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1.IlepeyeHb KOMMETEHIMI C YKa3aHUEM 3TaloB UX (OPMHUPOBAHMS B MPOIIECCE OCBOCHHUS
00pa3oBaTeabHOI MPOrpaMMBbl

1

KO[[ 1 HAMMCHOBAHUEC KOMIICTCHII N

Otansl GopMHUPOBAHUS

IIK-1. CnocobeH ocBauMBaTh M HCIIOJIb30BAaTh TEOPETUUECKHE
3HaHUS U TPAKTUYECKHE YMEHHSI UM HABBIKM B MPEAMETHOU
00JacTy IpH pelIeHuy NpodhecCHOHATBHBIX 3a/au.

1.PaboTa Ha y4eOHBIX 3aHATHAX
2.CamocTosTenbHas pabora

2. Onucanue mokasareiei u KpUTCPUCB OLICHUBAHUA KOMHGT@HHI/Iﬁ Ha Pa3IMIHbIX 3Tallax
150,¢ q)OpMI/IpOBaHI/IH, OIMMCAaHHUC MIKaJ OIICHNBaHHWA

2

OuenuBa | YpoBeHb Drarnsl Onucanue nokasarenei Kputepun [lIxana
eMbIe chopmup | dpopmuposa OIICHUBAH | OILEHWBAH
KOMIIETE€ | OBaHHOC HUS usi usi
HIIUU TH
IK-1 [ToporoB | 1.Pabota Ha | 3HaeT: ocHOBHbIC MOHATHS U 3akoHbl | Jlomamne | [lkama
B y4eOHBIX TEOPETHUYECKOU buznkn JUIA | € 3aJlaHue, | OLCHUBAH
3aHATHAX hopmMupoBaHu criocoOHocTH | pedepar, | us
2.CamocTos | OcBauBaTh u UCIOJIb30BaTh | KOHTPOJIb | JOMAIIHU
TeJbHas TEOPETHUUECKUE 3HaHUs u HbIE X 3aJJaHui
pabora MPAaKTUYECKHEe YMEHHS W HaBblkM B | paborter | Illkama
MpeIMETHOW 00IacTH TpU pPEelIeHUN OLICHUBaH
npodeccHoHATBHBIX 33/1ad. us
YMeer: NOpUMEHATh MNPUHLUIBI U pedepara
METOABl TEOPETUYECKON (PH3UKU s [Ixana
(dhopMupoBaHus CIIOCOOHOCTHU OLICHUBAaH
OCBaMBaTh U HCI0JIb30BATh us
TEOPETUYECKHE 3HAHUS u KOHTPOJIb
MPaKTUYECKHE YMEHHS U HAaBBIKM B HOM
NpEeIMETHOM 00JacTu NpU perIeHuu paboThI
poheCCHOHANBHBIX 3a]1a4.
[Tponsun | 1.Pabota Ha | 3HaeT: OCHOBHBIC MOHATHS U 3akoHbl | Jlomamne | [lkama
YTBIN y4eOHBIX TEOPETHYECKOU ¢bu3uku JUIS | € 3aJlaHue, | OLCHUBAH
3aHATHIX ¢dbopmupoBaHUs crocoOHOCTH | pedepat, | ug
2.CamocTos | OCBaMBaTh U UCIOJIb30BaTh | KOHTPOJIb | JOMAIIHU
TEJbHAs TEOPETUYECKHE 3HAHUS u HBIE X 3aJJaHui
pabora MpaKTUYECKHEe YMEHUs W HaBblkM B | paborel | lkana
NpEeIMETHOM 00JacTu NpU peIIeHuu OLICHUBAaH
po¢eCCUOHANBHBIX 3a]1a4. ust
YMeeT: NpUMEHATH NPUHLMIBL U pedepara
METOABl TEOPETHYECCKOW (M3UKU ISt IIxana
(dbopmupoBaHus CIOCOOHOCTH OLICHUBaH
OCBaMBaTh U HCIO0JIb30BATh us
TEOPETUUECKHE 3HAHHUS u KOHTPOJIb

1 YKasbiBaeTca MHPOpMaLMA B COOTBETCTBUM C yTBEPKAeHHOMN PM/,

2 YKa3blBaeTcsa MHPOpMaLMA B COOTBETCTBUM C yTBEPKAeHHOoMN PM/,




MNPaKTUUICCKHUC YMCHUSA U HABBIKHM B
NpeAMETHON 00acTH TPU PEIICHUU
npodeccHoHaATBLHBIX 33/1ad.

Bnaneer: pe/ICTaBICHUEM 0
NPUMCHCHUN IIPUHIUIIOB WU MCTOIAOB
TEOPETHUYCCKOI bu3uKH TSt
(dhopMupoBaHHUs CIIOCOOHOCTH
OCBaMBaTh u UCII0JIb30BATh
TEOPETHYECCKHE 3HAHUS u
MPAaKTHYECKHE yMEHHsS W HaBBIKU B
MPEIMETHOM 00JacTH TPU PEIICHUU
npodecCHOHATbHBIX 3a/1aY.

HOU
paboThI

Onucadue nIKajl OLEHUBAHUS

[IIkasa 1 KpUTEpHUM OILICHUBAHMS JOMAIIHUX 33 IaHUMI

Kpurepun onienuBanus

basnel

Crynent npaBuiibHO BbionHWI 0-30% Bcex qOMAITHUX 3a/1aHU

0-1

Crynent npaBuibHO BbIMonHMI 31-50% Bcex goManiHux 3aJaHuii

2-4

CryneHT npaBmwibHO BBITOMHIIT 51-70% Bcex goMaIHuX 3aaHui

S5-7

CryneHt npaBmwibHO BeIOIHMI 71-100%Bcex momManrHux 3a1aHuii

8-10

[IIkana ¥ KpUTEpPUH OLICHUBAHUS pedepaTa

Kpurepun onienuBanus

CTYIIGHT IMOKA3BIBACT ITOJIHOE HE3HAHUE TEMbI BRIIIOIHEHHOM pa6OTBI.

CTYIIGHT B IICJIOM IIOKa3bIBA€CT HC3HAHHUEC TCEMBI pa6OTBI, OJHAaKO BBICKA3bIBACT
OTACJIbHBIC ITPABUJIBHBIC OTBCTHI UJIN COO6pa)KCHI/I$I.

CTYIIGHT B IICJIOM IIOKa3bIBACT IOHUMAHUE TCMBI pa6OTI)I, HO B OTBE€TaxX HMMECCTCs
MHOTO OH_II/I6OK, HCOOCTAaTKOB U HeI[OLIéTOB.

CTYI[CHT ITOKa3bIBA€T IOHUMAaHHUEC TCMBI pa6OTI>I, a B OTBETaxX MOXET OBIThH J0 TpéX
HCFPY6I>IX OI_HI/I6OK, HCOOCTAaTKOB H He,ZLO‘IéTOB.

7-8

CTy,Z[eHT IMMOKAa3bIBACT XOpPOWICEC 3HAHUC TCMBbIL pa6OTH, a OTBCTBI HC COACPIKAT
HGFPY6LIX OI_HI/I6OK, HEIOCTAaTKOB M HEAOYETOB.

9-10

[IIkaia ¥ KpUTEPUH OLICHUBAHUSI KOHTPOJIBHOM pabOThI

Kpurepun oniennBanus

bamel

CTy,ZIeHT HC PCIINII 3a/la4y M MMOKa3aJl MMOJIHOC HE3HAHUEC TEMBI 3a1aHUA.

0

CTyzeHT He peluni 3a/1a4y, HO UMEIOTCS TOJIbKO OJHA — JIBE MAEU WM MOAXOAbI K
PELICHUIO 3a4a4H.

1

CtyneHT He pemui 3aaady, HO HUMEIOTCS Ooree JBYyX NPaBUIBHBIX HICH WIH
MOAXOA0B K PEIICHUIO 33Ja4H.

CTymeHT B 1LIeJIOM pemui 3a/ady, HO B PEHICHHH MMEIOTCS 3aMETHhIE M TpyObie
OIMOKHU, HENOCTATKU U HEAOYETHI.




CrymeHT pemunn 3a7ady, OJHAKO B PEUICHUH MMEIOTCS HECYIIECTBEHHBIC OIIHOKH, 4
HEIOCTATKHA U HELOYETHI.
CtyneHT pemui 3a7a4y ¥ IoKa3all MOJIHOE U YBEPEHHOE 3HAHUE TEMbI 3a/IaHHS. 5

3. KoHTposibHBIC 3a/laHWs WU WHBIE MaTepuajbl, HEOOXOAMMBIC IS OIECHKH 3HAHUH,
YMEHMI, HaBBIKOB U (WJM) ONbITa JEATEIBHOCTU, XapaKTePU3YIOIIUX ATallbl
(dbopMHUpPOBaHNS KOMITIETCHIIHH B TIPOIECCE OCBOCHUS 00pa30BaTEILHON MPOTPAMMBbI

Tekymunii KOHTPOJIb

[IK-1. Cnocoben ocBavBaTh M MCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS W IMPAKTUYECKHE
YMEHMSI U HaBbIKU B IIPEIMETHON 00JIacTH IIPU peIIeHNnU Ipo(eCCUOHATIBHBIX 3a4au.
3HaeT: OCHOBHbBIC TIOHATHSA U 3aKOHBl TEOPETHUECKOM (U3UKU A (HOPMHUPOBAHUS
CIIOCOOHOCTH OCBaMBaTh M UCIOJIB30BaTh TEOPETUUECKUE 3HAHUS U MPAKTUYECKUE YMEHMUS
Y HaBBIKM B IIPEJAMETHOM 00JIaCTH MPU peUIeHUH NMPO(ecCHOHAIBHBIX 3a/ad.

3amanus, HeoOXoauMble JUIsi oleHuBaHus copmupoBanHocTH [IK-1 Ha moporoBom
YpOBHE

[Iepedyenb MpUMEPHBIX JOMAIIHUX 3aJaHUN TTO AUCLUIUINHE

Cemectp 7

1. MaTepuanbHas TOYKa JBMKETCA 10 mapabosne Yy =Kx? Tak, 4ro €€ yCKOpeHHUe
napajiesibHO OCH Y, a €ro MOJyJib MOCTOSAHEH W paBeH W. OmnpenenuTs HOPMaJIbHYIO U
TaHTCHITMATBHYIO COCTABIISIONINE YCKOPEHUS TOUKH KaK (PYHKITMH BPEeMEHHU.

2. MartepuasibHasi TOYKa JBIKETCA B TNIOCKOCTU. EE€ TaHTeHIManbHbIE 1 HOPMaJbHBIC
YCKOPEHHUsI PaBHBI MMOCTOSHHBIM BelnunHaMm @ u b. HaiiTu 3akoH IBM)KGHUS M ypaBHEHUE
TPAGKTOPUU TOYKM B JICKAPTOBBIX KOOpPAMHATAX; HAYaJbHbIE YCJIOBUS CUMUTATh
U3BECTHbIMU. [10Ka3are, 4TO TpaekTOopUs UMEET BU criupaiivi. HaliTu ypaBHEeHHe ciupaiu
B MOJISIPHBIX KOOPAMHATAX C HEHTPOM B MPEIAEIBbHON TOUKE 3aKPYUUBAHUS CITUPAIIH.

3. JIBmKeHHEe MaTepHUabHOM TOYKH B TIJIOCKOCTH 3aJIaHO B TIOJSPHBIX KOOPIMHATAX:
p=p(t) u ¢=0o(). Iloxazath, 4yTO B CiIydae TMOCTOSHCTBA CEKTOPHOW CKOPOCTH
6 = p?/2-de/dt BekTOp yCKOpEHUs TOUKH KOJIMHEapeH (mapajulelieH) e€ paguyc-BeKTopy, a
ero BenuuuHa W onpenensiercs popmyoii bune:

4021 N d? /1
YT T T [p T dg? (p)

4. MarepuanbHasi TOYKa JBUXKETCA MO OKPYKHOCTU paauyca R Tak, 4To yckopeHue
TOYKH 00pasyeTr ¢ €€ CKOPOCTBIO MOCTOSHHBIN yroi o (o # 7/2). Haiftu 3akoH IBMKEHUS
TOYKHU. 3a KaKO€ BPEMSI CKOPOCTh TOYKH YBEJIUUYUTCS B N pa3, €CIU B HayaJbHbIA MOMEHT
t = 0 oHa paBHsIach Vo?

5. MarepuanbHas Touka ABMKETCS B T1ockocTu XOY. M3BecTHA 3aBUCUMOCTD pajinyca



KPUBH3HBI OT BEJIMYMHBI MpoiaeHHoro mytd R(S). HaliTu TpaekTopuio TOYkH, BHIOpaB B
KaueCTBE HE3aBUCHMOIO ITapaMeTpa BEJIMYUHY MPOIJAEHHOTO ITyTH S.

Cemectp 8

1. TMoka3aTh, 4TO B ciay4ae ChepuIecKU-CHMMETPHYHOTO pacnpeaencHus 3apsaoB p(r)
BEKTOp HANPsHKEHHOCTHU AJEKTPUYECKOro MOJIsl HAaIlpaBJIeH 10 paanycy-BekTopy: E[lr.

2. B mape, paBHOMEpPHO 3apsOKEHHOM MO 00BEMY € TMOCTOSIHHOW IIJIOTHOCTBIO p,
uMmeercs: chepudeckas MoyocTh, IIEHTP KOTOPOH OTCTOUT OT LIEHTpa Il1apa Ha pacCTOSTHUE
h. TMomocTe HAXOMUTCSA IEIMKOM BHYTpHU Inapa. HaiTh Hanpspk€HHOCTH TMOJIS BHYTPH
MIOJIOCTH.

3. Ha paccrosiauu | ot nenTpa 3a3eMi€HHOM chepbl paanyca R HaXOIUTCSI TOUEHHBIH
3apsa (. Haiitu monme BHe cdepsl, pacmpesesieHue 3apsna, WHAYLHPOBAHHOTO Ha eé
MMOBEPXHOCTH, U CHITy IPUTSKEHUS 3apsiia chepoit.

4. Haiitu pacrnpezeneHde NOTEHLHANa 3JEKTPUYECKOro MOJsl, CO3aBaeMOro IIapoM
paanyca R, paBHOMEpPHO 3apsKEHHBIM 10 00BEMY TIOJTHBIM 3apsiaoM Q.

5. B cdhepuueckom KoHIeHCaTOpE paanycChl BHYTpEHHEN U BHEIIHEH 00KkiIaiok Ry u Ry,
JusnexkTpuueckas MPOHUIIAEMOCTh BCEX HETPOBOJHUKOB &. 3apsi BHYTpeHHEH cdepsl (,
Hapy»KHsA — 3a3emiieHa. HallTu Hanpspk€HHOCTh M IMOTEHLHAN 3JIEKTPUYECKOTO IOJI BO
BCEX TOYKAX IpocTpaHcTBa. OnpenenuTs EMKOCTh KOHIEHCATOPA.

Cemectp 9

1. JIBe oAMHAKOBBIE YACTHUIHI COBEPIIAIOT OJHOMEPHOE JIBHIKEHUE B (GIIIUKEY JUTMHOU
L, ucnbIThIBasi aOCOMIOTHO YNPYTHUE COYIAapeHust APYr ¢ APYroMm U co cteHkamHu. [lycTes B
HayaJlbHbIE MOMEHT BPEMEHHM YacCTHLbI PACIOJIOKEHbl Y MPOTHUBOIOJOXKHBIX CTEHOK, a
CKOPOCTH HX Vi M Vo HampaBlieHbl HaBcTpeuy Apyr napyry. Hapucosats ¢azoByro
TPACKTOPHIO OJTHOM M3 YaCTHII JUTsl HECKOJIBKUX 3HaUCHUH oTHOMmEeHus Vi/Vo (1;2;3;...).

2. JIyis 9acTHIBI ¢ MAacco M, ABUTArOIIEHCS B KyOe ¢ peOpom L, uCmbIThIBas yrpyrue
COyJapeHHs] Ha CTEHKAX, HAUTH YMCJIO KBAHTOBO-MEXAHUYECKUX COCTOSIHUI C SHEPTUSMH,
MEHBIIUMU E, U CpaBHUTH €ro ¢ COOTBETCTBYIOIIUM 00BEMOM (ha30BOTO MPOCTPAHCTBA.
[TokazaTh, 4TO OCIIETHUN SABIISAETCA aua0aTUIECKUM WHBAPUAHTOM, T.€. HE MEHSIETCS MpU
MEJUICHHOM PacCIIMPEHUHN WU CKAaTUU KyOa.

3. KakoBa BEpOSITHOCTH TOTO, YTO TPH CIYyYAHHOM HM3MEPEHHUH TOJIOKEHHUS YaCTHUIIBI,
COBEpIIANOIICH TAPMOHUYECKHE KOJIeOaHUs TI0 3aKOHY X = Xg'COS(wt), MoJI0’KeHHEe YaCTHIIbI
oKaxkeTcs B uHTepBane (X, X + dX)? Beruucmurs <x>>,

4. B xaxaom u3 Np y3710B peméTku MokeT HaxoauTbest oo 0, mu6o 1 atom. [Tycts N
aTOMOB CJIy4aiiHO pacrpe/iesieHsl o y3nam. Halitu uucno pacronosxenuit g(No, N) atomoB
no y3iam, BepossiTHOCTh P(R, N) Toro, 4ro B R y3max pemérku ajacopOMpoBaHO N aTOMOB,
cpeiHee 3HaueHue <N> M cpeaHee 3HaueHue <(An)>>, rae An =n —<n>. YGemurhcs, 4TO
npu N maneix P(R, N) nepexoaut B pacnpenenenue [lyaccona.

5. Yacruna, Haxondmlascs B HUCXOJHBII MOMEHT B Hayaje KOOpAWHAT, JENaeT B
CJIENYIOIIMA MOMEHT CKa4OK Ha €IUHUIly JMOO BMpaBo, JIUOO BJIEBO C OJMHAKOBOU
BEPOSATHOCTHIO. OnpenenuTb BeposATHOCTh Pu(l) TOro, 4to Yepes N mIaroB dacTuia



OKa)keTcs B Touke | oqHOMepHOM perérku. PaccMoTpeTs mpeaebHbIN CiTydai 00JIbIIuX N.
[Tomaras cpeqHA MHTEPBAJl BPEMEHHU MEK1y CKauKaMH PaBHBIM lo, mepenucaTe pe3ynbTar
B BHUJE BEPOSTHOCTH NMOMAJaHUsA YaCTUIIBI B TOYKY X uepe3 Bpems t=ntyg. O000mUTH
pe3ynbTaThl Ha ciay4dail OnyXAgaHus 1O JABYMEPHOW KBaJApaTHOW W TpEXMEPHOMN
KyOHMYeCKOH pereTKaMm.

3amanusi, HeoOXoauMble ansi oueHuBaHusa chopmupoBaHHocTH [1K-1 Ha mpoaBuHYTOM
YpPOBHE

HCpC‘IGHB IMPUMCPHBIX JOMAITHUX SaﬂaHHﬁ 10 AU CHUIIJINHC

Cemectp 7

1. MoropHast JoAKa Macchl M, JABUTAIOMIAsICS C TOCTOSHHOM cuiod Taru Fo,
MepPIICHIUKYJISIPHOU Oepery, mnepecekaeT peky mupuHoil 2L. CkopocTh TeueHUs peKu
paBHa HYJIIO Y OEpPEroB U JIMHEMHO BO3PACTaET K CEPEANHE PEKH, IPUHUMASI MAKCUMAJIbHOE
3HaYeHUE Umax Ha €€ cepenune (Y =L). Onpeaenuts TPaeKTOPUIO JIOAKU, CUHUTAs, YTO €€
HavaJlbHAsl CKOPOCTh B MOMEHT 3aIycka JBurarens Obuia paBHa HyIO (ock Oy HampaBUTh
BIOJIb PEKH; YCKOpEHHE JIOJKH TOMEpEK peKkH 3amaéTcs BhIpaxkeHueM Wy = Fo/m=a, a
CKOPOCTbH BJIOJIb peKu —Vy = U(Y)).

2. Han moBepxHOCTBIO 3eMid JEHCTBYET OJHOPOJHOE MArHUTHOE TIOJie, BEKTOP
Hanpspk€HHOCcTU H KoTOporo ropusonTasneH. Yactuiia ¢ 3apsaoM € U Maccod M HauuHAET
JIBIDKEHUE Ha BBICOTE N OT 3eMiii CO CKOPOCTBIO Vo, HAIPABJICHHON BEPTHKAJILHO BHM3.
[Tpy kakOM 3HAYEHUW BBICOTHI N YacTUIIA HE CMOXET JOCTHYb MOBEPXHOCTH 3eMJIH?
(ycxopeHue cBOOOIHOTO MaJACHUS CUNTACTCS U3BECTHBIM M PaBHO Q)

3. DNEeKTpoOH MABWXKETCS B HEOJHOPOJAHOM MATrHUTHOM TIOJIE C HANPsS>KEHHOCTHIO
H = Ho®(y/a)e,. Haiitu 3akoH ABMXKCHHS M TPACKTOPHIO JJIEKTPOHA IMPH CIICAYIOIIMX
HavanbHbIX ycnoBusix: F(0) = 0, Vo = Veey.

4., Yactunia ¢ Maccoil M, JBUTAlOMIAsCs CO CKOPOCTBIO Vi, TEPEXOIUT U3
MOJIyITPOCTPAHCTBA, B KOTOPOM €€ MOTEHIMaJIbHAsl SHeprusi noctosstHHa u pasHa Ui, B
MOJYNPOCTPAHCTBO € MOCTOSTHHOM »Heprueit U,. OmnpenenuTs W3MEHEHHE BEIMYMHBI U
HaIlpaBJEHUsI CKOPOCTH 4YacTUlbl (yroil 0; MeXay HOpMaibl0 K IUIOCKOCTH paszfiena
MOJIYITPOCTPAHCTB M HAIIPABJICHUEM CKOPOCTH V1, CUMTAETCS 3aJaHHBIM).

5. N3BecTHO, 4TO TaHTEHIMAIbHAS U HOPMaJIbHAs KOMIOHEHTHI CHUJIbI, JEUCTBYIOIIUE
HAa MaTepUaIbHyI0 TOYKY Macchl M, 3aBUCAT OT yTia ¢, 00pa30BaAaHHOTO KacaTEIbHOM,
MPOBEAEHHONW K HEKOTOPOM TOYKE TPAaeKTOpWHU, W HampaBieHueMm ocu OX. Ompenenuth
3aKOH JBWKCHHUS MaTEepPUANIBHOW TOYKH TPHU CIEAYIONMX HadalbHbIX ycioBusix: t=0,
V=Vg,o=0.

Ykazanue: BbIpa3uTh PaguyC KPHUBU3HBI YEPE3 YIIIOBBIE MEPEMEHHBIE C MOMOUIBIO
cootHotenus 1/R = de/(vdt)

Cemectp 8
1. BonHoBast pyHKIUS 3a1a€TCs HAa BCEW BEILIECTBEHHOW OCH BBIPAXKEHUEM



2

X
Y(x) = Axexp —>2|
0

r7ie Xo — KOHCTAHTa C Pa3MEPHOCTHIO JITMHBI. BBIYUCINTh HOPMHUPOBOYHYIO KOHCTAHTY
A.
2. Jlokaszath TOXIECTBa:
[F,6] = —[6.F]; {F.G}=1{G.F).
3. PackpeITh ckOOKHM:

(i_ﬁ_x)(iJ,ﬁ_x); (1+ﬁ_x)2; (i+ﬁ_x>3_
Xo DPo’/ \Xo Do Xo Do Xo Do

4. Jloka3aTb, 4TO POU3BOJILHBIN OMEPATOP MOXKHO OJHO3HAYHO MPEICTABUTH B BUJIC
CYMMBI 3)pMHUTOBA U aHTUIPMHUTOBA ONIEPATOPOB.

5. Cpenu BemuuuH I, p, L, L? HaliTy mapsl cCOBMECTHO M3MEPUMBIX. J{JIsi COBMECTHO
M3MEPUMBIX 3aMUCaTh COOTHOIIECHHUSI HEOTIPEIETIEHHOCTEH.

Cemectp 9

1. JIBa oJIMHAKOBBIX IIapa ¢ MaccaMd M U MOCTOSHHOW YIENbHOU TertoéMKocThio C
UMEIOT TeMIEpaTyphl T1 U To. HallTH M3MEHEHUE SHTPONUM MIAPOB IMOCIEC YCTAaHOBICHUS
TEIJIOBOTO PABHOBECHUS B pe3yJIbTaTe KOHTAKTA.

2. HaiiTu makcuManbHyl0 palOoTy, KOTOPYI0 MOHO TMOJYYUTh IPU PaACHIUPEHUU
OJIHOATOMHOTO MJI€aJIbHOTO T'a3a MpU MOCTOSIHHOM TermoéMKocTH C.

3. Boeruncnuth paznocts temnoémkocteit Cg — Cp i uzorponHoro audektpuka (E —
HANPsHDKEHHOCTh  AJIEKTpUUYEcKoro moiig, D — snekrpuyeckas WHAYKIUS). YpaBHEHUE
cocrostHus auaiekTpuka D = g(t)E, € — nuanekrpuueckas MpOHUIIAEMOCTb.

4. Tlycts mapamaraeTuk — cuctema N cmmaOB (S = 1/2) B KpHUCTaUTMUECKOW MaTpPHUIIC —
HAMarHMYUBAaeTCsl TMpPH TeMmIepaType To MPAKTUYECKH 10 TOJIHOro HackimeHus. Kax
M3MEHUTCS TEeMIepaTypa CUCTEMBl B pe3yJibTaTe KBa3HCTATUYECKOTO aauabaTUyecKoro
pasmaranumBanusg 10 B =0? Temnoémkocts pemérkn Cy = At’, A — koHCTaHTa, 00bEM
CHUCTEMBI HE MEHSICTCS B TIPOIIeCCaX HaMarHMYMBAaHUS-pa3MarHHIUBaHUS.

5. CKOpOCTh 3ByKa B ra3e WJIM KHAKOCTH ONpEeNensercs Kak U2 = (0p/op)s, Toe p —
IUIOTHOCTH BelIecTBa. BrIpa3suTh CKOPOCTH 3ByKa Yepe3 M30TEPMHUUECCKUN MOJYJIb CXKATHUS
Kt = p(0p/0p).. BeraucanTs cCKOpocTh 3ByKa B UcaIbHOM ra3e u raze Ban-nep-Baamnnsca.

YMeeT: mpuMEHSATh NPUHIMIBI U METOJbl TEOPETUYSCKOW (PU3MKK sl (POpMHUPOBAHUS
CIIOCOOHOCTH OCBaWBAaTh M MCIIOJIH30BATh TCOPETHUUCCKUE 3HAHUS U MPAKTUICCKUE YMEHUS
Y HaBBbIKU B MIPEAMETHOM 00JIaCTH MPHU pelIEHUHU PO(PeCcCHOHATBHBIX 3a/1a4.

3aganusi, HeoOXoauMmble s oneHuBaHUS chopmupoBaHHoctu [IK-1 Ha moporoBom
ypOBHE

[Tepeuensb Tem pedepaToB MO AUCITUTIIIUHE
Cemectp 7



PeryisipHas nmpeneccust rupockona.

3agaya ByX Tes U €€ MPUMEHEHHE B acTpo(U3HKe.

3aKOH COXpaHEeHHsI SHEPTUU-UMITYJIbCA B SIEPHON (HU3HKE.

MowmeHT nminyiibca v JIOpEeHIIEB MOMEHT B PENATUBUCTCKON MEXAHUKE.

e

Cemectp 8
MynbTUNIONBHBIE U3Ty4YECHUS.
N3nyuenne BaBuiioBa — YepeHkoBa.
TenerpadHbie ypaBHEHUS s 2JIEKTPOMArHUTHBIX BOJIH B JIMHUU TIEpeiay.
PacnpoctpaHeHre U3nydeHusl B ONTUYECKH aKTUBHBIX CPEax.

e

Cemectp 9
1. Marpuua motHoctu. Ypasaenue lpénunrepa — JinyBuis.
2. Oynkuusa Buraepa B KBaHTOBOM MEXaHUKE U KHHETUYECKON TEOPHH.
3. Ilapamaraerusm [laynmu u quamarnetusm Jlangay.

3ananus, HeoOXomumble st oleHUMBaHuA copmupoBaHHocTu [IK-1 Ha mpoaBuHyTOM
YpOBHE

[Tepeuensb Tem pedepaToB MO AUCITUTIIINHE

Cemectp 7
VYpaBHeHUE JBUKEHUS HETOJIOHOMHBIX CHCTEM.
Teopus ynapa.
3. Ipuniun pacuéra hepm B MEXaHUKE.

N =

Cemectp 8
1. KBazuknaccuuyeckoe npuOIMKeHe B KBAHTOBOM MEXaHUKE.
2. YpasHenue Jlupaka st DJIEKTPOHA.
3. HecrannonapHas Teopusi BO3MYIIEHUI B KBAaHTOBOW MeXaHuKe. MaTpuiia
paccesHus.
4. Meroa Xaptpu — @oka pacu€ra SHEPrUuid MHOTO3JIEKTPOHHBIX CUCTEM.

Cemectp 9
1. Ilenouka ypaBHeHu# boromo0oBa KUHETUYECKON TEOPHUHU.
2. Kunernueckoe ypaBHeHue bonbiimana.
3. Kunernueckue sBienus nepenoca. Knaetnueckue Ko3hPUITMEHTEHI.

Brnageer: npeacraBieHueM 0 MPUMEHEHUH MPUHIIUIIOB U METOJIOB TEOPETUUYECKOM (HUZHUKH
i (popMHpOBaHUS CIIOCOOHOCTH OCBaMBaTh M MCIOJIB30BATh TEOPETUUYECKUE 3HAHUS U
NpaKTHYEeCKWEe YMEHHUA W HaBBIKM B TPEIMETHOW 00JacTH TpU  PEIICHUH
npodeccroHanbHbIX 3a/1ay.



3ananus, HeoOXoaumble st orleHUMBaHusA copmupoBaHHoctu [IK-1 Ha mpoaBuHyTOM
YPOBHE

[lepeuens mpUMEpPHBIX BAPUAHTOB KOHTPOJIBHBIX padboT

Cemectp 7
Bapuanr 1

1. YpaBHeHHS IBIJKEHHUS TOYKHA HUMEIOT Bun X = 7c0s(x t/4), y = 5sin(z t/4) (B
eqununax CU1). Hanucath ypaBHEHUE TPACKTOPUU TOUKH.

2. Yrom ¢ moBopoTa Tela BOKPYT OCH M3MEHSETCA 110 3aKOHy ¢ = 3t2 + 2t + 7 (B
eaunuiiax CH1). YUemy paBHa yrioBasi CKOPOCTb T€jla B MOMEHT 1y = 4 C?

3. Toueunoe Teno OporeHo oA yrioMm 60° k TOPU30HTY co cKopocThio 20 M/c. Halitu
paanyc KpUBHU3HBI TPACKTOPUHU TEJIa B MOMEHT OpPOCAaHHMsI, €CIU YCKOPEHHE CBOOOJHOIO
nageHus pasHoO 9.81 m/c?.

4. MarepuanbHas Touka aBrkercs 1o ocu OX mo 3akoHy X = t? + 5t + 4 (B enuHMIAax
CH). Yemy paBHO YCKOpPEHHUE TOUKH?

5. 3akoH ABWKECHHS TOYKH 3a1aH B Bujae I(t) = 3cos(2t)i + 3sin(2t)j + 5t kK (B enuHumax
CH). Haiitu HOpMaJIbHOE YCKOPEHUE TOYKH.

Bapuant 2

1. Touka aBmxerca mo KpuBoil Y = X? / 2 (B emunmnax CU) B HONOKUTEIEHOM
HalpaBJIE€HUHN C MOCTOSIHHOM CKOpOCThi0 2 M/c. HailTu mpoeKuuio CKOpOCTH TOYKU Uy B
MOMEHT, Korja X = 4/3 m.

2. Ha momy nexut omHopoaHbli mwmuHAp. [lom cranu ABUrath TrOpU30OHTAIBHO C
YCKOpEHHEM 6 CM/C? NEPHEHAMKYJIAPHO OCH IWIMHAPA, M LWIMHIAD MOKAaTHiICS 0e3
ckousibkeHusl. C KakuM yCKOPEHUEM OTHOCHUTENILHO HETIOABM)KHOM CUCTEMBbI OTCUéTa OyAeT
ABUTaThcs OCh HMIUHApa? COonpoTUBIIEHUEM BO3AyXa U TPEHUEM KaueHUs IpeHeOpeyb.

3. Ha rBo3ne Bucutr obpyu nuamerpom 80 cMm. Ero oTtkinonmnu Ha yroa 90° wu
orrycTuiiu. HaliTu yrioByro ckopocTh 00Opyda B MOMEHT MPOXOXKJIECHHUS UM IOJIOKEHHUS
paBHOBecus. YCKOpeHUe CBOOOIHOTO naaeHus paBHo 9.81 m/c2,

4, CrepxeHb Maccoil 1.4 Kr moaBelleH 3a OJWH KOHEI[ Ha TOPU3OHTAJIBbHYIO OCh, U
MOXET CBOOOJIHO BpaIlllaTbCid BOKPYT 3TOW OcH. B Apyroi, HMKHMA KOHEL CTEep>KHS
nonaaaet mapuk maccod 200 r, JAETSAMMA CO CKOPOCTHIO 5 M/C MEPIEHIUKYISIPHO OCU U
CTEPIKHIO, U MPUJIUIIAET K CTEPKHI0. HaliTh CKOPOCTH IIapuKa cpa3y MOCie NpUIAINAaHUS.

5. OIHOPOAHBIM JUCK, BpAIAIOIIMNCI BOKPYr CBOEH OCH, MEJIEHHO KJIaAyT Ha
TOPU30HTAIBHYIO IIEPOXOBATYK) IMOBEPXHOCTh TaK, YTO €ro OCh MapajulesibHa
NOBEPXHOCTU. B pe3ynprare ymnpyroro ynaapa O NOBEPXHOCTb AUCK OTCKOYMII TOJ
HEKOTOPBIM yTJIOM K BEPTHKAJIH, YK€ HE Bpallasich. HailTu 3TOT yroy1 0TCKOKa.

Cemectp 8
Bapuanr 1



1. CxaisipHbIi MOTEHIMAN 3JeKTpruueckoro mois umeet Bux ¢(r) = (ar)cos(br), roe a
u b — mocrosiHHBIe BekTOpHI. HaliTi HANIPsKEHHOCTH SIEKTPUIECKOTO TTOJIS.

2. 3apsn pacnpenei€H BHYTpPH Imapa paamycoM R cdepudeckn CHUMMETPHYHO C
00BEMHOI moTHOCTEIO P(F) = oo (1 — r?/R?), Tie r — paccTosHMeE OT LieHTpa mapa. Haiitu B
BaKyyMe HanpspKEHHOCTh SJIEKTPUYESCKOTO TOJIS.

3. BekTopHbIi noTeHmuan MarauTHOro nons umeer Bug A(r) =a(br)?, rne au b —
ITIOCTOSIHHBIE BEKTOPBI. HaliTh BEKTOp MarHUTHOM MHIYKIIVH.

4. Tok TEUY€T BIOJb OCH OECKOHEYHOr0 HMIMHAPA paguycoM R U pacrpenei€éH BHyTpU
mumHApa ¢ miotHocThio j(F) = jo (/R — r?/R?), roe r — paccTosHME OT OCH LMJIMHAIPA.
Haiitu B BakyymMe MHAYKIHWIO MarHUTHOTO IOJIS.

5. CocraButh ¥ pemuth nuddHepeHIInaIbHOe YpaBHEHUE I 3apsa KOHJEHcaTopa
&mkocThio C B KOHTYpE € CONPOTUBJICHHWEM R mpu 3aMbIKaHUM 1eTH, eciii B MOMEHT t =0
3apsi KOHIeHcaTopa ObUT paBeH (o.

Bapuant 2

1. CocTaBUTh W pEIINTHh ypaBHCHHE I TOKAa B KOHTYpPE C WHAYKTHBHOCTHIO L M
compoTtuBieHueM R mpu 3ambikanuu nenu Ha noctosHHyo DJIC ¢, ecnu B MmomeHT t = 0
TOK B IICTIH OTCYTCTBOBAJL.

2. Cuna Toka B Ll yBeauuuBaeTcs 1o 3akony I(t) = lo - (t/ T)® ¢ momenra t = 0 1o
mMomenta t = T . HaiiTm KonmmuecTBO TEIIOTHI, BBHIJACIMBIIEECS 3a OTO BpeMs Ha
conpoTuBieHuu R.

3. BonHoBas GyHKIIMS YaCTHUITHI, HAXOIAIIEHCS B OTHOMEPHOM COCTOSTHUH, B 00JIacTH
X > 0 paBHa y(x) = A(e™™ —e *®), a BHe oT0l 00mactu Y(X) = 0. Haiitn nmocrosanyo A > 0
Y BEPOSITHOCTh HAXOXKJICHHS YacTUIIBI Ha oTpeske [1 /a, 2 /.

4. BonHOBas PyHKIHSI OJJHOMEPHOTO CTAIIHOHAPHOTO COCTOSIHUS YaCTHUIIBI MacCoi M B
obmactu X > 0 paBHa y(x) = Ax? exp(-ax) , a BHe 3Tol obnactu y(X) = 0. Halitu B o06nactu X
> () moteHImanbHy0 sHepruto U(X) u snepruto E sToro cocrosiaust wactuiipl, eciu U(+o0)
=0.

5. Yactuiia HaXOquTCS B OJJHOMEPHOW OECKOHEUHO TIyOOKOM MOTEHIMAIbHON SMe B
COCTOSTHUU ¢ BOJIHOBOM (PyHKIIHEH w(X) = A(—4u,(X) —iug(X) + 2uy; (X)) , 1 MOXKET HaXOAUTHCS
B COCTOSHHM C BOJIHOBOW (QyHKIHMEeH ¢(X)=B(6ug(x)+7iu;(x)). 3aech Un(X) -—

HOpPMUPOBaHHbIE Ha | COOCTBEHHBIC BOJHOBBIE (YHKIMH orepaTropa sHepruu. Haitu
noctossaabie A > 0 u B > 0, a Takke BepOsSTHOCTh HAXOXKJEHUSI YaCTUIIBI B COCTOSIHUH C

P(X).

Cemectp 9

Bapuanrt 1
1. VnenbHast (10 YUCIY MOJIEKYJ) TEIUIOEMKOCTh HICATBLHOTO ra3a B HEKOTOPOM
IPOIIECCE 3aBUCHUT OT TEMIIEPATYpPHI IO 3aKoHy C = Co + « (T / Ty )*. U3BecTHa ynenbHas



TEMI0EMKOCTh Tra3a Cp. HallTu mpu u3MeHeHuu TeMmrepaTypbl oT Ti 10 T2 yIENbHYIO
paborty rasza.

2. YpenbHas TEIIOTa NapooOpa30oBaHUs UICATBHOIO ra3a 3aBUCHUT OT TEMIIEPaTyphl 1O
3aKOHY 02 = Qo + S (To /T )2 [laBneHne HACHINIEHHBIX NAPOB ra3a IPU TEMIEPaType
To paBHO Po, @ YIAETBHBINA 00BEM KUAKOCTA MHOTO MEHBIIIE

yaenpHoro o0hEéMa ra3a. HaliTu 3aBUCUMOCTH JaBJICHUS r
HACBHIIIEHHBIX MapOB UACAIHHOTO Ta3a OT TEMIIEPATYPHI.
3. Haiitu KIIJI TermoBoro ABUTATENS, IUKJI KOTOPOTO B
nepemMeHHbIX (S, T) m300pak€H Ha pucyHKe (KpuBas — > [I0JIOBHMHA
smmnca). MUHUManbHas U MakCUMailbHas TEMIIEPATyphl B S ukie

paBHBI Tmin U Tmax.

Bapuant 2

1. IT1OTHOCTH BBIpOXKAEHUS ypoBHeW sHeprun E depmu-uactui pasHa g(E) = o (E /
&)V, rae V — 06béM cuctemsl yactuil. Haiitu npu T = 0 mapneHne cucTeMbl Kak (yHKIIUIO
XUMHUYECKOTO IOTEHIMANA L.

2. DHEepruu Kaxa0u pa3InduMON YaCTUIIBI TEPMOTIMHAMUYECKONW CUCTEMBI TPUHUMAIOT
sHauenus E, = (bn — 3)g, n =0, 1, 2, ...,9. Haiitn ynenbHyto (10 YHCIY YaCTHII)
SHTPOIHIO CUCTEMBI, €CIIU €€ TeMIeparypa paBHa T .

3. Haiitu Bemuuuny (<v’>)Y" nna npeansHoro rasa, eciim Macca ero MOJIEKYJIbI paBHA
Mo, a TEMIEpaTypa paBHa T.

HpOMe)KYTO‘-IHaH aTTcCTalui

IIK-1. CnocobeH ocBamBaThb M HCIOJIb30BATh TEOPETUUECKUE 3HAHUS M IMPAKTUUYECKHUE
YMEHHMSI U HaBbIKU B IPEIMETHON 00JacTy MPH pelIeHnU NpodecCHOHAIbHBIX 3a/1a4.
3HaeT: OCHOBHbBIC TIOHATHSA U 3aKOHBI TEOPETHUECKOM (U3UKU Ais (HOpMHUPOBAHUS
CIIOCOOHOCTH OCBaMBaTh M UCIOJb30BaTh TEOPETUUECKUE 3HAHUS U MPAKTUYECKUE YMEHHUS
Y HaBBIKU B MPEIMETHON 00JIaCTH MPU peLIEHUH MPO(PECCUOHATBHBIX 3a/1a4.

YMeer: nIpUMEHSATh NPUHLMIBI U METOAbl TEOPETUUYECKOM (PU3MKHU IJIsi (POPMHUPOBAHUS
CIIOCOOHOCTH OCBaMBaTh M UCIOJIb30BAaTh TEOPETUUECKUE 3HAHUS U MPAKTUUYECKUE YMEHUS
Y HaBBIKU B NMPEMETHON 00JIaCTH MPU pELIEHUU MPO(PECCUOHATBHBIX 3a/1a4.

Brnageer: npeacTaBieHreM 0 NPUMEHEHUH TPUHIIMIIOB U METOJ0B TEOPETUUECKON (PU3UKU
Uist (POPMUPOBAHUSL CIIOCOOHOCTH OCBauMBaTh W HCIOJIb30BAaTh TEOPETUYECKHE 3HAHUS U
NpPaKTUYECKUEe yMEHUS W HaBBIKU B MNPEAMETHOM o00nacTM TMpu  pelIeHUuu
poheCCHOHANIBHBIX 33]1a4.

3amgaHus1, He0OX0UMBIC TS orlecHuBaHus chopmupoBanHocTH [1K-1
[TepedyeHn BOMPOCOB K HK3aMEHY
Cemectp 7
1. KuHemaTrka TOYKH. Y paBHECHHS ABMIKCHUS, TPACKTOPHS, CKOPOCTh TOUKH.



Y ckopeHre TOUKH U €ro cocTaBisitonre. Pannyc KpuBU3HBI TPACKTOPHH.
Kunemaruka TBEpI0TO Tena. BpailieHne BOKpYT TOUKU. YTkl Diiepa.
VYrioBasi CKOpPOCTh U yIiIoBoe yckopeHue. VX cBsi3b ¢ yriiamu Didepa.
CnoxHO€E NBUKEHUE TOYKU. 3aKOH CIIOKEHUS CKOPOCTEH.
CnoxHOE ABMKEHUE TOYKH. 3aKOH CIIOXKEHUS YCKOPEHHI.
CnoxHOe ABMKEHUE Tella. 3aKOHBI CJI0KEHHUSI YIJIOBBIX CKOPOCTEHN M YIJIOBBIX
YCKOPEHHM.
8. lunamuka touku. [Ipunuun otHocuTenbHOCTH ["anuies. AKCHOMBI KHHETUKH.
3akoHbl HproTOHA.
9. JluHamMuKa TOUYKU B HEMHEPIUAIBHBIX cUCTeMaX OTcUYETa. CUIIbl MHEPIIHH.
10.YpaBHeHre U3MEHEHHUS U 3aKOH COXpAaHEeHHs UMITyJibca. L{eHTp Macc 1 3aKOH ero
JBH>KCHUSL.
11.PabGoTa, MOIIIHOCTh, SHEPTHUSI.
12.YpaBHEHNE H3MEHEHUS U 3aKOH COXPAHCHHS YHEPTHH.
13.MOMEHT UMITyJIbCa 1 MOMEHT CHJIbI OTHOCHTEIIEHO TOUKH. Y paBHCHHE MOMEHTOB.
14.YpaBHEeHNE U3MEHEHUS U 3aKOH COXPaHEHUS MOMEHTA UMITYJIbCA.
15.MOMEHT UMITyJIbCa U CHJIbI OTHOCUTENBHO LeHTpa Macc. VX cBoOMCTBa.
16.YpaBHEHNE MOMEHTOB OTHOCHTEILHO TIeHTpa Macc. @opmyna Kénura.
17.]IBr>keHne B LICHTPaJIbHO-CUMMETPUYHOM T10Jie. 3akoHbl Kemiepa. 3agava 1ByX Tell.
18.CucreMsbl co CBSI3IMH, TOJJOHOMHBIE CBSI3U. BUpTyalbHbBIE TIEpeMEIIeHUS, TPUHITUTT
Hamnambepa.
19.Cucremsl co cBsi3samu. YpaBuenue Jlarpanxa I-ro poxa.
20.060011EHHBIE KOOPAUHATHI U CKOpOCcTU. YpaBHeHue Jlarpanxka II-ro pona.
OO0600MEHHBIE cUTTa, UMITYJIBC, YHEPT U
21.®Oyuknus ['amunbrona. YpasHenus ['amuiibrona. [lepBbie HHTErpasibl ypaBHEHUN
['amunbTOHA.
22.Co0OCTBEHHBIC IMHEHHBIE KOJICOaHUsI TT0]] IEUCTBUEM PA3TMYHbIX CHJI.
23.BbIHYX/ICHHbIE TWHEITHBIC KOJIeOaHus B MexaHuke. Pe3oHaHc.
24.Jlnnamuka TBEPOTO TeJla C OJTHOM 3aKpeIIEHHOM Toukoi. TeH30p nHepIuy.
25.Jlnnamuka TBEpOTO Tena. J[mHaMudeckue ypaBHeHHs Diepa.
26./Ilunamuka TBEpAOTO Tena. [ mpockor.
27.JleicTBE MEXaHUYECKOW CHCTEMBI. [ [pHHITMTT HAMMEHBITIETO ACHCTBUA. Y paBHEHUE
Ditnepa — Jlarpanxa.
28.JluHaMUYeCcKre YpaBHEHUS IBMKCHUS B KPUBOJIMHEHHBIX KOOPUHATAX.
29.JleiictBue ['ammiibToHa — AkoOu. YpaBuenue ['amunbpToHa — SKoOwu.
30.Amnabatnueckre HHBAPUAHTHI.

No kWD

Cemectp 8
1. 3apsiabl ¥ TOKA. 3aKOH COXpaHEHUs SJIEKTPUUECKOTOo 3apsiaa. 3akoH Oma U 3aK0H
Jxoyis — Jlenna.
2. YpaHenusi Makcpemia B qudpepeHunanbHoil 1 MHTerpanbHou hopmax s
BELIECTBA U BaKyyMa.



3. 3aKOH COXPaHEHHUs PHEPTUU JIEKTPOMAarHuTHOro noJjsi. Bexrop IloiinTrHra.

4. 3akoH UMITYJIbCA 3IEKTPOMArHUTHOTO NoJIsA. TeH30p HaTsbKeHuit MakcBesa.

5. CkanspHbIi ¥ BEKTOPHBINM MOTEHIMABI 3JIEKTPOMATHUTHOTO TOJISA. Y paBHEHUS OIS
B noteHnuanax. Kannbposka norennuanos, yciosue JlopeHiia.

6. Ypasuenus Jlamambepa u BoiHOBOE ypaBHeHHE. O0I1Iee penieHne ypaBHEHHUH OIS
B [NOTEHIMaNaxX. 3ana3blBalol1e NOTCHIINAIIbI.

7. YpaBHEHUE I CKAIAPHOIO MOTEHIMANIA AIEKTPOCTATUYECKOIO MOJISI B BAKyyME.
ITone ToyeuHoro 3apsna.

8. Onextpuueckuit aumnossb. [lone numnosns.

9. OCHOBHbIE ypaBHEHHUS FIEKTPOCTATUUECKOTO TOJS B AUAJIeKTpUKe. [IpoBogHNKY B
AIEKTPOCTATUYECKOM TIOJIE.

10.OHeprus 3MeKTPUUECKOro MOJIs B BaKyyMeE U B AUDJIEKTPUKE. DHEPTHUS 3apsHKEHHBIX
IIPOBOJHUKOB U B3aUMOJICUCTBUS 3aps0B.

11.YpaBHeHus AJis1 BEKTOPHOTO NOTEHIIMAIAa MArHUTOCTATHYECKOTO MOJISI B BaKyyMe.

12 MaraurtHslil qumoins. [1one qumons.

13.IToCTOSIHHBIH JEKTPUUECKUN TOK U €r0 MAarHUTHOE TIOJIE.

14.OcHOBHBIE ypaBHEHUSI MArHUTOCTATUYECKOTO MOJISI B MATrHETHKE.

15.9Heprus MarHUTHOTO TOJISI TOCTOSIHHBIX TOKOB.

16.Bonnst ae bpoitna. Hectanmmonapuoe ypasuenue [lpéaunarepa.

17.BonHoBast yHKIUS. Y paBHEHUE HEPA3PHIBHOCTH.

18.Craunonapnoe ypasHenue llpéaunrepa. CoOCTBEHHbIE SJHEPTUU U COOCTBEHHBIE
BOJIHOBBIE (DYHKLIUU.

19.Yactuua B HOTEHIUAIBHOM SIME.

20.IToTeHnmanbHbIi Oapbep U TyHHENIbHBIN 3G hekT. BepoaTHOCTh TPOX0XKIeHUS
YaCTHULIbI Yepe3 MOTEHIMAIbHBIN Oapbep.

21.OHOMEpHBIN KBAaHTOBBIN TAPMOHUYECKUN OCITWILIATOP. Y POBHU SHEPTUU U
COOCTBEHHbBIE BOJTHOBBIEC (DYHKIIMH.

22.0OpOuTabHBII MOMEHT UMITYJIbca. ETO COOCTBEHHBIE 3HAUEHHS I COOCTBEHHBIC
(GyHKUIMU B cpepryeCcKUX KOOPIUHATAX.

23.1leHTpanbHO-CUMMETPUYHOE TI0JIE B KBAHTOBOW MexaHuke. Bogopoaomoao0HbIi
atoM. Ero ypoBHM 3HEpruu, COOCTBEHHbIE BOJIHOBBIE (PYHKIIUU.

Cemectp 9

1. Makpocuctempbl. CTaTUCTUYECKUNA U TEPMOJIMHAMUYECKHUI CIIOCOOBI OTIMCaHUS
MAaKpPOCHUCTEMBI.
TepmoanHaMuueckue napaMeTpbl. PABHOBECHBIE M HEPABHOBECHBIE CUCTEMBI.
dazoBoe npocTtpancTBo. KBaszukiaccuueckoe mpuOIMKEeHUE.
HopmupoBka u cpeHue 3HadeHusi B craTucTudeckoit ¢pusnke. Goykryaruu.
Teopema JInyBumis.
OHTpOMHS, €€ CTATUCTUYECKUN CMBICI.
3aKoH BO3pacTaHUs SHTPONUU U ero pu3nuecKas HHTEpIpeTanus.
Pabota u konuyecTBO Temia. [lepBoe Hayano TepMOIMHAMUKH.

N OThWN



9. Bropoe nauano repmoaunamuku. O0benuHEHHAs (PopMa MepBOro U BTOPOro Hayal
TEPMOIUHAMHUKH.

10.9uTanenus. CBOOOIHAS SHEPTHSI MAKPOCHCTEMBI.

11. TepmonrHaMUyeCKrE TOTEHIUATIBI.

12.0 HampaBIICHHH H3MECHCHUS TEPMOIUHAMHYCCKUX ITOTCHIIUAIOB TP HEOOPATHUMBIX
poIieccax.

13.Anunabatuyeckuii mporecc. Y paBHEHUS aauadaThl.

14 Pacnpenenenue ['u66ca.

15.Pacnpenenenre MakcBeiia Kak clieJICTBUE pacnpenenenus [ 'ndoca.

16.YcnoBust paBHOBECHSI MAKPOCHCTEMBI BO BHEIIIHEM TIOJIC.

17.Pacnpenenenue bonbimana.

18. XumMudecKkuii moTeHnuat, ero Gpu3unIecKuii CMbICII.

19.Pacnpenenenue ['m66ca ¢ mepeMEHHBIM YHCIIOM YacTHIl (KJIACCHUECKUN CITydait).

20.BriBOI TEpMOIMHAMHYECCKHX COOTHOIICHUH U3 pactpeaenacHus ['nooca.

21.CratucTryeckas CyMMa M CTaTUCTUYECKAA WHTETPAJL.

22.OCHOBHBIC TOJIOKEHUS KBAHTOBOM CTAaTUCTUKH.

23.Pacnpenenenne 'nb0ca ¢ mepeMeHHBIM YHCIIOM YacTHUIl (KBAHTOBBIN CITydJai ).

24 ITpuamun [laynu. Ero npuMeHeHe B KBAHTOBOW CTaTUCTHKE.

25.Pacnpeneneane ®epmu — Jlupaka.

26.Pacripenenenne boze — DiHIITEHHA.

27.Yépuoe uznyuenue. Gopmyna [1nanka. @opmyna Panes — Jxunca.

28.3axon Kupxroda.

4. MeTonu4ueckrue MaTeprabl, OpeACISIIONINE ITPOISAYPhl OLICHUBAHUS 3HAHWM, YMCHHM,
HaBBIKOB M (WJIM) OIBITA JESITEIBHOCTH, XapaKTePHU3YIOMUX J3Tamlbl (HOpMHUPOBAHUS
KOMITIETCHIIUH

TpeOoBaHuUs K 3K3aMEHY

ConocTaBUMOCTh PEUTHUHIOBBIX MOKa3aTeleil CTy/IeHTa M0 Pa3HbIM AUCIUIUIMHAM
1 bBaIbHO-PEUTUHIOBOM CHCTEMBl OLIEHKM YCIIEBAEMOCTH CTYJEHTOB OOECHeYMBaeTCs
MPUHATUEM €IUHOTO MEXAaHHM3Ma OIIEHKU 3HAHUM CTYJEHTOB, BBIPAXXEHHOTO B Oaax,
cornmacHo koTopomy 100 OanigoB — 3TO TMOJHOE YCBOEHUE 3HAHUM 1O Yy4yeOHOU
JTUCIUIUIMHE, COOTBETCTBYIOLIEE TPEOOBAHUSAM YUeOHON POrpPaMMBbl.

MakcumanbHbId pe3yiabTaT, KOTOPBIM MOMKET OBbITh JOCTUTHYT CTYJIEHTOM TIO
Kaxomy u3 biokoB pelituaroBoit orenku — 100 6aos.

B 3au€THO-3K3aMEHAIIMOHHYI0 BE€IOMOCTh M 3a4ETHYHO KHW)XKKY BBICTABIIIFOTCS
OLICHKH M0 MATHOAILHOM IIKajie U PEUTUHIOBBIE OLIEHKH B Oaax.

[Ipn momyyeHuM CTYIEHTOM Ha 3K3aMEHE WM 3a4€Te€ HEYJIOBJIETBOPHUTEIBHON
OIICHKM B BEIOMOCTh BBICTABJISETCS PEUTHHrOBasi oOlmeHKa B Oamrax (<40 OamioB),
COOTBETCTBYIOIIAS (PAKTUYECKUM 3HAHUSIM (OTBETY) CTY/ICHTA.

TpeOoBaHuUs K SK3AMEHY



Jns nomycka K 3K3aME€HY HY>KHO BBITIOJHUThH BCE JOMAIIIHUE 3aJIaHusl, TPONTH BCE
OTIPOCHI, HAMKMCaTh BCE KOHTPOJBHBIE PaOOTHI, a TAaKKe 3aUTUTH OJIWH pedepar 1Mo
BBIOOpY CTymeHTa. Ha sK3aMeHe CTyJeHT AOKEH OTBETHUTh HA JBa TEOPETHUYCCKHUX
BOIpOCa.

[IIxama oreHMBaHMUA YK3aMEHa.

Kpurepuu onieHuBaHus bayel

[TonmHble W TOYHBIE OTBETHI HA Bce Bompochl. CBOOOAHOE BiIaJieHHEe OCHOBHBIMU TepMmuHamu U | 21-30
noHsATHAMH Kypca. [locnenoBarenbHoe U JOTHYHOE M3JI0KEHHUE MaTeprana Kypca. 3aKOHYECHHbIE
BBIBOJIb M 00001IIeHHS 110 TeME BOMPOCOB. VcuepnbIBaloiye 0TBETH Ha BOIPOCHI.

OTBeTHl Ha BOIPOCHI COACPIKAT OT OJHOM A0 TPEX HErpyObIX omuOOK. YBepeHHoe BiaaecHue | 15-20
TEPMHHAMHA W TOHATHSAMH Kypca. M3nmoskeHue Marepmania Kypca IMOYTH BCETJa JIOTUYHO U
MoCJIeIoBaTebHO. BBIBOABI M 0000IIEHUSI IO TEME BOMPOCOB COACPKAT O TPEX JIOTHUECKU
HE3aKOHYCHHBIX MOJIOKEeHHH. OTBETHI HAa BOMPOCH B OCHOBHOM HCYEPITBIBAIOIIHE.

OTBeTHl Ha BOMPOCH! B IIEJIOM MpaBUJIbHBIC, HO coJepkaT Ooiee TpEx omuOOK, B ToMm uucie | 8-14
rpyobix. Biiagenue repMuHamMu ¥ MOHATUSMU Kypca HeyBepeHHoe. M3n0xeHne Marepuaina 4acto
HEJIOTMYHO U HEe BCerja MmocieAoBaTeabHO. BrIBOABI 1 0000IIEHHS IO TEME BOMPOCOB COAEPKAT
Oosiee TPEX JIOTUYECKH HE3aKOHUEHHBIX MoJI0yKeHHH. OTBETHI HA BOIIPOCH! HETIOJIHBIE.

HpaBI/IHBHHe OTBCTbl Ha MCHCC IIOJIOBUHBLI BOIIPOCOB. OTCYTCTBI/IG BiIaaACHHUA OCHOBHBIMHU 0-7
IOHATUAMU KYypCa. MaTepI/IaJI H3JI0KCH HCJIOTMYHO, HEIOCJICAOBATCIbHO W HCIIPABUJIBHO.
BriBoasl u 0606H_[CHI/I$I 10 TEMC BOIIPOCOB IMOYTH BCCTra COACPKAT JIOTUICCKU HC3aKOHUCHHLIC
TCMBI.

HMTorosas mikana BEICTaBJICHUS OLCHKH I10 JUCHUIIIINHC.
OtBeT O6yanOHl€FOC5I Ha 3a4€Te OILICHUBACTCA B Oanmax ¢ Y4YCTOM HIKaJIbI
COOTBCTCTBUAA peﬁTHHFOBLIX OLICHOK IATHOAIEHBIM OLICHKAaM.

Ouenka 110 5-6auteHoi cucreMe | Ouenka mo 100-0auibHOI cucTeMe

OTanyHO 81100
Xoporio 61 —80
Y 10BIETBOPUTETHHO 41 -60

HeynoBneTBopHuTEIbHO 0-40




