHus. [lonHoe BHyTpeHHee oTpaskeHue. CBeToBoabl. ['eoMeTpHueckas ONTHKA KaK MpeesibHbIH
Ciydai BOJIHOBOHM onTHKH. OnTHYeCKHe HHCTPYMEHTBI.
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26. UuTepbepenuns cpera. MoHOXpOMATHYECKHE H HEMOHOXPOMATHUECKHEe BOMHBL. IIpHHLMM
CyNepro3uLHH U HHTEHCHBHOCTH NPH CJIOXKEHHH CBETOBBIX BOJH. OnTHueckas anuHa myTd. OnTHyeckas
pasHOCTh xoza. Pacuyer MHTEp(EepeHLMOHHONH KapTHHBI OT ABYX KOIE€PEHTHBIX MCTOYHHKOB. [10/10CHI
PaBHOH TONIUMHBI M PaBHOTO HakiIoHa. MHoromydesas uHTepdepenimsa. CrocoGbl MoJTy4eHHs
KOrepeHTHBIX jTydel. MHTepdepomeTpsl.

27. Nudpakuns ceeta. Tpuniun Colirerica — ®penens. Meton 30u Openens. Ipsmonuseiinoe
pacnpocrpanenue csera. Judpakuus ®Openens. dudpakums DpeHens OT Kpyraoro OTBEPCTHS |
kpyrnoro aucka. Jludpakumus ®paynrodepa or GeckoHeuHo AiuHHOMN npsamoii menn. Judpakuus ot
OiHOMepHO# nudpakuonHo# penterku. [lousTre o ronorpadum.

28. llonspusanys cBera. EcrectBeHHblii M moisipH3oBaHHbI cBeT. CTeneHsb TOJISIPH3ALIHH.
[Tonspusanys cBeTa Mpu MpenoMneHuH U oTpakeHuu. 3akoH Bpiocrepa. Ilonsapusaums npu ABoHHOM
myuenpenomienuy. Tlonsponasl n nonspuszaumonnsie npusmel. IonspusaTopsl M aHATM3aTOPHI. 3aKOH
Manmoca. MckyccTBeHHas onTideckas aHu30Tponus. OnTuyeckas akKTHBHOCTD BELLECTBA.

29. [ucnepcus ceeta. HopmanbHas u aHOMaibHas AuCHepcHH. MeTombl HabromeHus
nucrepcud. [IpusmMaruyeckuit u nudpakunonsmbii cnexTpel. [lornomenne ceerta. 3akon Byrepa.

5. OBPA3OBATEJIBHBIE TEXHOJIOT UA

1. Jlexunonnas cucreMa oOyuyeHus (TpaJUIMOHHBIE JEKIMOHHBIE U nabopaTopHbIe
3aHATHS) C HCIONB30BAHHEM IIPEJMETOB My3€sl JEKIMOHHBIX IEMOHCTpAIMii H
YCTPOMCTB (PU3HYECKOT0 MPaKTHKyMa.

2. IlpuMeHeHHe MyIBTUMEMA TEXHOIOTHIA: IPOBEICHHE JIEKIIMOHHBIX U TPaKTHYECKUX
3aHATHH C HCIOIBE30BAHMEM KOMITBIOTEPHBIX MPE3CHTAlMi, JEMOHCTPAIMOHHBIX
BHIEOPOJHMKOB C OMOIIBIO KOMIIBIOTEPHOTO IpoekTopa, DBM u Teneskpana.

3. HHpOpMauMOHHO-KOMMYHHKAIIHOHHbIE TEXHOJIOTHH JUTi MOHUTOPHMHIA, KOHTPOIS |
OLEHKH TEKyIled y4eOHOM NeATeBHOCTH CTyIeHTOB (MHTEpHET, SKype, yueGHO-
MeToauYecKui komIuieke Bal'Y na nnarpopme Moodle u ap.).

6. OHEHOYHBIE CPEJCTBA JJISI TEKYIIETO KOHTPOJISI
YCHEBAEMOCTH, IIPOMEXYTOYHOM ATTECTALIAY IO UTOTAM
OCBOEHHMSI [UCHUIUIMHBI M  YYEBHO-METOJAWYECKOE
OBECHEYEHHUE CAMOCTOSITEJIbHOM PABOTHI CTYIEHTOB

JI1st KOHTPONA paGoThl CTYNECHTOB, @ TAKXKE ISl CTHMY/IHPOBAHHS CHCTEMATHYECKOTO
M3Y4eHHs Kypca (H3MKH B TEYEHHE CEMECTpa IPEIyCMOTPEHBI PeHTHHT-KOHTpond. OHH
MPOBOJISTCS B IMUCBMEHHOM (hopme

BOITPOCHI UISI ITPOBEJAEHUA PEUTUHI-KOHTPOJIEM

Pelitunr-kourpoanNel

1. Jluneiinast ckopocTs u MuHElHHOE ycKopeHHe. TaHreHIHATEHOE ¥ HOPMANBHOE YCKOPEHHSL.
CBsI3b MEX/Ty THHEHHBIMH U YIJIOBHIMH KHHEMATHIECKHMH BETHIMHAMH.

2. 3axkonsl Hpl0TOHA M MOHSTHE MHEPUMAIBLHON CHCTEMBI OTCYeTa. [TOHSTHE CHIIEL, MAacChl B
HMITyJIbCa. Y DaBHEHHUE JIBHIKEHHS.

3. Moment umepumu Tema. Teopema Illteiinepa. MomeHT cuiabl. MOMEHT HMmybca.
YpaBHEHHE MOMEHTOB.

4. PaboTa u 5HEprus B MEXaHHKe. 3aKOHBI COXPaHEHHS.

5. Cucrema ypaBHEHHIH ra30(HAMHKH. JIBIDKEHHE TeJT B KHIKOCTSIX ¥ ra3ax.



6. [lonarue maeamsHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KHMHETHIECKOH TEOPHH.
YpaBHEHHE COCTOSIHUS HeaNbHOTO rasa (ypasHeHue Kianelipona — Menneneesa).

7. Ypasuenue Ban-znep-Baansca. M30TepMbI pealibHEIX Ia3oB.

8. MeracrabuinsHoe cocTosiHue. Kputrnueckoe cocTosHue,

9. BHyTpeHHss 3HEPrus pealbHoro rasa.

10. Sddext [xoyns — Tomcona. CrxmkeHHe ra30B H MOIYYEHHE HU3KHX TEMIIEPATYP.
PejiTHAr-KoHTpOILN2

1. SIBnenus neperoca: qudQysus, TEMIONPOBOAHOCTD, BI3KOCTb.

2. OcHOBHBIE TEpMOIMHAMHYECKHE IIOHSTHS: BHYTPEHHss OJHEPrHs, paboTa, TeIIoTa.
VYpaBHeHHE NEepBOro Hayasla TEPMOJHHAMHKH.

3. Obparumele 1 HeoOpatuMele mponecchl. Kpyrosoit npouece (umukn). Iukn Kapro u ero
KIIJI mis upeanbHOro rasa.

4. DuTpons. 3aKOH BO3PACTAHUS SHTPOIIHH.

5. 3akon  Kymonma. HanpsbkeHHoCTB — 37eKTpocTardyeckoro — moms.  [loHsTHE
3JIEKTPOCTATHIECKOrO 1mojIsl. IIpHHIMI Cyneprosuiuy 3JeKTPUIECKHX MOJIEH.

7. Teopema ['aycca s 37€KTPOCTaTHYECKOTO IIOJSA B Bakyyme. IIpEMeHeHHe TeopeMbl
I"aycca mns pacyera monei.

8. Ilorenuuan. Pasmocts moTeHnuanoB. CBsi3b MEXIY NOTEHIHAIOM H HAIPSKEHHOCTHIO
3JIEKTPOCTATHIECKOT'O TTOJIS.

9. Ilonapu3oBaHHOCTH. JIU3/IeKTpHUYECKAs BOCIIPHUMYHBOCTD BELIECTBA U €€ 3aBHCHMOCTH OT
TEeMIIepaTypEbL.

10. Pacnipesienenue 3apsmoB B MPOBOJHHUKE. DIEKTPOCTATHIECKOE T0JIE€ BHYTPH H CHApYKH
IIPOBOJIHMKA. DIEKTPOCTaTHIECKAs 3alIuTa.

11. XapakTepHCTHKH SIEKTPHYECKOrO TOKA M YCIOBHS €ro CyIIeCTBOBAHHSA. Pa3HOCTB
NOTEHIHAJIOB, 3JIEKTPOABIIKYIIAS CHJIa, HAIIPSKEHHE.

12. MarnutHas unaykius. 3akoH Buo — Casapa. Ilonsitue MarHuTHOTO Tomns. IIpHHIMI
CYNEPIIO3HITHH MAarHUTHBIX MOJIeH. MarHUTHEIH MOMEHT.

13. JIBuokeHHE 3apsHKEHHBIX YaCTHII B 9JIEKTPHYECKHX M MATHUTHBIX TIOJISAX.
PeliTHHr-KoHTpOILN23

1. ITonsTHE MArHUTHOTO MOMEHTA aTOMa. MOJIEKYJISPHEIE TOKH.

2. Tuner marseTukoB. Kpupas HamarauumnBanus. Touka Kiopu. JloMeHEL.

3. Omeir  ®@apames. Maruutaeii  motok. OJIC  wmaykuuu. OCHOBHOH — 3aKOH
ANEKTPOMArHUTHOH HHIyKuwmu. [Ipasuio Jlenna.

4. CpobonHbIe U BEIHYX/IEHHbIE KoeOanus. [apMOHHYecKHe MeXaHHUeCKHe KONeGaH s U uX
XapaKTEPUCTHKU. DHEPrus F'ApMOHHYECKHX MEXAHHYECKHX KOTeOaHHiH.

5. 3aryxaomme MexaHuyeckHe KonebaHms. Yacrora, KoI(pQHIHEHT 3aTyxaHHS,
norapuMUUEcKuil JeKpeMEHT 3aTyXaHUs MEXaHUYECKHUX KoebaHuii.

6. Bemysxaennple Mexanuueckue konebanus. MexaHudeckuii pe3oHaHc.

7. Mexanusm 00pa3oBaHHs MEXaHHYECKHX BOIH B YIpyroi cpene. IIpofoibHBle u
TonepeyHble BONMHBL BonHOBOe ypaBHeHHE M ero pemieHHe. |'apMOHHYECKHME BONHBI U HX
XapaKTEPUCTHKH. .

8. KomnebarenpHpli KOHTYp. ['apMOHWYECKHe 3JIEKTPOMAarHHTHBIE KoJeOaHHS W HX
XapaKTepPHCTHKH.

9. 3aryxaomme 3NeKTpOMarHuTHbIe KojeOGanus. Yacrora, Kod(@HUIMEHT 3aTyXaHus,
JIOTapHYMUYECKHH JEKPEMEHT 3aTyXaHHs OJIEKTPOMATHHTHBIX KoseGanuit. J[06poTHOCTH
KoJyiebaTeIbHOro KOHTYpA.

10. BoHyXIeHHBIE 3JIEKTPOMArHUTHBIE KONeOaHWS. AMIUIATYIa #W (a3a BBIHYKIEHHBIX
3JIEKTPOMAarHUTHBIX KOJieOaHwmiA.

11. Cucrema ypaBHeHHit MakcBeia. DIeKTpOMAarHUTHOE TOIE.

12. DnextpomarnuTHas mnpHpona cBera. Ilpuaimun [roireHca. 3akoHBI OTpaXKeHHS H
npeomieHus. AGCOIOTHBIH ¥ OTHOCHTENBHBIN MOKa3aTen npenomieHus. [loaHoe BHyTpenHee
orpaxkeHue. CBeTOBOJIBI.

10 .



13. Onrtmyeckas mmna mytd. OnTHyeckas pasHOCTh Xoia. PacuerT mHTep(epeHIHOHHOI

KapTHHBI OT ABYX KOT'€PEHTHBIX HCTOYHHKOB.
14. Ilpunmun Troiirenca —

Openens.  Meron

30H Openens. IIpsamonuneiinoe

pacnpoctpanenue ceta. Jludpaknus OpeHens Ha KPYIioM OTBEPCTHH H JIHCKE.

KAYECTBEHHBIE BOITPOCHI JUISI IOI'OTOBKH K PEUTHHI-KOHTPOJIIO

OcHOBBI KJIACCHYECKOI MEXaHHKH

Bapuanm 1

1. YacTHua Maccoi m IBHKETCS 3aMeUIEHHO
MO0 OKPY)>XKHOCTH ¢ LEHTpoM B Touke O co
CKOpOCTBIO U. VYKasaTb Ha pHCYHKe
HAMpaB/IeHs BEKTOPOB YIJIOBOH CKOpOCTH

(), MOMeHTa uMMysibca L( OTHOCHTEIbHO
ToukH O, TIPOEKLHIO MOMEHTa HMITYJIbCa Ha
cb z L., HopmanbHoe Wy, TaHreHuuanabHOe

Wt wnonnoe W yckopenus.

oCb 8paujeHus

m /

=)

2. Kak onpezensercs MOMEHT MHEPLMH Tena?
3. Kak onpezensiercss MOMeHT cuiibl? YkazaTh

Ha PHCYHKE BEKTOp MOMeHTa cuibl M
OTHOCHTENBHO TOUKH O,

4. TloteHumanbHasT  DHEPrUs  YACTHIBI
ONHMCHIBAaeTCs BhlpaykeHHeM FE, = 2x — 3x%
[Ipn xakom 3HaueHMHM X wyacTHua Oyaer
HaXOJIMTbCS B pABHOBECHH?

5. CdopmynupoBaTh 3aKOH COXpaHEHHSA
uMnynbca. IIpy Kakux yClOBHAX peaibHO
BBITMIOJIHAETCS ITOT 3aKOH Ha 3emuie?

6. Hanucartb ypaBHeHue JBMKEHHs IS Tena
Maccoil m B mone CHIIBI THKECTH 3eMiH
(cun0it conpoTUBIeHHMS NpeHebpeys).

Bapuanm 2

1. OpHoponHbli  JMCK — Bpaliaercs ¢
3aMe/UIEHHEM BOKPYI OCH, MpPOXOAsINeH uyepes
LUEHTP [MCKa MEPNEeHIMKYJAPHO IUIOCKOCTH
AMcKa. VYKazaTb Ha pHCYHKe HanpaBeHus

BEKTOPOB YIJoBOH ckopoctH (D, MOMeHTa
1

UMITyJIbCa EO’ YIJIOBOTO  YCKOpeHHs €,

MoMeHTa cubl M) .

2. Chopmynuposats Teopemy lllteiinepa.
3. Kak onpezensercs MoMeHT ummynbea? Ykasarhb

Ha PHCYHKe BEKTOp MOMEHTa umnynbca L
OTHOCHTCIII:HO TOoukH O,

® 7z
&
0]
4, IToTeHumanbHas IHEPrus YaCTHLIbI

onuceiBaeTcs BepaxkeHneM E, = 3x* = 12x. Ilpu
KaKOM 3HaY€HHHM X YCKOPEHHE 4YacTHLBI OyaeT
paBHO Hym10?

5.  CdopmynupoBaTh  3aKOH  COXPaHEHHMS
MeXaHW4eCKOH dHepruu. IIpH Kakux yclIoBHAX
peaybHO BBIMOJIHAETCS 3TOT 3aKOH Ha 3emiie?

6. Hanucate ypaBHeHHe MABMXKEHMS IS Tena
Maccoi m, Ha KOTOpoe AEHCTBYET TOJILKO CHIla
COMpPOTHBJIEHHUS, IPONOPLHOHANIBHAS CKOPOCTH
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7. 3aBUCMMOCTB MOTEHUHATIBLHOM 3HEPTHH OT
KOOPAMHATHI MPHUBEJEHA HA PHCYHKE.
Hapucyiite rpaduk kauecTBeHHOM
3aBMCHMOCTH CHJIBI 1OJIS OT KOOPAMHATEI.

napabona

(x = 0 — Bepwuna napa6onwi)

Er

8. Kaxue MOJIOKEHHS CIeYIOLLEro
YTBEPKAECHUS  CIIPaBeJIUBbI? MomeHT
MMITYJIbCA TEIA OTHOCHTENIEHO OCH 3aBHCHT:

a) OT Macchl TeJia;

0) MOMeHTa CHIIBI;

B) MOJIOXKEHHS OCH;

I') CKOPOCTH Tena.

OG6GocHOBaTh OTBETBI.
9. YesnoBek CTOMT Ha BpallalOIIEHCs CKaMbe
JKyKOBCKOro ¢ TSKENbIM CTEPXKHEM B pyKax,
pacroyioXKEHHbIM ~ rOpH30HTANBHO.  Eciu
CTEpP)KEHb MOBEPHYTh B  BEPTHKAIBHOE
MOJIOXKEHHE, TO:

a) YMEHbUIMTCS MOMEHT HHEpPLHH
CHCTEMBI,

0) YMEHBLIUTCS YIIoBas CKOPOCTh;

B) MOMEHT HMIIYJIbCA CHCTEMBI He
M3MEHUTCH;

) YMEHBIIUTCA KHHETHYECKas dHeprus
CHCTEMBI.

BriOpaTh npaBUIbHBIE YTBEpKIEHHS H
000CHOBATB.

MoJiexy1apHO-KHHeTHYECKAS TEOPHS

Bapuanm 1

1.  3anmcaTh  OCHOBHOE  ypaBHEHHE
MOJIEKY/IIPHO-KMHETHYECKOM TEOPHH.
2. Kakos cMbIci QyHKLUMH pacripeneneHus?

3. Hanmcate  ¢opmyny  onpeneneHus
CPEIHEr0 3HAUYEHHS HEKOTOPOM BEJIMYHHBI X,
3Has (YHKLHIO pacnpeseneHus f{x).

4. Teno nepexoaMT M3 COCTOAHMA | B
COCTOSIHWE 3  OAMH pa3 MOCPEACTBOM
npouecca 1-2-3, a apyroii pa3 1-4-3. B kakom
MpoLECcCe M3MEHEHHE BHYTPEHHEH SHepruu
Gonbine: AU)2.3 unu AU45?

I"a3 uneanbHBIA.

7. 3aBUCUMOCTb CHJIbI IIOTEHLIMAJILHOTO TOJIS OT
KOOPIHHATEI NpHMBEIEeHA Ha PHCYHKE.
Hapucy#ite rpadMk kauecTBeHHOH 3aBHCHMOCTH
NOTEHLMAIBHOH SHEPTHH OT KOOPIHHATHI.

F

Bepwuna napatonut

&

8. Kakue mMyHKTBI CIEOYIOLIEr0 YTBEPIKIECHHS
crnpaseuBbl? MOMEHT HHEpLIWH Teja 3aBHCHT:

a) OT MOJIOXKEHHS OCH BpaLIEHHS;
6) MOMEHTA CHJIBL;

B) MaccChl TeJa;

r) YIII0BOrO YCKOPEHHs Tela.
OGOoCHOBATh OTBETHI.

9. B Kakux cucTeMax oTcyeTa JeHCTBYIOT
ueHtpobexHas cuna u cuna Kopuonuca?

H€AJIbHOI'0 ra3a u HavaJjia TePpMOJHHAMHKH

Bapuanm 2

1. YTo Ha3pIBaeTCH YMCIIOM CTErneHed cBoOOoabl
MEXaHHYECKOM CHCTEMBI?
2. KakoB cMbICI YCTIOBHS HOPMHPOBKH (DyHKIIM

pacnpezneneHus?

3. Bblpa3uTe BepOATHOCTH uepe3 (YHKLMIO
pacnpeaeneHus.

4. Teno nepexoauT U3 cocTOsiHHA | B COCTOSHHE
3 omuH pa3 mocpeacTBOM mpouecca 1-2-3, a
apyro pas 1-4-3. B kakom mnpouecce
M3MEHEHHWEe BHYTpeHHe# sHepruu Gonbiue: A U,
23 W A Uy43? ['a3 upeansHblid.

12,
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9. Uemy paBHO 4MCIIO cTeneHel cBobobI i
mosiekyabl CO2 ¢ ydeToMm konebaresbHOro
JBHXXEHHS MOJIEKy1?

10. B onmByx cocymax TMpH KOMHAaTHOH
TeMmnepaTtype XpaHurcs mo | Momwo rasa. B
TMEPBOM COCY/E ra3 COCTOMT M3 OJHOATOMHBIX
MOJIEKYJI, @ BO BTOPOM — M3 JBYXaTOMHBIX.
OnpenenuTs  OTHOLIEHHE BHYTPEHHHX
aHeprui atux rasos Uy/Us?

|
"4
9. Ilpu kakux ycnoBusx (no p u T) raz MOxKHO
CUMTATb UeAJIbHLIM?

10. B mByx cocymax TIpH KOMHATHOH
TeMrnepaTtype XpaHurca no 1 momo rasa. B
NIepBOM COCYZI€ Ta3 COCTOMT M3 OIHOATOMHBIX
MOJIEKY71, a BO BTOPOM — M3 TPEXaTOMHBIX.
Onpenenursb OTHOLIECHUE MOJIIPHBIX
TEIJIOEMKOCTEHl 3THX Ta30B IPH IOCTOSHHOM
obbeme?

DJIEKTPOCTATHKA M MOCTOSHHBLIN TOK

Bapuanm 1
1. ChopmynupoBate TeopeMmy [aycca ans

BekTopa E.
2. Hanucatb rpaHHuYHBIE YCJIOBHS ISl
HOPMAJIBHBIX ~ COCTaBJISIIOLUMX  BEKTOPOB
Hanps>KEHHOCTH H SJIEKTPHYECKOT O

CMELICHHA Ha rpaHHULIC ABYX JHI3JICKTPHKOB.

3. B uéMm cMbicn 3JEKTPOCTATHYECKOH
3alIMThI?
4. UYemy paBeH nOTeHUMaJl B LEHTpe
3apsykeHHOro Kombla @o? OOBACHHTH.(CM.
PHCYHOK)

Q

5. Tlonas 3apsbkeHHas cdepa OKpyxeHa
chepuyecKMMHU CJIOAMH JUIIEKTPHKOB (CM.
PHCYHOK)

£=15 /N G 1
£=15E &éz/

[TocTpOHUTH 3aBUCMMOCTB HAMPSKEHHOCTH OT
panuyca E(r).

6. @OBMYecKMH  CMBIQT  JIMNIEKTPHYECKOH

Bapuanm 2
1. CdopmymupoBars Teopemy Iaycca s

BekTopa D .

2. Hanucate  rpaHHuyHble  YCJIIOBHA  JUIS
i |

TAHr€HUHAJIbHBIX COCTABJIAKOILIHX BEKTOPOB ET
1

H D‘E Ha rpaHyLEe paszena AByX NHIICKTPHKOB.

3. Hanucate BelpakeHHs O/ IJIOTHOCTH SHEPIHH
3NEKTPUYECKOTO MOJIA.

4. Yemy paBHa HamnpsHKEHHOCTb B LIEHTpe
3apsKeHHOro kosbla Eo (cM. pucyHok)?

N\ 2

5. Tlonas 3apsokeHHas cdepa  OKpYKeHa
C)EepHUECKUMH  CIIOSMH  IMDJIEKTPHKOB  (CM.
PHUCYHOK)
e=1
e=3

Y

AN
N

r

HOCTpOHTb 3aBHCHUMOCTD MOTEHLHAJIA OT paguyca

o(r).

6. Dusnueckuii CMBICIT BEKTOpa

13



NPOHHLIAEMOCTH CPE/IBL.
7. Yto Takoe 31MEeKTPOABIKYLIAsA CHa?
8. Chopmynuposats 1-if 3akon Kupxroda.
9. 3ammcars 3akon OMa B JIOKaIbHOM (opme.
10. Cytp KIaCCHYECKOH  3NMEKTPOHHOMH
TEOPHH BIIEKTPONPOBOAMMOCTH METAJLIOB.

11. PaccumTate uppkynsuuio Bektopa E no
3aMKHYTOMY KOHTYpy ABCDA W cpenats
BBIBOJIBI O NMOTEHLHATLHOCTH ITOJIS.

I [ (S B
D $ = == = = . E
E D EC
MarnuTHoe moJte u 3
Bapuanm 1 '
1 PackpeiTh  moHsiTHE. MarnurHas

HHIYKLUs, €€ CMBICII.
2. CdopMynupoBaTh 3aKOH IIOJHOIO TOKa

Juisi Bektopa B,
3. CdopmynHpoBaTh TIpaHHYHBIE YCIOBHS
M TaHTeHLMAJbHBIX  COCTABJAMOLLIMX

BekTopoB B u H .
4. YeMy paBeH MarHUTHBIfi MOMEHT D,

BUTKa ¢ ToKoM I? Kyna on HanpasneH (cwm.
PHCYHOK)?

TS

‘ &

5. B uéMm  3akmoyaercs  sBIEHHe
INEKTPOMArHHTHOH WHAYKLHMH, YeMy paBHa
SJIC? Copmynuposats npasuio JleHua.

6.ITpoBonsinas nepembiuka ABHMKETCH B0

MPOBOASLIEH pPaMKH CO CKOPOCTBIO U B

MarHMTHOM mosle B . Vkasare Hanpasnenue
HHYKLIHOHHOTO TOKQ.

nossgpu3zoBaHHOCTH P .
7. Yro Takoe HanpsykeHHe?
8. Cdopmymuposars 2-ii 3akoH Kupxroda.
9. 3anucats 3akoH J[koyns—JleHua B NOKalbHOIM

(hopme.
10. B u4éM  COCTOMT  HEIOCTATOYHOCTB
KJIAaCCHYECKOM 3JIEKTPOHHON TEOPHH

3JIEKTPOIPOBOIHMOCTH METAIIJIOB?

11. Paccuurath uMpKyasuui0 BekTopa E o
3aMKHYTOMY KOHTYPY ABCDA y cnenats BEIBOJBI
O NOTEHLHAIBHOCTH I10JI5.

JIEKTPOMATrHUTHAA HHAYKIHSA

Bapuanm 2
1. Cdopmynuposare 3akon buo u Casapa, ero
(huzHUecKHil CMBICIL.

2. 3akoH nosHOrO TOKA A1 BekTopa H .

3. T'panuuHble YCNOBHMS 1/ HOPMAJIBHBIX
COCTaBJIAIOLINX BeKTOpOB B u H

OpOMTANBHBIA ~ MarHUTHBIN
JNIEKTPOHA € 3apiaAoM € |

4.Yemy paBeH
MOMEHT D,

CKOPOCTBIO U ?

VYka3aTh €ro HarpasjaeHue (CM. pHC.).

g e

e ‘

Ct—

3 SBnenue CaMOMHIYKLHH
B3aMMOHHIYKLMH, ux D]IC.

6.IlpoBonsinas repemMblYKka JBHXKETCH BOJb
1
NPOBOIAIIEH paMKH CO CKOpPOCTBIO U B

MaruuTHoM mone B. VYkasate HampaBieHue
HHIYKLMOHHOTO TOKa.

14,
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7. an rpaduk U3MEHEHHS! MATHHTHOTO 7. JlaH rpadMK M3MEHEHHs MArHUTHOTO MOTOKA
MIOTOKA OT BPEMEHH. OT BPEMEHH.
()]
[0}
napabona ¢
BEPUUHOU
6t=10
el \
t
Kak H3MeHseTcs BEJIMYHHA OJIC | Moctpours rpadux  3aBucumoctd  DJIC
3JIEKTPOMarHUTHOW HHIYKLIMH CO BpeMeHeM? 3JIEKTPOMAarHUTHOH HHAYKLMH OT BpeMeHH £i(1).
IMocTpoutk rpaduk €4(1).
8. IlpsmoyronbHeli npoBoMOYHBIH BHTOK | 8. [IpAMOYrONBHBIH NPOBONIOYHDIH BHTOK JIEXKHT
JIEXKUT B IUVIOCKOCTH C IUIMHHBIM MPAMBIM | B MIOCKOCTH C JUTMHHBIM MPSIMBIM MPOBOIOM, 110
MPOBOIOM, 10 KOTOPOMY NMpoTeKaeT Tok 1. KOTOpPOMY TpoTeKaeT Tok .
174 vV
l e /
Burtok TAHYT BIIPABO. [lokasate | Burok TsHyT BrpaBo. [lokasaTh HanpasieHHs
HamnpaBjIieHUs TOKAa, WHAYLHMPOBAHHOIO B | TOKA, MHAYLUMPOBAaHHOTO B BHTKE, H CHJI,
BMTKE, H CHJI, ICHCTBYIOLIMX HA €r0 NIEBYIO M | JEHCTBYIOIIMX HA €ro JIeBYld M MpaBYIO
MpaByO CTOPOHBI CTOPOHEI. _
9. Yemy paHa wMpKyaAuMa BekTopa | 9. Uemy paBHa  IMPKYJIALMSA BEKTOpa
manpsoxenHocty  H  no  samkryToMy ;:t?arHuTHou HHIYKUHH 110 3aMKHYTOMY KOHTYpY
koHTYpy? Ha pucyHke nokasauel: | — Toku ’
MPOBOAMMOCTH, i — MOJIEKYJIIPHBIE TOKH.
ima
I
im2
KoHmyp
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1

10. TIpupona peppomarHeTHsma.

I

10. Ilpupona nuamarHeTHsma.

Mexanuveckue Koe0aHHUA H BOJIHbI

Bapuanm 1

1. Yro HasbiBaeTcs (pa3oii rapMOHMYECKOIO
konebaHus?
2. KakoBa pasHOCTh (a3 OBYX MAasATHHKOB

(BTOPOro  OTHOCHMTENIBHO  MepBoro)  (cm.

PUCYHOK)?

1 2 =
14

Kpaiinee nonooicerue

3. Touka ywacTByeT B [JBYX B3aHMHO

NEepPNeHaNKYIApHbIX  KoneGanuax.  Kakas

turypa Jluccaxcy y(x) mony4aercs, eciu

y = 2cosnt,
x = 4cos(nt +1'|:/2).

4. Cnoxxute rpaMueckd JBa rapMOHHUYECKHX
OJHHAKOBO HarpaBJI€HHBLIX KosebaHus paBHbIX
NepHO/IOB, HO  CMEUIEHHBIX 10  (pase
OTHOCHMTENBHO JpYr ApYyra Ha 7, aMIUIUTY[bI
cooTHocsATes Kak 3 : 1. Byner nu xonebanue
rapmoHuyeckum?  Yemy paBHa  4acToTa
CJIOXKHOTO KonebaHus?

5. JlaHo HampaB/IeHHE CMELIEHHA YaCTHLI.
Kyna npxercst BosiHa (BJIEBO, BIPaBo)?

6. Hanucare nuddepenumpansHoe ypaBHeHHe
3aTyXarolux KonebaHuit 1 ero peLieHue.
KakoB cmbica ko3 duimenTa 3aTyxaHus,
no6poTHOCTH?

7. JJaHO ypaBHEHHE BOJIHBI

14 A sin2n(t/T-x/A), rome A, T, A -
TMOJIOKHTENBHEIE BEJTMYMHBI, KOTOpbIe
ONMUCBHIBAIOT BOJHY. YeMy paBHa CKOpOCTb
BOJIHBI?

8. Uro Takoe (hazoBas CKOPOCTh, FPyMNMNoBas
CKOPOCTb BOJIH?

9. Yro Ha3bIBaeTcsa HHTEepdepeHLreit BOIH?

10.  Ilepuon  koneGaHuii  MPYKHHHOTO
MasTHHKa paeeH 7. Maccy MmasTHHKA
yBenuuuau B 4 pasza. Kak usmenuTcs nepuon

kosiebaHuii?

Bapuanm 2

1. Yro Ha3biBaeTCs AJIMHOH BOJHBI, BOJHOBBIM
quciom?

2. KakoBa pasHocTe (pa3 [BYX MAasTHHKOB
(BTOPOro OTHOCHTEJIEHO MEPBOro) (CM. pUCYHOK)?

I 2 4
Kpaiinee nonoscenue
3. Touka yvacTByeT B J[AByX B3aHUMHO

neprneHuKyIsapHelx konebanusax. Kakas ¢urypa
Jluccaxcy y(x) nomyuyaercs, eciu
y =2cosnt,

x = 4cos(nt +7).

4, Crnoxxure rpaduvecky JBa rapMOHHUYECKHX
OJJMHAKOBO HANpaBJIeHHbIX KonebaHus, y
KOTOPBIX YaCcTOTHI COOTHOCATCS Kak 1 : 3, a
ammuTyabl Kak 2 : 1. Byner nu konebanue
rapMoHHueckum? YeMy paBHa 4acTOTa CI0KHOIO
xonebanua?

5. JlaHo HampaBiieHMe cMmelnenus vactul. Kyna
JIBHOKETCS BONIHA (BJIEBO, BIPABO)

6. Harmicate BotHOBOE ypaBHeHHE. [10ACHHTE ero
CMBIC]T

7. CMelieHHe YacTHII Cpelbl B MIIOCKOM Oeryuieit
3BYKOBOH BOJIHE BBIPRXKAETCS COOTHOLIEHHEM
E=En-cos(wt-xx). Halitu ckopocTh cMmelLeHus
YACTHL] B 3TOMH BOJIHE.

8. Kak ofpa3syercsa crosuas BonHa? Onucatb €€
XapakTepHble ocobeHHocTH. Harcats ypaBHeHHe
CTOSTYEH BOJTHBI.

9. Kak obpa3zyiorcs Guenus?

10. Yro Ha3pIBaeTCA MEXaHMUECKHUM PE30HAHCOM,
PE30HAHCHOH 4acTOTOH?
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Onruka

Bapuanm 1 Bapuanm 2

1.ChopmynupoBaThk NpuHUMN ['tolrexca. 1. CdopmynupoBaTh 3aKOHBI OTP@KEHHA H
MPETOMIICHHUS.

2. OnrHyecKkas UIMHA MY TH. 2. Onrruyeckas pa3HOCTh XO/1a.

3. INonockl paBHOH TOJILIMHBI. 3. [Tonockl paBHOTO HAKJIOHA.

4. Nudpaxuus Opexens. 4. Mudppakuus Opaynrodepa.

5. EcTecTBEHHBIH W MONIPU3OBAHHBIH CBET. 5. Ionspusauuu Npy OTPaKEHHH H
NpeJIOMIIEHHH.

6. Ha myTH ecTeCTBEHHOro CBeTa MOMeIIeHbl | 6. Yron My TJIaBHBIMH  TUIOCKOCTAMH

nBe TIACTHHKH TypMaJldHa. [Tocne | monsipy3aTopa W aHanu3aTtopa paBeH 30°.

NMPOXOKIEHHs IUIACTHHKH 1 cBeT mosHocThio | Onpenenure H3MEHEHHE HHTEHCHBHOCTH

nosnsipusosad. Ecnu J; ¥ J; — MHTEHCHBHOCTH | MPOLUE/IIEro Yepe3 HUX CBETa, CIH Yrojl MEKIy

CBeTa, MPOLIEIIEro [IACTHHKH | [JIABHBIMM TUIOCKOCTAMH GyneT cocTasnsth 45°.

cooTtBeTcTBeHHO | U 2, u J,=3]1/4, uemy Torza
Gyner paBeH yroa Mexay Hanpasienusamu OO
nu0’0’?

BOITPOCHI K 9K3AMEHY

I. Mexanuka

1. MexaHnyeckoe JBIKEHHE Kak npocTeiimas GopMma aBmxkeHns Matepun. CHcTema OTcyeTa.
Panuyc-BexTop.

2. MarepuansHas Touka (dactuna). Tpaekropus. Paquyc KpHBH3HBI TPACKTOPHH. JluneliHas
CKOpOCTb H JIMHEHHOe yckopenue. [locTynarensHoe IBUKEHHE TBEPAOro Tea.

3. TaureHuHanbHOE M HOpPMalbHOE yckopeHHs. CBs3p MEXIy JIMHEHHBIMH H YTJIOBBIMH
KMHEMAaTHYeCKUMH BETHYHHAMH.

4. TlepBrlit 3akoH HbBIOTOHA M TOHATHE HHEPLMAIBLHOH CHCTEMBI OTCYETA. Bropo# 3akoH
HbIOTOHA U TIOHATHE CHJIBL, MACCHI H HMITyJIbca. Y paBHEHHe IBIKeHus. TpeTnit 3akoH Herorona
¥ TIpe/IeIIBl €r0 MPUMEHUMOCTH.

5. CucreMa MaTepHambHBIX Tovek. LleHTp mHepuuu (ueHTp Macc). Teopema O JBIKCHHH
IEHTPa HHEPLIWH.

6. [TousiTie aGCOMIOTHO TBEpAOro Tena. MoMeHT uHepuuy Tena. Teopema IllTelHepa.

7. MomeHT cHibl. MOMEHT MMITylIbca. YpaBHEHHE MOMEHTOB. Y paBHEHHE BpallaTelbHOTO
JIBIDKEHHS TBEPJIOTO TeJla OTHOCHTEIHHO HEIO/(BUXHON OCH.

8. 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXPAHEHHsI MOMEHTA HMITyJIbCa.

9. Pabora 1 5Heprus B MeXaHUKe. DHEprusl KHHETHYeCKas i NOTEHIHATbHAL.

10. Torstrre cryoBoro nons. Cesizh MEXTy MOTEHIHATBHON SHEPIHEH i CHIIOH.

11. 3akoH cOXpaHEHHS MEXaHHYECKOH SHEPIHH.

I1. OcHOBBI MOJIEKYJISIPHOH (PH3HKH H TEPMOIHHAMHKH

1. IlousTHe HAeATHHOTO Tra3a. MOIEKYIIPHO-KHHETHYECKOE TOJIKOBaHHE TEMIICPATYphL.
MakpocKonuuecKUe NapaMeTphl CHCTEMBI.

2. JlaBleHHEe Ta3a C TOYKH 3PEHHS MOJEKYJISAPHO-KAHETHYCCKOH TEOPHH. OcHoBHOE
ypaBHEHHE MOJIEKYISIPHO-KHHETHIECKOH TEOPHH.

3. YpaBHEHHE COCTOSHHUS HeanbHOro rasa (ypasHenue Kiane#ipona — Menneneesa).

4. Vpasuenue Ban-nep-Baansca. F30TepMbl peabHbIX Ta3oB.

5. MeracrabuisHoe cocrosinue. Kpurnyeckoe COCTOsIHUE.
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6. BHyTpeHHsI SHEprsl peajbHOro rasa.

7. O dexr xoyns — Tomcona. CxmkeHUE Ta30B U MOJyUYeHHE HU3KHX TEMIIEPaTyp.

8. SIBnenue nepenoca — nuddysus.

9. SIsnenue nepeHoca — TEIIONPOBOIHOCTE.

10. SIBnenue nepeHoca — BA3KOCTb.

11. OcHoBHBIE TEepMOAMHAMHYECKHE IIOHSATHS: BHYTPEHHSS OSHeprus, pabora, TemwioTa.
YpaBHeHHE NIEpBOro Hadalla TePMOJHHAMHUKH.

12. 3aBUCHMOCTH TETJIOEMKOCTH HEAJBHOIO ra3a oT Bhja mpouecca. Pabora, coBepimaeMas
ra3oM IpH H30Ipoleccax.

13. AnnabaTruyeckuii npouecc.

14. O6paTumsie u HeoOpaTuMble ponecchl. Kpyrosoit mpomecc (IUKT).

15. IMuxn Kapro u ero KIIJ] ans upeansHOro rasa.

16. ITpuHIUND OefcTBHS TEIIOBOTO ABHTATENS U XOJOIHIEHON MalIuHEL.

17. DuTponus. 3aK0oH BO3pacTaHHs SHTPOIHH.

18. Craructuueckuii Bec (TepMOIUHAMHYECKAs BEPOATHOCTH). CTaTHCTHYECKOE TOJIKOBAHHE
BTOPOT'O Ha4yajla TePMOJHHAMUKH.

III. D1eKTpHYEeCTBO H MATHETH3M

1. 3akon Kynona. HampsokeHHOCTH — snekTpocTatHdyeckoro  mosst.  [loHsThe
IEKTPOCTATHYECKOrO MoJis. IIpHHIMI Cynepro3uiiiy SIEKTPHYECKHX TOJICH.

2. ITotok HanpspxkeHHOCTH. Teopema I"aycca a1s 271€KTPOCTaTHYECKOTO OIS B BaKyyMe.

3. Ilpumenenue Teopemsl ['aycca s pacdera mosei.

4. Pabora cumnm  onmekTpocTaTHdeckoro  mons.  LIUpKynsumMs — HanpsHKEHHOCTH
3IIEKTPOCTATHYECKOTO TOJIS. '

5. Ilorennuan. PasHocTe moreHnuanoB. CBs3b MEXAY IOTEHIIHAIOM M HAIPSIKEHHOCTBIO
EKTPOCTATHYECKOTO IIOJIS.

6. CBoOoIHBIE M CBSI3aHHBIE 3aps/IbI B BEIIeCTBE. THIIBI qUANeKTpUKOB. MoHHAS, SJIEKTpOHHAS
¥ OPHEHTALHOHHAS [TOJISIPH3AIHH.

7. Ionspu3oBaHHOCTb. JIudnekTpudeckas BOCIPHAMYHBOCTE BEINECTBA H €€ 3aBHCUMOCTH OT
TEMIIEPaTyPHI.

8. Teopema I'aycca must SNEKTPUYECKOTO OIS B JAUAIEKTPHKE. DIIEKTPHYECKOE CMEINEHHUE.
JlManekTpuueckas IIPOHHIAEMOCTh cpeabl. HanpsoKeHHOCTh  3JEKTPHYECKOTo MO B
TUIIEKTPHUKE.

9. I'paHWYHBIE YCIOBHS IS DNEKTPUYECKOTO IIOJI HA TpaHHIE pa3jena “JUINeKTPHK —
IHAIIEKTPHK .

10. Pacnipenienienue 3apsioB B IPOBOAHHUKE. DIEKTPOCTATHUECKOE IIOJI€ BHYTPH H CHApPYXKH
NPOBOJHHKA. DJIEKTPOCTATHYECKAS 3aIHTA.

11. D1eKTpoeMKOCTh YeJUHEHHOTO IIPOBOIHUKA, CHCTEMEI IIPOBOIHHKOB H KOHIEHCATOPA.

12. DOnHeprus 3apsDKCHHBIX YEAMHEHHOTO IIPOBOJHHMKA, CHCTEMBI TPOBOJHHKOB H
KOHJ/IEHCATOpa. DHEPrus 3IeKTpUIecKkoro noyst. O0peMHast IIIOTHOCTh SHEPIHH 3JIEKTPHYECKOTO
TIOJIAL. '

13. XapakTepHCTHKH 3JIEKTPHYECKOr0 TOKA M YCJIOBHS €r0 CYyIIECTBOBaHHA. Pa3HOCTH
IOTEHIHATIOB, TEKTPOABHIKYINAS CHIIA, HAIPSHKEHHE.

14. Knaccuueckas dJIeKTpOHHAas TEOPHS JJEKTPOIPOBOAMMOCTH METAlIOB H €€
HEIOCTaTOYHOCTb.

15. BeBoj 3akoHoB OMa 1 JIkoyiisi — JIeHna 13 3JeKTPOHHBIX IPEICTABIICHHIA.

16. MarnutHas umHaykous. 3akoH buo — Casapa. Ilonstue marmutHOro mons. IlpuaHiwmm
CYNEPNO3UIMH MarHUTHBIX MOJIel. MarHUTHBI MOMEHT.

17. MarauTHOE noJie MpSIMOITHHEHHOTO H KPyTrOBOTO TOKOB.

18. upkynanus BeKTOpa MarHHTHOW WHAYKIHH. 3aKOH IIOJIHOTO TOKa. MarmTHOe moie
JUIMHHOTO COJIEHOMJA U TOPOU/IA.

19. JIBrxkeHHe 3apsHKEHHBIX YaCTHIL B AJIEKTPHYECKHX H MATHUTHBIX MTOJISX.

20. D ¢ext Xomna. [Ipunimn neficTBUS yCKOPHTENeH 3apsKeHHBIX JaCTHIL.
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21. TloHsiTHe MarHUTHOTO MOMEHTA aTOMa.

22. Muxpo- ¥ MakpoTOKH. MoJIeKy/IIpHbIE TOKH. MarHuTHas BOCIPUMMYHMBOCTD BEINECTBA.

23. 3aKOH IOTHOTO TOKAa JUI MarHHTHOTO IOJS B BemiecTBe. HampsykeHHOCTh MarHHTHOTO
noJis. MarauTHas IPOHUIIAEMOCTH Cpebl. HIYKIHS MArHUTHOTO T10JIS B BELECTBE.

24, I'paHy9HbIe YCIOBHS ULl MATHHTHOTO TIOJIS HA IPAHMIIE Pa3/IeNa IByX Cpel.

25. Tuner marseTnkoB. Kpupast HamaranuuBanus. Touxa Kiopu. JloMeHBL.

26. Omnpir  @apanes. Marautaeii  motok. JJIC  mugykumu.  OCHOBHOH — 3aKOH
ANIEKTPOMAarHUTHOM HHAyKIuH. [Ipasuio Jlenna. :

27. CaMOMHIYKIHS ¥ B3aMMOMHIYKIHS. MHAYKTHBHOCTS ¥ B3aUMHAs MHIYKTHBHOCTB. TOKH
pa3sMBbIKaHHs U 3aMBIKAHHS.

28. DHeprus MarHUTHOTO 110J1s1. O6BbeMHas IIOTHOCTE SHEPIHM MATHATHOTO TIOJIS.

' IV. Koste6anus 1 BOJIHBI

1. CeoGoanble U BBIHYKIEHHBIE KoneOanus. 'apMOHHUeCKHe MEXaHUIecKHe KoNeGaHus u ux
XapaKTePHCTHKH.

2. DHeprusl rapMOHHMYECKHMX MEXaHHYeCKHX KoiebGanuii. [IoHSATHE O TapMOHHYECKOM H
aHrapMOHHYECKOM OCLHJUIATOPE.

3. CiosxeHue OMHAKOBO HaIPaB/ICHHBIX FAPMOHAYECKHX KoneOanuii. Buenus.

4. CnoxeHue B3aMHO TIEPIEHIHKYISIPHBIX TADMOHIYECKUX KosieGanuii. ®urypsr Jlnccaxy.

5. 3aryxalomme MeXaHHYeckHe Konebamms. Yactora, Kod(HIHEHT 3aTyXaHHS,
NOrapH(PMHUECKHIT TeKPEMEHT 3aTyXaHHd MEXaHUUECKUX KONeOaHuii.

6. BolHyXneHHble MeXaHHW4YeckHe KoieOaHus. AMIIMTYZIAa W (asa IpH BBIHYKIEHHBIX
MEXaHHYECKHX KOIeOaHHsIX.

7. Mexannyeckuil pesonanc. PesonancHble kpuBble. COOTHOWmEHHS Mexay (azaMu
BBIHY)KIAIOMIEH CHIIbI H CKOPOCTH IIPH MEXaHWYECKOM PE30HAHCE.

8. Mexanu3m o00Opa3oBaHHsS MEXaHHYeCKHX BOJNH B YIpPYyroi cpenme. IlpomonbHble H
IIoNepeyYHble BOJIHEL BonHOBOe ypaBHeHHe M ero pemieHue. ['apMOHHMYECKHE BOJHBI H HX
XapaKTepUCTHKH.

9. Da30Bast CKOPOCTh M AUCTIEPCHsI BOJIH. BOIHOBOI makeT ¥ rpymmosas CKOpOCTb.

10. ITonsiTre o xorepeHTHOCTU. MHTepdepennus BoaH. CTOSYHE BOIHEL

11. KonebGarenbHplii KOHTYp. ['apMOHHYECKHME 3JIEKTPOMArHHTHBIE KOJICOAHHS HW WX
XapaKTepHCTHUKH.

12. 3aryxaromme osnekTpomMarHHTHBIE KoneGaHms. Yactora, Koa(@uIMeHT 3aTyXaHmMs,
JIOrapuQMAYECKH JICKPEMEHT 3aTyXaHHsl ODJIEKTPOMArHUTHBIX Konebamuit. J[o6poTHOCT
KosiebaTenbHOro0 KOHTYpa.

13. BhIHYXIEHHBIE J7IEKTPOMAarHHTHBIE KOneOaHWs. AMIUIMTYJa M (haza BEIHYXKIEHHBIX
SIIEKTPOMArHUTHBIX KOJIeOaHHH.

14. ®apaneeBckas M MaKCBEJUIOBCKAs TPAKTOBKH SBJICHHS 5JI€KTPOMATHMTHOH MHIYKIWH.
Tok cmemenus.

15. Cucrema ypaBHeHu#t MakcBeiia. DJIeKTpOMarHATHOE TIOJE.

16. BonHOBOe ypaBHEHHE IS JNEKTPOMATHHTHOIO MONS M ero pemenue. CKOpocTh
pacIpoCcTpaHEeHHs IEKTPOMArHUTHBIX BOJIH B Cpeiax. :

17. OcHOBHBIE CBOWCTBA OJEKTPOMArHHTHBIX BOJH. OHEPrHs ¥ IOTOK JHEPrHH
9NIEKTPOMArHUTHBIX BOMH. Bekrop IloiiHTHHra. UMITyIbC 9/1€KTpOMAarHMTHOTO OIS,

V. OnTuka

1. OnextpomarnutHas npupona cBera. Ilpuxiun [rolirerca. 3akoHBl OTpaXKeHHS H
npenoMiIeHus. AGCOMIOTHBIN B OTHOCHTEIBHBIA IIOKa3aTen npejomienus. [lonHoe BHyTpeHHee
orpakenue. CBETOBOJEL.

2. KOrepeHTHOCTP M MOHOXPOMATHYHOCTb CBETOBBIX BOJH. BpeMEHHAS KOTepEeHTHOCTD.
BpeMmst u UTHHA KOTePEeHTHOCTH.

3. Onruyeckas namHa nyTH. OnNTHYecKas pasHOCTh Xoja. Pacuyer HHTep(EpEeHIMOHHOIM
KapTHHBI OT JABYX KOT€PEHTHBIX HCTOYHHKOB.

4. ITonocs! paBHO# TOJIIHHBI ¥ PABHOIO HAKJIOHA.
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5. IlpocTpancTBeHHass KOTePEHTHOCTE. Pajuyc KOrepeHTHOCTH.

6. IIpunnun [ofirenca — ®penens. Merox 30u ®penens. [Ipsamonuneiinoe pacopocTpaHeHHe
ceera. Jluppakius @peHens Ha KpyIiioM OTBEPCTHH H JIUCKE.

7. Nuppakuus Opayrnrodepa ot GeCKOHEUHO JUTMHHON IPAMOH IIEIH.

8. Mudpaxuus Opayrrodepa Ha 0JHOMEPHOH AU(PPAKIMOHHOMN pEIIeTKe.

9. IlonsTue o ronorpaduu.

10. EcrecTBennsIii ¥ nonspu3oBaHusbi ceet. [loNspU3anys Npa OTPaKEHHH ¥ TIPETOMICHHH.
3axon Bprocrepa.

11. TMonspuszanust npu JBOHHOM iydenpesomieHud. OOGBLIKHOBEHHbI H HEOOBIKHOBEHHBIH
myqu. Ontadeckas ock Kpucrtaiia. [losspusanuonssle Mpu3MeL. 3akoH Mamoca.

12. HopmasbHas 1 aHOManbHas IUCTIepCHH. MeTosl HabmoieHus THCIIEPCHH.

CAMOCTOSATEJBHAS PABOTA CTYJIEHTOB
NpHMepPHbIE TeEMbI pepepaTHBHBIX padoT
1. ®u3uka — Hayka MO3HAHHS MHUpA.
2. IlpoctpaHCTBO U Bpems B (pu3HKe.
3. ABToMaTu3anus GH3HIECKOro IKCIEPHUMEHTA.
4. ABTOMaTHYECKHE H3MEPHTEIBHBIE YCTPOHCTBA B OKCIIEPUMEHTAIBHOM ¢busuxe.
5. MopnenupoBanue Iponecca paclpoCTPaHEHHsl yHAPHOH BOJHEI NPH B3PLIBAX B
pa3INYHBIX cpefax.
6. Pepomonus B SHEpreTuke.
7. Tlopsnok u 6ecropsiok B MEpe GOJIBIIMX MOTEKY.
8. DKcriepHMeHTANBHBIE HCCIEOBAHMS JIEKTPOMArHMTHOTO OIS 3eMiId B 06IacTH
CBEPHH3KHX YacTOT.
9. ITapoBast MOJHHS U €€ IPHPO/IA.
10. MaruuTHOe mose 3eMiu.
11. ®u3smka M0IYIPOBOJHHKOBBIX IPHOOPOB.
12. DnexTpu4ecTBO B XHBHIX OpPraHU3MaXx.
13. DnekrpuuectBo B atMocdepe.
14. JlazepHO-MHIYLHPOBAHHBIE MHAPOJHHAMHYECKHE BOJIHBL
15. ®usuyeckue METOIBI PETHCTPAIIMH 3EMIETPICEHHIA.
16. MCTOYHHKH MOIIHOTO yJIbTpa3ByKa.
17. ®usmndeckue METOBI BO3ACHCTBUS HA BEIIECTRO.
18. BOIOKOHHO-ONTHYECKHE THPOCKOIIBL.
19. Tlpumenenue 3akOHOB (H3HUKH B CO3JaHHH INPHHIHUIIHAIGHO HOBBIX METOJOB
00paboTKu BemecTBa.
20. OnTHKO-3EKTPOHHBIE NpPHOOPHI Ul ABTOMATHYECKOTO KOHTPOIS IOUIHHHOCTH
3alIMTHBIX TOJIOTPAMM. _
Croucok MoxerT ObITh 3HAUMTENBHO paclupeH. TeMmy pedepaTa CTYHEHTHI
COIJIaCyIOT C IIPETIOJaBaTeIEM.

7. YHEBHO-METOJAUYECKOE U TH®OPMAIIMOHHOE
OBECIIEYEHUE JUCHUILITAHBI

a) OcHOBHas TUTEpaTypa.
1. Tpodumosa T.M. ®usuka: y4eOHHK ISl BBICIIETO MPODECCHOHATBHOTO 00Pa3OBaHMs 110
TexHuuecKuM Hanpasienusm / T. K. Tpopumosa.— Mocksa : Axanemus, 2012 .— 316 c. : ui.,
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Tabn. — (Beicmee npodeccuonansuoe obpasopanue) (bakanaspuar) .— Ipemm. ykas.: c. 302-
310 .— ISBN 978-5-7695-7967-17.

3. KysuemoB A.A. ®usuka: Mexanuka. MonekyispHas (usuka. DIEKTPHYECTBO H
MarHeTH3M. OJIeKTPOMAarHWTHbIE KoiebaHus u BoiHbL. OnTHKa: yue6Hoe mocobue /A.A.
Kysnenos; Bnagumupckuii rocyapcTBeHHbIH yHHBEPCUTET UMEHH AJlekcanpa [ puropsesuya
u Huxonas I'puropsesuda CroneroBsix (Bal'V).— Hsa. 2-e, ucnp. u gom. 2013—160 c.: wui. -
bubmmorp.: ¢. 155-156. ISBN 978-5-9984-0337-8.

4. @usKMKa METOJMYECKHE YKa3aHHUs JUIS IOATOTOBKH CTYJEHTOB K TecTHpoBaHHIO / A. .
l'ankua [u  1p.]; Bnagumupckuii rocymapCTBEHHbBI YHHBEPCHTET HMeEHH AJeKcaHapa
I'puropsesuya 1 Hukonas I'puropsesuya CroneroBsix (Bal'Y), Kadenpa obmeit n npuknaaHoit
¢uzuxu 2013 .— 243 c. :— Bubmuorp.: c. 242.

0) HononHuTenbHas auTeparypa (1o BEIOOpY ¥ peKOMEHAALKMSM JIEKTOpa).

1. Kypc pusuxu: Yuebnoe nocobue mmst By3os / A. A. Jletnad, B. M. SIBopckuii. — 6-¢ u31.,
crepeoTdnl. — M. : Axanemus, 2007. — 719c. : Tabun., un. — (Beicuee o6pasopanue). — [Ipemm.
yKa3.: ¢. 693-713. — ISBN 978-5-7695-3801-8.

2. Tpopumosa, T.J. C6opHEK 3aa4 110 Kypcy QH3HKH ¢ pemeHusMu: Y4yeGHOe mocobue s
By30B / T. . Tpodumona, 3. I'. [TaBnosa. — 7- € u3a., crepeotuin. — M.: Bricmmas mxona, 2006. —
589 c.: un. — ISBN 5-06-004164-6.

3. CasemseB U.B. Kypc obmieit ¢usuxn: ydeGHoe mocobue mis BTy30B: B 3 1. / U. B.
CasenbeB. — 7-¢ m3n., crepeorun. — CII6.: Jlanb, 2007 — (JIyumme xaaccHyeckue y4eGHHKH)
(Knaccuyeckass yuebnas nmteparypa no ¢usuke) (YuebHHKHM 171 By3oB. CrenuanbHas
nmuteparypa). — ISBN 978-5-8114-0629-6.

4. Bombkenmredin B.C. CGopuumk 3amad mo ofmemy Kypcy ¢msuku: J[is CTYIEHTOB
TexHu4eckux By30B / B. C. BonbkenmreiH. — 3-e u3a., ucnp. u gorm. — CII6. : ITpodeccus, 2003;
CTI6. : Kamxnbrit mup, 2003. — 328 c.: w1, tabn. — (Cnenuanuct). — ISBN 5-86457-2357-7.

5. Miponos U. E. 3apaun no obmieit dpusnke : Yuebroe nocobue ms Byszos / U. E. Uponos. —
7-e u3n., crepeotun. — M. : BUHOM. JlaGoparopus 3uammii, 2007. — 431c.: w1 — (Obmas
¢usuka). — [ISBN 5-94774-614-X.

6. Yepros A.I'. 3anaunnk no ¢usmke: YueGHoe nocobue s Bry3os / A. I'. Yepros, A. A.
Bopob6neB. — 8-e m3n., nepepad. u mom. — M. : ®dusmariut, 2007. — 640 c. : wr., Tabn. — ISBN 5-
94052-098-7.

B) HHTEPHET-PECYPCHI.
1) KT® (OKypnan Texauueckoit Gpusnkn). Dnekrpornas sepcus http://journals.ioffe.ru/jtf).
2) Kyprnan «@u3MKa M TeXHHKA IIOJyIIPOBOAHHKOB». DJIEKTPOHHAS ° BEpCHS

http://journals.ioffe.ru/journals/2.
3) XKypuan «@u3uka TBEpaOro Tenay. JNeKTpoHHas Bepcus http://journals.ioffe.ru/journals/1.

Vcnonb3oBanre pasHOOOPA3HBIX YYeOHBIX MATEPHAIOB IOMYYEHHBIX M3 CalTOB
UHTEpHETa 1ocpeacTBoM nporpamMmel WinDjVie u npyrux nporpamm.
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8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE
JUCIUATLINHBI

1. Jlexumonnas moTouHas ayauropus «B», o6opydoBaHHAs ayau-, BHUIEO-,
MYJIbTHMEAUINHBIMHA CPEICTBAMH.

2. Myz3eil JeKUMOHHBIX JeMOHCTpaimit ayn. «B», ¢ HaGOpOM IEeMOHCTPAIHOHHBIX
npubopoB.

3. HaGop cnaiinoB u BUIe0hUILMOB.

4. OusnyecKMii NpaKTHKyM ¢ HaGOpPOM YCTAaHOBOK ¥  BCIIOMOTAaTeIbHOIO
obopynoBanus: ayn.428-3, 429-3, 426-3, 425-3, 424-3, 422-3,

5. Aypmuropus 18 1a0OpaTOpPHBIX  3aHATHIH, OCHAIIEHHAS COBPEMEHHBIMH
NEPCOHATILHBIMH KOMITBIOTEPAMH, 00BEIMHEHHEIMU B JIOKAIBHYIO BEIUHMCIUTENLHYIO
CeTb M YKOMIUICKTOBAHHBIMH HEOOXOAMMBIM CHUCTEMHBIM M  TPHKIAJHBEIM
IPOrpaMMHEIM obecrieduenneM— aya.421-3.

Paboyas nporpamma coctaBlieHa B COOTBETCTBHHM ¢ TpeGoBanusmu OIOC BO mo
Hanpasiienuto 27.03.05 «Munosatukay» (IIpukas Muno6prayku Poccun
or _11 aBrycra___ Ne 1006)

Pabouyro nporpammy cocraBun npodeccop kadeapsr OulId g j/ ®ypos JI.B.

Penenszent gy

(npencrasutens paGoroaaTers) = ;’/ 7774 / Kyuepuk A.O.
i A

Iporpamma oo6pena Ha 3acesanuu kadenpsr «O61mas 1 NpUKIagHAsT HU3UKa»

npoTtokos Ne 1 ot 30.08 2017 roga

3aBenyromuit kadenpoii Hopoxkos B.B.

Paboyass mnporpamma paccMoTpeHa H ono6peHa Ha 3aceaHHH  y4eGHO-
METOAMYECKOM KOMUCCHU HanpaBieHnus 27.03.05 « THHOBaTHKAY.
IIpoTtokonm Ne 1 oT 29.08 2017 rona

[Ipencenarens KOMUCCHHA L\,‘ - Mopo3os B.B.
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