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1.IlepedyeHp KOMOETEHIINI C YKa3aHUEM 3TANoB UX (POPMUPOBAHUS B MPOIECCE OCBOCHUS

N 1
o0pa3oBaTeabHON MPOTrpaMMBbl

KOI[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN

Oransl GopMUpoOBaHUS

[IK-1. CmocobeH ocBaMBaTh W HCIIOJIB30BATh TEOPETHUCCKUE
3HaHUS W TIPAKTUYECKWE YMEHUS W HaBBIKK B IPEIMETHOMN
o0acTu py penieHny MpoheCCUOHATBHBIX 3a7a4.

1.PaboTa Ha y4eOHBIX 3aHITHSIX
2.CamocTosiTenbHas paboTa

2. Onucanue nokasaTeyieil U KpUTEpUEeB OLICHUBAHUS KOMIIETEHIIMIA Ha PA3JIMUHbBIX dTarax

2
ux (popMHpOBaHUS, OMUCAHHE LKA OLECHUBAHUS

OuenuBa | YpoBeHb Oransl Onucanue nokasaresuei Kpurepun | Ilkana
emble | chopmup | popmupoBa OLICHUBAaH | OIICHHBAH
KOMIIETE | OBAHHOC HUs ust ust
HITUU TH
I1K-1 [Toporos | 1.PaGora Ha | 3HaeT: B3aMMOCBA3b Teoperuueckoit | Jomamme | Illkama
BIii yueOHBIX buzuku c MeJarorn4eckuMu | € 3ajlaHue, | OLleHUBaH
3aHITHSIX JUCHUILIMHAMM. pedepar, | uga
2.CamocTost | YMeeT: MPUMEHATh MPUHLIMIBI U | KOHTPOJIb | AOMAIlHU
TeJbHAs METOIBl TEOPETHUYECKOW (U3UKU K HBIE X 3a1aHUi
pabora pelIeHUI0 BOINPOCOB M mpobiseM B | padorel | [lkama
00J1acTH eAaroruku 1 00pa3oBaHMUsl. OLICHUBAH
ust
pedepara
[Txamna
OLICHUBaH
ust
KOHTPOJIb
HOU
paboThI
[TponBun | 1.PaGota Ha | 3HaeT: B3auMMOCBA3b Teoperudeckoit | Jomammue | Illkana
YTBIN y4eOHBIX ¢buzuku c MIEJarOTMYECKUMH | € 3aJjaHue, | OLICHUBAH
3aHATHSIX JUCLUILINHAMM. pedepar, | us
2.CamocTost | YMeeT: TNPUMEHATh NPUHLUIIBI M | KOHTPOJb | IOMAlllHU
TEJbHAs METO/bl TEOPETUYECKOH (HU3UKH K HBIE X 3aJ1aHAN
pabora peIIeHuI0 BOMPOCOB H Tmpodsem B | pabote, | [Hkama
00JIaCTH MeJaroruku 1 00pa3oBaHus. | MPAaKTUYEC | OL[EHUBAH
Bnaneer: MPECTaBICHUEM 0 Kas Ui
NPUMEHEHUH TPHHLMUIIOB M METOJOB | MOJATOTOBK | pedepara
TEOpEeTHUECKOU (PU3UKH K BOMIPOCAM U a [Ixama
npobieMaM B 00JacTH MEJaroruku U OLICHUBaH
oOpa3zoBaHMs;  TMpEACTaBICHUEM O us
MIpE3EHTALMIX B obacTu KOHTPOJIb
oOpazoBaHwsl. HOU

1 v
YKasblBaeTcs MHGOPMaLMsA B COOTBETCTBUM C YTBEPKAEeHHOM P,

2 v
YKa3sblBaeTcs MHGOPMaLMA B COOTBETCTBUM C YTBEPKAeHHOM P,




paboThI
[Txamna
OLICHUBaH
ust
MpaKTH4ie
CKOH
MOATOTOB
KH
Onucanue mKan OLCHHUBAHUA
[IIxana u KpUTEPUHU OLICHUBAHUS JOMAIIHUX 3aTAHUI
Kputepuu onienuBanus banmnbt
Crynent npaBmwibHO BbIoMHWIT 0-30% Bcex qOMAITHUX 3a/IaHUH 0-1
CrynenT npaBmwibHO BbIOMHIT 31-50% Bcex gOMaIIHUX 33 aHUHI 2-4
Crynent npaBuibHO BeIoaHMI 51-70% Bcex JOMaIIHUX 33 aHHHA o-7
Crynent npaBuiibHO BbionHmI 71-100%Bcex momamiHux 3agaHnui 8-10
[lIxana u kpuTepuu olleHUBaHUs pedepaTa
Kputepuu onienuBanus bannbr
CTyneHT moKa3bIBaeT MOJIHOE HE3HAHUE TEMBbI BHITOTHEHHOU PaOOTHI. 0-2
CTyneHT B LIEJIOM TMOKa3blBaeT HE3HAHUE TEMBI PAOOTHI, OJHAKO BBICKA3bIBAET 3.4
OTJICNTbHBIE TIPABUIIBLHBIC OTBETHI HIIH COOOPAKCHHUS.
CTyneHT B 1LIeJIOM MOKa3bIBa€T MOHWMaHUE TeMbI pabOThl, HO B OTBETaX MMEETCS 5.6
MHOTO ONIMOOK, HEJIOCTATKOB M HEJIOYETOB.
CTyneHT moka3bpIBaeT MOHUMaHUE TeMbI PabOTHI, @ B OTBETAX MOXKET OBITh J0 TPEX 7.8
HerpyObIX OINOOK, HEJOCTATKOB U HEJIOUETOB.
CTyzmeHT IOKa3bIBaeT XOpOIliee 3HAHWE TEMBbI Pa0OTHI, a OTBETHI HE COJEPIKAT 9-10
HerpyObIX OmMOOK, HEJOCTATKOB U HEJIOUETOB.
[IIkana ¥ KpUTEPUU OLICHUBAHUSI KOHTPOJBHON pabOThI
Kputepuu onieHuBanust Banmnbt
CTyneHT He peni 3a7a4y 1 MoKasall MOJTHOe He3HAHUE TeMbl 3aJaHHs. 0
CTyneHT He pemni 3a/1ady, HO UIMEIOTCS TOJBKO OJHA — JIBE WUJEH WJIHM MOAXOJBI K 1
PEIICHHUIO 3a/1a4H.
CryneHT He pemma 3anady, HO HUMeEIOTCs Ooyiee OBYX MPaBUIBHBIX UACH WU 5
MTOJTXO0JIOB K PEIICHUIO 3a]aYH.
CTyIeHT B IEJIOM PElIvI 3a/a4y, HO B PEIICHHH MMEIOTCS 3aMETHBIC M TpyObIe 3
OITMOKY, HEJTOCTATKH U HEJTOYETHI.
CTymeHT pemwi 3a7ady, OJHAKO B PEIICHHH HUMEIOTCS HECYIISCTBEHHBIC OIIMOKH, 4
HEJIOCTATKU U HEJIOYETHI.
CTyneHT pem 3a/1ady ¥ MoKa3al MOJIHOE W YBEPEHHOE 3HAHKUE TEMbI 3a/1aHUS. 5




[lkana 1 KpUTEPUH OIICHUBAHUS MPAKTUYECKUX PabOT

Kpurepun onienuBanus baner
CryneHT pemm 3aa4y ¥ MoKasaj MOJHOE U YBEPEHHOE 3HAHHE TeMBbI 3a1aHUs 5
CryneHT pemu 3aa4dy, OJJHAKO B PEIICHUU UMEIOTCS HECYIIIECTBEHHBIE 4
OIIMOKHU, HEIOCTATKH U HEAOUYETHI

CTyaeHT B LEJIOM Pelil 3a7a4dy, HO B pEIIeHUH UMEIOTCS 3aMETHBIE U rpyOble 3
OIIMOKHU, HEIOCTATKHU U HETOUYETHI

CTyneHT He penu 3a1a4y, Ho UMEIOTCs 0oJiee ABYX MPaBUIBHBIX UACH WIH 5
MOJIXOJIOB K PEUICHHIO 331a4U

CryneHT He pemmni 3a/1a4y, HO UMEIOTCS TOJIBKO O[HA — JIBE MJICH UJIH MOIX OB 1
K PEIICHUIO 3aJ1a4uH

CryneHT He pemmi 3a/1a4y U oKa3all TOJTHOE He3HaHUE TEMBbI 3aaHus 0

3. KOHTpOJ'IBHBIC 3alaHrA WJIM HWHBIC MaTCpuallibl, H€06XOI[I/IMBIC JJI1 OLCHKH 3HaHI/II>'I,
YMGHHﬁ, HaBBIKOB H (I/IJ'II/I) OIlbITa  ACATCIIBHOCTHU, XAPAKTCPUIYIOIMIUX  JTallbl
(I)OpMHpOBaHH}I KOMHGTCHHI/Iﬁ B IIpOICCCC OCBOCHHUA 06p330BaTGHBHOﬁ IIpOorpaMmabl

Tekyimui KOHTPOJIb

[1IK-1. Cnocoben ocBavBaTh U HUCIOJIb30BaTh TECOPETUYECKUE 3HAHUS U MPAKTUYECKUE
YMEHUS U HAaBBIKM B MPEIMETHOM 001aCTH NP pelIeHn: MPoPECCUOHAIBHBIX 3a/1a4.

3HaeT: B3aUMOCBSI3b TEOPETUUECKON (DU3UKH C TIEAArOTHYECKUMU JUCIUTIIIMHAMM.

3aganus, HeoOXoaumble s oueHuBaHUs cpopmupoBaHHocTH [IK-1 Ha moporoBom
YpOBHE

[TepedyeHb MpUMEPHBIX JOMAITHUX 3aJaHUIN TTO AUCLUILINHE

Cemectp 7

1. MarepuanbHas Touka JBHKETCs 1o mapaGome Yy =kx® Tak, uTo €€ yCKOpeHHe
napajuleIbHO OCH Y, a €ro MOJAYJb MOCTOSHEH U paBeH W. OmpeneiauTb HOPMaIbHYIO U
TaHTEHITUATBHYIO COCTABIIAIONINE YCKOPEHUS TOUKH KaK (PYHKITUU BPEMEHHU.

2. MarepuasibHasi TOYKa JIBIKETCS B TUIOCKOCTU. EE€ TaHTeHIMAIbHBIC U HOPMAJIbHbBIE
YCKOPCHHS PaBHBI MOCTOSHHBIM BeJIMurHAM & W b. HaiiTn 3akoH MBMKCHUS M ypaBHEHUE
TPAaCKTOPUM TOYKH B JICKAPTOBBIX KOOpPJMHATAX; HAYalbHBIE YCJIOBHUS CUHTATh
u3BecTHbIMU. [loKa3aTh, 9TO TpaeKTOPHS UMEET BU criupanu. Hailtu ypaBHEeHHE cripaiu
B MIOJIIPHBIX KOOPJAWHATAX C IIEHTPOM B MPEACIBbHON TOUKE 3aKPYIMBAHUS CITHPATIH.

3. JIBmwkeHue MaTepuallbHOM TOYKH B TIOCKOCTH 33/1aHO B MOJIAPHBIX KOOPIWHATAX:
p=p(t) m ¢=o(t). Ilokazarb, 4TO B cCiy4ae NOCTOSHCTBA CEKTOPHOW CKOpPOCTH
6 = p°/2-de/dt BeKTOp yCKOPEHHUs TOUKH KOILTHHEapeH ([apasieneH) e paguyc-BeKTopy, a
ero Benu4ynHa W onpenensiercs: hopmyroit bune:



4021 d* /1
w=w, 7 p+d<p2 (p) .

4. MarepuanbHasi TOYKa JBMXKETCS IO OKPY>KHOCTU paauyca R Tak, 4To yckopeHue
TOYKH 00paszyeT ¢ €€ CKOPOCThIO MOCTOSHHBIA yroy o (o # 7/2). HaliTu 3aKOH JABUKEHUS
TOYKH. 32 KaKOE€ BPEMsI CKOPOCTb TOUYKU YBEIUYUTCSA B N pa3, €Clu B HayaJbHBIA MOMEHT
t = 0 oHa paBHsIaCh Vo?

5. MarepuanbHas Touka ABMKETCS B TIockoctu XOY. M3BecTHA 3aBUCUMOCTD paguyca
KPUBH3HBI OT BEJIUYHMHBI TpoiaeHHoro mytu R(S). HaliTu TpaekTopuio TOYKH, BEIOpaB B
Ka4eCTBE HE3aBUCHUMOTO MTapaMeTPa BEJIMUMHY TPOMIEHHOTO MTYTH S.

Cemectp 8

1. Tloka3aTh, 4TO B Cilydae ChepUUECKU-CUMMETPUIHOTO pacrpenesieHus 3apsaoB p(r)
BEKTOP HAIPsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIs HAlpaBJjeH Mo paauycy-BekTopy: E|Ir.

2. B mape, paBHOMEpPHO 3apsHKEHHOM MO OO0BEMY C TOCTOSHHOW IUIOTHOCTBIO p,
uMeeTcsi ceprudeckas MoJoCTh, IIEHTP KOTOPOH OTCTOUT OT IIEHTpa Iapa Ha PacCTOSHHUE
h. TomocTes HaXOMUTCA TEIMKOM BHYTpU Imapa. Hailtu Hampspk€HHOCTH TOJSI BHYTPH
MOJIOCTH.

3. Ha paccrosiauu | ot nenTpa 3a3eMi€HHOM cepbl paanyca R HAXOTUTCS TOYSUHBIH
3apsa (. Haiitm monme BHe cdepsl, pacmpenesneHue 3apsna, WHAYLIMPOBAHHOTO Ha eé
MOBEPXHOCTH, M CUJTY IPUTSDKEHUS 3apsiaa chepoid.

4. Haiitu pacrnpeneneHue MOTEHIMANa 3JEKTPUUECKOro IMOJIs, CO3aBaeMOro IIapoMm
paanyca R, paBHOMEpPHO 3apsKEHHBIM 10 00bEMY TOJHBIM 3apsiioM Q.

5. B cdepruueckom KOHIEHCATOPE paanyCchl BHYTPEHHEH M BHEIIHENH 00KIan0K Ry u R,.
JusnexkTpuueckas MPOHUIIAEMOCTh BCEX HETPOBOJHUKOB &. 3apsii BHYTpeHHEH cdepsl (,
HapyXHss — 3a3emiieHa. HaliTu HanpspkKEHHOCTh M MOTEHLMAN AJIEKTPUYECKOTO TOJISI BO
BCEX TOYKax MpocTpancTBa. Onpenenutb EMKOCTh KOHJIEHCATOPA.

Cemectp 9

1. JIBe OMMHAKOBBIC YACTHUIHI COBEPIIAIOT OJHOMEPHOE JIBFIKCHHUE B (GIIIIUKE» JTHHOU
L, ucmbIThIBast aOCOTIOTHO YIPYTHE COYIApPEHUsS APYT C IPYroM M co cTeHkamu. [lycTs B
HaYaJbHBIK MOMEHT BPEMEHHM YaCTHIbI PACIOJIOKCHBI Y MPOTHUBOIIOJIOXKHBIX CTCHOK, a
CKOPOCTH WX Vi W V, HampaBlieHbl HaBCTpedy Apyr napyry. HapwucoBath ¢a3zoByro
TPACKTOPHIO OJTHOM M3 YACTHII i1 HECKOJBKHUX 3HAYCHHI OTHOIICHHS Vi/V, (1;2;3;...).

2. Jlyis 9acTHITBI ¢ Maccoi M, ABuraromieiics B kyoe ¢ peOpom L, ucneiteiBas ynpyrue
COyJapeHHs Ha CTEHKaX, HAUTH YUCJIO KBAHTOBO-MEXAaHUYECKUX COCTOSIHUM C DHEPTUSIMH,
MEHBIIUMU E, ¥ CpaBHUTH €ro ¢ COOTBETCTBYIOMIUM O00BEMOM (Da30BOTO MPOCTPAHCTRA.
[TokazaTh, 4TO IOCTIEHUN SABIISETCSA aTUa0aTUICCKUM WHBAPUAHTOM, T.€. HE MEHSETCS MpHU
MEJIJICHHOM PacCIIMPEHUH UK CKATHH KyOa.

3. KakoBa BEpOSITHOCTH TOTO, YTO TIPH CIYyYaHHOM HM3MEPEHHH TOJIOKEHHUS YACTHUIIHI,
COBEPILAIOIICH TAPMOHUYECKHE KOJICOaHHUs 10 3aKOHY X = Xo°COS(®t), MOJI0KEHUE YACTHIIBI
OKaXeTcs B HHTepBale (X, X + dX)? Berancmnts <x*>.



4. B xaxaom u3 Ny y370B peméTku MokeT HaxoauTbest 6o 0, mbo 1 atom. Ilycts N
aTOMOB CITy4aifHO pacnpezeseHs 1o y3nam. Haittu uncio pacrionoxenuit g(No, N) atomos
no y3nam, BepostHocTh P(R, N) Toro, uto B R y3max pemérku ancopOupoBaHo N aTOMOB,
CpeaHee 3HauYCHUEe <N> U CpelHEC 3HAUYCHUC <(An)2>, rae An =n—<n>. YoeauThcs, 4TO
npu N maineix P(R, n) mepexoaut B pactpenencuue [lyaccona.

5. YacTuua, Haxoismiascs B HMCXOJHBII MOMEHT B Hadajle KOOpDAMHAT, JENaeT B
CIIEIYIOIIMA MOMEHT CKadOK Ha €IMHUIy JHOO0 BIpaBo, JUOO BIIEBO C OJMHAKOBOM
BEPOSATHOCTHIO. OmnpenenuTh BeposTHOCTh Pp(l) Toro, uro depe3 N maroB dYacruia
oKakeTcs B Touke | omHOMepHOU peméTku. PaccMoTpeTs mpenensHbIid cirydai 00IbImx N.
ITonaras cpenHuii HHTEPBAJ BPEMEHU MEKy CKauKaMH PaBHBIM fo, mepenucaTts pe3yabTar
B BHUJE BEPOSTHOCTH NMOMAJaHUsA YaCTUIIBI B TOYKY X yepe3 Bpewms t=nt;. O0600muUTH
pe3ynbTaTbl Ha ciiydaid OnyKJaHud MO JBYMEPHOM KBaJpaTHOM U TpEXMEpPHON
KyOM4eCKOH peréTKam.

3ananus, HeoOXoauMble aJisi olleHuBaHus copmupoBanHoctu [IK-1 Ha mpoaBUHYTOM
YpOBHE

HGpCLIGHI) IIPUMCPHBIX JOMAIITHUX BaI[aHHﬁ 10 JUCHOUIIJINHC

Cemectp 7

1. MoTopHast JogKa Macchl M, JBUTAlOMIAACS C TMOCTOSHHOW cuiod Taru o,
MEePIICHIUKYJISIPHOU Oepery, mnepecekaeT peky mupuHod 2L. CkopocTh TeueHUs peKu
paBHa HYJIIO Y OE€peroB M JIMHEHHO BO3pACTAET K CEPEAMHE PEKU, TPUHUMAsT MAKCUMAIILHOE
3Ha4YeHUE Uma Ha €€ cepenuue (Y = L). Onpenenutrsb TPaeKTOPUIO JIOJKH, CUUTAs, YTO €&
HavyajbHas CKOPOCTh B MOMEHT 3aImycka aBuUTaTens Obuta paBHA HYJIO (och Oy HAMpPaBHUTH
BIOJIb PEKM; YCKOPEHHE JIOJIKHU TONEepEK peKkH 3amaércs BeIpakeHueM W, = Fo/m=a, a
CKOPOCTb BAOJb PeKH —Vy = U(Y)).

2. Hag moBepxXHOCThIO 3eMJIM JEUCTBYET OJHOPOJHOE MAarHUTHOE TMOJE, BEKTOP
Harnpsok€HHOCTH H KOoTOpOoro ropuszonTtaneH. Yactuia ¢ 3apsaoM € u Maccoil M HauMHAeT
JIBIDKEHHE Ha BBICOTE N OT 3eMiii CO CKOPOCTBIO Vj, HANPABICHHON BEPTUKAJILHO BHM3.
[Tpr kakOM 3HAYEHHWH BBICOTHI N YacTHIIA HE CMOXET JOCTHYb MOBEPXHOCTH 3eMJIH?
(yckopeHHe cBOOOIHOTO MaJACHUS CUNTACTCS U3BECTHBIM M PABHO )

3. DNEKTpOH MABWXKETCS B HEOJHOPOJAHOM MATrHUTHOM TIOJIE C HAMPSKEHHOCTHIO
H = Hy®(y/a)e,. Haiitn 3akoH ABMKCHHS W TPACKTOPHIO JJCKTPOHA IMPH CJCTYIOIIMX
HavyanbHbIX ycaoBuax: F(0) =0, vo = Vee,.

4, Yactuiia ¢ Maccoll M, JBUTAlOMIAsCsS CO CKOPOCTBIO Vi, TEPEXOIUT U3
MOJYNPOCTPAHCTBA, B KOTOPOM €€ TMOTEHIMajbHAas SHEPrus MOcTOosiHHA W paBHa Uj, B
MOJYNPOCTPAHCTBO € MOCTOSIHHOM »Hepruet U,. OmnpenenuTs W3MEHEHHE BEIUYMHBI U
HaIMpaBJICHUS CKOPOCTU dYacTUilbl (yroj 0; Mexay HOpMallbl0 K TIJIOCKOCTH pasjelia
MOJIYNPOCTPAHCTB U HANIPABJICHUEM CKOPOCTH Vi, CUUTAETCS 3aJaHHBIM).

5. N3BecTHO, 4TO TaHTeHIMAIbHAs U HOPMaJIbHAas KOMIIOHEHTHI CUJIbI, JE€HCTBYIOIINE
Ha MaTEPHAIHYI0 TOUYKY MAacChl M, 3aBHCAT OT yIjia ¢, 0Opa30BaHHOTO KacaTeIbHOM,



NPOBEAGHHOW K HEKOTOPOHW TOYKE TpPaeKTOpHH, W HampasieHueM ocu OX. OmnpeneauTh
3aKOH JIBIDKCHHS MAaTE€PHAIbHOW TOYKHM HPU CICAYIONMX HaYadbHBIX YCIOoBHsX: t=0,
V=V ¢=0.

VkazaHue: BbIpa3duTh PajdyC KPUBH3HBI UYepe3 YIJIOBBIC IMEPEMEHHBIE C IOMOIIBIO
cootHomeHus 1/R = de/(vdt)

Cemectp 8

1. BonHoBast pyHKIMS 3a1aETCSl HA BCEH BEIIECTBEHHOW OCH BBIPAKEHUEM
2

X
Y(x) = Axexp ~ 52l
0

I7ie Xop — KOHCTAHTa C Pa3MEPHOCTHIO JITMHBI. BEIYMCINTh HOPMHUPOBOYHYIO KOHCTAHTY
A
2. Jloka3aTbh TOXJIECTBA:
[F,G] = —[6.F]; {F.G}=1{G.F).
3. PackpbITh CKOOKHU:

E-B)E8) (20 (S8
Xo Do/ \Xo Po Xo Do Xo Po

4. Jloka3aTb, 4TO TPOU3BOJILHBIN ONEPATOP MOXKHO OJHO3HAYHO MPEICTABUTH B BUJIEC
CYMMBI 3pMHUTOBA U aHTUIPMHUTOBA ONEPATOPOB.

5. Cpenu BenuuwH I, p, L, L? maiitn Mapbl COBMECTHO M3MEpPUMBIX. [[711 COBMECTHO
M3MEPUMBIX 3aMUCaTh COOTHOLICHUSI HEOTIPEIEIEHHOCTEH.

Cemectp 9

1. JIBa olMHAKOBBIX IIapa ¢ MaccaMd M U MOCTOSHHOW YAENbHOU TerutoéMKOocThi0 C
UMEIOT TEMIIEpaTyphl T1 U Tp. HallTM M3MEHEHne 3HTPONUM IIApOB IOCJIE YCTAaHOBIEHUS
TEIJIOBOTO PaBHOBECHS B PE3YJIbTaTE KOHTAKTA.

2. Haiftu makcumanbHyI0 padoTy, KOTOPYIO MOKHO MOJIyYUTh IPH pacIlIupeHUU
OJIHOATOMHOTO MJI€aJIbHOTO T'a3a MPH MOCTOSIHHOW TermnoéMKocTH C.

3. Beruucauts pasHocts Temnoémkocteit Cg — Cp mtst uzoTponHoro amdiekTpuka (E —
HaIpsSOKEHHOCTh AJIEKTpUUECKoro moussi, D — anekTpuueckass HWHIYKUUSA). YpaBHEHHE
cocrostHus auaiekTpruka D = g(T)E, € — nuanekrpuueckas NpOHUIIAEMOCTb.

4. Tlycts nmapamareTuk — cucrema N ciHoB (S = 1/2) B KpucTasuiMuecKol MaTpule —
HAMarHM4YMBaeTCs MpU TEeMIepaTtype Tp MPAKTUUYECKH [0 MOJIHOro HachimieHus. Kak
M3MEHUTCS TEMIIepaTypa CUCTEMbI B PE3yJIbTaTe€ KBAa3UCTAaTHYECKOTo aanabaThyecKoro
pasmarauuuBanus 10 B = 0? Temnoémkocts pemérku Cy = Ar3, A — kxoHcTaHTa, 00BEM
CUCTEMbI HE MEHSETCS B IIpOLleccaX HaMarHMYMBaHUA-pa3MarHUYMBaHUSI.

5. CKOpOCTb 3BYKa B rase HIIM KHIKOCTH OIpemesercs kak U’ = (8p/dp)s, Tae p —
IJIOTHOCTh BEUIECTBA. BBIpPa3uTh CKOPOCTh 3BYKa YEPE3 U30TEPMHUUECKUN MOJYJIb CKATHUS
Kt = p(0p/0p).. Berurcnuth ckOpocTh 3ByKa B HieaIbHOM ra3e u raze Ban-gep-Baanbca.



YMeeT: MpUMEHSTh IPUHIIUIBI U METOJIbI TEOPETUIECKON (DM3UKU K PEIICHUIO BOIIPOCOB U
npoOJieM B 00J1aCTH TeIarOTUKN U 00pa30BaHMs.

3amanus, HeoOXoauMble s oreHuBaHUs chopmupoBaHHoctu I[IK-1 Ha moporoBom
ypOBHE

[lepeuens Tem pedepaToB MO JUCIUILINHE
Cemectp 7
Perynsipnas mpeneccusi THpOCKoIa.
3anmava 1BYX TeN U e€ MPUMEHEHHUE B aCTPOPHU3UKE.
3aKOH COXpaHEHHS SHEPTUU-UMITYJIbCA B SAIEPHON (HU3HKE.
MomeHT nmmyibea u JIOpEeHIIEB MOMEHT B PENATUBUCTCKON MEXAHHKE.
VYpaBHeHUE ABUKEHUS HETOJJOHOMHBIX CHCTEM.
Teopus ynapa.
[Tpunuun pacuéra pepm B MEXaHUKE.

NoabkowdE

Cemectp 8
MynbTUIIONBHBIE U3ITyYECHUS.
N3nyuenue BaBunosa — YUepeHkoaa.
Tenerpadubie ypaBHeHUs s 3JIEKTPOMAarHUTHBIX BOJIH B JIMHUU IIEepeiad.
PacnpocTpaneHne n3nydeHus: B ONTUYECKH aKTUBHBIX CPEax.
KBaszukiaccuueckoe mpuoOIMkeHe B KBAHTOBOW MEXaHUKE.
YpaBHenue Jlupaka u1s 2JIEKTpOHa.
Hecranmonapnas Teopust BO3MyILIEHUN B KBAaHTOBOW MeXaHuke. Marpuina
paccestHusl.
Meron Xaptpu — @oka pacuéra 3HEpruii MHOTOAJIEKTPOHHBIX CHCTEM.

NoabkowbdE

oo

Cemectp 9
Marpuna mmotHoctu. Ypasaenue LIpéqunrepa — JInysus.
OyHkuua Buraepa B KBAHTOBOM MEXAHUKE U KUHETUUECKOW TEOPHH.
[Tapamarnerusm llaynu n nuamaraetusm Jlangay.
[lerouka ypaBHeHUI boronmro6oBa KHHETUYECKOIN TEOPHUH.
Kunernueckoe ypasuenue bonsnmana.
Kunernueckue siBienus nepenoca. Kunetuueckue ko3 PUIIMEHTHI.

ook wnE

3aganusi, HeoOXoauMble A oueHuBaHus cpopmupoBaHHoctu [IK-1 Ha mpoaBuHyTOM
YpOBHE

Hepequb IMPUMECPHBIX BAPUAHTOB KOHTPOJBbHBIX pa60T 10 AUCHUIIIINHE

Cemectp 7
Bapuanr 1



1. YpaBHeHHS NIBIDKEHUS TOYKHM UMEIOT BUA X = 7C0S(x t/4), y = 5sin(z t/4) (B
eaunuiiax CH). Hammcarb ypaBHEHUE TPACKTOPUU TOUKH.

2. VIOl ¢ TOBOPOTA TeIa BOKPYT OCH H3MEHSETCS 110 3aKoHy ¢ = 3t + 2t + 7 (B
equnuiiax CH). YUemy paBHa yrioBasi CKOPOCTb T€Jla B MOMEHT 1y = 4 C?

3. Toueunoe Teno OporeHo oA yriom 60° k ropu3oHTY co ckopocThio 20 M/c. Halitu
paanyc KpHUBHU3HBI TPACKTOPUHU Tela B MOMEHT OpPOCAaHHs, €CIU YCKOPEHHE CBOOOIHOIO
nageHus paBHo 9.81 m/c’.

4. MarepuanbHas TO4Ka JIBIKeTCS 1o oc OX 1o 3aKoHy X = t? + 5t + 4 (B eauHHUIAX
CH). Yemy paBHO YCKOPEHUE TOYKH?

5. 3akoH ABWKEHHS TOYKH 3aaaH B Buje I(t) = 3cos(2t)i + 3sin(2t)j + 5t kK (B enuHumax
CH). HaiiTu HOpMaJIbHOE YCKOPEHUE TOYKHU.

Bapuant 2

1. Touka jBmkeTcss 1O KpuBoit Y = X° / 2 (B emuunnax CH) B IONOXKHTEIEHOM
HalpaBJICHUU C MOCTOSIHHOW CKOPOCTBIO 2 M/c. HaliT IpOEKLHI0 CKOPOCTU TOYKU Uy B
MOMEHT, Korja X = 4/3 wm.

2. Ha monmy nexut omHopoaHblii 1wmuHAp. [lonm cTtamum ABUTaTh TOPU3OHTAIBHO C
ycKOpeHHeM 6 cM/c’ MepIeHIMKYISIPHO OCH MHIMHAPA, W LAIHHAP MOKATHICS 03
ckousbkeHusl. C KakuM yCKOPEHUEM OTHOCHUTENIbHO HETOABM)KHON CUCTEMBI OTCUETa OyAeT
JABUTaThbCsA OCh IUIUHApa? CONpOTUBIIEHUEM BO3AyXa U TPEHUEM KaueHUs IpeHeOpeyb.

3. Ha rBo3ne Bucutr obpyu nuamerpom 80 cMm. Ero otkinonwnum Ha yroa 90° wu
ornyctunu. HaliTu yriioByro cKopocTh oOpyda B MOMEHT IPOXOXKIECHUS UM TOJIO0KECHUS
paBHOBecHs. YCKOpeHHe CBOGOLHOTO maerust paHo 9.81 m/c’,

4, CrepxeHb Maccoil 1.4 Kr moaBelleH 3a OJWH KOHEI[ Ha TOPU30HTAJIbHYIO OCh, U
MOKET CBOOOJIHO BpaIllaTbCAd BOKPYr 3TOW OcH. B Apyroi, HMKHUA KOHEL CTEP>KHS
nonaaaet mapuk macco 200 r, AETSAMMIA CO CKOPOCTBIO 5 M/C MEPNEHIUKYISIPHO OCU U
CTEPIKHIO, U IPUJIMIAET K CTepKHI0. HailTh CKOpOCTh 1Iapuka cpa3y nociie NpUIdIaHus.

5. OIHOPOAHBIM JUCK, BpaIAIONIMICA BOKPYr CBOEH OCH, MEUICHHO KJIaAyT Ha
TOPU30HTAIBHYIO IIEPOXOBATYK) IMOBEPXHOCTh TaK, YTO €ro OCh MapajUieibHa
MIOBEPXHOCTU. B pe3ynprare ynpyroro ynapa O MOBEPXHOCTh IOUCK OTCKOYMWJ TOJ
HEKOTOPBIM YTIJIOM K BEPTUKAJIH, YK€ HE Bpalaschb. HalTu 3TOT yrosa oTckoka.

Cemectp 8
Bapuanr 1

1. CkanspHbI# MOTEHIMA JeKTpudeckoro mojst umeet Bua ¢r) = (ar)cos(br), rae a
u b — mocrosiHubIe BekTOpHI. HaliT HaNpsKEHHOCTH AJICKTPUIECKOTO TTOJIS.

2. 3apan pacnpenenéH BHYTpU MIapa paauycoM R cdepudyeckd CUMMETPUYHO C
06BéMHOIT mIoTHOCTBIO A(F) = pp (1 — rY/R?), e r — paccrosiHue oT ueHTpa mapa. Haittn B
BaKyyMe HalpspKEHHOCTh SJIEKTPUYECKOTO TOJIS.

3. BekropHBIi mOTeHmpan MareutHOro mous mmeer sux A(r) =a(br)y, e a m b —
TIOCTOSIHHBIC BEKTOPBI. HaliTH BEKTOP MArHUTHOM WHIYKIUH.



4. Tox Te4éT BIOJb OCH OECKOHEYHOTO IMUIMHAPA PaIuycoM R u pacmpeneiéH BHYyTpH
WAIMHAPA ¢ TWIOTHOCTBIO j(F) = jo (/R — r?/R?), rae r — paccTOsIHHE OT OCH LIIITHHADA.
Haiiti B BakyyMe HHAYKIIHIO MATHUTHOTO TTOJISL.

5. CocraButh ¥ pemuth IudGHepeHIInaIbHOSe YpaBHEHUE I 3apsia KOHACHCATOpa
éMkocThi0 C B KOHTYpE C COMPOTHBICHHEM R IpH 3aMbIKaHUM IIETTH, eci B MOMeHT t = 0
3apsiJT KOHIeHcaTopa ObLI paBeH (.

Bapuant 2

1. CocTaBuTh W pPEUINTh ypaBHEHUE JJI1 TOKA B KOHTYPE C HHAYKTHBHOCTBIO L H
conpoTtuBieHueM R mpu 3ambikanuu nenu Ha noctosiHHyo DJIC &, ecnu B MmomeHnt t = 0
TOK B IIETIH OTCYTCTBOBAJL.

2. Cuia Toka B L€l yBelamduBaetcst o 3akony I(t) = lo - (t/ T)® ¢ MomenTa t = 0 10
mMomenta t = T . HaiiTm KonmmuecTBO TEIIOTHI, BBHIACIMBIIEECS 3a OTO BpeMs Ha
conpoTuBieHuu R.

3. BonHoBas GyHKIIMS YaCTHUIIHI, HAXOIAIIEHCS B OTHOMEPHOM COCTOSTHUH, B 00JacTH
X > 0 paBHa w(x) = A(e™™ —e>®), a BHe dT0l 00nactu Y(X) = 0. Haiitn nmocrosanyio A > 0
Y BEPOSITHOCTh HAXOXKJICHHS YacTUIIBI Ha oTpeske [1 /a, 2 /a].

4. BomHoBasi GyHKIMSI OJJTHOMEPHOTO CTAIlMOHAPHOTO COCTOSIHUSI YACTHUIILI MAcCOil M B
obnactu X > 0 paBHa w(x) = Ax® exp(—ax) , a BHe 310l obnactu y(X) = 0. Haiitu B o6nactu X
> (0 moteHmanbHy0 Hepruto U(X) u snepruro E storo cocrosHust wactuiipl, ecim U(+o0)
=0.

5. YacTuma HaXoaUTCS B OJJHOMEPHOH OECKOHEUYHO TTyOOKOM MOTCHIMAIBHOU siMe B
COCTOSIHUY ¢ BOJTHOBOM (pyHKIHEH w(X) = A(—4u,(X) —iug(X) + 2uy; (X)), 1 MOXKET HAXOAUThCS

B COCTOSHHHM C BOJHOBOH GyHKIUEH ¢(X)=B(6ug(x)+7iu,(x)). 3mech Un(X) —

HOpPMHpOBaHHbIE Ha | COOCTBEHHBIE BOJIHOBBIE (DYHKIMM omepaTtopa sHepruu. Haittu
noctostHEble A > 0 u B > 0, a Taxke BEepOSITHOCTh HAXOXKJIEHHUSI YaCTUIIBI B COCTOSTHUU C

P(X).

Cemectp 9
Bapuanrt 1

1. YnaenpHasg (1o 4Mciy MOJIEKYJH) TEINIOEMKOCTh HIEAIBHOIO ra3a B HEKOTOPOM
TpoIecce 3aBHCUT OT TEMIIEPATypHI 10 3aKoHy C = Co + o (T / Ty )*. UsBectHa ymenpHas
TEMI0EMKOCTh Ta3a C,. HaliTu mpu u3MeHeHuHu Temmeparypbl oT Ti 10 T, YIENbHYIO
paboTy rasa.

2. YnenbHas TEIJIOTa MapooOpa3oBaHus UACATHLHOTO ra3a 3aBUCUT OT TEMIIEPATYPhI O
3aKOHY Ou2 = Qo + B (To /T ). JlaicHue HACILIEHHBIX MTAPOB ra3a IPH TEMIIEPATYPE
Ty paBHO Po, @ yACTBHBIN 00BEM KMIKOCTH MHOT'O MEHBIIIE yIeJIbHOTO 00BbEéMa raza. Haltu
3aBUCUMOCTb JIABJICHHSI HACBIIIEHHBIX MAPOB UJI€AILHOTO T'a3a OT TEMIIEPaTyphI.



3. Haiitu KIIJI TermoBoro ABUTATENS, IIUKJI KOTOPOTO B
nepeMeHHbIX (S, T) m300pakéH Ha puCyHKEe (KpuBas — MOJIOBUHA
aunica). MUHUMalbHas U MakCUMaslbHasi TEMIIEPaTyphl B IIUKJIIE
paBHBI Tmin U Trax-

o Y

Bapuant 2

1. ITnoTHOCTH BBIpOXKICHUSI ypoBHEW sHeprun E depmu-uactun pasHa ¢(E) = o (E /
8)3V, rae V — o0bém cucremsl yactuil. Haiitu npu T = 0 naBineHue cucTeMbl Kak (QYHKITUIO
XUMHUYECKOTO TIOTCHITHAJIA LL.

2. DHEpPrum Kaxaou pa3TnIuMON YaCcTUIIB TEPMOJUHAMUYICCKON CUCTEMBI PUHUMAIOT
sHadenus E, = (5n — 3)g, n =0, 1, 2, ....,9. Haiitu yaenpHyto (10 YUCITy YaCTHIL)
SHTPOIIHIO CHCTEMBI, €CITH €€ TeMIlepaTypa paBHa 1.

3. Haiitn Bemmunny (< z)7>)l/7 JUI UACAIBHOIO Ta3a, €CJIM Macca €ro MOJIEKYJIbl paBHA
My, a TeMIiepaTypa paBHa T.

BJ'I&IICGTZ MpcaACTaBJICHUCM O IIPUMCHCHHH IIPUHIUIIOB U MCTOAOB TeOpeTI/I‘{CCKOﬁ (1)I/I3HKI/I
K BOIIpOCaM H Hp06HeMaM B 00JacTH [Icaaroruku " O6paSOBaHI/IH; npcacTaBjaCHUCM O
IIPC3CHTAIUAX B o0iacTu O6paSOBaHHH.

3aganusi, HEOOXoauMble i1 oueHuBaHud cpopmupoBanHoctH [IK-1 Ha mpoaBuHyTOM
YpOBHE

ITepedens 3agannii AJ1s1 TPAKTUUYECKON MOATOTOBKH MO AUCHMUIUIMHE
Cemectp 7

1. Pa3pabotath (parMeHT ypoka pelieHHs 3aJay MO0 TeMe «YpaBHEHHUs ABUKEHUS,
TPAEKTOPHsI, CKOPOCTh, YCKOPEHHE TOUKH. ['oorpadsl CKOPOCTH U yCKOPEHUS! TOUKN

2. Pazpabotath pparmeHT ypoka no reMe «OCHOBHBIE ABUKEHUS Tena. Bpalienue BOKpyr
TOYKUA. YTibl Oilnepa. YrioBasg CKOPOCTh U YIJIOBOE YCKOPEHHE» B Kiaccax
TEXHUYECKOTO TIPOQHIIS.

3. Pazpaborats (pparMeHT ypoka 1o TeMe «3aKOHBI CIOKEHHUS CKOPOCTEH M YCKOPEHUH.
3aKOHBI CJI0KEHHUS YIIIOBBIX CKOPOCTEN M YIJIOBBIX YCKOPEHUI)

4. Pa3zpaborarh (parMeHT pemieHus 3agad 1o TemMe «IIpuHIMI OTHOCUTENBHOCTU
lNanuneda. AxkcuoMbl KUHETHMKHM. 3akoHbl HproroHa. Cuibl HMHEpUMHW» B Kiaccax
TEXHUYECKOTO TPOoQuIs

5. Pa3paboraTh TEXHOJOTHYECKYIO KapTy MO TeMe «YPaBHEHUS W3MEHEHUS U 3aKOHbI
COXpaHEHUs UMITYJIbCA, SHEPTUH U MOMEHTA UMITYJIbCA»

6. PazpabGortaTh ¢parmMeHT ypoka mo TeMe «J[BumkeHue B LEHTPAIbHO-CUMMETPUUYHOM
noste. 3akoHbl Kerutepa. 3amaya n1Byx Ten» B KJIaccax TEXHUYECKOTO MPOQUIIS.



/. Pa3zpabotaTh cucteMy 3ajaHuil uisi ydammxcsi no TemMe «CHCTeMbl CO CBSI3SIMH,
rOJIOHOMHBIE CBsI3U. BuptyanbHbie nepemenienus, npuHiun amamOepa. YpaBHeHUE
Jlarpanxa I-ro poaa (¢ MHOkuTEesIMHU Jlarpamxa)»

8. Pazpaborath ¢dparmeHT ypoka mo teme «OO0O0OHIEHHBIE KOOPAMHATHI U CKOPOCTH.
VYpasuenue Jlarpanxa II-ro poga (B 0600mEHHBIX KoopauHaTax). OO600IIEHHBIE cUJla,
UMITYJIbC, SHEPTUS B KJIACCAX TEXHUUECKOTO MPOQuIIs.

9. PazpaboraTh  KOHTPOJHHO-U3MEPHUTENIbHBIE MaTepuaibl 1Mo Teme «DyHKIus
l'amunbrona. VYpaBHeHus ['amuinbroHa (KaHOHMYecKHe ypaBHeHus). llepBble
WHTETpajibl KAHOHUYECKUX YPAaBHEHUIN»

10.Pa3paboTaTh KOHTPOJIBHO-U3MEPUTEIbHBIE MaTepuaibl 1o TemMe «CoOCTBEHHBIE
JUHEHHbIE KOJeOaHUs TMOJ JACWCTBUEM pAa3WYHBIX CUJl. BBIHYXKICHHBIE KOJICOaHMS.
Pe3onancy» B Ki1accax TEXHUUECKOTO MPOQUIIS.

11.Pa3paboTaTh MaTepuaibl Jjs1 0000IIEHUS 3HAHUHM y4dalluxcs 1o TeMe «/IBuxenue tena
C OJTHOM 3aKpeII€HHOW Toukoi. TeH3op uHepuuu. JlMHaMUYecKue ypaBHEHUsT Duiiepa.
I'upockon»

12.Pa3paboTaTh MaTepuainbl Juisi 00OOIIEHUS 3HAHWM ydaluxcsi Mo TeMe «JleWicTBue
MEXaHUYECKON cUCTeMbl. [IpMHIMI HAaWMMEHBIIEro NEWCTBUA. YpaBHEHUE Oiiepa —
Jlarpan»xa» B Kjaccax TEXHUYECKOTO PODUIIS.

13.Pa3paboTaTh TEXHOJOTHYECKYIO KapTy ypoka Mo Teme «J/lnHamuueckue ypaBHEHHS
JIBH)KEHUS B KPUBOJIMHEHHBIX KOOPJUHATAX.

14.Pa3paboTaTh TEXHOJOTMYECKYI0 KapTy ypoka mo Teme «JleiictBue ['amumibroHa —
SAxo6u. YpasHenue ['amunbrona — SIkoou. Annadatnyeckue MHBApUAHTBI» B Kiaccax
TEXHUYECKOTO TTPOQuIs.

Cemectp 8

1. Pa3zpabotaTh parMeHT ypoka 1o TeMe «3aKOH COXpaHEHHUS dIECKTPUIECKOTO 3apsia.
Tok mMpoBOAMMOCTH M TOK cMelieHus. 3akoH Oma u 3akoH Jlxoyis — JIena»

2. Pazpabotath parMeHT ypoka no treMe «YpaBHeHus: MakcBeiwia B AuddepeHimaibHoMl
dbopme 115 BemecTBa U Bakyyma. MaTerpansHas dopma ypaBHeHuin MakcBesia» B
KJIacCcax TEXHUUYECKOTO MPOQuIIs.

3. Pazpaborath (hparMeHT ypoka peiieHus 3a/1a4 Mo TeMe «3aKOHbI COXPaHEHUS SHEPTUH
Y UMITYJIbCA 3JIEKTPOMArHuTHOTO 1noJisd. Bekrop [loliHTHHTa. HaTsbkeHU MakcBeiia»

4. Pa3paboTaTh TEXHOJOTUUECKYIO KapTy 1o TeMe «CKaasIpHbIN U BEKTOPHBIN
MOTEHIIMAJBI. Y paBHEHUsI MOJIs B moTeHIManax. KaaubpoBka moTeHIInaioB, yCIOBUE
JlopeHua» B Kjaccax TEXHUYECKOTO PO(UIIS.

5. Pazpaborath cucreMy 3aaHull IO TeME «Y4acTHe B pa3padOTKE U PElIEHUE PACUETHBIX
3aza4 o TeMe: YpaBHenus JlanamOepa u BoiHOBoe ypaBHeHHE. OO1ee pelieHue
YpaBHEHU MOJISI B MOTCHIIMANIAX. 3aMa3/bIBAIOIINE TOTEHIINATbD)

6. Pa3paboTaTh KOHTPOIHLHO-U3MEPUTENHHBIC MATEPHAIBI TIO TEME « Y PaBHEHUS TSI
CKQJISIPHOI'0 MOTEHLHAIIA JIEKTPOCTATUYECKOTO MOJIs B Bakyyme. [lone Toueunoro
3apsaa. [lome qumosts»



/. PazpabotaTh AumakTH4YECKUE MaTepHalibl 10 TeMe «OCHOBHBIE YPABHEHUS
ANEKTPOCTATUYECKOTO MOJISI B IUAJIEKTpUKE. [I[pOBOTHUKY B DJIEKTPOCTATHUECKOM
0JIe»

8. Pazpabotath (hparMeHT ypoka 1o TemMe « JHeprusi AIEKTPUUECKOro MOl B BAKYyME U B
JTUAJIEKTPUKE. DHEPTUsl 3apsHKEHHBIX POBOJHUKOB U B3aUMOJICUCTBUS 3aps 0B

9. PazpaboraTh (hparMeHT ypoka pelieHus 3a/1a4 o TeMe «Y paBHEHUs JIsl BEKTOPHOTO
NOTEHIIMaJla MarHUTOCTATUYECKOTO MOJIsl B BaKyyMe. MarHuTHOE 10Ji€ B IUIOJIBHOM
PUOTIKEHUN

10.Pa3paboTath cuctemy 3amannii o Teme «I10CTOSHHBIN EKTPUISCKUN TOK U €T0
MarHuTHOE I10JI€» B BUJI€ (pparMeHTa ypoKa.

11.Pa3paboTaTh QparMeHT ypoka peueHus 3agad no reMe « OCHOBHBIE ypaBHEHUS
MarHUTOCTATHYECKOTO MOJISl B MArHETUKE. DHEPTUsl MArHUTHOTO MOJISl TOCTOSIHHBIX
TOKOB» B KJIaCCaX TEXHUYECKOTO MPOQPUIIS.

12.Pa3paboTaTh KOHTPOJIBHO-U3MEPUTENBHbBIE MaTepualbl 1o Teme «Bonnbl e bpoiins.
Hecranuonapuoe ypaBuenue llpénunrepa. BonHoBast pynkuus. YpaBHeHue
HEPA3pBIBHOCTH»

13.Pa3paboTaTh MaTepualibl IPE3EHTAUH K YpokaM 1o TeMe «CTallnoHapHOE YpaBHEHHE
Hpénunrepa. CoOCTBEHHBIE SHEPTUU U COOCTBEHHBIE BOJHOBBIE (QyHKIMH. YacTuia B
NOTEHIIMAIBHON IME»

14.Pa3zpabotaTh ¢pparmMeHT ypoka 1o teme «lloTeHnuansHblii 0apbep U TYHHEIbHBIH
s dexT. BeposITHOCTh MPOXOKAECHHS YaCTULIBI Yepe3 MOTEHUUATIBHBIN Oapbep»

15.Pa3paboTaTh (hparMeHT ypoka perieHus 3aaa4 no reMe «OTHOMEepHbIH KBAHTOBBIN
TFapMOHUYECKUIA OCUMIIIATOP. YPOBHU SHEPTUU U COOCTBEHHbBIE BOJIHOBBIE (DYHKIIMI)

16.Pa3paboTath cuctemMy 3ananuii mo teme «OpOuTtanbHBI MOMEHT UMIyJbca. Ero
cOOCTBEHHbIE 3HAUYECHUSI U COOCTBEHHbIE (PYHKIIMU B C(PEpPUUECKUX KOOPIUHATAX) B
BUJIE parMeHTa ypoka.

17.Pa3paboTaTh TEXHOJIOTHYECKYIO KapTy 1o TeMe «lleHTpanbHO-CUMMETPUYHOE TI0JIE B
KBaHTOBOM MexaHMKe. Boopoonogo0Hbii atoM. Ero ypoBHU SHEpTHH, COOCTBEHHBIE
BOJIHOBBIE (DYHKITUI

Cemectp 9

1. Pa3zpabotath ¢parmMeHT ypoka mo teme «Makpocuctembl. CTaTUCTUIECKUN U
TEPMOJIMHAMHUYECKHI cIOCOOBI onMcaHusi MakpocucTeM. TepMoanHaMuyecKue
napameTpbl. PaBHOBECHbIE 1 HEPABHOBECHbBIE CUCTEMBI»

2. PazpabotaTh (hparMeHT ypoka pelieHus 3aaad no reme «Kpasukinaccuueckoe
npuomkeHue. ®azoBoe NPocTpaHCTBO. DIYKTyaIum»

3. Paspaborath pparmeHT ypoka mno teme « Teopema JlnyBusis. Posb sHepruu B
CTaTUCTUYECKOUN (PU3MKe» B KiIaccax TEXHUYECKOTO MpouIs.

4. Pa3paboTaTh TEXHOJOTHYECKYIO KapTy N0 TeMe « CTaTHCTHYECKHI BEC. DHTPOIHUs, €€
CTaTHUCTUYECKUI CMBICI. 3aKOH BO3pACTaHUsI SHTPOIUU U €T0 (pusnueckast
WHTEPIPETALHS



5. Pazpaborats cucremy 3amganuii mo teme «Pacmpenenenue [ m60ca. Temneparypa, eé
CBOMCTBa» B BUJe (hparMeHTa ypoka.

6. Pazpaborath ¢pparmenT ypoka no teme «Paborta u konudectBo Teria. [lepBoe Hayano
TEPMOJIMHAMHUKN» B KJlaccaX TEXHUYECKOTO POdUIIs.

7. PazpaboraTh cuctemy 3agaHuii mo reMe «BTopoe Hayallo TEPMOJUHAMUKH U €T0
CTaTUCTUYECKUH cMbIcil. O0benMHEHHAS (popMa MEPBOTO U BTOPOTO Hayall
TEPMOJIMHAMHUKW» B BUJIE (parMeHTa ypoKa.

8. PazpabortaTs MaTepuabl Ajis1 000OICHIUS 3HAHUNA YIAIIUXCS TT0 TEME « DHTAITBITHSI.
CBo0OOHAs SHEPTUSI MAKPOCUCTEMBI. T epMOIUHAMUYECKHUE TOTCHIINATIBI

9. Pa3paboTtaTh KOHTPOJIbHO-U3MEPUTETbHBIE MaTepuabl o Teme «Hanmpasienue
M3MEHEHUS TEPMOJMHAMUYECKUX MOTEHIIMAIOB TP HEOOPATUMBIX ITPOLIECCAX.
JlaBlieHHE U €TO CBSI3b CO CBOOOAHOM PHEprueil. AnunadbaTudyeckuil mporecc. Y paBHEHUE
aanadaTen

10.Pa3paboTaTh parMeHT ypoka 1o teme «3aBUCUMOCTb TEPMOIMHAMUYECKUX BEIMYUH
OT YHUCJIa YaCTUIl. XUMUYECKUM MOTEHIMaN, ero PU3NYECKH CMBICT» B KJ1accax
TEXHUYECKOTO MPOPUIISL.

11.Pa3paboTaTh parMeHT ypoKa petieHus 3a/1a4 1o TeMe «Y CIIOBHS paBHOBECHS
MaKpOCUCTEMBI BO BHEIIHEM Mosie. MneanpHelii ras. Pacnpenenenue cpeqHeit 3HEpruu
U/ICaJIbHOTO ra3a 1o creneHsM cBobobl. Pactipenenenue boabimana» B kiaccax
TEXHUYECKOTO MPOPUIISL.

12.Pa3paboTaTh TEXHOJIOTHYECKYIO KapTy 1Mo Teme «Pacnpenenenue ['mb6ca ¢
MEPEMEHHBIM YHCIIOM YaCTHUIl B KIIaCCHUECKOM citydae. CTaTUCTUYECKHE CyMMa U
MHTErpai

13.Pa3paboTaTh muaaKkTHUeCcKue MaTepraisl o teme «Pacnpenenenue ['nbbca ¢
MEPEMEHHBIM YKCIIOM YaCTHULl B KBAHTOBOM ciiydae. CTaThucThuueckas CyMmma B
KBaHTOBOU cratucTuke. [Ipuaiun [laynu u ero npuMeHeHne B KBAHTOBOW CTATUCTUKEY

14.Pa3paboTtaTh parMeHT ypoka perieHus 3aaad no reme «Pacrnpenenenue Oepmu —
Jupaka. BeipoxaeHHbIN 2IeKTpOHHBIN ra3. Pacnpenenenue bo3e — DiHIITETHAY

15.Pa3paboTaTh MaTepualbl Mpe3eHTAINHN K ypokaM 1o Teme «UEpHoe nu3iydeHue.
®opmyna [Inanka. opmyna Panes — [xunca. TepmoauHamMuyeckue BEIMYUHbI
YEPHOIO U3IIYYCHUS

[IpomexyTouHas arrectauus

[IK-1. Cnocoben ocBavBaTh U HUCIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS W MPAKTUUYECKUE
YMEHWsI ¥ HaBBIKM B TIPEIMETHOM 00JIaCTH MPH pelIeHUH MPpo(ecCHOHAIBHBIX 3a/ad.
3HaeT: B3aMMOCBS3b TEOPETUUECKON (PU3UKHU C TIeTarOTHIECKIUMH TUCITUTINHAMH.

YMeeT: IpUMEeHATh MPUHIIUITE ¥ METOIbI TEOPETUIECKOM (PU3UKU K PEUICHUIO BOIIPOCOB H
npo6JieM B 00JIaCTH MEIaroTUKU U 00pa3oBaHuUs.

Brnageer: npeacraBieHueM 0 MPUMEHEHUU PUHLIUIIOB U METOJIOB TEOPETHUECKON (DU3HKU
K BOMpocaM M mpobiieMaM B 00JacTU MENAarorukd W oOpa3oBaHUs; MPEACTABICHUEM O
npe3eHTalugaX B 001acTu o0pa3oBaHMUsL.



3ananusi, HeoOXoAuMBbIe JJIs olleHuBaHus chopmupoBannoctu [1K-1
IlepeueHb BOPOCOB K 3K3aMEHY
Cemectp 7
Kunemarrka Touky. YpaBHEHUSI JBUKECHUS, TPAEKTOPUS, CKOPOCTh TOUKHU.
Y cKkopeHHre TOUKH U €ro cOCTaBisiomre. Painyc KpuBU3HBI TPACKTOPHH.
Kunemaruka TBEpioro tena. Bpaiienre BOKpyT TOUKH. YTibl Duepa.
VYrioBasi CKOpOCTh U yriioBoe yckopeHue. VX cBs3b ¢ yriiamu Jitepa.
CnoxHO€E IBUKEHUE TOYKU. 3aKOH CIIOKEHUS CKOPOCTEH.
CnoxHO€E IBUKEHUE TOYKU. 3aKOH CIIOKEHUS YCKOPEHUM.
CnoxHOe ABMKEHUE Tella. 3aKOHBI CJI0KEHHUS YTIJIOBBIX CKOPOCTEHN M YIJIOBBIX
YCKOPEHH.
8. Jlunamuka Touku. [I[puanmm oTHOCUTENbHOCTH [ amuies. AKCHOMBI KHHETHKH.
3akoHbl HproTOHA.
9. JluHamMuKa TOYKU B HEMHEPITUAIBHBIX cCUCTeMaX O0TcUYETa. CHIIbl MHEPIIUH.
10.YpaBHeHHe U3MEHEHHUS U 3aKOH COXPAaHEHHs UMITyJibca. L[eHTp Macc u 3aKoH ero
JBH>KCHUSL.
11.PabGoTa, MOIIIHOCTH, SHEPTHUSI.
12.YpaBHeHre U3MEHEHHUS U 3aKOH COXPAHEHUS YHEPTHUH.
13.MOMEHT UMITyJIbCa 1 MOMEHT CHJIbI OTHOCUTEJIBHO TOUKH. Y PaBHEHHE MOMEHTOB.
14.YpaBHEeHHE U3MEHEHHUS U 3aKOH COXPaHEHUS MOMEHTA UMITYJIhbCa.
15.MoMeHT uMITyJibCca U CHJIbI OTHOCUTENBHO LIeHTpa Macc. VX cBoiCTBa.
16.YpaBHEHNE MOMEHTOB OTHOCHTEILHO TIeHTpa Macc. @opmyna Kénura.
17.]IBr>keHne B LICHTPaJIbHO-CUMMETPpUUHOM ToJie. 3akoHbl Kemepa. 3agava 1Byx Tell.
18.CucreMsbl co CBSI3IMH, TOJJOHOMHBIE CBSI3U. BUpTyanbHbIE TIEpeMEIISHUS, TPUHITUTT
JlanamGepa.
19.Cucremsl co cBs3amu. YpaBuenue Jlarpanxa I-ro poxa.
20.060011€HHBIE KOOPAUHATHI U CKOpOCcTU. YpaBHeHue Jlarpamxka II-ro pona.
OO0600MEHHBIE cUlla, UMITYJIBC, YHEPTHUA.
21.®Oyuknus ['amunbrona. YpaBHenus ['amuibrona. [lepBrie HHTErpaibl ypaBHEHUN
I'amunbTOHA.
22.Co0OCTBEHHBIE JIMHEWHBIE KOJeOaHUs TT0]] IEUCTBUEM PA3TMYHbIX CUJI.
23.BeIHyXICHHBIE JIMHEWHBIC KOJIeOaHus B MexaHuKe. Pe3oHaHc.
24.Jlunamuka TBEPAOTO TeJa ¢ OAHOM 3aKpETUIEHHON TOuKoM. TeH30p UHEPIIHH.
25.[lunamuka TBEpAOrO Tena. JlunaMudeckrue ypaBHeHUs Ditiepa.
26./lunamuka TBEpOTO Tena. ['upockorn.
217 .JleficTBUE MEXaHUYECKOW cUCTEMBI. [[puHIIMIT HAMMEHBIIIETO NEUCTBUSI. Y paBHEHUE
Ditnepa — Jlarpanxa.
28.[luHaMU4eCcKUe YpaBHEHUS ABUKCHUS B KPUBOJMHEHHBIX KOOPIUHATAX.
29.JletictBue ['amunbToHa — SIK0OU. YpaBHenue ['amunbroHa — Sko0wu.
30.AnnabaTrueckre MHBAPUAHTHI.

NogakowdPE



Cemectp 8

1. 3apsapl U TOKU. 3aKOH COXPAHEHUSI DJIEKTPUUYECKOro 3apsaaa. 3akoH OMa u 3aK0H
Jxxoyna — Jlenna.

2. YpaBHeHus Makcseia B quddepeHInalIbHON U MHTErpalibHON (hopMax Jist
BEIIECTBA U BaKyyMa.

3. 3aK0oH COXpaHEHMs PHEPTUH dIEKTpoMarHuTHoro mnoJjsi. Bekrop [loiHTHHrA.

4. 3akoH UMIYyJIbCa AIEKTPOMArHUTHOTO NoJisA. TeH30p HaTsbkeHuit MakcBenia.

5. CkansipHbI{ U BEKTOPHBIA MOTEHIMAIBI AJIEKTPOMATHUTHOTO TOJISA. Y paBHEHUS MOJIS
B noteHnuanax. Kanubposka norennuanos, yciosue JlopeHia.

6. Ypasuenus Jlamambepa u BoiHOBOE ypaBHeHHe. O0I1Iee penieHne ypaBHEHHUH OIS
B [TOTEHIMaNaxX. 3ana3AblBalole NOTCHIIUAIIBI.

7. YpaBHEHUE I CKAIAPHOTO MOTEHIIMANIA AIEKTPOCTATUYECKOTO MO B BAKYyME.
[Tone ToueuHoro 3apsna.

8. Dnexkrpuyeckuii qunoiib. [lone qumosns.

9. OcHOBHBIE YpaBHEHHUS dJIEKTPOCTATUUECKOTO MO B AUAJIEKTpUKe. [I[poBOAHNKY B
AIIEKTPOCTATUYECKOM TIOJIE.

10.9Heprust 37EKTPUIYECKOTO TOJIA B BAKYYME U B IUAJICKTPUKE. DHEPTHS 3apSKEHHBIX
MIPOBOAHUKOB U B3aUMOJICICTBHUS 3apsI0B.

11.YpaBHeHus AJisi BEKTOPHOTO MOTEHIIMAIAa MATHUTOCTATUYECKOTO MOJIs B BaKyyMe.

12 MaruutHbi nunosis. [lone aumons.

13.IToCTOSIHHBIH 2JEKTPUUECKUN TOK U €r0 MAarHUTHOE TIOJIE.

14.OcHOBHBIE ypaBHEHUSI MArHUTOCTATUYECKOTO MOJISI B MArHETHKE.

15.0OHeprus MAarHUTHOTO TIOJISI HTOCTOSIHHBIX TOKOB.

16.Bonnst ae bpoitna. Hectatmmonapuoe ypasaenue Llpéaunrepa.

17.BonHoBast pyHKIUs. Y paBHEHUE HEPA3PHIBHOCTH.

18.Cranmmonapuoe ypaBaenue [lIpénuarepa. CoOCTBEHHBIC YHEPTUN U COOCTBCHHBIC
BOJTHOBBIC (DYHKIIHH.

19.YacTuna B noTeHIHMAILHOMN sSIME.

20.IToTennuanbHbiid 6apbep U TyHHENbHBINA 3G (HEKT. BeposTHOCTh TPOX0XKICHUS
YaCTHI[BI YePE3 TOTCHIIMAIIbHBIN Oapbep.

21.0OgHOMEpHBIN KBAaHTOBBIN TAPMOHUYECKUAN OCITUIUIATODP. Y POBHU DHEPTUU U
COOCTBEHHbBIE BOJIHOBbIE (DYHKIINU.

22.0OpOuTanbHbIii MOMEHT UMITyJIbca. Ero cOOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE
(GyHKUIMH B cPeprUUECKIX KOOPAUHATAX.

23.1leHTpasIbHO-CUMMETPUYHOE TI0JIe B KBAHTOBOM MexaHuke. Bopopoaono100HbIi
atoM. Ero ypoBHM 3HEpruu, COOCTBEHHbIE BOJHOBbIE (PYHKIUH.

Cemectp 9
1. Makpocuctrembl. CTaTUCTUYECKUIA U TEPMOJIMHAMUYECKHUI CIOCOOBI OMMCaHUS
MaKpPOCHUCTEMBI.
2. Tepmonunamuyeckue napameTpbl. PaBHOBECHBIE I HEPABHOBECHBIE CUCTEMBI.
3. dazoBoe npocTpaHcTBO. KBazukmaccuueckoe mpuOImKeHue.



HopMmupoBka u cpenHre 3Ha4eHHs B CTAaTUCTHUECKON (u3nke. DIyKTyaru.
Teopema JInyBuius.
OHTponus, €€ CTAaTUCTUYECKUM CMBICI.
3aKoH BO3pacTaHUs SHTPONUU U ero (pu3nuecKas HHTEpIpeTaus.
Pabota u konuyecTBO Tema. [lepBoe Havano TepMOIMHAMUKH.
Bropoe Hauano tepmonunamMuku. O6bequuénnas (popma nepBoro U BTOPOro Havas
TEPMOIMHAMUKHU.
10.2uTanenus. CBOOOAHASI SHEPTUS MAKPOCUCTEMBI.
11.TepmMoarHaMUYECKHE TOTEHIHAIIBI.
12.0 nanpaBlieHUU U3MEHEHUS TEPMOIMHAMUYECKUX MTOTEHIINAJIOB MTPH HEOOPATUMBIX
npoleccax.
13.Anuabatuyeckuii mporecc. Y paBHEHHS aauadaThl.
14 . Pacnpenenenue ['nb0ca.
15.Pacnpenenenre MakcBeiia Kak clieJICTBHE pacnpeneneHus [ 'ndoca.
16.YcnoBus paBHOBECHSI MAKPOCUCTEMBI BO BHEILIHEM TOJIE.
17.Pacnpenenenue bonbiimana.
18.Xumudeckuid moTeHIMAN, ero (PU3NIECKU CMBICI.
19.Pacnpenenenue ['m66ca ¢ mepeMEHHBIM YHCIIOM YacTHIl (KJIACCHUECKUN CITydait).
20.BpIBOJ TEpMOIMHAMUYECKUX COOTHOILIEHUH U3 pactpenenenus ['udoca.
21.Cratuctuueckasi CcyMMa M CTaTUCTUYECKUM UHTETPAJL.
22.OCHOBHBIE TOJIOKCHUSI KBAHTOBON CTaTUCTHKH.
23.Pacnpenenenne ['nb66ca ¢ mepeMeHHBIM YUCIIOM YacTHUI (KBAHTOBBIN CiTydaid).
24 Ilpunuun [aynu. Ero npuMeHneHnne B KBAHTOBOM CTaTUCTHKE.
25.Pacnipenenenne depmu — Jupaxa.
26.Pacripenenenne bosze — DifHITelHA.
27 Yépuoe m3nyuenne. Dopmyna [Inanka. @opmyna Panes — J[xunca.
28.3axon Kupxroda.

©oo~N O~

4, MeTonudecKrue MaTepraibl, OPEeACISIIONINE ITPOIISAYPhl OLICHUBAHUS 3HAHUM, YMEHHM,
HaBBIKOB M (WMJIM) OIBITA JACATEILHOCTH, XapaKTEPHU3YIOMMX OdTarbl (OPMUPOBAHUS
KOMIIETCHIIN

TpeboBanus k 3K3aMeHy

ComnocTaBUMOCTh PEUTHHIOBBIX MOKA3aTeNeld CTYJEHTA MO PAa3HbIM JUCHUILUIMHAM
1 bamibHO-PEUTUHIOBOM CHCTEMBbl OLIEHKH YCIIEBAEMOCTU CTYJEHTOB OOECreYrBaEeTCs
MPUHATUEM E€IUHOTO MEXAaHM3Ma OLIEHKHM 3HAHWM CTYJEHTOB, BBIPAXEHHOTO B Oaliax,
cornmacHo koTopomy 100 OamioB — 3TO TOJIHOE YCBOEHHE 3HAHMM MO y4yeOHOMU
JTUCIUIUIMHE, COOTBETCTBYIOIIEE TPEOOBAHUSAM YyU€OHON IPOrPaMMBbl.

MakcuMalbHbI pPe3yibTaT, KOTOPBI MOXKET OBbITh JOCTUTHYT CTYJEHTOM IIO
Kaxxaomy u3 biokoB peittunrosoit ouenku — 100 6anos.

B 3a4€THO-3K3aMEHAlMOHHYIO BEAOMOCTb M 3a4ETHYK0 KHM)KKY BBICTaBIISIOTCS
OLICHKH M0 MATHOAIIBHOM IIKaJe U PEUTHHIOBbIE OLICHKH B Oajiax.



[Ipn mosiydeHUM CTYyIEHTOM Ha SK3aMEHE WM 3a4€Te HEYJIOBJIECTBOPUTEILHOMN
OLICHKM B BEIOMOCTb BBICTABIISICTCS pPEUTUHroBasi olleHka B Oamiax (<40 OamioB),
COOTBETCTBYIOIIAS (PAKTUYECKUM 3HAHUSIM (OTBETY) CTYJICHTA.

[IIxana oneHuBaHus YK3aMeHa.

Kputepuu onenuBanus baer

[TonHbIe ¥ TOYHBIE OTBETHI HAa Bce BOMpPOCHL. CBOOOJHOE BiaJ€HUE OCHOBHBIMH TepMuHamu U | 21-30
NOHATUSIMU Kypca. [lociienoBarenbHOE M JTOTMYHOE U3JI0KEHUE MaTepuasa Kypca. 3aKOHUEHHbIE
BBIBOJIbI M 0000111eHNs IO TeMe BonpocoB. VMcuepnbiBaroniye 0TBETH Ha BOMPOCHI.

OTBeThl Ha BOMPOCHI COJAEPKAT OT OAHOHM 10 TPEX HerpyObIXx ommMOOK. YBepeHHoe Biaaenue | 15-20
TEPMUHAMHU ¥ TOHATHAMH Kypca. V3nokeHue MaTepuaia Kypca IOYTH BCErJa JIOTUYHO U
HIOCIIeIOBATENBFHO. BBIBOABI M 0000IIEHHST IO TeME BOIPOCOB COJEPIKAT 1O TPEX JOTUYECKU
HE3aKOHYEHHBIX MM0JI0KeHUH. OTBETHI Ha BOIIPOCH B OCHOBHOM MCUYEPIIBIBAIOIIINE.

OTBeThl Ha BOIPOCH B IIEJIOM NIpaBWIIBHBIE, HO coJepkar Oosee TpEX omubOK, B ToMm ymcie | 8-14
rpyObIX. Brasienne TepMiUHaMu 1 IOHATHSAME Kypca HeyBepeHHoe. M3nokeHne MaTepraia 4yacto
HEJIOTMYHO U HE BCErJia NOoCJIeA0BaTeNbHO. BEIBOABI 1 0000IIEHUS IO TEME BOIIPOCOB COJEPXKAT
Oosiee TPEX JIOTMYECKH HE3aKOHUEHHBIX 0J10KeHUH. OTBEThI Ha BOIPOCH! HETIOJIHBIE.

HpaBI/IJIBHI)IC OTBCTBI Ha MCHCC IIO0JIOBUHBI BOIIPOCOB. OTCyTCTBI/Ie BJIaJC€HHUSA OCHOBHBIMH 0-7
MOHATUAMHU KYypCa. MaTCpHaJ'I H3JIOKCH HCJIOIMYHO, HCIIOCICAOBATCIbHO MW HCIIPABUJIbHO.
BI)IBO[[I)I u O606HI€HI/I$I 10 TCMC BOIIPOCOB IIOYTHU BCCTJa COACPIKAT JIOTUUCCKHU HC3aKOHUYCHHLIC
TCMBI.

HTorosas mkana BEICTABICHUS OLICHKU MO TUCLUILIIUHE.
OtBer oOywarouierocs Ha 3au€re OIEHMBaeTca B Oaulax C YYETOM IIKaJbl
COOTBETCTBUS PEUTUHIOBBIX OLIEHOK MATHOAIIBHBIM OLIEHKaM.

Orenka 110 5-0auibHoM cucreMe | Onenka no 100-0ayuipHOM cucTeme

OTAN4HO 81100
Xopo1o 61 —80
Y 10BIETBOPUTETTHHO 41 -60

HeynoBneTBopuTenpHo 0-40




