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1. HEJHM OCBOEHHA THCITHUII/THHBI

IHeasMu  ocBOCHHS AMCUHIUIMHBL  «DU3HKa» sBnseTcss obecnedeHne Oyayllero
crenManucTa HayiHoW duinveckod 0a30i, Ha KOTOpOH B BhiCHIeH TeXHHYECKOH IIKoIEe
CTPOHTCS ODLIEHHKEeHepHas | clelHalbHas nojroToska. IlocnenoBare:isHoe u3ydeHne GH3nKu
BeIpa0ateiBaeT cnelH(HYECKHA MEeTOJ MBIWCHHS, (H3HYECKYI) HHTYHIHI, KOTOpHIE
OKa3BIBAIOTCS BeChMa IUIOJOTBOPHEIMM W B ApYTMX Haykax. CHenHaTucThl, TOJYYHBIIHE
mupoKoe (GH3UKO-MaTeMaTHUECKOoe 00pazoBanHyue, MOTYT CAMOCTOSATENBHO OCBAaHBaTh HOBHIE
TEXHHYECKHE HaNpaBlIcHHUA, YCIelHo padoTaTk B HHX, JIETKO MEPEeXOJUTh OT pelleHHs OJHHX
3a/1a4 K JIPYrMM, UCKATh HECTaHJaprHble H HETPaJULHOHHBEIE MYTH, YTO OCOOEHHO Ba)KHO 1A
npodeCCHOHATEHOH MOOHIIBHOCTH CIIEUAIHCTOB B YCJIOBHAX YCKOPEHHOI'O PA3BUTHS TEXHHKH.

3azaun Kypca QHINKH:

® TecopeTHYecKas MOATOTOBKA B 0OMacTH GH3UKH, MO3BOLIIOMAS OYAYIIHM HHKeHepaM
OPHEHTHUPOBATECA B NOTOKE HaydHOH M TeXHWUYecKoi HHpopManuu H ofecHeudBaroInas WM
BO3MOKHOCTE MCIIOJIB30BaHUA HOBBIX (PM3HUYECKHX IPHHUHIIOB B TEX 0DJACTAX, B KOTOPHIX OHH
CTICHHAIIH3UPYIOTCS;

e (dopMHpOBaHAE HAYUYHOIO MBIIUIEHHS, B YACTHOCTH [PAaBHIBHOTO MOHMMaHHg FPaHHI]
MPHMEHUMOCTH PazMHYHBIX (PHINYECKUX IOHSATHH, 3aKOHOB, TEOPHH M YMEHHS OIECHHBAThH
CTENEHE JOCTOBEPHOCTH pE3YNIbTATOB, MOIYYEHHBIX C TIOMOUIBK) IKCIHEPUMEHTANLHBIX HIH
MaTeMaTHYeCKHX METOJ0B HCCIEAOBAHH;

¢ BRIPadOTKA HPHEMOB M HABBIKOB pEIICHUH KOHKPETHRIX 3amad M3 pasHeIx oQnacTeit
(HU3HKH, IOMOTAIOIMX CTYJCHTaM B JalbHelINeM pelllaTh HHMKeHEepHEIE 3a7a4H.

®  03HAKOMIIEHHE CTY/IEHTOB C COBPEMEHHOH Hay4dHOH annaparypoi H BelpaboTKa y HUX
Ha4aJIbHBIX HABBIKOB IIPOBEJIEHHUS HSKCHEPHMEHTANBHBIX HAY4HBIX UCCIEIOBAHHH PA3MMYHLIX
(buzHYECKHX ABICHHI M OIEHKH NOIPEeIHOCTeH H3MEepPEHHH.

2. MECTO JMCHHMIIVINHLI B CTPYKTYPE OIIOII BO

BaxHas uens BeIcHIEro oOpazopaHHs — MONYYHThH HAYYHOE NPE/CTABIEHHE O NPHPOJAE H
MeTojax ee mno3Hanus. Pu3Mka Kak Beayllasd HayKa O IpHPOJE HIpacT [JIaBHYIO pONIb B
JOCTHKEHHH FTOH IEeTH.

ITo cRoeMY COIEPAHHIO H HAYYHBIM METOIaM HCCIICAoBaHus (PU3UKa ABIACTCS MOTYIHM
CpeacTBOM  00pa3oBaTeNLHOr0 M BOCIMMTATENBHOIO  BO3JEHCTBHA, NIOMOras pa3BHTHIO
YMCTBCHHEBIX crocoOHocTelf, dopMHpOBaHUI0 HAYYHOTO MHPOBO33PEHUA, BOCIINTAHHIO BOMH H
XapakTepa npu J0CTHKECHEH MOCTaBIICHHOH LIETH.

Ouzuka oTHOCcHTes K 0a30oBoil yacTH nporpamMMel. B COBpeMEHHOM €CTeCTBO3HAHHH
HIMPOKO TIPUMEHSIFOTCS MATeMaTH4ecKHe Merodbl. JId yCIemHoro ocBoeHus Kypca GHRHKH
CTy/leHTaM HeoOX0/IHMO 3HATH CIEOYIOLINE pa3iensl Bhicinel MaTeMaTuke: JuddepeHinansuoe
H MHTErpajbHOE MCUYHCIIeHHe, JA(ppepeHIHaAIbHbIE YPABHCHHs, aHATHTHYECKYIO IME€OMETPHIO H
nuHEHRYIO anredpy, pAAbl, SJIEMEHTBl BEKTOPHOIO &HAIM3d, (YHKUHH KOMILIEKCHOIO
MEPEMEHHOT0, IEMEHTH] TEOPHH BEPOATHOCTER M MATEMATHYECKOH CTATHCTHKH.




3. KOMIIETEHIHUHU OBYYAIOINEI'OCA, ®OPMHPYEMBLIE B
PE3YJIBbTATE OCBOEHHS JTUCHHUILIUHBI «®HU3HKA»

[TocnenoBartenbHoe H3yueHue (QH3UKH BHIPAOATHIBAET CHEHHM(UYSCKHH METOJ MBIIIUIEHHS,
(pHUIMICCKYI0 HHTYHLIHIO, KOTOPBIE OKA3LIBAIOTCA BECHMA IUIOAOTBOPHBIMH M B IPYIHX HayKax.
CrenuanycTel, NDONYYHBIIME IIHPOKOe (H3NKO-MaTeMaTHUECKoe 0O0pajzoBaHMe, MOTYT
CAMOCTOATENBHO OCBAMBATL HOBHIE TEXHHYCCKHE HANPABIEHHS, YCIIEIIHO paboTaTh B HUX, JIETKO
HEPEXOMUTh OT PEUICHUs OJHMX 3a7ad K pPELICHHK) APYTHX, HCKaTh HECTAHJApTHBIC U
HETPATUIKOHHBIE MYTH, 40 OCODCHHO BaXHO ANA nNpodeccHOHAILHOH MOOUILHOCTH
CIENUATHCTOB B YCIOBUAX YCKOPEHHOTO Pa3BHTHSA TEXHHKH, KOIJIA AMOPTH3AlMA NOCTHKEHHH
KOHKPETHBIX y3KOCHeIHANBHEIX 3HAHUH TPOUCXOMT YPE3BRIYanto ObICTPO.

B npouecce ocBoeHns NaHHON AWCLMINIMHBI CTYJCHT JOJIKEH 00azaTh CHenyKMHMH
obiyenpohecCuoOnaIbHBIMIL KOMAEMENYUAMUY.

CHOCOGHOCTRID TPUMEHATH CHCTEMY (YHIAMEHTANBHBIX 3HAHMH( MaTeMaTH9eCKHX,
€CTECTBEHHOHAYYHBIX, HEXXEHEPHBIX M OKOHOMHYECKHX) AN  MIASHTH(HKAIHH,
(GOpMYITHpOBAaHHS M pEIICHWA TEXHHYECKHX M TCXHONOTHYeCKHX npolneM B o0nacTw
TEXHONOTHH, OpraHM3alluu, [UIAHHPOBAHHSA ¥ YNPABIECHHS TEXHUYECKOH M KOMMEPHCCKOH
sxcnavaraiueii TpaHcnoprHeix cHeteM (OITK-3).

B pesynabrare OCBOGHHMS JUCHHILIMHEL oO0ydaromuiicd MOKEH JEeMOHCTPHPOBATh
CIIeJIYIONIHE PE3YIBTaTHl 00pa3oBaHust:

1) 3uatn:

dvHIAMEHTATbHbIE (PH3HYECKHUE TIOHATHS, 3aKOHEIL, M TEOPHH KJIACCHUCCKOH M COBPEMCHHOH
(bH3MKH; YHCICHHBIE IOPAIKH BEIHYHH, XapaKTepPHbIE JUIS PA3THIHbIX Pa3elioB HH3UKH;

OCHOBHBIC 33aKOHBI M INPHHIHMIB, KOTOPHIM NOTUHHAETCS TOBENCHHE pasHOOOPA3HBIX
(U3MYECKHX MOJIETeH, a TaKkkKe, BHTEKAlOMKE M3 STHX 3aKOHOB CJICACTBHS W BO3MOKHOCTH HX
IPHMEHEHHS Ha IPAKTHKE;

TeOpeTHYECKHME METOABI TIOCTPOSHHS PELIeHNS PasHOOGPA3HBIX 3a/5a4 110 (PH3MKE U METOIBI K
IPHHIMIE] TOCTAHOBKH 3KCIIEPHMEHTOB B GH3HKE;

OCHOBHEIE METOJb! KOMITBIOTEPHOH (H3NKH;

OCHOBHBIC IPHHITHIIBL CBA3H (DU3HKH ¢ XPYTHMHU HAyKaMH;

UCTOPHIO Pa3BUTHS (H3UKH;

BK:1AJI OTEYECTBEHHEIX M 3apyOeHHBIX YUSHBIX B Pa3BHTHE (PH3HKH.
2) ¥Merh:

onpesensTh 06ime POPMEL, 3aKOHOMEPHOCTH, HHCTPYMEHTANbHBIE CPEICTBA (PH3UKH,
TIOHATH IIOCTARJEHHYIO 33Ja4y, GOpMHUPOBAaTh PE3YIBTAT, CAMOCTOATEIBHO YBHASTD CICACTBUA
cpopMyNIUpOBAHHOrO pe3yabTara, paboTarb B KOMaHAe, MPOBOIUTH 3KCIEPUMEHTBL [0
3aJAHHBIM METOMKaM ¢ 00pabOTKOH K aHATH30M HX PE3YIIBTATOB .

3) Baanetn:

KyIbTYPOH MBIIUIEHHS, cnocoOHocThI0 K 00OOMIEHMIO, aHATU3y, BOCIPHATHIO
uHdOpMaIHK, MOCTAHOBKE LEIH H BRIOOPY NyTed e MOCTHXXEHHH, OCHOBHBIMH MPHCMaMH
00paboTKH U IPENCTaBICHUS IKCIEPUMCHTATBHEIX JAHHBIX.




4. CTPYKTYPA U COAEPKAHUE JHUCHHILIHHBI(MOIYJIS)

Obmas TpyI0EMKOCTb JMCLUHIUIMHDBL COCTABIAET 5 3a4ETHBIX AMHIL

(180 gacop).
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I. Mexannka

TeMaruuecKuil IUIAH THCITHIETHHDBI

1. Beepnenne. Tpeamver duzuxn. Metomsl du3HUECKOro HCCIeJOBaHHA: ONEBIT, THIIOTE3A,
JKCIEPUMEHT, TeopHs. Baxkneiinme sranst uctopun ¢usznki. Ponb dusuky B pa3BHTHH TEXHUKH




H BIMSHHE TEXHHKH Ha pa3BuTHe (u3ukd. Poias (uzuky B craHoBieHHM HubKeHepa. CBA3b
$UINKA ¢ JIPYTHMH HAyKaMH. Y CHeXH COBpeMeHHOH QU3MKH.

2. Hekotopele cBeicHUS U3 MATEMATHKH. POJTE MaTEMaTHKH B H3y4eHHH pu3ukn. OyHKuuu
H ux rpoussoanbie. UHTerpuporanne. O cMuIcie MPOH3BOAHON M HHTErpana B NPUICKEHHH K
(pu3HvecKHM 3ajadaM. DieMeHTBHl BEKTOPHOH anreOphl: olpejaeneHHe BEKTOpa, CIOKEHHE
BEKTOPOB,  YMHOXEHHE BeKTOpoB,  aupdepeHIMPOBAaHHE  BEKTOPHBIX  BEJIMYMH.
Juddepennuancasle ypaBHeHIS. JIeMEHTapHBIE CBEACHHA U3 TEOPHH BEPOSTHOCTH.

3. Kunemarvka mocTynaTtensbHOTro JiBMKeHWS. KWHeMaTHKa Kak pa3fell MeEXaHHKH.
MexaHHuecKoe ABM)KEHHE Kak MpocTtenasd opMa IBHXEHHS MarepHH. MarepuaibHas TO4ka
(uactuna). Cucrema otcuera. MHepuuameHbeie cHcTeMbl oTcueTa. Pammyc-pextop. IlpmHnmm
oTHocuTeNnbROCTH [ amunes. TpackTopusa. Panguyc KpuBH3HEI TpaeKTOpuH. JIHHEHHas CKOPOCTh H
AuHeRHOe yekopeHHe. TaHreHuHans,Hoe B HopManbHoe YeKopeHUs. CBA3b MeKAY NTHHEHRHBIMH U
YIUIOBBIMH KHHEMATHYECKHMH BEIHYHHAMH. HOCT}’I'IEI.TCHBHOC JABHXXCHHUC TREPJIOTO TElA.

4. JluHamMKka mocTynarenbHoro ABWxeHus. Jumamuka xak pazfen mexanuku. llepsbrid
3ak0H HBHOTOH4A W TNOHATHE HMHEPLUHAIBHOH cHcTeMBbl oTcdyera. Bropoi sakoH HeroTona u
MOHSATHE CHJIBL, MACCHl U UMITYJIbCA. Y paBHeHHe ABWXKeHHA. TpeTuit 3axoH HeloToHa H npeneiib
ero npuMenuMocTH. HewHepuuaisHble CHCTEMBI OTCUeTa. AOCONIOTHBIE M OTHOCHTENBHBIE
ckopocTs M vekopenne. Cunbl wHepumu. Ilentpobexnas cuaa. Cunma Kopromuca. Cucrema
MaTepHaIbHEIX Touek. LleHTp uHepnun (1eHTp Macc). Teopema O JIBHIKEHHH 1IEHTPA HHEPIHH.

5. BpamartensHoe aBMxkeHHe TBepsjoro Ttena. [loastue abconoTHOro TBepAoro Tena.
MomeHt cmisl. MoMeHT uMnynsca. Moment uHepnuu. Teopema llrelinepa. YpaBHeHHe
MOMEHTOB (CBS3b MOMEHT4 HMIYIhCAd ¢ MOMEHTOM CHIIb). YpaBHEHHME BpalaTebHOIO
IBHMKEHHS TBEpAOr0 Tela OTHOCHTSIBHO HENMOJBHKHOH ocu. KHHeTH4ecKas 3Heprus
Bpamamerocs Teepaoro tena. I upockommueckni 3¢ dext. CrRoboaHkIE OCH.

6. 3aKOHBI COXpaHeHHs. JHAYEHUE U COJICPKAHHE 3aKOHOB COXPaHEHH B MeXaHMKe. 3aKOH
COXpaHeHHS HMnyiabca. OJHOPOJHOCTE MpOCTpaHCTBA. PeakTHBHOE JBMKCHHE. 3aKoH
COXpaHEHHA MOMeHTa ummynabca. Mzotpomus npocrpaHcta. Pabora, sHeprus, MOLIOCTD.
Cea3p MeX Iy NOTEHIHANBHOH 3Heprued u cuioii. [lonstre cunororo nons. KoHcepBaTUBHBIE H
HEKOHCEPBATHBHBIC CHIIBI. 3aKOH COXPAHCHHS DHEPrMHM B MexaHuKe. OJHOPOJHOCTHE BPEMEHH.
KOHCEpBaTHBHEUI H NHCCHIIATHBHAA CHCTEMBI.

7. DneMeHThl MeXaHUKM kuaxocTeld H razos. OOmme cpoMcrBa »UIxKocTell H Ta3oB.
Vpaaenue OBHkeHHA B dopMe Dinepa. [Tone ckopocted, TuHUH B TPYOKH ToKa. Y paBHEHHE
HEPA3PBIBHOCTH. YpaBHeHHe bBepuyinmu. Cucrema ypaBHeHWH razoaMHaMMKH. BA3KOCTD.
Teuenwe Baskoil sxmnkoctu. @opmyna [lyazefing. JlamMuHapHbI M TypOyI€HTHBIH PEKHMBI
TeueHus. Llupkynsamug ckopoctu. [loTeHumankrHOe H BHXpPEBOe JBHKEHHA. [[BHikeHHe Ten B
HKHAKOCTAX U razax. TeopeMa JKykoBckoro.

8. DOneMeHTHl cHenHanbHOH TeopHHM OTHOCHTENBHOCTH. [IpMHIMD OTHOCHTENBHOCTH
Oitamteiiga. Poms ckopoctu cBera. Iloctynar mocrosHeTBa cxopocT cgeta. IlpeobpaszoBanus
Jlopenna. JlopeHuero cokpailieHie JIHHLL B 3aMeJIeHHe BPeMEHH. PenATHBUCTCKWA HMITYIIbC.
BaauMoces3s Macehl u 3uepruu. Hediekt macc. Dueprus cBa3v. COOTHOLUIEHHE MEXIY MOJHOH
JHEPTHell M HMIIVIBCOM YacTHLk!l. ['paHdlla MPHUMEHHMOCTH KIacCHUecKoH (HBIOTOHOBCKOH)
MEXAHUKH.

I1. OcHoBEE MoJIeKyNApHOH GHINKA H TEPMOAHHAMHKHU




9. MonekyaSpHO-KHHETHUYECKAS TEOpHs HAeaNbHOro rasa. OCHOBHBIE MOJOXKEHHUA
MOJIEKYISPHO-KHHETHYCCKOH TeopuM BelecTBa. MHKpO- H  MaKpPOCOCTOSIHMS CHCTEMBI.
Makpockonuueckne napamerpbl. [loHstHe uaeantbHoro raza. MonEKYJISpHO-KHHETHUECKOE
TOIKORaHME Temueparypel. Yucno creneded cBoOOAB MONEKYNbl. BHYTpeHHSs OSHeprus
HICANBEHOTO Ta3a. 3aKOH PaBHOPACIIpe/IeNIeHHs YHEPrHK [0 cTeneHsM cBo0oabl. JlaBneHue rasza ¢
TOYKH 3PEHHS MOJIEKYISPHO-KHHETHIECKOH TeopHH. OCHOBHOE YPaBHEHHE MOIEKYISIPHO —
KUHETHYCCKOW TeOpHH. Y paRHEHHE COCTOSHHS HiaeanbHOro rasa (ypasHeHue KnanelipoHa —
Menieneesa) .

10. DmeMeHTHl  KJIACCHYECKOH  CTAaTHCTHKM. JIWHAMHYCCKHE H  CTATHCTHYECKHE
zakoHOMepHOCTH B ¢mzuke. Crarncrnueckdil meroa uccnemoBaHus cucreM. dasoboe
IPOCTPaHcTRO, (hazoBad Touka, (azoBas sueika. IlomsTMe o (QYHKUHH pacnpesiesieHus.
Cratuctuueckoe ycpenHeHue. Pacnpeaenesue Maxceeana (pacnpefelleHHE MOJNEKYI 110
aOCOMIOTHBIM 3HAYECHUAM CKopocTH). CpenHHe CKOPOCTH MoleKyll. bapomerpudeckas dopvyna.
Pacnipenenenne boneipmana. Pacnipenesienne Makcseisia — bonpnmana.

11. Peanbnblie raipl. CUITB MEKMONEKYIIPHOTO B3aUMOICHCTBHA B razax. ¥ paBHeHHe Ban-
nep-Baansca. M3zorepMml  peansHoro raza. MertacTtaOmibpHBIE COCTOsIHMA.  KpuntHueckoe
cocTogHue. BHyTpeHHA sHeprus peanbHoro rasza. Jddext Jxoyna — Tomcona. CKMKEHHE ra3oB
1 TIONYUYCHHE HI3KNX TEMIIEpaTyp.

12. CpoHcTBa KAIKOCTEH. XapakTepHUCTHKA KHAKOTO cOocToAHHA. CTpoeHHe KHAKOCTEM.
bmixnnit nopanok. [losepxuocTHoe HaTskeHHe. CHIIBI, BOSHHKAIONINE HA KPUBOH NOBEPXHOCTH
#uakoctd. PopMyna Jlammaca. YcrioBug paBHOBecHd Ha rpaHulle AByX cpel. KpaeBo# yroi.
Cyauusanue. Kanuwispaele SpIeHus.

13, CeoiicTBa TBepABIX Ten. AMopdHble M KpHcTamiuueckue Tena. Kpucraninuyeckas
pewierka. JlaieHui nopaaok. YIpyras u mlacTHyeckas Aedopmarnmn. 3akon ['yka. JedexTr B
KpHcTannax. XUIKHE KPHCTATIEL.

14. dazopbic_paHOBecHA ¥_thazopwle mepexonsl. Pasel BelmecTBa. YCNIOBHS paBHOBECHA

da3. Ucnapenre m koHneHcanus. llmapnenne u kpucrannmmsanusa. YpaBHenne Krnamelipona —
Knaysnyca. ®a3opasg nHarpaMMa (quarpamma coctognnd). Tpoiinag Touxa.

15. DieMeHTBl TeopHH CTOJKHOBeHUH. IloHATHE CTONKHOBCHHA. YHPYroe H HEYIPYroe
crosikHoBeHHus. [lpunensHoe paccrosiHue. Paccesnue yactuu. CpeaHsad andHa cBoOoOIHOIO
npobera. IlpuHnun AeTanbHOrO paBHOBECHS.

16. Dmementr dusndeckoit xunetuku. [lonatue o pusnueckon knneruke. HepapHoBecHbIE
cHcTeMBL. Bpema pemakcamum. fAsnenus nepenoca. Juddysua. Kosbdumment auddysunm.
Tennonpopoanocts. Koaddmuuent tenmonpoBoanocTH. Bs3kocThs (BHYTPEHHEE TpPEHHE).
Koadupuiment Bazkoctr. /lunamuyeckas 1 KHHeMaTHyeckas B3KOCTE.

17. Ileproe Hauato TepMonuHaMHkH. CTAaTHCTHUECKHH H TEpMOIHHAMHYECKHH METOIBL
TepmoaunamMudeckad cucrema. TepMomumaMudeckuii mpouecc. OCHOBHEIE TePMOIHMHAMHYECKHE
MOHATHS: BHYTpeHHssi sHeprus, pabora, Temnora. (QoOpMyINHpPOBKH TEpBOro  Havala
TEPMOJIMHAMHKH. Y paBHEHHE MEPBOI0 Hadana TepMOIWHaMHKH. TermoéMKocTh. 3aBHCHMOCTD
TETLTOEMKOCTH WJICANTBEHOTO Taza oT Buja npouecca. Qopmyna Mafiepa. Paborta, corepiiacmad
rasoM IOpH H3oNpoleccax. JDHTAIbNHS (Tennoras ¢yHkuus). Anuabarndeckuii npoliece.
TennoéMKOCTE TBEPABIX Tel.

18. Bropoe Hauano TepMoruHaMukH. PaBHOBECHBIE W HEPABHOBECHBIE COCTOSHUSA
cucremel. OOparuvele W HeoOpaTuMele npoueccsl. Kpyrosoi npouece (nuxn). PopMyIHpOBKH
8




Broporo Havana tepMondHamuku. [lukin Kapno u ero KIIJ 1718 uaeanbnore rasa. lTemnosnie
JABHTaTe)Id H XOJIOIH/IbHBIE ManmuHbl. Makcumanereiii KI1J] TennoBoro apuraTens. JHTPONHS.
CratuctuHuecknit BeC (TEPMOJMHAMHYECKAs BEPOSTHOCTh). 3dKOH BO3PACTAHHMS JHTPOIMH.
CrarucTyecKoe TONIKOBaHHE BTOPOTO Havyana TEPMOJIUHAMUKH.

I11. JaexkTpUYECTEO M MATHETHIM

19. DaeMentsl Teopun mons. CkanspHble W BeKTOpHEIE 1ois B ¢mu3mke. [ paueHt
ckangpHoro nons. JusepreHuud BekTopHoro Tntond. Potop BexTopHOro momi. Omepatop
TamunstoHa (omeparop «Habsa»). Oneparop Jlammaca («nammacmad»).  Hekotopwie
HWHTErpanbHbIe TEOPEMEI.

20. Hanpsk€HHOCTH 3IEKTPOCTATHYECKOIQ OIS B BaKvyMe. DIEKTpHYECKHH 3apsm.
CoxpaHeHHe W HWHBAPHAHTHOCTH 3apsja. JlMckperHocts 3apsijga. 3akon Kysiona. llonatue
3MEeKTpocTaTHYecKoro mons. CuiIoBble JWHAM  (JHHMA  HAOpspKeHHOCTH).  [lpueuun
CYIEPIIO3UIIMHU JICKTpocTaTuaecKnux nonei. Ilotok BexTopa Hanps:keHHocTH. Teopema ['aycca
IUTA DIEKTPOCTATHYECKOTO TIONA B BaKyyMme u €€ cea3b ¢ 3akoHoM Kynona, JInddepennmansnas
dropma Teopemsl [aycca. [IpumeHeHHe TeopeMsl 'aycca ams pacdeTa moseH.

21. IloTeH1iHan pIeKTPOCTATHUECKOO MOng B BakyyMme. Pabota cuil 3aeKTpOCTATHYECKOTO
nons. Lppxynsuus HanpsyKCHHOCTH OJIeKTpocTatdueckoro noiisd. PoTop HanpsxkeHHOCTH
PEKTpOCTaTHYeCKoro nojid. [loTeHIHanbHOCTE (KOHCEPBATHBHOCTE) 3IEKTPOCTATHYECKOTO
nons. [lortennuar. PasHocts noTeHOHanoB. CBA3p MEKIY IIOTEHLHAIOM ¥ HAUPMKEHHOCTHIO
PIEKTPOCTATHYECKOTO 1o, YpapHeHue Jlanmnaca. DnekTpuuyeckHi IUNoib. DIeKTpHYecKui
MOMEHT JMNos (THIoNbHbI MOMEHT). [ToTeHIIHAN H HaNpsSXKeHHOCTL IMONA Junond. MomeHT
CHJI, JCHCTBYIOIMI HA JMIONH BO BHEIUHEM 3MEKTPUYECKOM [0JIe. DHeprus [OMIONA B
3MEKTPUUESCKOM ITOJIE.

22. Dnekrpryeckoe MoJie B AH3IeKTpuKax. CBoOOAHBIEe U CBA3aHHEIE 3apsIbl B BEIIECTBE.
Croponrne 3apsgbl. [Tonspuble W HemonmgpHhle MoTeKynnl Tumbl auiekTpukos. HoeHas,
INMEKTPOHHAN H OPHEHTAIIMOHHAs [OJIApH3ALHH. [lomapuiyemocts MOJIEKYJIEL
Tonsipa3oBaHHOCTE (BekTOp nosisipu3anuu). OaHopoaHas 1 HeoAHOpoIHAs Mosspu3anuy. CBA3b
HONAPU3OBAHHOCTH C HOBerHOCTHOﬁ ILTIOTHOCTBHO MOJIAPH3IAIHOHHOIO 3apdaia.
HHBHGKTPH‘-IGCKB}I BOCITpHMMYHBOCTE BEIISCTBA H €€ 3aBUCUMOCTE OT TEMTICPATYPhI. TeopeMa
["aycca Amg 2MeKTPHYECKOTO MOJ B AMMIEKTPHKE. DJIEKTPHYECKOe CMEIIEHHE (dNeKTpruiecKas
HHAYKOUS) B JUONEKTpHKe. JlupnmekTpudeckass NpOHHIIAEMOCTH CpeAbl. Boluncnenne
HAIPDKEHHOCTH  YICKTPHUYECKOTO  TI0JId B JIHJIEKTPHKE. ['panduHele  YCIOBHS s
IMEKTPUYESCKOTO OJIA Ha TPaHMIE pazaena “AMNEKTPUK — JH3NeKTPHK . CerHeTO3IEKTPHKH.

23, DnekTpuYecKoe ToJie [pOBOJAHMKOB. Pacnpeaenedue 3apsaaoB B IPOBOJHHKE.
DIeKTpOCTATHYECKOE TIOJIC BHYTPH H CHAPYXKH ITPOBOJHMKA. [ paHHYHBIC YCIOBHA HA TpaHHIE
“IIPOBOTHHMK-BAKYYM ™. DIEKTPHUECKHE CBOHCTRA NPOBOAMAIIENR 000NOUKH. DIEKTPOCTATHYCCKA
zamuTa. MeTon u3o0pakeHuit. ['paHHYHBIE YCIOBHA Ha TPaHHIE “MPOBOJHHK-IUNICKTPUK
J1eKTpOEMKOCTE  YEAHHEHHOIO IIPOBOJHHKA, CHCTEMBl [POBOJAHMKOB H  KOHAEHCATODA.
DjieKTpUdecKas JHEPrus CHCTEMBI TOUYEYHBIX 3apsIoB. JHEpPrHA 3apsiKeHHOTO TPOBO/HHKA,
CHCTEMBI TPOBOJHUKOB M KOHACHCATOpa. DHeprus JIeKTpocraTHyueckoro noas. OOwnémuas
ITOTHOCTE JHEPTHH DIIEKTPOCTATHYCCKOT O I10J154.

24, TocTosdHHBIA 2A€KTpHYeCKUH ToK. XapaKTepUCTHKH 3JEKTPOCTATUYECKOrO TOKa:
IJIOTHOCTH TOKA, CHIIA TOKA. YCJIOBHE CYLIECTBOBARMS IeKTpHYeckoro Toka. CTOPOHHHE CHITEL
Pa3HOCTE TOTEHUMATIOB, HANpsUKEHWE, SNekrpoipmkyad cuna (3JC). Kmaccuueckas
NEKTPOHHAs TEOpHs SJIEKTPOIPOBOIMMOCTH MeTanoB. 3axkonsl Oma u JDxoyng-Jlenma B

9




aaddepenmuaneioil dopme. 3akonsr Oma u [Dxoyas-JleHua B wHTerpansHOH opme. 3akoH
Oma ms HeomHOpORHOTO yaacTka mend. [Ipasuna Kupxroda. HemoctaTouHOCTE KaccHYecKoH
3EKTPOHHOH TEOPHH 3JIEKTPONIPOBOIMMOCTH.

25. Dnementsl puzMUeckoil 3NEKTPOHUKH. DJNEKTpHYECCKUH TOK B BakyyMe. DIEKTpOHHAdA
avuceHs. Pafora BeIXO/A IEKTPOHOB M3 MeTaula. DIeKTpuyeckui Tok B rase. [lpoueccer
HOHH3AaUWH M pexomOMHaunu. PaGora wonuzanuu., IloTeHunuan wWoHM3AUMH. YjapHasd
HoHuzanua. HecamMocTosTenbHEIHN razoBhId paspsa. CaMoCTOATEIBHEIH Ia3oBelH pa3pal. Bonbt-
aMIiepHasd XapaKTepHCTHKA ra3oBoro paspana. Buael paspaaos.

26. Ilnasma. llonstne o mmasme. Cmocodwl co3manus mnasmel KeasHHeHTpalbHOCTDL
Maa3MBl.  DNEKTPONpPOBOOHOCTL Inasmbl.  [leOaeBckuii pammyc (mebaeBckas — IiHMHA)
sKpaHHpoBaHus. [lnazmennas wuacrora. HuskoreMnepaTypHas mnnasMa H ee NpHMEHEHHE.
BricokoTeMneparyphas nnazma. IlpoGnema ocyiecTBICHHMS YIIPaBIAeMOro TepMOSIEPHOTO
CHHTE34.

27. MaruutHoe none B Bakyvme. 3akoH Awmnepa. MarHuTHad HHOyKUus. 3akoH buo —
Carapa (3akon buo — Casapa — Jamaca). [Toustne MaruuTHOrO nosist. [IpyHuMn cyneprnoszuumun
MarHuTHRIX monei. Cuna Jlopenna u cuna Awnepa. BHTOK ¢ TOKOM B MarHWTHOM MOJE.
MarHuTHbIH MOMEHT, MOMEHT CHIT, JIEHCTRYIOIHMH HA PaMKY € TOKOM BO BHEIHHEM MATHHTHOM
none. MarHutHoe nosie NpAMOJIHHEHHOTO U KPYroOBOTO TOKOB. [{HpKynsuus BeKTopa MATHUTHOH
FHAYKOAU. 3aKOH IIOJHOTO TOKa (TeopeMa O LUPKY/IUHH HMHIYKIHH MArHUTHOTO HOad) B
BakyyMe. I IpuMeHeHHe 3aK0HA MTOIHOI0 TOKA JUIS pacueTa MarHUTHBIX nojael. MaruutHoe none
JUIHEHOTO COJIEHOMIAa H Toponja. MarHMTHOe B3aMMOICHcTBHE TOKOB. EQWHMIIA CHNIBI TOKa —
amnep. Buxpesoe none IBMXyImerocs 3apsga. MHBapHaHTHOCTB 2NEKTPHYECKOTO 3apaia.
MaruutHoe none Kak pensiTHBUCTCKHH 3¢ deKT.

28. [emxenue 3apsbkeHHON YacTHIBI B BIEKTPUYECKOM M MAarHHTHOM nomix. JIpuskeHue
3apOKEHHON YacTHMIH! B DAEKTPUYECKOM H MarHuTHOM nowiX. [loHsarie o6 anekTpoHHOH omTHKeE.
Oddext Xosmna. YCKOPHTETH 3apsiiKeHITBIX JacTHIL.

29. MaruutHOe mosie B BemecTBe. [loHATHME MarHMTHOTO MOMeHTa aroMa. MUKpo- M
MakpoToku. MonekynapHele TokH. HamarHpueHHoCTE (BeKTOp HaMarHW9MBaHMs). MarnutHas
BOCITPUAMYHBOCTD BEIMECTRBA H €€ 3aBHCHUMOCTE OT TEMIIEPATYPHl. 3aKOH NMOIHOrO ToKa (TeopeMa
O UHPKYJIAIHH HAIPSKEeHHOCTH MAarHUTHOTO 10Js1) B BewecTBe. Hanmpsm&nnocTs MarHuTHOIrO
onass B BCUHICCTBE. MarautHas NpOHHHAEMOCTE CpE/bl. HHI[}'KIIHH MArHHTHOTO IIOJIE B
BeulecTse. ['paHHYnbIe YCIOBHA IS MAaTHMTHOTO TOJIA HAa IpaHHIle pa3fena ABYX cped. Tumbl
maraeTukoB. Touka Kropn. Jlomensl. KpuBad HaMarHH4HBaHuS.

30. DnekTpoMarauTHas uaAYKIMA. Oneir @apages. MaruuTHeld norok. 3C HHAVKUMH.
OCHOBHOH 3aKOH 3NMEKTpPOMarHUTHOH MHAYKIWH (3akoH Papanes). BeiBoa ocHOBHOIO 3akoHa
SMEKTPOMATHUTHOH HHAYKLMHM H3 3aKOHAa COXpaHEHHWs D>JHEpPrHH, a TakKe Ha OCHOBE
anexkTpoHHOH  Teopuu. llpaBuno JleHma (3akoH JleHma). lBneHHe  CaMOMHIYKIIHH.
HuaykTtuBHOCTE. MHAYKTHBHOCTE JUIMHHOIO COJIEHOHA. TOKH 3aMBIKaHMS U pa3sMBIKAHHA LICIIH.
SIBiaeHue B3aBWMHOH WHJAYKIMH. BrauMuas HHJAYKTHBHOCTB. DHEPrUs MAarHHTHOIO IIOJS.
Ob6BéMHas M0THOCTE 3HEPTHH MarHHTHOTO MOJIA.

IV. KoaedDaua ¥ BOJTHEI

31. Mexaunueckue xoaebanusi. CrodoHBIC (COOCTREHHBIE) H BEIHYXIEHHBIE KOIEOAHUS.
Ilonate 06 aBrokonebanuax. AuddepennnansHoe ypaBHEHHE IapMOHHHECKMX KOjeOaHHH
€ro peleHAe. XapakTepHCTHKH TapMOHMYecKHX komeOaHuii, [loHsTHe O rapMoOHHYecKoM U
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aHrapMOHMYecKoM ocimuistope.  M30XponrocTh kKonmebaHMH. DHeprud TapMOHMYECKHX
konebanuii. ClOXeHHE O/IHHAKOBO HANPABJIEHHBIX (CKAMPHBIX) FapMOHHYECKMX KoneGaHwi.
Metoa BextopHO#t Auarpammel. bueHus. CiroxeHne B3aHMHO IEPUEHMKYISPHBIX (BEKTOPHBIX)
rapMounueckux xonebanuit. ®uryper Jluccaxy. JuddepeHunanbHoe ypaBHEHHE 3aTYXaOLIMX
KoneOaHuil M ero pemeHue. AnepHoguueckuil mponecc. Yacrora 1 Ko3GdHUIHEHT 3aTyXaHH.
JorapupMuyeckuif  TeKpeMeHT 3aryxXaHuss #  J0OpoTHOCTL KomeDaTelnbHOH CHCTEMBL.
JnddepennpansHoe ypasBHEHHE BEIRYXKICHHBIX KoeOaHu H ero pellieHde. AMIIUTYa U ¢aza
IpH BHHYKICHHBIX MEXaHH4YeCKHX KoneOaHusx. MexaHndeckuit pesonaHc. PezoHaHcHEble
Kpueble. COOTHOINEHHE MEXTY (a3aMH BBIHYKIAOIMEH CHIBl M CKOPOCTH IIPH MEXdHHWYECKOM
pezonance. CrnekTp KonebaHuil, IOHATHE 0 paznoxeHuH Dypee.

32. Mexanwdeckie BonHEL Mexanusm o00pazoBaHHA MeXaHHUYECKUX BOJH B YIPYIroi
cpene. llpomosneBele W ToNepedHble BOJNHBEL BomHoBoe ypaBHEHHE M €r0  pelleHHE.
[apMoHHMYecKre BOJMHEI H UX XapaKTepHCTHKH. Y 1apHEIC BOMHLL | [pHHIMN CyIIepIIO3HIHH BOJIH
H TpaHHga €ro MNpuMeHHMOCTH. (Pa3oBas CKOPOCTH M JUCHEpCHd BONH. BoJHOBOH makeT H
rpynmnosas ckopocth. [loHarme o xorepeHTHocTH. HMuTepdepenuus Boiar. CTosuue BOJTHBIL
Dddext Honnepa ama 3BYKOBHIX BOJAH. YIbTpa- H HH(Pa3BYKH,

33. DaexrpoMarnutHele  xonebauud. Jduddepenuuansioe ypaBHeHHe Kkonebanmi B
KonebaTeNbHOM KOHTYpe H ero pemenune. JduddepenupanbHoe ypaBHEHHE 3aTYXAIOLIHX
IEKTPOMArHMTHRIX Koyiebanuii u ero pemrenne. Yactora u  kosddulHeHT 3aTyxaHus
eKTPOMarHuTHoro Konebanus. Jlorapupmudeckuil JieKpeMeHT 3arTyxaHusi M J100POTHOCTH
KoHTypa. JuddepeHunaTbHOe YPaBHEHHE BRIHYKJCHHBIX HICKTPOMATHUTHBIX KOJeDaHHH ¥ ero
pelreHue. AMIUIHTYa M ¢a3a NpH BEIHYKICHHBIX MIEKTPOMArHUTHBIX KoJieOGaHusax. PesoHaHc B
KonedaTensHOM KOHTYpe. Pe30HaHCHBIE KPUBBIC O HAOPSKEHHA H CHibl ToKa. [lepeMeHHbINA
TOK.

34. 3IeKTpoMarHuTHHIE BOJIHBI. DapajieeBckas W MAKCBEIUIOBCKAs TPAKTOBKH SBJICHHS
SMEKTPOMArHUTHOH HHAVKIIWH, TOK CMelleHns. JneKTpoMarauTHoe none. Cucrema ypaBHEHHHA
Makcpemia. BorHoBoe ypaBHeHHE I8 2MEKTPOMArHUTHOTO NOJA M ero pemedde. CkopocTb
PacIIpoCTpaHEHH IEKTPOMArHUTHEIX BOIH B cpedax. OCHOBHBIE CROHCTRA AJIEKTPOMATrHHTHBIX
pond. Bekrtop Iloftntuara. HMmnyaee anextpomaruuTrROro nons. HanydeHuwe jumoas.
JuarpamMma HanpaeneHHocTH. J(dekt Homnepa m1a snekTpoMmarHdTHeIX  BonmH. [llxana
3JICKTPOMAarHMTHEIX BOJIH.

Y. OntHKa

35. PacnpocTpaHeHHe CBeTa 4epe3 TPAHUNY JIBYX cpejl. FIeKTPOMarHWTHas TNPUpOaa
ceera. IlpuHmun TrofireHca. 3aKOHBl OTpPaKEHHS W [peloMiIeHHs. AOCOMOTHBIH H
OTHOCHTENIBHBEIA MoKazaTend npernoMieHus. [lonHoe BHyTpenHee oTpaxkeHwe. CBETOBOJBL
'comeTpryeckad ONTHKA Kak TMpedeNbHBIH Coydail BOMHOBOH ONTHKH., OINTHYECKHE
HHCTPYMCEHTBL

36. Hurepdepeniua cera. MOHOXpPOMATUUECKHE H HEMOHOXPOMATHYECKHE BOJIHBL
[IpuHUHD cynepro3HLHH M MHTCHCHBHOCTL IIPH CIOKeHMH CBETOBBIX BoNIH. Bpemennas
KOTE€pPEHTHOCTh. BpeMs M IluHA KorepeHTHOCTH. IlpocTpaHcTBenHas KOrepeHTHOCTh. Pamnyc
korepentHoctd.  Onrtudeckas amupa  nytd.  OnTudeckas  pasHocTh  Xoja.  Pacuer
uHTephEPEHIHOHHOH KAPTHHBI OT ABYX KOIEPECHTHBIX HCTOYHNKOB. [lonocel paBHOH TOMIMUHEI H
paBHOTO Haknosa. MHoronyuesas uHTepdepernus. Crocodbl Momyd4eHHs] KOTEPEHTHBIX MydeH.
HuTtepdepoMeTprl.
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37. dndpaxuus ceera. llpwamun [oidiresca — @pesens. Meroa 3on  @Ppenens.
Ipsmonuaeiinoe pacnpoctpaneHue csera. [udpaxums Dpenens. Hudpaxius Dpenens or
KPYILJAOro OTBEPCTHST M Kpyrnoro Aucka. JInppaxkuma OpeHens oT Kpaf MOAYIUIOCKOCTH.
Coupane Koputo. Hubppaxuua Opaynrodepa or OECKOHEUHO IIHHHOH MNPAMOH IIETIH.
JuppaknpoHHas pacxoauMocTh. Jlubpakius or ojHOMEPHOH au{pAKIHOHHOH peNIeTKH.
Paspewatomas cocoOHOCTE ONTHIECKHX HHCTPYMEHTOB. [loHsaTHe 0 ronorpadun.

38. Monsipuzauug ceta. EcTecTBeHHEBIH W MONSApH30BaHREIHA ceeT. CTENeHb NOISpH3AlHN.
[onstpuzanus cBeTa 1pd NpenoMiIecHUM M oTpakenuu. 3axoH bproctepa. Ilongpusaums nipu
neofHOM jyuenpenomieHud. OOBIKHOBEHHBI M HeOOBIKHOBEHHBIH yuu. OnTHUECKas OCh
kpuctamna. [Tonsapousasl v nomspu3anuontble mpuaMel. [lomapuzaTopsl ¥ ananu3aTopel. 3aKoH
Mamoca. [loayBORHOBEIE H YeTBEPTHBONHOBHIE NNAcTHHKH. McKyccTBenHas orrugeckas
annzoTporusg. OnTHYdeckas aKTHBHOCTE BetnecTea. JdekT Dapanes.

39. Jlucmepcus cBera. 3aTpyIHEHHS B IJEKTPOMArHHTHOW Teopur Maxcgenna.
HopmanbHas u aHoManbHad gHcnepcud. Metoasr Habmonenns aucnepcud. lipusmarndecknit »
AH(PAKIHOHHBIHA CIIEKTPEL. DIeKTPOHHAs TeopHs aHucnepceuu ceera. [lormomenue ceera. 3akon
Byrepa. llBeTa Ten i cneKTpsl [0 rIOMMEHH.

VI. KpanroBas pH3HKa

40. 3neMenTrl KBaHTOBOH ontuky Tennoroe wuinydyeHue. PaBHOBECHOE H3NyYeHHE.
XapakTepHCTHKH TENNOBoro u3nydeHus. AGcomoTHo YepHoe Teno. 3akoH Kupxroda. 3akon
Credana-bonpiimMana 1 3axkoH Bmna. PacnipenenceHue sHepruu B cliekTpe abCoIIOTHO YEPHOIO
tena. Gopmyna Panes-)xunca. Yastpaduoneroras katactpoda. KeantoBas runoresa u
dopmyna Tnanka. Buemmsuii dortosnexrpudecknil 3¢dext B ero 3axkoHsl. DoToHBL ekt
Komurona u ero reopus. Mogens atoma Peseptoppa. [loctynater bopa. AtoM Rosopoaa.

41._ DnemenThl KBaHTOBOM  MexaHuky [unoresa ne bpoiins. DxcnepumentansHoe
TOJITBEPXK/IEHHE BOIIHOBEIX CBOHCTB MukpodacTHll. COOTHOLIEHHE HEOIpEAENEHHOCTEH.
Bonnoras (GyHKIHA, ee CBOWCTBA W CTATHCTHYecKWH cMblci. HecramuoHapHoe ypaBHEHME
[MIpeawarepa. CrammonapHoe ypapHenue lllpeagunrepa. YacTHia B MOTEHUHAIBHOH sME.
[MpoxoxkaeHne dacTWipl depe3 NOTCHOMANGHBIH Oapbep. KBaHTOBEIH TapMOHHYECKWH
ocipungTop. Ypaemenuwe lllpenunrepa ang IMeKTpoHa B aroMe  BOAOpoja. InasHoe,
opbuTATEHOE M MATHHTHOC KBAHTOBBIE uncia. KBaHTOBaHHE HSHEPIHH DJJIEKTPOHA B ATOME
Bogopoaa. Cuekrp atoMa Bogopoaa. Ilpasuno otbopa. OpOMTANBHEIA H MarHHTHBIA MOMEHT
smexTpona. CoOCTBEHHBIH MEXaHMYECKWH MOMEHT HMIYNbCa 3JeKTpoHa (crnuH). CIHHOBBIN
MArHHTHBIH MOMEHT 37eKTpoHa. CIIHHOBOE M MAarHHTHOE CIIMHOBOE KBAHTOBEHIE YHCIA. OMBIT
ltepna u ['epnaxa. ITpuranwmn 3anpera Iaymi, Iepronuyeckas cucreMa smeMeHTOR Menaeneepa.
Ilornomenyne, CIOOHTAHHOS H MHJAYIWPOBaHHOe wu3nydeHue. Jlazepwl. llpuHIMn nelctBug
nasepoB. Kmaccuueckas teopus TemnoeMkocTH. 3akoH Jlronmonra u Iltu. KsanToBast Teopus
TerioeMKocTH JitHmTelHa. Teopus Teroemkoctd JleGas. Pononbl. Bo3oHBI ¥ (epMHOHBL
[NouaTHe 0 KBAHTOBLIX cTaTHcTHKaX boze-Diinmrelina n @epmu-/Iupaka.

42. OcHoBHBIE moHsATHY (GU3UKH TBEpAOTo Teja. JHEPreTUYECKHE 30HBI B KPHCTA/LIAX.
Pacnipejienienne 2JIeKTPOHOB [0 JHEpreTHUecKHM 3o0HaM. Kiaccudukauma Teepabx Tenl Ha
METAUIBI, TOJYIPOBOJHUKH M JUUeKTpUkH. CoOCcTBeHHas M IPHMECHAs MNPOBOIMMOCTH
TIONYTIPOBOAHHKOB.,  DJIEKTPONPOBOHOCTE  TBEpABIX Tel. TeMmeparypHas 3aBHCHMOCTH
ANICKTPOIIPOBOAHOCTH  META/UIOR M IMOJIYHPOBOJAHHMKOB. Yposens Mepmu. P-n nmepexon.
[lonynpoBOAHHKOBEIE THOIEL.
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43, OcHoBbI (PHZUKH aTOMHOIO S/Ipa U 31EMEHTAPHBIX YacTHL. XapaKTepHCTHKH aTOMIIOrO
aapa. Moaem atoMHoro sutpa. Macca | 9Heprast CBsizW s/1pa. 3aKOoHBI PaJANOAKTHBHOIO pacnaia.
Anbda-, Oeta- U raMmMa-usiyyeHHe. SJIepHele peakiMy M 3aKOHBI coXpaneHus. Peakuna netenns
siaep.llennas peakuus neTenus. Peakuus cuHTez?a aTOMHEIX saep. [IpoOmema ynpasigemeix
TEPMOSIEPHBIX peakuuil. BUapl B3auMomeHcTBHH H KIacCHHKAUMA TEMEHTAPHBIX YACTHIL.
MeTtoas pervcTpanyy ieMeHTapHsix yacTil. Koemuveckue yud. YacTHIBI H aHTHYACTHIILL.
Hciitpuno.

5. ObPA3OBATEJIBHBIE TEXHOJOT'HH

. JIeKIIHOHHO-CEMHHAPCKAs cUcTeMa 00yueH!s ( TpaduLMOHHbIE JIEKIIHOHHBIE,
NpaKTH4ecKye, J1ad0paTopHbIe)

. OpHMEHEHHE MYJIBTHMEAHA TeXHOAOTHH { MpoBReIeHHe NEKIMOHUBIX 3aHATHA ¢
OPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOIOTHI)

. JEeKIMOHHBIE M TIPAKTHYECKHE 3aHATHS KaK HaydHble KOHEPeHIHHE IO pe3yabTaTaM
JOKI1a40B CTYACHTOB

6. OLHEHOYHBIE CPEACTBA AR TEKYIMEIO KOHTPO.1A
YCIIEBAEMOCTH, [IPOMEXKYTOUHON ATTECTAIIMU TII0 HTOCAM
OCBOEHHA AUCHHITTAHBI W YYEBHO-METOJHYECKOE OBECIIEYMEHHE
CAMOCTOSTEJbHONR PABOTHI CTYJIEHTOB

. paboTa ¢ JeKIHMOHHLIM MaTepuaIoM Kak [0 KOHCIeKTaM, IHTEPaType, Tak !
3IEKTPOHHBEIM UCTOHYHHUKOM HAGOpMAITHH
. BBIMIO.THEHHE ZOMAIIHETO 3a1alHd U NIOATOTOBKA K peHTHHI-KOHTPO.IAM
. BBIIIO.JHCHHE pacueTHO-TpadHIecKuX padboT:
PTP Ne 1 Mexanuxka
PI'P Ne2 MonekynspHas pU3MKa ¥ TePMO;IHHAMHKA
PFP Ne3 DnekTpoMarieTism
PI'P Ned KonteGanus u BoTHEL. OnTHKA
PI'P Ne5 KpanToras ¢uzuka
PI'P Nef @duszuka aToMa H aTOMHOTO fA1pa
® J1A KOHTPOI paboThl CTYASHTOB, & TAKKE [UTS CTUMY/JIMPOBAHHSA CHCTEMATHYCCKOIO
H3yUeHHA Kypea GU3MKH B TeUCHHE ceMecTpa NPeIyeMOTPeHET peHTHHT-KOHTPOIU. OHH
NPOBOJATCS B TACBMEHHON hopme
. J1ST KOHTPOIIS 3HAHWH CTYJIEHTOR 1IpOBOMTEA 3a4eT (1 cemecTtp) W oK3amMen (2 cemecTp)
Texkymmnii KOHTPO/IL YCNEeBAEMOCTH
BOTIPOCHI /1J151 NPOBEAEHUSA PEHTHHI-KOHTPOJIA
1 cemecTp

Petimunz-konmpo:ian Nel

1. Mexannueckoe ABHAKEHME Kak npocTelmas dopwma JemkeHHs Martepud. CHcrema
otcueTa. [IpuHuMn oTHocHTeNbHOCTH 1 asunest. [lpeodpazoranua [Nanunes. Paguyc-BeKkTop.
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2. MarepuansHas Touka (dactHua). TpackTopusa. Paguyc KpHBH3HBL TpPaeKTIOPHH.
Jluneilinag ckopocTh K TMHEHHOe yekopenHe. [locTynarensHoe ABHKEHHE TBEPAOro Tea.

3. TaHreHuManpHOE M HOPMATLHOE YCKOpeHMs. (UBS3b ME¥IY JTHHEHHBIMU W YIJIOBBIMH
KMHEMATHYSCKUMH BeTHUHHAMH.

4. Tleprrii 3axoH HEIOTOHA M MOHSATHE MHEPHHANLHOH cHCTeMbl oTcyera. Bropoii zakon
HploToHa U TIOHSTHE CHIBI, MACChl M HMITY/IbCa. ¥ paBHEHHE IBHKEHUA. TpeTHii 3akoH HeioToRa
H IIpeREIEI €r0 IPHMCHHMOCTH.

5. HewnepnuaibHble cHCTeMBI OTcueTd. AOCONMIOTHBIE M OTHOCHTENBHBIE CKOPOCTH H
yckopeHue. CHIIbI HHEPIMH.

6. Cucrema marepuanbHbiX ToueK. LlenTp uHepunu (UenTp Mmacc). TeopeMa o JBH3KEHHH
LISHTPa HHEPLIMH.

7. llonsatue abconroTHO TBepAoro Tena. MoMeHT uHepLuu Tena.
8. Teopema lllreiiHepa.

9. MomeHt cunpl. MoOMEHT HMIyIbca. YpaBHeHHE MOMEHTOB. Y PpaBHEHHE
BpAaINaTeIFHOIO JABUAKEHUS TBEPJIOTC T€J1a OTHOCHTEIbHO HETIOABHIKHON OCH.

10. Tupockonnyeckuit addexr. CBobOIHBIE OCH.

1. 3akoH coxpaHeHH UMIIY/Ibca U TpeTHii 3akoH HeroToHa.

12. 3aKoH coxpaHcHHA MOMEHTA HMITYIILCA.

13. Pabora u 3HepIrusa B MEXAHHKE. DHEPrHA KHHETHYECKasA H NOTEHIMANIbHAS.
14, TlonaTe cunoBoro nojst. CBs3b MEN/LY IOTEHITMAIBLHONW SHEPIHeH H CHIIOH.
15. 3aKoH coXpaHeHHs MEXAHHUECKON IHEPIHH.

16. KonceppatuBHble M HEKOHCCpBATHBHEIE cHILL KoHcepBaTHBHAs M IHCCHIIATHBHAs
CHCTEMBI.

17. 3a1a4n MeXaHHKH KHAKOCTER H Ta30B.

18. Ypasuenue Dilnepa.

19. YpapHeHHe Hepa3peIBHOCTH. Y papHenue bepnymiu.
20. Cuctema ypaBHEeHHH ra3oIHHAMHKH.

21. Hupxymsums ckopoctd. [loTeHnmansHoe W BUXpeRoe jIBHKeHHs. Teopema
Kyxosckoro.

22, JlavuHapHbii B TypOYIeHTHEIHA peKUMEI TEUeHUS.
Peiimunz-xkoumpois N2

1. TlonstHe maeapHOrO Taza. MONEKYIAPHO-KHHETHIECKOE TOIKOBAHWE TEMIIEPATYPHI.
Maxkpockonu4eckHe 1apaMeTphl CHCTEMEL.
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2. BuHyTpeHHss JHeprus HIcanbHOro rasza. Yuciao creneHed csodomwl.  3akoH
paBHOpacHpeleeHHs JHEPrHH.

3. JapienHe rasa ¢ TOYKM 3pEHHS MOMEKYTIpPHO-KMHeTHYecKoH TeopuH. OcHOBHOE
YPaBHCHHE MOHBK}UIHpHO—KHHETH‘-ICCKOﬁ TEOPHH.

4, YpaBHeHHE COCTOSHHS H/lealibHOTO ra3a (ypapHenue Knanetipona —~ MeHzeneesa).

5. /luHaMHuYecKHe M CTATHCTHYECKHAE 3aKOHOMEPHOCTH B (pu3uke. CTaTHCTHYECKUIT METO,
HccaenoBaHus cucteMel. [ToHsTHE 0 (DYHKIMH paclipeelIleHus.

6. @azoBoe mnpocrpancreo. Dazosas Touka, ¢azoBad suckka. CraTHCTHYECKOE
VepeaHeHue.

7. Pacnipenenenune Maxcpenna. CpeiHue CKOpPOCTH MOJIEKYJL
8. bapoMetpudeckas bopMmyna. Pacnpeagenenue bonelimana.
9. Pacnipenenenne Makcgeeana — BonasuMana.

10. ¥pasuenne Ban-nep-Baansca. MzoTepMbl peaibHBIX ra30B.

11. MeTtactabunbHoe cocTosiHHe. KPHTHYCCKOE COCTOSHHE.

12. BHYTpeHHSS 3HEprus PeaibHOro rasa.

13. XapakTepucTHKa JKHIKOTO COCTOSHHS. bIMKHIEHA NOPAIOK.

14. IloBepxHocTHOE HATKeHKUe. CHIbl, BOSHHKAIOLIHE HA KPHBOH [TOBEPXHOCTH 3KHIKOCTH.
Gopmy:a Jlannaca. CMaddBaHue W KallMIUIPHEIE SBJICHUL.

15. TlousTHe CTONKHOBEHHA. YIIPYroe H HEYNPYT0e CTOJKHOBEHHS.

16. IlpuuensHoe pacctoaHue. DiddexTuBHoe cedeHHne paccessud. CpedHdas IMHHE
¢BoboaHoTO npobera.

17. OcHOBHEIC TEePMOIMHAMHUYECKHE IIOHATHS: BHYTPEHHAA BHEPrus, padoTa, TEIuoTa.
YpaBHEHHE NEPBOIO Hadala TEPMOIHHAMHEKH.

18. 3aBHCHMOCTE TEMIOEMKOCTH HJ€albHONO raza oT BHOAa Tpoinecca. Pabora,
coBepInaeMas ra3oM mpHv H30NpoIeccax.

19. Anuabarnyeckui mponecc.
20. OGparumsre U HeoOpaTHMele Hpoueccel. Kpyropoi mpouece (UKiI).
21. Hukn Kapro u ero KIIJ1 qna vaeansroro rasa.
22. TlpuHIEn JeiicTRAS TEIIOBOTO IBUIATEIA H XOI0IRIRHOH MalllMHBEL.
23. DuTponnas. 3aK0H BO3pacTaHHd IHTPOIIHH.

Peiimunz-konmpois NXe3

1. 3akon Kynona. HampspkenHocTh — dnekTpocTatuueckoro  nons.  Ilonarue
3NIEKTpOCTaTHYeCKOTO Mo:1s. [IpHHIAT cyNepno3HLIHH JIEKTPHYSCKHX oM.
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2. llotok HanpskenHocTH. TeopeMa ['aycea a7 3JIEKTPOCTATUYECKOTO [I0JIA B BAKYYME.
3. Ilpumenenne teopemst [aycca juin pacueTa nomnei.

4.  Pabora cun snekrpocraTddyeckoro  rnoid.  LMpKymanHd — HanpsoKEHHOCTH
MEKTPOCTATUYECKOTO TIONS.

5. Tlorenunan. Paznocts noreHuuanoB. Cesi3bk MEKIY NOTCHIHAIOM H HaIPKCHHOCTHIO
AMEKTPOCTATHYECKOTO TIOJIS.

6. CpoOojHEIE H CBA3aHHBIE 3apaasl B BenlecTBe. THIOB ju3neKTpukoB. HoHHasd,
SJICKTPOHHAS H OpPHCHTAIMOHHAS TTOIAPH3AIHH.

7. llongapu3oBaHHOCTE. JIUATIEKTPUIECKAs BOCIPAHMYHBOCTE BEIIECTRA U €€ 3aBHCHMOCTh
OT TEMINEPATYPhIL.

8. Teopema Taycca Ind 9JIEKTPUUECKOTO TONs B JHIICKTPHKE. DNEKTPHYECKOe
cMerenue. JduanexkTpudeckad IpoHUIAEMOCTh cpelbl. HanpsikeHHOCTh 31€KTPHYECKOTO OIS B
JHIIEKTPHKE.

9. I'paAryHEIe YCTIOBHS A0S JAEKTPHUECKOrO IIOJIE HAa IPaHHLE paziena “‘AHAJICKTPHK —
JTHIIEKTPHK .

10. PacnipenencHue 3apsa/10B B IPOBOAHHAKE. DIEKTPOCTATHYECKOE TI0JIE€ BHYTPH H CHAPYKH
TNPOBOAHHKA. JINEKTPOCTaTHYECKA 3allIHTa.

11. DeKTpOEMKOCTE YeJMHEHHOTO IIPOBOTHHKA, CHCTEMBI IPOBOJHHKOB M KOBASHCATOPA.

12. DHeprus 3apsKeHHBIX YEIUHEHHOTO IIPOBOIHMKA, CHCTEMBI IIPOBO/IHHKOB H
KOHJIGHCATOpa. DHEPTHSA 3NIeKTpHYecKoro moid. OObeMHasd NIOTHOCTh JHEPIHH 3JIEKTPHYECKOIO
TIOTIA.

13. XapakTepuCTHKH 3JICKTPHYECKOTO TONS H YCIOBHS €ro CYIIEeCTBOBaHHA. PajHocTs
TIOTEHITAANIOB, MIEKTPOIBIDKYILAS CH.14, HATPIKCHHE.

14. Beisoa 3akonoB Oma g Jloyis — JleHiia u3 31eKTPOHHEIX HPEICTABICHHI.

15. 3axon Amnepa. Marnutnas unaykuud. 3akoH buo — Casapa. [lonaTne MarnuTHOIO
nons. [[pyHIMI Cynepno3HIMK MarHUTHRIX [10JeH, MarHHTHBIH MOMEHT.

16. MaruuTHOE 1noJe NpAMOJIMHEHHOT0 H KPYTOROTO TOKOB.

17. llpkynsinns BeKTOpa MarHUTHOH UHAYKIMH. 3aKOH IONHOro Toka. MarHHuTHOe mose
IATMHHOTO CONEHOHA H TOPOUJa.

18. MarauTHoe B3aHMOIeHCTBHE TOKOB H e JHHHIIA CHJ1bI TOKA — aMIIep.

19. JIpMskeHHe 3apsHKSHHBIX YACTHI] B 3JEKTPHYECKHUX M MArHUTHBIX TIOZISIX.

20. IlonsTHe MAarHATHOTO MOMEHTA ATOMA.

21. Mukpo- u Makpotokd. MonekynspHasie ToOKH. MarHUTHASA BOCIIPHHEMYHBOCTE BEIECTBA.

22. 3aK0H NOIHOrO TOKA MM MarHHTHOTO 1014 B BemecTse. HanpakenHocTs MarHUTHOTO
nons. MarHuTHas NpoHHIaeMOCTh cpe/ibl. MHIyKIIMS MarHiTHOTO MO B BEILECTRE.
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23. I'parvunkle yCIOBHSA LI MArHUTHOTO OIS HA TPaHHIIe pa3icna IByX Cpeil.
24. Tunsl marrnerukos. Kpupad Hamarunansanus. Touka Kropu. JloMeHEL

25. Onwmir  ®apanes. Maramtesit  morok. 3JIC  mmayxmmm.  OcHOBHOH  3aKoH
JeKTpOMarHuTHOH HHAYKIHH. [pasuno Jlenna.

26. CaMOMHAYKIMA W B3aUMOWHJYKIHMs. MHAYKTHBHOCTE W B3aMMHad HUHIYKTHBHOCT.
ToOKH pa3MbIKaHHA K 3aMBIKaHHSL.

27. DHeprug MarHUTHOrO 1oL, O0seMHas MIOTHOCTE SHEPTHH MATHHTHOTO [TOJIA.
2 cemecTp
Peitmunz-xonmpo.n Nel

1. CBoGoaHblEe W BHIHYKISHHBE Konefanus. [ apMOHHICCKHE MEXaHHYECKHE Koebanus U
HX XapAKTEPHUCTHKH.

2. DHeprus rapMOHWYECKYX MeXaHWdeckux Koyiebanwil. IlomsTne O rapMOHHYECKOM H
AHrapMOHHYSCKOM OCHHILIATOPE.

3. C-i03CHHE OJMHAKORO HATTPARICHHBIX TAPMOHITIECKHX KoyleOanuii. brueHus..

4, CioKeHHE B3AHMHO TEPIEHAMKY/ISPHBIX TapMOHHYeCKHX koseOanuil. Ouryphl
Jluccaxy.

5. 3aryxaioiHe MexaHudeckwe koleOamms. YacToTa, KO3(DOUUHEHT 3aTyXanus,
norapuMHUYECKIH TeKpeMEHT 3aTYXaHHI MeXaHAYECKNX Ko/ieOaHmi.

6. BhiHYXIeHHBIC MCXaHHUYECKHE KOTeOaHHs. AMIUIATYZa K (a3a NPH BEHYAKIEHHLIX
MEXAHHYCCKHX KoneOanusx.

7. Mexandueckuii pesonaHc. PesoHaHcHmie kpuBble. COOTHOIIEHHA MeXay hazamu
BBIHY KIRFOLLUEH CHIIBI 1 CKOPOCTH NP MEXaHHIECKOM PE30HAHCE.

8. MecxanusMm 0Gpa30BAaHHA MEXaHHJYeCKHX BONH B ympyrodl cpene. llpoponbubie H
momepeyHble BOAHEL BOIHOBOE ypaBHEHHE M €ro peuleHse. ['apMOHHYECKHE BOJHBL H HX
XapakTepPUCTHKH.

9, da3zoBag CKOPOCTH M JHCTICPCHS BOJIH. BOMHOBOMH ITAKET W IPYIIIOBAd CKOPOCTb.
10. [TonsTue o Korepertaoctr. VinTepdepernna oy, Ctosune BONHBL

11. KoneBarejasHbii KOHTYp. |'apMOHHYECKHE OISKTPOMATHUTHBIE KoJjeDaHHA H WX
XapaKTePHCTHKU.

12. 3aryxaromue SIeKTpOMarHHTHBIC Konebamus. Hacrora, KO3(pULIHEHT 3aTyXaHHs,
nTorapu(pMuYeckuii IEKPEMEHT 3aTYXaHWs BIeKTPOMArHHTHBIX xoneGanwmit. JloGpoTHOCTB
KonefaTenbHOro KOHTYPA.

13. BHY/KACHHBIC DIEKTPOMArHUTHbIE KoneGaHHs, AMILTHTYAA H (asa BRIHY)XIEHHBIX
NIEKTPOMArHHTHEIX KoJeOaHui.

14. dapaneeBckasd U MaKCBEIUIOBCKAs TPAKTOBKH ABJICHAA 3JMEKTPOMAarHUTHON HHIYKIIHH.
Tok ¢cMenieHn.
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15. CucteMa ypapHeHni Makcpemia. DIeKTpoMarHHTHOE FIOJIe.

16. BommoBoe ypaBHEHHE AJI 3JEKTPOMAarHWTHOrO nois u ero peumreHue. Cxopocts
PAcTIpOCTPaHEHHS 3IEKTPOMArHUTHEIX BOJIH B Cpellax.

17. OcHoBHBIC CBOHCTBA DJICKTPOMATHHTHEIX BOIH. JHEPrHss H MOTOK DHEPIrHHA
MEKTPOMarHuTHBIX BONH. Bektop IofHTHHra. IMNyIbe 51eKTpOMaruETHOTO TIOIS.

18. DnexrpomarnutHas npupoja cseta. llpunanun llolirenca. 3aKoHBl OTPaXeHUI U
npenoMiIeHHs. AOCOIOTHBIA H OTHOCHTENIBHBIN HOKA3aTE)H NPEnoMIeHHs. [lonnoe BHYTpeHHEE
oTpaskeHne. CBETOBOABL.

19. KorepeHTHOCTE ¥ MOHOXPOMAaTHYHOCTh CBETOBBIX BONH. BpemeHHAs KOTrepeHTHOCTD.
Bpemsi 4 ATHHA KOTEPEHTHOCTH.

20. Ontuyeckad anuHa nyTH. OnrHdeckas pasHocTh Xouxa. Pacuer nnrepdepenuonnoi
KapTHHEI OT /IBYX KOTEPEHTHBIX HCTOYHHKOB.

21. [Tomoce! paBHO TONMIMHLI H PABHOIO HAK/IOHA.
22. IIpoctpaHcTBeHHAS KOTEPEHTHOCTL. PallyC KOT€peHTHOCTH.

23, Ilpunuun Trodirenca — O@penens. Meroa 30 Dpenend.  llpaMonuueiinoe
pactipocTpanenue ceeta. dudpakuus @peHens Ha KpyrioM OTBEPCTHH H JHCKE.
24, Mudpaxmus Opayrrodepa 0T 6€CKOHEUHO MHHHOH NPAMOH 1Iey.

25. Nudpaxkuus OpayHrodepa Ha 0IHOMEPHOH AHPPAKIHOHHOA PELIETKE.
26. IlonsaTtue o ronorpaduu.
Peiimunz-konmpons Ne2

1. Tennmopoe wm3nydende. PapHoBecHoe wu3myueHHe. XapaKTEPHCTHKH — TENJIOBOIO

HATYYEHHS.

AbconmoTHo Yeproe Teno. 3akod Kupxroda. 3akone Credana-bonbuvana u BuHa.

Pacnpeaenehne 3HEpTHH B crekTpe abcomoTHO dYepHoro Tena. Popmyna Pones-

JlxuHca., VineTpaduoneToBas katacTpoda.

Krarrosas runoresa u opmyna [Lnanka

Buewmnuit potoaexrpudyeckuil s¢gexT 1 ero 3akonnl. GOTOHLL

S3pdext Kovnrtona u ero teopus.

Moaens atoma Pesepdopaa. [Mocrynarel bopa. AToM Bozopoaa.

['unoteza ae bBpoiins, DkcnepuMeHTAEHOE MNOATBEPKACHHS BOJHOBLIX CBOHCTB

MHKPOYACTHII.

9. CooTHOIIEHHE HEOIPENETHEHHOCTEMH.

10. BomrHoBad QyHKITHA, €€ CBOHCTRA U CTATHCTHYECKHH CMBICIL.

11. Hectaumonapsoe ypasuenue [Ipeaunrepa. CtauuonapHoe ypagHenue lllpeaunrepa.

12. Yactuua B NOTeHUMATLHOH AMe.

13. Tlpoxox/eHne HacTUIBl ycpe3 NMOTeHIANLHEIH Oapbep. KBaHTOBBIA rapMoHWYECKHi
OCHHILIATOP.

14. Ypaeuenue [llpeaunrepa juis 3JeKTpoHA B aToMe Bojopoja. 1 naBHoe, opbUTanbHoe 1
MarHUTHOE KBAHTOBBIE YHCIIA.

[FNT N

o0 =1 N h o

Peiimunz-koumpons Ne3
18




KKRaHTOBAaHKE PHEPIHH 3NEKTPOHA B aToMe Bogopojaa. CnekTp aTtoMa BOLOPOA.
OpOHTANEHEIH B MATHATHBIA MOMEHT 31eKTpoHa. CoOCTBEHHBIA MEXAHHUCCKHH MOMEHT
MMIyTIbca MeKTpoHa (cruH). CIHMHOBEI MarHATHBIA MOMEHT 37IeKTpoHa. CIHHOBOE H
MAarHuTHOE CIIHEOBOE KBauToBhie uncaa. Onelt llitepua u I'epaxa.

[

3. ITpunimn sampera ayna. [lepropuueckas cucreMa aementos. [Ipasuio ordopa.

4. TloriollcHAS, CIOHTAHHOE H HEAYITMPOBAaHHOE H3TydeHne. Jlazepsi

5. Knaccuueckad Teopus Temnoemkoct. 3akoH [lromoura u IltH. KsauroBas teopui
Tem1oeMKocTH JifHinTelina. Temneparypa DHHIITEHHA.

6. Teopus temmoemkoctd Je6as. Monens Jle6as. ®@ononsr. Temneparypa [ebas.

7. TlomarHe o KBaHTOBHIX cTatucThkax ®epmu-Jlupaka u Boze-DiHmnTelina. bo3oHel u

depMHOHEL

Pacnipenencuus depmu-Jlupaxa u bose-Ditrmeiina. Y pobeHb H sHeprds Pepyu.

9. O6MenHOe B3aUMOMEHCTBHE M IPHPOJA XHMHYECKOH CBA3H. DHEPreTUYECKHE 30HBI B
kpHcTaIax. PacnpeneneHie 37eKTPOHOB [0 SHEPTETHHECKHM 30HaM.

10. Knaccuukauus - TREpObX Teld Ha METAUI,, [ONYNPOBOAHHKM H JHIICKTPHKH.
TemnepaTypHasi 32aBHCHMOCTS 3JIEKTPOIIPOBOJHOCTH METANIOR H ITONYIIPOBOTHHKOB.

11. CoBcTRerHass ¥ IpHMecHas MHPOBOJHMOCTH NONYIPOBOAHMKOB. KOHTAakT IBYX
MeTanIoB. P-n nepexos. [lonynpoBoHHKOBEIE HO/IBL.

12. PamMoakTHBHOCTE., Anbha-, GeTa- # TraMMa-H3TydeHHe. 3aKOHbL pPa/MOAKTHBHOTO
pacnazga.

13. CocTan 1 XapaKTepHCTHKHM aTOMHOTO siapa. Mojemu aroMHoro siapa. Hefitpuno.

14. SInepusie cunbl. Macca ¥ 3HepruA CBA3H sapa. B3auMOCBA3b MacChl H SHEPTHH. Hedexr
Macc. DHeprus cBa3u. COOTHOIEHHE MEX Ty MONHON SHEPTHEH H HMITYJIbCOM YaCTHIBL

15. ZepHEle peakiMHu M 3akOHBI coxpaseHHS. Peaxums nenenus snep. Llennaa peaxuus
JAeleHus. Peakius CHHTE3a aTOMHBIX SICP.

16. Buast Bsaumogeiicreuii. Teopus Jlapaka o MHTepIpeTaluy BakyyMa. CTONKHOBERHE H
pacman wactui. Yactuusl ¥ aHTHdacTHUBL Kocmuueckue nyun. Ilpespamenus u
KIaccHpUKAINA HICMEHTAPHBIX JacTHI. KBapky.

TIpoMe:Ry TOTHAS ATTECTALMS 110 HTOraM 0CBOEHUS AHCHMILIHHDI

e

Bonpocs: k 3a4ety ( 1 cemecTp)
1. MexaHHueckoe IBIKEHHME KaK Npocreiimas ¢opma IBHXKCHHS Martepud. CHcrema
otcyeta. [Tpununun otrocrTensHocTH [ammies. [Tpeobpazosanus [amined. Paanyc-BekTop.

2. MarepnanpHas Touka (wactuna). Tpaekropus. Paguyc KpHBH3HBI TPacKTOPHH.
Jluneiinas CKOPOCTH U THHEHHOE yeKopeHHe. [loctynaTenbHoe IBUKEHNE TBEPAOro Teja.

3. TaHreHuMalbHOC M HOPMAIBEHOE yckopeHHA. CBA3b MexAy JMHEHHBIMH M YIIIOBBIMH
KHHEMATHYCCKAMH BEJIHIMHAMH.

4, Nepsbiit 3akoH HplOTOHA M IOHATHE WHEPIHANBHOH CHCTEMBI OTCHUETA. Bropo#i 3axon
HBIOTOHA H OHATHE CHIIBL, MACCH! ¥ HMITYJIbCd. Y paBHeHHe ABiKeHus. TpeTui 3akon HeroToHa
W Mpeenbl ero NPHMEHHMOCTH.

5. HeunepnmanbHele CHCTeMB! OTcYeTa. AOCOMIOTHBIE M OTHOCHTENBHBIE CKOPOCTH H
vekopeHue. CHIbI HHEPIIMH.

6. CrcTeMa MaTepHanbHBIX Touek. LleHTp mHeprmu (UeHTp Macc). Teopema O JIBHKCHAM
{IEHTPA UHEPLMH,

7. 1lonsgTre abCcomOTHO TREPAOro Tena. MoMEHT HHEPLHH Tena.

8. Teopema llIteitnepa.
19




9. Moment cuael. MoMmeHT HMIOymThca. YpaBHEHME MOMEHTOB. Y paBHEHHeE
BPalIATeNIHOTO JBHXEHHS TREPIOTO TENa OTHOCHTEIHHO HEMOABHKHOL OCH.

10. 3akoH coXpaHEeHHA UMIYJIbCA B TpeTHH 3akoH HeroToHa.

11. 3aKk0H COXpaHEHHA MOMEHTA HMITYJIBCA.

12. PaGota 1 5Heprus B MEXaHHKe. JHEPrHsl KHHeTHYICCKas H MOTCHIHAILHAL.
13. ¥YparueHue HEpa3pPLIBHOCTH. Y paBHEHHE bepHyIIH.

14. TlonatHe WjeanbHOro raza. MonekyapHO-KHHETHYECKOe TOJIKOBAHHE TEMIIEPATYPLL
MaKpOoCKOITHUCCKUE TapaMeTPEl CHCTEMBI.

15. BHYTpeHBss D3HEPrHsS HJAeanbHOr0 Traza. Yucao creneHeit cBobompl.  3axkoH
paBHOpacIpeneleHUs SHepriu.

16. JlaBneHue raza ¢ TOUKH 3peHHS MOJIEKYISpPHO-KMHeTH4YecKoil Teopuu. OcHOBHOE
VPaBHEHHE MOJIEKY TIpPHO-KHHETHIECKOH TEOpHH.

17. YpasHeHHE COCTOSIHHA MAealbHoro raza (ypasnenne Knaneiipona — Menneneesa).

18. JuHaMH4YeCcKMe W CTAaTHCTHYECKHE 3aKOHOMEpHOCTH B (m3mke. CTaTHCTHHECKHH
MeToa HecnenoBanus cucreMsl. [loraTie o QyHKUNK pacipe/ienennst.

19. Pacnpenenenue Makcsenna. CpellHHE CKOPOCTH MONIEKYIL.
20. bapometpuieckas ¢opmyna. Pacipenenenne bonsumana.
21. ¥YparHenue Ban-iep-Baansca. M3oTepMel peabHLIX ra3os.

OcHOBHBIE TEPMOIHHAMHYECKHE TIOHSTHS: BHYTPEHHSS OHeprud, pabota, Temwora.
YpaBHeHHe NIEPBOT0 HAYAIA TEPMOJHHAMHKH.

22. 3aBuCHMOCTL TEINIOEMKOCTH HIEANBHOrO raza oOT BHAa nponecca. Pabora,
COBeplllaeMas ra3oM IIPH H30IIpolcceax.

23. AgnabaTH4yecKHH nponecc.

24. ObparuMele ¥ HeoOpaTuMBle nponeccsl. Kpyrosoii npouece (1mk:).
25. Uuxn Kapao u ero KIIJ] ang naeanpHoro rasa.

26. [pHHIHIT 1€HCTBAS TEILIOBOTO ABHTATENS M XOJIOIHIBHOH MALIHHEL.

27. 3axod Kynona. HampsbkeHHoOCTB — 3MekTpocTaTHuyeckoro nond.  lloHarue
IEKTPOCTATHYCCKOTO Nod. TIpHHIUI CYyNIepNO3HIHH 3JIEKTPHYECKHX TTONEH.

28. [loTok manpsxeHHoCcTH. Teopema [ aycca ;114 31eKTpOCTATHYECKOT O [0S B BAKYyME.
29. [IpumMeHenne TeopeMel ['aycca juis pacdera nonei.

30. Pabora cHn oanekTpocTarHdeckoro  Tonsd. Llmpkynammd  HanpsKeHHOCTH
NIEKTPOCTATAYECKOTO TOI4.
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31. ITorennman. PaznocTs motedHanos. CBs3b MEKAY MOTSHLHAIOM H HAIIPSKEHHOCTRIO
ANEKTPOCTATHYECKOTO MO,

32. CpobonHble W CBA3@HHBIE 3apiadbl B BemecTse. Tunbl jgusnexTpukon. Honuas,
ICKTPOHHASL H OPHEHTALIHOHHASA NOIAPH3ALMH.

33. llongpu3oBaHHOCTL. JIM3MEKTpHUECKas BOCIPHMMYMBOCTE BEHIECTBA MW €€
3aBHCHMOCTE OT TeMIEepaTyphl.

34. Teopema [aycca amd 9IEKTPHYECKOTO HOMS B JHIICKTPHKE. DIEKTPHUYECKOE
cMentenne. JIuanekTprdeckas npoHHIAaeMOCTE cpebl. HanpsXeHHOCTE 3MeKTPUIECcKOro mojs B
JTUSNIEKTPHKE.

35. Pacnipenenedue 2apsioB B IPOBOAHHAKE. DNEKTPOCTATHYECKOE [10JIe BHYTPH H CHapyY:KH
TPOBONTHUKA. HIEKTPOCTATAYMECKAA 3N TA.

36. BHEKTpOeMKOCTIJ YEOIHHCHHOT O MPOBOIHHKA, CHCTEMBL IPOBOIHUKOB H KOHACHCATOPA.

37. DHeprus 3apsKeHHBIX YEJHHEHHOTO IIPOBOAHMKA, CHCTEMBI IPOBOJHHKOB H
KOHAEHCATOpa. JHEPTHA dIIeKTpHIEcKOro o, (O0beMHast NJIOTHOCTE SHEPTHH 3J1EKTPHYECKOTO
TTOJTA.

38. XapakTepMCTHKH 3J€KTPHYECKOro MO W YCJIOBHS €ro CyLIecTBOBaHHA. Pa3HocTh
MOTEHIIHAIOB, IEKTPOIBHKYINAS CHI1A, HATIPAKEHHUE,

39. Knaccuueckas 5JeKTPOHHAs TEOpPHA OJNCKTPONPOBOAMMOCTH METAIUIOB H €€
HE;10CTaTOYHOCTE.

40. 3akoH Amnepa. MarauTHas MHAYKLOHSA. 3akoH buo — Capapa. [loHsTHE MarBHTHOTO
o, [TpuHIEN cyneprno3uiuy MarHUTHRIX 11oei. MarnuTHbIi MOMEHT.

41. MarduTHOE noJie IpAMOIHHEHHOTO U KPYTORBOTO TOKOB.

42. 1TapxyIauus BeKTOpa MATHHTHOH HHIYKIMH. 3aKOH MOJHOTO Toka. MarHuTHoe mome
IUTHHHOTO COJIGHOH,Id H TOPOHIA.

43. MargaaTHOE B3aHMOICHCTBHE TOKOB H €MHHAIA CHIIBI TOKA — aMIIED.
44. JIpymKeHHE 3apAKCHHLIX YACTHI B JICKTPHYECKUX H MAarHHTHHIX [10/LX.

45. Omneir  ®apages. Marauthei  notok. DJIC  wHaykumyn. OcHOBHOH — 3aKoH
tekTpoMariHTHOH nHAyKIHH. [Ipasumo Jlerna.

46. CaMOHHAYKITAA M B3aUMOMHAYKUMSA. MHAYKTHBHOCTE H B3aMMHAad HHIYKTHBHOCTD.
Tokn pazMbIKaHUS H 3aMBIKAHHA.

47 . DHeprust MArRUTHOTO MoJsg. OOLeMHAas IIOTHOCTH SHEPIHH MArHUTHOIO ITOJIA.

48. CroOONHBIC W BRIHYKIeHHbIE KoneOanus. [ apMoHndecke MeXaHHYecKue Konebanus 1
HX XapaKTepPHCTHKH.

49. DHeprus TapMOHHYECKUX MeXaHHYecknx koneOanuii. IloHatue o rapMOHMYECKOM H
AHTAPMOHHYECKOM OCTIHIIATOPE.

50. CaoxenHe OJUHAKORO HATPABICHHBIX MAPMOHHYECKUX KonebanuH. buenust.
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51. CHOKeHHE R3aUMHO TNEPHEHTHKY/APHBIX TapMOHHYECKMX KojcDanuil. OUryph
Jnccaxy.

52. 3aryxaomme MexaHnyeckue Konebanms. Yactora, X03h@HIMEHT 3aTyXaHMS,
JlorapuGMHYECKHI TeKPEMEHT 3aTyXaHHs MeXaHHIECKHX KoiebaHni.

53. Bulyx&IcHHBIE MexaHHueckde KoneGanms. AMIUIATYIa H (aza IPH BBEIHYMKICHHBIX
MEXAHHYECKUX KoneOaHugx.

54, Mexaauueckuii pesoHaHc. PesomadcHsie kpupsle. COOTHOIICHMS MEXAYy GasaMu
BBIHYKAAIOMIEH CHIbl B CKOPOCTH HPH MEXAHWIECKOM PE30HAHCE.

55. Mexanm3M o0pa3oBaHMs MEeXaHMYeCKHX BONH B ynpyroii cpeme. Ilposombueie n
TMoTepeunble BONHLL. BoMHOBOE ypaBHEHME W €ro peleHue. I'apMOHHYECKHME BOJIHbL U HX
XapaKTepHCTHKH.

Bomnpocs! K 3Kk3ameHy ( 2 cemecTp)

. Konebarenbubiii KOHTYp. [ apMOHHYECKHE OJIEKTPOMArHMTHBIE KoneGaHus H HX
XapaKTEPUCTHKH.

2. 3aryXaloli@e >ICKTpOMarHuTHEE Konebamus. Yacrora, KO3(QHUUMEHT 3aTyXaHud,
JOTapuGMUYECKAH  JEKPEMEHT 3aTyXaHHA 3MEKTPOMATHATHBIX —KOJeOaHHH. HobporHocTh
KoJ1edaTeNbHOTO KOHTYPA.

3. BBIHYKICHHBIE JNMEKTPOMAIHHUTHBE KoneOaHus, AMIUATYZa W (hasa BEIHYKICHHBIX
3IEKTPOMArHUTHBIX KoaeOanmii.

4, dapageeBcKas W MAKCBCILIOBCKAS TPAKTOBKU ABIEHHA HIEKTPOMATHHTHOH HHIYKIHH.
Tox cMeneHus .

5. Cucrema ypaBHeHU# Makcpella. DIeKTPOMATHHTHOE NIONE.

6. JeKTpPOMArHATHaA npupoxa ceeta. Ilpunmun [rofireHca. 3aKoHBl OTPAKCHAL W
npesioMieHns. AGCOIFOTHBIH M OTHOCHTE/IBHEIA [TOKA3ATENH NpenoMileHns. [lo1Hoe BHyTpeHHEe
orpaskenne. CBETOBO/IBY.

7. KorepeHTHOCTs H MOHOXPOMATHYHOCTH CBETOBBIX BOJH. BpeMEHHAR KOTEPECHTHOCTS.
BpeMs 1 ITHHA KOTE€PEHTHOCTH.

8. Omruueckas anuHa rmytd. ONTHYecKas pasHOCTH Xoj1a. Pacder uRTepdepeHUHOHROMH
KAPTHHEI OT JBYX KOIePEHTHBIX HCTOUHUKOB.

9. Iosock! paBHOM TONIHHE K PABHOTO HAKIOHA.
10. Jlndpaxuus ®paysrodepa Ha oxHOMepHOH AH(PAKIHOHHON PEIICTKE.

11. FcrecTREHHBIH M NOSIpU30BaHHENL cBeT. llomsapu3aiiis Ipy OTPaKeHUH U NPEIOMICHIH.
3axoH bprocTepa.

12. IMonspusanys Tpe ABOWHOM mydenpernomseHHH. OORKHOBEHHEIR U HeOOBIKHOBEHHbIH
nyun. Onrrgeckas ock kpuctaina. [loaaprsalronnkle Mpr3MEL 3akon Mamioca.

13. 3aTpyaHeHHS B HIEKTpPOMArHHTHOM Teopun Maxceemia. HopManbHas W aHOMAIBHAS
Jmcnepeun. Metonel HaGIMOAEHHS AUCIIEPCHH.
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14. TenaoBoe  HM3Ny4YeHHE. PARHOBECHOE H3IyueHHMe, XapaKTepPHCTHKH — TEILIOBOrO
H3IYUEHHSL.
15. ABcomoTHO uepHoe Termo. 3akon Kupxroda. 3axons: Ctedana-bonenmana u Buna.

16. Pacnpenenenune SHEpTHU B CIieKTpe abcomorno yepHoro Tena. @opmyna  Pomes-/Dxusca.
VaeTpaduoserosas kaTactpoda.
17. KpanTopas runoresa u hopmyna [lanka
18. Baewnui Gorosnektpuyeckuii >pdexT H ero 3aKoHsl. POTOHSL.
19. Dddext KoMmroHa U €10 TEOpHA.
20. Mogens atroma Pezepdopna. [Toctynatel bopa. AToM Bojiopona.
21. Tumotesa Jge bBpoims. DKcHepHMCHTAIBHOE MOJATBEPKICHHE BOJHOBBIX  CBOHCTB
MHKPOUACTHIL,
22. CoOTHOIICHHE HEOTIPEESIIEHHOCTEH.
23. Bonnosas (pyHKIKS, €& CBOHCTBA H CTATHCTHICCKHH CMBICL.
24. Hecraumonaproe ypasHenre llIpemunrepa. CtanmonapHoe ypasuenue llipeannrepa.
25. YacTuna B NOTEHIHAILHOH AME.
26. [IpoxoXJeHHe YACTHMIBl Yepe3 MOTeHIWANbHBIH Oapbep. KBaHTOBBIH TapMOHHYECKHH
OCLUJIATOP.
27. YpaHenne Illpemuurepa s 3ieKTpOHA B aroMe Bomopona. InasHoe, OpOUTambHOE H
MATHUTHOE KBAaHTOBBIC YHCIIA.
28. KanTOBaHHe 3HEPTHH IEKTPOHA B aTOME Bozopoda. CleKTp aroMa BOJIOpoJa.
29. OpGuTANBHEI H MATHMTHEIH MOMEHT 31eKTpoHa. COOCTBEHHBIH MEXaHHIECKHH MOMEHT
uMIynsea dnekTpona (cnum). CHMHOBBIA MArHHTHBEIR MOMEHT UIekTpoHa. CHMHOBOE H
MAarHHTHOE CIIHHOBOE KBaHToBbE uncna. Ouwrr LtepHa u I'epiaxa.
30. [Npwimemn 3anpera Tayna. [eproapueckas cuctema snemenTon. [lpasuno otbopa.
31. Knaccuueckas Teopusi TemmoemkoctH. 3akoH Jlionomra u Ilta. KeantoBad Teopus
TernoeMKocTH JitHmTeiHa. TeMnepaTypa DHHIITEHHA.
32.Teopns Tennoemiocth Jebas. Moznens JleGas. @ononsl. Temneparypa [ebas.
33. CoBGCTBEHHAS ¥ IPMMECHAS TIPOBOIAMOCTH TTOAYIPOBOIHAKOB. KOHTAKT 1iByx MeTanios. P-
n nepexod. IlonynpoBoaHHKOBLIC AROIBL.
34. PamuoaxkTHBHOCTE. Albda-, Gera- ¥ raMma-H3TydeHHe. 3aKOHb! PaJHOaKTHBHOTO Pacniaza.
35. CocTaB W XapaKTepHCTHKH aTOMHOT0 Anpa. Mozenu atomHoro sapa. Hefirpuso.
36. Slmepuste cuabl. Macca M 3Heprus CBS3H sAapa. B3anmMocBi3b Macchl H DHCPIHH. Hedexr
macc. Dreprus caasu. COOTHOMIEHHE MeXKTY IOTHOH SHEPTHCH M HMITYIbCOM YACTHIIBL.
37. Slneprbie peakuHy ¥ 3aKOHBI COXpaHeHHs. Peakiud nenenus Axep. Ilermas  peaknus
nenenus. Peakilis CHHTE3a aTOMHBIX A71ep.
38. Bugpl m3aumMoneiicreuii. Teopus JIMpaka mo MHTeprperamuH Bakyyma. CTOIKHOBEHHE H
pacran uactmi. Yacruusl u  adTHHacTHIBEL KocMuueckme styun. [TlpempamieHus u
KTaCCH(PHKAITHA SIEMEHTApHBIX YacTh. Kpapku.

CAMOCTOSATEJIBHASA PABOTA CTYJIEHTOB
IIpumepubie TeMsI pedepaTHBABIX padoT

1 cemecTp
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1. ®Pu3nka — nayka NO3HAHKMA MHpa.
2. TlpoctpaneTeo ¥ BpeMst B PH3UKE.
3. Uepusie as1pal BO BeeneHHOMH.
4, Yyenne K.32, [THOIKOBCKOTO.
5. MojepoRanne nponecca paclpocTpaHeHHs YIAApHOH BOJIHBL LIPU B3pbIBAX B
pa3IHYHBIX Cpenax.
6. Kuneruka v TepMOIHHaAMHKA OHOJOTHYECKHX TIPOLICCCOB.
7. Mopsaok 1 Gecrnops/oKk B MEpe OOJIBIIHX MOJIEKYIL
8. DKcnepUMeHTaIbHBIE HCCIEOBAHHA 21eKTPOMArHUTHOIO 008 3eMAM B 0DJIacTH
CBEPXHH3KUX 4acCTOT.
9. llapopas monuus v €€ npHpoJa.
10. CtanapTHast MOAENb 31eMEHTAPHBIX YaCTHII.
11. CorpeMeHHBIE B3I HA CTPOCHHE AEMEHTAPHBIX YACTHLI.
[2. MeTo/ab! perucTpaiy 31€MEeH TAPHBIX YaCTHIL.
13. AHTHUMHpP. AHTHBEILIECTBO H €0 CBOHCTRA.
14. CpepXTeKy4eCTh M CBePXIPOBOIHMOCTh.
15. TynnemMpoBan#e B TBEP/BIX TeJaX H TYHHEIEHBIH MHKPOCKOIL.
16. Pentrenosckas ToMorpadus 1 IpMMEHEHHE MATHUTHOIO PE30HAHCA.
17. Ou31Ka [1a3Mbl 4 YOPABIAEMbIil TEPMOLIEPHBIH CHHTES.
18. Jloctimenust COBpeMeHHOH 0MoH3HKY.
19. Jlunavugecknii Xaoc. OpakTasl.
20. Tlopsinok ¥ Gecops/IOK B MUPE DOIBLIHX MOJEKYJL.

Crucok mowxeT OBITE 3HAUUTENRHO pacimuped. TeMy pedeparta CTYIEHTHI COTIACYIOT €
IPEnoAaBaTeaeM.

7. YYUEBHO-METOAHYECKOE H HHOOPMAIIHOHHOE OBECIIEYMEHHE
JHCHHUILTHHBI ®H3HUKA

a) OCHOBHAst MATEpaTypa:

1. Kysuenoe, Apremuii Aprembend. ODuzuxa: Mexanuka. MonekyripHas ¢(uznka.
DIMEKTPHUSCTRO M MATHETH3M. LIEKTPOMArHUTHBIE KoJieDaHust W BoJHbL OnTHKa : ydebroe
nocobue / A. A. Kysneuos ; BnanzuMHpcKUBl TrocyZapCTBEHHBIA YHHBEPCHTET MMEHH
Azexcannapa I'puropbebnua ¥ Huxonas [ puropsesuda Cronetoesix (Bal'Y) .— Mz 2-e, ucnp.
U gon. — Bragumup @ BraguMHpckHil rocyZapcTBEHHBIH YHHBEPCHTET UMEHM AJekcaHapa
['puropsernya u Huxkomas [puropeesnua Cronetopnix (Bnl'¥Y), 2013 .— 160 c. : un. —
Mmeetcest a1ekTpoHnas Bepers .— bubnnorp.: ¢. 155-156.

W3aanme Ha ap. nocurtene: Gu3nka: Mexanpka. Mogexyvigpuas Quinka, DUCKTPHYCCTEO

MATHETH3M. JIEKTPOMATHIWTHEIC KoneQaHud U BoJHBL  Onrka [Daexkrponnbiii peeype]

vuedioe nocobue S A, Al KV’BHEHOB : BJ’E&E[HMHDCKHI?E !"OCYI{&DCTBL‘I'IH])Iﬁ YHHUBEPCHTET MMCHH
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Anexcarmapa I'puropeeBuua ¥ Huxonas I'puropeesnua Croseroseix (Bal'V) .— Bramiuuup,
2013 — ISBN 978-5-9984-0337-8%.

2. Kyanm, Anexcanap AdexceeBHd4. Pu3nka ;| METOJHYECKHE YKA3AHHA K TCOPETHICCKOMY
MaTepHally, MPaKTUHMECKHM 3aHATHAM M 3aJaHHSIM, TeCTaM, KOMILIEKCY nadoparopHeiX paboT
L CTYNEHTOB AUCTAaHUMOHHOH (opmel oOyuenus / A. A, Kymum, JI. B. I'pynckas ;
BaagpMupcKuii rocy1apcTBEHHBIH YHHBEPCHTET HMeHH AJtekcanypa I puropseerya u Hukonas
I'puropeesrua Cronerossix (Bal'Y), Kadenpa obelt v nprxmannoit ¢usuky ; nox pea. A. A.
Kynmuma .— Baagumup : BraauMupcKuil rocyZapCTREHHBIH YHHBEPCHTET UMEHHM AJexcaH;pa
I'puropseruaa u Huko:tas ['paropeeenua Cronetosoix (Bal'V), 2013 .— 214 c. : nn., Tabn. —
WmMeeTca anexkTponHas Bepcus .— bubnuorp.: ¢. 211-212.

Wznmanne Ha ap. HocHtene: Pusuka [DASKTPOHHBIH pecype] @ METOAMYECKHE YKA3aHUH K
TEOPETHYECKOMY  MaTepualy, NPakTHYECKHM 3augTHAM H  3aJaHHAM, TECTaM, KOMITISKCY
1a60paTopHBIX paboT AJ8 CTYAEHTOB JIMcTaHIHCOHHOH dopmel o0vuenus / A. A. Kyauur, JI. B.
I'pyrckas ; BranyuMupckdil TocvIapeTBeHHbl YHHBEPCHTET HMEHH Asickcanapa [ puropbesnya
1 Huxoaas Tpuropseenda Cromeroseix (Bal'Y), Kadenpa obweil ¥ npuknaanoi dH3KKH ; 1107
pen. A, A, Kvimuia .— Bnagumunp, 2013,

3. Ou3uka | MeTOAHYECKHe YKa3aHHs IS ITOJATOTOBKH CTYAE€HTOB K TecTHpoBaHHio / A. @.
lankwn [w ap.] : Buaaumupckuit TocyJapcTBCHHBII YHHBEPCHTET HMEHH AJleKcaHIpa
I'puropsesuya 1 Hukonas I'puropsesuda Cronetorpix (Bal'Y), Kabenpa obimedt n npukiagnoi
duszukd .— Brnanumup : BraguMupekuil rocyapcTBEHHBI YHHBEPCHTET HMEHH AJleKcaH/ipa
[I'puropsepuua u Hukozas 'puropseBrua CroneroBeix (Bnl'Y), 2013 .— 243 ¢ © un. —
WMeeTcs anekTpoHHas Bepcus .— bubnuorp.: c. 242.

W3nanwe Ha np. HocuTene: Ou3zika [INEKTPOHHBIA pecype] | METOIMYECKHE YKA3AHHA sl
[Q/ArOTOBKH  CTVJIEHTOB K Tectuposanmid / A, . Tankun [u ap.| ;.  BraguMupckui
roCY,1apcTBEHHBIN VHUBEPCHTET MMeHH Allexcanapa I'puropbernua ¥ Huxondaa [ puropreBrya
Cronerosbix (Bal'V), Kabenpa obuieii ¥ npuknanmoi huzuku .— Baaguvup, 2013.

6) JononHuTensHas ITeparypa (10 BeIOOPY ¥ peKOMEHIAIUAM JICKTOpa)

1. Fankun, Apxagnii ©@enoposua. Jlekuuu o ¢usuke : B 4 4. : [yuebnoe nocodue] / A. @.
lankwn  ; BnaguMmuapckuil  rocygapceTBeHHBIH  yuuBepcutrer (Bal'yY) .— Bragumup
Baamumupckuit rocypapereensasiif yausepcutet (Bial'y), 2004-2007.

Y. 2: Monexyadpuas (u3zvka # TepMojdHaMAKa [DIeKTpoHHBIH pecype] .— DIEKTPOHHBIE
TEKCTOBBIC AaHHkIe (1 daiin ; 5,37 MG) .— 2005 .— 77 c. : ni. — 3ariaBye ¢ THTYIA 3KpaHa .—
JIeKTPOHHAS BEpCHsl NMe4aTHOM nydmwkaimu .— bubmworp.: ¢. 76 .— CpoOoAHbBI ROCTYI B

INEKTPOHHEIX YHTAIBHHX 3aax Oudauotekn .— Adobe Acrobat Reader 4.0 .— ISBN 5-89368-
543-1 .— <URL:http://e.lib.vlsu.ru:8Q0/handle/123456789/469>.

2. Ilpoxomesa, Hagexna Cepreesua. COopruk 3amau no ¢usuxe / H. C. llpokomesa ;
BrnaguMupckuii rocyJapcTBeHHbll yuuepceurer (Bal'yY) .— HMsza. 2-e, wmenp. w gom. —
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Baagumup : BramuMupckHH rocyaapcTeeHHEBIH yHHBepcuter (Bal'V), 2010 .— 65 ¢. —
Hmeertcs snekTporHas Bepcus .— bubnmorp.: c. 64.

WUznanue Ha ap. Hocutene: COopHHK 3amay no ¢usuke [Dnexrponsbii pecype] / H. C.
IMpoxomesa ; BraauMupekuil rocyaapersedyniii yvausepenretr (Bal'Y) .— Buagumup, 2010 .—
ISBN 978-5-9984-0043-8.

3. Yepton A.I'. 3apaunnk no ¢uznke: YuedHoe mocobue musa BTy3or / A. I'. Hepros, A. A.
Bopobres. - 8- u3za., nepepab. M non. — M. : @usmaraut, 2007, — 640 c. ; w1, tabn. — ISBN 5-
94052-098-7.

4. Jimurpuesa, Enena BanepbeBna. YueOuoe nocoduwe no $msmke : mexanuka / E. B.
IImutrpuena, B. C. IlnemmuBnes ; BaaguMupcknit rocygapcTBeHHBIA yHuBepeuTeT (Bal'y) —
Baamumup : Bnagumupckmit rocynapctBeHHBIA yHUBepeuTeT (Bal'y), 2009 .— 143 c. : ui,
Tabn. — Mwveetcs anekTpoHHas Bepeusi .— bubnunorp.: ¢. 143.

W3nanue Ha ap. HocHTene: YueOHoe nocobue no ¢uzuke [DnekTponnslid pecype] @ Mexanuka /
E. B. Jlmurpuera, B. C. [Mnemwusies ; BrnaguMupcknii rocyapcrsenubid yausepeutet (Bnl™y)
~— Brnaaumup, 2009 .— ISBN 978-5-9984-0005-6.

5. Caseanes HM.B. Kypc odmeii ¢mruxu : yuebHoe mocobue aia BTy3oB: B 3 1. / W, B.
Casenper. — 7-e u3d., crepeotun. — CIIO.: Jlaup, 2007 ~ (Jlyumne knaccHueckue y4eOHHKH)
(Knaccuyeckass yueOHast nuTepaTypa mHo ¢uspke) (Yuedbuumku pans BysoB. (CnenuanbHas
nuteparypa). — ISBN 978-5-8114-0629-6.

6. AKapeunosa, Cseriana Bakroposna. @u3nka TBEPJAOTO Tena ;| METOAHYECKHE YKa3aHHA K
nadopatopueM pabotam no dusuke / C. B. Xaperosa, H. C. IIpokomesa, E. JI. [Ilamanckas ;
Bramumupcekuil rocymapereenHsiit yumsepcuteT (Bml'Y), Kadeapa dusuku w npuknanHoit
Marematukd ; mod pea. C. B. Xapenosoit .— Bnagmvup : BraauMupckpil rocynapcTBeHHBIHR
yamsepeuter (Bnl'Y), 2010 .— 39 c. : un., 1abn. — HMmeeTcd sIeKTpoOHHAs BepcHI —
butumorp.: ¢. 38.M3nanue Ha ap. HocuTene: PH3NKa TBEPAOrO Tena [DAeKTPOHHBIR pecypc] :
METOAMYECKHE YKa3aHud K JabopatopHbmM pabotaM mo ¢usuke / C. B. Kapewora, H. C.
IIpoxowepa, E. JI. Illamanckas ; BaaguMupckuil rocyiaapcrsenublii viaHBepenTeT (BrlV),
Kadenpa dpszukn w npuknagHoil Mmaremarteky ;. noj pen. C. B, Xapenosa .— Buagmamup, 2010.

7. Tpopumoba T.HU. Kypc dmzuku: yuebnoe mocodne ans ByzoB / T. U. Tpodumora, — 18-¢
3., crepeotun. - M.. Axagemms, 2010. — 557, [3] c.: win, noprp., tadu. — (Beicinee
npodeccHonanbHoe oOpasoBanme). — [Tpeam. ykas.: c. 537-549. — ISBN 978-5-7695-7601-0.

8. Japenosa, Csernana Buxtoposma. ®m3uka aTtoMoB M Monekyl. flnepsas dusmnxa
[DekTpOHHEIH pecype] : METOMHYECKHE YKa3aHUA K JlabopaTopHEIM pafoTtam 1o dusuxe / C. B.
Kapenoea, H. C. Ilpokomesa, E. JI. Illamanckas ; Buaaumupckuii rocynapcTBeHHBIH
yuusepceurer (Bnl'Y), Kadenpa ¢usuxku n npuxiagnoi marematuku ; moj pex. E. JL

I1lamanckas .— D3NEKTpOHHBIE TeKCTOBBIC daHHbie (1 daiin : 431 K6) .— Baagumup :
Baamumupckuii rocynapcTBeHHBIH yHuBepcutetT (Bal'y), 2010 .— 38 c. : un, tabn. —
3armaBue ¢ TMTYIA 3KpaHa .— DIEeKTPOHHAd BepcHs redarHoi nybnukanud .— Bubamorp.: c.

26




36 — CeoboaneIi JIOCTYII — Adobe Acrobat Reader 4.0 —
<URL:http:/e.lib.vlsu.ru/bitstream/ 1 23456789/2065/3/00706.pdf>.

B) HHTEPHET-PECYPCHI
1) KT (Kypuan Texuudeckoii ¢usukn). DaexTpoHHas BepcHs hitp://journals.ioffe.ru/jtf/
HcenospszoBatiue pa3sHoOOpasHEIX ydeOHBIX MATEPHAIOB NONYUYEHHBIX H3 CAiTOB HHTEPHETA
ocpeAcTBOM NnporpaMmel WinDjVie u 1pyrux nporpamu.

8. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHHILIWHbBI
OHINKA

JICKIHOHHEIE ayAWTOPHH OCHALICHB! AOCKAMH (JUIS MApKepa HIH Mena), DKpanoM UL
IIPOCKIIMOHHEIX CHCTEM, IpPOeKTopoM H HOytOykom (B-3, 422-3, 425-3). Aymutopus s
1ab0paToOpHBIX 3aHATHH, OCHAIICHHAN COBPEMEHHBIMH IIE€PCOHATBHBLIMH  KOMIBIOTEPAMH,
00bLeIHHEHHBIME B JIOKQJIBHYIO BBITHC/THTENRHY) CETh H YKOMITTIEKTOBAHHBIMH HE0OXOIUMBIM
CHCTEMHEIM M IIPUKIAIHBIM NporpaMMusbiM obecnedenuneM (419-3). Jlaboparopun MeXaHHKH H
MOJIEKYJIAPHOH (hu3nkn(428,429),31ekrpomarneruama(425,426),ontuxn(422,424).
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PaGowas nporpamma cocTaBiicHa B cooTBeTcTBHHM ¢ TpeboBanusmu PI'OC BO mo
nanpapnennio  23.03.01 TexHOJOTHS TPaHCHOPTHBIX MPOLIECCOB MPO(HIL IIOArOTOBKH

Opranm3zamus 1 6e300aCHOCTh JBHKEHHA

Pabouyro nporpaMmy cOCTaBHII Jopoxkos B.B.

/

eLIeH3EHT: K 0%‘%
Pen : M/ ff%% m’f;_/ﬁq’ﬂ%, P MH

[Iporpamma omoOpeHa Ha 3acejanun Kadenpel «Obmas m npuknagnas (uU3UKa» IPOTOKOI

Ne 48 or 304 20151

3aB. xabenpoit opoxxos B.B.

PaGouas mporpamMma paccMOTpeHa U 000peHa Ha 3adeJaHiK yIeOHO-METOIHIECKOH
KOMHCCHH Hanpasienus noarotoku 23.03.01 Texnoorus TpaHCIIOPTHBIX IPOLECCOB

npoduis  Opranuzaius B 0€30MaCHOCTD JBHIKEHHSA

[IpoToKom NQE oT Og @j‘h 2.0 4’53""
IIpencenarens KOMHCCHH ﬂ '\/F/W 30 Q’Q‘MVLW'% U!} ﬁ K@(%
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PaGouas nporpamma ono0pena Ha

Jluer nepeyrsepxkaeHas
pabouei nporpaMMsel JHCHANAHHLI PH3HKA

vaeOHBIH TO

[Mpotokoit 3aceaanus Kadeaprt Ne

0T

roja

3apeayloumi kadenpoi

Paboyas nporpaMma oo0pena Ha

YIeQHEIH ToJT

FlpoToxon 3aceaanus xadeapst Ne

0T

roaa

3apenylomuii kadenpoit

Pabouas nporpamma og00peHa Ha

yaeOHBIi 101

Ipotokon 3aceaanns kadeapsl Ne

aT

roaa

3ape yromui kadenpoi

PaGouas nmporpaMma ono0pena Ha,

vyaeQHEBIA 10T

IIpotokon 3acetanus xadeapsl Ne

oT

roaa

3apeayrommii kadenpoi

Pabouag nporpamma oqoGpena Ha

vueQHBIH TO/

IIpotokon 3acexanus Kapeapsl No

aT

roaa

3ape 1yromuii kadeapoit

Pabouas nporpaMma oo0pena Ha

yueOHEBIi 1o

IlpoToxon 3acenanus xadeapst Ne

aT

rojga

Bagenyromnii kadenpoi

PaGoyas nporpaMma o100peHa Ha

yueOHEBIH IO

[TpoToxon 3acenanns kadeapsl No

oT

roaaq

3apeayrowmii kadenpoi
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