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1. lesin u 3axaun

Heaun
[lenpr0 TOCYIAapCTBEHHOTO JK3aMEHa I0 (U3UKE SBISETCS YCTAaHOBJIECHHWE YPOBHS MOATOTOBKH
00yyJaromerocs mo IUCHUILINHAM 001el (PU3UKH U COOTBETCTBUS PE3YJIETATOB OCBOCHHS 00YUYaOIUMCS
o0Opa3oBaresbHOI MporpaMMbl TPEOOBAHHUSIM 00Pa30BaTEIHLHOTO CTAHIAPTA.

3agaun

* OILICHKA CTEIICHU OCBOCHHSI O0yUYarOIIMMKCS OCHOBHBIX TTOJIOKECHUH CIIEYIOIUX TUCIUIUINH: «O0mast
¢usnka. Mexanukay, «O6mas ¢usznka. TepMomuHaMuKa ¥ MOJEKy/spHas ¢usznukay, «Oo0mas (usuka.
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

VYK-6.2 CnocobeH TmIaHUPOBaTb CaMOCTOSTEIbHYIO

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

BBICTpAuBaTh U PEaIU30BbIBATh TPAEKTOPUIO HoJBeprarb  KPUTHMUECKOMY  aHaJIM3y IPOJEIaHHYIO

caMOpa3BUTHS Ha OCHOBE IPUHIUIIOB 00pa3oBaHus |paboOTy;  HaxoOuUThb W TBOPYECKH  HCIOJIb30BaTh

B TEUEHHE BCEH )KU3HU UMEIOIIMKCA ONBIT B  COOTBETCTBUM C  3aJauaMu
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 DSHEPIMM W HUMIYIbCa B KIACCHYECKOM MEXaHHKe. YIpPYrue M HEYNpyrue
CTOJIKHOBEHHUS.

VYpaBHEHHE JBHKECHHS PEISTUBUCTCKOM YacCTULBI MO JCHCTBUEM BHEWIHEW Cuibl. MMIyinbc u sHeprus
PENATUBUCTCKON YACTUIIBI.

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

3aKOH COXpaHEHUS MOMEHTa MMIIyJbca. YpaBHEHHE MOMEHTOB. BpallleHue TBeproro Ttena BOKPYT
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 Hauamo TepmoanHaMuku. KonmdecTBo TemoTsl M padoTa.
BHyTpeHnHss sHeprus. DHTAIbIINS.

Bropoe Hauano tepmoauHamuku. [lukn KapnHo. DHTpomuss M 3akOH €€ BO3pacTaHUs. ODHTPOMHUS
uaeanbHoro ra3a. CTaTHCTUYECKUIT CMBICT SHTPOIINH.

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

TemnoeMkocTh. 3aKkoH PAaBHOMCEPHOI'O pacCHpCACICHHUA SHEPTHUU I10 CTCIICHAM CBO60)IBI. 3aBUCUMOCTD
TCIIJIOEMKOCTH I'a30B OT TCMIICPATYPHhI.

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

SBnenus mepeHoca: audQy3us, TEIUIONPOBOAHOCTh, BiI3KOCThb. Koad¢uiueHTH mnepeHoca B raszax.
VYpaBHEHHE CTAllMOHAPHOW TETIONPOBOAHOCTH.

[ToBepxnoctHoe HarshkeHue. @Dopmyna Jlammaca. CBoOomHasi SHeprusi M BHYTPEHHSSL DJHEprus
MOBEPXHOCTH.

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

bpoyHoBckoe aBmkeHHe, 3akoH OuHmITelHa-CMoiayxoBckoro. Cs3p auddy3un U NOABMKHOCTH
(cooTHOIIEHNE DUHINTEHHA).

BHCKTpI/I‘leCTBO N Mara€Tusm

3akon Kymona. Teopema I'aycca B muddepenumansHoii u uHTerpampHo (opmax. Teopema o
LUPKYJISUH 1J1s1 CTAaTHUECKOT0 3eKTpuueckoro nois. [lorennuan. YpaBuenue Ilyaccona.

DJEeKTpOCTaTUYECKOE T10JIe B BeUlecTBe. Bekrop mosmspusauuu, 3neKTpuueckas MHAYKUMs. ['paHuuHbIe
ycaoBust Jist BektopoB E u D.

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

MarunutHoe nose B BeuiectBe. OCHOBHbBIE YPaBHEHHSI MAarHUTOCTATUKK B BEIECTBE. | paHUUYHBIE YCIOBUS
115t BekTopoB B u H.

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

BHCKTpOMaFHI/ITHaﬂ HHAYKIWA B ABHXXYIIHUXCA U HCIIOABWIKHBIX IIPOBOJHUKAX. SI[C HHAYKIUH. Camo-u
B3aNMMOWHAYKI M. TeopeMa B3aMMHOCTH.

Cucrema ypaBHeHMHI MakcBemsia B HHTErpaibHON U auddepenHnuanbHoil ¢popmax. Tok cmerieHus.
MarepuanbHble ypaBHEHHSL.

3akoH COXpPAaHCHHUA OHCPruv Jis1 SJICKTPOMArHUTHOI'O  ITOJIA. BGKTOp IloiinTHHrA. I/IMHYJ'IBC
QJICKTPOMArHUuTHOTI'O I10JIA.

KBaSI/ICTaHI/IOHapHBIe TOKH. CBO60,I[HBI€ N BBIHYXICHHBIC KojebaHus B QJICKTPUUCCKUX HCIIAX. SIBnenue
PE30HaHCA. ,Z[O6pOTHOCTI> KoJIe0aTEILHOTO KOHTYpa, €€ BHCpFeTI/I‘IeCKI/Iﬁ CMBICJI.

CriekTpallbHOE pa3JOKEHUE HIIEKTPUYECKUX CcHrHanoB. CHekTpbl KojeOaHuil, MOAYIHMPOBAHHBIX I10
amruuTyze u dase.

Onexkrpuueckue  ¢uykryanuu. JlpoGoBoii u  TemnoBod myMmbl. llpemen  4yBCTBHTEIBHOCTH
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

Untepdepenuus BonH. BpemenHas u  mpocTpaHCTBEHHass  KorepeHTHOcTh.  CoOOTHOIIEHHe
HEOTPEIeTICHHOCTEH.

[Mpunnun [oiirenca-®penens. 3onbpl Dpenens. Hudpaxknus Dpenens u DPpaynrodepa. ['paHuirs
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. JMppakiuus Ha CUHYCOWAATBHBIX PEIICTKAX.
Teopus A66e popmupoBaHUs N300paKEHUS.

[Mpunnmmner ronorpaduu. [onorpamma ["abopa. ['onorpamma ¢ HAKJIIOHHBIM OMTOPHBIM ITy4koM. OObEMHBIE
TOJIOTPaMMBI.



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

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

Hudpaxius pertreHoBckux nydeid. @opmyna bparra-Byneda. [TokazaTens npenomieHns BemecTBa 1is
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# ayanusm. Bomuel ne bpoiinsa. Onwitel JleBuccona-Jxxepmepa u Tomcona mo
IUQPaKIUU YIEKTPOHOB.

BonnoBas ¢ynkmus. Oneparopbl KoOpauHaThl U UMITyjidbca. CpenHue 3HaueHUs PU3NYECKUX BEIUYMH.
CooTHolIeHHEe HEOTIPeIeIEHHOCTH U1 KOOPJMHATHI U UMITyabca. YpaBHenue llpenunrepa.

Ctpoenue BOIOPOIONONOOHOTO aToMa. YPOBHH SHEPrUM M KPATHOCTh HX BbIpOXIeHHS. Crektp
U3Ty4YEeHHsI aToMa BOIOpO/a.

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

ToxnecTBeHHOCTh yacTHl. CHMMETpPHUs BOJHOBOH (YHKLIHMH OTHOCHTEIHHO IE€PECTAHOBKU YACTHII.
bozonsl u pepmuonsl. [punnun [Taynu. DnekrponHas cTpykrypa aromoB. Tabnuia MeHnneneesa.

ToHKast M CBEpPXTOHKAs CTPYKTYyphl ONTHYECKHX CHEeKTpoB. [IpaBunma orbopa mpu MOMIOLIEHHH H
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 YaCTHIl CKBO3b NMMOTEHLMANBHBIN Oapbep. Anbda-pacnaz. 3akon [eiirepa-Harrona u ero
OObsSICHEHHE.

Bunpl 6era-pacnanoB. OObsiCHEHHE HENPEPHIBHOCTU SHEPreTHUYECKOTO CIIEKTpa AJIEKTPOHOB pacraja.
Heiitpuno.

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

Pe3onaHcHBbIe siiepHbIe peakiuu, Gopmyina bpelita-Burnepa. Ynpyruii u Heynpyrue KaHajbl peakiuu.
Jlenenue siaep mon JeiicTBUeM HEWTpoHOB. [IpuHIMI paboOThl SIIEPHOTO pPEaKTopa Ha TEIIOBBIX
HEUTpPOHAX.

CooTHOILIEHNE HEOIPENEIEHHOCTEN Mg dHepruu U BpeMeHH. OIlleHKa BPEMEHHU XU3HU BUPTYaAJIbHBIX
YacTHll, paJNyCOB CHJIBHOTO U CJ1a00T0 B3aMOICHCTBHIA.

@dyHaaMeHTalIbHbIE B3aUMOJCHCTBUA U (DyHIaMEHTaJIbHbIE YacTUIbl (JIEITOHBI, KBAPKU U MEPEHOCUUKU
B3anMoieicTBHi). KBapKkoBas cTpyKTypa aJipOHOB.

4. TlopsiioK coa4u rocyIapcTBEHHOI0 K3aMeHa

K rocynmapctBeHHOMY 5K3aMeHy IO (hU3HKe, JOMyCKaeTcs OOy4aroluiicsl, OCBOMBIIMNA TUCIUILIUHBI 110
610Ky «O0mas ¢pu3nKa» U He UMEIOIUI aKaJeMUUECKHX 3aJ0/DKEHHOCTEH 110 3TUM JAUCHUIUINHAM.

[lepen rocymapcTBEHHBIM 5K3aMEHOM MPOBOIATCS KOHCYJIbTallMM OOydYaroUIMXcsi MO BOIpPOCaM
IIPOrpaMMBbl TOCYAAPCTBEHHOTO 3K3aMEHa.

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

[TucemeHHas 4acTh comepkKUT OT 5 10 9 3ajmay, Ha pelieHue KOTopbix oTBoauTcs 4 yaca. Ilo uroram
MIPOBEPKH MUCHMEHHOUM paOOTHI BHICTABIISIETCS OLIEHKA 32 MMCbMEHHYIO 4acTh 1o 10-6amnibHol mkane. K
YCTHOH 4acCTH 9K3aMEHa CTY[EHT FOTOBUT BOIIPOC IO BBIOOPY.

VYcTHas yacTh K3aMEHa BKIIOYAeT B ceOs aHaIM3 MHCbMEHHOM paboThl, OTBET CTYJEHTa Ha BOIPOC 110
BbIOOpPY M Ha BOIIPOCHI AK3aMEHAIIMOHHOIO Omiiera. DK3aMEHAllMOHHbIE OMJIEThI YCTHOW YacTH COAEpIKaT
OZIH U3 BOIIPOCOB JUCLHUIUIMH 110 010Ky «O01mas (pus3nka» B COOTBETCTBUM C IPUBEIECHHBIM NIEPEUHEM U
3agauy. Ha moaroroBky oTrBeTa yCTHOIO 3K3aMe€Ha CTYAEHTY OoTBoauTCs 1 uyac, Ha orBeT — okoso 30
MUHYT.



[Tpu moAroToBKE K OTBETY M BO BpeMs OTBETa 00YJaIOLIHICS MOXKET MOJIb30BAThCS JOCKOW B ayTUTOPUH,
MOATOTOBJIIEHHBIMH MaTepHaiaMu (MIpe3eHTalus, JeMOHCTPAMOHHBIN SKCIEPUMEHT | T.J.) K BOIIPOCY O
BBIOODY.

ITocne 3aBepuieHuss yctHoro orBeta wieHbl ['DOK Moryr 3ajgarh JONOJHUTENbHBIE U YTOUHSIONIME
BOIPOCHI.

B mponecce moaroroBkM K OTBETY 3K3aMEHYEMOMY DPa3pellaeTcs IMOJIb30BaTbCs JAHHOW MPOrpaMMOi
I'MA u nutepatypol, yka3aHHOM B nepedHe 1.6.

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

* ayAUTOpHs AJIS MPOBEIEHUS KOHCYIbTAllUi U aTTECTAIlMOHHOTO UCHBITaHMs, OCHAIlEeHHas: 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., Jlokmun I.P., OnapxoB O.A. OcHoBbl pusuku. Kype obmieit pusuku. T. 1. MexaHuka,
AIIEKTPUUYECTBO U MarHeTH3M, KoJieOaHus ¥ BOJIHBI, BOJIIHOBas onTuka. — M.: @usmarmiut, 2001

3. Kupuuenko H.A., Kpbimckuii K.M. O6mas ¢uzuka. Mexanuka: yueOHoe mocobue. — M.: MOTH,
2013.

4. Cusyxun J1.B. O6mwuii xkypc ¢usmku. T. II. TepmoamHamuika u MosieKyispHas ¢uszuka. — M.:
duzmariut, 2006.

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

6. Kupnuenko H.A. TepmonuHamuka, cTaTucTHUecKas MoOJeKylsipHas ¢uszuka. — M.: Ou3zmarkHura,
2012.

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

8. Kunrcen A.C., Jlokmms I'.P., OnbxoB O.A. OcHoBwl dusuku. Kypc odmeit ¢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., llunentok FO.M. OcuoBbl ¢pusuku. T. II mox pen. KO.M. [{umneHroxa.
— 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 NHUCbMEHHOM YacTH TOCYIapCTBEHHOIO 3K3aMEHa OOy4aroIMMCs PEKOMEHIyeTcs
pPEIINTh HECKOJBKO 3K3aMEHALIMOHHBIX KOHTPOJIBHBIX paboT TIOCYIapCTBEHHOIO 3K3aMeHa 3a
IIPEIIECTBYOINE TObl. DTH BapUAHThI pa3MeIleHbl Ha caiite kadenpsl oomen ¢puznku MOTU.

IIpu 3TOM CTYZIE€HTY PEKOMEHIYETCS! BBISIBUTH THIIBI 3a/1a4, B KOTOPBIX y HEIO BO3HUKAIOT TPYAHOCTH U
o0patuTh 0c000€ BHUMaHUE HA 3T TUIIBI 3a/1a4 IPU MOATOTOBKE K 3K3aMeHy. Eciii BO3ZHUKAIOT BOIIPOCHI,
KOTOpBIE€ CTYJIEHT HE MOXET CaMOCTOSITEJIbHO PEIINUTh C MOMOLIbI0 PEKOMEHIYEMOW JUTEparyphl, 3TH
BOINPOCHl PEKOMEHAYETCsl 3aJaTb Ha KOHCYJIbTallMM, INPOBOAMMON mpenojaBareieM Kadeapsl IO
COOTBETCTBYIOLIEH AUCUUILIMHE.



IIpy mnoxaroroBke K YCTHOM dYacTH TOCYIapCTBEHHOIO »SK3aMe€Ha O0OydarolMMcs pEeKOMEHIyeTcs
BCIIOMHUTb TEMbI JUCUUIUIMH 001el (U3KUKH, BXOAAIIME B IPOrpaMMy YCTHOM 4acTH IOCYIapCTBEHHOTO
9K3aMEHa, UCHOJb3Ys NP HEOOXOAMMOCTH KOHCHEKTHI JIEKLUH U pekoMeHayemyto suteparypy. Ilocie
MIOBTOPEHUS] KAXKIOMH TeMbl OOy4yaroleMycsi PEKOMEHIYETCS CaMOCTOATENbHO Hamucarbh (OpMYIIbI,
CoZIep Kallecss B MpOrpaMMe YCTHOW 4YacTH TOCYIAapCTBEHHOIO 3K3aMEHa, U MX KpaTKui BbIBOZ 0O€3
HCIIOJIB30BAaHUS JINTEPATypbl U BCIIOMOTATENbHBIX CPEeACTB. Eciam 3TO HE ymaercs, TO PEeKOMEHIYyeTcs
MIOBTOPUTH JaHHYIO IIPOLEAYPY.

8. MeTtoauka u KPUTEPHHU OLHCHKH IoCyIapCTBEHHOI'0 IK3aMEHa

Pesynbrarel cllau roCyJapCTBEHHOIO SK3aMEHa OIPEENSIOTCS OLEHKAMHU «OTIMYHO», «XOPOIIO»,
«yAOBJIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIbHO». OLEHKH «OTIIMYHOY, «XOPOILIO», «YIOBIETBOPUTEIHHOY,
O3HAualoT YCIEIIHYIO a4y roCy1apCTBEHHOTO IK3aMeHa.

Kpurepuu o1ieHOK 3a MMCbMEHHYIO YaCTh FOCYIapCTBEHHOIO 3K3aMeHa!

3a KaXOylo 3a/lauy YCTaHOBJIEHO OIPEJEIEHHOE KOJIMYECTBO OAJUIOB, YKa3aHHOE B 3K3aMEHAllMOHHOM
3agaHuM. [l monmydyeHMs 3a IHMCbMEHHYH0 4YacTh OLIEHKM «OTJIMYHO» CTYAEHTY, KakK IpaBHIIO,
HeoOxonuMo Habpath He MeHee 70—-80% monHOoN cyMMBbl 0ajuIoB, JUISl MTOMYUYEHHS OLIEHKH «XOpOLIO» —
He meHee 40-50%, 11 noay4eHus OLIEHKH «YOBJIETBOPUTENBbHO» — He MeHee 20—25%.

Kputepun o1ieHOK 3a yCTHYIO 4acTh TOCYJapCTBEHHOIO 3K3aMEHa:

omnyHO (10) — nmpaBUIIbHBIN, YETKUI M yBEpEHHBIH OTBET Ha 00a BOIpoca OWiieTa U JONOJIHUTENIbHbIE
BOIPOCBHI;

omnuHO (9) — HaHbl NMpaBUIIbHBIE OTBETHI Ha 00a Bompoca OwuiieTa M JIOMOJHUTENbHBIE BOIMPOCHI C
HE3HAUUTEJIbHBIMU HETOYHOCTSIMH;

OTINYHO (8) — JaHbl OTBETHI Ha 00a BoNpoca OWseTa M JOMOJIHUTEIbHbBIE BONPOCH! MOCHIE HEOONbIINX
UCIPABICHUN U HABOAALIMX BOIIPOCOB IK3aMEHATOPOB;

xopomo (7) — maHbl OTBeTHl Ha o0a Bompoca Owuiera, HO HET BEPHOIO OTBETa HAa OAUH U3
JIOTNIOJTHUTEIbHBIX BOIIPOCOB;

XOpo1o (6) — ecTb HEIOYETHl B OTBETE HAa OAMH M3 BOIIPOCOB OMJIETa U HET BEPHOI'O OTBETA HA OJUH U3
JIONOJTHUTEIbHBIX BOIIPOCOB;

xopoio (5) — ecTh HEJOYEThl B OTBETaX Ha o0a BOIpoca OuieTa MU HET BEPHOIO OTBETa Ha OAMH W3
JIONIOJTHUTEIbHBIX BOIIPOCOB;

YIOBJIETBOPUTENBHO (4) — €CTh HEJOYETHI B OTBETAaX Ha 00a Bolpoca OMjIeTa UM HET OTBETa HU Ha OAMH
U3 JIONOJHUTEIBHBIX BOIIPOCOB;

YIOBJIETBOPUTEIBLHO (3) — HET OTBETA HA OAMH U3 BOIPOCOB OMJIETa, HO €CTh OTBETHI HA JJONIOJIHUTEIbHBIE
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
9K3aMEHAIlMOHHOM KOMMCCHEH C YUE€TOM OILICHKH 06yqa}omeroc;1 3a YCTHYIO YaCTb roCcyaapCTBCHHOIO
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

s oOyvaromuxcs U3 4ucia MHBAJIUAOB IOCYIapCTBEHHAs UTOrOBasi arTecTalys MIPOBOJUTCS C y4ETOM
OCOOEHHOCTEM MX MNCUXO(U3MUECKOTO pa3BUTHUS, MX HHIUBUAYAJIbHBIX BO3MOXHOCTEH U COCTOSIHUSA
3I0pOBbSA (Hajiee — MHIMBUIyaJIbHBIE OCOOCHHOCTH).

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

— MPOBEJIEHNE rOCYJapCTBEHHON UTOTOBOM aTTE€CTALUU JIJIsl MHBAJIUIOB B OIHON ayIUTOPUU COBMECTHO C
00y4JaroIUMHUCs, HE HMEIOLUMMH OTPaHUYEHHBIX BO3MOKHOCTEH 3I0pPOBbs, €CIM 3TO HE CO3/aeT
TPYAHOCTEH 1)1 00ydJaroImuxcst mpu npoxoxaeHuu [ 1A



— NPUCYTCTBUE B AyJUTOPUU ACCHUCTEHTA (ACCHUCTEHTOB), OKAa3bIBAIOILEr0 OOYyYaIOIIMMCS HHBAJIUAAM
HEOOXOAMMYI0 TEXHMUYECKYIO MOMOLIb C YYETOM HMX MHIUBUAYAJIbHBIX OCOOEHHOCTEW (3aHATH pabouee
MECTO, IIEpeIBUraThcs, IPOYUTaTh U 0POPMUTH 3a1aHue, oomarses ¢ uieHamu ['OK);

— I[OJb30BaHME HEOOXOOUMBIMU OOyyarolMMCS HMHBAJIUAAM TEXHMYECKMMHU CpEICTBaAMM IIpU
npoxoxaeHuu I'A ¢ yueTom X MHIAMBUIYaIbHBIX OCOOEHHOCTEH;

— obecrnieyeHre BO3MOYKHOCTH OECHpEensTCTBEHHOIO JOCTyHa OOy4arolUXCs MHBAJIWJIOB B ayAMTOPUH,
TyaJIETHbIE U JAPYyTUe MOMEIEHUs, a TAKXKe UX NPeObIBaHNS B yKa3aHHBIX TOMELICHUSIX.

10.2. Ilo nHCbMEHHOMY 3asBJICHUIO OOYYarOIIErocss HWHBAIUAA IPOIOJKUTEIBHOCTh BBICTYIIJICHUS
o0y4JaroIerocs Mpu 3aliuTe BbIITYCKHONW KBaTM(UKALMOHHONW paboThl — HE Oosee yeM Ha 15 MUHYT.

10.3. OOywaromuiics MHBaJIMI HE TO3JHEE, 4eM 3a 3 Mecsua A0 Haudana nposeaenus [MA momaer
MMMCbMEHHOE 3asBJIEHHE O HEOOXOIMMOCTHU CO3/IaHUs IS HETO CHEIUATbHBIX YCIOBHM MPU MPOBEACHUH
rOCyJapCTBEHHBIX AaTTECTALMOHHBIX HCHBITAHUNA C YKa3aHMEM OCOOCHHOCTEH ero MCUXOo(pu3UYecKOro
pPa3BUTHsI, WHIWBUIYAJTbHBIX BO3MOXKHOCTEH M COCTOSHHUS 370poBbs. K 3asBIIEHHIO NpUIIAraroTcs
JOKYMEHTBI, TOATBEPKAAIOIINE HaJu4he y OOy4arolmerocs HWHAMBUAYAJIbHBIX OCOOEHHOCTEH (Ipu
OTCYTCTBUU YKa3aHHBIX JOKYMEHTOB B IUPEKIIMU UHCTUTYTA).

B 3asBrnenun oOyuaronuiicsi yka3plBaeT Ha HEOOXOAMMOCTh (OTCYTCTBHE HEOOXOJUMOCTH) MPUCYTCTBUS
acCHCTEeHTa Ha TOCYIapCTBEHHOM aTTECTAllUOHHOM HCIBITAHUH, HEOOXOIUMOCTh (OTCYyTCTBHE
HEOOXOAMMOCTH)  YBEIHYEHHUS TMPOJODKUTENBHOCTH  BBICTYIUIGHUS TpPU  3alUTE  BBITYCKHOMN
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.



