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1. lesin u 3axaun

Heaun

[lenpi0o TrOCYZapCTBEHHOTO »JK3aMeHa MO (HU3UKE SBISETCS YCTAaHOBJICHHE YPOBHS MOJTOTOBKU
oOyyJaroIerocs mo AUCUUIUIMHAM 00mIei (PU3UKU U COOTBETCTBUS PE3YJIBTaTOB OCBOEHUS 00yYaromUMCs
o0pa3oBaTenbHON MPOrpaMMbl TpeOOBaHUSM 00pa30BaTEeIHLHOIO CTaHAPTA.

3agaumn
* 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
MOCTaBJICHHOH 3a7a4H

VYK-1 CriocobeH ocyIecTBIsATh OUCK,
KPUTHUYECKUH aHAJIN3 U CUHTE3 UH(OpMaIui,

MIPUMEHSTh CUCTEMHBIN MTOAXOM JJI PELICHUS

VYK-1.3 PaccmarpuBaeTr pas3jnuHble BapUAHTHI PEIICHHUS
[IOCTABIICHHBIX 337124 p p p p

3aaa4u, OLCHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

VK-1.4 IpamMoTHO, JIOTUYHO, AapryMEHTHPOBAHHO
(opMHpyeT COOCTBEHHBIE CYXAECHUS U OLICHKU

VK-6.2 CnocobeH miIaHUPOBaTh CaMOCTOATEIbHYIO

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

BBICTpAuBaTh U PEaIU30BbIBATh TPAEKTOPUIO HoJBeprarb  KPUTHMUECKOMY  aHaJIM3y IPOJEIaHHYIO

caMOpa3BUTHS Ha OCHOBE IPUHIUIOB 00pa3oBaHus |paboTy;  HAaXoOUTb M  TBOPUYECKH  MCIIOIb30BaTh

B TEUEHHE BCEH )KU3HU UMEIOIIMHCA ONBIT B COOTBETCTBUM C  3aJadaMu
caMopa3BUTHS

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

MexaHunka
3akonbl HetoToHa. J[BM>KeHME Tel B MHEPIUMATIBHBIX M HEMHEPIIUAIbHBIX CUCTEMaX OTCYETA.

[Tpunuun otHocuTenbHOCTH [amwiies M NPUHLMII OTHOCUTENbHOCTH OiHIITEHHA. IIpeoOpasoBanus
Jlopenna. luBapraHTHOCTE HHTEPBAJIA.

3aKOHBI COXpaHEHHUS SHEPIMM W HMIYJIbCa B KIACCHYECKOW MEXaHWKe. YNpyrue u Heynpyrue
CTOJIKHOBEHHUS.

VYpaBHEHHE NBHKEHHUS PEISITABUCTCKOW YACTHIIBI MOJ JECHCTBUEM BHEIIHEN CHJIbI. MIMITylbC M 3HEprus
PENATUBUCTCKON YACTUIIBI.

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. [ MPOCKOIBI.

Tedyenue ueanbHON )KUIKOCTH. YPaBHEHUE HENIPEPBIBHOCTH. YpaBHEHUE bepHyIn.

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

VYpaBHEHUE COCTOSHUSI HWIEANBHOTO Tra3a, €ro OOBSICHEHHE Ha OCHOBE MOJICKYIISIPHO-KHHETHYECKOU
TEOpUU. YpaBHEHHE HEHIeaIbHOro ra3a Ban-nep-Baainbca.




KBasucrarnueckue mnpormeccol. IlepBoe Hauano tepmoauHamMuku. KonmudecTBO TeruioTsl U paboTa.
BHyTpeHnHss sHeprus. DHTAIbIINS.

Bropoe Hauano tepmonuHamuku. Lukn Kapuo. DHTpomusi W 3akoH ee BO3pacTaHHs. DHTPOMUS
uaeanbHoro ra3a. CTaTHCTUYECKUIT CMBICT SHTPOIINH.

TepMmoamHaMUyeCcKre MOTEHIIMANBI. YCIOBUS PABHOBECHUS TEPMOJIMHAMUYECKUX CUCTEM.
Pacnipenenennst Makcgeiuia u bonbsiimana.

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

®dazoBble nepexonbl. YpaBHenue Knaneitpona-Knaysuyca. JluarpaMmmbl COCTOSHUIM.

SBnenus mepeHoca: auddy3us, TEIUIONPOBOAHOCTh, BS3KOCTh. KoadduimeHTsl mnepeHoca B rasax.
VYpaBHEHHE CTAllMOHAPHOW TETIONPOBOAHOCTH.

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

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

BbpoyHoBckoe aBmwxkeHHe, 3akoH OiHIITelHa-CMomyxoBckoro. Cps3b nuddy3uu U MOABHKHOCTU
(cooTHOIIEHNE DUHINTEHHA).

BHCKTpI/I‘leCTBO N Mara€Tusm

3akon Kymona. Teopema laycca B nuddepennumansHoit u wHTErpanbpHoi (opmax. Teopema o
LUPKYJISUH 1J1s1 CTAaTHUECKOT0 3eKTpuueckoro nois. [lorennuan. YpaBuenue Ilyaccona.

DJEeKTpOCTaTUYECKOE T0JIe B BellecTBE. BekTop momsipusanuu, sneKTpuyeckas MHAYKUus. ['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
115t BekTopoB B u H.

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

DJIEeKTPOMarHUTHAsE MHIYKIUS B ABWKYIIUXCS U HETOABWKHBIX mpoBogHuKkax. DJIC uHaykuuu. CaMmo-u
B3aUMOMHIYKIIUA. Teopema B3auMHOCTH.

Cucrema ypaBHeHuMid MakcBemsia B MHTerpanbHoil M auddepennuansHoii Gopmax. Tok cmemeHwus.
MarepuanbHble ypaBHEHHSL.

3akoH COXpPAaHCHHA OHCPruM IJjid SJICKTPOMArHUTHOIO  ITOJIA. BCKTOp IloiinTHHrA. I/IMHYJ'IBC
QJICKTPOMArHUuTHOTI'O I10JIA.

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

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

Onexkrtpuueckue  ¢uykryanuu. JpobGoBoit u  TemioBodl mrymbl. [Ipemen  4yBCTBUTENBHOCTHU
AIIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

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

Untepdepenuns BonH. BpemeHHas ©  NOpPOCTpaHCTBEHHas  KOTepeHTHOCThb.  CoOOTHOIIEeHue
HEOTPEIeTICHHOCTEH.

[Tpuamun [oiirenca-®penens. 3oubl Dpenens. udpakmus Dpenens u DpayHrodepa. [paHuiis
MIPUMEHUMOCTH I€OMETPUUYECKON ONTHKHU.

CrekrpanpHbie TPUOOPHI (MpU3Ma, AUQPPAKIMOHHAS penieTka, uHTepdepomerp Dabpu-Ilepo) m ux
OCHOBHBIC XapaKTEPUCTHKH.

JInpaKIMOHHBIN TIpe/ieN pa3pelieH s ONTUYECKUX U CIIEKTPaIbHbBIX puOopoB. Kpurepuii Panes.
[TpoctpancTBeHHOE (ypbe-TipeoOpazoBanue B onTuke. JMppakius Ha CUHYCOMAAJIbHBIX PEIIETKaX.
Teopus A66e popmupoBaHUs N300paKEHUS.

[Mpunnmmne: ronorpaduu. [onorpamma ["abopa. ['onorpamma ¢ HAKJIIOHHBIM OMOPHBIM ITyYkoM. OObEeMHBIC
TOJIOTPaMMBI.



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

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

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

KBanroBas ¢uzuka

KBanToBas npupona cBera. Buemnuii pororddekrt. YpaBuenue DiinmreitHa. Dpdext Komnrona.
CrioHTaHHOE U BBIHY)XJEHHOE U3IydeHue. MIHBepcHas 3acenieHHOCTh ypoBHE. [Ipuniun paboTsl nazepa.
Nznydenne abcomoTHO yepHOro Tena. @opmysna [lnanka, 3akonsl Buna u Credana-bonbsiiMana.

KopnyckynsipHo-BonHoBo# nyanusm. Bomubl ne bpoiina. Onsitel [leBuccona-Jxepmepa u Tomcona mo
IUQPaKIUU YIEKTPOHOB.

BonnoBas ¢ynkuius. Oneparopbl KOOpAUHATEL U uMmynbca. CpeaHue 3HaYeHHs] (GU3NYECKUX BEITMYUH.
CooTHolIeHHEe HEOTIPeIeIEHHOCTH U1 KOOPJMHATHI U UMITyabca. YpaBHenue llpenunrepa.

Ctpoenue BOIOPOIONONOOHOTO aroma. YPOBHH SHEPrHM W KPAaTHOCTb HUX BBIpOXKAEHUA. CHEKTp
U3Ty4YEeHHsI aToMa BOIOpO/a.

Omnbitel Tepna u I'epmaxa. CrnuH 31exTpoHa. OpOUTaNbHBIA U CIWHOBBIH MAarHUTHBIE MOMEHTBI
ANIEKTPOHA.

ToxnecTBeHHOCTh yacTHl. CHMMETpPHs BOJHOBOH (YHKUHMU OTHOCHTEIHHO IEPECTAHOBKU YACTHILI.
bozonsl u pepmuonsl. [punnun [Taynu. DnekrponHas cTpykrypa aromoB. Tabnuia MeHnneneesa.

ToHKkass M CBEPXTOHKasg CTPYKTYphl ONTHYECKHUX CHEKTpoB. llpaBuia oTOopa MpH MOIIOIIEHUU U
UCIyCKaHUU (POTOHOB aTOMaMH.

DddexT 3eemana B c1aObIX MArHUTHBIX TOJIAX.

D¢ ekt 3eeMana B CUIBHBIX MATHUTHBIX MOJISX.

S nepHbIN U 3TEKTPOHHBIA MarHUTHBIN PE30HAHCHI.

Bunb! pacnianos. 3akoH paanoakTUBHOrO pacnaja. Ilepuon nomypacnanga u BpeMst )KU3HH.
TyHHETUpOBaHHE YaCTUIl CKBO3b NMOTEHIMANBHBIN Oapbep. Anba-pacnaz. 3akoH [eiirepa-HaTtTona u ero
OObsSICHEHHE.

Bunpl Gera-pacnanoB. OObsiCHEHHE HENPEPHIBHOCTH SHEPreTHMUYECKOTO CIEKTpa AJIEKTPOHOB pacmaja.
Heiitpuno.

Anepubie peakunn. CocraBHoe s11po. CeueHne Hepe30HAaHCHBIX peakuuii. 3akoH bere.

Pe3onaHcHBbIe siiepHbIe peakiuu, Gopmyina bpelita-Burnepa. Ynpyruii u Heynpyrue KaHajbl peakiuu.
Jlenenue spep moj AelicTBueM HEHUTpoHOB. [IpuHuMI paboThl sSAEpHOTO peakTopa Ha TEMJIOBBIX
HEUTpPOHAX.

CooTHoILIEHHE HEOIPENEIeHHOCTeM s SHEepruu U BpeMeHu. OLeHKa BPEMEHU KU3HHM BUPTYaJIbHBIX
YacTHll, paJNyCOB CHJIBHOTO U CJ1a00T0 B3aMOICHCTBHIA.

@dyHaaMeHTalbHbIE B3aUMOACHCTBUS U (yHIAaMEHTaJIbHbIE YaCTHUIIbI (JIENTOHBI, KBAPKU M MEPEHOCUUKH
B3anMoieicTBHi). KBapKkoBas cTpyKTypa aJipOHOB.

4. TlopsiioK coa4u rocyIapcTBEHHOI0 K3aMeHa

K rocynapctBeHHOMY 3K3aMeHy MO (HU3UKE, AOMyCKaeTcss 00ydyaromuiics, OCBOUBIIUI AUCUUIUIMHBI IO
610Ky «O0mas ¢pu3nKa» U He UMEIOIUI aKaJeMUUECKHX 3aJ0/DKEHHOCTEH 110 3TUM JAUCHUIUINHAM.

Ilepen rocymapcTBEHHBIM S5K3aMEHOM TPOBOASTCS KOHCYIbTalMM OOydaroUIMXcsi 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 MUCHMEHHOM paOOTHI BHICTABIISETCS OLIEHKA 3@ MMCbMEHHYIO 4acTh 1o 10-6amnpHoil mkane. K
YCTHOH 4acCTH 9K3aMEHa CTY[EHT FOTOBUT BOIIPOC IO BBIOOPY.

VYcTHas 4acTh K3aMEHa BKIIIOYAET B ce0s aHaJIM3 MUCbMEHHOW padoThl, OTBET CTYAEHTA Ha BONPOC IO
BbIOOpPY M Ha BOIPOCHI 3K3aMEHALIMOHHOIO OMiieTa. DK3aMEHAIMOHHbIE OUJIEThl YCTHOM YacTH coiepiKar
OIH U3 BOIIPOCOB AMCLUIUIMH M0 010Ky «O01mas ¢pu3nka» B COOTBETCTBUU C IPUBEACHHBIM IIEPEUYHEM U
3amady. Ha moaroroBky orBeTa yCTHOIO 3K3aMe€Ha CTYyAEHTY OTBOAMTCA 1 4dac, Ha oTBeT — OKOJo 30
MUHYT.



ITpu moaroToBKe K OTBETY U BO BpeMs OTBETA 0OyUaIOUINICS MOXKET M0JIb30BaThCS JOCKON B ayIUTOPHH,
IIOJIOTOBJIEHHBIMU MaTepuaiamMu (IIpe3eHTalus, AeMOHCTPALMOHHBIM SKCIIEPUMEHT U T.A.) K BOIIPOCY IO
BBIOODY.

ITocne 3aBepuieHust yctHoro orBeTa wieHbl ['DK Moryr 3ajgare AONOJHUTENbHBIE M YTOUHSIOLIUE
BOIIPOCHI.

B mponecce moarotoBkH K OTBETY 5K3aMEHYEMOMY pa3pelIacTcsl MOJb30BaThCs JAHHOW IPOrpaMMOM
I'MA u nutepatypol, yka3aHHOM B nepedHe 1.6.

5. Onucanue MaTepuaJbHO-TeXHMYeCKOI 0a3bl, HEOOXOAUMOIi 1151 POBEIeHUs TOCYIAPCTBEHHOI0
IK3aMeHa

* ayAUTOpHS AJS MPOBENCHHS KOHCYJIbTALUN M aTTECTAllMOHHOTO HCIBITaHUS, OCHAIICHHAs pabounMu
MecTaMH JUIsl 00y4JaroUIuXCsl U TOCYIapCTBEHHOM SK3aMEHAIMOHHON KOMUCCHU;

* JI0CKa, CTeHbI JJISl KPETJICHHSI I1JIaKaToB;

* MYJIBTHMEIUITHOE 000pyI0BaHNE AJIsl PE3eHTalUi.

6. IlepedeHb pexkoOMeHayeMOii JUTEPATYPbI

OcHoBHas nuTeparypa

[lepeyeHb peKOMEHIyeMOil TUTepaTyphbl

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

2. Kunrcen A.C., JlokmuH I'.P., OnbxoB O.A. OcHoBbl pusuku. Kypc obmeint ¢pusuku. T. 1. Mexanuka,
AIIEKTPUUYECTBO U MarHeTH3M, KoJieOaHus ¥ BOJIHBI, BOJIIHOBas onTuka. — M.: @usmarmiut, 2001

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

4. CuByxun JI.B. O6mmwmit kypc ¢usuku. T. II. Tepmonmunamuka u MomekyaspHas (usuka. — M.:
duzmariut, 2006.

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

6. Kupnuenko H.A. Tepmoannamuka, craTucThdeckas MojiekyssipHas ¢usuka. — M.: OuzMarkHura,
2012.

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

8. Kunrcen A.C., Jlokmun I.P., OnpxoB O.A. OcHoBbl pusuku. Kypc o6meli ¢usuku. T. 1. Mexanuka,
AIIEKTPUUYECTBO U MarHeTH3M, KoJieOaHus ¥ BOJIHBI, BOIIHOBAas onTuka. — M.: @usmarmiut, 2001

9. Kupuuenko H.A. DnekrpudectBo 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 mikona, 1986.

12. Iunentok FO.M. KBanToBast MuKpO- 1 Makpoduszuka. — M.: ®uzmarkuwura, 20006.

13. benonyukun B.E., 3aukun [I.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.: @uzmariut, 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 OOydaroIUMCS PEKOMEHIYeTCs
pPEIINTh HECKOJBKO 3K3aMEHALIMOHHBIX KOHTPOJIBHBIX paboT TIOCYIapCTBEHHOIO 3K3aMeHa 3a
IIPEIIECTBYOINE TObl. DTH BapUAHThI pa3MeIleHbl Ha caiite kadenpsl oomen ¢puznku MOTU.

IIpu 3TOM CTYyaEHTY PEKOMEHAYETCS BBIABUTH THIIBI 33[a4, B KOTOPBIX Y HEr0 BO3HUKAIOT TPYJHOCTU U
o0paTuTh 0c000€ BHUMAHUE HA AT TUIIBI 3ajia4 IIPH MOJrOTOBKE K 3K3aMeHy. Eciu BO3ZHUKaIOT BOIIPOCHI,
KOTOpBIE€ CTYJIEHT HE MOXET CaMOCTOSTEJIBHO PEIINTh C IOMOIIbI0 PEKOMEHAYEMOM JIUTEpaTypsl, 3TU
BOIPOCHl PEKOMEHAYETCs 3aJaTh Ha KOHCYJIbTAallUM, IPOBOJMMON IpenojaBareneM Kadeapsl 10
COOTBETCTBYIOLIEH AUCUUILIMHE.



IIpy mnoxaroroBke K YCTHOM dYacTH TOCYIapCTBEHHOIO »SK3aMe€Ha O0OydarolMMcs pEeKOMEHIyeTcs
BCIIOMHUTh TEMbI AUCLUIUIMH 001Iel (U3NKH, BXOAALINE B IPOrpaMMy YCTHOM YacTH roCyJapCTBEHHOIO
9K3aMEHa, UCHOJb3Ys NP HEOOXOAMMOCTH KOHCHEKTHI JIEKLUH U pekoMeHayemyto suteparypy. Ilocie
MIOBTOPEHUS] KaXKIAOM TeMbl OOydYaromeMycsi PEKOMEHIYETCS CAaMOCTOSATENIbHO Hamlucarb (OpMYyIIbl,
coziep Kallecss B MPOrpaMMe YCTHOM 4YacTH TOCYJapCTBEHHOI'O 5K3aMEHA, W MX KpaTKUi BbIBOX Oe€3
HCIIOJIB30BAaHUS JINTEPATypbl U BCIIOMOTATENIbHBIX CPeACTB. EciM 3T0 HE ynaercs, TO peKOMEHIyeTcs
MIOBTOPUTH JaHHYIO IIPOLEAYPY.

8. MeTtoauka u KPUTEPHHU OLHCHKH IoCyIapCTBEHHOI'0 IK3aMEHa

Pesynbrarel cjadM rocyJapCTBEHHOTO HK3aMEHa ONPEAEISIOTCS OLEHKAMH «OTIMYHO», «XOPOLIO»,
«yAOBJIETBOPUTEIIBHO», «HEYNOBIETBOPUTEIILHOY». OLEHKH «OTINYHOY», «XOPOIIO», «yAOBIETBOPUTEIBHOY
O3HAualoT YCIEIIHYIO a4y roCy1apCTBEHHOTO IK3aMeHa.

Kpurepuu o1ieHOK 3a MMCbMEHHYIO YaCTh FOCYIapCTBEHHOIO 3K3aMeHa!

3a KaXOylo 3aJauyy YCTaHOBJIEHO OIIPEJEIIEHHOE KOJMYECTBO OalioB, YKAa3aHHOE B 3K3aMEHAaLMOHHOM
3agaHuM. [l moiaydyeHMsl 3a NHCbMEHHYIO 4YacTh OLEHKM «OTIMYHO» CTYAEHTY, Kak IpaBuio,
HeoOxoauMo HaOpath He MeHee 70—80% mosHOM CyMMBI OaljIoB, IS MOJYUYEHHS OLIEHKH «XOPOLIO» —
He meHee 40-50%, 11 noay4eHus OLIEHKH «YOBJIETBOPUTENBbHO» — He MeHee 20—25%.

Kputepun o1ieHOK 3a yCTHYIO 4acTh TOCYJapCTBEHHOIO 3K3aMEHa:

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

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

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

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

X0po1o (6) — ecTb HEJJOUYETHI B OTBETE Ha OJUH U3 BOIIPOCOB OMJIeTa U HET BEPHOI'O OTBETA HA OJUH U3
JIONOJTHUTEIbHBIX BOIIPOCOB;

xopo1o (5) — ecTh HEJOYEThl B OTBETaX Ha 00a Bompoca Omiera U HET BEPHOIO OTBETa Ha OAMH U3
JIONIOJTHUTEIbHBIX 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 OJMH U3 BOIIPOCOB OMJIETa, HO €CTh OTBETHI HA JIONOJHUTEIbHbIE
BOIPOCHI (BO3MOXKHO C HEIOUETAMH);

HEYJIOBJIETBOPUTEIBHO (2) — HET OTBETA Ha OJIMH U3 BOIIPOCOB OMJIETA U HA IOTOJIHUTENIbHBIE BOIPOCHI;
HEY/IOBJIETBOPUTENBHO (1) — HET OTBETa HU HA OJJUH U3 BOMPOCOB OMIIETA.

Htorosass oreHka 3a FOCYI[apCTBeHHHﬁ 9K3aMCH IIO (1)I/I3I/IK6 OIpCACIIACTCA FOCYHapCTBeHHOﬁ
9K3aMEHAIIMOHHOM KOMHUCCHEH ¢ YUE€TOM OLICHKH OGy‘lﬂIOH.IGFOCH 3a YCTHYIO 4YaCTb IOCYAapCTBCHHOTO
OK3aM€Ha U OICHKHU 3a IMCbMCHHYIO 9aCThb IrOCYJAApCTBCHHOI'O 5K3aMCHA.

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

Jliist 0Oy4aromumxcsi U3 4rciia MHBAIUIOB TOCYIapCTBEHHAs UTOTOBAsl aTTECTALUs MMPOBOAUTCS C YUETOM
OCOOEHHOCTEM MX MCHUXO()HU3UYECKOTO Pa3BUTHS, UX HHIAUBHAYAIbHBIX BO3MOXXHOCTEH W COCTOSHHUS
3I0pOBbSA (Hajiee — MHIMBUIyaJIbHBIE OCOOCHHOCTH).

10.1. Ilpu nposenenuun 'MA obecnieunBaercst coOOAEHNE CEAYIONIMX O0INX TPEOOBaHUIA:

— MIPOBEJIEHUE TOCYJapCTBEHHOM NTOTOBOW aTTECTAlMU JUIsl MHBAIUIOB B OJHOW ayAUTOPUHU COBMECTHO C
00y4JaroIMMHUCs, HE HMEIOIUMH OTPaHUYEHHBIX BO3MOXKHOCTEH 300pOBbsS, €CIM 3TO HE CO3/aeT
TPYAHOCTEH 1)1 00ydJaroImuxcst mpu npoxoxaeHuu [ 1A



— NPUCYTCTBUE B AyJUTOPUU ACCHUCTEHTA (ACCHUCTEHTOB), OKAa3bIBAIOILEr0 OOYyYaIOIIMMCS HHBAJIUAAM
HEOOXOAMMYI0 TEXHMUYECKYIO MOMOUIb C YYETOM HX HMHIUBHAYaJIbHBIX 0COOEHHOCTEN (3aHATh pabouee
MECTO, IIEpeIBUraThcs, IPOYUTaTh U 0POPMUTH 3a1aHue, oomarses ¢ uieHamu ['OK);

— I0Jb30BaHHE HEOOXOAMMBIMH OOYyYaroIIMMCS HHBAJIMJIAM TEXHUYECKUMHM CpEACTBaMHU IIpU
npoxoxaeHuu I'A ¢ yueTom X MHIAMBUIYaIbHBIX OCOOEHHOCTEH;

— obecrnieyeHre BO3MOYKHOCTU OECHpEensTCTBEHHOIO JOCTyla OOy4arolUXCs MHBAJIWIOB B ayAUTOPHH,
TyaJIETHbIE U JAPYyTUe MOMEIEHUs, a TAKXKe UX NPeObIBaHNS B yKa3aHHBIX TOMELICHUSIX.

10.2. Tlo nMCbMEHHOMY 3asiBIIEHUIO OOY4YaroOLIErocsi HMHBAJIMAA MPOJODKUTENBHOCTh BBICTYIUICHHUS
o0y4JaroIerocs Mpu 3aliuTe BbIITYCKHONW KBaTM(UKALMOHHONW paboThl — HE Oosee yeM Ha 15 MUHYT.

10.3. OOyuaromuiics WHBaJIM] HE TMO3[HEE, YeM 3a 3 Mmecsna a0 Hayana npoBeneHus [MIA momaer
MMMCbMEHHOE 3asBJIEHUE O HEOOXOIUMOCTH CO3[aHUs JJIs HErO CIEHAJIbHBIX YCIOBUN MIPH MPOBEICHUN
rOCyJapCTBEHHBIX AaTTECTAMOHHBIX HMCHIBITAHUNA C yKa3aHHEM OCOOEHHOCTEH ero Mncuxo(u3nuecKoro
Pa3BUTHsI, WHIWBUIYAJIbHBIX BO3MOXKHOCTEH U COCTOSHHUS 370poBbsi. K 3asBlIeHHIO TNpUIIararoTcs
JIOKYMEHTBI, TOATBEPKAAIOIINE Haduuhe y OOydaromierocss WHANBUAYAIbHBIX OCOOCHHOCTEH (IpH
OTCYTCTBUU YKa3aHHBIX JOKYMEHTOB B IUPEKIIMU UHCTUTYTA).

B 3asBrnenun oOyuaroniuiics ykasblBaeT Ha HEOOXOIUMOCTH (OTCYTCTBHE HEOOXOIMMOCTH) MPUCYTCTBUS
acCHCTEeHTa Ha TOCYIapCTBEHHOM aTTECTAllUOHHOM HCIBITAHUM, HEOOXOIUMOCTh (OTCYTCTBHE
HEOOXOAMMOCTH)  YBEIHUYEHHUS MPOAODKUTENIFHOCTH  BBICTYIUICHHSI TpPHU  3allUTe  BBITYCKHOU
KBaJU(UKAMOHHON pabOThI 10 OTHOIIEHUIO K YCTAHOBJICHHOU MPOAOIKUTENEHOCTH.
10. Ilpumepbl KOHTPOJIBLHBIX 3alaHNI, OUJIeTOB
[Tpumepsl 3aaHNii TPUBEICHBI B PUIIOKEHUH



HoGenesckas npemust no ¢pusuke 3a 2019 r. nmpucyxaeHa 3a OTKPbITHE HECBETSIIUXCS
CIyTHUKOB (3K30IUTAHET) Y 3BE3/1. DK30TUIaHEThI MOTYT OBITh OOHAPYKEHBI C TTOMOIIIBIO
JIOIJIEPOBCKOI0 CMELIEHHUS CIIEKTpa U3JIy4eHUsI 3B€3/1bl 3a CUET JBMXKEHUS BOKPYT
obmero neaTpa Macc. OIEHUTh, MOTYT JIM SK30IUIaHETHBIE (PU3UKH OOHAPYKUTH
Hanmuue y ConHua criytHuka (maaHersl FOnuTep), eciiu OHU MCIIOIB3YIOT CIIEKTPOMETP 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
Ha0JII0/IeHuE BEAETCS B IUIOCKOCTH JIBMKeHUs cucteMbl ConHue—tOmnuTep.

Cocyn nocTostHHOro 00beMa pa3ie€H MOABMKHOMN TEINIOM30JUPYIOLIEH TEPEropoaKoi
Ha J[B€ YaCTH, B KQKJOW U3 KOTOPBIX COAEPKUTCS 110 OJHOMY MOJIIO UJI€aIbHOTO
OJTHOATOMHOTO ra3a. B HauanbHbBII MOMEHT TeMIepaTyphl raza B 00bEMax yacTeil paBHBI
Town aTo, rae @ = 7, a neperopojika HaXOAUTCA B MEXaHUYECKOM paBHOBecuu. Haitu
MaKCUMAaJIbHYIO Pa0OTy, KOTOPYIO MOXHO IOJIY4UTh OT TOI'O MJIM UHOTO BHEIIHEr 0
YCTPOMCTBA, UCIIOJIB3YIOLIETO IaHHBIN COCY]l KaK €IMHCTBEHHBIM UCTOYHUK DHEPIHUH.

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 pesynbprare 0060109Ka HAUMHAET CKUMATHCS CUMMETPUYHO K OCH cucTeMbl. Haltu
U3MEHEHHE KHHETUYECKOM 3HEpPru 000JI0UKH Ha €UHMILY €€ IJIMHBI K MOMEHTY, KoTa
oHa coxMércs 10 Ry = 1072R,. TonuuHy 060JI0UKM § CUMTATh MaJIOH HA IPOTSKEHUN
Bcero nporecca: § < Rj.

B npaktuyeckux 3asaqax peHTT€HOBCKOM ONTUKM OBLIO MPEATI0AKEHO HCII0Ib30BaTh
coOuparoIue JUH3bI B BUIE C(PEpUUECKUX MOJIOCTENH BHYTPH METAITMYECKUX OJIOKOB.
OueHHTh B MPUOIMKCHUU TApaKCUATbHOW ONTHKA MUHUMAJbHBIN pa3Mep mstHa d, B
KOTOPBII MOXKHO C(HOKYCHPOBATh IUIOCKOMAPAIUICTBHBIN ITy90K PEHTTEHOBCKOTO
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
HaIIPaBJICHUIO BBIJIETA JJIEKTPOHA. HaliT SHEPrUI0 BBUIETEBIIEIO AaHTUHEUTPHUHO B
€IMHUIaX YHEPTUH MOKO0s eKTpoHa. CuuTaTh aHTUHEHTPUHO Oe3MaccoBoOil yacTuuei.
CoBpeMeHHBIE JKEJIe3HOI0POKHBIE ITYTH YKJIaIbIBAlOT O€3 CTHIKOB, COEINHSAS KOHIIBI
PeNbCcOB CBapHBIMU IIBaMH. PebChl MPOYHO MPUKPEIJIEHBI K IIMajaM, BKOITAaHHBIM B
rpasuil. [Tpu Temneparype t; = +30°C HanpspKeHUE B peabcax OTCYTCTBYET, a IPU
MOHM)KEHUU TEMIIEpaTyphl PEJIbChl OKA3bIBAIOTCS B HATSIHYTOM cocTossHUM. Kaxaast
1Inaia cnocoOHa BbIAEP)KaTh 0€3 CMEIeHHs TOPU30HTalIbHOE yeuine 10 F,,, = 5 kH, a
1pu OOJIBIIEM YCHIIUU «I10I3ET», TaK YTO COMIPOTUBIIEHUE IPYHTA 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 K. IToronnas macca penbca m = 65 Kr/M, pacCTOSHHE MEX Ty mmanamu d = 50
CM.

B onbITe o 1eMOHCTpaMKM OKOJIOKPUTHUECKUX COCTOSIHUM HarpeBaeTcs 3anasHHas
amIyJa, 3aroJHeHHas! )KUIKUM 3UPOM U ero napaMmu. B HayaibHOM coCTOSIHUM
KMJIKOCTD 3aHUMaeT 30% 06bEMa aMITylIbl, a eé ToTHOCTh Py (To) = 0,4 r/em®. TIpn
HarpeBaHUU TpaHUIla pa3jelia «KUIKOCTb—IIapy OIMYCTHJIaCh U McUe3lia, TaK YTo B
npoOUpKe OCTaJCs TONBKO map. [Ipu 3TOM MIOTHOCTH KUAKOCTH MPHOIU3HIACH 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, kputrueckas mioTHoOCTh P, = 0,265 r/cm®. CUnTATh, YTO U B KUIKOM U B
ra3o00pa3HOM COCTOSIHUSAX (P ONMUCHIBAaETCS MoJienbio Ban-nep-Baanbca.

Vkazanue: ucnonn3oBaTh npuBeAEHHOE ypaBHeHHEe Ban-nep-Baanbca.

Ha 3aMKHYTBIN KOHTYp U3 HWIMHIPUYECKUX TPYOOK, B KOTOPOM MOKET LIUPKYJIUPOBATh
dbeppomarauTHas xxuakocth (PMIXK), HazeT MOCTOSHHBIM MarHut. BOmm3u Maraura
CO3/IaH Iepernaj TeMrepaTyp, Tak YTO C OJJHOM ero CTOPOHBI TeMIepaTypa HHKE TOUKU
Kropu (Temneparypsl (ha30Boro nepexoaa Mexy heppoOMarHUTHBIM U TapaMarHUTHBIM
COCTOSIHUSIMU), a C Ipyroil — BbIe. O01acTh nepexoja 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
«J1a3epHOT0 MUHIETa» — YCTPOUCTBA, TIO3BOJISAIONIETO YIEPKUBATh U NIEpEeMeIaTh
IIPO3pavyHblE MUKPOCKOIIMYECKHE OOBEKTHI C MOMOILBIO cBeTa. [lapamienbHblil mydok
CBETa OT Jia3epa MPOXOIUT Yepe3 COOMPAIOIyI0 TUH3Y JI U 3aTeM MajlaeT Ha
MUKpOUYACTHUILy M, KOTOPYIO MOXKHO TaKXe yuTaTh coouparomeit nnu3oi. 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
MOJIOBUHA JTMH3HI JI iepekpbiBaeTcs nuadparmoil. [Ipenedperas qudpakiimoOHHBIMU
a¢dexkramMu, HallTH BETUYUHY U HarpaByieHue f L, 00yCIIOBICHHON TPETOMICHUEM
cBeTa. 3a Kakoe BpeMs MO JeHCTBUEM TOJIBKO 3TOM CHUIIBI YAaCTUIIA CMECTUTCS Ha
paccrosiHue nopsizika cBoero pazmepa [~30 mxwm, eciu e€ macca m~10 Hr?
[TornomieHrem U OTpaKeHUEM CBETa Ha MOBEPXHOCTSIX JIMH3 MpeHeOpeyb.

Jnst o-pacniana 9€THO-YETHBIX AA€p nepuoa noiypacnana Ty, (B CEKyHIax) 3aBUCHUT 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

TepuoJ1 monypacnaza sapa topus 235Th, ecnu ans sapa pamus 35Ra Ty /2 = 1600 rner.

J171st KyJIOHOBCKOTO ¥ CUMMETpHitHOTo ko3 duiinenToB B popmyne Baiiizekkepa
npuHATH 3HaYeHUs Cyy; = 0,71 MaB u ¢y, = 23,7 MaB.



