COI—-V DenepajibHOE IOCYIAPCTBEHHOE 0107KeTHOE 00pa30BaTe/IbHOE
yupeskaeHue Boicuiero oopasosanus «Cesepo-OceTuHCKU
rocyJ1apCcTBEHHbI YHUBEPCUTET
umeHu Kocra JleBanoBuya Xeraryposa»
(®I'BOY BO «COI'Y»)

INPOI'PAMMA BCTYIIUTEJBHOI'O UCIIBITAHUSA

no ®U3HUKE

JUTSI TOCTYHAIONMX Ha 00ydeHue o o0pa3oBaTeIbHBIM ITPOrpaMMam
BBICIIIETO 00pa3oBaHMs — nMporpammam OakanaBpuarta B 2026 roay

Ha 0a3e cpeaHero oouero 0Opa3oBaHus

CocTaBuTeJIb:

Markoes T.T., 3aBenyronui
kadeapoit puznku
KOHJICHCUPOBAaHHOTO
COCTOSTHUSI, TOKTOP (PU3UKO-
MaTeMaTHICCKUX HAYK,
npodeccop

Baagnkaska3s, 2026



COJIEPXKAHMUE

PA3JIEJI |. [IpaBunJia npoBeeHUs1 BCTYNMTEIbHBIX HCIIBITAHUIM

[Ipy moaroToBke K HK3aMEHY OCHOBHOE BHHMMAaHHE CIEIYET YJEIUTh BBISBICHUIO
CYIIHOCTH (M3WYECKUX 3aKOHOB U SIBICHUH, YMEHHWIO HCTOJIKOBBIBATH (PU3MUECKUI CMBICH
BEJIMYMH U NOHATUH, a TAKKE YMEHUIO IPUMEHATh TEOPETUYECKUI MaTepHuall K pelICHUIO 3a/1au.
Heo0xoamMo yMmeTh MONB30BAaThCS MpPU BBIYMCIEHUSX cucteMoil CU W 3HaTh BHECHCTEMHBIC
€IMHHULIbI, YKa3aHHbIE B Iporpamme. buiieT cocTOUT U3 IByX TEOPETUUYECKUX BOIPOCOB U OJIHOM
3a1auu. J{7s BBISIBICHUSI ITyOMHBI BJIAJCHUS MaTepHalloM BCE TPU BOIPOCA OTHOCATCA K Pa3HbIM
paznenam (QU3UKH.

BerynurenpHelil SK3aMeH MO (U3MKE MPOBOAMTCS B YCTHOM (OpME C COCTABIEHUEM
MMCHbMEHHBIX KOHCIEKTOB. L{enbro ak3aMeHa sBiIsieTCs OLIeHKA MOATOTOBJIEHHOCTH MOCTYIAIOIIEr0
K 00y4EHHIO B BY3€.

I'myOuHa 0TBETOB Ha MyHKTHI MPOTrPaMMBbl OIIPEAEISAETCS COJIEPKaHUEM OITyOIMKOBaHHBIX
y4eOHUKOB JJIsl IIKOJ U KJIacCOB C YINIYOJIEHHBIM M3y4eHHEM (U3HMKH, YKa3aHHBIX B KOHIIE
HAaCTOSLIEN TPOrPAMMBI.

AOUTYpHUEHT BIIpaBe MOJb30BATHCS HEMPOrPAMMHUPYEMBIM KaJbKYISITOPOM. 3aIlpelieHo
MoJIb30BaThcs TenedoHaMM, IUIAHIIETaMd W JAPYTUMU MOAOOHBIMU ycTpoiictBamu. Ilpu
0oOHapy)KeHUH OpraHHM3aTOpaMU 3TUX YCTPOICTB, aOUTYpUEHT yJanseTcs ¢ sk3ameHa 0e3 mpasa
nepecaaun

PA3JIEJI Il. DiiemeHTHI coepkaHus, npoBepsieMmble 3axanusaivu KUM
|. MEXAHUKA

I.1. Kunemamuxka

Mexannueckoe ABmkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABM)KEeHUs. MaTepuaabHas TOUYKa.
Cucrema otcuera. Tpaektopus. Bekrop mnepememienuss u ero mnpoekuuu. [lyts. CkopocTb.
Cnoxenue ckopoctedl. Yckopenue. Croxxkenue yckopeHui. [IpsimonnHeliHO€ paBHOMEpPHOE U
paBHONEPEMEHHOE JIBIDKEHUE. 3aBUCHMOCTH CKOPOCTH, KOOPJMHAT M IyTH OT BpPEMEHH.
KpuBonuneiitHoe neuxenue. JBuxeHue no OKpyxHOCTH. YTjoBas ckopoctb. [lepuon u yacrora
oOpailieHus. YCKOpeHHE Tela Mpu JBUKEHUHM IO OKpyXHOcTH. CBOOOJHOE majeHue Tedl.
YckopeHnue cBOOOIHO Majarolero teia. Jpmwkenue Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY.
JlansHOCTh 1 BbIcOTa noJieTa. [locTynarensHoe U BpaliaTenbHOE ABMKEHUE TBEPIOTO Tefa.

1.2. lunamuxa

B3aumopetictue ten. [lepsoiit 3akon HproTona. IToHsATHE 00 MHEPITMATBHBIX M HEMHEPIIUATbHBIX
cucrtemax orcuera. [Ipunuun otHocutenbHocTH [Maymmiies. Cuna. Cusibl B Mexanuke. CiokeHue
CWJ, JCHCTBYIOIIMX HAa MarepualbHyr TOUKy. MHeptHOCTH Ten. Macca. IlnotHocTts. Bropoii
3akoH HprotoHa. Enunuiel m3MepeHuss cuibl M Maccbl. Tpetuid 3akoH HproToHa. 3akoH
BCEMUPHOTO TAroTeHus. ['paBUTanMoHHas mnoctosiHHass. Cuia TSHKECTH. 3aBUCUMOCTb CHIIBI
TSKECTH OT BbICOTHI. Cunbl ynpyroctu. [lonstue o nedopmarusx. 3akon ['yka. Moayns FOnra.
Cunbl Tpenus. Cyxoe TpeHUe: TpeHHE MOKOS U TpeHue ckoibxkeHus. Kosdduuuent tpenwus.
Bsaskoe tpenue. [Ipumenenne 3akoHOB HbrOTOHA K MOCTYIAaTeIbHOMY JBHXKEHUIO Tell. Bec Tena.
Hesecomocrts. Ileperpysku. Ilpumenenne 3akoH0B Hpr0TOHA K IBMIKEHUIO MAaTEPUAIIBHON TOUKH
10 OKPY>KHOCTH. [[BUKEHHE UCKYCCTBEHHBIX CITYTHUKOB. [lepBas kocMuyeckast CKOpOCTb.

1.3. 3akonwt coxpanenusa é mexanuxe
Nmmynsc (KOMUYECTBO JBIDKEHHS) MaTepHalbHOW Touku. Wmmynbe cuibl. CBA3b MEXAY
MpHUpaIeHHEeM HMITyJIbCa MaTepPHaTbHON TOYKH W HMITYJIbCOM CHIIBL. VIMIyJIbC CHCTEMBI



MaTepuadbHbIX ToudeK. LleHTp Macc. 3akoH cOXpaHEHHUs HMILyJibca. PeakTHMBHOE JBH)KEHUE.
Mexannueckast pabora. MomrHocTs. OHeprus. EauHuibel u3mepeHus pabOThl U MOIIHOCTH.
Kunernueckas sHeprusi MaTepuaibHOW TOUYKH M CHCTEMBl MaT€pUAJIbHBIX TOueK. CBS3b MEXIY
NpUpaleHNeM KHHETHYECKOW OJHEpPruu Tela W paboTod NPUIOKEHHBIX K TelIy CHIL.
[lorenumansHast osHeprus. lloTeHImanbHas SHEPrus Ten BOJU3M TIOBEPXHOCTH 3EMIIH.
[TorenumanpHast SHEPrust ynpyro ae(GopMHUPOBaHHOTO Tella. 3aKOH COXPAHEHUS MEXaHHMYECKOU
JHEPruM.

1.4. Cmamuxa meepoozo mena

CrnosxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teily. MOMEHT CHIIbI OTHOCUTEJIBHO OCH BpAalllCHHUS.
[IpaBuio MoOMeHTOB. YcioBHsA paBHOBecHs Tena. lLleHTp TsbkecTw Tena. Y CTOWYHMBOE,
HEyCTONYMBOE U Oe3pa3InyHOe PABHOBECHUS TEJl.

1.5. Mexanuka scuoxocmeit u 2azoe

HNaBnenue. EnuHunel wu3MepeHus [aBleHUs: TMackaib, MM pT. CT. 3akoH [lackans.
IMuppaBnuueckuii pecc. JlaBiaeHue )KUIKOCTH Ha THO U CTeHKH cocya. CooOmaronuecs CoCyIbl.
Atmocdepnoe naBienue. OnbiT Toppuueruu. M3meneHne atMocepHOro JaBieHMs ¢ BBICOTOM.
3akoH Apxumena. [InaBanue ten. J[BmxeHue xxuakocter. Y paBHeHue bepnymim.

1.6. Mexanuueckue konedanus u 60nnbl. 36yK

[Tonatue o xonebatenpbHOM fABWKeHWHU. Ilepmonm um dacrora KoneOanuil. ['apMoHMYeckue
koJsiebanus. CMmelienne, aMIuTyia u (a3a mpyu rapMOHUYECKHX KOJICOaHUSX.

CoOoHbie kosebanus. Konebanus rpysa Ha npyxuHe. Matemarnueckui MmasTHUK. [leproast ux
kosnebanuil. [IpeBpaieHust sHEprUK NpU rapMOHUYECKUX KOoJieOaHUAX. 3aTyXarouue KojaebaHusl.
Brinyxnennsle koneOanus. Pezonanc. Ilonstme o BOMHOBBIX mporeccax. [lomepeunpie u
MpoJ0JbHbIE BOJHBEL. J[nuHa BoOJIHBI. CKOpPOCTH pacnpoCTpaHeHHs BOJIH. POPOHT BOJHBI.
VpaBuenue Oerymieit BosHbl. Ctostume BosiHBI. MHTepdepenuus BosH. [lpunnumn [rolireHca.
Judpakuus BoJiH. 3ByKOBBIE BOJIHBI. CKOPOCTH 3ByKa. [ pOMKOCTB U BBICOTA 3BYKA.

1. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMMUKA

I1.1. Ocnoevt monexynapno-kunemuueckoii meopuu

OcCHOBHbBIE TOJIO)KEHUS MOJEKYISIPHO-KMHETUYECKOM TEOpUM M HMX OIBITHOE OOOCHOBAHUE.
bpoynoBckoe aBmxenune. Macca u pasmep Mosekyin. Monab BemectBa. [loctostnaas ABorajpo.
XapakTep ABMKEHHUS MOJEKYJ B rasax, >KMJAKOCTSIX M TBEpPIbIX Tenax. TemnoBoe paBHOBECHE.
Temnepatypa u ee ¢puznueckuit cmbici. lkana temneparyp Llenscus. Uneansusiii ra3. OcHoBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TeOpuM uaeanbHOro rasa. CpenHsss KUHETHYeCcKas
SHeprusi MoJieKyn u Temnepatypa. [loctosnnas bonpiiMana. AGCOTIOTHAS TeMIlepaTypHas IIKaa.
VYpasuenne Knaneiipona-Menzeneena (ypaBHEHHE COCTOSTHUS UCAIBHOTO raza). Y HuBepcalibHas
ra3oBas noctostHHasi. I3oTepMuueckuii, M30XOPHBIM U N300apHBINA MTPOIIECCHI.

I1.2. nemenmor mepmoounamuxu

Tepmoannamuueckasi cuctema. BHyTpenHsisi sHeprusi cucreMbl. KonudecTBa TEIIoTH U paboTa
KaK Mepbl U3MEHEHUs! BHyTpeHHel sHepruu. TermnoeMkocTs Tena. [lonstue 06 agunabatuyeckom
npouecce. [lepBolif 3akoH TepMoauHamMuku. [IprMeHeHne MmepBOro 3akoHa TEPMOJAWHAMUKH K
M30TEPMHUECKOMY, HU30XOPHOMY U M300apHOMY mpoleccam. Pacder paboTsl raza ¢ momorisio pV-
nuarpamMm. TemmoeMKOCTh OJHOATOMHOTO HJICATBHOTO Ta3a MpH HM30XOPHOM U H300apHOM
nporeccax. HeoOpatuMocTs mpoiieccoB B mpupoae. Bropoii 3akon Tepmonnnamuku. Ousndeckue
OCHOBBI paboThl TeruoBbix naBurateneid. KIIJ TeroBoro aBwraTtens M €ro MaKCHMAalbHOE
3HAaYEeHHUE.



11.3. H3menenue azpecammnozo cocmosnusn eewiecmea

[TapooOpazoBanue. Mcmapenue, kumnenne. Y aenpHas TEIUioTa napooOpa3oBaHus. HacklmeHHbIH
map. 3aBUCHUMOCTD AaBJICHUA U IJIOTHOCTH HACBIIICHHOTIO IIapa OT TCMIICPATypPhI. 3aBUCUMOCTE
TEMIIEpAaTypbl KUIleHus oT naBieHus. Kpurtnueckas temneparypa. Biaaxnocts. OTHOCHTENBHAS
BIIQXXHOCTh. Kpucrammnieckoe u aMophHOE COCTOSIHUE BEIIeCTBA. Y AeNbHAS TEIIOTA IJIABJICHHSL.
VYpaBHeHHE TEIUIOBOTO OajiaHca.

I1.4. Ilosepxnocmnoe namsasicenue 6 HcudKocmsax
Cuna mOBEpXHOCTHOIO HATSHKEHMs. SIBiI€HMS cMauyuBaHUs U HecMmauuBaHud. JlaBieHue moj
UCKPUBJIEHHON IOBEPXHOCTHIO XKUAKOCTH. KanuuisipHble siBlIeHuUs.

I1.5. Tennoeoe pacuupenue meepovix men u yxcuoxocmeii
TennoBoe nuHEtHOE pacmupenue. TemmoBoe 00beMHOe paciupenue. OCOOEHHOCTH TEIMIOBOTO
pacCIIUPEHUS BOJIBI.

. QJJEKTPOANHAMMUKA

1.1, nexmpocmamuxa

ONeKTpuyecKne 3apsiabl.  OJIEMEHTAPHBIA  JJEKTPUYECKHM  3apsAl. 3aKOH COXpaHEHUs
NMEKTPUYECKOTO 3apsna. B3auMoaeicTBHe SJIEKTPUYECKH 3apsKEHHBIX TeNl. DIJIEKTPOCKOIL
Toueunsrit 3apsan. 3akoH Kynona. Dnekrprueckoe nosie. HanpsskeHHOCTD 3IIEKTPUYECKOTO TOJIS.
JIMHUM HaNPSKEHHOCTH AJIEKTPUUYECKOro MoJisl (cuiaoBble JUHUK). OIHOPOJHOE 3IEKTPUUYECKOE
nosie. HampsikeHHOCTh 3JIEKTPOCTaTUYECKOTO TMOJISt TOYeUHOTo 3apsaa. [IpunHuun cynepno3nuuu
nojieid. Teopema I'aycca. DIIEKTPOCTATHYECKOE MOJIE PABHOMEPHO 3aPSHKEHHBIX IJIOCKOCTH,
cdepsl u mapa. Pabota cuit anekTpocTatndyeckoro noJisd. IloTeHuuan u pa3HOCTh MOTEHLUANOB.
CBs13p pa3HOCTH MOTCHIMAJIOB C HANPSHKEHHOCTBIO MIEKTPOCTATUYECKOTO NoJs. [loTennman noss
TOYEYHOTO 3apsia. OKBUIIOTCHLIUAIbHBIE IIOBEPXHOCTH. IIpOBONHMKM M NIHIJNEKTPUKH B
IEKTPOCTATUYECKOM TOJ€E. JIMayekTpudeckas NPOHMIIAEMOCTh BEILECTBA. DIEKTPOEMKOCTb.
Konpnencaropsi. Ilone mimockoro KoHAeEHcaTOpa. DIEKTPOEMKOCTh INIOCKOTO KOHIEHCATOpa.
IlocnenoBarenpHOE M MApAUIEIBHOE COCIUHEHHME KOHACHCATOPOB. OHEPrUs 3apsKEHHOTO
KOHJICHCATOpa. DHEPrUs NEKTPUYECKOTO MOJIS

I1.2. ITocmoannwiii mox

Onextpuueckuit Tok. Cuia Toka. YCJIOBHUS CyIIECTBOBAHHS IIOCTOSIHHOTO TOKAa B IICMH.
Onexrpoasmxkymas cuia (3/]C). Hanpsbxenue. MiaMepeHnne cuiibl TOKa U HAIIPSHKEHUS.

3akon Owma pgns  yuactka 1menu. OMHYECKOE COMPOTHUBIEHHE MPOBOJHHKA. Y AEIbHOE
COTPOTHBIICHUE. 3aBUCHUMOCTh yIIEIBHOTO COTPOTHUBIICHUS oT TEMIIEPATYPHI.
CeepxmnpoBoaumoctb. [locrnenoBarensHoe U THapajuieIbHOE COEAMHEHHE IPOBOTHUKOB.
N3mepenue conpotuBnenus. 3akoH OMa it MOMHON 1enu. VICTOYHUKY TOKa, UX COCTUHEHHE.
[IpaBuna Kupxroda. Pabora u moutHocTs ToKa. 3akoH J[xoynsa-JleHna. DnekTpuueckuil TOK B
MeTaiaX. DJIEKTPUUYECKUN TOK B DJICKTPOJIUTAX. 3aKOHBI 3JIEKTPOIN3a. DIEKTPHUUECKUNA TOK B
BakyyMe. TepMO3JIEKTpOHHAs SMHUCCHUS. ODJEKTPOHHAs JlaMIa - JUOJ. DJIEKTPOHHO-JIyuyeBast
Tpyoka. I[lomynpoBognuku. CoOCTBEHHass W TMpUMECHas MPOBOJUMOCTH TOTYIMPOBOTHHKOB.
3aBUCUMOCTb MPOBOJUMOCTH MOJIYIPOBOJIHUKOB OT TEMIEPATYpPbl. p-N-TIEPEXO] U €r0 CBOMCTBA.
[MonynpoBoanukoBbeiit quoa. Tpansuctop. Tepmuctop U HOTOPE3UCTOP. DNEKTPUUYECKUN TOK B
razax. CaMoCTOSITEIbHBIN U HECAMOCTOSTENbHBIN pa3psaasl. [loHaTHe 0 miia3me.

1.3, Maznemusm

MarnutHoe nionie. JleiicTBe MarHUTHOTO TOJIS HA paMKy ¢ TOKOM. MHIYKIIMsS MarHUTHOTO TOJIS
(MarHuTHas UHAYKUUS). JIMHAE MarHuTHOW MHAYKIUH. KapTUHBI TUHWIA WHIYKIIUH MAarHUTHOTO
TOJISI IPSIMOTO TOKa M cosieHonaa. [lonsitue o marauTHOM ToJie 3emun. Cuiia, eHCTByOMIAs Ha



IIPOBOJHUK C TOKOM B MarHUTHOM Inoje. 3akoH Ammepa. JlelicTBUE MarHUTHOrO IOJS Ha
nBukymuiics 3apsan. Cuna Jlopenuma. MarHuTHble cBoiicTBa BemiectBa. ['mmoreza Ammepa.
DeppOMarHeTuKH.

1.4, Dnexmpomaznumnan unoykyus

Maruutsbiii notok. Oneitel @Papazes. SIBaeHHe 3I€KTPOMAarHUTHOM MHAyKUuU. Buxpepoe
ANIEKTPUYECKOE T0JIe. 3aKOH 3JIEKTpOMarHUTHON MHAyKuuu. IIpaBuno Jlenna. CamouHayKIus.
NunykruBHOCTh. 9JIC cCaMOMHAYKIIUH.

DHeprus MarHuTHOTO HOJISL.

1.5, nekmpomaznumnsie konebanun u onnwvl

[TepeMeHHBIN 2MIEKTpUYECKU TOK. AMIUTUTYIHOE U JeWcTByromee (3hdEeKTUBHOE) 3HAYCHUE
MEPUOINYECKH N3MEHSIOIIErocsl HanpsKeHus U Toka. [loaydeHre nepeMeHHOTO TOKa ¢ MOMOIIBIO
MHIYKIMOHHBIX  reHepatopoB. Tpancdopmarop. Ilepegaua  anexTpUyYECKON  SHEPTUU.
Konebartenbublit koOHTYp. CBOOOAHBIE AIEKTPOMArHuTHbIE KosiebaHus B KOHType. [IpeBparienus
SHEPruM B KoJIeOATETbHOM KOHTYpe. YpaBHEHHE, ONMCHIBAIOIIEE MPOIECCHl B KOJEOATEIbHOM
KOHType, U ero pemenue. @Popmyna TomcoHa g mnepuoaa KojeOaHuM. 3aTyxaromiue
AJIEKTPOMAarHUTHbIE KosieOaHus. BoIiHyX/IeHHbIe KOJIe0aHUs B JIEKTPUUECKUX LIEMAX. AKTUBHOE,
€MKOCTHOE€ W HWHAYKTUBHOE CONPOTHUBIEHUS B II€NM TapMOHHYECKOro ToKa. Pe3oHaHc B
ANeKTpUYecKuX HemsiX. OTKPBIThIN KojebaTeabHblii KOHTYp. OnbIThl ['epia. DnekTpoMarHuTHbIE
BOJHBI. VX cBoicTBa. 11IKkana anekTpoMarHuTHBIX BOJIH. M3nydyeHue u mpuemM 3J1eKTpOMarHUTHBIX
BOJIH. [IpyHIMIIBI pagHOCBS3H.

IV. OIITUKA

IV.1. I'eomempuueckan onmuka

Pa3zBuTre B3rIII0B HAa OPUPOAY CBETa. 3aKOH MPSIMOJIMHEWHOrO pPAacHpOCTPAHEHUS CBETa.
[lonsatue nyua. HWHTEHCHMBHOCTH (IUIOTHOCTH TOTOKA) wW3dMydeHHs. CBETOBOM TOTOK.
OcBemeHHOCTh. 3akOHBI OTpaxkeHuss cBeta. [lmockoe 3epkamo. Cdepuueckoe 3epkaio.
[TocTpoenne n3o0paxeHuil B MIOCKOM U CHEpUUYECKOM 3epKasiax. 3aKOHBI MPETOMIICHUS CBETA.
AOCOJIFOTHBI U OTHOCHUTENBHBIM TOKA3aTeNd MPEIOMIICHHs. XOJ JIyded B mpu3Me. SIBlieHHE
MOJIHOTO (BHYTPEHHETr0) oTpakeHus. ToHkue JuH3bl. DOKYyCHOE pacCTOSHUE U ONTHYECKas CHIIa
nmuH3bl. [TocTpoeHne n3o0paxkeHusi B COOMPAIOIINX U PACCEUBAIOIINX JUH3aX. Dopmyna JTUH3BIL.
VYBenuuenue, naBaemoe JinH3aMu. Ontuyeckue mpuOopsl: Jdymna, (oToamnmapar, MPOEeKIIMOHHBIH
amnmapar, MUKpOCKoT. X0/ JIydel B 3TuX npuodopax. ['nas.

IV.2. dnemenmul ghuzuueckoit onmuku

BonHoBsle cBolicTBa cBeta. [losspusanus cBera. DieKTpoMarHuTHas npupoja csera. CKopocTh
cBeTa B oaHopoaHo cpeme. [ucmepcus cBera. Cnekrpockon. MHdpakpacHoe u
yabTpaduoneroBoe usnydeHus. Murepdepenuus cera. KorepeHTHble HCTOYHMKH. Y CIOBUS
00pa3oBaHUs MaKCUMyMOB U MUHMMYMOB B MHTep(pepeHIMOHHON KapTuHe. /{udpakuus ceta.
OmnbiT FOnra. Ilpunnun Itoiirenca-®Openens. Judpakunonnas pemerka. KoprnyckymnspHble
cBoiictBa cBeta. [locrostnnas [Tnanka. @otoaddext. 3akoHb! hoTordPdexra. PoToH. YpaBHEHHUE
OnHireitHa 11 Gotorddexra. JlaBnenue cera. OnbiThl JlebeneBa Mo U3MEPEHUIO AABICHUS
ceta. [locTynaTsl TEOpUM OTHOCUTENBHOCTH (HOCTYNAThl DiHIITEHHA). CBSA3b MEXy Maccoi U
SHEPIUeH.

V. ATOM U ATOMHOE PO

Omnwitel  Pesepdopnaa mo paccesHuto o-vactuil. Ilmanerapras moznens atoma. KBaHTOBBEIE
nocrynarsl bopa. Mcryckanue v norioumeHue 3Hepru aromom. HenpepbeIBHbIN U TMHEWYAThINA



ciekTpbl. CHEeKTpajlbHBIM aHanu3. OKCIEPUMEHTAJIbHbIE METOJbl PETUCTPALUHU 3apsHKEHHBIX
yacTull: kamepa Buibcona, cuerunk ['eiirepa, my3sIppbKoBast Kamepa, (OoTOIMYITbCUOHHBIN METO/I.
CocraB siapa atoma. M30Tomnbl. DHEprus cBsi3U aTOMHBIX saep. [loHsATHE 0 SAEpHBIX peaKkuMsX.
PapnoaktuBHOCTE. BHIBI paMOAKTUBHBIX W3IYYEHHUIN U UX CBOMCTBA. LIeNHbIE AIepHbIE pEAKLIUH.
TepmosinepHas peakuus. buosiornueckoe neHCTBUE PaJMOAKTUBHBIX M3Iy4eHHM. 3amura OT
paguany.

PA3JIEJI |1]l. Kpurepuun ouenkun

80-100 - abuTypHeHT IEMOHCTPHpPYET TPAMOTHYIO (H3UYECKYI0 peYb, yMEHHE JIOTHYECKH
MBICIIUTh U apTyMEHTUPOBATh BCE IIAarM pEelIeHMs 3a/1a4; B PELICHUH 3a]ay NPUBEJEHA BepHas
MIOCJIEIOBATEILHOCTh BCEX IIAroB PELIEHUs, BCe MPeoOpa3oBaHMsI U BBIUMCICHUS BBIIIOJHEHBI
BepHO. [loyrydeH BepHBIN OTBET.

61-79 - neMOHCTpHpPYET TPaAMOTHYIO (HU3NYECKYIO pedb, YMECHHE JIOTHYCCKH MBICIIHTDh H
apryMEHTHUpOBaTh BCE IlIard pELIEHUs 3aJady; B pELIEHUU 3a/ad I[pUBEICHA BepHas
MIOCJIEIOBATEIBHOCTD BCEX LIAaroB PEIIeHNUs, JOTYIIeHa ONUCKA U (M) BBIYMCIUTENbHAs OIINOKa,
HE BJIMSIONINE HA JAIBHEUIINAN X0 PEIICHUS.

24-60 - TeMOHCTPUPYET YMEHHE T0JIb30BaThCs (PU3MUECKON PEUbI0 M CHMBOJIMKOH, ITOKA3bIBACT
3HAaHME OCHOBHBIX TOHATUH M 3aKOHOB, B pEIIEHUH 3ajad JOMYyLUIEHbl ONHCKU U (WJIN)
BBIYHMCIUTENbHBIE OIUOKH, B PE3y/IbTaTe KOTOPHIX MOJy4eH HEBEPHBII OTBET.

1-26 - aOuTypueHT AEMOHCTPHpPYET HE3HAHWE OCHOBHBIX TMOHATHH W 3aKOHOB IO BOTPOCAM
9K3aMEHALIMOHHOTO OMiieTa, HeT PellleHus 3a1au.

0 - Bce cimydan 0TBETa, KOTOPHIE HE COOTBETCTBYIOT BBIIIICYKA3aHHBIM KPHTEPHSIM.

PA3JIEJI IV. O6pa3zen 6uiera

®I'bOY BO
«CeBepo-Ocernnckuii rocynapcrsennbiii yuusepcurer uM. K.JI. Xeraryposay»

DaKyJIbTET eCTeCTBEHHBIX HAYK M TEXHOJIOTHH
bunersl BctynuTenpHOTO dKk3aMeHa o pusuke 2026 r. (bakamaBpuar)

Buaer Ne

1. BzaumonerictBue Ten. Ilepmeiii 3akoH HproroHa. IloHsiTHE 00 HMHEpUHMAIBHBIX M
HEUHEPIUATbHBIX cUCcTeMax oTcuera. [IpuHiun otHocuTenpbHOCTH [ anwies.

2. ITapooOpa3zoBanue. McnapeHue, KWIleHHe. YJeiabHas TeIJioTa MapooOpa3oBaHMS.
Hacsimennsrii nap. 3aBUCMMOCTD 1aBIIEHUS U INIOTHOCTH HACBIIIIEHHOTO Tapa OT TEMIEPATYpPHI.
3aBUCHUMOCTh TEMIIEpaTyphbl KUIMIEHUs OT JaBieHus. Kputudeckas temmeparypa.

3. Haiimute MakcuManbHYI0 CKOPOCTH (POTODJIEKTPOHOB MPH OCBEIICHWU ITUHKOBOMN
IJIACTUHKH cBeTOM ¢ JuinHOM BotHBI 230 HM. PaboTa Brixoa ams nuHKa paBHa 4 3B.

JlexaH ¢akynpTera




PA3JIEJI II. Cniucok pekoMeH1yeMOoM JTUTepaTyphl

OcHognasa numepamypa:

1. ®usuka: Mexannka. 10 ki1.: YaeOHUK 1 yriryoneHHoro usydenus ¢usukn /[loa pex.
I'.A.Msxumea. - M.: [Ipocda, 2001.

2. Msixkumes I'.5., CunsikoB A.3. ®usuka: MonekynspHas puszuka. Tepmoaunaamuka. 10
KI1.: YAeOHUK s yriryosieHHOTo u3ydeHus ¢usukn. - M.: JIpoda, 2001.

3. Msikumes I'.4., CunsikoB A.3., CnoboackoB b.A. ®usuka: Dnekrpoaunamuka. 10-11
KI1.: YAeOHUK A5 yriryOJieHHOTO u3ydeHus ¢usukn. - M.: JIpoda, 2001.

4. Maxumes I'.51., CunsxoB A.3. ®usuka: Konebanus u Bonssl. 11 ki1.: YueOHUK 11t
yrayOneHHoro uzydenus ¢pusuku. - M.: Jlpoga, 2001.

5. Msikumes I'.5., CunsikoB A.3. @uzuka: Ontuka. KBantosas ¢puzuka. 11 ki.: Yue6HMK
i yrayOneHHoro uzydenus ¢pusuku. - M.: JIpoda, 2001.

6. byxosues b.b., Kpusuenkos B./l., Msxumes I'. 4., Capaesa .M. 3agaun o
aneMeHTapHoi ¢usuke. - M.: ®uzmariaut, 2000 1 npeaecTBYIOMINE U3AaHUS.

7. bennpuxos I'.A., byxoBues b.b., Kepxennes B.I'., Msaxumes I'. 1. ®usuka. s
MOCTYMAIOIINX B BY3bl: Y4eOH. mocobue. J1Jisi moAroToB. OTACIEeHU By30B. - M.: ®U3MatiuT,
2000 1 npeaecTBYIOMMNE U3JaHUS.

Jononnumensnaa numepamypa:

1. DnemenTapubiii yaeouuk ¢pusuku / noa pen. I'.C. Jlanacbepra. B 3-x kH. - M.:
®uszmamint, 2000 1 npeaIecTBYOINE U3JaHU.

2. SIBopckmii .M., Cenesnes 10./1. ®usnka. CripaBouroe mocooue. J1Jis moCTyHarommx
B By3bl. - M.: ®u3mataut, 2000 u npeAecTBYIOMNE U3IaHUS.

3. ®usuka. YueOunuku st 10 1 11 kiraccoB MIKOJ U KITACCOB € YIyOJIEHHBIM U3YYCHHEM
¢wusuku /mon pen. A.A. ITunckoro. - M.: IIpocBemenue, 2000 1 nmpeaIecTBYOMINE U3TaHU.

4. byrukoB E.U., KounpateeB A.C. ®usnka. B 3-x ku. M.: ®uzmatnut, 2001.

5. [MaBnenko FO.I'. ®uszuka 10-11. YueOHnoe mocobue 1yist IIKOJILHUKOB, aOUTYPHEHTOB U
ctyneHToB. M3nanue tperbe. - M.: ®uzmatiut, 2006.

6. Coopuuk 3a1a4 o ¢usuke / o pea. C.M. Kozena - M.: IIpocsemenue, 2000 u
MPEANICCTBYIOIINE U3TaHUSI.

7. Tonbadap6 H.M. ®usuka. 3amaunuk. 9-11 ki.: [Tocobue mys 06meodpazoBat. yueo.
3aBefieHul. - M.: [Ipoda, 2000 u npeaimecTByronme u3aanus.

8. 3amaun o ¢usuke / moxa pen. O.5. CaBuenko - M.: Hayka, 1988.

9. 3agaun BCTYNMUTEIBHBIX 2K3aMEHOB M oJIuMITHA 110 ¢uzuke B MI'Y - 1992-2002. M.
Ouznyeckuit pakyapter MI'Y, 1992 u nocnenyroue u3ganus.
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