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1. IEJA OCBOEHHS JACTUITIMHDB]

Hensmvx  ocsoenus  aucuummuuel  «Dusuka» smisiercs  obecneueHue Oyayiero
crenpanicTa HayuHol (prsmueckol 0a3o#, Ha KOTOpOHM B BRICHIEH TEXHMYECKON IIKOIE
CTPOHTCA OOLIEHIDKEHEPHAs | CIIElHabas ToAroTosKa. [locnenosarensbnoe u3ydeHne Gpusmky
BeipabaTeBacT CrenuduyeckHil MeTo[ MBILIUIEHHA, (DH3HYECKYID HWHTYHIHUIO, KOTOPBIC
OKA3BIBAIOTCS BECLMA TUIOJOTBOPHEIMM H B IPYTHX HaykaxX. CHENHANMCTEI, ITOIYyUHBIIHE
IUPOKOe (PHIHKO-MATEMATHUECKOE OOpa3soBaHue, MOTYT CAMOCTOSTEIBHO OCBaHBaTL HOBBIC
TEXHHUECKHE HalpPABICHH, YCIEIHO padoTarth B HUX, JIETKO MEPEXOAMThL OT PelleHHs ONHHX
3a4a4 K JPYTUM, MCKATH HECTAHIAPTHBIC H HETPANMIMOHHBIC NYTH, YTO OCOOEHHO BKHO [
npodeccHOHANbHON MOGHIBHOCTH CITENHAIHCTOR B YCIOBHSIX YCKOPCHHOTO PA3BUTHI TEXHHKH.

3agaun:

° TEOPETHYECKAd ITOATOTOBKA B OBNACTH (PH3MKH, MO3BOJSIONAL OYAYIIAM HHIKCHEPAM
OPHEHTHPOBATLCS B TOTOKe HaywHOH H TexmHueckod wn@opmamuu u obecnednsarollas H
BO3MOMCHOCTS HCIIOAL30BAHMS HOBLIX (PH3HYECKUX MPHHIUIIOB B TeX 00NACTAX, B KOTOPBIX OHU
CIIELHANTH3HPYIOTCS;

e (JOPMHUPOBAHHE HAYUHOIO MBIMIIEHHS, B YACTHOCTH IIPaBHIBHOTO NMOHHMAHMAI IPAHILL
IPUMEHMMOCTH  PA3IHUHBIX (H3MUECKUX MOHATHH, 3aKOHOB, TECOPHH M yMEHHI OUCHHBATH
CTENeHb AOCTOBEPHOCTH PE3yNbTATOB, MONYYEHHBIX C IIOMOIUBIO 3KCHEPHMEHTANBHEIX HIIH
MATEMaTHUECKHX METOAOB HCCIIEJIOBAHHMS,

o BBIPabOTKA TIPHEMOB M HABBIKOB pelleHHIl KOHKPETHBIX 3aja4 M3 pasHblx oOnacted
(pPM3UKE, TOMOTAIOINKX CTYAEHTaM B JAIbHEHINEM PeHIaTh HHIKEHEPHLIC 3a1a1H.

o 03UAKOMJICHHE CTY/EHTOB C COBPEMEHHOH HaydHOM ammapaTypoll u BEIpabOTKa y HHX
HAYANBHBIX HABLIKOB MPOBEJEHHS OKCIEPHMEHTANBHBIX HAYUHLIX HCCHEJOBAHHMH PasIHuHBIX
pU3IECKHX SBACHUH H OLEHKH ITOTPELIHOCTEH H3MEPEHHH.

2. MECTO JUCIIUNJIUHELL B CTPYKTYPE OIIOII BO

JlvcUuuIHHa (pu3rKa OTHOCHTCS K 043080 YaCTH IIPOTPAMMEL.
Jucuuminua onupaeTcs HA SHAHUSL [PEIMETOB OCHOBHOH 0Opa3oBaTeNIEHOH MpOrpamMbl
cpennero (nosoro) obiero obpazosanu: (pH3UKa ¥ MATCMATHKA.

3. INIAHUPYEMBIE PE3YJIBTATHI O VYEHMA IO JTUCIUTIIMHE

[TnaunpyeMple pe3yibTaThl O0yueHHsl [0 AMCHMIUIKHE, COOTHECEHHLIC ¢ MIAHMPYEMBIMH
pesyabratamu ocsoenns OIIOI

Kon Jopmupyemblx | Yposens ocBoeHus | IInamupyemble pe3ylbTaTel 00YUENHs [0 AHCLUHTAMHE,

KOMTIETEHLHI KOMIETEHLHH XapaKkTepH3yIoLIHe ITarn. (hopMupoOBaAHHA
KOMIETeHLH (FoKas3aTeRH OCBOSHMS KOMIETEHLIEH)

OIIK — 7 Cnocoben | ITonnoe OCBOEGHHE 3namp:  KOPPEKTHBIE  ITOCTRHOBKH

11CIIONIL30BATE KOMITETEHIHH KJIACCHUSCKUX 3a7ady.

OCHOBEl  NPABOBBIX Vaemes: onpenensats obmpe QopMel,
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CO}ICI)}KEIHHG JEKIHOHHBIX 33HSITHH 110 JHCIHIJIHHE

Pazgen 1. Mexannka

Tema 1. KunemaTika NOCTYIATENLHOTO W RPAIATSALHOIO ABKKEHUS

Beenenne. [lpeaver ¢uzpkn. Metoasl (PU3MYECKOIO HCCAEIOBAaHHs: OIBIT, THIIOTE3A,
IKCMEPUMENT, TeOpUsl. BaxHelne dTane! HeTOpHH (GU3HKHA. Poak (HU3HKH B PASBUTHH TEXHHKH
U BIHAHME TEXHHMKH Ha pasBuTHe (OU3UKH. Ponb (H3MKH B CTaHOBIEHHMH HHeHepa. CBA3b
(PH3MKY C JAPYTHMH HAYKaMH. YCHexXH COBpeMeHHOM QU3HKH.

Kunemaruka xaxk pasfes] MexaHuky. MexaHudeckoe IBIDKCHHe Kak TnpocTeiinas dopma
JIBIDKeHMsT MaTepud. MatepuaneHas touxka (wactuna). CHeTeMma oTcyera. Mueprmanbuele
CHCTEMBl OTCHeTa. Paguyc-pexTop. I[lpuHIMN OTHOCHTembHOCTH lanunes. Tpaexropus.
TTocTynaresHOe IBHIKEHRE TBEPAOIO TEINA.

Pazuyc xpuBu3ikl Tpaekropun. JInHelHas CkopocTh H NMHHeHHOe yckopenne. TaHTeHIHANBHOS
¥ HOpMaibHOe YCKOpeHHs. CBA3bL Mexy JMHEHHBIMH M YIJIOBBIMH KHHEMATHICCKHIMH
BEJTHUHHAMH.

Tema 2. JIHHAMHKA ITOCTYNATEILHOTO H BRALIATENBbHOIO JBHIKCHHS

Junamuka kax paznen mexannxs, [lepssiit 3akoH HEIOTOHA 1 IOHATHE HHEPLHANBHOM CHCTEMBI
oTcuera. BTopoii 3axon HLIOTOHA M NOHATHE CHJIBL, MACCE M HMITY/bCA. Y PABHEHHE NBHIKCHHS.
Tpetuii 3akon Heiorona u IPeaensl ero MPUMEHHMOCTH. HeHHepIuanbHbie CHCTEMB! OTCUCTA.
ABCOMIOTHLIE 1 OTHOCHTENLHEBIE CKOPOCTh U yekoperue. Cuibl nHepuun. Lentpobexnas cuna.
Crna Kopuomica, Crcrema mMarTepuansHBIX Touek. IleHTp uuepunuu (neHtp macc). Teopema o
JIBHIKEHHH LI@HTPa HHEPLUH.

[Tonsttie adconorHoro TBepaoro tena. MomeHT cHibl. MomMeHT HMIyapca. MoMeHT HHepLiy.
Teopenma lllreiinepa. YpaBueHHE MOMEHTOB (CBA3h MOMEHTA HMIIYJILCA C MOMEHTOM CHIIEI).
VYpasHenME BPAlIATENHHOrO JABMKEHHS TBEPIOTO Tejla OTHOCHTENBLHO HEMOABIKHOM OCH.
KureTudeckas 3HEPrys Bpailaionerocs Teepaoro Tema. I upockomudeckui addexr. Codonubie
OCH.

Tema 3. 3aK0HBL COXpaHEHHS

3HadeHHe M COJACPIKAHME 3aKOHOB COXPAHEHHS B MEXaHHKE. 3aKOH COXPAHEHHS HMIYJbCa.
OAHOPOMEHOCTE NPOCTPaHCTEA. PEakTHBHOE JBHIKEHHE. 3aKOH COXPAHCHMS MOMEHTA HMIIYILCA.
WMsoTponus npocrpanctsa. Pafora, 3Heprns, mommocTs. CBsi3b MeMY MOTCHLHANBHOM
sueprueit u cunoit. Ilonarue cusroporo mons. KoHCepBarHBHBIC M HEKOHCEPBATHBHLIC CHILI.
3aKOH CcoXpaHemHs sHepru B Mexamuke. OgHoponmocTh Bpemenn. Komcepsarusuast 1
JUICCH A THBITa3] CHCTEMLL

['ema 4. IAeMENTDI MEXaHUKH MHIKOCTCH 1 I'a308

O6iHe CBOACTBA SKHAKOCTEH M Tazos. YpasHedHe jasixenus B dopme Ditmepa. [lone
cKOpOCTELL, MuHHK u TpyGKU ToKa. YpaBHenke HepasprBHocTH. YpasHenue bepryum. Cucrema
ypapHenuii razoapHamuki. Baskocts, Teuenue Baskod sxuukoctd. Dopmyma I[lyasedtns.
JlamuHapbiit u TypSynentHblil pesxumel Tedenns. Hupxynsuus ckopoctd. HoreHimannioe 1t
BHXpEBOE M. JBiKeH e TeNl B KMAKOCTAX 1 rasax. Teopema Xykosexoro.

Pazjzen 11 . Ocnopb) MoJeRyIIpPHOH GU3HKH H TEPMOANTHAMIKH

Tema 1. MonekyaapHO-KHHETHYCCKA TEOPHsE Ta30B

OCHOBHBIE  NOJONKEHI  MOJNEKYNSPHO-KMHETHYECKON — TeopuH  Bewlectsa. Mukpo-
MAKPOCOCTOSIHHS  CHCTEMBL.  Makpockornuyeckye mapamerpbl. lonsmie HueanbHOTO rasa.
MosexynapHO-KHHETHYECKOE TOJKOBAHHE TeMIepaTyprl. JHCIo crenenet cBoGo/Ibl MONICKY TIbI.
BHyTpeHHsisl 3UEpris MACAILHOTO Ta3a. 3aKkOH DaBHOPACHPENENIEHHS IHEPIHH IO CTEICHM
ceobospsl. JlasileHue rasa ¢ TOUKH 3PEHHS MOJNEKYNApHO-KHHETHUeckoH Teopuu. OCHOBHOC
VPABHEHHE MONEKYISPHO — KHHETHYECKOH TEOopHM. YDaBHEHHE COCTOAHMA HACAIBHOIO rasa
(ypasuenie Kraneiipona — Menneneesa) .




Tema 2. Peasnbuble rase

CHIBl MEXMOJIEKYIIIPHOTO B3aUMOACHCTRYS B razax. YpasHeHue BaH-gep-Baansca. M3oTepMbl
peanpioro rasa. MeracTabunbHER cocTOAHHA. KpHTHYecKoe cocTosHMe. BHyTpeHHss dHeprus
peasibHOro raza. Dihext hxoys — Tomcona, CxipKeHHe rasos U MONYYEHHE HU3KHX TEMIISPaTy].
Tema 3. CroiicTBa KHAKOCTEH U TREPJBIX TEII

Xapaxrepucrika OKHAKOTO — cocTosiHmsl.  CTpoeHue  KuAKoCTed. BIMKHMH — MOpSUIOK.
TosepxuoctHoe HaTs:KeHue. CHNBL, BO3HHKAIONIHE Ha KPHBOH IIOBEPKHOCTH KHAKOCTH.
dopmyna Jlanstaca. YcnoBus paBHOBECHS Ha TpaHune ABYX cpel. Kpaesoli yroa. Cmaunupanie.
Kamuannasprisie SIBAEHHS.

Amopdunie u kpucTarnndeckne Tena. Kpueramidueckas pemerka. Jannaull mopagok. Ynpyras
H rracTHyeckas aedopmaniy. 3axon I'yka. Jedexrs! B xprcTamtax. HuaKue KpHCTaubL.

daspl BewiecrTBa. Ycnorus papHosecus (a3. Memapemue W konpencaums. llnamiieHue u
kpucrannusanus. Ypaguenne Kianeiipona — Knaysuyca. ®asopas auarpamma (aparpamma
coctosiHus). Tpolinas Touka.

Tema 4. Hauana TepMoanHaMuKi

CratucTHdecknii M TepMOAMHAMMYECKHH  MeETOABL.  TepMoauHaMH4YecKas — CHCTEMA.
Tepmoaunamuucckuii  npouecc. OCHOBHBIE TEPMOJHHAMHYECKHE IIOHSITHS BHYTPEHHSS
sHeprust, paGora, Temnota. QOPMYNHPOBKM IEPBOTO HAYana TEPMOJHHAMHUKU. Y paBHCHHE
[IEPBOr0 HAUANA TEPMOANHAMUKH. TeIIOEMKOCTh. 3aBHCHMOCTh TEIIOEMKOCTH HACANLHOTO
raza or euna nporecca. Popmyna Maiiepa. PaboTa, copeprLiaeMas IazoM Ipu H30MpoLeccax.
SuTanpnus (rennosas PyHKius). Annabarnueckuil mpouecc. TennoéMKOCTE TBEPIBIX Tel.
PaBHOBECHLIC W HEPABHOBECHLIE COCTOSIHUS CHCTeMBL. OOpaTuMble H HEOOPATHMEIE TPOLECCHL.
Kpyroroit npouece (uuki). QopayTHpoBKH BTOPOro Hadana tepmoauHaMuku, Llwir Kapro u
ero KITJI nms  wieanbHoro Taza. TemnoBble OBHIATENH # XONOMHIIGHBIC — MALITMHEL
Makcumaibubiii  KIIJT  Terutoeoro  asuraTend.  OurTpormst.  CTarHeTHUECKWi — Bec
(TEpMOAHHAMMYECKAS  BEPOATHOCTh). 3aKOH  BO3pacTaHMs SHTpornuu. CTATHCTHUECKOE
TOJNIKOBAHHE BTOPOrO Hauajla TCPMOLAHHAMIKH.

Pazged ILL Gaerrpiiyecrno 0 MATHETHIM

Tema 1. HanpsskeHHOCTL DIEKTPHUECKOTO IO B BAKYYME

Inexrpudeckuii sapsut. Coxpaneiye I KHBAPHAHTHOCTE 3apsiia. JIHCKPETHOCTh 3apsiia. 3akoH
Kynona. [Toustue asiextpocTariueckoro mois. CHIOBBIE JHHMH (JTHHHH HAIPDKEHHOCTH).
TIpHHLHN  CYNEPrIo3HilK  JIeKTpocTaTHuecKux nonei. IloTok BexTopa HANPSKEHHOCTH.
Teopema [aycca s 2NEKTPOCTATHYECKOTO MO B BaKyyMme M e cBash ¢ saxomom Kynona.
Jlugdepenuunansuas Qopma teopembl 'aycca. ITpumenenne TeopeMsl ['aycca st pacuerta
nosed.

PaBoTa cus 3eKTpoCcTaTHYeCKOro mosd. LIUpKynauus HanpsDKEHHOCTH 3ACKTPOCTATHYECKOTO
OJISI. Porop HAlPSIKEHHOCTH 9IACKTPOCTATHUECKOrO OJISL. [OoTeHHHIBHOCTD
(KOHCEPBATHRHOCTB) 2JIEKTPOCTATHYECKOTO fomsl. loTtenuman. Pasnocts norerunanos. Ceasb
MEKIY MOTEHUMANOM M HANPLKEHHOCTBIO 3MEKTPOCTATHHECKOro rnond. YpasHenwe Jlarnaca.
DNEKTPUYECKUIT AUTIONG. DNEKTPHUCCKH MOMEHT JHIIONs (TUNoAbHbIA MOMEHT). [loTenLmarn i
HAIPHKEHHOCTL  [OTs  AHNOAs. MOMEHT cul, XEHCTBYIOINMH Ha IHIONE BO  BHEIIHEM
SNEKTPHUCCKOM I10J1€. DHEPIUs JUIIONS B 3JIEKTPHYCCKOM TI0JIE.

Tema 2. JIuniekTpUKY B 2NEKTPHYECKOM T10Ie

CroBoMHbIE ¥ CBI3AHHbIC 3apsabl B BeuiecTse. CTopoHHHE 3apannl. [TospHble ¥ HENOMIPHLIE
Montekynpl. Tumbl JHoneXTpHKOB. MoHHas, 37MeKTPOHHASs W OPHCHTALHMOHHAA HONAPH3ALIHH.
[TonspusyesmocTs  Mosiekyan. [1odapu30BaHHOCTE  (BEKTOP MOJSIPH3ALIY). OpnopojHas M
HEOXHOPOANAS MonApusannu. CBs3b I[TOJIPHIOBAHHOCTH ¢ HOBEPXHOCTHOH  IUIOTHOCTEIO
MOASPI3ALROHNOTO 3apsia. JHdIeKTpHIecKas BOCIPHAMUHBOCTE BELIECTBA H €€ 3aBHCHMOCTS
ot Temmneparyper. Teopema [aycca Ut SMEKTPHUECKOrO IHONA B AHANEKTPHKE. DNEKTPHUECKOE
cMeIUeHNE (PNeKTPUUECKas HHAYKLHS) B JUIEKTpHUKe. J[MINEeKTpHUecKass HPOHHLIAEMOCTE
cpenbl. Bricnicienue HaNpsOKEHHOCTH 3JIEKTPHYECKOro MO B JWMMIEKTPUKE. [paHmuHbIC
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YCNOBUSL T DNEKTPHYECKOrO TMOMAS HA TIpaHule pasfena “JIEKTPHK — AHMIEKTPHK .
CerHeTonIeKTPHKH.

Tenia 3. FocrosiHHbIH OMEKTPHYSCKHH TOK

XapakTepHCTHKH — 3JIEKTPOCTATHYECKOr0 TOKa: IUIOTHOCTh TOKA, CHIA TOKd. YCIOBHE
CYIIECTBORAHUS NEKTPHICCKOro Toka. CTOPOHNEE CHIIEL PazHOCTh [OTCHITHAIOB, HAPIKEHUE,
snexrponsikyas cuta (DJC). Knaccuueckas 3meKTpOHHAS TEOPHA IEKTPONPOBOAMMOCTH
meTamnos. 3axonsl Oma m Jixoyna-Jlenua B mud@epenmuanpuoit dopme. 3akonsl Oma H
Jxoyna-Jlewua B uHTerpaspHOM (opme. 3axom Oma juis HCOJHOPOIHOTO YYacTKa LEIH.
[Iparuna Kupxroda. HenocraTounocTs KITACCHYECKOH 3NEKTPOHHOMH TeopHy
INEKTPOIPOBOAMMOCTH.

Tema 4. MarnuTHoe TOJE B BAKYYMeE

3akon Anrmepa. Maruurnas uuaykins. 3akon buo — Capapa (3axon buo — Casapa — Jlarinaca).
TTonstTie MArHUTHOrO mouTst. [IPHHIUT Cynepno3niul MartTHEIX nonel. Cuna Jlopenua n cuna
AMrepa. BUTOK ¢ TOKOM B MarHuTHOM 1oe. MarHATHEIH MOMEHT. MOMEHT CHII, neHcTRYIONIHIT
HA PaMKy C TOKOM BO BHELUHeM MarHiTHOM roje. Mardgutuoe mone NpAMONHHEHHOTO M
KPYroBoro TokoB. LIUpKyJ SN BEKTOPA MarHUTHOH HHIYKI[HH. 3aKOH IIONHOTO TOKA (Teopema o
HUPICYTALMN MEAYKIHH MArHUTHOTO nojis) B BakyyMme. [Ipumerenye 3aKoHa IOJHOTO TOKA T
pacuera MaruuTHHIX rofeif. MarautHoe rojie AJIMHHOLO COJICHOMAA W TOPOHIE. MaruntHoe
B3apMOJeiicTBIEe TOKOB. FAMHHLA CHIBI TOKA — aMmrep. Buxpesoe ose IBWKYILErocs sapsia.
VHBapHaHTHOCT, HIEKTPHUECKOIO 3apsa. MarHHTHOE MONe KaK PEsTHBHCTCKIH sddexT.

Tema 5. MarnutHoe HOJE B BEMIECTBS

[lopsrHe MArHUTHONO MOMeHTa aromMa. Muxpo- H MakpoTOKH. MONEKYNSpHBIE TOKH.
HaMarsuuenHocTs (BEKTOP HaMarHHYHBaHWs). MariHTHAs BOCIPUHMYMBOCTE BellecTsa U e€
3ABHCHMOCTE OT TEMIIEPATYPhl. 3aKOH MTONHOTO TOKA (TEopeMa O LHPKYJIAMHE HallPHKEHHOCTH
MATRHTHOCO THOJs) B BENECTRBE. HanpmKEHHOCT, MATHUTHOTO ITOJS B BEwWECTBe. MarnurHas
[IPOHHKAENOCTh Cpeabl. MHAYKLHS MATHHTHOFO IOMS B BEIUSCTBE. ['paHHYHBIE YCIOBUA I
MATHHTHOTO 1013 Ha IpaHule pasgena nsyx cpex. Turnbl Marnetnios. Touka Kiopn. Jomensl.
Kpusag namaraHyuBanust.

Tema 6. DIeKTPOMArHUTHA HHIYKIIHSI

Onerr ®apazes. Marnumapit notox. DJC uHayxiun. OCHOBHOH 3aKoH 2JIEKTPOMarHHTHOH
neyknu (acon Dapapest). BBIBoJ OCHOBHOTO 3aKOH4 SIEKTPOMArHHTHOH MHAYKLIME 13
3AKOHA COXPAHEHS SHEPIHM, & TAIOKE HA OCHOBE MIEKTPOHHOM Teopwn. IIpasmio Jlenua (zaxoH
JTeuua). Slencuue camonmayxupu. MuaykrtueeocTs. MHAYKTHBHOCTL MIMHHOTO CONEHOMIA.
Toku 3aMblkauisl H  pasMblkandsg  1enW. SIBjeHHe B3aMMHOH  MHAyKUuH. Bsanmias
HHAYKTHBHOCTE. DHEPIHs MarHHTHOTO nois. O0bEMHas MI0THOCTL 3HEPTUH MArHATHOTO FLOJIA.

Pasaen 1V. Konedanus 1 BOJTHE!

Tema 1. Mexamsaeckiie xoneOanus 0 ROMHEBL

Crobonuete (coGeTBENHBIE) W BhiykIAeHHble konebanus. ITonstnc 00 aBTOKONEeOAIHAX.
Hudepenipansroe ypaBHEHIE TAPMOHHYECKHX KOneOaHuH H ero perienue. XapaxTepuCTHKH
rapmonuueckux xoneOanuil. [lonaTie 0 rapMOHHYECKOM M AHrapMOHHYECKOM OCHMILIATODRE.
Maoxporuocts  koneGanui. DHeprusi rapMOHMUECKHX KONICOaHHI]. CnoXeHHe OAHHAKOBO
HATIPABNCHHLIX (CKAIMPHBIX) rapMoHMueckux konebaxuil. Meroxn BEKTOPHOH AHarpaMasl.
Buenus. CroKeHHe BIAAMHO MEPIEHIHKYISPHEIX (BEKTOPHBIX) TapMOHHYECKHX Konmebamuit.
Durypit Jluccany. Hudpepennuansuoe ypaBHeHHE 3aTyXaOLIHX KonebaHui W ero peleHue,
Anepuoanyeckiii  rpowecc.  Yactota H  KOI(QQHUIUMEHT  3aTyXaHusdl. JlorapugpauuecKkuii
JCKpPeMENT  3aTyXamius M JA00pOTHOCTH  KONEOATENbHOM  CHCTEMBI. Jluddepenunansroe
ypaBHEHHE BBIHYIKACHILIX KONeOaHHH U ero pelleHHe. AMITTYIA U (aza 1py BBIHYKIACHHLIX
MexaHnueckux konebarnsx., MexaHmuecknit pesomauc. PesoxaHcHle Kpusble. COOTHOLICHHE
Mexly (pazani  BEUY:CHAOIE CHIIBL M CKOPOCTH IIPH MEXAHHHUECKOM PE3OHAHCE. Criextp
woneGaHuil, 1ToHsITHE 0 pasiomei Pypse.

MexaHu3n 00pA30BAHKs MEXaHUIeCKHX BOJH B ympyrok cpere. [poAONBHBIE W IOTIEPEUHDLIE
BOJIHLL. BONHOBOE YpaBHEHHE H €ro pellesHe. I'apMOHMUECKHC BOAHBl H HX XaPaKTEPHCTHKN.
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Ynapusle Bosttbl. [IpHHIMI CYIEPIO3NIHH BOJH H TpaHula ero mnpuMeHAMocTH. Pasopas
CKOPOCTh W jHcrnepcHss BonH. Bonnoroil mnaker u rpynmosas cxopocts. [lomsTtHe o
KorepenTHOCTH. Mirrepdepennus Bond. Ctosure BoaHBL. P dekt Horuepa LI 3BYKOBBIX BOJIH.
YpTpa- U HU(pa3zByKi.

Tema 2. DaexrpomMarauTHble Koaebanus ¥ BOIHL

Jndepennmnansioe ypapHeHHe KonebaHud B xonebaTebHOM KOHTYPE U €ro pelicHue.
Auddepenrnansioe ypaBHeHHE 3aTyXarOIHX 3NEKTPOMArHHTHBIX KO1e0aHUH H €ro pelcHHeE.
Yactota M KOXpQHUUMEHT 3aTyXaHus snexTpoMarsutHoro konebanws. Jlorapu(pmuteckuii
ACKPEMEHT 3aTyXaHus # 100poTHOCTS KouTypa. Juddepennunansroe ypapHeHHe BRIHYKACHHLIX
WIEKTPOMArHUTHBIX Koebanuil B ero pewienue. AMINHATYNAa H (asa OPH BRIHY)KASHHBIX
WIEKTPOMATHHTHBEIX Konedarusix. Pesonanc B KonebaTeNbHOM KOHTYpE. Pe30HaHCHBIE KPUBBIE
IUTSL HANPSDKEH M S 1 CHJlbl Toka. [lepeMeHnsiil Tox.

dapageerckas ¥ MAKCBENNOBCKAs TPAKTOBKH SBIACHHSI 3IEKTPOMATHHTHOH HMHAYKUHH. Tox
cMentens. DnexTpomarnuraoe none. Cucrema ypasneHuit Maxcpemna. BonHoBoe ypasHeHHe
IISt AEKTPOMErHHTHOTO TI0J1sL U ero pelueHre. CKOpoCTh pacIpOCTPaHen sl 3NEKTPOMATHHTHBIX
BonH B cpenax. OcHOBHBIE CBOHCTBa HIEKTPOMArHUTHLIX BoNH. BexTop IMoirTHHra, MMnynse
anekTpoMarnuTHoro nons. Manygenue aunons. Juarpavmya Hanpasnesnoctd. fdexrt Horiepa
IULST AAEKTPOMArHMTHEIX BONH. 1lIKana 2/1eKTpOMarHUTHEIX BOJIH.

Paznen V. Onrika

Tema 1. Mutepdepenits o JULpakiiss ceeTa

MonoxpoMardyeckue H  HEMOHOXPOMATHYECKME BOJHEL  lIpHHuMI — Cyneprnosuunu  n
HHTEHCHBHOCTL 1IPH CIOYKEHUH CBETOBBIX BOJIH. BpeMeHHAS KOTEPEHTHOCTH. Bpems H JUliH&
xorepenTHocT. [IpocTpancTBeHHas KorepeHTHocTb. Paiayc KorepeHTHOCTH. OnTHueckas
anyHa nyra. OnTuueckas pasHOCTH Xoja. PacueT HHTep(EepeHIHOHHON KapTHHBI OT JABYX
KOTEPEHTHBIX MCTOUHHKOB. [IOMOCEl paBHON TOMIUMHBI ¥ paBHOIO HaxiaoHa, MHoronyuesas
unTepdepetis. Criocodb! TOMyYeHHA KOTEPEHTHBIX nydeil. aTepepoMeTpEL.

Ipunmun Dofirenca — @Operens. Meton son @perens. Ilpavonuneiinoe pacHpocTpaieHHe
cgeta. Jupaxinis Openens. Judpaxuus OpeHens oT Kpyriaoro 0TBEPCTHS W KPYIJIOTo JHCKa.
Jlndpaxims Ppenens ot xpas ronymiockocti. Cnupans Kopmio. Judpaknna @payurodepa or
Geckoueuno JulMEHON  npamoll  menn.  JuppakupoHHas pacXoiEMOCTL. Juppaxius ot
oaHoMepiioll  Aupakuuonnof  peureTkH.  Pazpemaiomas  CrHocoOHOCTE — ONTHHUECKHX
uHcTpyMeHToB. {loHstue o rosiorpadmim.

Tema 2. Hoaspuzalinas 1 AMCIEPCHS CBETA

EctectBenublii 1 rionspuzosanueri ceer. CremeHbs mosspuzaund. [lomsipusanus ceera rpu
npesoMAeHn 1 oTpakeHid. 3akon Bprocrepa. Tlomapr3anus nMpy ABOHHOM JTy9IEIPENIOMICHHH.
OBLIKHOBEHHBIH M HeoObLIKHOBEHHBH nyun. OnrTedeckass och kpucTamma. I[lonspouisl #
MOIAPHAAIHOHHBIE TIpH3MEBL [lopH3aTopsl M ananusatophl. 3akon Mamoca. [loaysosHosse |
YETBEPTHLBOIHOBBIE NJIACTHHKE. VICKYCCTBEHHAS ONTHYECKas aHu30Tponus. OnTHueckas
AKTHBHOCTH BelnecTa. DPPexT Papaznes.

ZaTpyaHen s B aexTpoMariinTHoOH Teopun Makcsemnia. HopmanbHas 1 aHOManbHaL AUCTEPCHL.
Metons! HabmojeHusl  AUMCIEpCHH. [IpH3MaTuyeckHd 1 JUQPAKIMOHHEI  CIIEKTPEHIL
OjeKTpoHHas TEOpUs muclepcyi cBeta. llornomenwe cpeTa. 3axon byrepa. [lsera Ten u
CTIEKTPBI TOTTIOIIEHUS.

CO,HC[)?R?I]{IIC PAKTIIMECKHEX 3AMSITHI M0 JUCIMITIHIIE

Pazpen 1. Mexanmgs

Tema 1. KuuHeMATHEA NOCTYATENRHOO M BPAIATEILHOTO IBIIKEHNA

Brenenue. Ilpeamer ¢uzuxd. MeToapl (IM3HYECKOrO  WCCIENOBAHWA. OIBIT, THIIOTE3A,
SKCTIEPHUMEHT. TeopHa. Baxkueliie STans HCTOPHH (U3HKH. POk (PH3HKH B PA3BUTHY TEXHHKH
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H BIMAHNE TEXHHUKHM Ha Pa3BUTHE (H3MKH. Ponb (PH3UKH B CTAHOBICHHH MIDKeHepa. CBsb
(PM3MKH ¢ APYFHMH HAYKaMH, YCIIeXH COBPEMEHHON (DU3HKN.

Kunemarnka xak pasjen MeXaHukd. Mexamudeckoe IBHIKEHHE Kak IpocTeifias (opna
nBMKeHus marepuu. MartepuansHas Ttouxa (uacruua). Cucrema orcuera. MHepunansHbie
cucTeMbl otcueTa. Pagmyc-pextop. IIpuHnum oteocurensHocTH [anmumies.  Tpaexropus.
ITocrynarensnoe ABHIKEHIE TBEPHOIO TEIA.

Paquyc KpuBH3HBI TpaekTopun. JluHeitHas ckopocTs W JimHelHOe yckopeHHe. TaHreHIHansHoe
1 HopMaibHoe ycxopeHus. CBs3b Mexny JHHEHHBIMH M YIJIOBEIMH KHHEMATHUECKHMH
BEAHUHHAMH.

Tema 2. JluHaMika I1ocTyNaTeasHOI0 H BRAIIATEIbHOIO ABHKCHHS

Juuamika Kaxk pazaen mexasuxi. Heppeiii 3akon HeloToHa ¥ ITOHSTHE HHEPHHANBHON CHCTEMb
orcuera. Bropoii 3akon HBI0TOHA W IOHSITHE CHJIBL, MACCHI M UMITYJLCA. Y paBHEHHE JBIKEHHA.
Tperuit zaxon HeloToHa K Ipeneisl ero NpUMEHHMOCTH. Hennepluanbisle CHCTEMEI OTCUETA.
ABCOMOTHBIE H OTHOCHTENLHEIE CKOPOCTh M yekopeHne. Cunsl wHepiwn. LleHTpodesknas cuia.
Cuna Kopuosnca, Cucrema Matepranseix tovdex. [lenTp mnepumu (UentTp mace). Teopema o
IBIOKEHUMI HCHTPa HHCPLIHH.

[Moustie abcoMOTHOr0 TBEPAOro Tena. MoMeHT cunbl. MoMeHT UMITyNibca. MOMEHT HHEPLHH.
Teopenma [liteiinepa. YpaBueHne MOMEHTOB (CBI3b MOMEHTA HMITYIbCA C MOMEHTOM CHIILI).
YpasHeHlle BpalQTesibHOTO JBMIKCHHS TBEPJOrO TeNla OTHOCHTENBHO HEMONBIDKHOH oCH.
KuneTnueckas sueprug ppaulaionierocs Teepaoro tena. [ upockonnyecknit addexr. Crodomnnie
OCH.

Tema 3. 3aKQNDLI COXPaHEHHs

3Haueune U CONCPIKALIE 3aKOHOB COXDAHEHHS B MEXaHHKE. 3aKOH COXPAHEHHS HMITYJILCa.
OAHOPOAHOCTEL TIpOCTpancTsa. PeakTHBHOE IBIIKEHHE. 3aKOH COXpaneHusI MOMEHTA HMIYILCA.
MszoTponust npoctpaHcrsa. PaGora, 9Heprus, MOUHOCTE. CBAzb Mexiy MNOTCHIHATLHOH
sneprret 1 ciwiodl. llowsTre cunosoro nons. KoHCEPBATHBHEIE H HEKOHCEPBATHBHBIE CHIIBL.
3akom coxpaneunss sucpru B MexaHuke. OxnoponnocTh Bpemenu. KoucepsarTupnas u
JAHUCCHHATHRHAS CHCTEMBI.

Tema 4. DuemenThl MEXAHKUKY KUIKOCTEH H FrasoB

Ofmue cBoiicTBAa JKUOKOCTEH W Taszop. Ypasuenme newkeHust B ¢Qopme iinepa. Ilone
ckopocTeii. NN u TpyOKi ToKa., YpaBHeHe HepaspeIBHOCTH. Y pasHenue bepuymnu. Cucrema
ypaBHenni rasonuiamiki. Bsskocts, Tewemme Baskol skuikoctd. Qopmynma Ilyaseitis.
Jlamusapuelil ¥ TypOYIEHTHBIH pexxuMsl TedeHHa. Luprymanus ckopoctH. IoTeHnHaIbHoe U
BHXPEBOE ABMKeHHs. JIBIKEHHE TeN B IKHAKOCTAX U razax. Teopema KyKoBCKoro,

Paznen Il . Qcuopbl MOAERVAIPHOT (MI3HKH 1 TEPMOAHHAMAKH

Tema 1. MonekvnsapHo-KHHETHYECKAsd TEOPHE FA30B

OCHOBHLIC  TIONOKENHS  MONEKYISIPHO-KHHETHYECKON — TEOpMH  BewlecTBa. Mukpo- i
MAaKpOCOCTOsMIHS  CHCTeMBL.  MakpocKomu4eckue MmapaMmeTpbl. [lodstne HICATBHOro rasa.
MoONeKyaspHO-KITHETHYECKOE TOJNKOBAHIE TeMIIepaTyphl. UHCIIO cTeneHel cBoboib MONEKYIbL
BuyTpewitsist JHEPrisl HICAIbHOIO Ta3d. 3aKoH DaBHOPACHPEEIeHH! 3HEPIHH IO CTETEHAM
csoBoapl. Jlagnenne raza ¢ TOUKH 3PEHHS MOJEKYISIPHO-KHHeTHUeckoil Teopun. OcHOBHOE
YPABHEHHE MOJCKYNIPHO — KHHETHYECKOH TEOpMH. Y PABHCHHE COCTOSHHS HICAIBHOTO rasa
(ypasuenue Knaneiipona — Menjeneesa) .

Tewma 2. Peansnbie razml

CHUIBL MEKMOJIEKY ASPHOrO B3aMONECTBIA B Tazax. Ypasuerne Ban-nep-Baansca. MaoTepMbl
peanpHoro raza. MeracTabunbible coctosHust. KpUTHIecKoe COCTOANRE. BHYTPEHHSST YHEPris
peanphoro raza, Dddexr Jxoyrs — Tomcona. CxuKCHIE TA30B U OTYISHHE HU3KHX TEMIICPATYP.
Tema 3. CBoficTRA WHAKOCTEH H TBEP/ILIX TEJI

Xapakrepucruka  Oknakoro  cocrosHus.  CTpoeHMe  okMAKOCTEH. DBIMKHMA — HOpSIOK.
[Tosepxnoctioe natsikedne. CHIBL, BO3HUKAIOUIHE HA KPHBOH ITOBEPXHOCTH KHIKOCTH.




Mopmyna Jlannaca. Yenosust paBHOBeCHs Ha rpaHune AByX cpef. Kpaeso# yron. CvaduBanue.
Kanumsipibie sBICHUSL.

Amopuple 1 kpuctauigueckre tena. Kpucramnyeckas penierka. Jansauit mopanok. Ypyras
W IacTiHveckas aedopmannd. 3akol I'yka, Hedexrs! B xpucrannax. JKuaxue KpucTasibl.

dassr Bemecrsa. Ycenosus pasmoBecust (as. Mcenapenwe u korfeHcaunms. Ilnasnenne n
kpucTanauzanus. Ypasnenue Kimaneitpona — Knayswyca. @azopas amarpamma {(guarpamma
coctoauus). TpoiiHas Touka.

Tema 4. Hauana repyMoHHaMUKH

Cratuernuecknii - u rtepmopuHaMmudeckuit  MeTomel.  TepmopunamMyuecKkas — CHCTEMa,
Tepmoaunamiteckuil  nporecc. OCHOBHEIE TEPMOIMHAMHYECKHE [TOHSTHSA: BHYTPEHHSIS
apeprus. pabora, Ternora, OOpMYIHPOBKH IIEPBOTO HAavdla TEPMOAMHAMHKH. YpaBHEHHE
TMEPBOTO Hadana TEPMOIHHAMUKH, TennoéMKoCTh. 3aBHCHMOCTh TEIUIOEMKOCTH HICATLHOTO
rasa ot Bija npouecca. Popmyna Maitepa, Pabora, cosepuiacmas razoM TIPH H30TPOLECCAX.
Duranbius (Teriosas QyHkums). AgnadaTuueckuii mponecce. TennoéMKocTb TBEpABIX Tell.
PapHOBECHbIC H HEPABHOBECHBIE COCTOSHMS cHeTeMbl. OOpaTumMble H HEOOPaTHMBIE TIPOLECCHL.
Kpyrosoii npouece (i), QopMyHPOBKH BTOPOro Hauana Tepmoaunamuky. ik Kapro n
ero KITJ ans  noeansHoro raza. TelwioBple  ABHrartesii - XOJOAHJIBHBIE  MALHMHDIL
Makcumannnoiil  KOJ[  teroporo  msurateis.  DHTponms.  CTAaTMCTHYECKHH — BeC
(TepMOMHAMMUECKAS — BEPOSTHOCTH). 3aKOHM  BO3pacTamms OHTpommH. CTATHCTHHECKOE
TONKOBAHHE BTOPOT0 HAYANA TEPMOAUHAMUKH,

Pasnen 1L DuekTpitecrBo 1Y MATHETH3M

Teaa 1, HanpspkeHHOCTE DNEKTPUYECKOTO 1101 B BAKYYME

Kynona. Tlousitise anextpoctaTuueckoro noys. CHIOBBIE JMHMH (JIMHMH HANPSKEHHOCTH).
[IpHHLIEN  CYNePHO3HLHE  DEEKTpocTaTHUECKHX Toied. [loTox Bexropa HanpSKEHHOCTH.
Teopenma [aycea Anst 2€KTPOCTATHYECKORO IOJL B BakyyMe H e€ cBA3b ¢ 3akoHOM Kynona,
Jndepenunannan (opma reopeMst 'aycca. Tlpumenenme Teopembl ['aycca mnd pacuera
MoJiei.

Teata24. TTocTosHbBI ZNEKTPUUECKUH TOK

XapakTepucTHKl  2JIEKTPOCTATHYECKOTO TOKA: IUIOTHOCTH TOKA, CHJIa TOKA. YCIOBHE
CYWIECTBOBAIHS IEKTPUUECKOro ToKa. CTOPOHMHEE CHIBL Pa3HOCTE MOTEHIHATIOB, HANPAKCHHE,
anextpoasmikyuas cuta (DJAC). Knacenueckast 3JEKTPOHHAS TEOPHS INEKTPOTPOBOAHMOCTH
setainos. 3akodbl Oma u Jixoynsa-Jlenna B mrd@epernuansuoil Gopme. 3axonbl Oma U
koyns-Jlenua B wurerpanseoit ¢opme. 3axon Oma s HEOAHOPOAHOTO YYacTKa LIEHIH.
IpaBuaa Kupxroda. HenoctaTounocts KJIACCHYECKOH BIEKTPOHHOH TEOPHH
IAEKTPOHPOBOEHMOCTH.

Pasaen 1V, Kosebanus 11 BOJHDI

Tearer 1 Mexannueckne konedans v BOJIHL

CpoBonnbie (coGerBeHmble) M BhHyNAcHEBE KosneGanust. [lomarme o6 asroxonebaHusX.
Ji(pdepeninansroe ypagHeHue rapMOHKUECKHX konedannii 1 ero pelueHHe. XapakTepHCTHKA
rapMonnuecknx konedanuil, ITOHATHE O rapMOHHYECKOM M aHFapMOHHYECKOM OCIHIIISTOPC.
Wzoxpounocts  konebanuit, Dueprus rapmonmdeckux konebanui. CrokeHHE ONHHAKOBO
HANPABNEHHLIX (CKA/IPHBIX) TFApMOHHMYECKHX KoJebaHul. MeTojl BeKTOPHOH IMarpaMmbl.
Brenis. Cromenne B3aHMHO JIEPUEHIUKYTAPHBIX (BEKTOPHLIX) TapMOHHYECKHX KonmeGaHHi.
Gurypsl Juccany. JuddepeHuuansioe YpaBHeHue 3aTyXalonux KoaeOauil H ero percHue.
Anepnoanuccknii  npouece. Yacrota u  kosdduument saryxauns. Jlorapudmuteckui
JCKPEMCHT 3aTyxamhs ¥ H0BpOTHOCTH  KONAEDAaTENLHOH — CHCTEMBI. HuddepeHnmanbroe
ypaBHel e BLIHYIKIEHRBIX KoJeOatil i ero peenne. AMIVIATY/a 1 (pa3a IPH BBIHYIKACHHBIX
MexaHuuecknx KorneBanusx. Mexanuuccknii pesonanc. PcsoHasHcHbie kpupbie. COOTHOUIEHNE
MECITY (PA3aMH BLIHYKAAIOLIEH CHIIEI M CKOPOCTH IIPH MEXAHHYECKOM PE30HaHCe.

Teata 2. DnexTpoMariuTHBIe Konedanus W BOJIHEL
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JudQeperumansioe ypaBHeHHe KonebaHHM B KoneDaTelbHOM KOHTYPE M Ero DEICHMC.
HudpeperunanbHoe ypaBHEHHE 3aTyXAIONIMX 3NEKTPOMATHUTHEIX KoJeOaHUl U ero pellcHue.
UacToTa ¢ KOIpPHUINEHT 3aTyXaHus 37eKTpoMarHuTHoro konebanus. Jlorapudmudeckuit
JIEKPEMEHT 3aTyXaHus U A00POTHOCTE KoHTYpa. JuddepeHuuanpHoe ypaBHEHHE BEIHYKACHHBIX
HIEKTPOMATHUTHEIX Kojebanuil u ero peimenme. AMILIMTYAa H (Pasa NPH BBIHYNKJISHHBIX
EKTPOMArHHTHLIX KoneOanusx. Pesonanc B xonedaTtenbHOM KOHTYpe. Pe30HaHCHBIE KPUBBIE
IUTSL HAaNIpsDKEH s H ¢kl Toka, [lepereHHRl TOK.

Pazgen V. Onruka

Tema 1. JInpakumns csera

MoHoxXpoMaTHUYeCKHE H  HEMOHOXPOMATHUECKHE BONHBL  [IpHHMIAN  CYHEpHO3MLHM M
HHTEHCHBHOCTL APH C/OKEHHH CBETOBLIX BONH. BpeMeHHAS KOTepeHTHOCTL. Bpems u anuHa
KOFEPEHTHOCTH. [IpOCTpaHCTREHHAS KOTePEHTHOCTh. Pagnuyc KorepeHTHOCTH. OnTnueckas
quHa nyts, OnTadeckas pasHocTs Xoda. PacueT MHTEP(EPEHUMOHHOH KapTHHEL OT ABYX
KOTEPEHTHLIX HMCTOUHNKOB. ONOCLT paBHON TOMIIAHEl H PaBHOTO HaikigoHa. MEoromydesas
MHITEP(EPEH IS

Hpunuun Itofiresca — Ppenens. Meroa 3oH @penens. [IpsamonuHelnoe pacmpoCTpaHeHHE
csera. Judpakunag Openens. Judpaknust PpeHens oT KPYIIOro OTBEPCTHS H KPYLJIoro AHCKE.
Jupaxuus Openenst ot kpas noaymiockocri. Judpakuus @payarodepa or Heckonedno
AIHEHON  npamod  wend.  JudpakiuonHas  pacXoguMocTe. HHQpaxkis 0T ORHOMEPHOH
JUPPaKHONHON PerleTKH.

Teata 2. JTucriepens cpeta

Ecrectennniil 1 nonspusopauusii ceer. Crermens nonsipuzamuu. [lomapusanus csera mpn
pesoMJeHHH ©  oTpakenuy. 3akoH bpioctepa. 3akom Mamoca. llogyBonHoBeie W
YETBEPTLBONHOBbIE  TUIACTHHKM. VICKycCTBeHHAg oONTHUecKas ausoTponmsa. Onrudeckas
AKTUBHOCTH BewecTsa. Dpext Dapajes.

3aTpyaneHus B aJiekTponMarduTHOH Teopuu Makcsenna. Hopmanbuas 1 anoMagbHasg AUCIEPCHE.

Conepskanue Jad0paTOPHbIX 3aHSITHIT M0 AHCLIITIIHHE

Pasznest 1. Mexanuka

JlaGopartopnas pabora Nel-0 Wayuemne Tteopum morpemsoctedl. Ompepenenue o0béma
LHIHHIPA.

JlaGoparophas padora Ne -5 M3yuerne JuusaMiK BpalaTeIbHOTO OBMKEHHS TBEPIOTO TeNla
JTaBoparopras padora Ne 1-9 Onpenenenue MOy CABHIa MCTANJIOB METOAOM KPYTHIILHBIX
konedanmii

Pasnen H . Qcnopsl MOJERYJISPUOI QIBIKH I TCPMOIITHAMITKI

JlaBopatopnas paGora Ne 2-2 Omnpenenenne Kod(p(HIHENTa BA3KOCTH JKHAKOCTH H UHCHA
PeifHONLACA METOAOM NaJAIOMWETO B KUAKOCTH IIAPHKA

JlaGoparopnas padota Ne 2-3 Ompejienenie CKOPOCTH 3BYKa B BO3AYXE H HOKazarelis anHadaTsl
BO3IYXA METOJOM CTOAUEH RBONHEL

JlaBoparopuas padora Ne 2-7 OnpezerneHue nokasarens agradatel BO3ayxa MeTooM Knemana-
Hezopna

Pasnen HI. Buerpuyecrso 1 MardeTHiM

JTaboparopuas padora Ne 3-1 Mayuene 2eKTPpHYECKOTO OIS

JaBoparophas pabora Ne 3-3 MocToBol METOJ H3MEPCHITH

JlaGopartopHast pabora Ne 3-§ Isyuenwe dBIEHHE 3ICKTRONPOBOJHOCTH H OHPEAENENNC
YAEILHOIO CONPOTHRIEHHS MeTajLla

Paznen 1V, Konehanus 1 BOAMDLI
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JlaGoparopuast paborta Ne 4-2 Msmepenue HHAYKTHBHOCTH KaTYLIKH 1O €€ AKTHBHOMY 1
PEAKTHBHOMY COIMPOTHBIIEHHIAM

Jlaboparopuas padota Ne 4-4 McclieloBaHHS JMEKTPHYECKHX KoJieDanuil 3BYKOBOH HacTOTEE C
HOMOIHBIO JEKTPOHHOLO ocHHIuIorpada

Paspen V. Onurnka

JaGopartopuas pabora Ne 5-3 OmnpeaeneHue IUiMHLI CBETOBOH BOJHBEE C MNOMOWIBIO KOJEL
HrioToua

JlaGoparopuas pabora Ne 5-5 Onpeneneune IJIHEBI  CBETOBOH BOJHEI € MOMOLUBIO
AH(ppakIoHHOT peLIeTKH

5. OGPA3OBATEJLHBIE TEXHOJOI'HHA
B npenojasaHMu  AMCHMIUIAHGL  «(pU3MKa»  HCHOJL3YIOTCA — PAasHOOOpasHBIC
obpazoBaTeNibible TEXHONOTHH Kak TPAJMIMOHHBIS, TaK H C TIPHMEHCHUEM AKTHBHBIX H
HHTEPAKTHRHLIX METOJ0B 00yYCHHIL.
AKTHBHBLIC H HHTEPAKTHBHLIE METORELI OOyUSHHS:
-unTepaktuBHan nexnus ( TemaNe8 pasmen 1, rema Ne2 pazpen 4, remaNe2 pasnen 5,
remalNe3 paszen 5).

6. OLUEHOUHBIE CPEACTBA NJIst TEKYLIEI'O KOHTPOJIS
YCIIEBAEMOCTH, NPOMEKYTOUHOH ATTECTAIIMM II0 WTOTAM
OCBOEHMSI JUCUMNJAWHBI B YYEBHO-METOJHIECKOE OBECHEYEHHE
CAMOCTOSITEJLHOM PABOTEI CTYAEHTOB

Teryuit KOHTPOJL YCICBACMOCTH
BOTIPOCKHI JUISE TPOBEJXEHUSI PEUTHHI-KOHTPOJI

Peiimune-ronmpons Nel

1. MexauHueckoe ABIDKEHME Kax TipocTeiimas ¢opma jproxeHHs Martepuu. Cucrema
orcuera. [Tpunuun otnocutensrocty amnes. TIpeoGpasopanus [ammies. Paguyc-sexrop.

2. Marepuancnas Touka (dacTuma). Tpaexropus. Pamuyc KPHBH3HBI TPaeKTOPHH.
Jluneiinas ckopoctek U mueiiHoe yekopenhe. [loctynmarenbHoe NBHKEHHE TECPIOTO TEAa.

3. TaureHuManLHOE W HOpManbHOe yekopeHHs. Cpisb MEKIY JIMHEHHLIMH H YITIOBBIMH
KHHEMATHYCCKHMH BEIMUHMHAMH.

4. Tlepnuiii 3axon HploToHa W MOHATHE HHEPIHANBHON CHCTeMbl 0TeHeTa. Bropoil 3ako
HpioToHa 1 MOHSTHE CHJIBI, MACCHI M HMITyJbca. Y pasHenue Apmkenus. Tperuii 3akon Hitotona
I TIPEIEIIb) €I°0 [EPHMEHHMOCTH.

5. Heunepumansinie cucteMst orcueTa. AGCOMOTHBIE H OTHOCHTCNDHBIS CKOPOCTH H
yckopenie. Chibl nHepilsH.

6. Cucrema MaTepHaisHpX Touek. Llentp nHepruy (HeHTp Mace). Teopema O ABMIKEHMN
LEHTPA HHEPIHH.

7. Ioustre abconroTHO TREPAOTO Terna. MOMEHT HHEPIIHH TeJla.

8. Teopena [Ireitnepa.

9. MosenT cuasl.  MOMEHT HMIylbca. YpasHEHHE MOMEHTOB. Y paBHEHHC
BPALIATENLHOIO ABUIKEHIS TBEPIOTO TENA OTHOCUTENBLHO HETIOJBIIKHOH OCH.

10. Tupockonuueckuil addext. CBoOOAHBIE OCH.

11. 3aKon coxpanenms UMIyJbea i Tperuil 3akon HutotoHa.

12. 3aKoH COXpaHeHHs MOMEHTA HMITYJILCA.

13. PaBora 1 dHEpris B MEXAHHKE, DHEPIUs KHHETHUCCKAs H II0TeHIHATbHAS.

14. Tousirue cuiosoro romst. Cesask MLy TOTCHIUATBHOH SHEPIUel U CHIIOH.
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15. 3aKon COXpaHeHHsI MEXaHHUECKOH 3HEePTHH.
16. Koucepsarupibie ¥ HEKOHCEPBATHBHLIC CHJIBL KOHCEpPBATHBHAS H AMCCHITATHBHAS
CHCTEMBI.
17. 3anaun MEXaHHKH HKHUAKOCTEH U rasos.
18. Ypasienye Hepa3pPLIBHOCTH. Y paBHEHHE bepHymm.
19. [Tonstue uacaypHoro rasza. MoNeKyIIpPHO-KHHETHUECKOE TONKOBAHHE TEMIEPATYPLL.
MakpoCKOIHUeCcKye NapaMeTpbl CHCTEMEL
20. Buyrpenuss oauepras wIeanpHoro rasa.  Yueno crenenell  cpoboxmel.  3axon
paBHOpACIIpeeJIeH st JHEPI U,
21. Jlapnenue raza ¢ TOYKM 3PEHHUS MONEKYIAPHO-KHHeTHuecKoH TeopuH. OcHopmoe
YpaBHEHHE MONEKYIAPHO-KHHETHYECKOH TEOPHH.
22. VpasueHnde cocTosHMs HealsHoro raza (ypaBHenne Knanelipona — Menjaesneesa).
23. JIuuaspyeckHe U CTATHCTHUYECKHE 3aKOHOMEpPHOCTH B (u3uke. CratnctHveckuil
MEeTOJ Hceheopanus cneteMbl. [longaTie o GyHKIMH pacnpeaeneHns.
24. ®aszosoe npoctpancTBo. (Pazomas Touxa, (azoBas suelka. CraTHCTHYECKOE
yCpEIHEHHE.
23. Pacnpenencnue Maxcpenna. Cpe/lHie CKOPOCTH MOJIEKYJI.
26. Bapomerpuueckas dopmyna. Pacnpenenenne bonbivamna.
27. Pacripeyenenne Makesenna — bonbumana.
8. Ypapucuue Ban-nep-Baansca. M3oTepMbl peasibHBIX TA30B.
9. Meractadunbioe coctosine. KparTuiaeckoe CoCTosIHHE,
0. Buytpeunsst sHeprus pealbHOro rasa.
31. XapakTepucTHKa JKEAKOIO COCTOSHUA. BIIHKIHIT TOPsIoK.
32. [MosepxuocThoe HaTKeHHE., CHIIBL, BO3HHKAIOWHE HA KPHBOH ITOBEPXHOCTH JKHIAKOCTH.
Mopmyna Jarsaca. CyavuuBaHue H KalHIUISPHLIE SIBICHHUS.
33. ToHsrtHe CTONKIOBEHMSL. YIIPYIOo€ H HEYTIPYTO€ CTOIKHOBEHHS.
34. Ilpuuensnoe paccrosnue. DQdexTuBHoe ceuenne paccesHus. Cpenmsis ajinHa
cBODOAHOTO 1Hpodera.
35. OcHOBHBIE TEPMOJHHAMHUECKHE TIOHSTHS: BHYTPEHHSS JHeprus, pabora, Tennora.
VpaBHeHNE NEPROFo Havaa TEPMOAHHAMHKH,
36. 3aBHCHMOCTB TENNOEMKOCTH HIEQIbHOIO raza o0T BuIa upomecca. Pabora,
COBEPLIACMAS [A30M TIPH M30IPOLIECCaX.
37. AnpabaTHuecKnii TIponece.
38. Obparumbie 1 HeoOpaTHMbIE ITpoiecenl. Kpyropod mpouece (UK.
39. Hukn Kapno u ero KITJI st uaeansHoro rasa.
40. Mpuunun (elcTBUS TENNIOBOTO ABHIATENL H XOJOANIILHON MALIHHEL.
41, DuTponns. 3aK0H BO3pACTaAHMS DIITPOIINY.
Peiimunz-ronmpons Ne2
1. Bakon Kynoma. Hanpspkenmocts — siekTpocratHueckoro  noss.  [lousatue
AMEKTPOCTATHUECKOTO [0Jist, [[PHHLMIT CYIIEPTIO3HLEH 3MEKTPHIECKIX 10JIEH.
. Torox nanpsukensnocts. Teopema ['aycea Al EKTPOCTATHUYECKOTO HOJS B BAKYYME.
. [Tpunmencrue Teopemet ['aycea i pacyera mosieH.
4. PaBora cun  ONEKTpocTaTHUeckoro  Mosd.  [IHpKy[AsiEs — HamPsOKEHHOCTH
FMEKTPOCTATHYUECKOTO MO,
5. TMorenuman. Pasiocts noTeHManoB. CBI3b MEXKAY NOTEHITHANOM W HAIPAMKEHHOCTEIO
MEKTPOCTATIFHECKOTO MO
6. Cpoboauble 1 CBA3AHHBLIC 3apSjbl B BEIIECTBE. [HILI JHINEKTPHKOB. Honnas,
BIEKTPOHHAST H OPHEHTALHOMNHAS [TOJIAPHIALIHH.
7. DNeXTPOEMKOCTE YEIHHECHHOr0 POROAHUKA, CHCTEMEI IIPOBOJIHUKOR H KOHAEHCATOPA.
8. Dueprus 3apsuKeHHBIX  YEIMHEHHOre IPOBOAHMKA, CHCTEMBl IIPOBOIMHKOB K
KOHAEHCATOPA. DHEPTHsT 2NEKTPHIecKoTo 11oNd. ObBbeMHas TIOTHOCTE SHEPTHH 3NEKTPUIECKOTO
[OJs.
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9. XapaxkTepHCTHKH 3MEKTPHYECKOTO [10J H YCIOBHS CrO CYICCTBOBaHHs. PaszHocts
IOTSHUHASOR. YNEKTPOABHIKYINAS CHIla, HAIPSIKEHHE.

10. 3axon Awmnepa. MarauTtHad uHAykuus. 3akoH buo — Capapa. [lonsiTHe MarHuTHOrO
reostst. [lpstsinn cyreprio3vuind MardiuTHEIX monel. MaruuTHLIH MOMEHT.

11. MarauTHoe 1105e NpPAMOJIHHEHHOTe 1 KPYTOBOTO TOKOB.

12. JignikeHWE 3apsKEHHBIX YaCTHI] B AIEKTPHUECKHX W MATHUTHBIX [IOJIIX.

13. 3aKoH 1MOJHOro TOKa Il MArHATHOTO IIONS B BelllecTRE. HanpsaykeHHOCTE MarHuTHOTo
nosist. MaruuTnas rpoHuLaeMocTh cpeanl. MHIyKnus MarHiTHOTO OISl B BEIIECTBE.

14. Onwir  Dapamess. Marautupiit  motoxk. 2JC  wmaayxkipu.  OCHOBHOH — 38KOH
TeKTpoMartiTHoi MuayKumd. I1pasuno Jlenna.

15, Camoumayknus i B3aUMOMHAYKUMS. MHAYKTUBHOCTE M B3auMMHAA HHIYKTHBHOCTD,
TOXM paszMBLIKAHMS H 38MBIKAHHS.

Peiinumiz-ronmponn A3

1. Csoboaneie 1 BeIMyxAeHHble Konebanus. [apMOHHIeCKHe MEXaHHYeCKHe Kojebannus |
HX XAPAKTEPHCTHKH.

2. Dueprus rapMoHHUYSCKHX MexaHudeckux konebanui. IToHATHE O TapMOHHYECKOM i
AHTAPMOHHYECKOM OCHHIIISITOPE.

3. CnosKenne OIHHAKOBO HATIPABICHHBIX MFAPMOHKRYECKHX Konebanuil. buennd.

4. Crpokende B3aMMHO  TEPHEHAHKYISIPHBIX TapMOHHUECKHX Konebauuil. Puryps
Jueccay.

5. 3aryxaomue Mexanwueckrne xoneBanms. UacroTa, KOS()(UUHEHT 3aTyXaHHs,
norapHPMITUECKUil lekpeMeT 3aTyXaHHs MEXaHIUeCKUX Kojaedanuii.

6. Boinyicaenusle Mexanuyeckue xoneGaHus. AMIIATYA W (asa MPH BBIHYKACHHBIX
MEXAHHTeCKIX KonedaHusixX.

7. Mexanuueckuil pesonanc. PesonancHsle kxpuBsle. CooTHomenus Mexay dasamu
BBIHYIKAAIONIRH CHIILI H CKOPOCTH NPH MEXAHHYECKOM Pe30HAaHCE.

8. Mexanuay 08pa3oBaHMsa MENXAHHUECKHX BONH B ynpyroii cpene. IIpononbHbie
TONEPEUHbIE BOJIHBL Bonnosoe ypaBHGHHE M €ro pemeHHe. apMOHHUYECKHE BOJIHBE M HX
XapaKkTePUCTHKH,

9. bazosast CKOPOCThL M JIMCHEPCHS BOJIH. BOIHOBOM MMAKET W IPyIIIORas CKOPOCTD.

10. INonsrne o korepentHoctd. MuTepdepenaus BoaH. CTOIUHE BOJIHEL

11. Konebarenpuniii KOHTYp. [apMOHHYECKHE OJICKTPOMATHHUTHBIE KOjebaHug M HX
NapaxKTepMHCTHI.

12, 3aryxalommue snekrpoMarautHeie konedaHus. YUacToTa, KOIP(UIEEHT 3aTyXAHMs,
NOTapUGANIYCCKHI  JEKPEMEHT  3aTYXaHHsS 3MeKTPOMArHmTHeiX Kojebauuit. obdpornocts
KoJIebaTenLHOro KOHTYpa.

13. BulHyscIeHHBIE 2EKTPOMATHUTHEE KONeOaHus.. AMIUTMTYAA U (pa3a BLIHYIKUCHHbIX
MEKTPOMATHITHLIX KOneDaHMi.

4. dapaneenckas 1 MAKCBEIUIOBCKAs TPAKTOBKH SBACHHUS JIEKTPOMATHUTHOH HHJIYKI{HH.
Tox cvetenus.

15. Cucrema ypasHeHuit Makepenna. DNeKTpoMardauTHOE NoJe.

16. Bonmoroe ypasueHue U1 IEKTPOMATHHTHOTO MO M ero peiexne. Cropocts
PACTIPOCTPAHEHHS DIEKTPOMAIHUTHEIX BOJIH B Cpejax.

17. OcuoBHble cBOJCTBA 2NEKTPOMArHUTHBIX BOAH. ODHEPrHS M IOTOK 3HEPrHH
anexTpomarniTHLIX o, BexTop IlolinTrara. VIMIryase SIeKTPOMArHHTHOIO TIOJIAL.

18. DuexrpomarumTias npupona ceeta. [lpuHnun [ofirenca. 3akoHBI OTPaKeHus H
npenomehs. AGCoMOTHBIL # OTHOCHTEIBHBI TOKa3aTeNy npenoMiueHns. [lommoe BHYTpeHHES
orpaxetiie. CBeToBOIBI.

10. KorepenTnocti 1 MOHOXPOMATHUHOCTE CBETOBEIX BOJIH. BpeMeHHAs KOTePeHTHOCTS
BDCMSI 1 AnHHa KOrepeHTiocTH,

20. OnTiueckas juua myTH. OnTnueckas pasHocTh Xoma. Pacuer unrephepeHuoHHoii
KAPTUHBL OT ABYX KOMEPEHTHBIX HCTOUHHKOB,
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21. Tlonocst paznioil TONIIKHELL  PABHOIO HAKJIOHA.
22, TlpoctTpascTBEHHAS KOT€PEHTHOCTE. Paguyc KOTepeHTHOCTH.
ATTECTALHS 110 HTOIAM 0CBOCHHS HCHHIINHLY (AK3AMEH)
Bonpocnl k 3K3aMeny

I. Mexannueckoe IBIDKGHHE Kak mnpocTeiimast (opma apmkeHus martepuu. Cuctema
otcueta. punimn orrocurensrocty [anunes. [peoGpazosauus [amuaes. Pagiyc-BexTop.

2. Marepnanshas Touka (wactHna). Tpaekrop#sl. Panmyc XpHBH3HBL TPAeKTOPHH.
Jluneitnas ckopocth 1 nuHeliHoe yekopeHue. [locTynarensHoe JBHKEHHE TBEPAOTO TEIId.

3. TanrennuanpHOe ¥ HOPMabHOE YCKOpeHHs. CBS3b MEXIY JIHHCHHBIMHM W YFIIOBBIMH
KHHEMATHIECKUMH BEJIHMHHAMU.

4. Tleppwiii 3akor HeloToHa H IOHSTHE HHEPIHATLHONH cHCTeMEBI oTcueTa. BTopoil 3axoH
HeioToHa 1 nous e Cuilbl, MACCHI H HMIyJibca. Y paBHeHHe nprxenust. TpetHil 3akon HeloTtona
M TIPEIEsh! €1°0 NPHMEHHMOCTH.

5. Heunepuuanbiple cucTeMbl oTcuera. AOCORIOTHLIE MW OTHOCHTENBHBIE CKOPOCTH M
yckopeHHe. Chlbl HHEPLHH.

6. Cucrema mMarepiansHbiX Touek. Llentp suepuuy (UeHTp macc). Teopema o ABIIKEHHH
LEHTPa HHEPLIHH.

7. [Nongrue abconoTHo TREpAOTO Teka. MOMERT HHEPIHM TEIA.

8. Teopewma llreituepa.

9. Monmenr ciapl.  MoMEHT HMIYIBca. YpaBHEHUE  MOMEHTOB.  YpapHeHHe
BpaLLATE/LHOTO ABHYKEHIS TBEPAOIo TEa OTHOCHTENLHO HETOABHIKHOA OCH.

10. 3akon coxparens UMIyasca U TpeTuit 3akoH Helotona,

11. 3akon coxpadeHisi MOMEHTa HMITYAbCa.

12. Pabora # anepris B Mexaluke. DHEPrisd KHHETHYECKas! M NOTEHIHAIbHAS.

13, YpasHeHHe Hepa3pbIBHOCTH. Y papHenne bepHyuim.

14, Tlousrve WaeanpHOTO Tasa, MoONeKyIspHO-KHHETHUECKOE TONKOBAHHE TEMIEpPaTyphl.
Maxpockonuueckne napaMerpel CHCTEMBI,

15. Buyrpeuuss >sHeprusg uieanbHoro rasza. Uwucno crenedelf cBoOoAEL  3aKoH
PABHOPACIIPEACNCHHS OHEPIUH.

16. Jlapnenne raza ¢ TOUKH 3PCHHA MOJNEKYJIAPHO-KIHETHuUeckol Teopun. OcHoznoe
YPaBHEHHE MOISKYIISIPHO-KHHETHUECKOH TEOPHH.

17. ¥Ypasueuue cocrosinis nueansHoro rasa (ypasuenre Knaneiipona — Menneneesa).

18. Jlumamuueckie M CTAaTHCTHUYSCKHE 3aKOHOMEPHOCTH B (H3uke. CTaTHCTHUeCKHi
METOJL HeeeIoBaisl cneTeMbl. [ToHATHE O (DYHKLMH pacIIpeieneH s

19, Pacnipenenenne Magesenna. CpeHue CKOPOCTH MOJIEKYIL.

20. bapomerprucckas (popayna. Pacnipenenenre bonbumana.

21. ¥Ypasuenue Ban-aep-Baankca. Flzorepsmbl pealibHBIX Ta30B.

Ocnopnpie  TCPMOJMUAMHUECKHE [OHATHS: BHYTPEHHAS Oncprud, paboTa, TETIOTa.
YpaBHEHHE NEPBOr0 HAYaAa TEPMOIHHAMHKH,

22. 3aBHCHMOCTL TEIUIOEMKOCTH MJEANBHOTO Tasa OT Bujaa mpouecca. Padora,
CoBepInaeMas I'a30M fIpH H30MIpoLeccax.

23. AnnabaTHueckuil nnpouecc.
24, ObpaTtuMbie 1 HeobpaTtuMeie npouecesl. Kpyrosoi mpouece (k).
. Lmxn Kapsio v ero KITI g waeansuoro rasa.
Tpriurn neficTBHS TETIOBOIO MBHIATENS M XOJOUMILHOH MALIHHDI,
7. Bakonu Kynona. Ilanpsixesmocts — anekTpoctatnuyeckoro  monst.  Iowsaruse
SAEKTPOCTATHUECKOrO noJisi. [[pHHIMIT CYTIEPIO3HIHHE AEKTPHYUECKUX [TOJISH.

28. ToTok nanpspreinocTd. Teopema [aycca s 2JEKTPOCTATHIECKONO IO B BAKYYME.

29. Ipumenenue Teopemer ['aycea Aas pacuera IoneH.

30. PaBora cun  anekTpoctarmueckoro  momd.  [Mpyasuus  HAIPSKEHHOCTH
MMEKTPOCTATITUECKOTO [0S
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31. Ilorenunan. Pasnocts noreHuHaios. CBsizb MEMLY TTOTEHIIMANIOM U HANPSKEHHOCTRIO
WISKTPOCTATHUESCKOTO TTOJISL.

32. Cpobongslie W CBA3AHHBIE 2apAAbl B BElIECTBE. TWIBEl IMMICKTPHKOB. onuas,
WIEKTPOHHAS I OPHEHTALMOHHAS MO PH3AIHH,

33. TlonsipusosannocTb.  JuanexTpryeckas BOCIPUMMUMBOCTL — BelllecTBa o ee
3aBHCHMOCTE OT TeMIIEpaTyphbl.

34. Teopenma l'aycca A4 3SMEKTPUUECKOrO 1O B JIHIJIEKTPHKE, ODAEKTPHUCCKOE
caemtenne. JuasiekTpudeckas NpoOHHLAEMOCTE cpefibl. HanpsnkeHHOCTE 2JISKTPHUSCKOTO OIS B
JUDACKTPILKE.

35. Pacnpeaesieniie 3apsioB B IPOBOAHKKE. JNEKTPOCTATHUECKO® TIONIE BHYTPH H CHAPYIKH
[MPOBOAHKKA. DNEKTPOCTATHUCCKAS 3ALUMTA.

36. DAeKTPOEMKOCTE YEAHMHEHHOrO [IPOBOAHHKE, CHCTEMBI IPOBOAHUKOB M KOHJICHCATOPA.

37. Dueprus 3apsUKEHHLIX YEAUMHEHHOTO IIPOBOJHHKA, CHCTEMLI IPOBOJHHKOB I
KOHAEHCATOPA. DHEprus aaeKTpuieckoro nons. O6neMHas IUIOTHOCTE SHEPTHH ANeKTPHUSCKOTO
1103151,

38. XapakTepHCTHKH 3JEKTPHUECKOro IO M YCIOBHS €ro CyLIecTBOBaHHS. PazHocTs
MOTEHIHANOR, JNeKTPOABIIKYIIAS CHIla, HAIPSKeHHE,

39. Knaccuueckas »AeKTpPOHHAs TEOPHS 3NEKTPONPOBOJAMMOCTH  METAMIOB W €€
HE0CTATOMHOCTS.

40. 3axon Amnepa. MarHuTHas waAyKuds. 3akoH buo — Casapa. TToHsiTHE MArHuTHOIO
noms. [puuuin cynepno3uui MarHHTHLIX noseil. MaruuTHBI MOMEHT,

41. MarnnTraoe noie rnpsaMoyMHEHHOr0 ¥ KPYTOBOT'O TOKOB.

42, HHpKyHAsilHs BEXTOpa MACHHTHON WHAYKINH, 3aKOH NQIHOTO TOKa. Mar#HuTHOE none
JUTHHHOIG CONEHOHA U TOPOUJIA.

43, MarunrHoe B3anMoselicTBHe TOKOB M €/IMHHIA CUIIBI TOKE — aMIep.,

44, JIBH:KCHIHE 3apsiyKeHHBIX YaCTHIL B 3MEKTPHUECKHX M MarHUTHBIX TTOJISIX.

43, Onwr  dapapes.  Maruutusiit noroxk. DAC  uanykuuw.  OcCHOBHOM  3ax0il
IEKTPOMartuTHOR Muaykuuu. [pasuno Jlenua.

46. CaMOMHAYKUHS W B3aMMOHMAYKIMS. MHAYKTHBHOCTbL M B3aMMHAs HHIYKTHBHOCTD.
ToKH pazMBIKAMHS U 3aMBIKAHHSL.

47 . Dueprust MArHUTHOTO 1oJIsL. OOBeMHAs TIOTHOCTS YHEPTHH MATHHTHOIO IIOJIS.

43. Crobo/libIe 1 BRIHYKACHHBIE KoneOanus. 'apMOHKHUecKe MexaHeckre kolebanus 1
MX XAPAKTEPHCTHRH,

49. DuHeprus rapMoOHHUYSCKHX MeXaHuueckuX xonedamnuil. [ToHsTHE 0 rapMOHHMUECKOM U
AHTAPMOHIYUCCKOM OCIMIIIATOPE.

50. Croserie oNHHAKOBO HAPABIECHHBIX FapMOHMUECKHX KoIedaiit. breHus.

S Croserue BsdiiMio  HepUe MUKYIBIPHLIX  LapMolHyucekar  koeDapuil. Dl ypol
Juccaxy.

52. 3aryxaoume Mexaumueckue koyebamus. Hacrora, xo3(QMUHEHT 3aTyxaums,
norapu(pMIYeCKitii IEKPeMEHT 3aTyXanus MeXaHHUecKHuX Koedaruii.

53. Brinyikaenunle MexaHunueckye woyebanns. AMANUTYIa ¥ (ja3a IpH BBEIHY)KACHHDIN
MEXaHHUSCKHX KOeOaHNsX.

54, Mexanuuecknil pesonanc. PezonancHple kpupble. CootHoLIeHEs MeXay dasamu
BBIHYIKAQIOULICH CHIILI H CKOPOCTY TIPH MEXAHHUESCKOM PE3OHAHCE.

55. Mexanusm o0pazoBaHus MEXaHHUYCCKHX BONH B ynpyrod cpepe. Ilpomonsusie u
noiepedHble BOAHbL. BoJHOBOe YpaBHEHHE M €ro pemeHue. |'apMOHHYECKHE BOJIHBI H HX
XAPAKTEPHCTHKH, :

56. KonebarenpHpiif KOHTYp. [apMOHUYECKHE DINEKTPOMATHHTHLIE KoJebaHus W KX
XapaKTepHCTHKH.

57. Baryxaoue ieKTpoMarduTHele xonebanus. HacroTa, KOd((pULHMEHT 3aTyXaus,
norapi(anideckuit  JeKpeMeHT 3aTyXamust JAEKTPOMAarHMTHEIX Koznebanuil. JobportHocTs
koneGaTeALHOrQ KOHTYPA.
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58. Bouyucaennsle JEKTPOMArHUTHEIE Konebamus. AMIITHTYAA W (pa3a BBIHYIKACHHBIX
HAEKTPOMArHHTHBIX KOJTeOaHHii.

59. dapajeesckas N MAKCBEIIOBCKAs TPAKTOBKH SBJICHHS 37EKTPOMArHUTHON WHAYKIIHH.
Tox CMECILLEHH S,

60. Cucrema ypasHenmit Makcpemia. DNeKTpOMarHHTHOE TIONE.

61. DaexrpomaruuTHas npHpona ceeta. [Ipunmun Iofirenca. 3akoHBL OTpasKeHUs! H
npenomnents. AGCOMIOTHRIR 1 OTHOCHTENBHBIH Noxazareny npenomacuus. [lonmoe suyrpentee
OTpayKeHHeE. CB@TOBOiHﬂ.

62. Korepe#THOCTE 1 MOHOXPOMATHYHOCTE CBETOBBIX BOJH. BpeMeHHAss KOrepeHTHOCTh.
BpeMEI H ATHBE KOrepeTHOCTH.

63. Ornrrueckas Jyiina myTH. OnTHUYecKas pazHocTh Xola. Pacuer uHTephepeHUIHOHHOM
KapTHHDI OT ABYX KOTEPEHTHBIX HCTOUHHKOB.

64. Ilonocwl paBIiol! TOAIMHE H PaBHOTO HAKIIOHA.

65. JTudpaxuna Opayurodepa Ha ogaoMepHOH AU PaKIHOHHON PeIeTKE.

66. LcrecrBennblil H NONSIPH30BAHHEIA cBeT. [lonspusanis NpH OTPKEHHH H IPENOMIEHHH.
3axou bpiocrepa.

67. lonsipuzalist rpu ABofiHoM ayvenpenoMiaeHul. OOBIKHOBEHHBIT ¥ HEOOBIKHOBEHH b
ayun. Ontrueckas och kprcTamuia. [lonapusaligonnsie mpusMel. 3akon Mamoca.

CAMOCTOATEIIBHAA PALBOTA CTYAEHTOB

® padoTa ¢ JEKIGIOHHBIM MAaTEpHaNOM KakK I[I0 KOHCMeKrTaM, JHTeparype, Taxk «
ACKTPOHHBIM MCTOUHKKAM HH(POPMAIHH

° BBITIONHEHHE AOMANIHETO 3aJaHHs H TOATOTOBKA K PeHTHHI-KOBETPOIIM

® BLIIOJIHEIHE pacueTHO-rpaduueckux pabot:

PP Ne 1 Mexanuxa
PI'P Ne2 Monekynapuas (pr3uka 1 TepMOAMHAMHKA
PI'P Ne3 DrerTposaraeTHIM.
PI'P Ned KoneGanus u onanl Ontuka
o UL KOHTPONST PalOThl CTYZEHTOB, @ TAIOKE JUIS CTHMYJIMPOBAHHS — CHCTEMAaTHUYECKOIO
H3VUeHItsE Kyped (DH3HKHM B TEUEHHE CEeMecTpa NpeAyCMOTPEeHbl pedTHHr-KoHTpony. OHu
HPOBOJATCH B TIHCLMEHHOH (1)0]);\‘1(’3
@ JUISL KOHTPOJTS 3HAHKHA CTYIEHTOB IMPOBOJHTCS 3k3ameH (1 cemect))

IMpumepubie TeMbl pedepaTHBHLIX padoT

MDuiika — HayKka TOIHAHUL MEPA.
[pocipascise ¥ spesst i Qi suke.
Yepuple AbIpLl 30 Beenenmoi.
Yuenue K., LlHonkoBeKorQ.
Mouenupopanie riponecca pacHpoCTpaHeHUsl YHApHOH BOJNHBI IIPH  B3pbIBAX B
PA3NMUHBIX CPe/lax.

6. Kunernka ¥ TepMoAHHAMHKA OHOJIOTHIECKHIX [IPOLIECCOB.

7. Topsjox 1 Gecriopsiok B Mupe BONBIIHX MOJEKY L.

8. DKCrepHMEeHTANIBHLIE MCCIE0BaHNS ANEKTPOMATHHTHOTO TONS 3eMIHM B 00JacTH

LT I B e

U

CBEPXHH3KIIX HACTOT.
9. IHaporast Mo ¥ e€ nprpoaa.
10. Maruurioe none 3emMiH.
11. Mosnuus u eé npupoaa.
12, DRexTpHUecTBO B XKUBBIX OPraHM3Max.
13. Daexrpuuecrso B atmochepe.

17



14, JlazepHO-HHIYIHPOBAHHEIE THAPOXNHAMHYECKHES BONHEL
15. duznueckne MeTOAL! PETHCTPALIMH 3EMIICTPACCHHIA.

16. [lpuvenenne yapTpa3Byka B HHTPOCKOTIHH.

17. buorpadus A.C. [lonosa.

18. Boaokouno-onTHUeCKHE ITHPOCKOIDL

19, Comne.

20. Kocmonornueckoe KpacHOe CMENIEHHE,
CrnHcok MOKeT OBITh 3HAYMTENHHO PACHIMPEH. [TeMy pedepara CTYHNEHTHl COrfiacylor ¢

[IPETIOABATCIIEM.

Mo OUCHOUMBIX CPEACTB TS TMPOBENEHMS ATTECTAIMH YPOBHs C(OPMHPOBAHHOCTH
KOMIIEeTeHUHIT 00 yUaIONIIXCS 10 JUCLIHILTHHE O(OPMISIETCS OTACNBHBIM AOKYMEHTOM.

7. YVUEBHO-METOAUUYECKOE I HHOOPMAUMOHHOL OBECIIEYEHHNE
JUCIHHIJINHbBL ®HU3MNKA

7.1, KnuarootecieuyeHHOCTh

HalmenoBaHHe ANTEPATYPLL ABTOD,
HA3BARHE. BUIL II3AAHIS,
H3AATENLCTRO

lon n3aadis

KHHUTOQOBECIMEYEHHOCTDE

Koanuyectro 3x3eMnaspos
w3nanuii B Ononnorexe BalY o
cooreereTenl ¢ PEFOC BO

Hanmnuge B anextpodioil
oubanarexe Bnl'y

2

-

J

4

Ocuognas

JUTEpaTypa

1. Kymnn,  Anewrcangp
Anerceenir, YueQuoe nocolue aas
canocToaTeaLHO M paboTul No (u3lxe
S0A0 A0 Kynuw, JLB. ypos;
Baaasimupesnii  rocylapereeHHblil
VHBBEPCHTET  LMeHIL  ANEkcaunpa
I'puropeesitia t Huronas
Ipuropsesnua Croaerossix (Bal'Y) .
Hza. Baagonap: Hana-so Baby,
2017 —— 128 c.: 1. — Budnnorp.: ¢.
155-156. ISBN 978-5-9984-0822-9,

2017

180

2. Kynunut, ANCKCAHAD
AsiexceeBr. Du3ika
MeTOAHYeCKHE vEasaHNns K
TEOPCTHUECKOMY MaTepHany,
NPAKTHUECKIIN FANATHSN It
ITAHBAM,  TOCTAN,  KOMILIEKCY
SaG0opaTopiLIX padol st CryUelon
CIMCTRNUHONHOT (opabt obyuenns /
Ao A Kyauw, JI0 B, Ppynckan
Braaumupcknii  rocynapcTeernb il
VHUBEPCHTET  HMElH  ANercanapa
I'priropbesiua 1 Flakonas
I'puropeennua Cronretosuix (Bal™y),
Kadegpa odueil v npuxsanioii
(irznKu ; pon pen. AL AL Kvnnwa —
Baannmup : Bnaanasiperuil
roCyYaAPCTBEHH LI yHuBepcHreT
yMeHl Arercaiapa [puropoeesita i
HMukosas Upuropsesiriz CroneTonbix
(Baly), 2043 — 214 ¢. @ 1., Tada,
—- HmeeTest 2ekponiasn pepeus —
indanorp.: ¢ 211-212,

http:/e. lib.vIst.ru:80/han
dle/123456789/2624

-

| 3. DISHKA D METOAIUECKIE VRAIMIN

http://e.lib.vist.ru: 80/han
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Anst TIOAFOTGBKI  CTVACHTOB K
recriposannio /AL Tankim {u

fap.] : Bianumnpernfi

rOCYAAPCTBE L] YIBIBEPCHTET
nMeHH Anexcauapa |'puropsesiua n
Hukonaa Ipuropsesnua CroneTorbix
(Bal¥), Kadenapa obuweid n
apuknagkofl Gusmii.-— Bnamiamp
Baaoumupeknii.  rocynapersennbiii

CVHIBEPCHTET  HMEIN  AJlekcanapa

[puropbesina 1 Hurosnas
puropsesnua Cronetossix (Bal™Y),
2013 — 243 ¢ na, — Hmeeres
BMEKTPONHAS Bepcits.— budauorp.:
c. 242,

dle/123456789/3390

4. Awrounopa, M.A. DOH3HMKA.
Mexanuxa., Monexvispuan ¢ranea.
Tepaoaumanika,  DACKTPHUECTRO.
Mars#erHsa. MexaHiueckne
xosebaniug o Bosubl.  DBondosas
onTika:  yuebuoe rnocobne/ MA,
AnToHORA. 10K, Kokyphuia;
Branpm, roc. yo-1 nm. A n HI
CroaeroBnix. — Baaanmupy: Man-so
BalY, 2017 SBN 978-3-9984-0776-

A

2017

HononHurenasHas nutepatypa

Lo Famenn, Apramiit depoposi.
Jekunn no (gusnxe ;B 4 4,
{vaebuoe nocodue] 7 A, @, Tankun :

¢« Bnanosepeknii rocyaapereeH bl
Pvinseperrer (Baf'yY) — Brammanp

Baanumppesil rocyaaperser bl
yviusepenrter {BalV), 2004-2007.

2004 - 2007

http:/fedib.visu.ru:80/han
dle/123456789/469

I, Uepron A, 3azausnk no
gni3ke:  YueGuoe nocobue s
atyvioe [ A. T Yepros, A. A
Bopobues. —~ 8-¢ usn., nepepad. M
aon. - M. @mmarmir, 2007, — 640
c. o, rada. ~ ISBN 3-94052-098-
7.

2007

3]

3. Hanrrpiena, Eaena Banepuenna.
Yugbnoe nwocobie 1o (pusine
vexannka / E. B Huurpresa, B, C
[trewnpsues : Branssupexuii
FOCYIAPCTBE ML it yilgepcurer
(13aI"V) e Braasnusingp
Brajnaupesail  rocyaapeTselinlii
vuusepeuter (Bal'y), 2009 —- 143
¢ ¢ onn. radn. —  Hueeres
INEKTPOHHAA BepcHs — Budinorp.:
c. 143, ISBN 978-5-9984-0005-6.

2009

http:/fe.lib.vIsu.cu:807han
dle/123456789/1.304

|
|
\
i
i
;
i

4. Caseapes 4.3, Kypc odueii
wzukn @ yuebuoe nocobhe  pns
prysos: B 3 1./ ¥ B. Casenses. — 7-
¢ 3., crepeoriin. — CF0.: Jaus,
2007 - (Jlyuunte  ghacciueckie
viaednukrn) (Kaaccnueckas vaebnan
nureparypa n1o Qusure) (Yueduuki
g BY30B. CneusiaiibHas

2007
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| nurepatypa). — ISBN 978-3-8114-
L 0629-6.

8. MATEPHMAJIBHO-TEXHHMYECKOE OBECIHEYEHHWE TUCIHUITJINHBI

Jis peanmsanuy  AMCHHIUIMHEL  (DM3MKa HMMEIOTCS  CIIELMalbHBIE ITOMELICHHS  JUIs
[IPOBEACHHS 3AHATHI JICKIMOHHOTO THIIA, 3aHATHH NPAKTHYECKOrO THIA, TIPYIIIOBBIX H
HHIUBHIYAILHDIX KOHCYILTALMH, TEKYIIEero KOHTPOIS U IIPOMEKYTOUHOH arTecTalluu, a TakiKe
[OMELIeHHs sl caMOCTodTeNnbHOH — padoThl.  JlabopartopHble padoOTBl  IPOBOJSTCH B
nadopaTOpPHsX MEXAHUKH W MOJEKynspHoi (Gu3uku (428, 429), snexrpomarnetuama (425, 426),
onTHKH (422, 424).
[Tepeuenn MCIOABL3YEMOTO JIHIIEH3HOHHOIO TporpaMMHoro ofecnedenus: MTakeT OQUCHBIX
nporpamm Microsoft Office, Microsoft Open Licence - 61248656

Pabouyro nporpamMmy CoCTaBl -/

npodeccop kadenpet Oulld, p.d.-m.H. \"’]4/) - JL.B. ®ypos

(nipencraruTe/iL padoroaaress) @ ONk O M. L0

Perensent 800 . Eiliide L{ ME Xak Lk A = gzc/z @ﬁ/‘}’«'«@/&%/ /
/_.

[Tporpamuma pacenorperia i ojjo0pena Ha 3aceJanuy kadeapol o0mas 1 npukiIagHas (GusuKa

[Iporoxon Ne _ f or 2 8,08 2049 rona

3aseaylouiHii Kadeapoit B.B. opoixkor

PaBouast nporpaMma paccmMoTpeHa u 0 00peHa Ha 3aceJaHHH YueOHO-MeTOAMYECKOH KOMUCCHH
nanpasienust 27.03.05 «MuHOBaTHKAY

[IpoToron Ne ,,’,/ ot 2.4 0829/%oma

[Tpeacearens KOMUCCHH o B.B. Moposon
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