DenepabHOE roCyIapcTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOe
yupexaeHne BbICIIero 00pa3oBaHus
«MocCKOBCKHM (PU3UKO-TEXHUYECKUIN HHCTUTYT
(HAUMOHAJILHBIH MCCJIE0BATEIbCKUII YHHBEPCUTET)»

YTBEPXJIEHO

IIpopexTop no yuedHo# padore u
JI0BY30BCKOI IIOATOTOBKE

A.A. BopoHos

IIporpamMmMma rocynapcTBeHHOM UTOTOBOI ATTECTAIIAN
IHoaroroBka Kk caave M c1a4a rocyiapcTBEHHOI0 IK3aMeHa 1o pusnke

10 HATIPABJICHUIO: [TpuknagHbie MaTemMaTuka U Gusnka
npo¢uiIb NOATOTOBKH: ®u3rkKa U negaroruka
®dusrex-mkoia GU3NKU U UCcleaoBaHul UM. JIaHmay
Kypc: 3
KBaJM(puKanms: OaxanaBp
ceMecTp: 5 (OceHnHuit)
[Iporpammy cocraBui: A Jl. KanamHukoB, kaHaA. pu3.-MaT. HayK, JOLEHT

[Tporpamma o6cyxneHa Ha 3acenanuu Kadeapsl oomiei gusuku 20.05.2020



1. lesin u 3axaun

Heaun
[lenpr0 TOCYHAapCTBEHHOTO 5K3aMEHa 10 (U3UKe SBISETCS YCTAHOBJIEHUE YPOBHS TOATOTOBKH
00yyJaromerocs 1o JAUCHUITHHAM OOIIeH (U3UKU U COOTBETCTBUS PE3YIBTaTOB OCBOCHUS OO0YYArOIIIMMCS
o0Opa3oBaresbHOI MporpaMMbl TPEOOBAHHUSIM 00Pa30BaTEIHLHOTO CTAHIAPTA.

3agaun

* OILICHKA CTEIICHU OCBOCHHSI O0yUYarOIIMMKCS OCHOBHBIX TTOJIOKECHUH CIIEYIOIUX TUCIUIUINH: «O0mast
¢usnka. Mexanukay, «O0mas ¢usuka. TepmoguHamMuka U MoOJIeKyJsipHas (uzukay, «OO0mas ¢Gusuka.
DJIEeKTPUYECTBO U MarHeTu3my», «O0mas ¢pusuka. Onrukay, «Oomas dusuka. KBantoBas pusukay,

¢ OLCHKAa YMCHHU:A IMPHUMCHATD ITOJYUYCHHBIC 3HAHUWA JJIs pCHICHWA KOHKPCTHBIX 3aaa4.

2. Hepeqeﬂb KOMHeTeHHHﬁ, YPOBE€HL C(l)OpMHpOBaHHOCTI/I KOTOPBIX OLHCHUBAECTCH IIPU NIPOBEACHUN
rocyiapCTB€eHHOI'0O 3JK3aMeEHa

KOI[ N HAMMCHOBAHHUEC KOMIICTCHII M I/IHI[I/IKaTOpBI JOCTHXKCHHA KOMIICTCHIINHU

VK-1.1 Amnanusupyer 3amaqy, BbIAEIAS dTanbl €€
pelieHus, IeHCTBHS 10 PEHICHUI0 3a1a4l

VYK-1.2 Haxoaut, KpUTHYECKH aHAIU3UPYET U BHIOMpPAET
uHpOpMaLHIO, HEOOXOAUMYIO TUTST pereHus

VYK-1 CnocoOeH ocymecTBIsTh OUCK, [IOCTABICHHO} 334K

KPUTHUYECKUH aHAJIN3 U CUHTE3 UH(OpMaIui,

. VK-1.3 PaccmarpuBaer pas3jiMuHbIE BapUAHTHI PELICHUS
IIPUMEHSATh CUCTEMHBINA NOJAXO0A ISl PEILIEHUS

3aaa4u, OLCHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

IIOCTaBJICHHBIX 3a1a4
VK-1.4 IpamMoTHO, JIOTUYHO, AapryMEHTHPOBAHHO

dbopMupyeT COOCTBEHHBIE CYXKJICHUS U OLICHKU

VYK-1.5 Omnpenenser M  OLEHMBAET NPAKTUYECKUE
HOCJIE/ICTBUSI BO3MOXKHBIX BApPUAHTOB PELLIEHU 3a/1a4un

VK-6.2 CnocobeH miIaHUPOBaTh CaMOCTOATEIbHYIO

VYK-6 CniocoOeH ynpaBisiTb CBOUM BPEMEHEM, JESTEIbHOCTh B PEIIEHUH MPO(ECCHOHAIBHBIX 3a]ay;

BBICTpauBaTh U PEaIU30BbIBaTh TPAEKTOPUIO HoABeprarb  KPUTHMUECKOMY  aHaJIM3y IPOJEIaHHYIO

caMOpa3BUTHS Ha OCHOBE IPUHIUIOB 00pa3oBaHusl |paboTy;  HaXoOUTb M  TBOPYECKM  HCIIOJIb30BaTh

B TEUEHHE BCEH )KU3HU UMEIOIIMHCA ONBIT B COOTBETCTBHUM C  3ajadaMu
caMopa3BUTHS

3. Hepeqeﬂb MNPUMEPHBIX BOIIPOCOB, BLIHOCUMBIX HA rocy)lapCTBEHHblﬁ IK3aAaMECH

MexaHunka
3akonbl HetoToHa. J[BM>kKeHHE Tel B MHEPIMATIBHBIX M HEMHEPIIUAIbHBIX CUCTEMaX OTCYETA.

[Tpunuun otHocuTenbHOCTH [anmwiies M NPUHLMII OTHOCUTENbHOCTH OiHIITEHHA. IIpeoOpasoBanus
Jlopenna. lHBapraHTHOCTH HHTEPBAJIA.

3aKoHBI COXpaHEHHUS SHEPIMM W HMIYJIbCa B KIACCHYECKOW MEXaHUKe. YIpyrue u Heynpyrue
CTOJIKHOBEHHUS.

VYpaBHEHHE NBHKEHHUS PEISITUBUCTCKOW YACTHIIBI MOJ JECHCTBUEM BHEIIHEN CHJIbl. MIMITylbC M 3HEprus
PENATUBUCTCKON YaCTUILIBI.

3akoH BCCMHUPHOI'O TATOTCHUA U 3aKOHbL Kennepa. I[BI/I)KCHI/IC TCJI B IIOJIC TATOTCHUS.

3aKOH COXpAaHEHUS MOMEHTa HMITylbca. YpaBHEHHE MOMEHTOB. BpalieHue TBepAoro Tteisa BOKPYD
HEMOJBHKHOM OCH. [ MPOCKONBI.

Tedyenue ueanbHON JKUIKOCTH. YPaBHEHUE HENPEPBIBHOCTH. YpaBHEHUE bepHyIn.

3aKoH Bsi3Koro TedeHus xuakoctu. ®opmyna [lyaszeina. Yucno PeliHonbaca, ero pusnueckuii CMbICI.
VYnpyrue nedpopmarnun. Moayns FOHra u koapdunuent Ilyaccona. Dneprust ynpyroi aegopmanuu.
Tepmonunamuka u MoJeKyisipHas pU3uKa




YPaBHeHI/IC COCTOsAHUA HACAIBHOIoO rasa, €ro 00BsICHEHHE Ha OCHOBE MOHGKyanHO—KHHeTI/I‘IGCKOﬁ
TCOpHUN. YPaBHeHHC HEHNACAJILHOI'O ra3a BaH—z[ep—Baanbca.

KBasucrarnueckue mnpormeccol. IlepBoe Hauano tepmoanHamMuku. KonmudecTBO TeruioTsl U paboTa.
BHyTpeHHss sHepTUs. DHTAIbIINS.

Bropoe Hauano tepmonuHamuku. Lukn Kapno. DHTpomusi W 3akoH ee BO3pacTaHHs. DHTPOMUS
uaeanbHoro rasa. CTaTHCTUYECKUIT CMBICT SHTPOIINH.

TepMmoanmHaMUyeCcKre MOTEHIIMANBI. YCIOBUS PABHOBECHUS TEPMOJIMHAMUYECKUX CUCTEM.
Pacnipenenenns Makcgeiuia u bonbsiimana.

TemnoeMkocTh. 3akoH PAaBHOMCPHOI'O PACIPCACIICHUA SHEPIUH I10 CTCICHAM CBO60,I[I>I. 3aBUCUMOCTD
TCIIJIOEMKOCTH I'a30B OT TCMIICPATYPHhI.

®dazoBble niepexonbl. YpaBHenue Knaneitpona-Knaysuyca. JluarpaMmmbl COCTOSIHUIM.

SBnenus mepeHoca: auddy3us, TEIUIONPOBOAHOCTh, B3KOCTh. KoadduimeHTsl mnepeHoca B rasax.
VYpaBHEHHE CTAlMOHAPHON TETIONPOBOAHOCTH.

[ToBepxHoctHoe HarskeHue. Popmyna Jlamuaca. CBoOofHast »Hepruss W BHYTPEHHSS DHEPrus
MOBEPXHOCTH.

(DJ'IYKTyaHI/II/I B TCPMOJIUHAMUYICCKHX CUCTEMAX.

bpoyHoBckoe aBmwxkeHHe, 3akoH OJiHITelHa-CMomyxoBckoro. Cps3b nuddy3uu U MOABHKHOCTU
(cooTHOIIEHNE DUHINITEIHHA).

BHCKTpI/I‘leCTBO N Mara€Tusm

3akon Kymona. Teopema Ilaycca B nuddepennmansHoii u wHTerpanpHoi (opmax. Teopema o
LUPKYJISLUH Il CTAaTHUECKOT0 3eKTpruueckoro nois. [lorennuan. Ypasuenue Ilyaccona.

DJEeKTpOCTaTUYECKOE I0JIe B BellecTBE. BekTop momsipuszanuu, sneKTpuyeckas MHAYKOus. ['paHudHbIe
ycaoBust Jist BektopoB E u D.

MarHuTHOe Mojie MOCTOSHHBIX TOKOB B BakyyMe. OCHOBHBIE ypaBHEHHUS MAarHUTOCTAaTHKH B BaKyyMe.
3akoH buo-Casapa. Cuna Amnepa. Cuina Jlopenua.

MarunutHoe nosje B BeniectBe. OCHOBHBIE YpaBHEHUS MAarHUTOCTAaTUKW B BELIECTBE. | paHUUHbBIE YCIOBUS
J1st BekTopoB B u H.

3akon Oma B OCIIK IIOCTOAHHOI'O TOKA. HCpCXOI[HBIG IMPOLECChI B JICKTPUICCKUX LCIIAX.

DJIEKTPOMarHUTHAsE MHIYKIUS B ABWKYIIUXCS U HETOABWKHBIX npoBogHuKkax. DJ{C uHaykuuu. CaMo-u
B3aUMOMHIYKIIUA. Teopema B3auMHOCTH.

Cucrema ypaBHeHuid MakcBemsia B MHTerpanbHoil M auddepennuansHoii Gopmax. Tok cmemeHwus.
MarepuanbHble ypaBHEHHS.

3akoH COXpPAaHCHHA OHCPruM IJid  SJICKTPOMArHUTHOIO  ITOJIA. BCKTOp IloiinTHHTrA. I/IMHYJ'IBC
QJICKTPOMArnuTHOI'O I1O0JIA.

KBaSI/ICTaHI/IOHapHBIe TOKH. CBO6OI[HI>IC H BBIHYXICHHBIC KojiebaHus B QJICKTPHUYCCKUX LCIIAX. SIBnenue
PE30HaHCA. ,Z[O6pOTHOCTI> KoJIe0aTEILHOTO KOHTYpa, €€ BHCpFeTI/I‘IeCKI/Iﬁ CMBICJI.

CriekTpalibHOE pa3jOKEeHUE DIEKTPUYECKUX CHUrHaIOB. CHEeKTpbl KosneOaHHid, MOIYIHPOBAHHBIX IIO
amruuTyze u dase.

Onexkrtpuueckue  ¢uyktyanuu. JpobGoBoit u  TemnoBoil mymbl. [Ipemen  4yBCTBUTENBHOCTHU
AIIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

DJIeKTpOMarHUTHBIE BOJIHBI. BoJTHOBOE ypaBHEHHE. YpaBHEHHUE | ebMrobiia.
DJIEKTpOMarHUTHBIE BOJIHBI B BOJTHOBOAaX. Kputnueckas yacrora. OObeMHBIC PE30HATOPHI.
[Tna3ma. [lnasmennas yacrora. JIudnekTprudeckas IpOHUIIAEMOCTh Tu1a3Mbl. JlebaeBckuil paauyc.
OnTuka

Wntepdepenuns BonH. BpemeHHas ©  NOpPOCTpaHCTBEHHas  KOTepeHTHOCThb.  CoOOTHOIIEeHue
HEOTPEIeTICHHOCTEH.

[Tpuanun [oiirenca-®penens. 3oubl Dpenens. Judpakmus Dpenens u Dpaynrodepa. [paHuiis
MIPUMEHUMOCTH I€OMETPUUYECKON ONTHKHU.

CrekrpanpHbie TPUOOPHI (Mpu3Ma, AWQPPAKIMOHHAS penieTka, uHTepdepomerp Dadbpu-Ilepo) m ux
OCHOBHBIC XapaKTEPUCTHKH.

JludpakIMOHHBIH Mpeen pa3peleHusi ONTHYECKUX U CIEKTpalbHBIX MprubopoB. Kpurtepuii Panes.

[TpoctpancTBeHHOE (ypbe-TipeoOpazoBaHue B onTuke. JMppakius Ha CUHYCOWAAJIbHBIX PEIIETKaX.
Teopus A6Ge popmupoBaHUs NU300paKEHUS.



[Tpunuune! ronorpaduu. ['onorpamma ['abopa. I'ogorpamMmma ¢ HakKJIOHHBIM OMOPHBIM ITyykoM. OObEeMHBIE
rOJIOTPaMMBI.

BonnoBoii naket. ®a3oBas u rpynmnoBas ckopoctu. @opmyna Panes.Knaccudeckas Teopust nucnepcuu.
HopmainbHas 1 aHOManbpHas TUCIEPCUH.

HOJ’IHpI/I?»aHI/ISI CBeTa. YTol BpIOCTepa. OnTrudeckue SIBIICHUS B OAHOOCHBIX KpHUCTAJIAX.

Hudpaxius peHTreHoBcKuX ayuei. @opmyna bparra-Bynbda. [Tokazarens npeinoMieHus BeliecTBa s
PEHTI€HOBCKHUX JIy4ei.

KBanroBas ¢uzuka

KBanToBas npupona cBera. Buemnuii pororddekrt. Ypauenue DiinmreitHa. Dpdext Komnrona.
CrioHTaHHOE U BBIHY)XJEHHOE U3TydeHue. MIHBepcHas 3aceneHHOCTh ypoBHE. [Ipuniun paboTsl nazepa.
Nznydenne abcomoTHO yepHOro Tena. @opmysna [lnanka, 3akonsl Buna u Credana-bonbsiMana.

Kopnyckynsipao-BonHoBo#t nyanusm. Bomubl ne bpoiina. Onwitel [leBuccona-Jxepmepa u Tomcona mo
IUQPaKIUU YIEKTPOHOB.

BonnoBas ¢ynkius. Oneparopbl KOOpAUHATEL U uMIynbca. CpeaHue 3HaYeHHs] (U3NYECKUX BEITMYUH.
CooTHolIeHHEe HEOTIPeIeIeHHOCTH U1l KOOPJMHATHI U UMITyabca. YpaBHenue llpenunrepa.

Ctpoenue BOIOPOIONONOOHOTO aroma. YPOBHH SHEPrHM W KPaTHOCTb UX BBIpOXKAEHUA. CHEKTp
M3Ty4YEeHHsI aToMa BOIOPO/a.

Omnbitel Htepna u I'epnmaxa. CrnuH 31exTpoHa. OpOUTaNbHBIA U CIUHOBBIH MarHUTHBIE MOMEHTBI
ANIEKTPOHA.

ToxnecTBeHHOCTh yacTHll. CHMMETpHs BOJHOBOH (YHKUHMH OTHOCHTEIHHO IEPECTAHOBKU YACTHII.
bozons! u pepmuonsl. [punnun ITaynu. DnekrponHas cTpykrypa aromoB. Tabnuia MeHnnaeneesa.

ToHKass M CBEPXTOHKasg CTPYKTYphl ONTHYECKHUX CHEKTpoB. llpaBuna oTOopa MpH MOINIOMIEHUU U
UCIyCKaHUU ()OTOHOB aTOMaMH.

OddexT 3eemana B c1abbIX MArHUTHBIX TOJIAX.

D¢ ekt 3eeMana B CUIBHBIX MATHUTHBIX MOJISX.

S nepHbIN U 3IEKTPOHHBIA MarHUTHBIN PE3OHAHCHI.

Bunb! pacnianoB. 3akoH paanoakTUBHOIO pacnaja. Ilepuon nomypacnanga u BpeMst )KU3HH.

TyHHETUpOBaHKME YaCTHIl CKBO3b NMOTEHIIMAIBHBIN Oapbep. Anb(ha-pacnaa. 3akoH [eiirepa-HaTrona u ero
00BsICHEHHE.

Bunpl Gera-pacnianoB. OObsiCHEHHE HENPEPHIBHOCTH SHEPreTHUYECKOTO CIEKTpa AJIEKTPOHOB pacmaja.
Heiitpuno.

Anepubie peakunn. CocraBHoe s11po. CeueHne Hepe30HAaHCHBIX peakuuii. 3akoH bere.
Pe3onaHcHBbIe siiepHbIe peakiuu, Gopmyina bpelita-Burnepa. Ynpyruii u Heynpyrue KaHajbl peakiyu.

Jlenenue spep moj AelicTBUeM HEHTpoHOB. [IpuHuMI paboThl sAAEpHOTO peakTopa Ha TEMJIOBBIX
HEUTpPOHAX.

CooTHolIeHNE HCOHpeﬂeHeHHOCTeﬁ AJIs1 SHEPrun U BPCMCHU. Ornenka BPECMCHHU KHU3HU BUPTYAJBbHBIX
qacTul, paanyCcoB CHIIbHOI'O U ci1aboro B3aUMOJCHCTBHI.

@OyHaaMeHTalbHbIE B3aUMOACHCTBUS U (yHIAaMEHTaJIbHbIE YAaCTHUIIbI (JIENTOHBI, KBAPKU M MEPEHOCUUKH
B3anMoieicTBHil). KBapKkoBas cTpyKTypa aJipOHOB.

4. TlopsiioK coa4Yu rocy1apcTBEHHOI0 K3aMeHa

K rocynapctBeHHOMY 3K3aMeHy MO (HU3UKE, AOMyCKaeTcss 00ydyaromuiics, OCBOUBIIUI AUCHUIUIMHBI IO
610Ky «O01mas ¢pu3nKa» U He UMEIOIUI akaJeMUUeCKHX 3aJ0/DKEHHOCTEH 110 3TUM JAUCHUIUINHAM.
[lepen rocymapcTBEHHBIM S5K3aMEHOM TMPOBOAATCS KOHCYIbTalMM OOydarolMXcsi IO BOIpOcaM
IIPOrpaMMBbl TOCYAAPCTBEHHOTO 3K3aMEHa.

TocynapcTBeHHBIN YK3aMEH 10 (PU3HKE COCTOMT M3 MMCHbMEHHOW U YCTHOM YacTei.

[TucemeHHas yacTh comepXuT oT 5 1o 9 3ajay, Ha pelieHue KoTopblx oTBoauTcs 4 yaca. [lo uroram
MIPOBEPKH MUCHMEHHOUM padOTHI BHICTABIISETCS OLIEHKA 32 MMCbMEHHYIO 4acTh 1o 10-6amnpHoil mkane. K
YCTHOH 4acCTH 9K3aMEHa CTYJEHT FOTOBUT BOIIPOC IO BHIOOPY.



VYeTHas 4acTh AK3aMeHa BKIIIOYAaeT B ceds aHaiIM3 MUCBMEHHOW paboThl, OTBET CTy/IEHTa Ha BOIPOC II0
BBIOOpPY M Ha BOIIPOCHI 3K3aMEHAI[IOHHOTO OmieTa. DK3aMeHaI[OHHbIE OMJIETHl YCTHOM YacTH cozepiKar
OZIMH M3 BOIIPOCOB JUCHHUIUINH 1O 010Ky «OO0mmas (pu3ruKa» B COOTBETCTBHHU C IIPUBEICHHBIM IIEPEYHEM U
3amady. Ha moarotoBky orBeTa yCTHOTO 3K3aMeHa CTYIEHTY OTBOAHMTCS | 9ac, Ha oTBeT — oKoso 30
MHHYT.

[Tpu moAroTOBKE K OTBETY M BO BPEMS OTBETA OOYYArOIIUIICS MOXKET MOJIb30BaThCs JOCKOW B ayTUTOPUH,
MOATOTOBJIICHHBIMH MaTepraiaMu (IIpe3eHTaIHs, JeMOHCTPAIMOHHBIN SKCIIEPUMEHT U T.JI.) K BOIIPOCY I10
BBIOODY.

[Tocne 3aBepmenust yctHoro orBera wieHbsl ['DK MoOryT 3aaarh JONOJIHUTENBHBIE W YTOYHSIOIINE
BOIIPOCHI.

B mponecce moarotoBkH K OTBETY 5K3aMEHYEMOMY pa3pelIacTcsl MOJb30BaThCs JAaHHOW IPOrpaMMOM
I'MA u nuTtepatypoi, yka3aHHOM B nepedHe 11.6.

5. Onucanue MaTepuaJIbHO-TeXHHMYeCKOi 0a3bl, HEOOXOAUMOIi 1151 TPOBeIeHUs TOCYIAPCTBEHHOI0
IK3aMeHa

* ayAUTOpUS AJS MPOBENCHUS KOHCYJIbTALUN M aTTECTAllMOHHOTO HCIBITaHUS, OCHAIICHHAs pabounMu
MecTaMH JUIsl 00y4JaroUIuXCsl U TOCYIapCTBEHHOM SK3aMEHAIIMOHHON KOMUCCHU;

* JI0CKa, CTeHbI JJISl KPETJICHHSI I1JIaKaToB;

* MYJIBTHMEIUITHOE 000pyI0BaHME AJIs IPEe3eHTalUH.

6. IlepedeHb pexkoOMeHayeMOil JUTEPATYPbI

OcHoBHas nuTeparypa

[lepeyeHb peKOMEHIyeMOil TUTEepaTyphbl

1. CuByxwuH [[.B. O6muii kypc pusuku. T. 1. Mexanuka. — M.: @uszmariut, 2003.

2. Kunrcen A.C., Jlokmwu I'.P., OnbxoB O.A. OcHoBbl pusuku. Kype obment ¢pusuku. T. 1. Mexanuka,
AIIEKTPUUYECTBO U MarHeTH3M, KoJieOaHusl ¥ BOJIHBI, BOJIHOBAs onTUka. — M.: @usmamiut, 2001

3. Kupuuenko H.A., Kpeimckuit K.M. O6mas ¢usuka. Mexanuka: yueoHoe nocobue. — M.: MOTU,
2013.

4. CuByxun JI.B. O6mmit kypc ¢usuku. T. II. Tepmonmunamuka u MonekyaspHas (usuka. — M.:
duzmariut, 2006.

5. benonyukun B.E. Kpatkuii kypc Tepmoaunamuku. — M.: MOTH, 2010.

6. Kupnuenko H.A. TepmoannaMmuka, craTucThdeckas MojiekyssipHas ¢usuka. — M.: duzMarkHura,
2012.

7. CuyxuH [1.B. O6muii kypc pusuku. T. 3. — M.: Hayka, 1996.

8. Kunrcen A.C., Jlokmun I.P., OnpxoB O.A. OcHoBbl pusuku. Kypc o6melt ¢usuku. T. 1. Mexanuka,
AIIEKTPUUYECTBO U MarHeTH3M, KoJieOaHusl ¥ BOJIHBI, BOIIHOBas onTHka. — M.: @usmarmiut, 2001

9. Kupuuenko H.A. DnexrpudectBo u Mmaruetusm. — M.: MOTH, 2011.

10. CuByxun J1.B. O6muii kypc pusuku. Ontuka. T. 4. — M.: Hayka, 1996.

11. bytukoB E.1. OnTuka. — M.: Beiciias mkona, 1986.

12. Iunentok FO.M. KBanToBast MuUKpO- 1 Makpoduszuka. — M.: ®uzmarkuwura, 2006.

13. benonyukun B.E., 3aukun JI.A., [{unenrox FO.M. OcuoBbl ¢puzuku. T. II mox pen. FO.M. [{unentoka.
— M.: ®uzmamiurt, 2006.

14. Kapnos H.B., Kupuuenko H.A. HauanbHble m1aBbl KBaHTOBOM MexaHUKHU. — M.: @uszmariut, 2006.
15. CuByxun J1.B. O6muii kypc pusuku. AromHas u siaepHas pusuka. T.5. — M.: @usmaraut, 2008.

JlononHuTeNbHAS TUTEpaTypa
7. PexoMeHaaluu 00y4aOIIMMCS 110 MOATOTOBKE K roCcyIapcTBEHHOMY IK3aMeHY

IIpu nmonroroBke K NUCBMEHHOM 4YacTU TOCYIApPCTBEHHOIO HK3aMeHa OOy4aroIMMCS PEKOMEHIYEeTCs
pPEIINTh HECKOJbKO 3K3aMEHALIMOHHBIX KOHTPOJIBHBIX paboT TIOCYIapCTBEHHOIO 3K3aMeHa 3a
IIPEIIECTBYOINE TObl. DTH BapHAHThI pa3MeIleHbl Ha caiite kadenpsl oomen ¢puznku MOTU.



IIpu 3TOM CTYIEHTYy PEKOMEHIYETCS BBIABUTH THUIIbI 3a1a4, B KOTOPBIX Y HETO BO3HMKAIOT TPYAHOCTH U
00paTuTh 0c000€ BHUMAHUE Ha 3TH TUIIBI 3a/1a4 MPH MOATOTOBKE K 3K3aMeHy. Eciin BO3HUKaIOT BONPOCHI,
KOTOpBIE CTYIEHT HE MOXET CaMOCTOATENBHO PEIIUTH C IOMOIIBIO PEKOMEHIYEMOMW JIUTEPaTyphl, 3TH
BONPOCHl PEKOMEHJyeTCs 3aJaTb Ha KOHCY/IbTAallMM, NPOBOJUMON mpernojaBareneM Kadeapsl o
COOTBETCTBYIOIIEH JUCLUIUIMHE.

IIpy mnoxaroroBke K YCTHOM dYacTH TOCYIapCTBEHHOIO SK3aME€Ha O0OyyarolMMcs pEeKOMEHIyeTcs
BCIIOMHUTh TEMbI AUCLUIUIMH 001Iel (U3NKH, BXOASALINE B IPOrpaMMy YCTHOM YacTH roCyJapCTBEHHOIO
9K3aMEHa, UCHOJb3Ys NPH HEOOXOAMMOCTH KOHCHEKTHI JIEKLUH U pekoMeHayemyro suteparypy. Ilocie
MIOBTOPEHUS] KaXKIOM TeMbl OOydaroImeMycsi PEKOMEHIYETCS CaMOCTOSATENIbHO Hamucarb (OpMyIIbl,
coziep Kallecss B MPOrpaMMe YCTHOM 4YacTH TOCYJapCTBEHHOI'O 5K3aMEHA, W MX KpaTKUi BbIBOJ O€3
HCIIOJIB30BAaHUS JINTEPATypbl U BCIIOMOTATENIbHBIX CPeACTB. EciM 3T0 HE ynaercs, TO peKOMEHIyeTcs
MIOBTOPUTH JTaHHYIO IPOLEAYPY.

8. MeTtoauka u KPUTEPHU OLHCHKH IoCyIapCTBCHHOI'0 9K3aMEHa

Pesynbrarel cljadM rocyJapCTBEHHOTO HK3aMEHa ONPEAEISIOTCS OLEHKAMH «OTIMYHO», «XOPOLIO»,
«yAOBJIETBOPUTEIIBHOY», «HEYNOBIETBOPUTEIILHOY». OLEHKH «OTINYHO», «XOPOILIO», «yAOBIETBOPUTEIBHOY
O3HAualoT YCIEIIHYIO a4y roCy1apCTBEHHOTO IK3aMeHa.

Kpurepuu o1ieHOK 3a MMCbMEHHYIO 4aCTh FOCYIapCTBEHHOIO 3K3aMeHa!

3a KaKOyo 3aJauyy YCTaHOBJIEHO OIIPEJEJIEHHOE KOJMYECTBO 0alioB, YKAa3aHHOE B 3K3aMEHALMOHHOM
3agaHuM. [ moiaydyeHMsl 3a NHCbMEHHYIO 4YacTh OLEHKM «OTIMYHO» CTYAEHTY, Kak IMpaBuio,
HeoOxonuMo HaOpath He MeHee 70—80% mosHOM CyMMBI OalIoB, IS MOJYUYEHHs OLIEHKH «XOPOLIO» —
He meHee 40-50%, 11 noay4eHHs OLIEHKH «YIOBJIETBOPUTENBHO» — He MeHee 20—25%.

Kputepun o1ieHOK 3a yCTHYIO 4acTh TOCYJapCTBEHHOIO 3K3aMEHa:

omnyHO (10) — mpaBWIIBbHBIN, YETKUI U yBEpEeHHBIN OTBET Ha 00a Bompoca Ouiera U AONOIHUTEIbHbIE
BOIIPOCBHI;

omnuHO (9) — nmaHbl MpaBWIbHBIE OTBETHI Ha 00a BOMpoca OWieTa W JIOMOJHUTENIbHBIE BOMPOCHI C
HE3HAUUTEJIbHBIMU HETOUHOCTSIMH;

OTINYHO (8) — AaHbl OTBETHl Ha 00a BoIlpoca OmiieTa U JIONMOJIHUTENIBHBIE BOIPOCHI MOCIE HEOOIBLINX
UCIPABICHUN U HABOJALIMX BOIIPOCOB IK3aMEHATOPOB;

xopomo (7) — maHbl OTBeTHl Ha o0a Bompoca Owiera, HO HET BEPHOIO OTBETa Ha OJUH U3
JIONIOJTHUTEIbHBIX BOIIPOCOB;

Xopo1o (6) — ecTb HEZJOUETHl B OTBETE HA OJUH U3 BOIIPOCOB OMJIeTa U HET BEPHOIO OTBETA HA OJUH U3
JIONOJTHUTEIbHBIX BOIIPOCOB;

xopoIo (5) — ecTh HEAOYEThl B OTBETaX Ha 0Oa Bompoca Omiera U HET BEPHOIO OTBETa HAa OAMH U3
JONOJTHUTEIbHBIX BOIIPOCOB;

YIOBJIETBOPUTEIBLHO (4) — €CTh HEJOUETHI B OTBETAX Ha 00a BoIlpoca OmiieTa WM HET OTBETA HU Ha OJUH
U3 JIONOJHUTEIbHBIX BOIIPOCOB;

YIOBJIETBOPUTENIBHO (3) — HET OTBETA HA OJIMH U3 BOIIPOCOB OMJIETa, HO €CTh OTBETHI HA JIONOJHUTEIbHbIE
BOIPOCHI (BO3MOXKHO C HEI0UETAMH);

HEYJIOBJIETBOPUTEIHHO (2) — HET OTBETA Ha OJIMH U3 BOIIPOCOB OMUJIETA U HA IOTOJIHUTENIbHBIE BOIIPOCHI;
HEY/IOBJIETBOPUTENBHO (1) — HET OTBETa HU HA OJJUH M3 BOMPOCOB OMIIETA.

Htorosass oreHka 3a FOCYI[apCTBeHHHﬁ 9K3aMCH IIO (1)I/I3I/IK6 OIpCACIIACTCA FOCYHapCTBeHHOﬁ
9K3aMEHAIlMOHHOM KOMHUCCHEH ¢ YUE€TOM OLICHKH OGy‘lﬂIOH.IGFOCH 3a YCTHYIO 4YaCTb IOCYAapCTBCHHOTO
OK3aM€Ha U OICHKHU 3a IMCbMCHHYIO YaCThb IrOCYJAApCTBCHHOI'O 5K3aMCHA.

9. OcobeHHOCTH IMPOBECACHUS Focy}lapCTBeHHOﬁ HUTOI0BOIl aTTeCTAIMHU AJ151 HHBAJHU/I0B U JIUII C
OrpaHMIY€HHBIMHA BO3MOXKHOCTAMMU 310POBbS

Jliist 0Oy4darommxcsi U3 4rciia MHBAINIO0B TOCYyIapCTBEHHAs UTOTOBAsi aTTECTALUs MMPOBOAUTCS C YUETOM
O0COOEHHOCTEeN MX MCHUXO()HU3UYECKOTO Pa3BUTHS, UX HHAUBHAYAIbHBIX BO3MOXXHOCTEH W COCTOSHHUS
3I0pOBbS (Hajiee — MHIMBUIyaJIbHBIE OCOOCHHOCTH).

10.1. Ilpu nposenenun 'MA obecnieunBaercst coOOAEHNE CAEAYIOMMX O0INX TPEOOBaHUIA:



— IIPOBEJICHUE TOCYNApPCTBEHHON NUTOTOBOM aTTECTAlMU JUIsl UHBAIUIOB B OJHOU ayAUTOPUHA COBMECTHO C
o0y4aroIMMuUCs, HE MMEIOUUMH OrPaHUYEHHBIX BO3MOXKHOCTEH 310pOBbs, €CIM 3TO HE CO3JaeT
TpyAHOCTEN A oOydaromuxcs npu npoxoxaeHuu ['MA;

— TNPHUCYTCTBUE B ayJUTOPUM ACCUCTEHTa (ACCUCTEHTOB), OKa3bIBAIOILEr0 OOYyYaroIMMCs HHBAIUIAM
HEOOXOMMYI0 TEXHUUYECKYI0 MOMOIUIb C Y4E€TOM UX MHIUBHIYyaJbHBIX O0COOCHHOCTEH (3aHATH pabouee
MECTO, IEPEe/IBUraThCsl, IPOYUTATh U 0QOPMUTH 3a/laHKe, obmarscs ¢ wieHamu ['OK);

— TIOJIb30BAHUME HEOOXOAMMBIMU OOYHalOIIMMCS MHBaIMJaM TEXHUYECKUMH CpEJICTBaMHU IpHU
npoxoxkaeHun [ A ¢ yueTom ux HHAUBUAYAIbHBIX OCOOEHHOCTEH;

— obecrneyeHre BO3MOKHOCTH 6CCHpeHHTCTBeHHOFO J0CTyI1a o6yqa}01u1/1xc;1 HHBAJIMAOB B AyJIUTOPHHU,
TYAJICTHBIC U APYTUC ITIOMCHICHHS, 4 TAKKE UX Hp€6BIBaHI/I${ B YKAa3aHHBIX ITOMCHICHHUAX.

10.2. Ilo nuchbMEHHOMY 3asBICHUIO OOYYalOIIErocs HWHBAIUAA MPOJOJIKUTEIBHOCTh BBICTYILICHHUS
00yyJaroIerocs MpH 3allTe BHITYCKHON KBATU(PUKAIMOHHOU pabOThl — HE 0oJiee 4yeM Ha 15 MUHYT.

10.3. OOyuwaromuiics WHBAJIMJ HE TMO3[IHEE, YeM 3a 3 Mecsna jJo Hadana npoBeneHus [MA momaer
MMMCbMEHHOE 3asBJICHUE O HEOOXOTUMOCTH CO3JIaHUs I HETO CIEIHAIBHBIX YCIOBUN TIPH MPOBEICHUN
rOCYJapCTBEHHBIX aTTECTAIlMOHHBIX WMCIBITAHUNA C yKa3aHHEM OCOOEHHOCTEH ero IMcuxo(Uu3M4ecKoro
pa3BUTHsI, WHIWBUIYAJbHBIX BO3MOXKHOCTEH W COCTOSHHUS 370pOBbs. K 3asBIICHHIO TNPUIIararoTcs
JIOKYMEHTBI, TOATBEPKIAIOIINE HaJu4he y OOydYaromierocss WHANBUAYAIbHBIX OCOOCHHOCTEH (TpH
OTCYTCTBUH YKa3aHHBIX JOKYMEHTOB B IUPEKIIMA UHCTUTYTA).

B 3asBnenun oOyyarouiuiicss yka3plBaeT Ha HEOOXOAMMOCTh (OTCYTCTBUE HEOOXOIUMOCTH) MPUCYTCTBUS
acCUCTEHTa Ha TIOCYJIapCTBEHHOM aTTECTALlMOHHOM MCIIBITAHWH, HEOOXOIUMOCTh (OTCYTCTBHE
HEOOXOAMMOCTH)  YBEIMYEHHUS MPOAODKUTENIBHOCTH  BBICTYIUIEHMSI IIPU  3alMTE€  BBITYCKHOMU
KBaJIM(UKALMOHHONW paOOThI 110 OTHOLIEHUIO K YCTAHOBJIEHHOM MPOAOIIKUTEIBHOCTH.
10. IIpuMepbI KOHTPOIbHBIX 32JaHHI, OMJIETOB
[Ipumepsl 3a1aHUI IPUBEIEHBI B IPUIIOKCHUN



HoGenesckas npemust o ¢pusuke 3a 2019 r. mpucyxaeHa 3a OTKPbITHE HECBETALINXCS
CITYTHUKOB (9K30IUIaHET) y 3BE3/. DK30IIJIaHETHI MOTYT OBITh OOHAPYKEHBI C TTOMOIIIBIO
JIOTIEPOBCKOIO CMEIIEHHUS CIIEKTpa U3JIY4YEHHUS 3BE3/bl 3 CUET IBUKEHUS BOKPYT
oOmero neHTpa Macc. OLEHUTh, MOT'YT JIM 9K30IUIaHETHbIE (PU3UKU OOHAPYKUTh
Hannuue y ConHna cnyrauka (tuianetst FOnurep), eciii OHU UCHOJIB3YIOT CIIEKTPOMETD C
paspetnatomieii criocobHoctsio R = 4 - 107? Iepuon obpamenus Omurepa Tyg = 11,9
rona, macca Myy = 1,8 - 103° r. Macca Conana M = 2 - 1033 r. Cyurats, uto
HaOroieHue BeIETCs B INIOCKOCTH IBMKeHUs cucteMbl Connue—OnuTep.

Cocyn nocTostHHOro 00beMa pa3ie€H MOABMKHOMN TEINIOM30JUPYIOLIEH TEPEropoaKoi
Ha JIBE€ YaCTH, B K&KJON U3 KOTOPBIX COJEPKUTCS M0 OJTHOMY MOJIIO UJIEAIbHOTO
OJIHOATOMHOT0 ra3a. B HauanbHbIM MOMEHT TeMIepaTypsl raza B 00béMax yacTeil paBHbI
Town aTo, rae @ = 7, a neperopojika HaXOAUTCA B MEXaHUYECKOM paBHOBecuu. Haitu
MaKCHUMaJIbHYIO PadoTy, KOTOPYIO MOKHO IOJIYYUTh OT TOI'O MIIM MHOTO BHEIIHETO
YCTPOMCTBA, UCTIOJIB3YIOLIETO JAaHHBIM COCY/ KaK €JMHCTBEHHBIN HUCTOUHUK SHEPTUH.

B oaHOM U3 5KCIIEpUMEHTOB, HAllEJIEHHBIX HAa CO3JaHHUE YIPABISEMOr0 TEPMOSAEPHOTO
CUHTE3a, TOK [j = 2 MA nponyckaercs 110 HaxoAs1Ieicsl B BaKyyMe I0JI0H
TOHKOCTEHHOM LMJIMHAPUYECKOI obosiouke paguyca Ry = 1 cM Baonb e€ oOpa3zyrolei.
B pe3ynbrate 0605104Ka HAUMHAET CXKMMATBHCSI CHMMETPUYHO K ocH cucteMbl. Haiftu
M3MEHEHNE KNHETUYECKON PHEPIHH 000JI0UYKY Ha €IUHULY €€ IJIMHBI K MOMEHTY, KOrja
oHa coxMércs 10 Ry = 1072R,,. TonuHy 060I04KM & CYMTATh MAOi HA IPOTSHKEHUN
Bcero nporecca: § < Rj.

B npaktuyeckux 3asaqax peHTT€HOBCKOM ONTUKM OBLIO MPEATI0AKEHO HCII0Ib30BaTh
coOMparoIye JIMH3bI B BUJE chepruecKUX MOJ0CTeH BHYTPU METAJUINYECKUX OJIOKOB.
OueHUTh B MPUOJIMKEHUN TMapaKCUAbHOM ONTHKYA MUHUMAJIBHBINA pa3mep nsatHa d, B
KOTOPBII MOXKHO C(hOKYCHPOBATh IIOCKONAPAIUIEIbHbIN y4OK PEHTT€HOBCKOIO
M3JIy4€eHHUs C DHEprueii kBanra E, = 14 k3B npu oMoy Takoii JIMH3bI, €CIIM panycC
chepuyecKoit oJIOCTH, CACTaHHON B altoMUHuM, cocTaBisieT R = 0,3 mm. [InotHOCTH
amomunus p = 2,7 r/em’.

Ipu B-pacmaze sapa *'Cs pasHOCTh SHEpPruii MOKOS MATEPUHCKOTO U JOUYEPHETO SIIep
AE cocraBuia B€ DHEPTHH ITOKOS AJIEKTPOHA. DJIEKTPOH U AHTUHEHTPHUHO Pa3JIETENNCh
non yriaom a = 120°. JlouepHee s,1po Hayano JBUTraThes Mof yriaom @ = 150° k
HAIPAaBJICHUIO BbUIETA 3JIEKTPOHA. HaillTh SHEpruio BBUIETEBIIETO aHTUHEUTPUHO B
€MHMIIAX SHEPTUU MOKOSI 3eKTpoHa. CUMTaTh aHTUHEUTPUHO O€3MacCOBOM YacTULIEH.
CoBpeMeHHBIE JKeJIe3HOI0POKHBIE TYTH YKJIabIBalOT 0€3 CTHIKOB, COEAMHSAS KOHIIbI
PENIBCOB CBApPHBIMU IIBAMHU. PebChl IPOYHO MPUKPEIUIEHSHI K I1IIajaM, BKOIIaHHBIM B
rpasuil. [Tpu Temneparype t; = +30°C HanpspKeHUE B peabcax OTCYTCTBYET, a IPU
MOHM)KEHUU TEMIIEPATYpPBbl PEIbCHI OKA3bIBAIOTCS B HATAHYTOM COCTOSHMU. Kaxnast
1Inaia cnocoOHa BbIAEP)KaTh 0€3 CMEIeHHs TOPU30HTalIbHOE yeuine 10 F,,, = 5 kH, a
npy OONBIIEM YCUIIMH «I10JI3ET», TaK YTO COMPOTUBJICHUE TPYHTA OCTAETCS paBHBIM
Fax- Halitu cmemenne Al KoHIa JUIMHHOTO MPSMOJIMHEWHOT0 yyacTKa IyTH Ipu t, =
—30°C. XapakTepucTHKK MaTepHaia peibCoB: IIOTHOCTE p = 7,8 - 103 xr/m>, Momyns
IOura E = 2 - 10! Ia, ko3 punuenT nuHeHOro TemIoBoro pacmupenus a = 1,2 -
1075 KL, IToronnas mMacca peabca m = 65 Kr/M, paccTosHue Mexy mmatamu d = 50
CM.

B onbITe o 1eMOHCTpaMKM OKOJIOKPUTHUECKUX COCTOSIHUM HarpeBaeTcs 3anasHHas
amITy’na, 3aroJIHEeHHas KUAKUM 3(UPOM U ero rnapaMu. B HadambHOM COCTOSIHUU
KMJIKOCTD 3aHUMaeT 30% 06bEMa aMITylIbl, a eé ToTHOCTh Py (To) = 0,4 r/em®. TIpn
HarpeBaHUM IpaHULIa pa3/ielia «KUIKOCTb—IIap» OIYCTHJIACh U MCUE3JIa, TaK UTO B
npoOupKe ocTalics TOIBKO nap. IIpu 3TOM MIOTHOCTH KUAKOCTH MPUOIU3HIACH K

Py (T) = 0,285 1/cM®, a motHOCTH Mapa Bo3pocia Brpoe: p,(T) = 3p,(T,). Haiitn
Temneparypy T cucTeMbl B 9TOT MOMeEHT. Kputnyeckas temneparypa sgpupa T, = 467



K, kputnueckas IIOTHOCTh Pip = 0,265 r/cm°. CUUTATD, YTO U B KHIKOM H B
ra3oo0pa3HOM COCTOSIHUAX 3(up onuckiBaeTcsa Mojaenbio Ban-aep-Baanbca.

Vkazanue: ucnions3oBate npuBeAEHHOE ypaBHeHne BaH-nep-Baanbca.

Ha 3aMKHYTBIN KOHTYp U3 HWIMHIPUYECKUX TPYOOK, B KOTOPOM MOKET LIUPKYJIUPOBATh
dbeppomarauTHas KuakocTh (PMIK), HameT NMOCTOSHHBIA MarHuT. BOim3u maraura
CO3/IaH Tepenaj TeMIepaTyp, Tak YTO C OAHOM €ro CTOPOHBI TEMIIepaTypa HUKE TOUKHU
Kropu (Temnepatypsl (ha30BOro nepexojia Mexay peppoMarHUTHBIM U ITapaMarHuTHBIM
COCTOSIHUSIMH), @ ¢ Apyroi — BbiIe. O0JacTh epexo1a COOTBETCTBYET LIEHTPY
MarHura, rjae Hanpsk€éHHocTh nojist H = 100 O. Cuuras TeueHre JaMuHapHbIM, OLIEHUTh
ycTaHoBuBIIytocs ckopocth DMK, umeronieit Bs3kocts 7 = 10 r/(cm-c). Jlnmuna
koutypa L = 1 M, cedenne Tpy6oku S = 1 cm?. Bocnpuumunsocts PMXK B
(beppoOMarHuTHOM COCTOSTHUM cYUTaTh noctosiHHOM: ¥ = 200 (ex. CI'C).

Hob6enerckas npemus mo ¢pusuke 2018 r. mpucyxkaeHa A. DIIKUHY 3a CO3/IaHUE
«J1a3epHOr0 MUHIIETa» — YCTPOMCTBA, MO3BOJISIONIETO YAEPKUBATh U IEPEMEIIATh
MPO3pavyHble MUKPOCKOMMYECKHE 0OBEKTHI C MOMOIIBIO cBeTa. [lapannenbHblil mydok
CBETa OT Jia3epa MPOXOIUT YEpe3 COOMPAOLYIO JIMH3Y JI U 3aTeM MaJlaeT Ha
MUKPOUYACTHUILY M, KOTOPYIO MOKHO TaKXe YuTaTh cooupatromieit iunu3on. Touka F — ux
obmuii Gokyc (cM. puc.). MHTeHCHBHOCTH cBeTa B yuke | = 1 MkBT/cM2, paauyc myuka
R =1 cm, pokycHoe pacctosaue nun3bl JI paHo F = 10 cm. Jlns coznanus
MOTIEPEYHON K HaNpaBIEHUIO TyyKa CHIIBI f 1, IeiCTBYIONIEH Ha YacTuUIly, JieBas
MI0JIOBMHA JIMH3bI JI iepekpbiBaeTcst nuadparmoil. [Ipenedperas qudpakiuoOHHBIMU
a¢dexkramMu, HallTH BETUYUHY U HarpaByieHue f L, 00yCIIOBICHHON TPETOMICHUEM
cBeTa. 3a Kakoe BpeMs IOJ] ICMCTBUEM TOJIBKO 3TOM CHIIBI YaCTHIIA CMECTHTCS Ha
paccrosiHue nopsizika cBoero pazmepa [~30 mxwm, eciu e€ macca m~10 Hr?
[TormomenremM 1 OTpakKEHUEM CBETA HA TTOBEPXHOCTSX JIMH3 TPEHEOPEYb.

Jns o-pacnana 4€THO-YETHRIX Aep nepuoa nonypacnana Ty /, (B CEKyHAaX) 3aBHCHUT OT

sHepruu o-yactuisl E, (B MaB) u 3apsna nouepHero sipa Z no 3akony I eiirepa—

0,6
Horrona: 1gT; /, = 9,54 % — 51,37. Mcnonb3ys KanelbHYyI0 MOJIEINb sSApa, HalUTH

nepuoz nomypacnana siapa Topust 259Th, ecom st sapa paams 2§5Ra Ty /, = 1600 ser.

J71s1 KyJIOHOBCKOTO U CUMMETPUMHOTO K03 duineHToB B popmyre Baiizekkepa
npuHATH 3HaYeHUs Cyy; = 0,71 MaB u ¢y, = 23,7 MaB.



