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CTPOMTEIBLCTBA

« » 20 T.

(noonucw) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu xadenps! «O6mas u reopernyeckas puznxa”

(mpoTokon 3acenanus Ne 4 ot «04» mapta 2020 1.).



1. Ileab ocBOeHUNA TUCHUILIUHBI

[lenp ocBOEGHMS NHUCLMIUIMHBI —CO3JAHME OCHOB JIOCTATOYHO LIMPOKOM TEOPETUYECKON
MOJATOTOBKU B 00JIacTH (PU3UKHU, MO3BOJISIONIEH Oy IyIIMM MHXEHEpaM OpPUEHTUPOBATHCS B MOTOKE
Hay4yHOM M TEeXHMYecKoW HHGpOpMaluu U oOecrneyuBarolleld UM BO3MOXKHOCTb HCIOJIb30BAHUS
(bu3MYECKUX MPUHIUIIOB B T€X 00JIACTAX TEXHUKH, B KOTOPHIX OHU OYyIyT CHEUAIU3UPOBATHCS .

3amaun:

1. YcBoeHue OCHOBHBIX (H3MYECKUX SBJICHHH M 3aKOHOB KJIACCMYECKOM M KBAHTOBOU
(bU3HUKHN, METOJIOB (PU3NYECKOTO MBIIIIJICHUS.

2. BeplpaboTka NpuEMOB BIIAJEHHUS OCHOBHBIMHM METOJAMM pPELICHHs M HaBBIKOB HX
NPUMEHEHUS K pEIICHHI0 KOHKPETHBIX (U3WYECKHX 3aJad M3 pa3HbIX obsacteil ¢u3mKwy,
MIOMOTaloIINX, B JajbHEHIIEM, periaTh HHKEHEPHbIE 3a/1a4H.

3. O3HakomieHHEe C J1aOOpaTOPHBIM O0OPYJOBAaHHMEM M BBIPAOOTKA HABBIKOB MPOBEICHMS
HKCIEPUMEHTAIBHBIX HCCIEIOBAHUI PA3NUYHBIX (PU3MUECKUX SIBICHUH M OLEHKH MOTPEIIHOCTH
U3MEPECHUM.

2. Mecro aucuuiuinibl B cTpykrype OIIOITI BO

I[I/ICIII/IHJII/IHBI " MMPAKTUKH, HA OCBOCHHUH KOTOPBIX 6a31/1pyeT051 JaHHasg AUCHUIIIIMHA: BbICHIasa
MaT€MaTHuKa, TCOPECTUICCKad MEXaHUKa.

JIMCIMIUIMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JAaHHOW TUCITUIUIMHBI HEOOXOIMMO KaK
npenuecTByoulee: « Teopernueckast MexaHukay, «COnpoTUBICHIE MaTEPUATIOBY.

3. Ilnannpyembie pe3yJabTaTbl 00y4eHH st

TCXHUYCCKUX HAYK, a
TAaKXXE€ MaTEMaTH4YCCKOI'0

dopMHupyeMbIe H HNuauxaropsl
KOHTPOJIMpYyeMble AOCTHIKEHH S ILlnanupyemMblie pe3yjbTaThl
KOMIIETCHIIUH KOMIIeTeH I o0y4eHusn
(ko4 1 HAMMEHOBaHUE) (K01 1 HAUMEHOBAHUE)

- CIIOCOOEH perniaTh OIIK-1.6 Pemenue | 3nath: OCHOBHBIEC buzndeckue
3a/1a4n MH)KEHEPHBIX  3aJad  C | 3aKOHbBl M TIOJIO)KEHUs oOImed u
npodeccuoHaTbHON MIOMOIIbIO TEOPETUIECKON (PU3HMKH [T perIeHus
JIeATEIbHOCTH HA OCHOBE | Mar€MaTHYECKOIo anmnapara | 3a/1a4 npodeccuoHaIbHOM
UCII0JIb30BAHMS BEKTOPHOM anreOpsl, | JeSITENTbHOCTH.
TEOPETUYECKUX U AHAIMTUYCCKOU TEOMETPUHU | YMETh: NPUMEHATh  (PU3UUECKHe
MPAKTHYECKUX OCHOB u MaTEMaTHYECKOTO | 3aKOHBI M METOJIbI MCCIICAOBAHUS JIJIS
€CTECTBEHHBIX U aHaiamn3a pemieHus 3afay MnpodeccuoHaTbHON

JACATCIBHOCTU.

BJ'I&,I[GTB . HaBBIKAMH MPAKTHYECCKOI'O

ammapara (OITK-1) MPUMEHEHUSI  3aKOHOB busukw,
BBITIOJTHEHUS buznIecKux
JKCIIEPUMEHTOB u 00paboTku

pE3yJIbTaTOB U3MEPEHHUH (PU3NUCCKUX
BEJIMYUH Ui 00pabOTKU ,aHamn3a u
npeacTaBieHuss  MHGopMamuu B
PO eCCHOHATIBHOMN NIESITEIBHOCTH C




dopmupyeMble U
KOHTPOJIpYyeMble
KOMIIETEHI[HHU
(Ko 1 HAMMEHOBaHUE)

HNuaukaTopsl
AOCTHIKEHUS
KOMIIeTeHIHU I
(KoJ1 1 HAMMEHOBAHUE)

I[Inanupyemble pe3yJbTaThl
00yueHus

HUCIIOJIb30BAHUECM I/IH(l)OpMaI_II/IOHHI:IX
N KOMIIBIOTCPHBIX TEXHOJIOTHIA.

OIIK-1.7 Pemenne
YpaBHEHUM, ONMHUCHIBAIOIINX
OCHOBHBIE ¢buznyeckue
MIPOIIECCHI, C MPUMEHEHUEM
METOJ0B JIMHENHOH
anreOpsI u

MaTeMaTH4YCCKOI'o aHajin3a

3HaTh: OCHOBHBIE TEOPETUYECKHE U
MPAKTUYECKUE OCHOBBI (DU3MYECKHX
MPOIIECCOB U ypaBHEHHUsS OOIel u
TEOPETUUECKON buzukn ,
OTMCHIBAIOIINE UX

YMeTh:  npuUMeHATh — (usnueckue
3aKOHBI M PACYETHO-TECOPETHUYECKUE
METOAbl  JIMHEHHOW  anredOpel U
MaTeMaTUYeCKOoro  aHajausa  JUIsd
peleHus YpaBHEHUI ,
OIMCHIBAIOLINX OCHOBHBIE
(hU3UYCCKHE TTPOIIECCHI

Brnaners: HaBbIKAMM MPAKTHYECKOTO
IIPUMEHEHHUSI MaTEMAaTUYECKOTO
anmapara JIMHEMHOW anreOpbl U
MaTeMaTH4eCKOro aHajau3a Ui
peleHns ypaBHEHHH, ONMCHIBAIOIIUX
OCHOBHBIE  3aKOHBI  (U3UKU U
(bu3HyUecKre IpoIecchl




4. CTpyKTypa M coep:KaHue TUCHHUILIMHBI

DopMbI TEKYLETO

Bun HaumenoBaHue TeM 3aHATHI KONTPO.I
Moayas (pa3gen) | y4eOHoi . Kypc | O6bem, u. | Bamabl | UHTepakTuB, 4.| (HaMMeHOBaHHUE
(yuedHoli padoThI)
padoThI OLIEHOYHOI 0
cpeacTBa)
Mexanuka Jlex 1 5 I1T
IIp KunemaTtnka MarepuaabHON TOUKH. 1
CPC 10
Jlex 1 10 I1T
]11_;6 JluHamuKa yacTu. 025
CPC 10
Jlek 1 10 [T
J1ab 3aK0oHBI COXpaHEHUs. DHEpPrus. 3aKoH 3
Ip COXPAHEHUS YHEPTUU. 0,5
CPC 10
Jlek 1 5 I1T
Ip MexaHuka TBepJ0ro Tena 1
CpPC 1 10
MomnekynspHas Jlek . 0,5 5 I1T
OcHOBBI MOJIEKYJIApHOU (pU3UKU U
(pusua. lp TEPMOJUHAMUKH L
TepMonnHaMuKka CPC pMOZL ] 10
Jlex 0,5 2 [T
IIp OCHOBBI TEPMOJAMHAMUKH. 1
CpPC 14
Jlek 1 8 I1T
JlI_Ief TemmoemMkocTh. AauabaTHBIN TIpoIiecC. f
CPC 14
Jlex 0,5 5 I1T
[Ip TernnoBble ABUTATEINH. 1
CPC 14




®opMbl TEKYLIETO

Bu HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
Mogayanb (pa3aen) | y4yeOHOH . Kypc | O6bem, u. | baaasl | UHTepakTuB, 4.| (HaMMeHOBaHHE
(yueOHo¥ paGoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Jlek 0,5 2 IIT
IIp Craructuueckue pacrpeaenieHus 0,5
CPC 14
DIIeMEHTHI Jlek . 1 5 I1T
o DneMeHTHI CelHaIbHON Teopuun
CHeIuaaIbHON TEOpUHr IIp O THOCHTENLHOCTH 1 0,5
OTHOCUTEIbHOCTH CPC ] 10
dusuka 1 KonTpomb 1 4 40 T
Jlex 0,25 7 [T
a6 3akoH KyJioHa. HanpsikeHHOCTh 1
A AJIeKTpOCcTaTUYeCcKOro mosist. CHIIOBbIS
I1p 0,25
CPC_ |MHHH. 10
Jlex [ToTtok BexTopa HanpspkeHHocty DCIL 0,25 5 [T
IIp Teopema ["aycca fu1st mosisi B BaKyyme. 0,25
DIEKTPUYECKOE TT0JIe CPC 10
Jlex [Totenmuman. [Lupkymnsaius BeKTopa 0,25 3 I1T
Ip HANPSDKEHHOCTH TTOJIS. HAPSHKEHHOCTh 0,25
CPC Kak I'DaJHEHT. 5 10
Jlex 0,25 5 I1T
[TpoBOAHHKY B 3JIEKTPOCTATHIECKOM
Lip oJie 0.25
CPC 10
[TocTrostHHBIN Jlex [TocTOSTHHBIN AIEKTPUIECKHI TOK, €T0 0,25 10 [T
AIEKTPUUECKHUI TOK JIa6 xapaktepuctuku. 3akoH Oma. 3J1C u 2
Ip paboTa HCTOYHMKA TOKA. 3akoH JKoyIis- 0,25
CPC  |Jlenua. IlpaBuna Kupxroga 10
DJIEeKTPOMArHeTU3M Jlek MarnuTHoe nojie B Bakyyme. [Ipunmun 0,5 2 [T
IIp cynepno3uiuu. 3akoH buo-Casapa- 0,5
CPC  |Jlannaca. 10
Jlex 0,25




®opMbl TEKYLIETO

Bu HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
Mogayanb (pa3aen) | y4yeOHOH . Kypc | O6bem, u. | baaasl | UHTepakTuB, 4.| (HaMMeHOBaHHE
(yueOHo¥ paGoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
JIa6 1 10 [T
IIp OCHOBHBIE 3aKOHBI MArHUTHOTO TOJIS. 0,5
CPC 10
Jlek 0,25 7 [T
IIp SIBneHUE IEKTPOMAarHUTHON MHIYKITHH. 0,25
CPC 10
Jlek 0,25 2 [T
IIp DJIEKTPUYECKOE TI0JIE B BEILIECTBE. 0,25
CPC 10
Jlex 0,5 2 IIT
IIp MarauTHoO€ 1oJie B BEUIECTBE. 0,5
CPC 10
Jlex 0,5 5 IIT
IIp OcHoBbI TeOpUK Makcsenia. 0,5
CPC 10
dusmka 2 KonTtpoas 4 40 UT
Komebanus v BOJIHEL Jlex ["apMoHnueckre KoaeOaHust U uxX 2 0,5 6 I1T
BonnoBas n Ip XapaKTEPUCTHUKH. 0,25
KBaHTOBAs OTITHKA CPC 18
Jlek 0,25 6 I1T
Jla6 Nutepdepenmus certa. 1
IIp 0,25
CPC 18
Jlex 0,5 6 I1T
TIp Judpakuus cBera. 0.25
CPC 18
Jlex IHonspusanus ceera 0.25 6
Ip ' 0,5




®opMbl TEKYLIETO

Bun HauMeHoOBaHHe TeM 3aHATHII KOHTpO.IA
Mogayanb (pa3aen) | y4yeOHOH . Kypc | O6bem, u. | baaasl | UHTepakTuB, 4.| (HaMMeHOBaHHE
(yueOHo¥ paGoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
CPC 18
Jlex 0,25 12 I1T
TIp TennoBoe U3IydeHUE U KBAaHTOBAs 0.25
CPC MpUpoJia CBETa 18
Atom. Snapo Jlex 0,25 5 I1T
Tlab DJeMeHThHI KBAHTOBOM MEXaHUKHU 2
IIp ’ 0,25
CPC 18
Jlex 0,25 10 I1T
JIa0 ATtoMm Bogopoaa. MHOTO3JIEKTPOHHBIC 1
Ip aTOMBI. 0,25
CPC 9 17
Jlek 0,25 2 1T
CTpoeHue aTOMHOTO sj1pa.
Ip PangnoakTBHOCTE 0.25
CPC 8 ' 17
Jlex 0,25 6 IIT
Tlp SnepHble peakuu. DeMeHTapHbIC 025
CPC YACTHUI[BI 17
®dusnka 3 KonTtpoas 9 40 UT
Hroro: 468 300




5. O6pa3oBarejibHbIe TEXHOJIOTHU

B mnpouecce u3ydeHHs IUCHUIUIMHBI MCIOJNB3YKOTCS JHUCTAaHIMOHHBIE 0O0pa3oBaTeIbHBIC
TEXHOJOTUHU, pealu3yeMble, B  OCHOBHOM, C IpPUMEHEHHEM HH(OPMALUOHHBIX U
TEJIEKOMMYHHUKAI[MOHHBIX TeXHOJIOruH (ceTh «HTEepHETY).

@opMbl TPOBEAEHUS 3aHATHI: BUACOJNEKIUH, BeOWHAphl. (QOpyMBl, Ha KOTOPBIX
IIPEAYCMOTPEHO TaK K€ U IOJIyYEHUE CTYJ€HTaMH KOHCYJIbTallMOHHON IIOMOLIH.

6. MeToanueckue YKazaHus M0 OCBOCHUIO JTUCHHIIJIUHBI

OCHOBHBIM  HAaNpaBJI€EHUEM YYEOHOW JEATEIBHOCTH CTYIAEHTa SBISAETCA
caMoCTOATelIbHasE paboTa Mo TeMaM MojyJyied aucuurinael. Ocoboe BHHUMaHHE
HEOOXOAMMO YAEIUTh CaMOCTOATEILHOMY HW3YYEHUIO TEOPUM U MPUOOPETEHUIO
HABBIKOB pEIICHUS 3ajad, HCIONb3Yys MPEIIOXKEHHBIH CIHCOK 00sS3aTenbHON U
JOTOJTHUTENBHON JIUTEPATYPBI, @ TAKKE pecypchl ceTH «THTEepHET».

B kadectBe TEKyHIEro KOHTPOJISI  MPEAYCMOTPEHBI  MPOMEKYTOUHBIE
TECTUPOBAHUS U BBITIOJIHEHNE KOHTPOJIBHBIX 3aJaHUN, IPOBEPSEMBIX IIPENIOLABATEIEM
BPYYHYIO.



7. OneHOYHbBIE CPEACTBA

7.1. IlacniopT OLIEHOYHBIX CPEACTB

Kon
Ne KonTposmpyemble pa3ieibl KOHTPOJIMPYeMOi HaumeHoBanue
n/n (TeMbI) TUCHMILJIMHBI KOMIleTeHIIUM (M1 OIIEHOYHOI0 CPeICTBA
ee YacTH)
1 Mexanuka. MonexynspHas Qusnka
OIIK-1 IIT 1-11, 3 1-6, UT

U TEPMOJUHAMUKA
2

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

KoneGanus u BonHbl. BonHoBas u OIIK-1 IIT 1-9. 3 1-6. UT

KBaHTOBas onTuka. ATom. Anpo

7.2. TunoBble 3aJaHus WM UHBbIC MaTepHaJbI, HGOﬁXOI{I/IMLIe AJIA TEKYIIEro KOHTPOoJisg

7.2.1. KoMIL1eKT KOHTPOJILHBIX 3a/]aHMii, IPOBEPsieMbIX BPYUYHYIO

TEMA: KHHEMATHKA MATEPUAJIbHON TOYKH

3agaua 1. 3amaH 3aK0H ABUKEHUS f(t) MaTepUaIbHON TOUKH B KOOPAMHATHOIM miockoctd XY

B MHTepBasie BpeMenn ot t, 1o t, . Haiitu ypasuenue tpaekropun Y = Y(X) u nocrpouts rpadux.

Haiitu Monyib BEKTOpa nepeMeIleHs TOUKU B 3aJaHHOM UHTepBasie BpeMeHu. Haiitu moxyin
HAYaJILHON V, U KOHEYHOU V, CKOPOCTEH TOUYKH.

Ne = No -
pap. 3axon aswkenus T (1), t, t, sap. 3axon gewkenns T (1), t, t,
F(t)= At +Bt*]  t, =0.1c rit)y=Atf +Btj  t =0.1c
1 11
A=52 B=22  t,—05¢c A=5% B=2Z% t,-05c
C C C C
F(t)=Ati +Bt’]  t =0.1c F(t)=At% +Btj t=0.1c
2 12
A=52 B=2%  ,-03c A=10Z2 B=2% t,-03c
C C C C
F(t)= At +Bt’]  t=0.1c r(t)=Ati +Bt’]  t,=0.1c
3 13
A=22 B=3% t,-=02c A=15% B=2Z%  t,-03c
C C C C
F(t)=Ati +Bt’]  t,=0.2c F(t)=Ati +Bt°]  t =0.1c
4 14
A=22 B=22  t,=05c A=05% B=20% t,=0.2c
C C C C




Ne = No —
pap. 3axon aswkenns T (1), t, t, sap. 3axon aswkenns T (1), t, t,
r(t)= At +Bt']  t=0.3c F(t)=Ai +Btj t=0.1c
5 15
A=1% B=1%  t,=05c A=5m B=22  1,=09¢
c c c

3agaua 2. YacTuia ABUKETCS PABHOYCKOPEHHO B KOOpAMHATHOMN miuockoctd XY ¢ HauanbHOM
ckopocteio Vi, = Al + BJ u yckopennem 8 =Ci + Dj . Haiitu Moxyiu BekTopoB ckopoctd V,
TAHICHUMAIBHOTO @ ¥ HOPMIBHOTO @, YCKOPEHHMH, a TakKe pajiyc KpUBU3HBI TpaekTopu R

B MOMEHT BpeMeHH 1.

Ne A B,C,D,t Ne A B,C,D,t
Bap. Bap.
A=5X B=22 t-1¢ A=22 B=1¥ t=4c
1 C C 11 C C
c=52 D=32 c=12 p=oX
C C C C
A=12 B=1% t=2¢ A=22 B=_2M (—-1¢c
c=12 p=22X C=—12 p=22
C2 C2 C2 C2
A=22 B=3M -5 A=—12 B=2M t=2¢
3 C C 13 C C
M M M M
c=1% p=1% c=0% p=23X%
C2 C2 C2 C2
A=02 B=2Y t=2¢ A=—12 B=22 t-3¢c
4 ¢ ¢ 14 Mc ‘/’w
c=3% p-0% c=1% p=-2%
C C C C
A=s52 B-1¥ =3¢ A=62 B=0 t=3c
5 C C 15 C C
c=05% D=02% c-0Z% D=-3%
C C C C




3amaua 3. YacTuua aBUkKeTCs 1O OKpYKHOCTH paauyca R . Yron mosopora paauyc-Bexropa
YacTHIIB MeHseTcst co BpemeHeM 110 3akony @(t). Haitrtu uncio o6opotos N , koTopsie yacTuua

COBEPIIUT B HHTEPBaAjIe BpeMenu ot { o t, . Halitu Moy in BEKTOPOB TaHI€HIMAIBHOIO a_,

HOPMAaJIbHOIO @, M IIOJIHOTO & YCKOPEHHH, a TAKXKE YroJl ¢f MEXy BEKTOPAMH TAHT €HIIHAILHOTO

U IIOJIHOTO YCKOPEHMIB MOMEHT BpeMeHH 1, .

Ne Ne
o, R, o). 1,4, vap. R, o). 1.1,
p(t)=At> +Bt®> t =1c t,=3c p(t)=At® t =0c t,=2c
1 11
A=052% B-022% R=0.1x A=0032% R=0.2.
C C C
p(t)=At+Bt> t =1c t,=2c p(t)=At> +Bt t =0c t,=3cC
2 12
A=082% B=017% R=02x A=0032% B-022% R=0.1u
C C C C
p(t)= A +Bt* t=0c t,=2c p(t)=At>+Bt> t =0c t,=2c
3 13
A=03P% B_02P% R_0.1u A=022% B-01P% R—-0.1u
(& C C C
p(t)=At>+Bt t =0c t,=2c p(t)=At> t =1c t,=4c
4 14
A=072% g-2P% R_02. A=012% R=0.1u
C C C
p(t)=At* +Bt*> t =1c t,=3c p(t)=A+Bt® t =1c t,=2c
5 15
A=012% B-08P% R-0.1u A=09pad,B=012% R=0.1x
C C C

TEMA: OCHOBbI TEPMOJIMHAMMUKHA 5
TEMA: TEINIOEMKOCTb. AIMABATUYECKHNU ITPOLIECC
TEMA: TEIIUIOBbIE IBUI'ATEJIN

3agaya 1. OquH MOJIb HI€ATIBHOTO Ta3a MEPEXOAUT U3 HAYAILHOTO COCTOSIHUS | B KOHEYHOE
COCTOSIHHE 3 B pe3yibTare ABYX MporeccoB 1-2 u 2-3. 3HaueHus JaBlieHUs U 00beMa ras3a B
cocrostamsix 1 u 3 pasuel cootsercteento P,V u P, V,. Haittn paGory A, coepuiennyio rasom,

Konmu4ecTBO TernoTsl QQ , moTydYeHHoe ra3oM u pupanieHue BHyTpenHeii sneprun raza AU B

Imponecce nepexoaa n3 Ha4aJlbHOTI'0O COCTOAHHUA 1 B KOHEYHOE COCTOSTHHE 3.

uzooapmuvlii 2 -3,

P,=2-10°I1a,V,=6 1

Ne Bap. ras,npoueccel, B,V,, By, V; No Bap. ras,nponeccer, P,V,, P, V,
uzoxopnvitil—2, 2a3 - N, aouabamueiti1-2, 2az - N,
PjL:]'OSHaaI/l:B-/L Pl=10517a,V1=3Jl,

1 11

uzobapmwiil 2 -3,

P,=2-10°a,V,=6 1




Ne Bap. ras,npoueccel, R, V;, B, V; Ne Bap. ras,npoueccel, B,V,, R, V,
uzoxopnviil—-2,2a3 - N, aouabamuwii1-2, 2az - N,
, P =10°I1a,V,=3 1, 1 P =10°I1a,V, =3 1,
uzomepmudeckuti 2 — 3, uzomepmudeckui 2 —3,
P,=2-10°Ma,V, =61 P,=2-10°la,V,=6 1
usoxopmwiii1—2, 2a3 — N, uzoxopuwiti1 -2, 2az — He
; P =10°I1a,V,=3 1, i P =10 I1a,V, =3 1,
aouabamuulii 2 — 3, uzobapmwll 2 — 3,
P,=2-10°Ila,V,=6 1 P,=2-10°la,V,=6 1
usobapuviiil—2, 2a3— N, uzoxopuwiti1 -2, 2az — He
. P =10°I1a,V, =3 1, u P =10°1a,V, =3 1,
uzoxopuwill 2 —3, uzomepmuseckuii 2 —3,
P,=2-10° I1a,V, =6 x P,=2-10°I1a,V, =61
usobapuviiil—2, 2a3— N, uzoxopuwiti1 -2, 2az — He
; P =10°1a,V, =3 1, 5 P, =10°Ila,V, =31,
uzomepmuseckuil 2 —3, aouabamuwiyl 2—3,
P,=2-10°[1a,V, =6 1 P,=2-10°Ia,V, =6z

3anaua 2. MneanbHbIi ra3 cOBEpIIAET 3aMKHYTHIN IIUKII, COCTOSIIINN U3 TpeX mporeccoB 1-2, 2-3 u
3-1, maymuii o 4acoBO# cTpeke. 3HaYCHHsI 1aBJICHHUS M 00beMa ra3a B COCTOSHUSIX 1,2 1 3
pasHbI cootBercteenno P, V,, P,,V, u P,,V,. Haiitu repmuuecknii k.1 1. HuKIIa.

BJ:; ra3, npoueccsl, B, V,,P,,V,, P, V, BJ:; ras, npoueccel, B, V,, B, V,, B, V,
usobapuvuil—2, B, =10° I1a,V, =3 1, usoxopnwiii1— 2, P =10° I1a,V, =3 1,
1 | usoxopuoui 2—3,V,=61, 11 aouabammwiti 2 -3, P, =3-10° I1a,
usomepmuyeckui 3—1,2a3— N, usobapneui 3—1,2a3 — N,
usobapnwliil—2, P, =10° I1a,V, =3 1, usoxopmwiiil—2, P = 10° I1a, V=3,
2 usoxopmwii 2—3,V, =61, 12 aouabamuulii 2—3, P, =3- 10° Ia,
aouabamnwiti 3—1,2a3— N, uzomepmuyeckuii 3—1,2a3— N,
usobapnviil—2, P, = 10° Ia, V,=3n, uzobapuviiil—2, B, = 10° Ia, V,=2ux,
3 | aduabamnvui 2—-3,V, =6 1, 13 | uzoxopmuwui 2—-3,V, =6 1,
uzomepmuveckuu 3—1,2a3— N, uzomepmuveckuu 3—1,2a3— N,
usoxopnwiii 12, P, =10° I1a,V, =3 1, usobapuonil—2, B =10° Ila,V, =2 1,
4 | usomepmuueckuii 2—3,P,=2-10°Ila, | 14 | usoxopueui 2—3,V,=61,
uzobapuvii 3—1,2a3— N, aouabammuvui 3—1,2a3 - N,




BJ:; ra3, npoueccel, P,V,, P,,V,, P, V, BJ:; ra3, npoueccel, P,V,,P,,V,,B;,V,
usoxopuoiti1— 2, P, =10° I1a,V, =3 1, usobapnbiti1—2, B =10° I1a,V, = 2 1,
5 aouabamnwiii 2 -3, P, =2-10° I1a, 15 aouabamuviii 2—3,V, =6 1,
usobapmvui 3—1,2a3— N, uzomepmuueckuii 3—1,2a3 — N,

3anaua 3. UneanbHslif ra3 Maccoid M coBepilaeT NOJUTPONHBIN nponecc. MomnsipHast
TemoeMKocTh rasza B 5toM nporecce C =NR, rae R -- yuusepcansnas razosas nocrosunas.
AGcomoTHas TeMIepaTypa ra3a B pe3yibTaTe JaHHOTO Ipolecca Bo3pactaeT B K pas. Haiitu
npupalleHye SHTponuu raza AS B pesynbraTe JaHHOTO OPOLIECCA.

k=2, n=7/2

Ne Bap. ra3, m, n, k No Bap. ra3, m, n, k

. eaz—N,, m=200e¢, n eaz—CO,, m=200e¢,
k=2, n=7/2 k=2, n=7/2
eaz—N,, m=300e¢, eaz—CO,, m=300¢,

2 12
k=2 n=7/2 k=2, n=7/2

3 eaz—N,, m=200c, 13 eaz—CO,, m=200e¢,
k=3, n=7/2 k=3, n=7/2

A eaz—N,, m=200e¢, 1 eaz—CO,, m=200e¢,
k=2, n=5/2 k=2, n=5/2
caz—He, m=200¢, eaz—H,, m=200e¢,

5 15

k=2, n=7/2




TEMA: 3AKOH KVJIOHA. HAIIPSKEHHOCTD O3SJIEKTPOCTATUYECKOI'O IIOJIA.
CWJIOBBIE JIMHUMN.

TEMA: ITOTOK BEKTOPA HAIIPSKEHHOCTU OCII. TEOPEMA TI'AYCCA JUJIA T110JIA B
BAKYVYME.

f’ 3agaya 1. J[Ba ToueuHBIX 3apsiAa (1M (2HAXOIATCS B BaKyyMe Ha

i paccTosiHuu rapyr ot apyra. Halitu Moaynp Hanps>KeHHOCTH

) X AJIEKTPUUYECKOI0 OIS, CO3/1aBAEMOI0 ATUMU 3apsiaMH, B TOUKEA,

‘x_’_' __________________ ‘_\‘ HaXO/ISIIEHCsl Ha paCCTOSIHUM 0T IEePBOTo 3apsijia U Ha paccTostHuM bot

¢,  BTOpPOTO 3apsija.

Ne r,ab Ne r,ab
Bap. ql; q2| ] ] Bap. ql, q2) ’ ’
1 q]_ = ZHK/L Q2 = _SHK]ll 11 ql = _BHK/Z, q2 = 4H[(]l,
r=10cm,a=5cm, b=Tcm r=14cm,a=9cm, b=8cm
) 0, =—2uKn, g, =—1nuKn, 1 0, =—1uKn, q, = 2uKn,
r=10cm,a=8cm, b=Tcm r=9cm,a=4cm, b=7Tcm
; 0, =1uKn, g, =3uKn, 13 0, =—5uKn, q, =4nKn,
r=7cm,a=3cm, b=5cm r=14cm,a=9cm, b=T7Tcm
. 0, =5uKn, q, =—3uKx, ” 0, =2nKn, q, =5nKn,
r=7cm,a=3cm,5=7Tcm r=6cm,a=4cm, b=5cm
5 0, =—-1uKn, q, =—2uKx, 5 0, =—1uKn, q, = —1nKn,
r=9cm,a=3cm,b=7Tcm r=9cm,a=5cm, b=Tcm

3anaua 2. Toueunsrit 3apsa = —1 1K1 maccoit m = 1 1, MOBEIIEHHBIN B TTOJIE CUJIBI
TSKECTH Ha HEBECOMOM HEepacTsHKUMOM HUTH AauHOo# | = 50 cM, Bpamaercs B
TOPU30HTAIBLHOM MJIOCKOCTH T0 OKPY>KHOCTH paauyca I ToukaAnoBeca HUTH
HaxOJIUTCA Ha BEPTUKAIBLHOM OECKOHEYHO JYTMHHOM CTEp>KHE, PABHOMEPHO
3apsHKEHHOM C JIMHEWHOM TUIOTHOCTBIO 3apsna A. Haiftu yacToTyn BparieHus 3apsiaa

BOKpYT cTepikHs. YcKopeHue cBo6oHoro najgenus g = 9.81 M/C%, anekTpuueckas
oCTOsTHHAs &0 = 8.85-10712 d/m.

Ne rA Ne rA

Bap. Bap.
1 r=45cm,A =2 sKi/m 11 r=45cm,A =3 sK/m
2 r=40 cm,A =2 uKi/m 12 r=40 cm,A =3 uKin/m




Ne i No A

Bap. Bap.
3 r=30cm,A =2 uKi/m 13 r=30cm,A =3 uKio/m
4 r=20cm,A =2 5Ki/m 14 r=20cm,A =3 5K1/m

3agaya 3. DieKTpUUECKU 3aps] pacpeieieH B IPOCTPAHCTBEHHOM
CJI0€ MEX]y ABYMs MapaJIeIbHBIMU O€CKOHEUHBIMH TUIOCKOCTSMHU
CUMMETPUYHO OTHOCUTEJIBHO LIEHTPAIbHOM M1ockocTu X=0 ¢

2
o X 9
00BEMHOM TUTIOTHOCTHIO 3apsa p(x) = p, (1 - (E) ),3a3nc;uuen oT

KoopAuHATBI X Touku. Och X MeprneHIuKysipHa ciioro. Tommmaa
ciost 2d. Haiitu ¢ moMoineto TeopeMsl ['aycca 3aBUCUMOCTh
npoekunu Ex Ha ock XBekTOpa HAPSY)KEHHOCTHU AJIEKTPUYECKOTO
OJISE OT KOOPAUHATHI TOUKHU X. [TocTpouTh rpaduk 3TOH 3aBHCHMOC-
1 Ex(X)B MHTEpBasie n3MeHeHus koopauHaTel X oT — 2d 1o 2d.

BJ:](_;. po. d BJ:;. po. d
1 po=18K/™, d=10cm 11 po = 3uKn/m®, d=10cm
2 po=1 aKi/m3, d=20 cm 12 po= 3uK/m®, d=20 cm
3 po=1uKn/M®, d=30cm 13 po = 3aKn/M®, d=30 cm
4 po=18K/M®, d=40cm 14 po = 3aKn/M®, d=40 cm
5 po=18K/M®, d=50cm 15 po = 3aKn/M®, d=50 cm

TEMA: SBJIEHUE DJIEKTPOMATHUTHOM UHIYKIIAN.
TEMA: BBAUMHA S UHA YKL A.

3apaya 1. /[Be mapasienbHble TPOBOASAIIME HAMPABIISAIONINE
COCIIMHEHBl pPe3ucTopoM c comportuBieHueM R = 10 Om u ®
HaXOJATCSI B OJHOPOJHOM IIOCTOSHHOM MarHWTHOM II0JIEC

uaayknue B= 0.1 T, mepneHaAuKyJIspHOM K TIJIOCKOCTH ®
HarpasJsitomux. [1o HanpaBIsIOIMM CKOJNB3UT MPOBOAAILIAS
nepempluka. JUmMHa mMyTH S, MPONIACHHOIO IEPEMBIYKOM, MEHSAETCS CO BPEMEHEM IO 3aJaHHOMY

B ® I @®

‘_
s(t)

®




3akoHy S(t) = at3. PaccrosHue mexay Hampasmstommmu | = 10 cm. HaiiTu 3aBHCHMOCTH OT
BpeMenu cuibl Toka I(t), mporekaromero uepe3 pesucrop. [loctpouts rpaduk 3aBucumoctu I(t) B
uHTepBasie Bpemenu ot 0 1o t.

No No
a, t a, t

Bap. Bap.

1 a=2culc’ t=1c 11 a=4culc’ t=1c
2 a=2cemlclt=2c 12 a=4cemlclt=2c
3 a=2culc’t=3c 13 a=4eult=3c
4 a=2culcl t=4c 14 a=4culcl t=4c
5 a=2culc’ t=5c 15 a=4cmlc’ t=5c¢

3amauva 2. Ha conenoun mmmnoi | = 10 cMu 101131610 MOMEPEYHOTO

cedeHus S= 5 cM? HaJleT IIPOBOJIOYHBIHA BUTOK CONpOTUBJIeHHeM R = 1 It) R NI
OM.O6MmoTKa conenonaa umeeT N = 500 BUTKOB, U IO HEMY UJET TOK, CHJIa
KOTOPOT'O MEHSETCSI CO BPEMEHEM I10 3aJaHHOMY 3aKOHY S

I(t) = 10(1 — et/ T). Haiitu 3aBHCUMOCTB OT BpeMeHH cuiibl Toka l1(t)B
MPOBOJIOYHOM BHUTKE M MOCTPOUTH I'PaHK STOH 3aBUCIMOCTH B HHTEPBAJIC
Bpemenu ot 0o t.

Ne lo, 7, t Ne lo, 7, t

Bap. Bap.

1 lo=1A,7=1¢,t=05¢ 11 lo=2A,7=1¢,t=05¢c
2 lo=1A,7=1c¢,t=1c¢c 12 lo=2A,7=1¢c,t=1c¢

3 lo=1A,7=1¢c,t=2c¢ 13 lo=2A,7=1c¢c,t=2c¢




Ne lo, 7, t Ne lo, 7, t

Bap. Bap.

4 lo=1A,7=1c¢c,t=3c¢c 14 lo=2A,7=1¢,t=3c¢
5 lo=1A,7=1c,t=4c¢ 15 lo=2A,7=1¢c,t=4c

3agaua 3. DiekTpruyeckas 1enb COCTOUT U3 KaTYIIKH HHIYKTUBHOCTBIO L = 0.5
Ml H,pe3uctopa conporuBienueMm R = 100 Om u ucrounuka toka, 3/[C koTroporo
MEHSIETCSI CO BpEMEHEMITO 3a/laHHOMY 3aKkoHy E (t) = Eo(l —et/ T). Haiitu
3aBUCHMOCTh OT BpeMeHH cuiibl Toka I(t) B mernu u mocTpouTh rpaduk 3Toi
3aBUCUMOCTH B HHTepBase BpemeHu ot 0 jo t.

Ne Eo, 7, t Ne Eo, 7, t

Bap. Bap.
1 Eo=10B, 7= 10 Mkc, t = 20 MKC 11 Eo=30B, r= 10 mMkc, t = 20 MKC
2 Eo=10B, 7= 10 Mkc, t = 30 MKc 12 Eo=30B, r= 10 mMkc, t = 30 Mkc
3 Eo=10B, 7= 10 mMkc, t = 40 MKc 13 Eo=30B, =10 Mkc, t = 40 MKkc
4 Eo=10B, 7= 10 mkc, t = 50 MKc 14 Eo=30B, r= 10 mkc, t = 50 Mmkc
5 Eo=10B, 7= 10 mkc, t = 60 MKc 15 Eo=30B, r= 10 mkc, t = 60 Mkc

TEMA: KOJEBAHUA WU BOJIHbI. TAPMOHUYECKHUE KOJIEBAHUA U HX
XAPAKTEPUCTUKH



3agauya 1. Gusnueckuii MasTHUK MPECTaBISAET COO0I TOHKUI OJHOPOAHBIN
cTepokeHb JUIMHOM | = 1 Mu Maccoiim, Ha KOTOPOM JKECTKO 3aKperieHa
MarepualibHas Touka maccoir Mua paccrosiauu d(d<l/2)oT HIXKHETO KOHIIA CTEPIKHSL.
Touka moaBeca MasTHUKA HAXOAUTCS Ha paccTosiHun X(X<I/2) oT BepxHero koHIia
crepkHs. HaiiTu 3aBUCMMOCTD Nepro/ia MajbIX Konebanuidi T MasTHUKA OT
PACCTOSIHUSL XUITOCTPOUTH rpaduK 3TON 3aBUCUMOCTH T (X)B MHTEpBaTICU3MCHEHHSI
xot 0 1o 1/2.0npenenuts no rpahukyMUHUMATBHOE 3HAUCHUE MTeprUoa TKoIeOaHui
MasiTHUKa. Y CKOpeHue cBoOoHOTO majaeHus g = 9.81 M/c2.

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

Bap. Bap.

1 d=010m, M/m=1 11 d=025mM M/m=15
2 d=0.15m, M/m=1 12 d=030mM, M/m=1.5
3 d=020mM, M/m=1 13 d=035mM, M/m=1.5
4 d=025mM M/m=1 14 d=040M, M/m=15
5 d=030mM, M/m=1 15 d=045mM, M/m=15

3anaua 2. MaTepuanbHasi TOUKa COBEPILACT OJTHOBPEMEHHO rapMOHUYECKHE KOJIeOaHUs B IBYX
B3alMHO NEPIEHIUKYJIIPHBIX HAPABICHUIX: BJIOJIb OCUX -- IO 3aKOHY

x(t) = asin(n,mt), Broas ocu Y - 1o 3akony y(t) = asin (nznt + %) a=0.1m. Hocrpours

TPACKTOPUIO IBUKCHU A MaTepHaJIbHOﬁ TOYKH.

Ne Ne
Bap' nl, le, k Bap, nl; nz; k
1 n=2c4Ln,=3cLk=2 11 n=1c4n,=3cLk=

2 n=1c4Ln,=2c1Lk=3 12 n=1c4Ln,=3c1Lk=3




No No
Bap, nl, nz; k Bap. nlinz’ k
3 ny=3c4Ln,=2cYLk=3 13 n,=3c4Ln,=2c k=
4 n=2ctn,=1cLk=2 14 n=2ctn,=1cLk=4
5 n=2ctn,=1cLk=6 15 n=2ctn,=3cLk=6
3amaua 3. Cuia ToKa B 3JIEKTPUUECKOM KOHTYPE MEHSAETCS CO BpEMEHEM 4 |
no 3akony: I(t) = I, cos(2mvt), Imn=0.1 4, v =50 I'y. Haiitu o—l |
AMILIUTY/ly HalPsKEHUS U CABHT (ha3 MEKy TOKOM U HalpsKEHHEM Ha C

3agaHHOM yuactke nenu (AF uiu BD).

[Toctpouth rpaduk 3aBucuMmoctu Hampspkenus U(t)Ha sTom yuyacTke oT o
BpeMeHH t B nHTepBasie u3mMeHeHus t or 0 go 40 mc.

o
~U()

D
Ne R,L,C Ne RL,C
Bap. Bap.

1 Yuacmox AF, R =10 Owm, 11 Yuacmorx BD, R =10 Owm,
L =10 mI'a, C = 200 mx®D L =10 mI'n, C = 200 ux®

2 Yuacmox AF, R = 150m, 12 Yuacmox BD, R = 150wm,
L =15mIl'w, C= 150 ux® L =15ml'w, C= 150 ux®

3 Yuacmox AF, R = 150m, 13 Yyacmox BD, R = 150wm,
L =50 mI'a, C= 300 mx® L =50 mI'g, C= 300 ux®

4 Yuacmox AF, R = 200m, 14 Yuacmox BD, R = 200m,
L =45mI'u, C= 250k @ L =45mI'H, C= 250mkx®

5 Yuacmox AF, R = 100wm, 15 Yuacmox BD, R = 100w,
L =70mI'u, C= 200k D L =70mI'H, C= 200mx D

10.2.2. KoMILIEeKT TeCTOBBIX 3aJaHHI

1. HOCTyHaTeHLHLIM Ha3bIBACTCH IBHKCHUE, IPU KOTOPOM

1. Bce Touku Tena IBUKYTCS MO OKPY>KHOCTSAM, IEHTPHI KOTOPHIX JIEKAT HA OJHOU U

TOM K€ MPSAMOU.



2. Bce Touku Tena nepemMeniaroTcs B HapayIeNbHbIX MJIOCKOCTSX.
Bce Touku Tena IBMKYTCS 1O IIPSIMOM.
4. Jlobas mpsiMasi, )KECTKO CBSI3aHHAsI C JBMKYILIUMCS TEJIOM, OCTAETCsl MapauIeIbHON

CBOCMY IICPBOHAYAJIBHOMY MOJIOKCHUIO.

2. 3akoH BCEMHUPHOT0 TATOTCHUSA TJIACUT: MEXKIY JI00BIMH ABYMS MaTe€pHaJIbHbLIMH

TOYKAMHU JIeliCTBYyeT

1. Cua B3aMMHOTO IPUTSKEHUS, IPSMO MPONIOPLIMOHAIbHAS TPOU3BEACHUIO MAcC
ATUX TOYEK U OOPATHO MPONOPLUOHATIEHAS KBAJPATy PACCTOSHUS MEX Ty HUMH.
2. Cuna B3aMMHOTO OTTaJIKHBAHHSI, IPSIMO MTPOIOPIIMOHATIBHAS TPOU3BEICHUIO Mace
ATUX TOYEK U OOPATHO MPOMOPIMOHATIbHAS KBAAPATy PACCTOSHUS MEK]Ly HUMHU.
3. Cuna B3aMMHOTO MPUTSDKEHHSI, TIPSMO MTPONOPIIHOHATIBHAS KBaIPATy PACCTOSHHS
MEX]Ty 3TUMHU TOYKaMU U 00paTHO MPOMOPIMOHATIbHAS TPOU3BEICHHUIO UX MaccC.
4. Cwuna B3auMHOTO MPUTSKEHUS, TPSIMO IPOMOPIIMOHATIbHAS TIPOU3BEICHUIO MacC

ATUX TOYEK U OOPATHO MPOMOPIIMOHATIFHAS PACCTOSHUIO MEXITY HUMH.

3. D1eMeHTApHON MeXaHHYeCKOoil pa0oToil Ha3bIBaeTcs
1. Bekropnas ¢usuyeckas BeqU4YMHa, PaBHAs BEKTOPHOMY IIPOM3BEICHUIO CHIIBI M
MepeMeTTeHusT: dAd=\F dr |=F dr sin &
2. CrkanspHas Qpusnueckas BENUYMHA, PABHAS CKATAPHOMY IIPOM3BENCHHIO BEKTOPOB
crbl 1 epemetnenns; 44 = & -dF = Fodr-cosa
3. BekropHas (u3ndeckas BEIMUNHA, PaBHAs BEKTOPHOMY ITPOU3BENCHUIO
TIepEMENIEHNUS ¥ CHJIBL: ad=ar. 7 J= dr- & sin &
4. CkansgpHas pusndeckasi BeTMYHHA, paBHasi IPOU3BEACHUIO MOIYJISI CUJIBI U

3IIECMEHTapHOTO Ty TH: dA=F-ds

4. Ilpu aGCoOIIOTHO HEYNIPYTOM yaape
CoxpaHsieTcst UMITyJIbC U IIOJIHAs MEXaHUYECKasi SHEPTUsL.
CoxpaHsieTcst UMITyJIbC.

YacTb MEXaHMYECKON SHEPTUH NEPEXOJUT BO BHYTPEHHIOKO.

A w e

COXpaHﬂeTCﬂ IMOJIHAA MEXaHNYCCKasa SOHCPTUs.

5. Kak ¢popmyiaupyercss 0OCHOBHOM 32aKOH JUHAMHMKH BPAlIaTeJIbHOI0 ABHKEHU S ?
1. Bpamaromuii MOMEHT Tejla OTHOCUTEIBHO OCH Z PaBEH MPOU3BEACHUI0 MOMEHTA
MHEPLUN OTHOCUTEIIBHO TOU K€ OCHU Ha YIJIOBOE YCKOPEHHUE.
2. Bpamarommii MOMEHT TeJla OTHOCUTENIFHO OCH Z PaBeH MPOU3BEICHUIO KacaTeIbHON

CUJIBI Ha €€ I1JICYO.



Bpama}omnﬁ MOMEHT T€J1a OTHOCUTEIBHO OCHU Z paBeH MOMeHTy I/IHepI_II/II/I
OTHOCHUTEJIBLHO TOH KE OCH.
Bpamaromuii MOMEHT Tejla OTHOCUTEIIBHO OCH Z PaBEH IIPOU3BEICHUIO UMITYJIbCA

TCJIa Ha IIJICHO UMITYJIbCA.

6. BbiOepuTe yTBep:KIeHHEe, KOTOpPO€ CHPAaBEIJIUBO OTHOCUTEJIBHO CTATHYECKHX

MATHUTHBIX IOJICI.

1.
2.

CuJioBBIC IMHUY MarHUTHOTO MOJIS PAa3OMKHYTBI.

MarsuTHoe IoJe ﬂeﬁCTByeT Ha 3apAKCHHYIO 4aCTULY C CHHOP'I, O6paTHO
HpOHOpHHOHaﬂbHOﬁ CKOpPOCTHU YaCTHUILIBI.

HI/IpKy'J'ISILII/IH BCKTOpA HANIPSKCHHOCTU MArHUTHOI'O I1OJISA BAOJIb ITPOU3BOJIBHOT'O
KOHTYpa OnpCACIIICTCA TOKaMH, OXBATbIBACMBIMU 3THM KOHTYPOM.

MarsuTHoe IoJie ﬂeﬁCTByeT TOJIBKO Ha HCIIOJABUIKHBIC 3JICKTPUUCCKUC 3apAAbI.

7. llpaBuiio JleHna riaacur:

1.

NHayKImoHHBIN TOK B KOHTYPE UMEET BCEr/ia TAaKOE HAMpaBJIECHUE, YTO CO3/1aBaeMOe
MM MarHUTHOE T0JI€ MPENATCTBYET U3MEHEHUIO MAarHUTHOTO TTOTOKA, BHI3BABIIEMY
ATOT UHIYKIIMOHHBIN TOK.

['onoBka BUHTa, BBUHYMBAEMOI'O 110 HAIIPABJICHUIO TOKA, BPAILIACTCS B HAIIPABICHUH
JIMHUM MarHUTHOW MHIYKLUH.

Ecnu namons neBoil pyKu pacnosioKUTh TaK, YTOOBI B HEE BXOHII BEKTOP
MarHUTHON MHAYKIIMH, a YETHIPE BBITAHYTHIX Nalblla PacloNIOKUTh 110
HAMPAaBIICHUIO TOKA B IPOBOJHUKE, TO OTOTHYTHINM OOJBIION Maiel MOKaKeT
HAaIIPABJIEHUE CUJIbI, ICUCTBYIOLIEN HA TOK.

Ecnu namonp neBo# pyKH pacioiioKUTh Tak, YTOOBI B HEE BXOAUI BEKTOP
MarHUTHOM MHIYKLHH, @ YETHIPE BBITSAHYTHIX NAJbLA HAIIPABUTH BIOJIb BEKTOPA
CKOPOCTH, TO OTOTHYTHIH OOJNBIION Mayel MOKaXeT HAIPaBIECHUE CUJITBL,

JICHCTBYIOILEH Ha TOJIOKUTEIIBHBIN 3apsil.

8. Kakoe u3 ypaBHenuii MakcBesia orpasxkaer 10T GaKT, YTO HCTOYHUKOM BHXPEBOIro

MAariMTHOTO MoJisi, MIOMHUMO TOKOB INPOBOJIUMOCTH, ABJACTCH HU3MCHAIOIIECECH CO BPEMECHEM

3JIeKTpUYecKoe moje?

N
Dﬂ,dS - Z qi
§ im1



s at

9. Cunenywmasi cucreMa ypaBHeHHii MakcBe/ia cnpaBeljuBa Il TepeMEHHOI0

JICKTPOMAIrHUTHOT'O IMOJIA ...
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IIpu oTcyTCTBHUHM 3apsSKEHHBIX TEIL.
IIpu HaNM4nK 3apsKEHHBIX TENI U TOKOB IIPOBOJAUMOCTH.
IIpu OTCYTCTBUM TOKOB ITPOBOJAUMOCTH.

IIpu oTcyTCTBHHM 3apsSKEHHOCTHU TEJI U TOKOB IIPOBOAUMOCTH.

10. MarHuTHasi NIPOHMLIAEMOCTh HEKOTOPOii cpeanl p < 1. K kakoMy THIy MArHeTHKOB

NPUHALJIEKUT JaHHas cpena’?

M wn

JlnamMarHeTuK.
ITapamarueruxk.
deppOMarHeTuK.

Bakyywm.

11. BosiHa Ha3bIBaeTCH MJIOCKOM, €CJIH:

1.
2.

Yacrtuisl cpenbl KoJIeOItoTcs B HAlIPaBJIEHUH PACIIPOCTPAHEHUSI BOJHBL
YacTtuisl cpenbl KoJaeOIoTes B IIIOCKOCTSIX, EPIIEH IUKYISIPHBIX HAPaBICHUIO
pacnpocTpaHEHUs BOJIHBI.

Ee ¢poHTHI BO Bce MOMEHTBI BPEMEHH MPEACTABISAIOT CO00M MapalisieNbHble
TJIOCKOCTH.

BomHoBEIE MMOBCPXHOCTHU MPCACTABIIAIOT coboii COBOKYITHOCTb KOHICHTPHUYCCKHUX

cdep.



12. B HekoTOpO# TOYKe MPOCTPAHCTBA PA3HOCTHb XOAa Jiy4ell OT JABYX KOIe€peHTHBIX

HCTOYHMKOB paBHa A = 2,5 A, rae A- 1JuHa BoyiHbL. Kakoe U3 yrBep:ka1eHuii npaBujibHoOe:

M ow N

B Touke — makcumyMm.
B Touke — MUHUMYM.
B Touke He BBINOJIHSAOTCS YCIOBUSI HU MAaKCUMyMa, HU MUHUMYMa.

MHTEHCUBHOCTH OCBEIICHUS IMOBCPXHOCTHU BO BCCX TOUKAX OJMHAKOBA.

13. Ilpu mudpakuun @paynrodepa Ha OHOH IIEJIH Cy:KeHHe LIeJH NMPUBOIUT K TOMY,

4To:

LlenTpanbHbIil U APyTrue MAKCUMYMBbI PACIUIbIBAIOTCS, UX MHTEHCUBHOCTD
YMEHbILIAETCsl.

JudpaximonHas kKapTHHa CTAHOBUTCS sipye, JUPPAKIIHOHHBIE TOJOCH YK€, a YUCIIO
UX MEHBbIIE.

B nenTpe monydaercst pe3koe n300paxkeHre HCTOUHHKA CBETA.

LlenTpanbHbIf MAKCHMYM CTAHOBUTCS YK€, a YHCIIO TMOJI0C OOJIbIIIE.

14. EcTecTBeHHBIM Ha3bIBAETCH CBE€T, B KOTOPpOM:

~wn

CBeTOBOI1 BEKTOpP MMEET BCEBO3MOXKHBIE PABHOBEPOSATHBIE OPUEHTALUH.
Hanpasnenus konebaHMil CBETOBOTO BEKTOPA KAKUM-TO 00pa30M yHOpsI0UEHBI.
[IpucyTcTBYET IpEeUMyILECTBEHHOE HallpaBJIeHUE KOJIeOaHU CBETOBOIO BEKTOPA.

CBeToBOI1 BEKTOp KOJIEOIETCS TOIBKO B OJHOM HalpaBlICHUU.

15. 3akon Kupxroga raacur:

1.

OTHolIEHNE CIIEKTPAIBHOM TUIOTHOCTU 3HEPTE€TUYECKON CBETUMOCTH K
CIIEKTPAJIbHON MOTJIOIATENFHON CIIOCOOHOCTH HE 3aBUCHT OT IPUPO/IBI TEJIa; OHO
SBIISICTCS JJIS1 BCEX TeJ YHUBEpPCATbHOW (DYHKIIMEH 4acTOTHI M TEMIIEPaTypHhI.
OTHoLIEHNE CIIEKTPAIbHOM TUIOTHOCTU 3HEPTE€TUYECKON CBETUMOCTH K
CIIEKTPAJIbHON MOTJIOIATEIFHON CIIOCOOHOCTH PaBHO CIIEKTPAIBHON IUIOTHOCTH
JHEPreTUYECKON CBETUMOCTH YEPHOI'O TEJIa IPU TOH K€ TEMIIEpAType U 4acTOTE.
Jln1Ha BOHBI, COOTBETCTBYIOLIAs MAKCUMAJIbHOMY 3HAYEHHUIO CIEKTPaIbHON
IJIOTHOCTH SHEPTreTUUECKON CBETUMOCTH YEPHOIO Tesa, 00paTHO MPONOPIMOHATIbHA
€ro TEpMOJIMHAMUUECKON TeMIIepaType.

DHepreTuyecKas CBETUMOCTh YEPHOTO Tela MPOIOPIHOHaIbHA YETBEPTOU

CTEIIEHU €r0 TEPMOJINHAMUYECKON TEMIIEPaTyPBHI.



7.3. OueHo4yHble CpeACTBA I NMPOMEKYTOYHOH ATTECTALMH IO HUTOraM OCBOEHHS
AUCHUILTUHBI

7.3.1. Bonnpochl K NPOMEKYTOYHOM aTTecTalul

Kype 1
Ne ni/n Bomnpocs! k 3a4ery

1 Pusnka. Metoabl pru3nuecKoro ucciae10BaHus.

2 Mexanuka. MexaHuueckoe NIBIKEHHE. MatepuanbHas Touka. AOCONIOTHO TBEpIOE
TEJO.

3 CniocoObl onucanus ABWKEeHU. Paamyc-BekTop.

4 CpenHsisi CKOPOCTh JABM)KEHHUS Tea.

S MrHoBeHHas1 CKOPOCTb TEJIa.

6 YckopeHue Tena: cpeiiee, MTHOBEHHOE.

7 Cocrapnsomue yCKOpEHHs: TaHT€HIMaIbHas ¥ HOpMallbHas &, d,,.

8 CpenHsst yrioBasi CKOPOCTb Tela.

9 MrHoBeHHas yIiioBas CKOPOCTh Tea.

10 YTrI10BOE YCKOpEHHE Tefa: cpeiHee, MTHOBEHHOE.

11 CBs3b JIMHEHHBIX M YIVIOBBIX KHHEMAaTMUYECKUX XapaKTEPUCTUK B BEKTOPHOM U
CKaJISIPHOM BHJIE.

12 Junamuka. /lnunamMuueckre XapaKTepUCTHKHU: Macca, CUJIa, UMIYJIbC.

13 3akonsl HproToHa.

14 Cua Tsbxectu. Cuja peakiiuu omopbl WK MOBECA.

15 Cuna tpenus nokos. Cusa TpeHHs CKOIbKECHHUSL.

16 Cuna ynpyroctu. 3akoH I'yka.

17 Bec. Bec Ha HenoABM>KHOM omope, Ha IBHXKYIIekcs onope. HeBecoMOCTb.

18 Mexanuueckasi cucteMa. BHyTpeHHUE M BHEIIHUE CUJIbI. 3aMKHYTasi MEXaHU4ecKas
cucTeMa. 3aKOH COXPAHEHHUS UMITYJIbCA.

19 LenTp macc cuctemsl. Paguyc-BeKTop IEHTpa Macc, CKOPOCTh IBHYKEHUS IIEHTPa Macc.
3aKOH JIBM)XCHHS IIEHTPa Macc.

20 Mexanunyeckas padoTa MOCTOSTHHOM CHJIBI.

21 PaboTta nepeMeHHO# CHIIBI U €€ BBIPAKEHHUE Yepe3 KPUBOIHMHEHHBIN HHTErpall.

22 MoIHOCTh cpe/iHssl, MTHOBEHHaSI.

23 KoncepBarusHbie cuiibl. HeKoHCEpBATUBHBIE CHIIBI.

24 Kunernueckast sneprust tena. CBsi3b KWHETHYECKOM SHEPTUU ¢ pabOTOM.

25 [TorenunanbHas sHeprusi. CBs3b NOTEHUUATBHON SHEPTUU ¢ pabOTOM KOHCEPBATUBHBIX
CHIL

26 [TonHast MexaHu4deckasi YHEprusi. 3aKOH COXpaHEHUsI MOJTHOW MEXaHUYECKOM YHEPTHUH.

27 [ToctynarensHoe nBMxkeHHe. BpamarensHoe aBuxkenue. [1nockoe nBHkeHueE.

28 Kunernueckas 3Heprusi BpalaTeabHOro IBUKEHUS Tena.

29 MoOMEHT WHEePIUH Tena.

30 MoOMEHT MHEpLUMU Tela OTHOCUTEIBHO OCH, HE MPOXOISIIEH uepe3 LEHTP Macc.
Teopema ILllteitHepa.

31 MOMEHT CuJIbl OTHOCUTEIBHO TOYKH. MOMEHT CHJIbl OTHOCUTEIFHO OCH BPALICHHUSI.

32 PaccMoTpeTh Kakas cuiia IPUBOJAUT TEJIO K BPALICHMUIO.

33 MoMeHT uMIyJbca OTHOCHTEIBHO TOYKM. MOMEHT HMIIyjJbCa OTHOCHTEIBHO OCHU
BpaIlleHUsI.

34 3aK0oH COXpaHEHHUsI MOMEHTa UMITYJIbCa

35 OcCHOBHOE ypaBHEHHUE JMHAMHUKH BpalIaTEIbHOTO ABMKEHUS (2 hOpMBI).

36 [Tpunuun otHocutenbHoctu ["anunes. [locrynarsl CTO.




37 [TpeoOpazoBanus Jlopenna. Caenctus u3 npeodpazoBannii JIopeHma.

38 OCHOBHOW 3aKOH PENSTUBUCTCKOM JMHAMUKH MATEPUAIBHON TOUYKH. 3aKOH
B3aMMOCBSI3M MAaCChl U DHEPTHH.

39 [IpenMer n3ydenus MoneKyJsipHOM (Gu3nku. OCHOBHBIE MOJIOKEHUS MOJIEKYJISPHOM
¢usuku. OCHOBHBIE TEPMOAMHAMUYECKUE TTAPAMETPHIL.

40 YpaBHeHue cocTostHus uaeanbHoro raza (Menneneesa-Kmaneiipona).

41 YpaBHeHHe nepexo/ia ra3a U3 OJJHOTO COCTOSIHUS B APYTOE.

42 OcCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPHUHU.

43 M3omporieccrl M 3aK0HBI, OMMCHIBAIOIITUE UX.

44 3akoH MakcBesuia Juis pacrpeaeleHusi MOJIEKYJI IO CKOPOCTSIM.

45 CkopocTH, XapaKTEepU3YIOIIHE COCTOSHUME Ta3a: Haubojiee BEPOATHAS, CPEIHSS
apudmernyeckas, cCpefHssi KBapaTuyHasl.

46 Bapomerpuueckas hopmyia.

47 Pacnipenenenne bonpimana.

48 BryTpennsist sneprus. BHyTpeHHss 9HEPTHS OJTHOTO MOJISL, IPOU3BOIHHON MacChl rasa.
Cnioco06bl U3MEHEHHS] BHYTPEHHEN YHEPTHUH.

49 Uucno creneHeit cBoOOIbI MOJIEKYIIbl. 3aKOH PABHOMEPHOT'O Pacpe/IeIICHUsI YSHEPTUN
1o cTeneHsM cBo00 bl CpeHsisi SHEPTUsI OHON MOJICKYJIBI.

50 Pabota raza. PaboTta npu n30XopHOM, H300apHOM, H30TEPMHUECKOM IMPOIECCax.

51 [TepBoe Ha4aI0 TEPMOAMHAMUKH.

52 [IpuMeHeHne epBOro Havyajga TEPMOJIMHAMHUKH K H30IPOIIeCcCaM.

53 Anuabatndeckuid mporecc. YpaBHeHue Ilyaccona. WM3o0pasuth rpaduyecku
aarabaTHyecKuii mpolecc B koopauHatax pV.

o4 TennoeMKoCTh. Y aenbHas TeIIOEMKOCTh. MoJsipHasi TENJI0EMKOCTb.

55 MousipHasi TEIUIOEMKOCTh IPHU MOCTOSIHHOM O0beMe, MOJIApHAs TEIUIOEMKOCTh IpU
IIOCTOSIHHOM JIaBJICHUU. Y paBHeHUEe Maiiepa.

56 [IpuHuMn neicTBUS TEMJIOBBIX JABUTaTeiel W XOonoAuIbHbIX MamuH. Koadduuuent
MOJIC3HOT'O ICWCTBHUS TEIUIOBBIX MAIIIMH.

57 uxn Kapro. KoadduimeHT noyie3Horo AeCTBUS WACAIBHOM TEIJIOBON MaIlIMHBI.

58 Ontponus. TepmoanHaMuueckasi BepoaTHOCTh. @opmyiia bosbiMaHa.

59 OO6parumelii mpouecc, HeoOpaTuMblii mporecc. HepaBenctBo Kiaysuyca. Bropoe
HAYaJI0 TEPMOAMHAMHUKH.

60 TpeTbe HaUaI0 TEPMOJIUHAMHUKH.

Kype 2
Ne i/ Bomnpocel k 3a4ety

1 DJIEKTPUYECKUM 3apsl, Ero CBOMCTBA.

2 3aKoH COXpaHEHUs HJIEKTPUIECKOTO 3apsiaa.

3 3akon KynoHna.

4 DnekTpocTaTnyueckoe mosie. HanpspkeHHOCTh 3JIEKTPOCTATHUECKOTO MOJIs.

5 [IpuHIKI Cynepno3UIMH 3JIEKTPOCTATUYECKUX MOJIEH.

6 Jlunons. DnekTpocTaTudeckoe MoJie TUMOJIS.

7 Teopema ["aycca i1 3JIEKTPOCTAaTUYECKOTO NOJISI B BAKYYME.

8 PaccunTats ¢ momorsio TeopeMsl ['aycca mose paBHOMEPHO 3apsKEHHOM OECKOHEUHOM
TJIOCKOCTH

9 PaccunTats ¢ momoieo TeopeMsl ['aycca mojie paBHOMEPHO 3apsKEHHOMN Chepshl.

10 Paccunrtats ¢ moMomipto TeopeMsl ['aycca nojie 00beMHO 3apsHKEHHOTO I1apa.

11 Paccuutate ¢ mnomompro Teopembl [aycca 1mosie paBHOMEPHO  3apsiKEHHOTO
OECKOHEYHOI 0 MWJIMHIpA (HUTH).
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Brranciaenue PA3HOCTH IMMOTCHIIMAJIOB IO HAIMPSX>KECHHOCTH IOJIA.

13 PaboTa 1o mepeMenIeHuIo MIEKTPUIECKOT0 3apsia B IEKTPOCTATHUECKOM TOJIE.

14 [{upKyJsinys BEKTOpa HANPSXKEHHOCTH JIEKTPOCTATHYECKOTO MOJIS.

15 [ToTeH1nan 3MeKTPOCTATHUECKOT0 MOJIs.

16 HanpspkeHHOCTh Kak TPaJIMeHT MOTCHIIHANA.

17 [TpOBOTHUKH B JIEKTPOCTATUYECKOM TTOJIE.

18 DIEKTPOEMKOCTh YEAMHEHHOTO IPOBOAHUKA. DIEKTPOEMKOCTh IIapa.

19 KonaencaTopsl. DIeKTpOEMKOCTh KOHJICHCATOPA.

20 EMKoOCTh m10CcKOT0, ChepruecKoro, IMIIMHIPUIECKOT0 KOHIEHCATOPOB.

21 CoenvHeHrE KOHJCHCATOPOB: MapajlielbHOE, MociienoBareiabHoe. OO0Ias eMKOCTh
Oataper KOHJEHCATOPOB.

22 DHeprus 3apsHKEHHOTO MPOBOJAHKMKA, KOHJEHCATOPA.

23 DHeprus IEKTPOCTATUYECKOTO OIS,

24 Tunsl ausnextpuxos. [longpuzanus qUIEKTPUKOB.

25 [TonsipuzoBaHHOCTh. HanpsykeHHOCTH MOJISI B AUDJIEKTPHUKE.

26 DnekTpuyeckoe cmemenne. Teopema ['aycca st 3J€KTPOCTATUYECKOTO MOJISI B
JIMDJICKTPHKE.

27 CerneroanekTpukn. OTIHYUTENbHBIE 0OCOOEHHOCTH TOTO THUIA JINIJICKTPUKA.

28 ITocTossHHBIN 3JIeKTpUYECKHil TOK. Ero XapakTepuCTUKY U YCIOBHUSI CYIIIECTBOBAHMSL.

29 Pa3HocTh NOTEHLIMANIOB, IEKTpOoABMKYIIAs cuiia D/1C, HanpsbKeHue.

30 3akoH OMa Jij1s1 OZJHOPOIHOTO, HEOJJHOPOJAHOTO YYACTKOB M 3aMKHYTOH IIETTH.

31 BriBoj 3akona Oma B auddepenuuanbHoi hopme.

32 PaboTa 2JIeKTpuiIecKoro Toka. MOIIHOCTh 2JIEKTPUIECKOTO TOKA.

33 3akon JIxoyns-Jlenna. Beisog 3akona Jxoyinsi-JIenna B nuddeperiuanpHoi Gopme.

34 MarauTHoOE 1oJie ¥ €ro XapakTepucTUKH. [[pUHIINI Cyneprno3uIIMd MAarHUTHBIX MOJIEH.

35 3akon brno-Casapa-Jlannaca mist pacuera MarHUTHBIX TTOJICH.

36 Pacyer MarHUTHOTO MOJIsE IPSIMOTO MTPOBOHHUKA C TOKOM.

37 Pacyer MarHMTHOTO TOJIsl B IIEHTPE KPYTOBOTO MTPOBOJAHHUKA C TOKOM.

38 3aKOH MOJIHOTO TOKA WJIM TEOpeMa O HUPKYJISLUU BEKTOpa MAarHUTHOM MHTYKIUH.

39 Cuna Amnepa. BzaumonelicTBue napauieabHbIX TOKOB.

40 Cuna Jlopenua. /IBuykeHue 3aps>KeHHBIX YaCTHI] B MATHUTHOM IIOJIE.

41 [ToTok BeKTOpa MAarHUTHOW MHAYKIIMH.

42 Teopema ["aycca 111 MarHUTHBIX TOJIEH.

43 MarHuTHBIE TOJIsI COJICHOU 1A M TOPOHIA.

44 PaboTa o nepemenieHuio MPOBOJHIKA M KOHTYpa C TOKOM B MATHUTHOM IIOJIE.

45 SIBneHune anexkTpoMarHuTHOM MHAYKIMU. Knaccuueckue onbsiTel @apagest.

46 3akon Papajes ajs sIBICHUS dJIeKTpoMarHuTHOM uHaykimu. [Ipasuno JleHna.

47 SBienne caMonHayKIMu. MHIYKTUBHOCTb.

48 SIBneHre B3aMMHON MHAYKITUH.

49 Toku pu pa3MbIKaHUU LIETIH.

50 Toku 1pu 3aMBbIKAHUH TICTTH.

51 Tpaucdhopmatopsl. [Tpunmmn ero paboThl.

52 DHeprusi MarHUTHOT'O TOJIA.

53 Tunsl MarHeTUKOB.

54 HamaruuueHHOCTb.

55 HanpskeHHOCTh MArHUTHOTO TTOJIS.

56 MarguTHoe noJjie B BEIIECTBE.

o7 DeppOMarHeTUKU U UX CBOMCTBA.

58 BuxpeBoe 31eKTpruiecKoe moie.

59 Tok cMmenieHusl.




60

| CucreMa ypaBHeHUM MakcBeiia Jyisi 3JIeKTPOMAarHUTHOTO TOJISI.

Kype 2
Ne ni/m Bonpocskl K 3K3aMeHy

1 Konebanusi. CBoO60AHbBIE, BBIHYKIEHHBIE KoseOaHusl. ['apMoHUYecKHe, 3aTyXalolue.

2 I'apmonnueckue KkoneOaHMsl, WX XapaKTEePUCTUKH. YpaBHEHHE TapMOHUYECKUX
xonebanuii. ['padux S(t).

3 Kunematuka rapmonuueckux konebanuii. CKOpPOCTb, YCKOpPEHHE KOJIEOTIoIecs
BEJIMYHHEIL.

4 JluHamyika TapMOHMYECKHMX KoJieOaHW: BO3Bpallalolas Ccujla, KHHEeTHYecKas,
NOTEHIIMATbHAS U MOJIHASL YHEPTUH.

) MexaHuueckue rapMOHUYecKue Kojiebanus. Maremarnyeckuil MasiTHUK. Y paBHEHUE
KoJ1e0aHMi, COOCTBEHHAsI YAaCTOTA, IEPHO/I.

6 Mexanuueckue rapMoHudeckue konebanus. [IpyXWHHBI MasSTHUK. YpaBHEHUE
K0JICOaHMH, COOCTBEHHAs YaCTOTa, IEPHO/I.

7 DneKTpOMarHuTHEIE TapMOHUUecKue koniebanus. KonebarenbHblll KOHTYp: YpaBHEHUE,
COOCTBEHHAs YaCTOTa, IEPUO/I.

8 3aryxaromue konebanus. ['paduk. YpaBHEHHE 3aTyXalOMUX KOJIeOaHUM.

9 XapakTepuCTHUKU 3aTyXarommx kojeOanuii: ammuutyna A(t), Bpems penakcauuu T,
JorapupMHUECKII TeKpEMEHT 3aTtyXaHus A, 1o0poTHOCTH Q.

10 Boinyxxnennsie konebanus. ['paduk. YpaBHeHNE BBIHYKISHHBIX KOJICOAHUH.

11 XapakTepUCTUKH BBIHYKICHHBIX KOJICOAHMIA.

12 Pe3onanc.

13 Bonna. Ilnockas u cdepuueckas BosiHa. IlpomonpHas M momepeyHas BOJHA.
Monoxpomatuueckasi BosHa. KorepenTtHwsie BomHbI. Cymneprio3uiius BoiaH. DpoHT
BOJIHBI. BosTHOBasi MOBEPXHOCTD.

14 Wntepdepennus ceera. UnTepdepeHIonHas KapTHHA.

15 Crioco0bl OJTYYeHHST KOT€PEHTHBIX HCTOYHUKOB.

16 BpIBO/I yCIIOBUSI MAKCUMYMa 1 MUHUMYMa HHTEHCUBHOCTH MTPU HHTEPEPEHIINH.

17 Pacuer mHTEphEPEHIIMOHHOW KAPTUHBI OT JBYX KOTEPEHTHBIX UCTOYHHKOB. [llupuHa
uHTEephEPEHITMOHHON MOJIOCHI.

18 WNuTepdepenims B TOHKHUX TUIeHKax. Pa3HocTh X0a Tydei.

19 Judpakuus ceera. JudpakimonHas KapTUHa.

20 ITpunuun I'oirenca. [punmnun ['rolirenca-Openens.

21 Metop 30H @penenst. [IpsiMorHeHOE pacipoCTpaHEHUE CBETA.

22 Judpakums OpeHenst Ha KPYTIOM OTBEPCTHHU U JTUCKE.

23 Hudpakus Ppaynrodepa Ha OIHON MIenU. YCIOBHE MakCUMyMa M MHHHMyMa
UHTCHCUBHOCTH.

24 HNudpakuus @paynrodepa Ha audpakinoHHo pemetke. [udpaknronnas pemerka.
[Mepuon nmudpakiMOHHONW pemIeTKH. YCIOBHE TJIaBHOTO MaKCHUMyMa, TJIABHOTO
MUHUMYMA.

25 Jludpakuus Ha npocTpaHcTBeHHOH pemetke. Dopmyns Bynsda-bparros.

26 EcTecTBeHHBIN U NOJIIPU30BAHHBIN CBET.

27 [Tomstpuzanus cBera. CTeneHb NOJIAPU3AIIIH.

28 3akoH Maimoca.

29 [onsspu3zanus cBeTa Npu OTpakeHUH, npeaomieHnu. 3akoH bprocrepa.

30 JIBoitHOE JTyUenpenomieHue.

31 [lonsipyu3almoOHHbBIE TPU3MbI U IOJISIPOHIBL

32 TemoBoe n3nyueHue. XapakTepUCTUKH TEIJIOBOTO U3JIyUEHHUS.
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XapaKkTepUCTUKH TOTJIOMIATEIbHON CIIOCOOHOCTH Tena. AOCONIOTHO YEepHOE TeJo,
cepoe TeJo.

34 3akon Kupxroda.

35 3akon Credana-bonbpiimana.

36 3akoH cmemeHus Buna.

37 [Ipo6aema TerioBoro u3nydenus. Popmyna Panes-Jxunca.

38 l'unoresa [Inanka, dopmyna [1nanka.

39 dotorpdexr. VYcranoBka i uccinepoBaHus porodddexra. BomprammepHas
XapaKTepPUCTHKA.

40 3akoHbI BHENIHEro ¢hotodddekra.

41 Buewmnuii pororddekr. YpaBHeHne DMHIITEHHA.

42 @DOTOH M ero XapaKTepPUCTUKH: SHEPTHUs, Macca, UMIYJIbC.

43 Oddexr Komnrona.

44 KoprycKyssipHO — BOJTHOBOW JyaJI3M JIEKTPOMArHUTHOTO M3JTY4YCHUS

45 I'unoresa ae bpoitns. Popmyna ne-bpoiis.

46 Mogenu aroma Tomcona u Pesepdopaa.

47 [Toctynatel bopa.

48 CnekTtp aroMa Bojiopoja o bopy.

49 COOTHOIIIEHNE HEOTIPEACTIEHHOCTEM.

50 BoanoBast pyHKIMS U €€ CTaTUCTUYECKUIA CMBICT

51 Ypasuenue [Ipeaunrepa.

52 AToM BoJIopoJia B KBaHTOBOW MexaHuKe. KBanToBbie uncia. CiekTp aTroMa BOJIOpOJIa.

53 CTpocHHUE aTOMHBIX sIJIEp.

54 SnepHblie cuitbl. Mojienu siapa.

55 Jledekt mMacchbl ¥ HHEpPrus CBA3HU sApa.

56 PamnoakTHBHOE U3ITyYEHUE B €T'0 BHJIBL.

57 3aKoH paJMOaKTUBHOIO pacaja.

58 Anbda-pacnan. bera-pacmaj.

59 AKTUBHOCTb PaJOAKTHBHOTO BEIIECTBA.

60 SnepHble peakuu




7.3.2. Kpurepuu u HOpMbI OLIEHKH

Kypc ®opma nposeaeHus Kpurepun u HOpMBI OLCHKH
NPOMEKYTOYHOHI
aTTecTaluu
1,2 3ayer (IO HAKONHUTEIHLHOMY SAUTEHO Crynent nHabpan 60-100 O6amioB mo wuTory
peUTHHTY) M3yYEHUs] TUCIHUILINHEI B CEMECTpPE
Crynentr nHabpan 0-59 OawioB 1o UTOTY
HE 3aYTEHO
U3yYeHUs] TUCIMILIIMHBI B CEMECTpPE
2 Dk3ameH (110 HAKOMUTETbHOMY OTIIAHO Crynent nHabpan 90-100 OamnoB mo wurory
peUTUHTY) U3y4YeHUs] TUCUUILIIMHBI B CEMECTpe
RODOLLO Crygent HaOpan 76-89 0amioB MO UTOTY
P U3y4YeHUs TUCLUILIIMHBI B CEMECTpe
Crynent Habpan 60-75 OamioB 1O HTOry
YIOBJIETBOPUTEIBHO
U3y4YeHUs] TUCLUILIIMHBI B CEMECTpe
Cryment nabpan 0-59 06amioB 1o wuTOry
HEYJIOBJICTBOPUTEIEHO

HN3YUYCHUA JUCHUITIIIMHBEI B CEMCCTPEC




8. YueOHo-MeToanueckoe U HHPOpPMALMOHHOE 00ecnedeHne JUCITUIINHBI

8.1. O6s13aTesibHAA JTUTEpPATYypa

Tun (yueOHuk,

yueOHoe KosaunyecTBo B
nocooue, HAY4YHOI
Ne
i ABTOPBI, COCTABUTEIHN 3arsiaBue (3aroJioBOK) yueOHO- I'ox n3nanus ondauorexe /
MeTOoN4YecKoe HanmeHnoBanme
nocooue, 9BC
MPAKTHUKYM, Ap.)
Kypc obmieit pusuku [DnekTpoHHBIN pecypc] : yueO.
nocobue. B 3 1. T. 1. Mexanuka. MonekynspHas
¢usuka / U. B. CaBennbes. - U3a. 12-e, crep. - CaHKT-
1 | CasenseB . B. [TerepOypr : Jlanb, 2016. - 432 c. : un. - (Kimaccuueckas | YaeOHoe mocooune 2016 OBbC Jlanp
yuebHas nutepatypa no ¢usuke). - ISBN 978-5-8114-
0630-2.
Kypc obmieit ¢pusuku [ IneKkTpoHHBIH pecypc] : yueo.
nocobue. B 3 1. T. 2. DyieKTpu4ecTBO U MarHeTU3M.
2 | CasenbeB U. B. ?ggii_%gigﬁgyg? Eél({:fze (J)] f 23'_ -419/163 I([: li-;’ _CTep' YyeOHoe nmocobue 2016 OBC «Jlaup»
(Kimaccnueckas yueOHas ureparypa 1o Gusnke). -
ISBN 978-5-8114-0631-9.
Kypc ¢usuku [DnexkrpoHHslit pecypce] : yueo.
nocobue. B 3 1. T. 3. KBanToBas ontuka. ATomHas
¢uzuka. dusnka TBepAOro Tena. dusnka aToMHOTO
3 | CaBenbeB U. B. saapa u aneMeHTapHbix yactuil / M. B. CaBenbes. - Y4ebOHoe mocodue 2016 OBC «Jlanb»

U3zn. 5-e, crep. - Cankr-IletepOypr : Jlans, 2017. -
308 c. : un. - (Knmaccuueckas yueOHas urepaTtypa 1o
¢dusuke). - ISBN 978-5-8114-0687-6.




Tun (y4eOHuk,

yueOHOe KosmnuectBo B
nocoomue, HAY4YHOI
Ne
u/n ABTOpBI, COCTABUTEIHN 3ariaBue (3aroJioBOK) yueOHO- I'ox u3nanus ondauorexe /
MeTOAuYEeCKOoe HaumenoBanue
nocoomue, IBC
NMPAKTHKYM, JIp.)
COopHUK BOMPOCOB M 3amad 1o obmel (dusmke
[DnexTponHbIl  pecypc]: yueb. mocobme / WM. B.
4 | Casenbes 1. B. CasenbeB. - U3na. 7-e, crep. - Cankr-IletrepOypr : Jlanb, | YuebHOE mocobue 2016 OBbC «Jlanb»
2016. - 288 c. : un. - (Knaccuyeckas yueOHast iuTepaTypa
o ¢usuke). - ISBN 978-5-8114-0638-8.09
8.2. lonoiHuTE/ILHAS IUTEPATYPA
Tun (y4eOHuk,
yueOHOe KoanuectBo B
nocoowue, HAY4YHOH
Ne
u/n ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBoK) yueOHO- I'oa n3panuna ouoamorexe /
MeTOHYECKOe HaumenoBaHue
nocooue, IBC
NMPAKTUKYM, JIp.)
Jlexiuu mo ¢usmke [DIEKTPOHHBIN pecypc] : yueo.
1 | bpaxe P. A. nocobue /_P' A. bpae. - Cancr-Tlerepoypr - Jlane, 2013, YyeOHoe nmocobue 2013 OBC «Jlanb»
- 320 c. : un. - (YueOuuku s By3oB. CrenuanbHas
auteparypa). - ISBN 978-5-8114-1436-9.
Kypc oOmeit ¢usuku (B Bompocax W 3ajadax)
2 | Kymun JI. C. [Sexrpomnntii pecype] : yued. nocodue /J1. €. Ky, Y4ebHoe mocodue 2013 OBC «Jlanb»

I'. I'. Bypaykosckas. - U3n. 2-e, ucnp. u pon. - CaHKT-
[TerepOypr : Jlanp, 2013. - 320 c. : wi. - (Y4eOHUKH 17151




n/n

ABTOpBI, COCTABUTEJIHN

3ariaBue (3aroJioBOK)

Tun (y4eOHuk,
yueOHoe
nocoomue,
yueOHO-

MeToHYecKoe
nocoomue,

NMPAKTHKYM, JIp.)

T'ox m3panus

Koau4yecTBO B
HAY4YHOMH
oundamorexe /
HaumenoBanue
3BC

By30B. CrienmanbHas mureparypa ). - ISBN 978-5-8114-

1372-0.




8.3. IlepevyeHb mpogeccHOHAIBLHBIX 0a3 JAHHBIX M HH(POPMAIMOHHBIX CHPABOYHBIX
cucTreM

DnekTponno — oudmuoreunas cucrema (IbC) «Jlauw» - https://e.lanbook.com/

DHiuKIIoneans QUMK 1 TeXHUKH - http://femto.com.ua/

dusnko->HIMKIONEeMUecKui cioBaps - http://www.all-fizika.com/encykloped/

Anunmarust GU3MUecKux mpoieccos - hitp://physics.nad.ru/physics.htm -

8.4. [lepeyenb nporpaMMHOro odecredeHust

Ne Haumenosanue I1O KoanuecTBO PexBu3uTHI 10r0BOpa (1aTa,
n/n JIMLEH3U I HOMeEP, CPOK el CTBHA)
1 | Windows 1398 19.05.2015r. Ne 690
Oeccpounas
2 | Offic Standart 1398 19.05.2015r. Ne 690
Oeccpounas
20,07,2016r. Ne 727
Oeccpounast

8.5. Onucanue MarepuajbHO-TeXHU4YeCKOH 0a3bl, HEOOXOAMMON VI OCylIeCTBJIEHUS
00pa30BaTeIbHOIO NMpouecca Mo JUCHUIINHE

Ne HaunmenoBanue ®akrnuecknii | Ilnomans, Koanue
n/n 000py10BaHHBIX ITepedyenb 0OCHOBHOIO | agpec y4eOHBIX m? CTBO
y4eOHbIX KaOMHeTOB, odopynoBanust Ka0MHeTOB, nocajao
Jaboparopmuii, MmacTep- Jadoparopuid, YHBIX
CKHX H pP. 00bEeKTOB MAaCTepPCKUX U MecT
AJISl IPOBE/CHUs ap.
NPaKTHYECKUX U
J1a00paTOPHBIX
3aHATHH
1. AynuTtopus DKpaH TeIEeBU3NOHHBIMH, 445020 17,1 1
BEOKOH(EepeHIIHIA. LIMPMBI, ITIPOKEKTOP Ha Camapckas o0J1.
VYueOnass  ayauropus | mratuse. Cton r. TosbsTTH, YII.
TUISt MPOBEICHUS | IPENOAABATEIbCKUH, benopycckas, 16
3aHATUN JIEKIIMOHHOTO | CTYJIbS B
THUIIA. VY4yeOHas | mpernojaBaTebCKHe.
ayIUTOpHS s | TpancapaHT-TiepeTsiKKa,
NPOBEACHUS  3aHATHH | CHCTEMHBIN OJIOK
CEMHMHApCKOr0  THIA.
VYyeOnass  ayautopus
JUTST KypCOBOTO
IIPOEKTUPOBAHHUS
(BBIMIOJIHEHUSA
KYPCOBBIX pabor).
YuebHas  ayauTOpHs
JUIs MIPOBE/ICHUS
IPYIIOBBIX u
WHIVBUAYTbHBIX



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

Ne HaumenoBanmue ®akrnuecknii |Ilnomans, | Koanue
n/n 000py10BaHHBIX ITepedyenb 0OCHOBHOIO | agpec y4eOHBIX m? CTBO
y4eOHbIX KaOMHeTOB, odopynoBanust Ka0MHeTOB, 1nocajao
Jaboparopmuii, MmacTep- Jadoparopuid, YHBIX
CKHX M JIP. 00bEKTOB MAaCTEepPCKHUX U MecT
JJIS1 IPOBeAeHU s ap.
NMPAKTHYECKHUX U
J1a00paTOpPHBIX
3aHATHI
KOHCYJIbTaIIUH
YueOHast  ayautopus
JUTST MIPOBEIACHUS
3aHATHI TEKYIIETro
KOHTPOJIA u
MPOMEKYTOUHOMN
aTTecTaluu
YJIK-807
2. ITomerienue st CroJbl 445020 84,8 16
CaMOCTOSITEIIbHOM YUYEHUUYECKHUE, CTYJIbsS Camapckas 0071
paboTHI CTYICHTOB yuenunueckue, [1K ¢ r.TonpsTTH,
I-401 BBIXOJIOM B CETh yn.bemopycckasi,
NuTtepHer 14




	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	Профессор, д-р, физ.-мат.наук, доцент Воленко А.П.
	(должность, ученое звание, степень, Фамилия И.О.)
	(должность, ученое звание, степень, Фамилия И.О.)
	Рецензирование рабочей программы дисциплины:
	(должность, ученое звание, степень, Фамилия И.О.)
	Рабочая программа дисциплины составлена на основании ФГОС ВО и учебного плана направления подготовки  08.03.01 Строительство
	Срок действия рабочей программы дисциплины до «31» августа 2025 г.
	ТЕМА: ОСНОВЫ ТЕРМОДИНАМИКИ
	ТЕМА: ТЕПЛОЕМКОСТЬ. АДИАБАТИЧЕСКИЙ ПРОЦЕСС
	ТЕМА: ТЕПЛОВЫЕ ДВИГАТЕЛИ
	ТЕМА: ЗАКОН КУЛОНА. НАПРЯЖЕННОСТЬ ЭЛЕКТРОСТАТИЧЕСКОГО ПОЛЯ. СИЛОВЫЕ ЛИНИИ.
	ТЕМА: ПОТОК ВЕКТОРА НАПРЯЖЕННОСТИ ЭСП. ТЕОРЕМА ГАУССА ДЛЯ ПОЛЯ В ВАКУУМЕ.
	ТЕМА:  ЯВЛЕНИЕ ЭЛЕКТРОМАГНИТНОЙ ИНДУКЦИИ.
	ТЕМА: ВЗАИМНАЯ ИНДУКЦИЯ.

		2023-02-03T12:51:24+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




