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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

Koz 1 HaumeHOBaHHE KOMITETECHIINN Wuaukatopsl JOCTHKEHUS. KOMIIETEHLIUU
YK-1 CriocobeH oCyIecTBIsATh TIOHCK, VK-1.1 Amnanusupyer 3amaqy, BbIAEIAS dTanbl €€
KPUTHUYECKUI aHAJIU3 U CUHTE3 UH(opMaIu, pelieHus, IeHCTBHS 10 PEHICHUI0 3a1a4l

MNPUMCHATDH CHUCTEMHBIN MTOAXO0, A1 peICHUA
IIOCTaBJICHHBIX 3aJaa4

OIIK-1 CnocoGen ucnons3oBarh ¢pyHnamentanbibie (OIIK-1.1 Brnageer ¢yHaaMeHTanbHBIMM IOHATUSAMH U

3aKOHBI PUPOBI 1 OCHOBHBIE 3aKOHBI 3aKOHAMU COBPEMEHHBIX €CTEeCTBEHHOHAYYHBIX
€CTEeCTBEHHOHAYYHBIX TUCUHUILINH B TUCIUIUIMH B cepe cBoeil  mpodeccnoHaIbHON
npoeCcCHOHANBbHOM 1eITeTbHOCTH JEeSTETHbHOCTH

[TIK-1 Cniocob6en mpumensTh 3¢ dektuBabie MeToabl |[IK-1.1 CrocoOeH uCHoab30BaTh HCCIEAOBATEIHCKUE
UCCIIe0BAaHUS (PU3UKO-TEXHUUECKUX 00BEKTOB U METO/IbI IPU PEIICHUU HOBBIX 3a]a4, IPUMEHsS 3HaHUS B
MIPOLIECCOB, TIPOBOJAUTH UCIIBITAHUS pa3IMYHBIX 00JaCTAX HAYKH (TEXHUKH)

TEXHOJIOTUYECKUX MPOIECCOB U (UITH) U3IENUH C
UCIOJIb30BAHNEM COBPEMEHHBIX aHAIUTHUECKHIX
CPEACTB TEXHUYECKON PU3NKU

3. IlepeyeHb NpPUMEPHBIX BONPOCOB, BBIHOCHMBIX HAa rocy1apcTBEHHBIH IK3aMeH

Mexannka
3akonsl HetoToHa. JIBH>KeHHUE TN B MHEPIIMATIBHBIX U HEMHEPIMAIbHBIX CUCTEMaX OTCYETA.

[Tpunuun oTtHocuTenbHOCTH [anmwiies M NPUHLMII OTHOCHUTENbHOCTH OifHmuTeiHa. IIpeoOpasoBanus
Jlopenua. MlHBapuaHTHOCTH UHTEPBAA.

3aKOHBI COXpAHEHHUS SHEPrUM W HMITyJIbCa B KJIACCHYECKOM MeXaHuKe. YIpyrue U Heynpyrue
CTOJIKHOBEHHUSI.

YPaBHeHI/IC JBUKCHHA pCHHTHBHCTCKOﬁ YaCTHUIBI TOJ JSMCTBUEM BHEIIHEH CHJIBI. I/IMHYJ'IBC H SHEPrus
peHﬂTHBHCTCKOﬁ qaCTUIbI.

3akoH BCEMHPHOT'O TATOTCHUS U 3aKOHBI Kennepa. I[BI/I)KCHI/IC TCJI B ITIOJIC TATOTCHUS.

3aKkOH COXpaHEHUs MOMEHTa HUMITyJbca. YpaBHEHHE MOMEHTOB. BpaillleHne TBepaoro Tteia BOKpPYT
HETIOJIBUAKHON OCH. [ MPOCKOIIBI.

Teuenue nueanbHON XUAKOCTU. YpaBHEHHE HENPEPHIBHOCTU. YpaBHEHHE bepHyu.

3akoH Bs3Koro TeueHus xuakoctu. ®opmyna [lyaszeiinsa. Uucio PeitHonbaca, ero Gu3n4ecKuii CMBICI.
VYnpyrue nedpopmarun. Moayns FOura u xoaddunuent Ilyaccona. Dueprus ynpyroi aegopmanuu.
TepmoanHamuka 1 MOJIeKyJsipHas hu3MKa

VYpaBHEHHE COCTOSHHUS HACATBHOTO Ta3a, ero OObSACHEHHWE Ha OCHOBE MOJEKYISIPHO-KMHETHYECKOM
TEOpHUU. YpaBHEHUE HEUI€AIbHOTO raza Ban-nep-Baansca.

KBaszucrarnueckue mnporneccol. IlepBoe Hadano tepmoanHamMuku. KonmudecTBO TeruioTsl U paboTa.
BHyTpeHHss sHEprusi. DHTaIbIU.




Bropoe Hauano tepmonunHamuku. Lukn Kapro. DHTpomusi um 3aKkoH ee BO3pacTaHHs. DHTPOMUS
uaeanbHoro ra3a. CTaTHCTUYECKUIT CMBICT SHTPOIINH.

TepMmoamHaMUyecKre MOTEHIMANBI. YCIOBUS PABHOBECHUS TEPMOJIMHAMUYECKUX CUCTEM.
Pacnipenenennst Makcgeiuia u bonbsiimana.

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

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

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

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

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

BbpoyHoBckoe aBmwxkeHHe, 3akoH OJiHIITeHa-CMomyxoBckoro. Cps3b nuddy3uu U MOABHKHOCTU
(cooTHOIIEHNE DUHINITEIHHA).

BHCKTpI/I‘leCTBO N Mara€Tusm

3akon Kymona. Teopema Ilaycca B nuddepennmansHoit u wHTErpanbHoi (opmax. Teopema o
LUPKYJISIUH 1J1s1 CTAaTHUECKOT0 3eKTpuueckoro nois. [lorennuan. Ypasuenue Ilyaccona.

DJEeKTpOCTaTUYECKOE I0JIe B BellecTBE. BekTop momsipusanuu, sneKTpuyeckas MHAYKIus. ['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 MarHUTOCTAaTUKW B BEUIECTBE. | paHUUHbBIE YCIOBUS
J1st BekTopoB B u H.

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

DJIEKTPOMarHUTHAsE MHIYKIUS B ABWKYIIUXCS U HETOABWXHBIX npoBogHuKkax. DJIC uHaykuuu. CaMo-u
B3aUMOMHIYKIIUA. Teopema B3auMHOCTH.

Cucrema ypaBHeHuid MakcBemia B HMHTerpanbHoil u auddepennuansHoii Gopmax. Tok cmemeHwus.
MarepuanbHble ypaBHEHHS.

3akoH COXpPAaHCHHA OHCPruM IJid SJICKTPOMArHUTHOI'O  ITOJIA. BCKTOp IloiinTHHTrA. I/IMHYJ'IBC
QJICKTPOMArnuTHOI'O I1OJIA.

KBaSI/ICTaHI/IOHapHBIe TOKH. CBO6OI[HI>IC H BBIHYXICHHBIC KojiebaHus B QJICKTPUUYCCKUX LCIIAX. SIBnenue
PE30HaHCaA. ,Z[O6pOTHOCTI> KOJIe0aTEILHOTO KOHTYpa, €€ BHCpFeTI/I‘IeCKI/Iﬁ CMBICJI.

CriekTpalibHOE pa3joKEeHUE DIEKTPUYECKUX CHUrHaIOB. CHEeKTpbl KosneOaHHid, MOIYIHPOBAHHBIX IIO
amruuTyze u dase.

Onexkrpuueckue  ¢uykryanuu. JpobGoBoit u  TemnoBoil mymbl. [Ipemen  4yBCTBUTENBHOCTHU
AIIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

DJIeKTpOMarHUTHBIE BOJIHBI. BOJTHOBOE ypaBHEHHE. YpaBHEHHUE | ebMrobiia.
DJIeKTpOMarHUTHBIE BOJIHBI B BOJTHOBOAaX. Kputnueckas yacrora. OObeMHBIC PE30HATOPHI.
[Tna3zma. Ilnasmennas yacrora. JludnekTprudeckas IpOHUIIAEMOCTh Tu1a3Mbl. JlebaeBckuil paauyc.
OnTuka

Untepdepenuns BonH. BpemeHHas ©  NOpPOCTpaHCTBEHHas  KOrepeHTHOCThb.  CoOOTHOIIEeHue
HEOTPEIeTICHHOCTEH.

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

CrekrpanpHbie TPUOOPHI (Tpu3Ma, AWQPPAKIMOHHAS penieTka, uHTepdepomerp Dadbpu-Ilepo) m ux
OCHOBHBIC XapaKTEPUCTHKH.

JInpaKIMOHHBIN TIpe/ieN pa3pelieH s ONTUYECKUX U CIIEKTPaIbHBIX puOopoB. Kpurepuii Panes.
[TpoctpancTBeHHOE (ypbe-TipeoOpazoBanue B onTuke. JMppakius Ha CUHYCOMAAJIbHBIX PEIIeTKaX.
Teopus A6Ge popmupoBaHUs NU300paKEHUS.

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

BonHoBoii maket. ®a3oBas u rpynmnoBas ckopoctu. @opmyna Panes.Knaccuueckast Teopust qucriepcum.
HopmasbHas 1 aHOMalIbHAsl JJUCTIEPCUH.



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

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

KBanroBas ¢uzuka

KBanToBas nmpupona ceera. Buemnuii pororddekr. YpaBuenue DiinmreitHa. Dpdext Komnrona.
CrioHTaHHOE U BBIHYXXJEHHOE U3TydeHue. MIHBepcHas 3aceneHHOCTh ypoBHe. [Ipuniun paboTsl nazepa.
Nznydenne abcomoTHO yepHOro Tenna. @opmysna [lnanka, 3akonsl Buna u Credana-bonbsiMana.

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

BonnoBas ¢ynkuus. Oneparopbl KOOpAMHATEL U uMmynbca. CpeaHue 3HaYeHHs] (GU3NYECKUX BEIMYUH.
CooTHolIIeHHEe HEOTIPeIeIEHHOCTH U1 KOOPJMHATHI U UMITyabca. YpaBHenue llpenunrepa.

Ctpoenue BOIOPOIONONOOHOTO aroma. YpPOBHH SHEPrHM W KPaTHOCTh HUX BBIpOXKAEHUA. CHEKTp
U3y4YEeHHsI aToMa BOIOPO/a.

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

ToxnecTBeHHOCTh uacTHll. CHMMETpHs BOJHOBOH (YHKUHMH OTHOCHTEIHHO IEPECTAHOBKU YACTHII.
bozons! u pepmuonsl. [punnun [Taynu. DnekrponHas cTpykrypa aromoB. Tabmauia Mennaeneesa.

ToHKass M CBEPXTOHKasg CTPYKTYphl ONTHYECKHUX CHEKTpoB. llpaBuia oTOopa MpH MOINIOMIEHUU U
UCIyCKaHUU (POTOHOB aTOMaMH.

DddexT 3eemana B c1aObIX MArHUTHBIX TOJIAX.

D¢ ekt 3eeMana B CUIBLHBIX MATHUTHBIX MOJISX.

S nepHbIN U 3IEKTPOHHBIA MAarHUTHBIN PE30HAHCHI.

Bunb! pacnianos. 3akoH paanoakTUBHOIO pacnaja. Ilepuon nomypacnanga u BpeMst )KU3HH.
TyHHETUpOBaHHE YaCTUIl CKBO3b NMOTEHIIMANBHBIN Oapbep. Anbha-pacnaz. 3akoH [eiirepa-HaTTona u ero
OObsSICHEHHE.

Bunpr 6era-pacnianoB. OObsiCHEHHE HENPEPHIBHOCTH SHEPreTHMUYECKOTO CIEKTpa AJIEKTPOHOB pacmaja.
Heiitpuno.

Anepubie peakunn. CocraBHoe s11po. CeueHne Hepe30HaHCHBIX peakuuii. 3akoH bere.

Pe3onaHcHBIe siiepHbIe peakiuu, hopmyina bpelita-Burnepa. Ynpyruii u Heynpyrue KaHajbl peakiyu.
Jlenenue spep moj AelicTBueM HEHTpoHOB. [IpuHuMI paboThl sAAEpHOTO peakTopa Ha TEMJIOBBIX
HEUTpPOHAX.

CooTHoILIEHHE HEOIPENEIeHHOCTeM s SHepruuM U BpeMeHu. OlLeHKa BPEMEHU KU3HHM BUPTYAJIbHBIX
YacTUll, paJNyCOB CHJIBHOTO U CJ1a00T0 B3aUMOJICHCTBHIA.

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

4. TlopsiioK coa4Yu rocyIapcTBEHHOT0 K3aMeHa

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

[lepen rocymapcTBEHHBIM S5K3aMEHOM TPOBOASTCS KOHCYIbTalUM OOydaroUIMXcsi IO BOIMpOcaM
IIPOrpaMMBbl TOCYAAPCTBEHHOTO 3K3aMEHa.

TocynapcTBeHHBIN YK3aMEH 10 (PU3MKE COCTOMT M3 MMCHbMEHHOW U YCTHOM YacTei.

[TucemeHHas yacTh comepXuT oT 5 1o 9 3amay, Ha pelieHue KoTopblx oTBoauTcs 4 daca. [lo uroram
MIPOBEPKH MUCHMEHHOUM paOOTHI BHICTABIISETCS OLIEHKA 32 MMCbMEHHYIO 4acTh 1o 10-6amnpHoit mkane. K
YCTHOH 4acCTH 9K3aMEHa CTY[EHT F'OTOBUT BOIIPOC IO BEIOOPY.

VYcTHas 4yacTh K3aMEHa BKIIIOYAET B ce0s aHaJIM3 MUCbMEHHOW padoThl, OTBET CTYAEHTA Ha BONPOC IO
BbIOOpPY M Ha BOIPOCHI 3K3aMEHALIMOHHOIO OMiieTa. DK3aMEHAIlMOHHbIE OUJIEThl YCTHOM YacTH coiepiKar
OIH U3 BOIIPOCOB AMCLUIUIMH 10 010Ky «O01mas ¢pu3nka» B COOTBETCTBUU C IPUBEACHHBIM IIEPEUYHEM U
3amady. Ha moaroroBky orBeTa yCTHOIO 3K3aMe€Ha CTYy[AEHTY OTBOAMTCA 1 dac, Ha oTBeT — OKoJo 30
MUHYT.

ITpu moAroToBKe K OTBETY U BO BpeMs OTBETa 00yUaroluiics MOXKET M0JIb30BaThCs JOCKOH B ayIUTOPUH,
MOATOTOBJIEHHBIMH MaTepuanaMu (IIpe3eHTalys, AeMOHCTPALMOHHbII SKCIIEPUMEHT U T.JI.) K BOIIPOCY 110
BBIOODY.



ITocne 3aBCPUICHHA YCTHOI'O OTBCTA YJICHBI I'DK MOI'YT 3a4aTb JOIOJIHUTCIBHBIC W YTOYHAIOIIUC
BOITPOCHI.

B mponecce moarotoBku K OTBETY SK3aMEHYEMOMY pa3pellaeTcsl MOJb30BaThCsl JAHHOW MpOrpaMMoi
I'MA u nuTeparypoii, ykazaHHOH B riepeydHe 11.6.

5. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEO0OX0AUMOM JIfl MPOBEAEHHS FOCYIAPCTBEHHOI0
JK3aMeHAa

* ayAUTOpUs JJS MPOBEICHHS KOHCYJIbTALUN U aTTECTALlMOHHOIO UCIIBITaHUS, OCHAIIEHHAs padouuMu
MecTaMH JUIsl 00y4aroLIUXCsl U FOCYIapCTBEHHOM SK3aMEHAlMOHHON KOMUCCHUY;

* JI0CKa, CTEH]bI JUIsl KPEIUICHHUS IJ1aKaToB;

* MYJIBTUMEIUIHOE 000pyI0BaHUE AJIs IPE3EHTaLU.

6. IlepedyeHb peKOMeHAYeMOM JIMTepPaTypbl

OcHoBHas nureparypa

IlepeyeHp peKOMEHIyeMOIl TUTEpaTyphbl

1. CusyxuH /I.B. O6mwuii kypc ¢pusuku. T. 1. Mexanuka. — M.: @usmamiut, 2003.

2. Kunrcen A.C., JlokmuH I'.P., OnbxoB O.A. OcHoBbl ¢pusuku. Kypc obmeit pusuxu. T. 1. Mexanuka,
AIIEKTPUYECTBO M MAarHETU3M, KOJIeOaHUsI U BOJIHBI, BOJTHOBas ontuka. — M.: ®usmariut, 2001

3. Kupuuenko H.A., Kpsimckuit K.M. O6mas ¢usuxa. Mexanuka: yuebHoe nocooue. — M.: MOTU,
2013.

4. Cusyxun J.B. O0mmii xypc ¢usuku. T. II. Tepmonunamuka u MosekynasipHas ¢usuka. — M.:
®uzmariut, 2006.

5. benonyukuH B.E. Kparkuit kypc tepmonnHamuku. — M.: MOTH, 2010.

6. Kupuuenko H.A. TepmonauHaMmuka, craTucTudeckass MojekyssipHass gusuka. — M.: duszmarkHura,
2012.

7. CusyxuH JI.B. O6muii kypc pusuku. T. 3. — M.: Hayxka, 1996.

8. Kunrcen A.C., Jlokmun I'P., OnpxoB O.A. OcHoBbl pusuku. Kype obmeit pusuku. T. 1. Mexanuka,
AIIEKTPUYECTBO M MAarHETU3M, KOJIeOaHUsI U BOJIHBI, BOJTHOBas ontuka. — M.: Gusmariut, 2001

9. Kupuuenko H.A. Dnexkrpuuectso u Maruetusm. — M.: MOTH, 2011.

10. Cuyxun JI.B. O6muii kypc ¢usuku. Onruka. T. 4. — M.: Hayka, 1996.

11. byruxos E.W. Ontuka. — M.: Beicias mkona, 1986.

12. Iunentok FO.M. KBanToBas Mukpo- u makpogpusuka. — M.: @usmarkuura, 2006.

13. benonyukun B.E., 3aukun [.A., Hunentok FO.M. OcuoBsl ¢pusuku. T. Il mox pen. FO.M. [unentoka.
— M.: ®usmaraur, 2006.

14. Kapnos H.B., Kupnuenko H.A. HauanbHble m1aBel KBAaHTOBOM MexaHUKH. — M.: @usmamur, 2006.
15. Cuyxun JI.B. O6muii kypc pusuku. AtomHas u saepHas pusuka. T.5. — M.: @usmaniut, 2008.

JlononuurenpHas ureparypa
7. PexomeHaanuu 00y4aroMMCs 10 MOATOTOBKE K rOCYIaPCTBEHHOMY IK3aMEHY

[Ipu monroroBke K MUCHMEHHOM YacTH TOCYIApPCTBEHHOTO HSK3aMeHa OOyYaroIMMCS PEKOMEHIYeTCs
pPEIINTh HECKOJIBKO SK3aMEHALIMOHHBIX KOHTPOJIBHBIX paboT TOCYIapCTBEHHOTO SK3aMeHa 3a
MPEAIIECTBYOIIKME TOAbl. DT BapUAHTHI pa3MEIICHbI Ha caiite kadenpsl oomeln ¢puzukn MOTU.

[Ipu 3TOM CTyZIE€HTY pEKOMEHIYETCs! BBIIBUThH THUIIbI 337a4, B KOTOPBIX Y HETO BO3HMKAIOT TPYIHOCTH U
00paTuTh 0co00e BHUMAHUE Ha AT TUIIBI 3a7a4 MPH MOJATOTOBKE K dK3aMeHY. Ecii BOZHUKaIOT BOIIPOCHI,
KOTOpBIE CTYIEHT HE MOXKET CaMOCTOSTEIbHO PEIIUTh C MOMOIIBI0 PEKOMEHIYEeMOW JUTEpPaTyphl, 3TH

BOIIPOCHI PEKOMEHJIyeTCsl 3a/aTh Ha KOHCYJIBTAIlMU, IPOBOAUMON TpernoaaBareiaeM Kadeapbl o
COOTBETCTBYIOIICH TUCITUTUTHHE.



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.



