MMHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHUS POCCUNICKOI ®EJIEPAIIN
denepabHOE TOCYIapCTBEHHOE OIOKETHOE 00Pa30BaTEIEHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET

b1.0.15

(uHOeKC OUCYUNIUHBL)

PABOYAS ITPOTPAMMA JUCHUIIJINHBI

duzuka

(Haumenosanue OUCYUNIUHbL)

10 HAITPABJICHUIO TIOJITOTOBKU
15.03.04 ABromaTH3anus TEXHOJIOTHYECKUX MPOIIECCOB U MTPOU3BOCTB

HarpaBJIEHHOCTb (TIpodITb)
WHTennexTyanbHbIe TPOU3BOACTBEHHBIE CUCTEMBI M aBTOMATH3UPOBAHHBIE TEXHOIOTUU

dopma 00yueHus: OUHAS
I'ox mabopa: 2023
O6mas Tpynoemkocts: 13 3E

Pacrlpe)le.ﬂeﬂue YaCO0B JUCHUIIMHBI IO CEMECTPpamM

Kypc 1,2,2

®opma kouTpoas | 3,3,9 Hroro
Bun zanaruii
Jlexunn 68 68
JlaboparopHbie 80 80
[TpakTueckue 72 72
[TpomMekyTOUYHAs aTTeCTaIHs 0, 85 0,85
KonTakTHas padora 220,85 220,85
CamocTosiTenpHas padora 2115 2115
KonTposb 35,65 35,65
Hroro 468 468




Pabouyro nporpamMmmy COCTaBHIIH:
[Ipodeccop, n-p, dpus.-mar.Hayk, noueHT PemeroB B.A

(OonxcHocmy, yuenoe 3eanue, cmenerv, Pamunus 1.0.)

Crapmuii npenoaasatens Menemko H.B.

(donoicrocmu, yuenoe 36anue, cmenersb, Pamunus H1.0.)

PenensupoBanue paboueil mporpaMMbl JUCHUTUTAHBL:

X OtcyrcTBYET

Peuenzenr

(OonxncHocms, yueHoe 3eanue, cmenerv, Pamunus 1.0.)

Pabouas nmporpamma qucuuIuMHbl coctaBieHa Ha ocHoBanun @I'OC BO u yuebHOTO TU1aHA
HarpasiaeHus noarotoBku 15.03.04 ApromMaTu3anusi TEXHOJIOTHYECKHUX ITPOIIECCOB U TIPOU3BOJICTB.
WuTennexTyanbHbIe MPOU3BOICTBEHHBIC CHCTEMbI U aBTOMATU3HPOBAHHBIC TEXHOJIOTHH.

Cpoxk aeiictBus padoyeii nporpaMMsbl JHCHMILIMHBI 10 « 31 » aBrycra 2027 r.

COI''TACOBAHO

3aBenyromuii  kadenpoit  «OOopymoBaHME W TEXHOJIOTUHM  MAIIMHOCTPOUTEIBHOTO
MIPOU3BOICTBAY

« oM 20 T H.1O. Jlorunos
(noonucs) (U.0. Pamunus)

YTBEPXIEHO

Ha 3acenanuu xadeapst OuT®

(mpotokoun 3acemanust No 1 ot « 29 » __ aBrycra 2022 _r.).

OOKYMEHT MNMoAariMmcAH
SNEKTPOHHOWM NOAMNUCHIO

Ceptudukat: 01CO01F6CO08FAFFCAD4A36D45F49B85CC6
Bnapeneu: Nasnosa AHgxena lNeTpoBHa
[enctButeneH: ¢ 19.01.2023 go 19.01.2024




1. Ileanb ocBOEHUS AUCITUILIMHBI

Llenp OCBOEHUS NUCUUIUIMHBI — CO3JAaHUE OCHOB JOCTATOYHO LIMPOKON TEOPETUUYECKOU
MOJITOTOBKU B 001acTH (DPM3HKH, MO3BOJISIONIEH OyIyIuM WHXXEHEpaM OPHEHTHUPOBATHCS B IMOTOKE
HAy4yHOW M TeXHHUYeckod uHopMalMu U oOecreynBarolled UM BO3MOXKHOCTb HCIOJIb30BaHUSA
(GU3NYECKUX IPUHITUTIOB B T€X 00JACTSIX TEXHUKHU, B KOTOPBIX OHH OyIyT CHICITHAIM3HPOBATHCS.

3amaun:

1. YcBoeHHe OCHOBHBIX (U3WYECKHX SIBICHHNA W 3aKOHOB KIACCHYECKOW M KBAHTOBOU
bu3nKu, METOJ0B (PU3MUECKOTO MBIIILIICHHS.

2. BrpaboTka mpuEMOB BIIAJCHHUS OCHOBHBIMH METOJAMH PEIICHUS W HABBIKOB HX
NPUMEHEHUS K PELICHUI0 KOHKPETHBIX (U3WYECKHX 3aJad U3 pasHbIX oOjactedl (U3HKH,
MIOMOTaIOIIMX, PELIATh HHKEHEPHBIE 3aJa4H.

3. O3HakoMJIeHHE C J1a0OpaTOpPHBIM 00OPYAOBaHHWEM M BbIPAOOTKAa HABBIKOB IMPOBEICHUS
SKCIIEPUMEHTAIBHBIX MCCICIOBAaHUM Pa3IMUHBIX (U3UYECKUX SIBICHUN M OLIEHKHU IMOTPEIIHOCTU
WU3MEPEHUN.

2. Mecto aucuunimebl B ctpykrype OIIOII BO

HI/ICI_II/IHJ'II/IHH H IIPAKTUKHU, HAa OCBOCHHHU KOTOPLIX 6asnpyeTc;1 JaHHasd JUCHUIIIMHA: BBICIIAsA
MaTeMaTHuKa, TCOPETUICCKAA MCXaHUKaA.

I[I/ICLII/IHJII/IHI)I H IPAKTHKH, OJId KOTOPBIX OCBOCHHC ﬂaHHOﬁ JUCHUTIIINHBI HGOGXOIII/IMO KakK
MMPpEAIICCTBYIOLICC! ((9J'IeKTpOT€XHI/IKa " 3JICKTPOHHKA», «MaTepI/IaJ'IOBe,HeHI/Ie u TKM».

3. Ilmanupyemble pe3yJibTaThl 00y4eHUst

dopMupyemMbie 1
pMupy NHaukaTopbl J0CTHKEHUSA

KOHTPOJIMpyeMble . Ilnanupyemblie pe3yabTaThl
PO-THPY KOMIIeTeH Mt py pesy
KOMIIeTeHINU o0yueHust
(Kol 1 HAaMEHOBAHUE)
(K0J1 1 HAMEHOBAHHE)
OIIK-1 [TpumeHsTH OIIK-1.1. Bnageer 3HaTh: OCHOBHBIE (PU3HUECKHE
€CTeCTBEHHOHAYYHBIE W | MATEMaTHYECKHUM aIlapaToM | MPUHIUIIBI, 3aKOHBI, KATETOPUH
oO0IIenH)XEeHEepHbIE IpU pelIeHUH GU3nIecKux a TaKXKe UX COZIep)KaHue U
3HAHHA, METOJBI | 33/1a4. B3aWMOCBSI3H; METO/IBI

MaTeMaTHYECKOTO aHAIN3a
n MOACITUPOBAHHUA B
npoeccuoHaTbHON
JCSITEJIbHOCTH.

TEOPETUYECKUX U
AKCIEPUMEHTAIIbHBIX
HCCIIEIOBAHUM, UCXOS U3
JIEWCTBYIOIIUX MIPABOBBIX HOPM,
HMMEIOIUXCS PECYPCOB U
OTpaHUYCHHI

YMeTb: NpUMEHATh PU3HUECKHE
METO/IbI U 3aKOHBI JUIsI peIIeHUs
¢bu3nveckux 3aaay; MoAXOAbI U
MeTO/JIbl (pU3HUecKoro
HCCIIEIOBAHUS B HAYYHOU U
po¢eCCUOHANBHON AEATEIbHOCTH.

Bnagerb: OCHOBHBIMU METOAAMHU
pelIeHns] KOHKPETHBIX (U3NUECKUX
3aja4 U3 pasHbIX obnacreil puszuku,
HaBBbIKaMU pabOThI C COBPEMEHHOM
Hay4HOH anmnaparypou, HaBbIKAMHU




®opMupyemMbie U
KOHTPOJIMpyeMble
KOMIIETEHI[UHT
(koA ¥ HAMMEHOBAHUE)

NHankaTopbl 10CTUKEHHUS
KOMIIeTeH Uil
(Koa ¥ HAMMEHOBAHHUE)

Ilnanupyembie pe3yJibTaThl
00y4eHust

MMPOBCACHHUA SKCIICPUMCHTAJIbHBIX
VICCIIEZI0OBAHUI Pa3IMuHbIX
(U3NIECKUX TIPOLIECCOB.

OIIK-1.2. Cnocoben
IIPOBOJIUTB JIA0OPATOPHBII
HKCIEPUMEHT U
00pabaThIBaTh pe3ybTaThl
M3MEpEHU

3HaTh: OCHOBHBIE (pU3HUECKUE
MIPUHLIMIIBL, 3aKOHBI, KATETOPUU
a TaK)Ke€ UX COJEPKAHUE U
B3aMMOCBSI3H; METO/bI
TEOPETUYECKUX U
AKCIEPUMEHTAIIbHBIX
UCCJIeI0BaHUM, UCXOS U3
JIEACTBYIOIIUX MPABOBBIX HOPM,
MMEIOIINXCS. PECYPCOB U
OTpaHUYCHHI

YMeTb: NpUMEHATh PU3HUECKHE
METO/bI ¥ 3aKOHBI JJIs1 PEILEHUS
(1)I/IBI/I‘ICCKI/IX 3ajgad, Imoaxoabl u
MeTo/1bl (hpru3nyecKoro
VICCJIEIOBAaHNUS B HAYYHOU U
poQecCHOHAIBHON EATeIbHOCTH

Bmagers: OCHOBHBIMU METOJaMU
pelIeHns] KOHKPETHBIX (PU3MUECKIX
3a/1a4 U3 pas3HbIX oOnactel GU3NKH,
HaBBIKaMH pabOThI C COBPEMEHHOI
Hay4HOH anmaparypoi, HaBbIKAMH
IIPOBEICHUS SKCIIEPUMEHTAJIBHBIX
HCCIIEN0BAHUN PA3INIHBIX
(U3MUECKUX IPOLIECCOB.




4. CTPYKTYpa M cojiep:KaHue TUCHUILIMHBI

@®opMbI TEKYLLIETO

Bun . KOHTPOJIsI
. HaumeHoBaHMe TeM 3aHATHIT
Mopyab (pa3nen) | ydeOHOI . Kypc | O6bem, u. | Bamabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
(y4eOHOM padoTHI)
padoThI OLICHOYHOI0
cpeacrsa)
Mexanuka Jlex 1 5 . [T
Ip Kunematnka MatepranbHOM TOUKH. 1 —
CPC 7 _
Jlex 1 10 . [T
JIa6 2 o
Tip JluHamMKa 4acTHIL. 05 —
CPC 7 _
Jlex 1 10 o T
Jlad 3aKOHBI COXpaHEHHs. JHEPrus. 3aKOH 1 3 —
Ip COXPAHCHUS YHEPTHH. 0,5 .
CPC 7 o
Jlex 1 5 o T
Ip MexaHuka TBEpAOro Tena 1 —
CPC 7 _
MonekymnspHas Jlex 0,5 5 o [T
usnka. Mp OCHOBBI MOJIEKYJISIPHOM (DM3HUKHU U 1
TepmomHaMuka TEPMOTUHAMUKH. —
CPC 7




@®opMbI TEKYLLIETO

B N HanMenoBaHue TeM 3aHATHH KOHTPOIH
Mopnyas (pa3ges) | y4eOHOMH (yueHoii padoTbI) Kypc | O6bem, 4. | Banabl | UHTepakTuB, 4.| (HaMMeHOBaHHUe
padoThI y p OLICHOYHOI0
cpeacTsa)

Jlex 0,5 2 . IT
Ip OCHOBBI TEPMOJIUHAMUKH. 1 —
CPC 7 _

Jlex 1 8 . [T
JIab 3 .
Tip TemmoemkocTs. AnrabaTHBIN TpoLIecC. T —
CPC 7 _

Jlex 0,5 5 o T
Ip TemoBble ABUTaTENN. 1 —
CPC 7 —

Jlex 0,5 2 . 1T
Ip Craructuueckue pacupeneseHus 0,5 —
CPC 7 —

O1eMEeHTBI Jlex 1 5 . T

CrenUaTbHON TEOpUH Tip DJIEMEHTHI CIIENUAIIEHON TEOPUHU 05

OTHOCHTEIBHOCTH OTHOCHTEIBHOCTH. ! ’ _
CPC 7 _

dusuka. Konrpons 12 40 . UT

MonekynsipHas 1

(uzuka




@®opMbI TEKYLLIETO

Bun . KOHTPOJIsI
. HaumeHoBaHue TeM 3aHATHIA
Monyab (pa3nen) | ydeOHOI . Kypc | O6bem, u. | Bamabl | UHTepakTuB, 4. | (HaMMeHOBaHHe
(y4eOHOM padoTHI)
padoThI OLICHOYHOI0
cpeacTsa)
Jlex 0,25 7 . I1T
JIab 3akoH KynoHa. HanpsbkeHHOCTB 1 .
Tip JIEKTPOCTATHUECKOT0 1oJsl. CHIIOBBIE 0.25
JIUHUH. —
CPC 7 —
Jlex 0,25 5 . I1T
[Totok BekTOpa HanpskeHHOCTH DCII.
Hp Teopema I'aycca niis 1ons B Bakyyme. 0,25 —
DIIEKTPUIECKOE MOJIE CPC 7 —
Jlex 0,25 3 o T
ITorennuain. Llupkyiauus Bekropa
Ip HaNPsYKEHHOCTH T10JIs1. HAIPS)KEHHOCTh 2 0,25 —
CPC _ |KaK rpagueHT. 7
Jlex 0,25 5 o T
TIp [TpoBOAHUKH B 31€KTPOCTATUYECKOM 025 —
noJse
CPC 7 .
[TocTossHHBIN Jlex 0,25 10 o [T
DIIEKTPUYECKUH TOK I1oCTOSIHHBIN JJIEKTPUYECKUN TOK, €70
JIab 2
xapakrepuctuku. 3akoH Oma. 3/1C n —
Ip paboTa ucTOYHMKA TOKa. 3aKoH JIKoys- 0,25 o
CPC Jlenna. IIpaBuna Kupxroda 7 —
DNEeKTPOMarHeTu3m Jlex 0,5 2 T




@®opMbI TEKYLLIETO

Bun . KOHTPOJIsI
. HaumeHoBaHue TeM 3aHATHIT
Monyab (pa3nen) | ydeOHOI . Kypc | O6bem, u. | Bamabl | UHTepakTuB, 4. | (HaMMeHOBaHHe
(y4eOHOM padoTHI)
padoThI OLICHOYHOI0
cpeacTsa)
IIp MarnutHoe nose B Bakyy™me. [Ipunnun 0,5
CPC cynepno3uuuu. 3akod buo-Casapa- 7 o
Jlanunaca.
Jlex 0,25 10 . I1T
J1a0 1 o
Tip OcCHOBHBIE 3aKOHBI MATHUTHOTO TIOJISI. 05 —
CPC 7 o
Jlex 0,25 7 o T
Ip SIBieHHe YIEKTPOMAarHUTHOM WHAYKIINU. 0,25 —
CPC 7 .
Jlex 0,25 2 o T
Ip DIIEKTPUYECKOE T0JIE B BEIIIECTRE. 0,25 _
CPC 7 .
Jlex 0,5 2 . I1T
2
Hp MarauTHOE II0JIE B BEIIECTBE. 0.5 —
CPC 7 .
Jlex 0,5 5 . 1T
TTp OcHoBBI TeOpUK Makcaera. 05




@®opMbI TEKYLLIETO

Bun . KOHTPOJIsI
. HanmMeHoBaHue TeM 3aHATHI
Monyab (pa3nen) | ydeOHOI . Kypc | O6bem, u. | Bamabl | UHTepakTuB, 4. | (HaMMeHOBaHHe
(y4eOHOM padoTHI)
padoThI OLICHOYHOI0
cpeacTsa)
CPC 7 .
dusuka. KonTpons 12 40 o UT
DIEeKTPUYECTBO U
MarHeTu3M
Koiiebanus v BOJIHEL Jlex 0,5 6 . I1T
BosHoBas 1 ["apmoHnyeckue koaeOaHust U Ux
KBaHTOBAsI ONTUKA Ip XapaKTCPUCTUKH. 0,25 —
CPC 7 _
Jlex 0,25 6 o T
Jla WnTepdepenuns ceera. L —
CPC 7 _
Jlex 0,5 6 o T
TIp HMudpaxuus certa. 0,25
CPC 7 _
Jlex 0,25 6 .
IIp [Tonsipuzanus ceera. 0,5 _
CPC 7 _
Jlek 0,25 12 [T
TemoBoe U3aydeHre U KBAaHTOBAs —
IIp [IpUpoJa CBeTa 0,25




@®opMbI TEKYLLIETO

B HaumenoBanue TeM 3aHATHI KOHTPOIH
Mopnyas (pa3ges) | y4eOHOMH (yueHoii padoTbI) Kypc | O6bem, 4. | Banabl | UHTepakTuB, 4.| (HaMMeHOBaHHUe
padoThI y p OLICHOYHOI0
cpeacTsa)
CPC 7 .
Atom. Snpo Jlex 0,25 5 . I1T
J1a0 2 o
Tip DNeMEHTbhI KBAaHTOBOM MEXaHUKHU. 0.25 —
CPC 7 _
Jlex 0,25 10 . I1T
Jlad AToM BOJOpOJIa. MHOTOJIEKTPOHHBIE . —
Ip aTOMBI. 0,25 o
CPC 7.5 .
Jlex 2 0,25 2 . 1T
TIp CrtpoeHne aTOMHOTO s1pa. 0.25
PannoakTHBHOCTB. ’ -
CPC 7.5 .
Jlex 0,25 6 o [T
TIp SnepHble peakuy. DIIeMEHTapHbIE 0,25
JaCTUIBI _
CPC 7.5 .
®uznka.Konebanus u| Kontpois 11.65 40 o UT
BOJIHBI. DU3HKa
aToMa
Hroro: 468 300




5. Obpa3oBaTe/IbHbIE TEXHOJIOTHH

B mnpomecce u3yueHUs IUCHMILIUHBI HCIIOJIB3YIOTCS JIHMCTAHIMOHHBIE O0Opa30BaTelbHbBIC
TEXHOJIOTMH,  pealu3yeMble, B  OCHOBHOM, C TIpUMEHEHHEM  HH(OPMAIMOHHBIX U
TEJIEeKOMMYHHUKAIIMOHHBIX TEXHOJOTHI (ceTh «HTepHeT).

@opMbl  TIPOBEACHUS  3aHATHIA: BUACOJNEKIMH, BeOMHAphHl. (QOpyMbl, Ha KOTOPBIX
MIPELYCMOTPEHO TaK K€ U MMOTYyYEHUE CTYACHTAaMU KOHCYJIbTallMOHHON ITOMOIILIH.

6. MeTonnueckue yKkazaHusi o OCBOEHUIO TUCUHUIIIMHBI

OCHOBHBIM HaINpaBICHHEM yYEeOHOW JCATCIBHOCTH CTYACHTA  SIBIISCTCS
camMocCTosiITeIbHasT paboTa Mo TemaM Moayield auchumuiHbl. Ocoboe BHUMaHUE
HEOOXOIMMO YACIUTh CAMOCTOSTCIILHOMY H3YYCHHIO TEOPUH M TIPHOOPETEHUIO
HABBIKOB DEIICHUS 3a/Jad, HWCIHOJB3YysS TMPEAIOKCHHBIA CIHUCOK O00s3aTeNhbHON U
JOTIOJTHUTEIILHOM JINTEPaTypPhl, a TAKKE pecypchl ceTn «THTepHeT.

B  kadectBe  TeKymero KOHTPOJS  TPETyCMOTPEHBI  MPOMEKYTOUHBIC
TECTUPOBAHUS U BHITIOJIHEHNE KOHTPOJIBHBIX 3aJJaHUH, MPOBEPSIEMBIX MperogaBaTesieM
BPYUHYIO.



7. OueHoYHbIE CpeacTBa

ITacnopT O1EHOYHBIX CPEACTB

Kon
Ne KonTposupyemble pas3jaeibl KOHTPOJIUPYEMO HaumenoBanue
n/n (TeMbl) TUCUMIIJIMHBI KOMIIeTeHIUuM (WU OLIEHOYHOI'0 CpeCcTBa
ee 4YacTH)
1 Mexannka. MonekysipHas pu3uka
OIIK-1 I1T 1-11, 3 1-6, UT

Y TEPMOJUHAMUKA
2

DJIEKTPUYECTBO U MarHeTU3M OIIK-1 IIT 1-12,3 1-6, UT
3

KoneGanus u Bonubl. BonHoBas u OIK-1 T 1-9. 3 1-6. UT

KBaHTOBas ontuka. AtoM. fnipo

TunoBble 3aJaHUA UJIH HHbIE mMartepua’bl, H606XOI[I/IMI)IC AJIA TEKYIIEro KOHTPOJIsA
KoMmmiekr KOHTPOJIbHBIX 321)]3]—[]/[17[, MPOBEPSEMbIX BPYYHYIO

TEMA: KHHEMATHUKA MATEPHAJIBHOM TOYKH

3agaua 1. 3a1aH 3aK0H JBHYKEHHS f"(t)”MaTepHam,Hoﬁ TOYKHA B KOOPJIWHATHOH ITOCKOCTH XY B WHTEpBaje
BPEMEHH OT tl Ji(o) '[2 . Halitu ypaBHenune Tpaekropun Y = y(X) 1 octTpouTh rpaduk. HaliT Moxynp BekTopa

HepeMEIIeHNs TOYKH B 33/[aHHOM HHTEpBasic BpeMeHH. HaiTu Moyl HadanbHOM V, ¥ KOHEYHOU V, CKOPOCTEH

TOYKH.
Ne Bap. 3aK0H ABM>KCHUS F(t), 6.t Ne Bap. 3aK0H JABIKCHUS f(t), t.t
F(t)= At +Bt*]  t=0.1c F(t)=Ati +Bff  t =0.1c
1 6
A=52 B=22  t,=05c A=5Z B=2% t,-05¢c
C C C C
F(t)=Ati +Bt’]  t =0.1c F(t)=Ati +Bff  t =0.1c
2 7
A=5Z B=22  t,=03c A=10Z B=2% t,-03c
C C C C
F(t)= At +Bt’]  t =0.1c Ft)=Ati +Bt’]  t,=0.1c
3 M M 8 M M
A=2= B=3= t,=02c A=15—~ B=2-  t,=03c
C C C C
F(t)=At%i +Bt’]  t,=0.2c F(t)y=Ati +Bt’]  t =0.1c
4 9
A=22 B=2Z  t,-05¢c A=052 B=20% t,=02c
C C C C
F(t)=AtSi +Bt*']  t=0.3c Fit)=Ai +Btj  t=0.1c
5 10
A=1% B=1%  t,=05c A=5um B=2%  1,=09¢
C C C




3agaua 2. YacTuia JBIKETCS paBHOYCKOPEHHOB KOOpaAUHATHOM tutockoctd XY ¢ HayaabHOM
ckopoctbio Vi, = Al + Bj u yckopernem d = Ci + Dj . Haiitu Moymu BeKTOpOB CKOpOCTH V
TAHICHIMAIBHOrO @_ W HOPMAIBHOTO @ YCKOPEHHH, a TAKKe pajiyc KpuBH3HbI Tpackropun R B

MOMEHT Bpemenu 1 .

Ne Bap. A B,C,D,t Ne Bap. A B,C,D,t
A=52 B=2 t-1¢c A=22 B=12 t=4c
C C C C
1 5
c=52 Dp=31 c=12 bp=0%
C C C C
A=12 B=1¥ t=2¢ A=22 B=_2M t_1c
C C C C
2 6
M M M M
c=1% p=2X% C=-12 D=22
C‘2 C2 C‘2 C2
A=22 B=32 t=5¢ A=-1" B=2% {=2¢
C C C C
3 7
c=12 p=1Z c=0 p=--3
C C C C
A=02 B=2% t=2c A=-12 B=2% =3¢
C C C C
4 8
M M M M
c=3% p-o& c=1% p=22X%
C‘2 C‘2 C2 C2

3amaua 3. YacTuua ABMKETCS IO OKpYkHOCTH paauyca R . Yron nmoBopora pamuyc-Bexropa
YaCTHIBI MEHSIETCS cO BpeMeHeM 110 3akoHy @(t). Haiitu uncno o6oporos N , kotopsie gacTuia

COBCPIIUT B HHTCPBAJIC BPEMCHU OT tl a0 t2 . Haiitu MOAYJIM BEKTOPOB TAHI'CHIUAJIBHOT'O az. y
HOPpMAJIbHOT'O an H IIOJIHOT'O a YCKopeHHﬁ, a TaKKe YroJl ¢ MCXKAYy BEKTOPAaMH TAHI'CHIIUAJIBHOT'O

U [IOJIHOTO YCKOPEHUN B MOMEHT BPEMEHH 1, .

Ne Ne
vap. R, o(t). 4. t, sap. R, ot). 4. t,
p(t)=At? +Bt® t =1c t,=3c pt)=At> t =0c t,=2c
1 5
A=05P% B_022% R_0.1 A=0.032% R=0.2.
C C C
p(t)=At+Bt> t =1c t,=2c p(t)=At*>+Bt t =0c t,=3c
2 | A=082% B=012% R=02x | & | A=0.032% B=022% R=0.1u
C C C C

t)=At?+Bt®> t=0c t =2c
p(t)= At +Bt* t =0c t,=2c o(t) ! ,

7 | A=022% B-017% R-0.1m

3 0 0
pa pa
A=0.3 C3 ,B:0.20—4,R:O.1M C2 C3
_ 3 _ _
p(t)=At"+Bt t =0c t,=2c ot)= APt =1c t,=4c
4 B pa L, pao o 8
A=0.7 = ,B—2—C R=0.2Mm AzO.lpaa,R:O.lM

2
C




TEMA: OCHOBbBI TEPMOJMHAMUKHN 5
TEMA: TEINIOEMKOCTb. AAIMABATUYECKHUU ITPOLECC
TEMA: TEIIVIOBBIE JIBUI"ATEJIN

3anaua 1. OuH MOJIb UJICATBHOTO Ta3a MEePEXOAUT U3 HAYAJIbHOTO COCTOSIHUA | B KOHEUHOE
coCTOsiHHE 3 B pe3yibTaTe AByX mpoiieccoB 1-2 u 2-3. 3naueHus naBiieHUs U 00beMa ra3a B

cocrosnuax 1 u 3 paBubl coorsercTBenno P,V, n P,,V, . Haiitu pa6ory A, coepIeHHYIO ra3oM,
KOJIMYECTBO TEIUIoThl Q , MoydeHHOE ra30M | MpHUpalleHie BHyTpeHHeii sueprun raza AU B
MpoIiecce Mepexo/ia U3 Ha4aaIbHOTO COCTOSIHMS | B KOHEUHOE COCTOSIHHE 3.

Ne Bap. ra3, npoueccel, P, V,, R, V, No Bap. ras, npoueccel, P,V,,P,,V,
uszoxopuwiiil—2, 2a3 - N, aouabamuwiiil -2, 2az — N,
. P =10°1a,V,=3 1, ; P =10°1a,V, =3 1,
uzobapuwiil 2 —3, uzobapmwii 2 — 3,
P,=2-10°I1a,V,=6 1 P,=2-10°I1a,V,=6 1
uzoxopnviiil—2, 2az — N, aouabamuwiil—2, 2az — N,
, P =10°I1a,V,=3 1, ; P =10°1a,V,=3 1,
uzomepmuveckutl 2 — 3, uzomepmudeckuu 2 — 3,
P,=2-10°I1a,V,=6 1 P,=2-10°I1a,V,=6 1
uzoxopnviiil—2, 2az - N, uzoxopnwlii1— 2, 2az — He
; P =10°1a,V,=3 1, . P =10°I1a,V, =3 1,
aouabamuwlii 2 — 3, uzodapmwli 2 — 3,
P,=2-10°I1a,V,=6 1 P,=2-10°Ia,V,=6 1
uzobapnuiil—2, 2az— N, uzoxopnwviii1— 2, 2az — He
A P =10°I1a,V,=3 1, g P =10°I1a,V, =3 1,
U30X0pHbIll 2 — 3, uzomepmuveckutl 2 — 3,
P,=2-10°I1a,V, =61 P,=2-10°Ia,V,=6 1

3anaua 2. eanbHbIid ra3 cOBEpIIaeT 3aMKHYTHIH UK, COCTOSIIIAN U3 TpeX mporecco 1-2, 2-3 u
3-1, uaymwmii mo 4acoBo# CTpenke. 3HaUeHUs NaBlIeHHs U 00bema raza B cocTossHusx 1, 2 u 3
paBHbl cootBeTcTBeHHo P,V,, P,,V, n PB,,V,. HaiiTu TepmMuyeckuii K.0.J. OUKIIA.




BJ:; ras, npoueccel, P, V, P, V,, B, V, BJ:; ras, nponeccel, P, V;, B, V. By, V;
usobapuoiil—2, B = 10° Ia, V, =31, usoxophwitil—2, P, = 10° Ia, V=31,
1 | usoxopmoui 2—3,V, =61, 3 aduabammwiti 2 -3, P, =3-10° Ia,
usomepmuyeckuii 3—1,2a3 - N, usobapmuviii 3-1,2a3— N,
usobapnviil—2, P, = 10° Ia, V,=3nx, usoxopmwiil—2,B = 10° ITa, V,=3n,
2 | uzoxopmvui 2—3,V, =61, 6 aouabammwiti 2 -3, P, =3-10° Ia,
aouabamueiii 3—1,2a3— N, uzomepmuueckuii 3—1,eaz — N,
usobapnviil—2, P, = 10° Ia, V,=3nx, uzobapuvuiil—2,F, = 10° Ia, V,=2n,
3 aouabamuulii 2—3,V, =6 1, 7 uszoxopmwii 2—-3,V, =6 1,
uzomepmuveckuu 3—1,2a3— N, uzomepmuveckuu 3—1,ea3 - N,
usoxopnuiii1— 2, P, =10° I1a,V, =3 1, usobapnwiiil—2, P, =10° Ila,V, =2 n,
4 usomepmuyeckuti 2—3, P, = 2-10° I1a, 8 uzoxopnwii 2—3,V, =6 1,
usobapnvii 3—1,2a3— N, aouabamuwii 3—1,2a3 - N,

3agaua 3. VeanpHBIH Ta3 Maccoil M COBEPIIAET MOIUTPOITHBINA Tporiecc. MomnsipHas
TemnoeMKocTh raza B 5ToM npouecce C =NR, rae R -- ynusepcanbhas razosas mocrosHHasl.
AGcomoTHas TeMIIepaTypa rasa B pe3yJbTaTe JaHHOTO mpoliecca BospactaeT B K pas. Haittn
npupalenne SHTporuu raza AS B pe3ynbrate JaHHOTO Ipolecca.

Ne Bap. ra3, m, n, K Ne Bap. ra3, m, n, K
. eaz—N,, m=200¢, 5 2ea3—C0O,, m=200¢,
k=2, n=7/2 k=2, n=7/2
, eaz3—N,, m=300¢, . eaz3—CO,, m=300¢,
k=2, n=7/2 k=2, n=7/2
3 eazs—N,, m=200¢, 6 2a3—C0O,, m=200¢,
k=3, n=7/2 k=3, n=7/2
s eazs—N,, m=200¢, o 2a3—C0O,, m=200¢,
k=2, n=5/2 k=2, n=5/2
caz—He, m=200¢, eaz—H,, m=200¢,
5 10

k=2, n=7/2

k=2, n=7/2




TEMA: 3AKOH KVJIOHA. HAIIPSKEHHOCTDL OSJIEKTPOCTATHUYECKOI'O IT1OJIA.
CWJIOBBIE JIMHUU.

TEMA: ITOTOK BEKTOPA HAIIPS’)KEHHOCTU OCII. TEOPEMA I'AYCCA AJIA 110JIA B
BAKYVYME.

3agauya 1. /IBa ToueuHbIX 3apsaaa (1M (2HAXOATCS B BAKyyMe Ha
paccTtosiHuM FApyr ot apyra. HailTu Moxysb Hanps>KeHHOCTH

) X 3JIEKTPUYECKOTO I10JIs1, CO3AaBAEMOI0 3TUMHU 3aps1aMH, B TOUKEA,

.x_’_' __________________ ‘_\‘ HaXOJISIICHCS HA PACCTOSHUU A0T IEPBOTO 3apsijia U Ha paccTossHuU bot

\
>
.

q, BTOPOTI'O 3apsaa.

No No
Bap. 1, 02, 1, @, b Bap. 1, 02,1, a, b
. 0,=2uKn, q, =—-3uKn, 5 0, =—3nKn,q, =4uKn,
r=10cm,a=5cm,b=7cm r=14cm,a=9cm, b=8cm
) 0,=—-2H1Kn,q, =—-1nKn, . 0,=—-1#Kn, q, =2nKn,
r=10cm,a=8cm,b=7cm r=9wm,a=4cm,b=7Tcm
3 9, =1xKn, q, = 3uKa, g 0, =—-5uKn,q, =4uKn,
r=7cm,a=3cm,b=5cm r=14cm,a=9m,b=7cm
A g, =5#Kn, q, =—3uKn, o g,=2uKn,q, =5uKxn,
r=7cm,a=3cm,5=7cm r=6cm,a=4cm, b=5cm
. 0, =—1nKn, q, =—2nKx, 10 0, =—1nKn, q, =—1nKx,
r=9m,a=3cm,b=7cm r=9wm,a=5cm,b=7cm

3agauya 2. Toueunsiii 3apan = —1 HKi maccoit M = 1 1, HOABEIIEHHBIN B 110JI€ CHIIbI
TSHKECTH Ha HEBECOMOM HepacTshkuMoi HuTH aiuHoM | = 50 oM, Bpamaercs B
TOPU30HTAIBHON IJIOCKOCTH T10 OKPY>KHOCTHU pajauyca I’ ToukaAnoaseca HUTU
HAXOJUTCS Ha BEPTUKAJILHOM OE€CKOHEYHO JUIMHHOM CTEpXKHE, pPABHOMEPHO
3apsDKEHHOM C JIMHEHHOM TIIOTHOCTHIO 3apsifa A. Haiftu wacToTyn BpateHus 3apsiia

BOKpYT cTepykHs. Y cKopeHne cBo6oaHoro magenus g = 9.81 M/C?, snexrpudeckast
nocTosHHast g = 8.85-10°2 d/m.

No " Ne A

Bap. Bap.
1 r=45cm A =2 uKi/m 5 r=45cm A =3 aKi/m
2 r =40 cm A = 2 uKi/m 6 r =40 cmA = 3 aKi/m




Ne " Ne A

Bap. Bap.
3 r=30cm A =2 aKi/m 7 r=30cm A =3 aKi/m
4 r=20cm A =2 aK/m 8 r=20cmA =3 aKi/m

3anaua 3. DieKkTpUUECKU 3apsj] pacpeaesicH B
MIPOCTPAHCTBEHHOM CIIO€ MEXKAY ABYMS MapalIeIbHBIMU
OCCKOHEYHBIMHU ITIOCKOCTSAMHU (pHC. 3) CHMMETPUYHO
OTHOCUTEIILHO IIEHTPATbHOM TI0CKOCTU X=0 ¢ 00beMHOM

2
IUIOTHOCTBIO 3apsna p(x) = po (1 — (3) ), 3aBUCSIIECH

v

OT KoopauHathl X ToukH. Och XnepreHAuKyJIsIpHa CIIOH0.
Tonmna cnos 2d. Haittu ¢ momoripio Teopemsl [aycca
3aBHCUMOCTh MpoeKiuu ExHa ock XBekTOpa
HANPSHKEHHOCTH JIEKTPUIECKOTO OIS OT KOOPAUHATHI
touku X. [ToctpouTs rpaduk 310 3aBUCUMOCTH Ex(X)B
MHTEPBAJICU3MEHEHHUS KOOPIUHATHI XOT — 2d 10 2d.

No No
po, d

Bap. Bap.
1 po=1uKw/m, d=10cm 6 po =3uaKn/M3, d=10 cm
2 po=1uK/M, d=20cm 7 po =3uaKn/M3, d=20cm
3 po=1uKuw/m3, d=30cm 8 po =3uaKn/M3, d=30 cm
4 po=1 aKi/m®, d=40 cm 9 po = 3uKa/m®, d=40 cm
5 po =1uK/M3, d=50cm 10 po = 3aKn/m, d=50 cm

TEMA: SIBJIEHUE DJIEKTPOMATHUTHOM MHYKIIWN.
TEMA: BBAUMHASA NHAYKLMA.

3anaua 1. /e napauiesnbHbIe MNPOBOASIIINE

B ® ® I ® HaIPaBJISIONINE COSAMHEHBI PE3UCTOPOM C
conpotusieHueM R = 10 Om u HaxoasTcs B
W I:| R  OAHOPOJHOM ITOCTOSIHHOM MAarHHTHOM II0JIEC
® ® ® unnykuuen B= 0,1 Tn, nepneHaukyasspHOM K

IJIOCKOCTH Hampasiisitonux (puc. 13). ITo
HampaBJIAOIIAM CKOJIB3UT ITPOBOJSAIIAA
nepeMbluka. J[JinHa myTH S, IPONIEHHOTO

Puc. 13



TIEPEMBIYKOM, MEHSAETCS CO BPEMEHEM T10 3aaHHOMYy 3aKoHy S(t) = at>. PaccrosHue mexy
Hanpasisitomumu | = 10 cm. Haiitu 3aBucumMocts ot Bpemenu cuiibl Toka |(t), mpoTekaromiero uepes
pesucrop. [Tocrpouts rpaduk 3aBucumoct I(t) B untepsane Bpemenu ot 0 1o t.

Ne at Ne at
Bap. Bap.

1 a=2cml S t=1c 6 a=4cult=1c

2 a=2cult=2c 7 a=4cmull,t=2c¢

3 a=2culc’,t=3c¢ 8 a=4culc,t=3c¢

4 a=2culcl t=4c 9 a=4culc’,t=4c

5 a=2culc,t=5c 10 a=4cmull,t=5¢
3anayva 2. Ha conenouna amunoit | = 10 cMu mutomaipio mornepeyHoro

It) R NI cedennst S= 5 cM? HaZeT MPOBOIOYHBIH BUTOK conpoTuBieHneM R = 1 Om
(puc. 14).06motka conenouaa umeet N = 500 BUTKOB, U TTO HEMY HUJIET TOK,
S CHJIa KOTOPOTO MEHSETCS CO BpEMEHEM T10 3aJJaHHOMY 3aKkoHy [(t) =
10(1 — et/ T). Haiiti 3aBUCUMOCTB OT BpeMeHH cuitbl Toka l1(t)B
MIPOBOJIOYHOM BUTKE U TIOCTPOUTH TpaduK 3TOM 3aBUCUMOCTH B HHTEPBAJIE
Bpemenu ot 010 t.
Puc. 14
Ne lo, 7, t Ne lo, 7, t
Bap. Bap.

1 lo=1A,7=1¢c,t=05¢c 6 lo=2A,7=1c¢,t=05¢

2 lo=1A,z=1c,t=1c¢c 7 lo=2A,7=1c,t=1c¢c

3 lo=1A,7=1c,t=2c¢ 8 lo=2A,7=1c,t=2c¢




Ne lo, 7, t Ne lo, 7, t
Bap. Bap.
4 lo=1A,z=1c,t=3c¢c 9 lo=2A,7=1c,t=3c
5 lo=1A,7=1c,t=4c 10 lo=2A,7=1c,t=4c
I > 3agaua 3. DiekTpuyeckas Lelb COCTOUT U3 KaTyIIKU HHAYKTUBHOCThIO L =
0,5 mI'n,pe3ucropa conporusienueM R = 100 Om u ucrounuka toka, IC
KOTOpPOTO MEHSIETCS CO BpEMEHEMIIO 3aJlaHHOMY 3aKkoHy E(t) =
E() Eo(l —et/ T) (puc. 15). Haiitu 3aBHCUMOCTB OT BpeMeHH cuitbl Toka I(t) B
L[ENHU U MIOCTPOUTH rpadUK 3TON 3aBUCUMOCTH B HHTEpBaJie BpeMeHu oT 0710
L t.
R
Puc. 15
Ne Eo, 7, t Ne Eo, 7, t
Bap. Bap.
1 Eo = 10B, 7= 10 mxc, t = 20 MKC 6 Eo = 30B, 7= 10 mkc, t = 20 MKC
2 Eo=10B, t =10 Mxc, t = 30 MKkc 7 Eo =30B, 7= 10 Mkc, t = 30 Mkxc
3 Eo=10B, 7= 10 Mkc, t = 40 MKkc 8 Eo =30B, 7 = 10 mMkc, t = 40 Mkxc
4 Eo=10B, 7= 10 Mkc, t = 50 Mkc 9 Eo =30B, r =10 Mkc, t = 50 Mxc
5 Eo = 10B, 7= 10 mxc, t = 60 MKc 10 Eo = 30B, 7= 10 mkc, t = 60 Mkc




TEMA: KOJIEGAHMA W BOJIHbBI. TAPMOHUYECKUE KOJIEBAHUSA U
NX XAPAKTEPUCTUKHA

3amava 1. ®u3nvecKuii MasSTHUK MIPEACTABIIAECT COOON TOHKUN OTHOPOHBINA
cTepykeHb JumnHOM | = 1 M 1 Maccoit M, Ha KOTOPOM KECTKO 3aKperuicHa
MarepHajbHas Touka Maccoii M Ha paccrostauu d(d<l/2) ot HmKHErO KOHIIA
cTepkHs. Touka rmojBeca MasTHHKA HaXOAUTCs Ha pacctosiHuu X(X<I/2) ot
BEPXHETr0 KOHIIa CTepkHs. HaliTh 3aBUCMMOCTP Tiepro/ia MaibIx KojneOanumii T
MAasiITHUKA OT PACCTOSHHS X M TOCTPOUTH IpadK 3TOM 3aBUCUMOCTHU T (X)B
uHTepBasie u3MeHenust X ot 0 10 1/2.0npenenuts o rpaduky MEHUMAIBHOE
3Ha4YeHHUE repuosa T KojeOaHuid MasTHHKA. Y CKOPEHHE CBOOOIHOTO MaJACHUs J

=9.81 m/c2.

Ne d,M/m Ne d,M/m

Bap Bap

1 d=010m, M/m=1 6 d=025m M/m=1.5
2 d=015m, M/m=1 7 d=030m M/m=1.5
3 d=020m, M/m=1 8 d=035m M/m=1.5
4 d=025m M/m=1 9 d=040m, M/m=1.5
5 d=030m M/m=1 10 d=045m, M/m =15

3anaua 2 . MarepuanbHasi TOUKa COBEpPIIAET OJTHOBPEMEHHO TAPMOHUYECKHE KOJICOaHUs B IBYX B3aUMHO

HEPIEHIUKYIIAPHBIX HAIPABIEHHUSX: BIOJIb OCH X—II0 3aKOHY
x(t) = asin(n,mt), Broas ocuY—ro 3akony y(t) = asin (nznt + %) a=01m. [ToctpouTh

TPACKTOPUIO ABUXKCHU A MaTepI/IaJ'H)HOI\/'I TOYKH.

Ne
Bap.

nqg, Ny k No Bap. nqy, Ny k

1 n=2ctn,=3c k= 6 n=1c4Ln,=3cYLk=2

n=1ctn,=2c k= n=1c4n,=3c4Lk=3




Ne ny, Ny, k Ne Bap. ny, Ny, k
Bap.
n=3c4n,=2ctk= n,=3c4Ln,=2c k=2
3 8
n=2ctn,=1cLk=2 n=2ctn,=1cLk=4
4 9
n=2cin,=1cLk=6 n=2c4tn,=3cLk=6
5 10
3agauya 3. Cuia Toka B 3JIEKTPHUECKOM KOHTYpE (pHc. 2)
MEHSIETCSI CO BPEMECHEM I10 3aKOHY:

I(t) = L, cos(2mvt), Im=0.14, V =50 I'y. Haiitu
aMIUTUTYAY HAIPsDKEHUS U CABUT (pa3 MEX1y TOKOM U
HaIpsDKeHUEM Ha 3aaHHoM ydactke nenu (AFwmu BD).
[Toctpouts rpaduk 3aBucumocTr Hanpspkerus U(t)Ha aTom
ydacTke oT BpeMeHu t B unTepBase usmeHenus t ot 0 go 40 mc.

D F
Puc. 2
Ne No
Bap. R,@C Bap. R,@C

1 Yuacmox AF, R = 10 Ow, 5 Yuacmox BD, R =10 Owm,
L =10 mI'w, C = 200 ux® L =10 mI'w, C = 200 mx®

9 Yuacmox AF, R = 150w, 2 Yuacmox BD, R = 150m,
L =15mI'w, C= 150 mx® L =15mI'w, C= 150 mx®

3 Yuacmox AF, R = 150m, 8 Yuacmox BD, R = 150m,
L =50 mI's, C= 300 mx® L =50 mI's, C= 300 mx @

4 Yuacmox AF, R = 200w, 9 Yuacmox BD, R = 200m,
L =45mI'n, C= 250mx D L =45mI'u, C= 250mx @

5 Yuacmox AF, R = 100w, 10 Yuacmox BD, R = 100wm,
L =70mI'w, C= 200mx D L =70mI'H, C= 200mx D




KoMIjieKT TecTOBBIX 3aJaHMil

1. HOCTyl'[aTe.]'[bHLIM Ha3bIBACTCHA ABUKCHUE, IPU KOTOPOM

1. Bce Touku Tena ABUKYTCS MO OKPYKHOCTSIM, IEHTPBI KOTOPBIX JIEKAT Ha

OJIHOM M TOM K€ IPSIMOMU.

2. Bce ToukM Tesa nepeMenaTcs B MapauleNbHbIX JIOCKOCTSX.
Bce Touku Tena n1BUXKYTCS 11O IPSIMOM.
4. Jlrobas npsimasi, ’KECTKO CBA3aHHAsI C ABWKYIIHUMCS TEJIOM, OCTAeTCs NapajiesIbHON

CBOCMY IICPBOHAYAIIBHOMY ITOJIOKCHHUIO.

2. 3akoH BCEMHUPHOI0 THAIOTCHMS IJIACUT: MEKAY JI00BIMH ABYMsI MaTe¢pHaJIbHbBIMH

TOYKAMHU /IefiCTByeT

1. Cwia B3aMHOTO MPUTAKCHHSA, IIPAMO IIPOIIOPIHHOHAJIbHAA IIPOU3BCACHHUIO MACC
O9THUX TOYCK U O6paTHO MpOoNnopuroOHAJIbHAA KBaApaTy paCCTOAHUA MCKAY HUMU.
2. Cuna B3aUMHOIO OTTAJIKUBAHUA, ITPAMO ITPONOPHHUOHATIbHAA ITPOU3BECACHNUIO MACC
OTHUX TOYCK U 06paTHO NpOoINoOpHHUOHAIIbHAA KBaApATy paCCTOAHUA MEKAY HUMU.
3. Cwuna B3aUMHOT0 MMPUTSIKCHUSA, ITPAMO IIPONIOPHHUOHATIBHAA KBaAPATy PACCTOAHUSA
MCKAY 3TUMU TOUKAMHU U O6paTHO IIponopuruoHaJibHasA IMPOU3BECACHHUIO UX MACC.
4, Cuna B3aMHOIO MMPUTSKCHU A, [TPAMO PONIOPIHUOHATIbHAA ITPOU3BECACHUTO MACC

OTHUX TOYCK U 06paTHO MpoIopuruoOHaJIbHAA paCCTOAHUIO MCXKIAY HUMH.

3. DjieMeHTapHO MexaHH4ecKoii padoToii Ha3bIBaeTcs
1. BekropHas (usMuecKas BEJUUMHA, PaBHAS BEKTOPHOMY HPOU3BEIEHHIO CHIIbI U
MepeMeIleHns: dAd=|F dr|=F dr sm
2. CransipHas Qusnyeckas BeIMYNHA, PaBHAs CKaISPHOMY IPOU3BEICHUIO BEKTOPOB
CHJIBI ¥ TIEPEMEIIICHHUS: dd=F .dF = F.dr-cosa
3. BexropHas (usnyeckas BENMUMHA, PaBHAS BEKTOPHOMY HPOU3BEIEHUIO
MIEPEMEILCHHST ¥ CUJIBL: dAd = [F P |= B dr-sin @
4. CkassipHas pu3ndecKas BeIMYnHA, PaBHAs TIPOU3BEICHUIO MOIYJISI CHUITBI U

AJIEMEHTAPHOTO ITyTH: dd=F.ds

4. I1pu aGCOIOTHO HEYNIPYTOM yaape
CoxpansieTcsi UMITYJIbC U MOJTHAsI MEXaHUUYEeCKasi SHEPIHsl.
CoxpaHseTcsl UMITYJIbC.

YacTh MEXaHMYECKON SHEPTUH MEPEXOIUT BO BHYTPEHHIOIO.

D e

COXpaHHeTCH IMOoJIHad MEXaHNYECKas SHCPIrus.

5. Kak ¢popmysnpyeTcsi 0CHOBHOM 3aKOH IMHAMUKHU BPAIIATEIbHOTO IBHKEHUS ?



Bpaimaromuii MOMEHT Tejila OTHOCUTENIBHO OCH Z PABEH MPOU3BEICHUI0 MOMEHTA
MHEPLNU OTHOCUTEIBHO TOM K€ OCH Ha YIJIOBOE YCKOPEHHUE.
Bpamaroiuit MOMEHT Tejla OTHOCUTEIBFHO OCH Z PaBEeH MPOU3BEICHUIO KacaTeIbHON

CHIJIBI Ha €€ I1JICYO.

Bpamaromuiit MOMEHT Tejla OTHOCUTEIILHO OCH Z paBEH MOMEHTY WHEPITUH
OTHOCHUTENLHO TOM K€ OCH.
Bpamaromuii MOMEHT Tela OTHOCUTEIIBHO OCU Z PAaBEH IIPOU3BEACHUIO UMITYJIbCA

TEJIa HA IUICYO UMITYJIbCa.

6. Bblﬁepl/lTe YTBEPKACHUE, KOTOPOC CIPABEAJUBO OTHOCHTCJIBbHO CTATHYECCKHUX

MATHUTHBIX IOJIEH.

1.
2.

CuJIOBBIE JIMHUY MarHUTHOI'O I10JIS PAa3OMKHYTEIL.

MarnuTHO€ noJjie IeUCTBYET Ha 3apsHKCHHYIO YaCTHUILY C CHUIION, 00paTHO
MIPOMOPIIMOHATILHON CKOPOCTH YaCTULIBI.

Hupkynsiius BeKTOpa HANps>)KEHHOCTH MarHUTHOTO TOJISL BAOJIb IPOU3BOJIBHOTO
KOHTYpa ONpPEeNIEIseTCs] TOKaMH, OXBAaThIBAEMbIMHU 3TUM KOHTYPOM.

MarauTHog€ I10J1e HeﬁCTByeT TOJIBKO Ha HCIIOABUIKHBIC SJICKTPUYICCKUC 3apsIbl.

7. IlpaBuio Jlenna raacur:

1.

NHAyKIIMOHHBIN TOK B KOHTYPE UMEET BCEr/la TAKOE HAIPABIIEHUE, YTO CO3/1aBAEMOE
MM MarHUTHOE I10JIE MPENATCTBYET U3MEHEHUIO MATHUTHOI'O TIOTOKA, BBI3BABILIEMY
3TOT UHIYKIMOHHBINA TOK.

['osi0BKa BUHTaA, BBUHYMBAEMOI'O 110 HAIIPABJIEHUIO TOKA, BPAILlA€TCs B HAIIPaBJICHUU
JINHUM MarHUTHOM UHAYKUMUU.

Ecnu namoHs neBoil pyku pacrioiokHUTh TaK, YTOOBI B HEE BXOIUI BEKTOP
MAarHUTHOW MHIYKIIMH, @ YETHIPE BBITSAHYTHIX MAJIbLIA PACIIOI0KUTH 10
HaITpaBJICHUIO TOKA B TIPOBOAHHUKE, TO OTOTHYTHIN OOJBIIION Majiel] MOKaXeT
HAIPABJICHUE CUJIbI, IEHCTBYIONIEH HA TOK.

Ecnu namons neBoil pyku pacroiokKHUTh TaK, YTOOBI B HEE€ BXOIUIT BEKTOP
MAarHUTHOW MHIYKIIMH, @ YETHIPE BBITSAHYTHIX MaJIbla HAIIPABUTh BAOJIb BEKTOPA
CKOPOCTH, TO OTOTHYTHIN OOJIBITION TMajIel] MOKa)KeT HaIPaBJICHUE CHJIBI,

JIEWCTBYIONIEH Ha MOJIOKUTEIIbHBINA 3apsijl.

8. Kakoe u3 ypaBHeHuii MakcBesjia oTpaxaer TOT (aKT, YTO HCTOYHHUKOM BHXPEBOI0

MArdiMTHOT0 MmOJf, MMOMHMO TOKOB NPOBOAMMOCTH, ABJJACTCHA HU3MECHAIOIICECCH CO BPEMEHEM

3JIEKTPpHYECKoe 1moJie?
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9. Caenywomasi cucreMa ypaBHeHHH MakcBeiia cnpaBeliuBa /Uil NepeMEHHOI0

IJIEKTPOMATHUTHOTO IMOJIA ...
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IIpu oTcyTCTBHY 3apsyKEHHBIX TEI.
[Ipy HanuuMy 3apsHYKEHHBIX TEI U TOKOB IIPOBOJIUMOCTH.
[Ipu oTCyTCTBHM TOKOB IPOBOJUMOCTH.

HpI/I OTCYTCTBHH 3aPAKCHHOCTH TCJI 1 TOKOB ITPOBOJJUMOCTH.

10. MarauTHasi NPOHULIAEMOCTh HeKOTOpOii cpeanl p < 1. K kakoMy THIy MarHeTMKOB

NPUHANJIECKUT JaHHasA cpexa?

1.

2.
3.
4

JlnaMaraeTux.
[TapamarueTuxk.

deppoMarHeTukK.

Bakyywm.

11. BostHa Ha3bIBaeTCs ILUIOCKOM, €CJIN:

1.
2.

YacTtuirsl cpenibl KOJIeOIIOTCs B HAITPaBIIEHUH PACIPOCTPAHEHUS BOJTHBL;
Yactuisl cpesibl KOJIeOMI0TCs B MJIOCKOCTSAX, MEPIEHIUKYSPHBIX HAIIPABICHUIO
pacrnpocTpaHeHUs BOIHBI.

Ee ¢poHTHI BO Bce MOMEHTHI BPEMEHHU IIPECTABISAIOT CO00i MapaliienbHbIe
IIJIOCKOCTH.

BosiHOBBIE TOBEPXHOCTH MPEACTABISIIOT CO00M COBOKYITHOCTh KOHIIEHTPHUECKIX

cep.



12. B HeKOTOpPOii TOYKe MPOCTPAHCTBA PA3HOCThb X0/4a Jy4deil OT JBYX KOrepeHTHBIX
HCTOYHHMKOB paBHa A = 2,5 A, e A- 1iuHA BoJIHBI. Kakoe u3 yrBep kaeHuii NpaBuJbLHoeE:
1. B TOuke — MaKCHUMYyM.
2. B TOouKe — MUHHMYM.
3. B Touke HE BBHINOJHAIOTCS YCIOBUS HU MaKCHMyMa, HI MUHAMYyMa.
4

MHTEeHCHUBHOCTDH OCBEILICHUS IMOBCPXHOCTHU BO BCCX TOUYKAX OJIMHAKOBA.

13. Ilpn audpakuuu Ppaynrodepa Ha OHOM LIeJTH Cy’KeHHE LIeJTU NPUBOIUT K TOMY,
4To:
1. IleHTpanbHblil U Apyrrue MaKCUMYMbI PaCIUIBIBAIOTCS, MX HHTEHCUBHOCTh
YMEHBIIAETCS.
2. JludpaxnroHHas KapTHHA CTAHOBUTCS sipue, AU(PPaKIMOHHBIE TIOJIOCH YK€, a YHCIIO
HX MEHBLIE.
3. B uenrpe nomyuaercs pe3koe U300pakeHre UCTOUHUKA CBETA.

LlenTpanbHbIl MAKCUMYM CTaHOBUTCS YK€, @ UUCIIO II0JI0C OOJIbLIE.

14. EcTecTBeHHBIM Ha3bIBaeTCsl CBET, B KOTOPOM:

1. CaeroBOI1 BEKTOp MMEET BCEBO3MOXHbIE PABHOBEPOSTHBIE OPUEHTAIUH.

2. Hanpasnenus xojeGaHUi CBETOBOIO BEKTOPA KAKUM-TO 00pa3oM yIopsA0UEHBI.
3. IlpucyrcTByeT npeuMyIeCTBEHHOE HaIlPpaBIeHNE KojeOaHU CBETOBOTO BEKTOPA.
4

CseroBoit BCKTOp KOJIEOJIETCS TOJIBKO B OIHOM HaIIpaBJICHUU.

15. 3akon Kupxroda ruacur:

1. OrtHomeHne CIeKTpaIbHOMN MIIOTHOCTH SHEPTeTUYECKON CBETUMOCTH K
CIEKTPaJIbHOM MOTJIOIIATENLHON CIIOCOOHOCTH HE 3aBUCUT OT MPUPO/IBI TEJIA; OHO
SIBJIIETCS JIJIS1 BCEX TeJ YHUBEPCATbHON (YHKIMEH YaCTOThI U TEMIEPaTyphl.

2. OTHOUIICHHE CTIEKTPATHHOH IIOTHOCTH YPHEPTETHUECKONH CBETUMOCTH K
CMEKTPaJIbHOM MOTJIOIMIATEIHON CIIOCOOHOCTH PaBHO CHEKTPAIbHON TIOTHOCTH
JHEPreTUYECKOM CBETUMOCTH YEPHOIO Teja IPU TOM K€ TEMIIEpaType U 4acToTe.

3. JlnuHa BOJHBI, COOTBETCTBYIOIIAS MAaKCUMAJIbHOMY 3HAUEHHUIO CIIEKTPAIbHOM
IUIOTHOCTHU SHEPreTUYEeCKOi CBETUMOCTH YEPHOTO Tela, 0OpaTHO MPONOPIMOHATIBHA
€ro TEpMOJUHAMUYECKOMN TeMIeparype.

4. DHeprerHyecKas CBETUMOCTh YEPHOT'O Telia MPOIOPIHOHaIbHa YETBEPTOM

CTEIEHU €r0 TEPMOAMHAMUYECKON TEMIIEpaTyphl.



OI[BHO‘IHLIC cpeacrsa aJs HpOMe)l(yTO‘IHOﬁ aTTeCTallMl 110 UTOraM OCBOCHMUA

AUCIUTIIJIMHBI

BOHpOC])I K l'[pOMe)KyTO‘lHOﬁ arTreCcranmuu

Kypc 1
Ne n/m Bomnpocsl Kk 3a4ery

1 ®duzuka. Metobl GU3NYECKOr0 UCCIIEIOBAHUS.

2 Mexannka. MexaHu4eckoe JBIKeHHe. MarepualibHas Touka. AOCOIIOTHO TBEPIOE
TEJNO.

3 Crnioco0Obl oncanus ABwxkeHus. Paguyc-Bekrop.

4 Cpenusisi CKOpOCTh JIBHXKEHHUS TeJa.

5 MrHoBeHHasi CKOPOCTh Tela.

6 YckopeHue Tena: cpeHee, MTHOBEHHOE.

7 CocraBnsronye ycKOpeHus: TaHTeHI[HaIbHAs U HOpMallbHas 3 , 3 .

T n

8 CpeaHsist yrioBasi CKOPOCTb Tela.

9 MrHoBeHHas yriioBasi CKOpOCTb TeJa.

10 VYTri10BO€ yCKOpEHUE Teja: Cpe/iHee, MTHOBEHHOE.

11 CBs3b JIMHEHHBIX W YIJOBBIX KHHEMATHUYECKUX XapPaKTEPUCTUK B BEKTOPHOM H
CKaJISIPHOM BHJIE.

12 JvnHamuka. /[mHaMmyeckne XxapakTepUCTHKN: Macca, CUjla, UMITYJIbC.

13 3akoHbl HproToHA.

14 Cua Tsoxectu. Cusa peakiimy Oropbl HIIH TTO/IBECa.

15 Cuna tpenus nokos. Cuia TpeHUs CKOJIbKEHUSI.

16 Cuna ynpyroctu. 3akoH ['yka.

17 Bec. Bec Ha HenoaBmKHOM onope, Ha ABMKylIencsa onope. HeBecoMocTsb.

18 MexaHndeckasi cucteMa. BHyTpeHHUE W BHEIIHWE CHJIBL. 3aMKHYTas MeXaHWJdecKas
cuctema. 3aKOH COXpaHEHUs UMITYIIbCa.

19 LlenTp Macc cucteMsl. Pannyc-BeKTop IIEHTpa Macc, CKOPOCTh ABMXKEHUS IIEHTPa Macc.
3aKoH JBM)KEHUS LIEHTpa Macc.

20 Mexanuyeckasi paboTa MOCTOSSHHOW CHJTBI.

21 PaboTa mepeMeHHOI CHITBI U €€ BhIpaKEHUE Yepe3 KPUBOIMHEHHBIA HHTETpall.

22 MoIHOCTb CpeiHsIsl, MTHOBEHHasl.

23 KoncepBaruHbie cuiibl. HekoHCepBaTHBHBIE CHIIBI.

24 Kunernueckas sHeprus tena. CBsa3b KHHETUYECKOW YHEPTHU C PaOOTOIA.

25 [TorennmanbHas sHeprusi. CBs3b NOTEHIIMATBLHON SHEPTUHU ¢ pabOTOM KOHCEPBATUBHBIX
CHIL

26 [TomHas MexaHn4deckas SHEpTusl. 3aKOH COXPaHEHHS MTOJIHOM MEXaHUYECKOM YHEPTHH.

27 [ToctynarensHoe aBrkeHue. BpamarensHoe apmwxkenue. [1nockoe nBrxkeHue.

28 Kunernueckas sHEprusi BpamaTeIsHOr0 TBUKCHHUS TEla.

29 MoOMEHT WHEPITUH Tea.

30 MoMEHT WHEpIMH Tela OTHOCHTEIBHO OCH, HE MPOXOMSAIIeHd dYepe3 IIEHTP Macc.
Teopema Illrelinepa.

31 MOMEHT CHJIbI OTHOCUTENIbHO TOYKH. MOMEHT CHJIbI OTHOCUTEIFHO OCH BpAIICHUSI.

32 PaccMmoTpeTh Kakas cujia mMpUBOIUT TEJIO K BPAIICHUIO.

33 MOMEHT uMITyJIbca OTHOCUTENIbHO TOYKH. MOMEHT HMITyJIbca OTHOCHUTEIBHO OCH
BpalleHusl.

34 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa

35 OCHOBHOE ypaBHEHHUE JUHAMHUKHU BPAIaTSILHOTO ABHKEHUs (2 hopMmbl).

36 [Tpuaun otHocuTenbHOCTH ["amunes. [Toctynater CTO.




37 [TpeoOpazoBanus Jlopenna. Ciaenctus u3 npeodpazoanuii JlopeHma.

38 OCHOBHOW  3aKOH  PENATUBUCTCKOM  JUHAMHUKHA MATEPUAIbHOM TOYKH. 3aKOH
B3aMMOCBSI3Y MacChl U SHEPTHH.

39 [Tpenver uzydenust MoseKyisipHON (pu3uku. OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHOU
¢u3uku. OCHOBHBIE TEPMOAMHAMHYECKHE TapaMETPBHI.

40 VYpaBHeHue cocTosiHUs uacabHoro rasza (MenneneeBa-Knaneipona).

41 YpaBHeHue niepexojia ra3a U3 OJTHOro COCTOSIHUSA B PYToOe.

42 OCHOBHOE ypaBHEHHE MOJICKYJIIPHO-KUHETUYECKON TEOPHH.

43 W3onporiecchbl ¥ 3aKOHBI, OMHUCHIBAIOIINE UX.

44 3akoH MakcBenia AJis pacipeieleHns MOJIEKYJI IO CKOPOCTSIM.

45 CKopocTH, XapakTepU3YIONIME COCTOSHHE Ta3a: HamOoJiee BEpOSTHAs, CPEIHss
apudmernyeckas, CpeiHss KBaJpaTHyHasl.

46 bapomerpuueckas hopmyna.

47 Pacnipenenenue boibimana.

48 Buytpennsis sneprus. BHyTpeHHss sHeprus oTHOT0 MOJIsL, IPOM3BOJILHOM MacChl rasa.
CriocoObl M3MEHEeHUs] BHYTPEHHEW YHEPTUH.

49 Yucno creneHeit cBOOOABI MOJNEKYIbI. 3aKOH PAaBHOMEPHOTO PACIIPEICIICHUs SHEPTUU
1o cTeneHs M ¢cBo00 1bl. CpeHsIsl SHEPTHsI OHONW MOJICKYIIbI.

50 Pabota raza. Pabora rpu n30XopHOM, H300apHOM, H30TEPMHUUYECKOM ITPOIIeccax.

o1 IlepBoe Hauano TEPMOIMHAMUKH.

52 [TpumeHeHue nepBoro Hayaaa TEPMOJTUHAMHUKH K H30IIPOIIECCaM.

53 Ammnabatuueckuid mpomecc. YpaBHenue Ilyaccona. W300pasuth rpaduuecku
aarabaTHYeCKui npoliecc B KoopauHarax pV.

54 TennoemMkocTh. Y aenbpHas TEMI0eMKOCTh. MoJsipHas TEIIOEMKOCTb.

55 MossipHas TEMJI0eMKOCTh HPU MOCTOSIHHOM 00BbeMe, MOJISIpHAs TEIJIOEMKOCTh HpHU
MTOCTOSIHHOM JIaBJICHUU. Y paBHeHHe Maiiepa.

56 [TpuHIMTT [EWCTBUS TEIJIOBBIX JBUTATENEW M XOJOMWIbHBIX MammuH. KosddunmeHt
TI0JIE3HOTO JICHCTBHUS TETUIOBBIX MaIlIVH.

57 [Tukn Kapro. Koadduuument nonaesHoro n1eicTBys UealbHON TEMJI0BON MaIIUHBL

58 Outponus. Tepmonunamuueckas BeposiTHocTh. Dopmyia bonbliMana.

59 O6parumbiii Tporiecc, HeoOpatumblii mporiecc. HepasenctBo Kitayzuyca. Brtopoe
HAYaJI0 TEPMOJAUHAMUKH.

60 Tperbe Hauano TEpMOJIMHAMUKH.

Kypc 2
Ne n/m Bomnpocsl Kk 3a4ery

1 DJIEeKTPUUYECKHIA 3apsi]i, €r0 CBOMCTBA.

2 3aKOH COXpaHEHUSs AJIEKTPUUECKOT0 3aps/a.

3 3akoH KynoHna.

4 DnexTpocTtarnyeckoe noje. HampskeHHOCTh AJIEKTPOCTaTHUECKOT o MOJIs.

5 [IpuHIMD Cynepno3uum JIEKTPOCTATHYECKHUX MOJIEH.

6 JIumosib. DIEeKTPOCTaTHUECKOE TOJIE JUIOJIS.

7 Teopema ["aycca 17151 37€KTPOCTATUYECKOTO MOJIS1 B BAKYYME.

8 Paccuurats ¢ momoiipio TeopeMsl ['ayccea rmose paBHOMEPHO 3apsKEHHOH OeCKOHEYHOM
MJIOCKOCTH

9 PaccuuTaTh ¢ momorpio TeopeMsl ['aycca moje paBHOMEPHO 3apsHKEHHOM cephl.

10 Paccuurats ¢ momoIneio Teopemsl ['aycca mose 00beMHO 3apsKEHHOTO 1apa.

11 Paccuurate ¢ momompio Teopembl [aycca 1mojie  paBHOMEPHO —3apsiKEHHOTO
OCCKOHEYHOTO IMTUINHAPA (HUTH).




12

Brrancnenme PA3HOCTU MOTCHIHAJIOB IO HAIIPSXKECHHOCTH IT1OJIA.

13 PaboTa 1o nepemMenieHnIo AEKTPUIECKOT0 3apsiia B 3JEKTPOCTATUYECKOM TI0JIE.

14 I{upKynsnust BEKTOpa HANPsDKEHHOCTH AJIEKTPOCTATHUECKOTO TOJISL.

15 IToTeHnman 31eKTPOCTaTHYECKOro MOJIsl.

16 HanpsikeHHOCTh Kak TpaJHeHT MOTEeHINAaa.

17 ITpOBOTHHMKH B JIEKTPOCTATUYECKOM HOJIE.

18 DJIEKTPOEMKOCTh YEAUHEHHOTO TPOBOJHHUKA. DJIEKTPOEMKOCTh 11apa.

19 Konnencatopbl. D51eKTpOEeMKOCTh KOHEHCATOpa.

20 EMKOCTB MJI0CKOTr0, ChepruuecKoro, IUIMHAPUIECKOT0 KOHIEHCATOPOB.

21 CoenuHeHue KOHJEHCATOPOB: MapajulesibHOE, HocienoBatenpHoe. OOmias eMKOCTb
OaTtaper KOHJEHCATOPOB.

22 DHeprus 3apspKeHHOT0 MPOBOJHUKA, KOHJEHCATOPA.

23 DHeprus 3JeKTPOCTaTUUECKOTrO MOJISL.

24 Tunel tuanexkTpukos. Ilomspusanus TMIIEKTPUKOB.

25 [TonsipuzoBaHHOCTh. HanpsKeHHOCTH MOJISI B UAJIEKTPHKE.

26 Onexrpuueckoe cMmelneHue. Teopema ['aycca i 37€KTPOCTaTUYECKOro MO B
JIDJICKTPHKE.

27 CerneronyiekTpukd. OTIMYUTENIbHBIE 0COOEHHOCTH 3TOTO TUIA TUIEKTPHKA.

28 ITocTosiHHBIN 31eKTpHUecKuil TOK. Ero xapakTepucTUKU U YCIIOBUS CYIIECTBOBAHUS.

29 Pa3zHocTh MOTEHIMAIIOB, 31eKTpoABIKYIas cuiia DJC, HanpsKeHue.

30 3akoH OMa /17151 OTHOPOTHOTO, HEOHOPOJHOTO YYACTKOB M 3aMKHYTOMU IETIH.

31 BriBoj 3akona Oma B uddepenmnmansHol hopme.

32 PaboTa snekTpudeckoro Toka. MOIIHOCTh JIEKTPUYECKOT0 TOKA.

33 3akon Jlxoyns-Jlenna. BeiBog 3akona JIxoynsa-Jlenna B auddepenimanbHon hopme.

34 MarsHuTHoO€ 1oJie ¥ €ro XapakTepuCTUKU. [IpHHIMT Cyneprno3uIMi MarHUTHBIX OJIEH.

35 3akon buo-Casapa-Jlamnaca st pacuera MarHUTHBIX TOJICH.

36 Pacuer MarHUTHOTO NOJIS1 MPSIMOTO MPOBOJHHUKA C TOKOM.

37 Pacder MarHuTHOTO TOJISI B IEHTPE KPYTrOBOTO NMPOBOJIHUKA C TOKOM.

38 3aKOH MOJIHOTO TOKA WJIM TeOpeMa O HUPKYIJISLUU BEKTOpa MArHUTHOW MHYKIIUH.

39 Cuna Amnepa. BzanMosieiicTBre napauiebHBIX TOKOB.

40 Cuna Jlopenna. JIBuxeHue 3apsKeHHBIX YacTUI] B MArHUTHOM TI0JIE.

41 I1oTOK BEKTOpa MarHUTHON MHIYKIIAH.

42 Teopema ['aycca 111 MarHUTHBIX NOJIEH.

43 MarauTHsbI€ MOJIS1 COJIEHOM 1A U TOPOH/IA.

44 PaboTa 1o nepemenieHno MpoBOJHUKA U KOHTYPa C TOKOM B MarHUTHOM TIOJI€.

45 SIBnenue snekrpomarauTHOM MHAYKIMK. Kinaccudeckue onbitel Dapanest.

46 3akoH Dapazes s SBICHUS 3JIeKTpoMarHuTHoO unaykimn. [1pasuno Jlenna.

47 SBenne camonHAyKuu. HIYKTUBHOCTb.

48 SIBieHME B3aMMHOM MHIYKIIHH.

49 Toku pu pa3MBIKaHWH TICTTH.

50 Toxu 1pu 3aMbIKaHUU LETN.

51 Tpanrcdopmaropsl. [Ipunanmn ero paboTsl.

52 OHeprusi MarHuTHOTO MOJIS.

53 Tumbl MarHETHUKOB.

o4 Hamaran4yeHHoCTS.

55 HarmpsikeHHOCTh MarHUTHOTO TOJISI.

56 MarauTHoe 1ose B BENIECTBE.

57 deppoMarHeTUKN M UX CBOMCTBA.

58 Buxpesoe 311eKkTpudeckoe noie.

59 Tok cmeneHus.




60

| CucreMa ypaBHeHH MakcBesuia 1J1d 3JI€KTPOMAarHUTHOTO MOJIA.

Kypc 2
Ne ni/m Bomnpocsl k 3k3ameny

1 Konebanus. CBoOOIHBIC, BRIHYKICHHBIC KOJIeOaHus. ['apMOHMUYECKHEe, 3aTyXalolue.

2 lapmonnueckne KoneOaHMs, WX XapaKTEPUCTUKU. YPaBHEHHE TapMOHUYECKUX
konebanuii. ['padux S(t).

3 Kunematnka rapmonudecknx KosieOanmii. CKOPOCTh, YCKOpEHHE KOJeOIroIencs
BEJIMYMHBI.

4 JluHaMuKa TrapMOHMYECKUX KosleOaHMH: BO3Bpallalollas Cujla, KUHETHYecKas,
NOTEHIMAJIbHAS U MOJIHAsL SHEPTUU.

5 MexaHndeckre rapMOHUYECKHE KojiebaHus. MaTtemMaTuyeckuil MassTHUK. Y paBHEHUE
KoJIeOaHu, COOCTBEHHasl 4acTOTa, NEPUO/L.

6 Mexannyeckre rapMoHuuYeckue kosedanus. I[IpyKuHHBIH MasSTHUK. YpaBHEHUE
KoJIeOaHui, COOCTBEHHasl 4acTOTa, HEPUO/I.

7 DneKTpoMarHuTHbIE rapMOHHUYecKue koneOanus. KonebarenbHblil KOHTYp: ypaBHEHHE,
COOCTBEHHAsl YacTOTa, IEPHOJ.

8 3aryxatonme kojeOanus. ['paduk. YpaBHeHHe 3aTyxaronux KojaeOaHmii.

9 XapakTepUCTHKK 3aTyXalommx Kosiebanuit: amrmuryaa A(t), Bpems penakcanuu T,
JorapuMUIECKU TEKPEMEHT 3atyxaHus A, 1oopoTHoCTh Q.

10 Brinyxnennsie konebanus. ['paduk. YpaBHeHHE BBIHYKICHHBIX KOJICOaHHIA.

11 XapaKTepUCTUKH BBIHYKJCHHBIX KOJIeOaHHII.

12 Pe3onanc.

13 Bonna. Ilnockas u cdepuueckas BonHa. IlpononbHas W momepevHas BOJIHA.
Monoxpomaruueckass BoiHa. KorepenTtHwsie BosiHbL. Cymneprno3uiusi BojgH. DOpoHT
BOJIHBI. BOJTHOBasi MOBEPXHOCTB.

14 Wnutepdepennns crera. IHTephepeHoHHas KapTHHA.

15 CriocoOb! OJTy4eHHs] KOTEPEHTHBIX HCTOUHUKOB.

16 BbiBos1 yciioBusl MakCMMyMa M1 MMHMMYMa HHTEHCUBHOCTH NPU MHTEPHEPEHIINH.

17 Pacuer nHTEpdepeHITMOHHON KapTHHBI OT ABYX KOT€PEHTHBIX MCTOYHHMKOB. [llmpuna
UHTEp(EePEeHIIMOHHON MOIOCHI.

18 WuTepdepennyst B TOHKUX IUIeHKax. Pa3HOCTh X0/1a myde.

19 Judpaxius ceera. udpaxkironHas KapTUHA.

20 [Tpunnun INoitrenca. [punnun INolirenca-®@penens.

21 Meron 308 Openens. [IpsMonrHeiHOe pacIpOCTpaHEHUE CBETA.

22 Judpaxius Openens Ha KPYrJIOM OTBEPCTHH U JTUCKE.

23 Hudpakaus @Ppaynrodepa Ha OJHON IIENU. YCIOBHE MaKCUMymMa W MHHUMyMa
WHTEHCUBHOCTH.

24 Hudpaxus Opaynrodepa Ha audpakuoHHO# pemierke. [udpaxkinronnas pererka.
[lepron nudpakumoHHON pemeTku. YCIoBHE TJaBHOIO MAaKCHUMyMa, TIJIaBHOTO
MHUHAMYMa.

25 Judpakius Ha npocTpaHcTBeHHOHN pemerke. @opmyns Bynbda-bparros.

26 EcTecTBEHHBIN U OJISPU30BAHHBIN CBET.

27 [Tonstpuzanus ceera. CTeneHp NOISIPU3AITUN.

28 3akoH Maittoca.

29 ITossipu3anysi cBeTa Npy OTpa>keHUU, pestomsieHuu. 3akoH bprocrepa.

30 JIBoitHOE JTyyenpenoMIIeHue.

31 [Tonsipy3anioHHbIE MPU3MBI U TTOJISIPOUIBI.

32 TemnoBoe n3inydeHue. XapakTepUCTUKU TEMIOBOTO U3ITYyYEHMSL.




33

XapaKTepUCTUKU TOTJIOMIATEIEHOM CITOCOOHOCTH Tena. AOCOIIOTHO YEepHOE TeJo,
Cepoe TEJIO.

34 3akon Kupxroda.

35 3akon Credana-bonbpivana.

36 3akoH cMemieHus Buna.

37 ITpoGaema TeruioBoro usnydenus. opmyna Panes-/xunca.

38 I'unoresa [Inanka, popmyna [Tnanka.

39 ®otosdpdexr. VYcraHoBka g ucciepoBanus  ¢poroddpdexra. BomprammepHas
XapaKTePUCTUKA.

40 3akoHbl BHEIHEro GoTodddexTa.

41 Bremmnuii potosrdpdexrt. YpaBHeHne DiHIITEHHA.

42 @DOTOH U €ro XapaKTEePUCTHKH: YHEPTHUs, Macca, UMITYJIbC.

43 Oddext Komnrona.

44 KopryckynsipHO — BOJTHOBOM JIyaJIU3M DJICKTPOMATHUTHOTO H3JTYUCHHS

45 ['unoresa ne bpoins. @opmyna ne-bpoits.

46 Mopnenu aroma Tomcona u Pesepdopra.

47 [Toctynatet bopa.

48 CrniexTp aroma Bojopojia 1o bopy.

49 COOTHOIICHUE HEOIIPEICIICHHOCTEH.

50 BonHoBast GyHKIMS U €€ CTaTUCTHYECKUN CMBICI

51 Ypasuenue lllpenunrepa.

52 ATOM BOJIOpOJIa B KBaHTOBOM MexaHuke. KBanToBbie uncina. CekTp atoma BOIOpoia.

53 CtpoeHue aTOMHBIX sIJIEp.

54 S nepubie cuibl. Mogaenu siapa.

55 Jledekt macchl U SHEPruUs CBSI3U sIpa.

56 PanroakTHBHOE M3TyYE€HUE U €T0 BHIBL

57 3aKoH paauOaKTUBHOTO PaCIaja.

58 Annda-pacnan. bera-pacnan.

59 AKTHBHOCTH PaJIMOAKTUBHOTO BEIIECTBA.

60 S nepHbie peakuuu




7.3.2. Kputepuu U HOPMbI OIl€HKH

Kype ®opma npoBegeHNns Kpurtepuu n HOpMbI OlleHKHT
NMPOMEKYTOYHOM
aTTecTanuu
1,2 3ayer (IO HAKOMUTEIHLHOMY SAMTEHO Crynentr naOpan 55-100 OamnoB mo wurory
peuTHHTY) U3y4YeHUsI JUCIHUIUIMHBI B CEMECTpE
Crynenr HaGOpan 0-54 OamioB 1o wuTory
HE 3aYTEHO
U3y4CHUsI JUCIUIUIMHBI B CEMECTPE
2 Dk3aMeH (110 HaKOTUTEILHOMY O TILHHHO Crynenr nHaOpan 85-100 OamnoB mo wutory
peuTHHTY) W3y4YeHUsI JUCIHUIUIMHBI B CEMECTpE
KODOLLO Crynment nHabpan 70-84 OamioB mo wurory
p U3yYCHUsI JUCIUIUIMHBI B CEMECTPE
Crynment nHabpan 55-69 OamioB mo wrory
YJIOBJIETBOPHUTEIILHO
U3y4YeHUsI JUCIUIUIMHBI B CEMECTpe
Cryment wHabpan 0-54 OamioB 1o wrory
HEYJIOBJICTBOPHUTEILHO

N3YUYCHHUA NUCHUIIJIMHBI B CCMECTPC




8. YueOHo-MeTOAMYEeCKOEe U HH(POPMAIHOHHOE 0OeceueHne TN CIUTLTHHBI

Oo0s3aTesbHAast JIUTEPATypa

Tun (yueOHuK,

yueOHOe KoanuectBo B
nocooue, HAYYHOH
Neo
i ABTOpBI, COCTABUTEJIN 3arunaBue (3aroJioBoK) y4eoHo- I'on u3nanus oudmorexe /
MeToIn4YecKoe HaumeHnoBaHue
nocooue, 9BC
NPAaKTHUKYM, AP.)
Kypc ¢usuku. B 3 tomax. Tom 1. Mexanuka.
MonekynspHast ¢usuka . yueOHuK aias By3oB / . B.
CapenbeB. — 9-e u3n., crep. — Cankt-IlerepOypr :
1 | Casemses 1. B. Jlanp, 2022. — 356 c. — ISBN 978-5-8114-9568-9. — Vaebioe Hocobue 2022 SEC Jats
Tekcr anektponublid  // Jlanp AIIEKTPOHHO-
OoubaroTeuHas cucTema. — URL:
https://e.lanbook.com/book/200498
Kypc o6meii ¢puzuku. B 3 1. Tom 2. DnextpudecTBo u
MarHeTu3M. Bomupl. Ontuka : ydeOHOE TocoOue st
By30oB / . B. CaBenbeB. — 16-¢ u3n., crep. — CaHKT-
2 | Cagemses 1. B. IerepOypr : HaHB’_ 2022. — SOOUC' o ISBI\_I 978-5-8114-| v 6moe mocobue 2022 DBC «JlaEb»
8926-8. — Tekcr : anekTpoHHSIi // JlaHb : 31€KTPOHHO-
OubIMoTeUHAs cucTema. — URL:
https://e.lanbook.com/book/185339
Kypc oOmieii ¢pusuku : yuedHOe mocooue : B 3 Tomax /
. B. CasempeB. — 13- wusm., crep. — CaHKT-
3 | CasenneB U. B. Herepoypr : Jlan, [0. r.]. — Towm 3 : KsanTosas ontuka. YueOHOE TocoOue 2022 OBC «Jlanb»

AtomHas ¢usnka. Pusmka TBepaoro Tena. Dusmka

aTOMHOTO si/Ipa U 3JeMeHTapHbIX yactul] — 2022. — 320
c. — ISBN = 978-5-8114-4598-1. —  Tekcr:




Tun (yueOHUK,

yueOHoe KosmuectBo B
nocodmue, HAYYHOI
Ne
u/n ABTOpPBI, COCTABUTEJIHN 3arsiaBue (3aroJi0BOK) Y4eOHo- I'ox m3nanns oudmorexe /
MeToAnYecKoe HaumenoBanmue
nocooue, 9IBC
NPaKTHKYM, Ap.)
aneKTpoHHbIH //  JlaHb :  3JEKTPOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/206909
COOpHUK BOIIPOCOB W 3aa4 Mo O0Omel ¢(usnke :
y4deOHoe nocobue st By3oB / U. B. CaBenbeB. — 10-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 292 c.
4 | Casennes U. B. - ISB_N 978-5-8114-9199-5. — Texcr - anexrpombiii /{ VueGHoe nocobue 2022 DBC «Jlanpy»
Jlanp : snexkTpoHHO-OMONIMOTEeYHast cucrema. — URL:
https://e.lanbook.com/book/187820
3aiaun no obueit usuke : yuebHoe mocobue / U. E.
Hponos ; xynoxuuk H. A. Jlozunckas, B. A. I[IpokynuH.
— 14-e uzn. — Mocksa : Jlaboparopus 3Hanui, 2021.
5 Uponos N.E. — 434 c¢. — ISBN 978-5-93208-513-4. — Tekcr : | YuebHoe mocobue 2021 OBbC «Jlagp»
anekTpouHblit // JlaHb ANIEKTPOHHO-OMOINOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/172247
Mexanuka. MounekynspHas ¢duzuka 5
TepMOJIMHAMUKA © y4eOHO-MeTomuueckoe mocobue / C.
Morenmxuna C.H., H. Iloremkuna, B. A. Capadanosa, H. B. UupkyHosa [u VueGHo-
np.]. — Tonesitra : TI'Y, 2021. — 210 c. — ISBN 978-
6 | Capadanona B.A., . .| Meromgmueckoe 2021 OBC «Jlanb»
5-8259-1572-2. — Tekcr : snextponHsiii // Jlanp :
Yupkynosa H.B. (u ap.) rnocooue

AJIEKTPOHHO-OMOMMoTeyHass  cucrema. —  URL:

https://e.lanbook.com/book/183887




Tun (yueOHUK,

yueOHoe KosmuectBo B
No nocoodue, HAYYHOM
I /;[ ABTOpPBI, COCTABUTEJIHN 3arsiaBue (3aroJi0BOK) Y4eOHo- I'ox m3nanns oudmorexe /
MeToAnYecKoe HaumenoBanue
nocooue, 9IBC
NPaKTHKYM, Ap.)
Pemreros B.A. Konebanusi. Ontuka. KBantoBass ¢usuka : yuebHOE
MeIeLKo I/Ilé noco6ue / B. A. Pemeros, . B. Menemixo, E. A.
7 Meremxo E.A. Meneniko. — Tonparmu : TT'Y, 2019. — 77 ¢. — Teker - VebHoe Hocobie 2019 SEC «amy
anekTpoHHbiid //  Jlanb AIIEKTPOHHO-OMOINOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/140180
JlonoJiHUTe/ILHAA JTUTEpPaTypa
Tun (yueOHUK,
yueOHOe KosmuectBo B
e nocooue, HAYYHOH
I /;[ ABTOPBI, COCTABUTEJIN 3arnaBue (3aroJioBOK) yueOHO- I'op n3panus oubmorexe /
MeTOAuYecKoe HaumenoBanue
nocooue, 9BC
NPaKTHUKYM, AP.)
OOt kypc pusmku : yueOHoe mocobue : B 5 Tomax /
. B. CuByxun. — 6-¢ m3z., crepeor. — MockBa :
OU3BMATIINUT, 2020 — Tom 1 : Mexanuka — 2020. —
1 | CuByxuH [I. B. 560 c. — ISBN 978-5-9221-1512-4 — Texer: Y4ebHoe mocobue 2020 3BC «Jlaub»
anekTpoHHsblii //  Jlanb AIIEKTPOHHO-OMOINOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/185713
2 | Cusyxun /1. B. Obmyii kype dusmkn : yuebnoe nocobue : B 5 Tomax VYyebHoe nocobue 2020 OBbC «Jlanb»

[ . B. CuByxun. — 6-e¢ usm., crepeor. — Mocksa :




Tun (yueOHUK,

yueOHoe KosmuectBo B
No nocoodue, HAYYHOM
I /;[ ABTOpPBI, COCTABUTEJIHN 3arsiaBue (3aroJi0BOK) Y4eOHo- I'ox m3nanns oudmorexe /
MeTOoIHYecKoe HaumenoBanue
nocooue, 9IBC
NPaKTHKYM, Ap.)
OU3MATIINUT, 2020 — Tom 3 : DAEKTpUYECTBO —
2020. — 565 c. — ISBN 978-5-9221-1643-5. — Tekcr :
aneKTpoHHbli //  JlaHb :  3JeKTpOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/185725
OO6mii kype ¢usuku : yuebHoe mocodue : B 5 Tomax /
H. B. CuByxun. — 3-e u3n., crepeor. — Mocksa :
OU3SMATIINUT, 2020 — Tom 5 : ATomHas u siaepHas
3 | CuByxun JI. B. ¢msnka — 2020. — 784 c. — ISBN 978-5-9221-0645- | Yuebnoe nmocobue 2020 ObC «Jlanb»

0. — Teker : anekrponHsii // JlaHb : 31MEKTPOHHO-
OoubIMoTeuHas cucTema. — URL:
https://e.lanbook.com/book/185730




CHUCTEM

ITepeyens nmpogeccuoHAJBHBIX 0a3 JAHHBIX M MHGOPMAIMOHHBIX CIPABOYHBIX

DnexTponno — oudbaroreunas cucrema (OBC) «Jlanb» - https://e.lanbook.com/

Duumkoneaus GU3NKKA U TEXHUKH - http://femto.com.ua/

OU3HKO-3HITUKIIONEINUECKHI ciioBaps - http://www.all-fizika.com/encykloped/

Anunmanus GU3HYECKHX MporieccoB - http://physics.nad.ru/physics.htm -

IlepeyeHb NporpaMMHOro odecrnedeHust

Ne HaumenoBanue 110 KoauuecTBoO PexBu3uTHI 1Or0OBOpa (nara,
n/n JHUIEeH3Hii HOMeEp, CPOK JIeliCTBHS)

1 | Windows: 1398 noroBop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL CPOK JeHCTBUS — OECCPOYHO;
Acdmc KOHTpakT Ne 1653 ot

14.12.2018, cpok neiicTBus —
OECCPOYHO

2 | Office Standard: 1398 norosop Ne 690 ot 19.05.2015,
Office Stdandard 2013 Russian OLP CPOK JIEHCTBHUS — OECCPOUHO
NL AcademicEdition

3 | Mirapolis Human Capital JIMIICH3UOHHBIA  70oTOBOp  No
Management 234/10/21-K or 19.10.2021,

cpok aeiictBus — 10 01.03.2022

Onucanue MaTepuaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM A/l OCYIIECTBJICHHSA
00pa30BaTeJILHOIO NPOLECCa 10 JHCHHILINHE

Ne HaunmenoBanue dakrnuecknid |([Lomaan,(Koanuge
n/n 000py10BaHHBIX IlepeyeHb 0CHOBHOTO ajapec yueOHbIX m? CTBO
yueOHbIX Ka0OMHETOB, 000opy10BaHUA Ka0MHETOB, 1ocaao
Jadoparopuii, MacTep- Jadoparopuii, YHBIX
CKHX H JIP. 00beKTOB MACTEPCKHUX H MecT
AJ1s1 IPOBeleHu sl ap.
NPaKTUYECKUX H
J1adopaTopHbIX
3aHATHH
1. Aynuropust OKpaH TeNeBU3HOHHBIN, 445020 17,1 1
BEOKOH(EpEHITH. HIMPMBI, IPOXKEKTOP Ha Camapckas o0u1.
VYuebnas  ayaurtopus |mratuse. Croi r. TonparTH, yi.
TUISt MPOBEJCHUS | MpenoaBaTeNbCKUH, Bbenopycckas, 16
3aHATHH JIEKIIMOHHOTO | CTYJbs B
THUIIA. VYuyeOHas | mpenoiaBaTesIbCKUE.
ayTUTOPUS st | TpaHcnapaHT-TIepeTsiKKa,
MPOBEICHUS  3aHSATHHA | CHCTEMHBIN OJIOK
CEMHHApCKOT0  THIA.
VYuebHast  ayauTopus
TUIST KypCOBOTO



https://e.lanbook.com/
http://femto.com.ua/
http://www.all-fizika.com/encykloped/
http://physics.nad.ru/physics.htm

Ne HaumenoBaHmue daxkrnueckui |(IL1omans,(Koauuye
n/n 000pyA0BaHHBIX IlepeyeHb 0CHOBHOIO ajgpec y4eOHBIX m? CTBO
Y4eOHbIX KAOMHETOB, 000opy10BaHUA KaOUHeTOB, mocajao
Jadoparopuii, macrep- Jadoparopui, YHBIX
CKHX M JIp. 00bEKTOB MaCTepPCKUX U MecT
AJIs1 IPOBeleHN st ap.
NMPAKTHYECKUX U
J1a00paTOPHBIX
3aHATUH
MIPOEKTUPOBAHUS
(BBIMOJTHEHUS
KYPCOBBIX pabor).
YuebHass  ayauTOpHs
JUist MIPOBE/ICHUS
TPYIIIOBBIX u
VHJUBUYaJIbHbIX
KOHCYJIbTallu{
YyeOnast  ayauTopus
TS IIPOBEJICHUSI
3aHATHIA TEKYLIETro
KOHTPOJIS u
IIPOMEKYTOYHON
aTTecTaluu
VYJIK-807
2. ITomerenue s Croisl 445020 84,8 16
CaMOCTOSITEIbHON YUEHUYECKHE, CTYIIbs Camapckas o011.
paboThI CTYAEHTOB yuennueckue, [IK ¢ r.TonpsarTH,
I-401 BBIXOJIOM B CETh yin.benopycckas,
WuTepuer 14




		2023-07-12T12:02:58+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




