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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 | OBAaHHOC HUS usi usi
HITUU TH
IK-1 [ToporoB | 1.Pabota Ha | 3HaeT: B3auMMOCBs3b Teoperuueckoil | Jomamue | [lkana
Bl y4eOHBIX buszuku c MeJJarOTHYECKUMU | € 3aJaHue, | OLICHUBAH
3aHATUAX JTUCIUILTMHAMM. pedepar, | usa
2.CamocTost | YMeeT: TMPUMEHSITh TPUHIMUIIBI ¥ | KOHTPOJIb | IOMAIIHU
TebHAs METOJIbl TEOPETHYECKOW (U3UKU K HBIC X 3a/IaHu’
pabora pEIICHHI0 BOMPOCOB M TpodsieM B | paborer | Illkama
o0JacTu megaroruku u o0pa3zoBaHUsl. OLICHHUBaH
ust
pedepara
[Ixana
OLICHHUBaH
ust
KOHTpPOJIb
HOU
paboThI
[Tponsun | 1.Pabota Ha | 3HaeT: B3auMoOCBs3b TeopeTuueckoil | Jlomammue | [lkana
YTBIN y4eOHBIX buzuku c MEeJaroru4ecKuMu | € 3aJlaHue, | OLICHUBaH
3aHATHUAX JTUCITUTITHHAMM. pedepar, | usa
2.CamocTost | YMeeT: TMNpPUMEHSITh MPUHUUIIBI U | KOHTPOJIb | TOMAIIHU
TeJbHas METOABl TEOPETUYECKOW (HU3MKH K HbIE X 3aJJaHuH
pabota pElIeHrI0 BOMPOCOB M TpobieM B | pabotsl, | [lxama
o0jacTy megaroruku ¥ oOpa3oBaHus. | MPaKTHYEC | OLIEHUBAH
Bnaneer: MpEeACTaBICHUEM 0 Kast us
MPUMEHEHUHU TPHUHIIMIIOB W METOJOB | MOATOTOBK | pedepara
TEOPETUIEeCKON (PU3UKH K BOMPOCAM U a [xana
npobieMaM B 00JIacTH TIETArOTHKU U OIICHUBAH
o0Opa3oBaHMs; TPEICTABICHUEM O ust
MPE3CHTAIHSIX B obmactu KOHTPOJIb
o0Opa3oBaHusl. HOM

1 YKasbiBaeTca MHPOpMaLMA B COOTBETCTBUM C yTBEPKAeHHOMN PM/,

2 YKa3blBaeTcsa MHPOpMaLMA B COOTBETCTBUM C yTBEPKAeHHOoMN PM/,




paboThI
[Mkana
OILICHUBAH
ust
MIPaKTHYe
CKOM
MOJITOTOB
KU
Onucanue nIKan OleHUBaHUs
[IIkayia 1 KpUTEpHUU OLICHUBAHKS JOMAIIIHUX 33/ IaHUMI
Kpurepuu onieHuBanus baer
Crynent npaBuibHO BbinonHmI 0-30% Bcex JOMAaITHUX 3a/1aHUu 0-1
Crynent npaBuiibHO BbIonHWI 31-50% Bcex goManiHux 3aJaHui 2-4
CryneHT npaBuibHO BeIoiaHMI 51-70% Bcex JOMAIIHUX 3aJaHHHA o-7
Crynent npaBuibHO BeimoaHmI 71-100%Bcex momamrHux 3aganuit 8-10
[lIxana u KPUTCPHUU OLICHUBAHMA pe(bepaTa
Kpurepun onienuBanus bayner
CTy/IeHT IOKa3bIBACT MTOJIHOC HE3HAHUE TEMBI BBITIOJTHEHHOW PabOTHI. 0-2
CTyleHT B IEJIOM TIOKa3bIBaeT HE3HAHUE TEMBbI PAOOTHI, OJHAKO BBICKA3BIBACT 3.4
OTJICNIbHbIE MPABUIIbHBIC OTBETHI HJIU COOOPAKECHHUS.
CTy/leHT B IIEJIOM TIOKa3bIBa€T MIOHUMAaHUE TEMbI PabOTHI, HO B OTBETaX MMEETCS 5.6
MHOTO OIIMOOK, HEIOCTATKOB M HEJIOUETOB.
CTyleHT MOKa3bIBaeT MIOHUMAaHUE TeMbI PabOTHI, 2 B OTBETaX MOXKET OBITh JI0 TPEX 7.8
HEerpyObIX OmHKOOK, HEJOCTATKOB U HEIOUETOB.
CTyneHT MOKa3bIBae€T XOpOoIllee 3HAHWE TEeMbl PAa0OTHI, a OTBETHI HE COJAEpHKAT 9-10
HerpyObIX OIKNOOK, HEJOCTaTKOB U HEJIOUETOB.
[1Ikana ¥ KpUTEPUH OICHUBAHUS KOHTPOJBHOM pabOThI
Kpurepuu onienuBanus bansl
CryneHT He pemui 3a7ja4y 1 1okas3ajl OoJHOE He3HaHUE TEMbI 3aJaHMsl. 0
CTyleHT He pemmi 3a/1a9y, HO UMEIOTCS TOJIBKO OJTHA — JIBE WIS WJIU IOJXOJIbI K 1
PEIICHHUIO 33/1a4H.
CtyneHT He pemui 3aaady, HO HUMEIOTCSA Ooree JBYyX NPaBUIBHBIX HICH WIH 5
MOJIXO0JIOB K PEIISHUIO 3a]1a4H.
CTyseHT B LIeJIOM pemuia 3ajady, HO B PEHICHHH MMEIOTCS 3aMETHBIE M TpyObie 3
OITMOKH, HEJTOCTATKH W HEJTOYETHI.
CrymeHT pemun 3a7ady, OJHAKO B PEIICHUH MMEIOTCS HECYIIeCTBEHHBIE OIIHOKH, 4
HEJOCTAaTKHU U HEJOYETHI.
CTyJeHT pemm 3a/1ady ¥ ToKa3aJl MOJIHOC U YBEPEHHOE 3HAHUE TEMBI 3aJIaHUS. 5




[Ilkana ¥ KpUTEPUU OLICHUBAHUS IPAKTUYECKUX PAOOT

Kputepuu onenuBanust baer
CryzaeHT pemni 3a/1a4y U oKa3ai IMOJIHOE ¥ YBEPEHHOE 3HAHUE TEMbI 33/1aHUS 5
CryzaeHt peuuni 3a1a4y, OJTHAKO B PEUICHUH UMEIOTCS HECYIIECTBEHHbBIE 4
OIIMOKHU, HETIOCTATKH U HETOYETHI

CTyzAeHT B LIeIOM PeLInI 3a/1auy, HO B PEIICHUH UMEIOTCS 3aMETHbBIE U IpyObie 3
OIIMOKHU, HEIOCTATKH U HETOYETHI

CryzaeHT He penu 3a1auy, HO UMEIOTCs 6oiee IBYX MPaBUIbHBIX UACH WU 2
MOJAXOJ0B K PEIICHUIO 33a4H

CTyzAeHT He penu 3aa4y, HO UMEIOTCS TOJIbKO OJHA — JIBE UJEH WU TOIXObI 1
K PEIICHUIO 33/1a4u

CtTyzaeHT He penu 3aa4y 1 Mokasall oJIHO€ He3HAHHE TEMbl 3aJaHus 0

3. KoHTpolnibHbIE 3a/laHUs WU WHBIE MaTepuajbl, HEOOXOAUMBIC JUISI OLEHKH 3HAHUH,
yMEHUHN, HaBBIKOB W (WIM) ONBITa JIEATEIbHOCTH, XapaKTEPU3YIOIIUX  ATarlbl
dbopMupoBaHUs KOMIIETEHIINI B IPOIIECCE OCBOSHUSI 00pa30BaTEeIbHON MporpaMMBbl

Tekymunii KOHTPOJIb

[IK-1. Cnocoben ocBavBaTh W HUCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS W MPAKTUYECKUE
YMEHUS U HAaBBIKH B MPEIMETHOI 001acTH MPU PEIIEHUH MPOPECCUOHAIBHBIX 3aad.

3HaeT: B3aMMOCBS3b TeopeTquCKoﬁ (1)I/IBI/IKI/I C ICAJarortdycCKNMMH JUCOUIININHaMHU.

3amanus, HeoOXxoaumble sl olleHuBaHus copmupoBanHocTH [IK-1 Ha moporoBom
ypOBHE

Hepequb IMPUMCPHBIX JOMAITHUX Sa,[[aHI/Iﬁ 10 AU CHUIIIINHC

Cemectp 7

1. MaTepuanpHas TOYka JBMKETCA 10 mapabosie Yy =Kx? Tak, 4ro €€ yCKOpeHHue
napajieJIbHO OCH Y, a €ro MOJYJb NOCTOSHEH W paBeH W. OmnpenenuTs HOPMaIbHYIO U
TaHTeHIIMAIBHYIO COCTABIISIONINE YCKOPEHUS TOYKU KaK (DYHKIIMU BPEMEHH.

2. MarepualibHasi TOYKa JIBIKETCS B TUIOCKOCTH. EE€ TaHTeHIMaIbHBIE M HOPMAJIbHBIC
YCKOPCHHSI PaBHBI MOCTOSHHBIM BeinurHaMm a u b. HaiiTu 3akoH IBMIKEHUS M ypaBHEHUE
TPAGKTOPUU TOYKM B JICKAPTOBBIX KOOpPAMHATAX; HaYaJbHbIE YCJIOBUS CUMUTATh
n3BeCTHbIMHU. [l0Ka3aTp, 4TO TpacKTOpUs UMeeT BUJ cniupanu. Hailtu ypaBHeHue cnvpanu
B MOJISIPHBIX KOOPJIMHATAX C LIEHTPOM B MPEETbHON TOUKE 3aKPYyUYUBAHUS CIIUPAIIH.

3. JIBmxeHue mMaTepualbHON TOYKU B TJIOCKOCTH 3aJIaHO B TOJSPHBIX KOOPJMHATAX:
p=p(t) u ¢=0o(). Ilokazatp, 4yTO B cIy4ae MOCTOSHCTBA CEKTOPHOW CKOPOCTH
6 = p?/2-de/dt BekTOp ycKOpEHUs TOUKH KOJIMHEapeH (mapajulelieH) e€ paguyc-BeKTopy, a
ero BeJMurHa W onpezensercs popmyroit bune:



W 77 |p a7 \p

4. MarepuanbHasi TOYKa JBUXKETCA MO OKPYKHOCTU paauyca R Tak, 4To yckopeHue
TOYKH 00pa3zyeT ¢ €€ CKOPOCTHIO MOCTOSHHBIN yrou o (o # 7/2). Hailti 3akoH IBYKCHUS
TOYKH. 32 KaKoe BpeMsi CKOPOCTh TOUYKH YBEJIUYUTCS B N pa3, €Ciu B HA4YaJIbHbII MOMEHT
t = 0 ona paBHsIaCh Vo?

5. MarepuanbHast Touka ABUKETCS B Tiockoctu XOY. M3BecTHA 3aBUCUMOCTD pajuyca
KPUBH3HBI OT BEJIMYHMHBI MpoijaeHHoro mytd R(S). HaliTu TpaekTopuio TOYkH, BHIOpaB B
KauecTBE HE3aBUCHUMOTO NTapaMeTpa BEJIMYMHY MPOIICHHOTO My TH S.

40%[1 d? (1)

Cemectp 8

1. Tloka3atb, 4TO B Ciiy4ae ChepHISCKA-CAMMETPUYIHOTO pacipeneiacHus 3apsaoB p(r)
BEKTOP HANPSIKEHHOCTHU AJIEKTPUUYECKOTO TO0JISI HapaBJjIeH Mo paauycy-BekTopy: E|lr.

2. B mape, paBHOMEpPHO 3apsOKEHHOM MO 00BEMY € TMOCTOSIHHOW IIJIOTHOCTBIO p,
uMmeercs: chepudeckas MmoyoCTh, IIEHTP KOTOPOH OTCTOUT OT LIEHTpA IlIapa Ha pacCTOSHUE
h. IMosocTe HAXOMUTCSA IEIMKOM BHYTpHU Inapa. HalTh Hanpspk€HHOCTH TMOJS BHYTPH
MOJIOCTH.

3. Ha paccrosiauu | oT nenTpa 3a3eMi€HHOM cdepbl paanyca R HaX0IUTCs TOYCUHBIH
3apan (. Haiitu mone BHe cdepbl, pacmpeneneHue 3apsiga, WHAYIHPOBAHHOTO Ha €€
MOBEPXHOCTH, U CUITy IPUTSDKEHUS 3apsjia chepoil.

4. Haiitu pacrnpezeneHde NOTEHLHANa 3JEKTPUYECKOro MOJsl, CO3JaBaeMOro IIapoM
paanyca R, paBHOMEpPHO 3apsKEHHBIM 10 00BEMY TIOJTHBIM 3apsiaoM Q.

5. B cdhepuueckom KoHIeHCaTOpE paanycChl BHYTpEHHEN U BHEITHEH 00kiIaiok Ry u Ry,
JlusnexkTpruueckasi MPOHUIIAEMOCTh BCEX HEMPOBOJAHUKOB &. 3apsji BHyTpeHHEN cdepsl (,
HapyXHsisg — 3a3eMiieHa. HaliT HanpspKEHHOCTh M MOTEHIMA DJIEKTPUYECKOTO TMOJs BO
BCEX TOYKAX mpocTpaHcTBa. OnpenenuTs EMKOCTh KOHIEHCATOPA.

Cemectp 9

1. JIBe oAMHAKOBBIE YACTHUIIHI COBEPIIAIOT OJHOMEPHOE JIBIIKCHUE B (GIIIUKEY JUTMHOU
L, ucnbIThiBasi aOCOMIOTHO YNPYTHUE COYNIApEHUsi APYT ¢ APYrom u co cteHkamu. [lycts B
HaYyaJIbHbII MOMEHT BPEMEHHM YaCTHIIbl PACIOJIOKEHBl y MPOTUBOIOJIOKHBIX CTEHOK, a
CKOpPOCTH WX Vi W Vo HampaBlieHbl HaBCTpeuy Apyr napyry. HapwucoBath ¢azoByto
TPAEKTOPHIO OJHOM M3 YACTHII IS HECKOJIBKUX 3HaUEHUH oTHOMmEeHus Vi/V, (1;2;3;...).

2. JIyis 9acTHIBI ¢ MAacco M, ABUTArOIICHCS B KyOe ¢ peOpom L, ucmbIThIBas yrpyrue
COYJIapEeHUsI Ha CTEHKAaX, HAUTH YUCIIO KBAHTOBO-MEXAHUYECKUX COCTOSHUM C DHEPTUSIMHU,
MEHBIIMMHU E, U CpaBHUTH €ro ¢ COOTBETCTBYIOIIUM 00BEMOM (hpa30BOT0 MPOCTPAHCTRA.
[Tokazarhb, 4TO MOCIEAHUN SBIISIETCS aIMa0aTUUYECKUM UHBAPUAHTOM, T.€. HE MEHSIETCS MpHU
MEJIJIEHHOM PacHIMPEHUH WU CKATUU KyOa.

3. KakoBa BepOATHOCTH TOTO, UTO MPH CIAYyYalHOM HU3MEPEHUU TOJIOKECHUS YaCTHUIIbI,
COBEpILAIOIICH rapMOHUYECKHE KOJICOaHHUs 0 3aKOHY X = Xo°COS(mt), MOJI0)KEHNUE YaCTHIIbI
oKaxkeTcs B uHTepBane (X, X + dX)? Beruucmurs <x?>,



4. B kaxnaom u3 Ng y3510B peméTku MoxkeT HaxoauTbes auoo 0, mubdo 1 arom. Ilycts N
aTOMOB CJIYYaifHO pacripeiesieHsl o y3iaaMm. Halitu uncio pacrnonoxenuit g(No, N) atomos
no y3iam, BeposTHocTh P(R, N) Toro, uto B R y3max pemérku aacopOUpoBaHO N aTOMOB,
cpenHee 3HaUeHUE <N> U cpenHee 3HaueHUe <(An)>>, rme An =n—<n>. Y6eaurscs, 4To
npu N maieix P(R, N) mepexoaut B pacupeneienue Ilyaccona.

5. Yactuna, Haxonadmascs B HMCXOJHBII MOMEHT B Hayajle KOOpAMHAT, JENaeT B
CIEIYIOIIMA MOMEHT CKa4OK Ha €IUHUIly JMOO BIPaBO, JIMOO BIEBO C OJMHAKOBOU
BEPOSATHOCTBIO. OmpenenuTh BepoATHOCTh Pn(l) TOro, yTo Yepes N IIaroB 4acTuiia
OKa)keTcs B Touke | ogHOMepHOM peréTku. PaccMoTpeTh mpeaebHbIN CiTydai 00IbIIuX N.
[Tonaras cpeqHuii HHTEPBAJI BPEMEHU MEKIy CKauKaMU paBHBIM o, mepenucaTe pe3yabTar
B BUJI€ BEPOSITHOCTU TOMAJaHMs YaCTUIBI B TOYKYy X uepe3 Bpems t=ntp. OO0OMHUTH
pe3yJbTaThl Ha Ciaydaid OJyXJgaHus 10 JABYMEPHOM KBajapaTHOM W TpEXMEPHOU
KyOM4eCKOM pereéTKam.

3ananus, HeoOXoauMmble aiisi oueHuBaHua cpopmupoBaHHoctH [IK-1 Ha mpoaBuHyTOM
YPOBHE

[Tepedyenb mpUMEPHBIX AOMAIIHUX 33JaHUI TTO AUCLUILINHE

Cemectp 7

1. MoropHast JoAKa MacCchl M, JABUTAIOMIAsICS C TOCTOSHHOM cuiod Taru Fo,
HNEePIEHINKYIApHONW Oepery, mepecekaeT peky wmupuHod 2L. CKOpocTbh TEUEHHS PEKH
paBHa HyJII0 Y OEperoB 1 JMHEWHO BO3PACTACT K CEPEANHE PEKU, MPUHUMAs MaKCUMaIbHOE
3HaueHUe Umax Ha €€ cepenune (Y = L). Onpenenuts TpaeKTOPHUIO JOIKU, CUUTAs], 4TO €&
HavyaJIbHasi CKOPOCTh B MOMEHT 3aIlyCKa JBUraTesst Opuia paBHa HyHO (ock Oy HarpaBUTh
BJIOJIb PEKH;, YCKOPEHHE JIOJKH TOMepEK peku 3amaércs BbIpaxkeHueM Wy = Fo/m=a, a
CKOPOCTh BJIOJIb peKu —Vy = U(Y)).

2. Han moBepxHOCTBIO 3eMiid JEHCTBYET OJHOPOJHOE MArHUTHOE TIOJie, BEKTOP
HanpspkéHHOCTH H KoTOporo ropu3oHTaneH. YacTuna ¢ 3apsjaoM € U Maccoil M HauMHaeT
JBMDKEHUE Ha BBICOTE N OT 3eMiin CO CKOPOCTBIO Vo, HANIPABJICHHON BEPTHKAIBHO BHH3.
[Tpy kakOM 3HAYEHWUW BBICOTHI N YacTUIIA HE CMOXET JOCTHYh MOBEPXHOCTU 3eMIIH?
(yckopeHue cBOOOIHOTO MaJACHUS CUNTACTCS U3BECTHBIM M PABHO Q)

3. DIEeKTpOH /MABIKETCS B HEOJHOPOJAHOM MArHUTHOM TIOJ€ C HaNpsSHKEHHOCTHIO
H = Ho®(y/a)e,. Haiitu 3akoH ABMXKCHHS M TPACKTOPHIO JJIEKTPOHA IMPH CIICAYIOIIMX
HavanbHbIX ycnoBusix: F(0) =0, Vo = Veey.

4. Yactuia ¢ Maccod M, J[BHUrarolascs CcO CKOPOCTbIO Vi, TMEPEXOIUT W3
MOJIyIIPOCTPAHCTBA, B KOTOPOM €€ MOTEeHIMalbHasi 3Heprus moctosiHHa W paBHa Ui, B
MOJIyIPOCTPAHCTBO C TMOCTOSHHOM sHeprueit U,. OmpeaenuTh U3MEHEHHE BEIMYMHBI U
HAIpPaBJIEHUSI CKOPOCTH dYacTHIbl (yroil 01 Mexay HOpPMalbl0 K IUIOCKOCTH pasjena
MOJYTIPOCTPAHCTB W HAMIPABJICHUEM CKOPOCTH V1, CAUTAETCS 3aJaHHBIM).

5. W3BecTHO, UTO TaHTEHIMAIbHASA W HOPMaJIbHass KOMITOHEHTBI CHUJIBI, NEHCTBYIOIINE
Ha MaTepHalibHYI0 TOYKY Macchl M, 3aBUCAT OT yria ¢, oOpa3oBaHHOTO KacaTebHOM,



IPOBEIEHHON K HEKOTOPOW TOYKE TPAaeKTOpuH, M HampasieHneMm ocd OX. OmpenenauTtsb
3aKOH JIBIDKCHHMSI MAaTCPUAIBbHOM TOUYKHM IPH CIECAYIONMX HaydaldbHBIX yciaoBusx: t=0,
V=V, ¢=0.

Vka3aHnue: BbIpa3suTh PAgUyC KPUBU3HBI 4YEpe3 YIVIOBBIC IMEPEMEHHBIC C ITOMOIIBIO
cootHomeHus 1/R = do/(vdt)

Cemectp 8

1. BonnoBas GpyHKIMS 3a/1a€TCsl HA BCEH BEIICCTBEHHOM OCH BBIPAKEHUEM
2

X
Y(x) = Axexp ~ 52l
0

I7ie Xo — KOHCTaHTa ¢ Pa3MEPHOCTBIO JUIMHBI. BBIYMCINTE HOPMUPOBOYHYIO KOHCTAHTY
A.
2. JlokasaThb TOXKIECTBA:
£.C] = —[6.F]; {F.G)={C.F}.
3. PackpbITh CKOOKH:

-2 () (o)
Xo Po/ \Xo Do Xo Po Xo Do

4, Jloka3aTb, 4TO IPOU3BOJILHBIN ONEpPAaTOpP MOXKHO OJHO3HAYHO MPEJCTABUTH B BUIC
CYMMBbI 3pMHUTOBA U aHTUIPMHUTOBA ONEPATOPOB.

5. Cpemu BenuumH I, P, L, L? Haiith mapsl cCOBMECTHO M3MepUMBIX. JIJIsI COBMECTHO
M3MEPUMBIX 3alUCaTh COOTHOILICHUSI HEOTIPEACIEHHOCTEM.

Cemectp 9

1. JIBa oMHAKOBBIX IIapa ¢ MaccaMd M W MOCTOSSHHOW YACIbHOU TeIutoéMKOoCcThi0 C
MMEIOT TeMIlepaTypsl T1 U Tz. HallTh U3MeHeHue >HTPOINUU MIApPOB MOCE YCTAHOBJICHUS
TEIJIOBOI'O PABHOBECHS B pPE3yJIbTaTe KOHTAKTA.

2. HaliTh MakcuManbHyI0 paboTy, KOTOPYH) MOYKHO TOJYYUTh IPH PaCHIUPCHHUH
OJHOATOMHOTO UAEAIBHOTO ra3a MpHu MOCTOAHHOMN TeII0EMKOCTH C.

3. Boerunciuth paznocth temnoémkocteit Cg — Cp s uzorpomnHoro audnektpuka (E —
HANPsDKEHHOCTh  AJIEKTpUUYecKoro moiigs, D — snekrpuyeckas WHAYKIUS). YpaBHEHUE
cocrosiHus auanektpuka D = g(t)E, € — nuanexkrpuueckas MpOHUIIAEMOCTb.

4. Tlycts mapamarteTuk — cuctema N crimHoB (S = 1/2) B KpucTauIMuecKoi MaTpuIe —
HAMAarHUYMUBAETCA NpPU TEMIEpaType To MHPAKTUYECKH [0 MOJHOro HackimeHus. Kak
M3MEHUTCS TeMIIepaTypa CHUCTEMbI B PE3yJIbTaTe KBAa3UCTATHUECKOTO aanabaTUYecKoro
pasmaranumBanug 10 B = 0? Temnoémkocts pemérkn Cy = Atd, A — KoHCTaHTa, 00BEM
CHUCTEMBI HE MEHSIETCS B MPolleccaX HaMarHWYMBaHUS-pa3MarHUUMBaHUS.

5. CKOpoCTh 3ByKa B ra3e WMJIM KMAKOCTH ompejenserca kak U2 = (0p/Op)s, Tae p —
MJIOTHOCTh BEIIECTBA. BBIpa3uTh CKOPOCTH 3BYKa Yepe3 M30TEPMHUUECCKUNA MOJYJIb COKATHS
Kt = p(0p/0p).. BeruncanTs ckopocTh 3ByKa B UcanbHOM rase u raze Ban-nep-Baanbca.



YMeeT: IpUMEHATh NPUHLMIIBI U METO/Ibl TEOPETUYECKON (PU3UKU K PELICHUIO BOIIPOCOB U
npo6JeM B 00JacTH IeJarOruKU U 00pa30BaHUsL.

3amanusi, HeoOxomuMmble i oueHuBaHus chopmupoBanHocT [IK-1 Ha moporoBom
YPOBHE

[lepeuens Tem pedepaToB MO TUCITUILINHE
Cemectp 7
Perynsphas npereccust THpocKona.
3asnaya IByX Tel U €€ NPUMEHEHUE B aCTPOPU3UKE.
3aKOH COXpaHEHMs SHEPTUU-UMITYJIbCa B sIEPHON (UBHKE.
MowmeHT ummnyibca u JIOpeHIIeB MOMEHT B PENIATUBUCTCKON MEXaHUKE.
VYpaBHEHUE ABUKEHUS HETOJJOHOMHBIX CHCTEM.
Teopus ynapa.
[Ipunuun pacuéra pepM B MEXaHUKE.

NogabkowbdE

Cemectp 8
MynbTUNIONBHBIE U3TYyYECHUS.
N3nyuyenue BaBunosa — YUepeHkona.
Tenerpadgubie ypaBHEHUS JJIs1 3JIEKTPOMArHUTHBIX BOJIH B JIMHUU Tiepeaad.
PacnipocTtpaHeHue n3nydeHus: B ONTUYECKN aKTUBHBIX CpeAax.
KBazuknaccuueckoe npuOImkeHue B KBAaHTOBOM MEXaHHUKE.
YpasHeHnue Jlupaka i 2J€KTpOHa.
Hecraunonapnas teopusi BO3MyLIEHHM B KBAHTOBOM MeXaHuKe. Marpuiia
paccesHusl.
Meton Xaptpu — @oka pacu€ra 3JHEpruid MHOTOJIEKTPOHHBIX CUCTEM.

NogabkowdE

©

Cemectp 9
Marpuna mmotHoctu. Ypasuenue lIpéqunrepa — JInyBuis.
@ynkuys Buraepa B KBAaHTOBOW MEXAHUKE U KHHETHYECKON TEOPHH.
[Tapamaruernsm [laynm n nnamarunetnsm Jlannay.
Lenouka ypaBHeHMi1 borontoboBa KHHETUYECKON TEOPUHU.
Kunernueckoe ypaBueHue bonprmana.
Kunernueckue siBinenus neperoca. Kunetnueckue ko3 huiueHTsl.

ok wdE

3amanus, HeoOXoauMmble st orieHWBaHus cdopmupoBanHoctu [IK-1 Ha mpoaBUHYTOM
YPOBHE

[Tepeyenpr mpUMEpPHBIX BAPUAHTOB KOHTPOJBHBIX PA0OT MO AUCIHUILINHE

Cemectp 7
Bapuanrt 1



1. YpaBHeHHUS NIBIJKEHUS TOYKH HUMEIOT Bui X = 7cos(x t/4), y = 5sin(z t/4) (B
eqununax CU1). Hanucath ypaBHEHUE TPACKTOPUU TOUKH.

2. Yroa ¢ mNoBOpOTa Tena BOKPYTI OCH M3MEHSEeTCs MO 3akoHy ¢ = 3t> + 2t + 7 (B
enununax CU). Yemy paBHa yrioBasi CKOPOCTh Tella B MOMEHT t; = 4 C?

3. Toueunoe Teno 6pormeHo o yriiom 60° Kk TOpU30HTY co ckopocThio 20 m/c. Halitn
paanyc KpUBHU3HBI TPACKTOPUHU TeJla B MOMEHT OpOCAaHMsI, €CIIU YCKOPEHHE CBOOOJHOTO
najieHus paBHo 9.81 Mm/c2.

4. MarepuanbHas Todka aABukerca o ocu OX mo 3akoHy X = t2 + 5t + 4 (B equHULIAX
CH). UeMy paBHO YCKOpPEHHE TOUKH?

5. 3akoH IBWKEHUS TOYKH 3aj1aH B Buze I(t) = 3cos(2t)i + 3sin(2t)j + 5t kK (B enquamax
CH). Haiitu HOpMaIbHOE YCKOPEHUE TOYKH.

Bapuant 2

1. Touka nBuxerca 1Mo Kpuboil Y = X2 / 2 (B eamnuuax CH) B NOJOKHMTEIEHOM
HAIPABJIEHUU C IOCTOSTHHOW CKOPOCTBIO 2 M/c. HallTm ImpOeKkuHio CKOPOCTH TOYKH Uy B
MOMEHT, Korja X = 4/3 m.

2. Ha momy nexXuT ogHOpOAHBIA HuiuHAp. [lon cramum nBUrath rOpU30HTAIBHO C
YCKOpPeHHEM 6 cM/c? NepNeHIMKYJISpHO OCH ILWIMHAPA, W IWIMHAP IIOKATHICS 0e3
CKOJIbXeHUs. C KaKUM YCKOPEHHEM OTHOCUTENIBHO HEMOABUKHON CUCTEMBI OTCUETA Oy IET
JIBUTATHCA OCh LIMHApa? CONpOTUBIEHUEM BO3/lyXa U TPEHUEM KauyeHUs TPEHEOpEYb.

3. Ha rBozne Bucut o6pyu guamerpom 80 cm. Ero otkmonmnum Ha yrom 90° u
ormyctuin. HailTu yrioByro cKOpocTh 0Opyda B MOMEHT MPOXOXKIECHUS UM IOJIOKEHUS
paBHOBecHus. YCKOpeHHe CBOOOIHOTO MajeHus paBHo 9.81 m/c2,

4. CrepxeHb Maccoi 1.4 Kr MOJBEIIECH 3a OJWH KOHEI| Ha TOPU3OHTAJIbHYIO OCh, U
MOXXET CBOOOJHO BpaIllaThCsi BOKPYr 3TOW ocu. B Apyroi, HIKHMIA KOHEIl CTEep>KHS
nonafaeT mapuk maccor 200 r, JeTAINNA CO CKOPOCTBIO 5 M/C TIEPIEHIUKYIISIPHO OCH H
CTEP>KHIO, U MPUJITUIIAET K CTEPKHI0. HaliTh CKOPOCTH 1IapuKa cpa3y Mocie NpHIAMaHus.

5. OgHOpOAHBIA NHUCK, BpalIAIONIUNCA BOKPYT CBOEM OCH, MEUICHHO KJIaayT Ha
TOPU30HTAJIBHYK IIEPOXOBATYI0 IOBEPXHOCTh TaK, YTO €ro OChb MapajulelibHa
NOBEPXHOCTH. B pe3ynbrare ynpyroro yaapa O NOBEPXHOCTb JMCK OTCKOYMJ IIOJ
HEKOTOPBIM YTJIOM K BEPTHKAJIH, YK€ HE Bpauasicb. HailTu 3TOT yroJy1 oTCKoKa.

Cemectp 8
Bapuanrt 1

1. CxaJsipHbII MOTEHIMAN 3JieKTpruueckoro mois umeet Bux ¢(r) = (ar)cos(br), roe a
u b — nocrosinubIe BekTOphl. HaliTi HAMPsHKEHHOCTH 3JEKTPUUECKOTO TOJIS.

2. 3apsna pacrpenei€H BHYTpPH Imapa paaumycoM R cdeprudeckn CHMMETPHYHO C
00bEMHOM moTHOCTEIO P(F) = oy (1 — r?/R?), Tie r — paccTosHueE OT LeHTpa mapa. Halitu B
BaKyyMe HalPsHKEHHOCTD 3JIEKTPUYECKOTO TIOJIS.

3. BekTopHBII MoTeHIMan MarHutHoro mois uMeer Bua A(r) =a(br)?, rne a m b —
MOCTOSIHHBIE BEKTOPBI. HaliTH BEKTOP MArHUTHOM MHIYKLIHH.



4. Tok Tedér B10JIb OCU OECKOHEUHOTO LMWIMHJIpa paguycoM R U pacnpenenéH BHyTpU
mumHApa ¢ mIotHOcThio j(F) = jo (/R — r?/R?), roe r — paccTossHME OT OCH LMJIMHAIPA.
Haiitu B BakyymMe MHAYKIHUIO MarHUTHOTO TOJIS.

5. CoctaButh U pemuth nuddepeHaibHoe ypaBHEHNE IS 3apsaa KOHIeHcaTtopa
émkocThio C B KOHTYpE C CONMPOTHUBIIEHUEM R Mpu 3aMbIKaHWU LIETH, eciau B MOMeHT t =0
3apsi] KOHJeHcaTopa ObLI paBeH (o.

Bapuant 2

1. CocTaBuUTh W PEIINTh ypaBHEHHE JII TOKAa B KOHTYPE C HHAYKTHBHOCTHIO L
conpotuBieHHeM R mpu 3ambikaduu nenu Ha noctosHayo DJIC &, ecau B Mmoment t = 0
TOK B IICITH OTCYTCTBOBAJL.

2. Cuna Toka B 1enu yBenuuauBaercs no 3akony I(t) = lp - (t/ T)3 ¢ momenTa t = 0 go
mMomeHnTa t = T . HaiiTm KOJIMYECTBO TEILUIOTHI, BBIJCIMBIICECS 3a 3TO BpPeMsS Ha
conpoTuBicHUU R.

3. BonHoBast (yHKIIMS YaCTHUIILI, HAXOISAIICHCS B OJJTHOMEPHOM COCTOSIHUH, B 00JIaCTH
X > 0 paBHa y(x) = A(e™™ —e *®), a BHe oT0l 00mactu Y(X) = 0. Haiitn nmocrosanyo A > 0
Y BEPOSATHOCTh HAXOXJICHHS YacTHIIBI Ha oTpeske [1 /a, 2 /a].

4. BomHoBas QYHKIUS OJJHOMEPHOI'O CTAI[MOHAPHOTO COCTOSIHHUS YaCTHIIBI MAcCcoil M B
obmactu X > 0 paBHa y(x) = Ax? exp(-ax) , a BHe 10l obnactu w(X) = 0. Haittu B 0OmacTu X

> () morenuanbuyio suepruto U(X) u saepruto E storo cocrosaus vactuirsl, eciu U(+oo)
=0.

5. YacTuna HaxoaUTCS B OJJHOMEPHON OECKOHEUYHO TyOOKOW MOTEHIMAIbHOU siMe B
COCTOSIHUU € BOJIHOBOU (pyHKIHEH w(X) = A(—4u, (X) —iug(X) +2Uy; (X)) , 1 MOKET HAXOAUTHCS

B COCTOSHHH C BOJHOBOM (yHKIHEH ¢(X)=B(6Ug(X)+7iu (x)). 3mech Un(X) —

HOPMHpOBaHHbIE Ha 1 COOCTBEHHBbIE BOJIHOBBIE (DYHKIIMM omeparopa sHepruu. Haiitu
noctosiHable A > 0 u B > 0, a Takke BEpOSTHOCTh HAXOKJEHUSI YACTULIBI B COCTOSIHUU C

o(X).

Cemectp 9
Bapuanrt 1

1. YnenbHas (10 YHUCITy MOJICKYJ) TEIUIOEMKOCTh HJICATIBHOTO Ta3a B HEKOTOPOM
IPOLIECCE 3aBHCHT OT TEMIEPATyphl MO 3aKoHy C = Co + o (T/ Ty )*. UssectHa ynenbHas
TETUIOEMKOCTh Traza C,. HaliTm mpu W3MEHEHWM TeMIiepaTypbl OT 11 A0 T2 YICIbHYIO
paboTy rasa.

2. YnenbHas TEIIOTa MapooOpa3oBaHus UACATBLHOIO ra3a 3aBUCUT OT TEMIICPATYPHI 110
3aKOHY 012 = fo + B (To /T )2. JlaBneHue HACBILEHHAIX 1APOB Ta3a PU TEMIEPaType
To paBHO Po, @ yACTBHBIN 00BEM KUAKOCTH MHOTO MEHBIIIE YACIbHOTO 00bEMa raza. Haiitu
3aBHCHMOCTb JIaBJICHUS HACHIIIICHHBIX MTAPOB HUCATHHOTO ra3a OT TeMITePaTypHhI.



3. Haittu KIIJI TenoBoro asuraress, UK KOTOPOTO B
nepemMeHHbIX (S, T) m300pak€H Ha puUCyHKE (KpuBas — MIOJIOBUHA
smmnca). MUHUManbHas U MakCUMailbHas TEMIIEPATyphl B > [IUKJIC
paBHBI Tin U Tmax- 3

Bapuant 2

1. TT1OTHOCTH BBIPOXKAEHUS ypoBHeW sHeprun E depmu-uactun pasHa g(E) = o (E /
&)*V, rae V — 06béM cuctemsl yactuir. Haiitu npu T = 0 naBineHne cucTeMbl Kak (yHKIUIO
XHUMHAYECKOTO TIOTCHIIAAA /L.

2. DHEPruv KaxJI0u pa3IndrMMOlN YaCTHIIbI TEPMOJIUHAMHUYCCKON CUCTEMbI IPUHUMAIOT
sHauenus E, = (5n — 3)g, n =0, 1, 2, ...,9. Haiitn ynenbHyto (110 YHCIY YaCTHII)
SHTPOIIHIO CUCTEMBI, €CIIK €€ TeMIepaTypa paBHa T.

3. Haiitu Bemuuuny (<v’>)Y" nna npeansHoro rasa, eciim Macca ero MOJIEKYJIbI paBHA
Mo, a TEMIEpaTypa paBHa .

Brageer: nmpeacTaBieHreM 0 IPUMEHEHUH TPUHITUIIOB ¥ METOI0B TCOPETUICCKON (HHM3UKH
K BOIpocaM U mpooOsiemMaM B O0JAcTU NEJAarorukKu U 0Opa3oBaHUsl; MPEICTABICHUEM O
MpPE3eHTalUAX B 00J1acTH 00pa30BaAHHUS.

3ananus, HeoOXoauMmble st orleHMBaHusa copmupoBaHHoctu [IK-1 Ha mpoaBuHyTOM
YPOBHE

[lepeuens 3aganuit A1t IPAKTUYECKON MOATOTOBKH IO IUCIUTIIIUHE

1. BeimosiHeHHE U3MEPEHH Ha TA0OpaTOPHOM 000PY/I0BAHHUHU.

2. BeicTymuieHne ¢ JOKJIa10M M0 UCCIIeyeMOl TeMaTHKe.

3. Yuacrtre B dKCIIepUMEHTaILHON paboTe COBMECTHO C COTPYAHUKAMU J1a00paToOpHid.

[IpomexxyTouHast aTrecTauus

[IK-1. Cnocoben ocBavBaTh M HUCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS U MPAKTHUECKUE
YMEHHS ¥ HaBBIKM B IPEIMETHON 00JaCTH MPH peIeHnH TPO(HeCcCHOHATBHBIX 3aa4.
3HaeT: B3aMMOCBSA3b TEOPETUUECKON (PU3UKHU C TIeIarOTHIECKIUMH TUCITUTUINHAMHU.

YMeeT: NpUMEHATh MPUHIMIIBI U METOIbl TEOPETUUECKON (PU3UKU K PELICHUIO BOIIPOCOB U
npo0sieM B 00JIaCTH MEeIaroruku U 00pa3oBaHUs.

Brnageer: npeacraBieHueM 0 MPUMEHEHUH MPUHIIUMIIOB U METOJIOB TEOPETUUYECKOM (HUZHUKU
K BOmpocaM M mpoOjemMaM B 00JIaCTH TENAarorTuKu W OO0pa30oBaHUs;, MPEICTABICHHUEM O
MpPE3EHTAUIX B 00J1acTH 00pa30BaHMSI.

3ananusi, He0OX0UMBbIE 7S olleHuBaHUs chopmupoBanHoctu [1K-1
[Tepeuenb BOPOCOB K dK3aMEHY
Cemectp 7



Kunemartnka Touky. YpaBHEHUSI JBUKEHUS, TPAEKTOPUS, CKOPOCTh TOUKHU.
YckopeHue TOYKH U €ro cocTapistomme. Paanyc KpUBU3HBI TPAEKTOPUU.
Kunemaruka tBEpioro tena. Bpaiienre BOKpyT TOUKH. YTJbl Diepa.
VYrioBasi CKOpPOCTh U yIiIoBoe yckopeHue. VX cBsi3b ¢ yriiamu Didiepa.
CnoxHO€ NBUXKEHUE TOYKU. 3aKOH CIIOAKEHUS CKOPOCTEH.
CnoxHOE ABMKEHUE TOYKH. 3aKOH CIIOXKEHUS YCKOPEHHM.
CnoxHOe ABMKEHUE Tella. 3aKOHBI CJI0KEHHUSI YIJIOBBIX CKOPOCTEH M YIJIOBBIX
YCKOPEHUH.
8. lunamuka touku. [Ipunuun otHocuTenbHOCTH ["anuies. AKCHOMBI KHHETUKH.
3akoHbl HproTOHA.
9. JluHamMuKa TOUYKU B HEMHEPIUAIBHBIX cUCTeMaX OTcUYETa. CUIIbl MHEPIIUH.
10.YpaBHeHHe U3MEHEHHUS U 3aKOH COXpaHEeHHs UMITyJibca. L{eHTp Macc 1 3aKOoH ero
JBH>KCHUSL.
11.PaGoTa, MOIIIHOCTH, SHEPTHUSI.
12.YpaBHEHNE H3MEHEHHUS U 3aKOH COXPAHCHHS YHEPTHH.
13.MOMEHT UMITyJIbCa 1 MOMEHT CHJIbI OTHOCHTEIIHO TOUKH. Y paBHCHHE MOMEHTOB.
14.YpaBHEeHNE U3MEHEHUS U 3aKOH COXPaHEHUS MOMEHTA UMITYJIbCA.
15.MOMEHT nMITyJIbCa U CHJIBI OTHOCUTENBHO LeHTpa Macc. VX cBoMCTBa.
16.YpaBHEHNE MOMEHTOB OTHOCHTEILHO TIeHTpa Macc. @opmyna Kénura.
17.]IBr>keHne B LICHTPAJIbHO-CUMMETPUYHOM T0Jie. 3akoHbl Kemepa. 3agaya 1ByX Tell.
18.CucreMsl co CBSI3IMHU, TOJJOHOMHBIE CBA3U. BUpTyalbHbIE IepeMeIleH s, TPUHITUTT
Hamnambepa.
19.Cucremsl co cBsi3samu. YpaBuenue Jlarpanxa [-ro poxa.
20.060011EHHBIE KOOPAUHATHI U CKOpOoCcTU. YpaBHeHue Jlarpamxka II-ro pona.
OO0600MEHHBIE cUTTa, UMITYJIBC, YHEPTHS.
21.®Oyuknus ['amunbrona. YpasHenus ['amuiibrona. [lepBoie HHTErpasibl ypaBHEHUN
I"'amunpTOHA.
22.CoOCTBEHHBIC IMHEHHBIE KOJICOaHUsI TT0]] TEUCTBUEM PA3TMYHbIX CHJI.
23.BbIHYX/ICHHbIC TUHEITHBIC Kole0aHus B MexaHuke. Pe3oHaHc.
24.Jlnnamuka TBEPOTO TeJla C OJTHOM 3aKpeTIEHHOM Toukoi. TeH30p nHepIuu.
25.Jlnramuka TBEpOTO Tena. J[mHaMudeckue ypaBHeHHs Diepa.
26./Ilunamuka TBEpAOTO Tena. [ mpockor.
27.JleicTBE MEXaHUYECKOW CHCTEMBI. [ [pHHITMTT HAMMEHBITIETO ACHCTBUA. Y paBHEHUE
Ditnepa — Jlarpanxa.
28.JlnHaMUYeCKre YpPaBHEHUS IBIKCHUS B KPUBOJIMHEHHBIX KOOPIUHATAX.
29.JleiictBue ['ammiibToHa — AkoOu. YpaBuenue ['amunbpToHa — SKko0wu.
30.Amnabatnueckre HHBAPUAHTHI.

NogakodPE

Cemectp 8
1. 3apsapl ¥ TOKU. 3aKOH COXPAHEHUSI DJIEKTPUUYECKOT0 3apsaaa. 3akoH OMa U 3aKOH
Jxoyis — Jlenna.
2. YpaHenusi Makcpemia B qudpepeHunanbHoil 1 MHTerpanbHou hopmax s



BELIECTBA U BaKyyMa.

3. 3aKOH COXpaHEHHUs PHEPTUH JIEKTPOMarHuTHOTo noJjsi. Bekrop IloitnTuHra.

4. 3akoH UMITYJIbCA 3JIEKTPOMArHUTHOTO NOJIsA. TeH30p HaTsbKeHui MakcBesa.

5. CkansipHbIi U BEKTOPHBIM MOTEHIMABI 3JIEKTPOMATHUTHOTO TOJISA. Y paBHEHUS OIS
B noteHnuanax. Kannbposka nmoreHnuanos, yciosue JlopeHiia.

6. Ypasuenus JlamamOepa u BoiHOBOE ypaBHeHHE. O0I1Iee penieHne ypaBHEHHUM OIS
B [NOTEHIMANaX. 3ana3blBalol1e NOTCHIINAIIBI.

7. YpaBHEHUE 1Js CKaJSIPHOTO MOTEHIMaIa IEKTPOCTATUYECKOTO MOJISL B BAKYyMeE.
ITone ToyeuHoro 3apsna.

8. Onextpuueckuit aumnosb. [Tone nunosns.

9. OCHOBHbIE YpaBHEHHMS FIEKTPOCTATUUECKOTO TOJS B AU3JIeKTpuKe. [IpoBogHNKY B
AIEKTPOCTATUYECKOM TIOJIE.

10.2Heprus 3AeKTPUUECKOro MOJIs B BAKyyM€E U B AUBJIEKTPUKE. DHEPrHs 3apsKEHHBIX
MIPOBOJIHUKOB M B3aUMOJEICTBUS 3apsI0B.

11.YpaBHeHus AJis1 BEKTOPHOTO NOTEHIIMAIAa MArHUTOCTATHYECKOTO MOJIS B BaKyyMe.

12 MarauTtHslil qumons. [1one qumons.

13.ITOoCTOSIHHBIH 3JEKTPUUECKUN TOK U €r0 MAarHUTHOE TIOJIE.

14.OcHOBHBIE ypaBHEHUSI MArHUTOCTATUYECKOTO MOJISI B MATrHETHKE.

15.9Heprus MarHUTHOTO TOJISI MIOCTOSIHHBIX TOKOB.

16.Bonnbt ne bpoiinsa. Hectammmonapuoe ypasuenue Llpénunrepa.

17.BonHoBast pyHKIUs. YpaBHEHUE HEPA3PHIBHOCTH.

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

19.Yactuua B HOTEHIUAIBHOM sIME.

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

21.O1HOMEPHBII KBAHTOBBIN TAPMOHUYECKUN OCHMIUIATOP. Y POBHU SHEPTUH U
COOCTBEHHbBIE BOJTHOBBIEC (DYHKIIMH.

22.0OpOuTabHBII MOMEHT UMITYJIbca. ETO COOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIC
(GyHKUIMY B cpepryeCKUX KOOPIUHATAX.

23.1leHTpanbHO-CUMMETPUYHOE TIOJIE B KBAHTOBOW MexaHuke. Bogopoaomoao0HbIii
atoM. Ero ypoBHM 3HEpruu, COOCTBEHHbIE BOJIHOBBIE (PYHKIIUU.

Cemectp 9

1. Makpocuctempl. CTaTUCTUYECKHUIA U TEPMOIUHAMHYECKUI CTIOCOOBI OMTUCAHUS
MAaKpPOCHUCTEMBI.
TepMmonnHaMuueckre napaMmeTpbl. PABHOBECHBIE 1 HEPABHOBECHBIE CUCTEMBI.
dazoBoe npocTtpancTBo. KBazukiaccuueckoe mpuOIMKEeHUE.
HopmupoBka u cpeHue 3HadeHusi B craTucTudeckoit ¢pusnke. Goykryaruu.
Teopema JInyBuiuis.
OHTpOMHS, €€ CTATUCTUYECKUN CMBICI.
3aKoH BO3pacTaHUs SHTPONUU U ero pu3nuecKas HHTEpIpeTanus.

No ko



8. Pabora u xonmuuectBo Temia. [leppoe Hauamo TepMOAMHAMUKH.

9. Bropoe Hauano repmoauHamMuku. O0benuHEHHAS (POopMa IIEpBOro ¥ BTOPOro Haval
TEPMOIMHAMUKH.

10.9uTanenus. CBOOOIHAS SHEPTHSI MAKPOCHCTEMBI.

11.TepmoarHaMUyYeCKUE TOTEHIIUATIBI.

12.0 HanpaBiieHUH U3MEHEHUS TEPMOINHAMUYECKIX TTOTCHITHAIOB ITPH HEOOPATUMBIX
poIeccax.

13.AmnabaTuueckuit mporecc. YpaBHEHUS aanadaThl.

14 Pacnpenenenue ['u66ca.

15.Pacnpenenenre MakcBeiia Kak clieJICTBHE pacnpenenenus [ 'ndoca.

16.YcnoBust paBHOBECHSI MAKPOCHCTEMBI BO BHEIIIHEM TIOJIC.

17.Pacnpenenenue bonbimana.

18.Xumudeckuii moTeHIMAI, €ro (PU3NIECKUd CMBICI.

19.Pacnpenenenne ['m60ca ¢ mepeMEHHBIM YHCIOM YacTHII (KJIIACCHUCCKUN CITyJaii).

20.BriBOI TEpMOIMHAMHYECCKHX COOTHOIICHUH U3 pactpeaenacHus ['nooca.

21.CratucTryeckas CyMMa M CTaTUCTUYECKUA HHTETPAJL.

22.OCHOBHBIC TOJIOKEHUS KBAHTOBOM CTaTUCTUKH.

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

24 ITpuamun [laymu. Ero npuMeHeHe B KBAHTOBOW CTaTUCTHKE.

25.Pacnipeneneane depmu — Jupaxa.

26.Pacripenenenue boze — DitHireliHa.

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

28.3axon Kupxroda.

4. MeTonudeckrue MaTepraibl, OPEACISIIONINE ITPOICAYPHI OLICHUBAHUS 3HAHUM, YMCHHM,
HaBBIKOB M (WJIM) OIBITA JESATEIBHOCTH, XapaKTePHU3YIOMUX J3Tamnbl (HOpMHUPOBAHUS
KOMIIETEHIINN

TpeOoBaHuUs K 3K3aMEHY

ConocTaBUMOCTh PEUTHUHIOBBIX MOKa3aTesIeil CTy/IeHTa M0 Pa3HbIM AUCIUIUIMHAM
1 bBaIbHO-PEUTHUHIOBOM CHCTEMBl OLIEHKM YCIIEBAEMOCTHU CTYJEHTOB OOECHeYMBaETCS
MPUHATUEM E€IUHOTO MEXAaHHM3Ma OIIEHKU 3HAHUM CTYJEHTOB, BBIPAXXEHHOTO B Oaax,
cornmacHo koTopomy 100 OanigoB — 53TO TMOJHOE YCBOEHUE 3HAHUM 1O Yy4yeOHOU
JOUCLMIUTMHE, COOTBETCTBYIOIIEEe TPEOOBAHUSAM YUEOHON MPOTrpamMMBbl.

MakcumanbHBIA Pe3yibTaT, KOTOPHIM MOXKET OBITh JOCTUTHYT CTYJIEHTOM TIO
Kaxomy u3 biokoB pelitunroBoit orenku — 100 6aos.

B 3au€THO-3K3aMEHALIMOHHYI0 BEIOMOCTh M 3a4ETHYHO KHWXKKY BBICTABIIIFOTCS
OLICHKH M0 MATHOAILHOM IIKajie U PEUTUHIOBBIE OLIEHKH B Oaax.

[Ipn momyyeHuM CTYJEHTOM Ha 3K3aMEHE WM 3a4€Te€ HEYJIOBJIETBOPHUTEIBHON
OLICHKM B BEAOMOCTb BBICTABIISIETCS pPEUTHHroBas oleHka B Oamtax (<40 Oamios),
COOTBETCTBYIOIIASI (PAKTUYECKUM 3HAHUSIM (OTBETY) CTYICHTA.



[IIkxana oneHuBaHus SK3aMeHa.

Kpurepuu onieHuBaHus

Basnel

[TonHble U TOYHBIE OTBETHI HAa BCe BOMpPOCh.. CBOOOJHOE BiIaJIeCHUE OCHOBHBIMH TEPMHHAMH U
NOHATUSIMU Kypca. [locienoBarenpHOe U JJOTMUYHOE U3JI0KEHUE MaTepuala Kypca. 3aKOHUEHHbIE
BBIBOJIbI M 000011IeHNs IO TeMe BonpocoB. VcuepnbiBaoiiye 0TBEThl Ha BOIIPOCHL.

21-30

OTBeThl Ha BOMPOCHI COAEPKAT OT OAHOHN 0 TPEX HErpyObIX OMMOOK. YBEpPEeHHOE BIaJICHUE
TEPMUHAMHM U MOHATUAMHM Kypca. M3noxeHue Martepuana Kypca MHOYTH BCErAa JIOTUYHO U
nocjenoBaTenbHo. BeiBoabl M 0000IIeHUST IO TeME BOMPOCOB COAEPKAT 0 TPEX JIOTHUECKH
HE3aKOHYEHHbIX 0J10%KeHUH. OTBEThl HAa BOIPOCH B OCHOBHOM HCUEPIIbIBAIOILKUE.

15-20

OTBeThl Ha BOIIPOCHI B IIEJIOM IpPaBUJIbHBIC, HO cojepxkar Oosnee TPEX OMMUOOK, B TOM YHCIE
rpyobix. Bragenue repMuHamMu ¥ MOHATUSMU Kypca HeyBepeHHoe. M3noxeHne Mareprana 4acto
HEJIOTUYHO U HE BCETJa MOoCIe0BaTeIbHO. BpIBOABI U 0000IIEHNS 110 TEME BOIIPOCOB CO/EPKAT
0osee TPEX JIOrMUECKH HE3aKOHYEHHBIX MOI0kKeHHH. OTBEThl Ha BOMPOCH! HEMOJHBIE.

8-14

HpaBI/IJIBHBIe OTBCTbHI Ha MCHCC IIOJIOBUHBI BOIIPOCOB. OTCYTCTBI/IC BJI1aJCHHUA OCHOBHBIMU
IOHATUAMHU KYypPCa. MaTepI/IaJ'I H3JIOKCH HCJIOIM4YHO, HCIIOCICAOBATCIbHO MW HCIIPABUJIbHO.
BI)IBOI[I)I u 0606HIGHI/I$I 10 TEMC BOIIPOCOB IMOYTHU BCETAA COACPIKAT JIOTUYCCKU HE3aKOHYCHHLIC
TCMBI.

0-7

HMTorosas mkajia BEICTaBJICHHUS OLICHKH ITO JUCHUIIIINHE.

OtBer oOywaromierocs Ha 3au€re OIEHMBAaeTCAd B Oamiax C YYeTOM IIKaJIbl

COOTBCTCTBUAA peﬁTHHFOBBIX OLICHOK IATHOAIEHBIM OLICHKAaM.

Orenka 1o 5-6amnsHoi cucreMe | Onenka mo 100-0a/uibHOM cucTeEME

OTINYHO 81100
Xopo1io 61 — 80
Y 10BIETBOPUTETHHO 41-60

HeynoBneTBopHuTEIHHO 0-40




