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I[TPOTPAMMA 110 ®U3UKE
[. TIOSICHUTEJIbHAS 3ATTUCKA

Ha Berynurensusix skzamenax o (u3snke ocHOBHOE BHUMaHMeE oOpamaercs Ha NOHMMaHue
aOHTYPHEHTOM CYIUIHOCTH (DM3HYECKUX SBICHUH W 3aKOHOB, Ha YMEHHE HCTOJIKOBBIBATH CMBIC]
(DH3HYECKHX BEMHYMH W MOHSTHIL, a Takke Ha HABBIKH PENICHHS (DU3HYECKHX 3a/ay Mo pasgesam
NporpamMmel,

Ilporpamma coctaBnena Ha ocHoBe QenepanbHOr0  rocyapCTBEHHOrO obpasoBarensHOro
CTannapra BeicwIero o6pasoBanms no pusuke (yTBEPIKICHDI npukazamu MunoGpazosauus Poccun ot
22.02.2018 r. Ne 125).

IK3aMEHYIOIHICA TOMKEH YMETh MOJIb30BAThCS npH pacuerax cucremoit CH u 3HaThL eMHUIBI
OCHOBHBIX (DH3MYECKHMX BEelHYMH. PaspemiaeTcs MCHoOIb30BaTh JUIA pacHeTOB HENpPOrpaMMHpPYEMBIit
KallbKyJISTOP.

B nporpamme yureno, wuro BCTYNIHTC/IbHBIE HMCIBITAHMA 10  (u3uke B Xakacckom
FOCyAapCTBEHHOM yHHBepcuTeTe uM. H.®. Kartanosa NpoBOJATCS B (hopMe TecTHpoBaHHH,
COCTABICHHOTO 10 KOHTPOJBHO-M3MEPHTENBHBIM MaTepHasam, paspaborannbiM  DenepanbHBM
LEHTPOM TECTHPOBaHHA. 3alaHus 3K3aMEHALMOHHOIO TecTa HalpaB/ICHbl HA BBIABICHHE YPOBHSA
BIaJIeHHs QYHIAMEHTAIBHBIMU (hH3HYECKUMHU NOHATHAMH, 3aKOHAMH H TEOPHAMH, a TAKIKE YMEHHI
abuTYpHEHTOB:
® 00BACHATH (M3MUECKHE SBJICHHUS U IIPOLIECCHI;
¢ ACnaTh BBIBOJIbI HA OCHOBE IKCHIEPUMEHTANBHBIX JAHHBIX, TPEACTABICHHBIX Tabauuei, rpapukom,
AuarpaMMoi, CXeMoi | T.11.;

NPUMEHSATD 3aKOHbI (PU3MKH JUTS aHAIH3A IPOLIECCOB HA KAYCCTBEHHOM YPOBHE;

NPUMEHSITh 3aKOHBI (PH3MKH IS aHATH3a POLECCOB HA PACYETHOM YPOBHE;

OIHCBIBATE MPE0OPA3OBAHUS JHEPTHH B DUIHUECKHX SBJICHHAX H B TEXHUUECKHX yeTpoiicTBax;

YKasblBaTh IPAHALBI (00.14CTh, yCIOBHS) IPUMEHUMOCTH HayHYHBIX MOJENeCH, 3aKOHOB, TEOPHIi.
[octynatommit o/mken nposBUTE OCBeTOMJIEHHOCTD B BOIPOCAX, CBS3aHHBIX C HMCTOPHEH

BOKHEHIIINX OTKPBITHI B (DU3HKE M PONBIO OTEYECTBEHHBIX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHH

bu3uku.

PesynbraThl  BCTYNMMTENBHBIX  MCnBITAHMI MOATBEPIKAAIOIINE  YCHEUIHOE MPOXOKIACHHE
BCTYNHUTC/ILHBIX HCIBITAHUH 1O (U3MKE HE JODKHBI ObITh HMXKE YCTAHABIMBAEMOIO DenepanbHOi
cayxboit mo Haazopy B cepe 00pasoBaHHs M HaykH MHHHMATLHOIO KOTMYECTBA Gamnos mo
pesyneratam EI'D no ¢usmke u ycranosnentoro BY3om MHHHMYMa LIKaJbl TPOXOIHBIX GAlIOB.

PesynbTaTel BeTynuTenbHbIH uenbtannii ouenuBaotes mo 100-6a1bHO mkane. Konmyectso
BApHaHTOB TECTOB — JBa. Kawuablii Bapuant comepxur ase uacth: B nepsoit uwactd 11 3a/laHHi,
MaKCHMaTbHBIH Oas 3a kakaoe 3ajanue — 5 Gaaios, HTOro 3a MEPBYI 4acTh MaKCHMalbHBIH Oa
coctasmser 55. Bo Bropoit yactu 3 3anaun, MakCUMabHBIH Ga 3a Ka)ayto cocrasiuset 15 6annos.



II. CONEPY)KAHUE JUCHUIIMHBI

MEXAHHKA

Kunemarnka. Mexannyeckoe aBukeHne., OTHOCHTENBHOCT ABHKeHHs. CHCTEMAa OTCYeTa.
Marepnanbhas touka. Tpaektopus. [lyTh u nepememenne. MruoseHHas CKOpOCTb, Y CKOpeHHE,
Cnoxenue ckopocreii,

PaBHOMepHOE M paBHOYCKOPEHHOE NPAMOIMHEHHOE IBHIKEHHE. ['padukn  3aBucumocTH
KHHEMATHYECKHX BEIMYMH OT BPEMEHHU B PABHOMEPHOM H PABHOYCKOPEHHOM JBHKCHHH.

CeoGoanoe najnenue Ten. 3aK0H COXPAHEHUs YHEPTHH TIPH CBOGOIHOM MaJCHHH,

KpusonmuneiiHoe IBHXKeHHE TOUKH Ha NPUMEpE [BHXKEHHS Tela, GPOIIEHHOrO MOA YITIOM K
FOPU3OHTY. YCKOpEHHE MPH PABHOMEPHOM JIBIKEHHH Tejla [0 OKPYXHOCTH (LeHTPOCTPEeMHTE/bHOE
YCKOpEHHE).

OcuoBbl  aunamuxu. Ilepspii  3akon Heiotona. VmeepumambHas cuctema  orTcuera.
[IpeoGpazosanus I'anunes. [Ipunimn otHocuTensHoCTH [anues.

Baanmozeiictsue Ten. Cuna. Macca. Llentp tsokectn. Bropoii 3akon Heiotona. ClioxkeHue cu.

Cuna ynpyroctu. 3akon 'yka. Cuitbl Tpenus, Kod(OULMEHT TPEHHS CKOIbKEHHSL,

['paBuTaunonnbie cuiel. 3akoH BeeMupHOro Tarotenus. Cuna Tsokectu. Bec Tena. Bimsmue
Bpamienns 3emiu Ha Bec Tena. HewecomocTh JIBHXKEHHE HCKYCCTBEHHBIX CITYTHHKOB. [lepBas
KOCMHYECKas CKOPOCTh.

Tpetnit 3akon Helotona.

MomeHT cuitbl. Y eioBHs paBHOBECHS Tell.

3axonsl coxpanenus B Mexannke. Mmnyise Tena. 3aKoH coxpaHeHHs HMITy/bca. PeakTHBHOE
JBH)KEHHE.

Mexanuveckas paGora. MomHocts. KunerHueckas M NOTEHUMATBHAS OJHEPrHs. 3aKOH
coxpaHeHHs sHepruH B Mexanuke. Koadpuuuent nonesnoro aecraus.

Mexannka xuakocreii w rasos. Jlasnenue. 3axon [lackans Ans JKHAKOCTEH M rasos.
Coobmaromuecs cocynpl. ITpHHIMN yeTpoiicTBa THAPABIHYECKOro npecca. ATMochepHoe JaBIeHHe.
W3menenne atmocepHOro qaBiieHus ¢ BoIcOTOi. Bapomerpsl. MaHoMeTpEI.

ApxHMe10Ba CHJla JUIS XKMAKOCTEH 1 Ta30B. Y CJIOBHS MIaBaHus TeJl.

JBiKeHHe XUAKOCTH 1o TpyGaMm. 3aBHCHMOCTH AABJICHHS JKHIAKOCTH OT CKOPOCTH €€ TeUeHHs

(ypaBHeHue bepHynu).
MOJIEKVYIJISIPHAS ®U3HUKA. TEPMOJIMHAMMKA

OcHoBBI  MOJIEKYJIAPHO-KHHeTHYeCcKOH  Teopun. OnbiTHOe 000CHOBAHHE  OCHOBHBIX
TMOJIOKEHHH MOJIEKYJIIPHO-KMHETHYECKOH TeopuH. bpoyHosckoe asuixenue. Audoysusa. Ocmoc.,
Macca u pasmep monekyn. Konuuectso semtectBa. Monb. [Tocrosunas Asoraapo. Usmepenue

ckopocti Monekyn. OneiT LltepHa. Bzaumoneiicteue MoKyt
Mogenu rasa (vaeanbHbli ras, MoJieNib yNpyrux IIapoB, CTATHCTHYECKAs MOJEIb), HKUIKOCTH H

TBEPJOro Teja (Kjlaccuyeckas, KBAaHTOBas ).

OcHoBbl TepMoaHMHaMHKH. Temreparypa ¥ ee u3MepeHue. AOCONIOTHas TemIeparypHas
mkana. CBA3b TeMIeparypbl H KHHETHYECKOH S9HEPrHH MOJIEKYJL.

Buytpennsis sneprus. KonauyecTBo TensoTsl. YenbHas TEIJIOEMKOCTh BEIIECTBA. YpaBHEHHE
teroBoro Gananca. Pabora B TepmoauHamuke. IlepBeiii 3akoH TepMoauHaMuKu. M3oTepMHYECKHIH,
M30XOpHBIH ©  u300apHBEId nporeccel. Anuabarubii npouecc. [IpuMeHeHHe mnepBOro 3aKkoHa
TEPMOIMHAMHKH K M30IIpOLIeccaM.

HeoGpaTHMOCTB TEMIOBLIX MPOLECCOB. BTOPOii 3aKOH TEPMOIHHAMHUKH.

[lpuniun aefictBus Teruoblx asurareneil. KIJ| rensoBoro nsuraresis ¥ ero MakCHMajlbHOE

3HAUECHHE.
Haeanwubiii ras, Maeansusiii raz. OcHOBHOE ypaBHEHHE MOJIEKY/IAPHO-KHHETHYECKOH TEOPHH

HJIcalIbHOIO rasa. h
VpasHeHue  COCTOSHHS — HaeanbHOro rasa  (ypaBHenuwe  Menaeneesa—Kianeiipona).

VuusepcanbHas razosas nocrosuuas. 3akon JlaneTona. M3orepmMuueckuii, H30XOpHBIH W H300apHbIH

MPOLIECCHI.
Kuakocern n TBEpabIE TEIA,



Wcnapenue n xompencanms. Hachlllennble u HeHachllleHHble Naphl. KuneHne KHIKOCTH.
3aBHCHMOCTB TEMIIEPATyPbl KHIEHHS KIAKOCTH OT AaBIeHHs, BiaxHocTh Bo3ayXa.

Kpucranmmyeckne u avopdusie Tena. [IpeoGpazoBanue SHEPruy NPy M3MEHEHHSX ArperaTHOro
COCTOSIHHS BEIECTBA.

OCHOBBI DJIEKTPOJUHAMMWKH

1. DJIEKTPOCTATHUKA

DuieKTpocTaTHKA, DIeKTPU3aLus Tell. DNeKTpHUecKuil 3apsia. BsanMmoneiicTsue 3apsKeHHBIX
TeJl. 3aKOH COXpaHeHHs eKTPHYECKOro 3apaa. 3akon Kyona.

Onextpuueckoe nose. HanpsokennocTs anekTpuyeckoro moss. CHIOBBIE THHHH. DneKTpuiecKoe
f1071¢ TOYEHHOTO 3apaja, IBYX PasHOMMEHHbIX 3aps/oB, ABYX OJHOHMEHHBIX 3apsOB, MIOCKOTO
KOHJIeHcaTopa.

PaGora anekTpocraTMueckoro nojis  npH  nmepemelleHdH sapajaa. [loTeHuHanbHOCTE
3NIEKTpoCTaTHYeCKOro nosst. Pasnocts norennmanoe. Iotenunan. Gopmyna ans pacyera MOTEHUHATA
[OJIs TOYEYHOro 3aps/ja. [IpuHUMI Cyneprno3HIMK noei,

[TpoBosnnkH B snekTpuueckom mone. DieKTpHueckas emkocTh. Kommencatop. EMkocTs
IJIOCKOTO KOHJEHCATOpa. DHEPrus JIeKTPHYECKOro 1osl.

JUdIeKTPHKH B 27IEKTpHYECKOM mote. JIMa/ieKTprHUecKas MpoHHIAeMOCTb.

[ocTosinublii  dekTpudecknii  Tok.  DiekTpuyecknit  Tok. HocHTenH  CBOBOMHBIX
JNIEKTPUYECKUX 3apA/IOB B MeTalliax, suaAKocTaxX u rasax. Cuna toka. Hanpsikenue. ConpoTusienue
npoBoaHuKoB. 3akon Oma ans ydactka uenu. [locnemoBaTenbHOe M NapallebHOE COEAMHEHHE
MPOBOIHHKOB.

OnextpoasrkKymas cuna. 3akoH Oma Juis nonHod nmemu. PaGoTa M MOLIHOCTH TOKA. 3aKoH
Jxoyna — Jlenna.

[lonynposoanuku. CobcTBeHHas H IPUMECHAs! TPOBOAMMOCTD MOJIYIIPOBOIHHKOB. P-N TIEPeXol.

MarnuTnoe noJje. DjeKTpoMarHuTHAs HHAYKUAA. MarautHoe noie. MHAYKINS MAarHHTHOTO
nons. Cusa, AeHCTBYIOIas HAa NPOBOJAHMK C TOKOM B MAarHHTHOM [moje. 3akoH Awmmepa.
BsaumonelcTBHe NPOBOIHHKOB C TOKOM.

JleficTBHE MarHUTHOrO NOJIA Ha ABHXKYLLHiics 3apsn. Cuna Jlopenna.

MaruuTHas npoHHIIaeMoCcTh. MarHuTHbIE CBOHCTBA BenlecTBa. DeppoMarHeTHsM.

DNeKTpOMarHuTHas MHAYKUMS. MarHuTHeIH MOTOK. 3aKOH 3/1eKTPOMAarHHTHOH HHAYKIHH.
[TpaBuno Jlenna. Buxpepoe onextpuueckoe none. Camounaykuus. WHIYKTHBHOCTb, DHEprus

MArHuTHOTO I10JI4.

KOJIEBAHHM Y BOJIHBI

Mexanndeckne koaebanus u BoJHbL. CBoGoanble konebanus. ['apMoHmyeckne konebaHMs.
AMIUIMTYZa, NepHOA W 4acToTa KojeGaHuM. Maremaruueckuit MasTHHK. [lepuoj mMareMaTHYecKoro

MasiTHHKA.
[IpeBpaiiesue sHEpPruy Npu rapMOHUYECKUX KoneGanusX. BriHyxaenHble konebanus. Pesonanc.

[Toustie 00 aBTOKOJIEOAHUAX.
Pacnpoctpanenue konebanuii B ynpyrux cpenax. Ilonepeunsie U npojaonbHbie BONHBL JlmiHa
BOJHEL. CBA3B BOJIHEI CO CKOPOCTBIO €€ pacrnpoCcTpaHeHH .

3ByKOBBIE BOTHBI. CKOPOCTE 3BYKa H BBICOTA TOHA.
DaekTpoMaruuTHele Kogebanna  w  Boauel. KoneGarenpHbli  xoHTyp. CBoOOIHBIE

IeKTPOMAarHuTHele Konebanus B KoHType. [IpeBpariense sHeprum B KosjebaTelbHOM KOHTYpE.
CofGcrrenHas yactoTa KonebaHHii B KOHTYpE.

BriHy/IeHHbIe 2nekTpudeckde konebanus. [lepemennslii snexTpuueckuii Tok. ['eHeparop
MepeMeHHOr0 ToKa. AKTHBHOE, eMKOCTHOE M HHIYKTHBHOE CONpPOTHBIEHHA. JleHCTBYIOIIHE 3HAYEHHA
CHJIBI TOK@ M HarpsikeHus. Pe3oHaHC B 2IEKTPHYECKOH LIETIH.

Tpauchopmarop. [IponssoacTso, nepegaya v NoTpediIeHUE IEKTPHUECKOH SHEPIHH.

DnekTpoMarHuTHele BOMHBL CKopocTh MX pacnpocTpaHeHHs. CBoicTBa 3J1€KTPOMArHHTHBIX

BOJTH.
[puHuMel paauocss3n. Vanydenue u npHeM dJIeKTpOMarHMTHeIX BOJH., M3o6perenne paano

A.C. ITonosem. I1lkana sneKkTpOMarHUTHLIX BOJIH,



OIITHUKA

[Ipamonuueiinoe pacnpoctpanenue, OTpaxkeHHe W npenomieHue cseta. JIyu. Ckopocts crera.
3aKkOH OTpaXeHHS W INpeNoMIeHHs cBeta. Ilokaszarens npenomnenus. [lonnoe BHyTpennee
orpaxenue. I[lpenenvHblit yronm mnommoro otpakenus. Xox syuyedt B mpusme. [loctpoenue
H300pakeHHH B IIIOCKOM 3epKaJre.

Colupatornas u paccenBaomas JHH3bL, @OKyCHOE pacCTOsHUE JIMH3EL. DPOpMyIia TOHKOI JTHH3EL
[loctpoenue u306paxenuii B nuH3ax. ®otroanmnapar. I'nas. Oukwu.

Korepenthocts. Untepdepenuus crera. Ipunuun Tioiirenca-®penens. [luppakumus csera.
Hudpakuuonnas pewerka. [onspusauus ceera, [TonepeyHOCTH CBETOBBIX BOJH,

Jucnepeus ceera.

. OCHOBBI
CIIELIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

VIHBapHAaHTHOCTB CKOpOCTH CBeTa. Ilpunuun  oTtHOcHTenbHOCTH  DifHINTElHHA, Dopmyibl
NpeobpasoBanus BPEMEHHBIX W MPOCTPAHCTBEHHBIX uuTepBaioB B CTO. PenstuBHCTCKHIT 3aKoH
CIIOKEHHSA CKOPOCTEH.

Penstusncrekas nunamuka. PensturcTekmit HMITyJIbC. CBSI3b MACCHI H S9HEPIHH.

KBAHTOBAS ®U3UKA

Ksantebl csera. ®otospdext u ero 3akomnsl. Onpithl CToNeToBA. YpaBrenue DiiHmrTeina s
oroaddexra. M3mepenne nocrosinoii [Tnanka. [Ipumenenne poroapdexra B Texuuxe.

['unotesa Jlyn ne Bpoits. ludpakums snexTpoHoB. Kopnyckynspro-BonHoBoii 1yamusm.

Onsir Peseppopna mo paccesnuio anbpa-uactuu, IInanerapuas Monens aroma. BopoBckas
Moze)b atoma Bojiopoza. KBanTossle nocrtynarsl Bopa. Mcnyckanne u MOIJOMEHHE CBETa 4TOMOM.
HenpepeiBuelit u nuneiiuarsiii cniextpsl. CriekTpaIbHbIH aHATHS. Jlazep.

PannoaktuBHOCTE. Asbha- M Gera-vacTHilsl, raMMa-usiyueHue. Metoabl HabmoONeHUs u
PEruCTpaLuy YacTHIL B ANEPHON (H3HKE.

Cocras aapa atoma. 3apsa siapa. Maccosoe umciio anpa. Mzotonel. DHeprus CBA3M aTOMHBIX
anep. Snepubie peaxuun. JleneHne u cuHTE3 szep. Anepueiii peaktop. TepMmosiepnas peakius.
buonornyeckoe neifcTBre paanoakTHBHBIX H3TyYeHHI,
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