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COI'JTACOBAHO
3aBenyronmii kadenpoii «PanuoHanisHOE PUPOIOIIOIB30BAaHUE H PECYPCOCOCPESIKECHHEY

« _» 20 T. M.B. KpaB1nioBa
(noonucw) (1.0. amunus)

YTBEPXIEHO

Ha 3acenanum kadeaper OuTd

(mpotokon 3acenanus Ne 1 ot «31» aBrycra 2020 r.).



1. Ileab ocBOeHUA TUCHUILIUHBI

lenp OoCBOCHUSA IUCLUILIMHBI — CO3JaHME OCHOB JOCTATOYHO LIMPOKOM TEOPETUYECKON
MOJITOTOBKH B 00J1aCTH (PU3HMKH, TIO3BOJISIONIEH Oy IyIIUM WH)KEHEpaM OpUEHTHPOBATHCS B MOTOKE
HAay4yHOM M TeXHUYecKOoW HH(poOpMauuu U oOecreuuBarolleld UM BO3MOXHOCTb HCIOJIb30BAHUSA

(I)I/ISI/ILIGCKI/IX MNPHUHIOUIIOB B TEX obacTax TCXHUKH, B KOTOPBIX OHU 6y,[[yT CIICIUAJIM3UPOBATHCA .

3agaun:

1. VYcBoeHue OCHOBHBIX (DM3WYECKUX SIBJICHHN M 3aKOHOB KIACCHYECKOM M KBAHTOBOU
(hU3UKHA, METOI0B (PU3UUECKOTO MBITIICHHUS.
2. BrpaboTka npuéMOB BIAJACHHUS OCHOBHBIMH METOJAMH pEUICHHS W HaBBIKOB HX
OPUMEHEHHUS K pEIICHHI0 KOHKPETHBIX (U3MYECKHX 3aJad M3 pa3HbIX obsacteil ¢u3mKwy,
MIOMOTal0IIMX, pelaTh NHKEHEPHbIE 3a/1a4H.
3. O3HakoMJIeHHE C JaOOpaTOPHBIM O00OPYNOBAaHHEM M BHIpaOOTKAa HABBIKOB IMPOBEACHHS
AKCMIEPUMEHTAIBHBIX HCCIEIOBAHUHN Pa3IMUHBIX (U3NYECKUX SBICHUN U OLEHKU MOTPEUTHOCTH

U3MEPECHU.

2. Mecro aucuunimnnsl B crpykrype OIIOII BO

I[I/ICIII/IHJ'II/IHLI " MPAKTUKH, HA OCBOCHUHN KOTOPBIX 6a31/1pyeT051 JaHHasg AUCHUIIIIMHA: BbICIIasa
MaT€MaTHuKa, TCOPECTUICCKAad MEXaHUKaA.

JIMCHMIUIMHBL U TIPAKTUKH, JUISI KOTOPBIX OCBOEHHUE JNaHHOW MUCITUILUIMHBI HEOOXOIUMO KaK
npenmecTByromee: «XuMus U (QU3UKa BBICOKOMOJICKYJISPHBIX COCIUHEHUI», «AHATUTHYECKAS
XUMUS U QU3UKO-XUMUIECKHE METOIbI aHAHN3a», « DU3nUecKas U KOJUIOUTHAS XUMUSD).

3. [InanupyemMble pe3yJibTaTbl 00yYeHH S

®opmupyeMble U
KOHTPOJIpYyeMble
KOMIIETEeHIH U
(Ko 1 HAMMEHOBAHUE)

NHankaTopbl 10CTHXKEHUST

KOMIIeTEeHIH i
(ko1 1 HAUMEHOBaHUE)

IInanupyemMble pe3yJbTaThl
o0yueHust

- CIIOCOOEH OMpPEeeNATh
KpYT 337124 B paMKax
MOCTaBJICHHOM LIEIN U
BI:I6I/IpaTB OIITUMAJIBHBIC
CIOCOOBI UX PEIICHHUSI,
UCXOS U3 IEHCTBYIOIINX
[IPaBOBBLIX HOPM,
UMEIOIITNXCS PECYPCOB U
orpannuenuii (YK-2)

YK-2.1. B pamkax
MOCTaBJICHHBIX LEeH
onpezaenseT Kpyr 3a1ad,
UMEIOLINECS PECYPCHI U
OTpaHUYEHUs, YUUTHIBAS
JIEHCTBYIOILIKE MTPABOBbIE
HOPMBI

3HaTh: OCHOBHBIC (DU3UUECCKHE
MPUHLMIIBI, 3aKOHBI, KATETOPUH
a TAK)KE UX COJIEpKAHUE U
B3aHMOCBSI3H; METOIbI
TEOPETUUYECKUX U
SKCIIEPUMEHTAIIbHBIX
HCCIICIOBAHUI, UCXOI U3
JEHCTBYIOIIMX TTPABOBBIX HOPM,
HUMEIOIIUXCSA PECYPCOB U
OTpaHUYCHU M

YMeTh: NpUMEHSTh (pu3ndYecKue
METO/Ibl U 3aKOHBI JUISl pELICHUS
¢bu3nyeckux 3a1ay; NOIXOAbI U
METObI (PU3HNUECKOro
HCCJIEIOBAHYS B HAYYHOU U

PO ECCHOHAIBHON NCSTEIBHOCTH.

Biagers: OCHOBHBIMHM METOJAMHU
peleHusI KOHKPETHBIX (PU3HUECKUX
3a7a4y U3 pa3HbIX obnactel GU3MKH,
HaBbIKaMU padOThI C COBPEMEHHOMN
Hay4HOM arrapaTypoi, HaBbIKaMu
IIPOBEJICHUS DKCIIEPUMEHTAJIbHBIX




®opmupyeMble U
KOHTPOJINpYyeMble
KOMITETEHIIMH
(KOJ 1 HAUMEHOBAHME)

NHankaTopbl 10CTHXKEHU ST
KOMIIeTEeH LM I
(koA 1 HAaUMEHOBaHUE)

Ilnanupyemsbie pe3yabTaThl
o0yueHust

WCCIIEIOBAHUI Pa3IMYHbBIX
(hU3UYECKUX TPOIIECCOB.

- crioco0OeH UCIIONB30BaTh
MaTeMaTH4ecKue,
¢buznueckue, pusuko-
XHUMUYECKHAE, XUMHUECKUE
METO/IbI /TSI PEIICHHS
3aja4 podeccrnoHaIbHON
nestenpHocTH (OITK-2)

OIIK-2.2. Ymeer pemarts
TUIIOBBIC 33]]a9H, CBSA3aHHBIC
C OCHOBHBIMH Pa3JiellaMu
(HU3HUKH, UCTIOTH30BATH
(u3nyeckue 3aKOHbI PH
aHaJM3e U PEeIICHUN
npo0iaem
npodeccruoHaNbHON
JeSITebHOCTH

3HaTI>I MCTOAbI TeOpeTI/IquKI/IX nu
3KCHepI/IMeHTaJII)HI)IX
HCCIIeTOBaHUN.

YMeTb: UCTI0IBb30BATh OCHOBHBIE
npueMsl 00paboTKU
HKCIIEPUMEHTAIBHBIX TAHHBIX;
pemnaTe TUIOBBIE 3a/addl MO
OCHOBHBIM paznenam (usukwu,
UCTIONb3YS METO/IbI

MaATEMAaTHYCCKOI'O aHa/In3a, UCII0JIb-

30BaTh  ()U3UYECKHUE 3aKOHBI U
METO/[IbI B ITpoheccrnoHaIbHON
JeSITENIbHOCTH.

Buiagers: MeTonamu
OKCIICPUMCHTAJIIBHOT'O
UCCIIEJOBAaHHS U HaBBIKAMHU
00paboOTKH pe3yabTaToOB
(U3MUECKOTO IKCIICPHMEHTA.




4. CTpyKTYpa M cofepKaHue JMCIHIIIHHbI

®opMbI TEKYLIET0

Bun H . KOHTPOJIA
Mopnyas (pa3nes) | y4eOHOMH ANMEHOBAIME TCM SaHTIH Kype | O6bem, u. | Banabl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
padoThbI (yuebHoii paGorbi) OLICHOYHOI'0
cpeacTsa)
MexaHuka Jlex 1 5 [T
IIp Kunemarnka MaTepuagbHOM TOUKH. 1
CPC 10
Jlex 1 10 [T
Jlab 2
T JIMHaMuKa 4acTuil. 05
CPC 10
Jlex 1 10 [T
JIab 3aKOHbI COXpaHEHHs. DHeprus. 3aKoH 3
Ip COXpaHEHUs SHEPIUH. 0,5
CPC 10
Jlex 1 5 T
IIp MexaHuka TBEpAOTO Tejla 1
CPC 1 10
MonekynspHas Jlek . 0,5 5 I1T
(bmamxa. Thp OcHOBBI MOJIEKYJIApHOM (PU3UKU U 1
TepmomuHamxa CPC_|"ePMOIMHAMHUKH. 10
Jlex 0,5 2 IIT
IIp OCHOBBI TEPMOIMHAMUKH. 1
CPC 14
Jlex 1 8 I1T
JlI_[f TemnmoemkocTb. AarabaTHBIN TIpoIIECC. :i
CPC 14
Jlex 0,5 5 I1T
IIp TennoBsle ABUTATEIIHN. 1
CPC 14




®DopMbI TEKYLIETO

Bun . KOHTPOJIA
. HaumeHoBaHHe TeM 3aHATHIA
Mogayas (pa3aen) | y4yeOHOH . Kypc | O6bem, u. | baaasl | UHTepakTuB, 4.| (HaMMeHOBaHHE
(yueoHoO¥#i paGoThI)
padoThI OLICHOYHOI'0
cpeacTsa)
Jlex 0,5 2 IIT
ITp CratucTuueckue pacrpeaesieHus 0,5
CPC 14
DJIeMEHTHI Jlex . 1 5 [T
o DneMeHTHI CelHaIbHON Teopuun
CIIeIMAIbHON TEOPUU ITp 1 0,5
OTHOCUTENbHOCTH.
OTHOCHUTEIIBHOCTH CPC 10
dusuka 1 KoHnTponib 1 4 40 UT
Jlex 0,25 7 [T
a6 3akoH KyJioHa. HanpsikeHHOCTh 1
AJEKTpOCcTaTUdecKOoro mosist. CHiioBbIe
Ip JINHUU 0.25
CPC ) 10
Jlek [ToTtok BexTopa HanpspkeHHocty DCIL 0,25 5 I1T
IIp Teopema ["aycca 1t mosisi B BaKyyme. 0,25
DIEKTPUUYECKOE TT0JIe CPC 10
Jlex [Morenuman. [{upkynsnus BekTopa 0,25 3 [T
IIp HaIPSKEHHOCTH MOJIsl. HAPSKEHHOCTh 0,25
CPC KaK I'PaJIMEHT. 10
Jlex 2 0,25 5 T
[TpoBOAHHKY B 3JIEKTPOCTATHIECKOM
Ip Hoste 0,25
CPC 10
IocTostHubI#i Jlek  |TToCTOsHHBIH 2IEKTPHYECKHH TOK, ETO 0,25 10 T
AIEKTPUYECKUI TOK Jlab xapakrepucTuku. 3akoH Oma. 3/1C u 2
Ilp pabota ucTouHnKa ToKa. 3akoH JIKoysi- 0,25
CPC  |Jlenna. [IpaBuna Kupxroda 10
DNeKTpOMarHeTu3M Jlex MarunuTHOe mosie B Bakyyme. [IpuHmmmn 05 2 T
IIp cynepro3uiuu. 3akoH buo-Casapa- 0,5
CPC Jlamnaca. 10
Jlex OCHOBHBIE 3aKOHBI MATHUTHOTO ITOJIS. 0,25 10 1T




®DopMbI TEKYLIETO

Bun HaumeHoBaHue TeM 3aHATHI KOHTPOIH
Mogayas (pa3aen) | y4yeOHOH . Kypc | O6bem, u. | baaasl | UHTepakTuB, 4.| (HaMMeHOBaHHE
(yueoHoO¥#i paGoThI)
padoThI OLICHOYHOI'0
cpeacTsa)
Jlab 1
ITp 0,5
CPC 10
Jlex 0,25 7 [T
IIp SIBICHHE 3JIEKTPOMArHUTHOM MHTYKIIHH. 0,25
CPC 10
Jlex 0,25 2 [T
IIp DJIEKTpUUYECKOE TI0JIC B BEIIIECTBE. 0,25
CPC 10
Jlex 0,5 2 IIT
IIp Mar"guTHoe 10JIE€ B BEIECTBE. 0,5
CPC 10
Jlex 0,5 5 IIT
IIp OcHoBHI Teopun MakcBeia. 0,5
CPC 10
duzuka 2 Kontposb 4 40 T
KoseGanust 1 BOJIHBI. Jlek  [TapMoHHWYeCKHE KOJIEOAHMS ¥ UX 2 0,5 6 T
Bonnosas u IIp XapaKTEPHCTUKH. 0,25
KBAaHTOBAs OIITUKA CPC 18
Jlex 0,25 6 [T
Jlab  |MuTepdepeHuus cBera. 1
I1p 0,25
CPC 18
Jlex 0,5 6 I1T
Thp Hudpaxkius ceera. 0.25
CPC 18
Jlek [Monspu3zamnus ceera 0,25 6
Ip ' 0,5




®DopMbI TEKYLIETO

Bux HauMmeHoBaHue TeM 3aHATHHI KOHTPOJIH
Monyasb (pa3aea) yueOHOI o Kypc | O6bem, u. | baaasl | UHTepakTuB, 4.| (HaMMeHOBaHHE
(yueoHoO¥#i paGoThI)
padoThI OLICHOYHOI'0
cpeacTsa)
CPC 18
Jlex 0,25 12 I1T
Tlp TennoBoe U3IydeHUE U KBAaHTOBAs 025
CPC MpUpoJia CBETa 18
Atom. Sapo Jlex 0,25 5 I1T
Tlab DJIEMEHTELI KBAHTOBOM MEXAHUKU 2
Ip ) 0,25
CPC 18
Jlex 0,25 10 I1T
Jlab ATtoM Bogopoaa. MHOTO3JIEKTPOHHBIE 1
IIp aTOMBI. 0,25
CPC 9 17
Jlex 0,25 2 1T
CTpoeHue aTOMHOTO sj1pa.
Ip PagnoakTHBHOCTE 0,25
CPC g ' 17
Jlex 0,25 6 IT
Thp SnepHble peakuu. DeMeHTapHbIC 025
CPC YaCTHULIBI 17
dusuka 3 Kontposb 9 40 T
Hroro: 468 300




5. O6pa3zoBarejibHbIe TEXHOJIOTHU

B mpomecce u3yueHHMs IUCHUIUIMHBI HCHOJB3YIOTCA AMCTaHIMOHHBIE 00pa3oBaTelbHbIE
TEXHOJIOTUH,  peaju3yeMble, B  OCHOBHOM, C MpPUMEHEHHMEM HH()POPMAIMOHHBIX U
TEJIEKOMMYHUKALMOHHBIX TeXHOJOrul (ceTh «HTepHET»).

@opmMbl  TPOBEACHUS] 3aHATUNA: BUICOJNCKIUH, BeOMHApbl. (OpPyMBI, Ha KOTOPBIX
MIPEAYCMOTPEHO TaK K€ U MOJIYyYEHUE CTYJ€HTaMU KOHCYJIbTAllMOHHON MOMOIIH.

6. MeToauuecKkue YKa3aHus 10 OCBOCHUIO TUCHUITJIUHBI

OCHOBHBIM  HallpaBICHUEM Yy4e€OHOW JEATENbHOCTH CTYACHTA SBISETCS
camocTosiTelIbHass pabora mo TemMaMm Moayjiell aucuuiuinHbl. Ocoboe BHUMAaHME
HEOOXOAMMO YJAEIUTh CAMOCTOATEILHOMY HW3YYEHUIO TEOPUM U MPUOOPETEHUIO
HABBIKOB pEILEHUs 3ajady, MCIONb3Yysl MPEIIOKEHHBIH CIHCOK 00s3aTelnbHON U
JOTIOJIHUTENBHOM JINTEPATYPhl, a TAKXKE pecypchl ceTh «IHTepHeT».

B  kadectBe TEKyWIEro KOHTPOJISI  IPEAYCMOTPEHBI  MPOMEXYTOUYHBIE
TECTUPOBAHUS U BBIIIOJHEHUE KOHTPOJIBHBIX 3aJJaHNM, IPOBEPSIEMBIX IIPEIIOAABATEIIEM

BPYUYHYIO.



7. OneHo4HbIe CpeacTBa

7.1. IIaciopT OLICHOYHBIX CPEACTB

Kon
Ne Kountposmpyembie pa3ieibl KOHTPOJIUPYeMOi HaumeHoBanue
n/n (TeMbl) TUCHUATLIHHBI KOMIleTeHIIMU (MJTH OLIEHOYHOI'0 CpeACTBa
ee 4YacTH)
1 Mexanuka. MonekysipHas (pusnka
VK-2, OIIK-2 IIT 1-11,3 1-6, UT

U TEPMOJIUHAMUKA
2

DJIEKTPUYECTBO U MarHETU3M VK-2, OIIK-2 IT 1-12, 3 1-6, UT
3

KOJ’IC63.HI/I$I ¥ BoaHBL. BotHOBag n YK-Z, OIIK-2 11T 1-9.3 1-6. UT

KBaHTOBas onTuka. ATom. SAmpo

7.2. TunoBble 32JaHUS MJIN HHbIE MAaTePHAJIbl, HEO0X0AMMBbIE VISl TEKYIEro KOHTPOJIsI
7.2.1. KoMIIeKT KOHTPOJIbHBIX 3alaHUii, IPOBepPsieMbIX BPY4YHYIO

TEMA: KHHEMATHUKA MATEPUAJIbHOH TOYKH

3amaua 1. 3a7aH 3aK0H IBIDKEHUS F(t) MAaTepUAIbHON TOYKM B KOOPJIMHATHOM MIIOCKOCTH XY
B MHTEepBae BpeMeHu ot t, 1o t,. Haiftu ypaBHenue tpaekropun Y = Y(X) u moctpouts rpadux.

Haiitn Moaynie BEeKTOpa nepeMeIeHsl TOUKH B 3aJJaHHOM MHTEpBasie BpeMeHu. Haiitu moxynn
HaYaJbHOU V, M KOHEYHOM V, CKOPOCTEN TOYKH.

No = No =
nap. 3axon memxenus T(t), t, t, oap. 3axon aemxenns T(t), t, t,
F(t)= At +Bt']  t =0.1c F(t)=At*f +Btj  t =0.1c
1 11
A=52 B=22  t,=05c A=5% B=22 t,-05c
C C C C
F(t)=Ati +Bt’]  t,=0.1c F(t)=Ati +Bff  t =0.1c
2 12
A=5Z B=2%  t,-03c A=10Z B=2% t,-03c
C C C C
F(t)=Ati +Bt’]  t =0.1c F(t)=At% +Bt’j]  t,=0.1c
3 13
A=22 B=3%  t,=02c A=15% B=22  t,=03c
C C C C
F(t)= At +Bt’]  t, =0.2¢c F(t)=Ati +Bt°j]  t =0.1c
4 14
A=22 B=22  t,-05c A=05% B=20% t,=0.2c
C C C C




Ne ¥ Ne v
3 r),t, 3 re), ot
wap. akon gsimkenus T (), t, t, pap. akon gsimkenus T (1), t, t,

F(t)=Ati +Bt*j  t,=0.3c F(t)=Ai +Btj t =0.1c
5 15
A=1% B=1%  t,=05¢c A=5m B=2%  4=09c
C C C

3agaua 2. YacTuia ABMKETCS PABHOYCKOPEHHO B KOOpAMHATHOM muockoctd XY ¢ HauanbHOM
CKOPOCTBIO V, = Al + Bj u yckoperuem & = Ci + Dj . Haiitu Moty iu BeKTOPOB CKOPOCTH V,
TAHICHIUMAIBHOTO @_ ¥ HOPMAIBHOTO @ YCKOPEHMH, a TakKe paJiyc KpUBU3HBI TpaekTopun R
B MOMEHT BpeMeHH 1.

Ne A B,C,D,t Ne A B,C, D,t
Bap. Bap.
A=52 B=22 t-1¢c A=22 B=1® t=4c
1 C C 11 C C
M M M M
C=50—2 D=3? C:]_? D:OC_2
A=1% B=1¥ t=2¢ A=22 B=—2M t=1c
? o 12 ST
c=1% p=2X C=-1Y p=2X
C2 C2 C2 C2
A=22 B=3M t_5¢ A=—12 B=2 t=2¢
3 C C 13 C C
c=1% p=1% c=0% D=-32
C C C C
A=02 B=22 t=2¢ A=—12 B=22 t-3¢c
CZSC_Z DZOC—2 Czlc—z D:—zc—2
A=52 B=1¥ t=3¢c A=62 B=0Y t=3c
5 C C 15 C C
C=05% D=02% c-0Z% Dp=--3%
C C C C




3apaua 3. YacTuna JABHKETCS MO OKPY)KHOCTH paauyca R . Yron noBopora paauyc-Bekropa
YaCTULIBI MEHSETCS cO BpeMeHeM 1o 3akony ¢(t). Haitru uucio o6oporos N , kotopsie yactuia

COBEPIIMT B HHTEPBAJIC BpeMEHH OT t, 110 t,. HailTu MOty i BEKTOPOB TaHT'€HIMAIBLHOTO a_,
HOPMAaJIbHOTO @, M IOJIHOrO @ YCKOPEHHH, a TAKKE YO ¢ MEKTy BEKTOPAMH TaHTCHIIUATBHOTO
U [IOJIHOTO YCKOPEHMIHB MOMEHT BPEMEHH 1, .

Ne Ne
nap. R, (1), 1, t, pap. R, o), 1, t,
p(t)=At’ +Bt® t =1c t,=3c pt)=At" t=0c t,=2c
1 11
A=052% B_022% R-0.1u A=0032% R-02u
C C C
p(t)=At+Bt*> t =1c t,=2c p(t)=At> +Bt t =0c t,=3c
2 12
A=087% B=01P% R=0.2. A=0032% B-022% R=0.1u
C C c C
pt)=At’+Bt* t =0c t,=2c p(t)=At? +Bt® t =0c t,=2c
3 13
A=032% B-022% R-0.1u A=02P% B-017% R=0.1u
C C C C
pt)=At>+Bt t =0c t,=2c p(t)=At*> t=1c t,=4c
4 14
A=072% B_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-082% R=0.1u A=0.9pa0,B=0.17% R=0.1u
C C C

TEMA: OCHOBbI TEPMO/JNMHAMUWKHN .
TEMA: TEIUNIOEMKOCTDL. AJJMABATUYECKHNUA ITPOLECC
TEMA: TEIUIOBBIE AIBUT'ATEJIA

3agauya 1. OquH MOJIb HICANTBHOTO Ta3a MEPEXOAUT U3 HAYAIBHOTO COCTOSIHUS | B KOHEYHOE
COCTOSIHHE 3 B pe3yibTare ABYX MporieccoB 1-2 u 2-3. 3HaueHus JaBlieHUs U 00beMa ras3a B

cocrosuusax 1 u 3 pasuel cootsercteenno P,V, u P,,V,. Haiitu paGoty A, cosepuiennyio razom,

KOJINYCCTBO TCIIJIIOTBI Q , IOJIYYCHHOC I'a3oM U IIpHUpaAICHHUC BHYTpeHHeﬁ OHCPI'vH ras3a AU B
Imponecce nepexoaa n3 Ha4aJlbHOI0 COCTOAHHUA 1 B KOHEYHOE COCTOSTHHE 3.

Ne Bap. raz,npoueccsl, P,V,,P,,V, Ne Bap. raz,npoueccel, P,V,,P;,V,
uzoxopnviiil—2, 2a3 — N, aouabamueii1—-2, 2az - N,
. Pl:lOSHa,V123J1, " Pl:lOsHa,V1:3Jl,
uzobapHwlil 2 — 3, uzobapHwlil 2 — 3,
P,=2-10°la,V,=6 1 P,=2-10°la,V,=6 1




Ne Bap. ras,npoueccel, P,V,,P,,V, Ne Bap. raz,npoueccel, P,V,,P;,V,

uzoxopmviiil—2, 2as — N, aouabamueiti1—-2, 2az - N,

, P =10°I1a,V, =3 1, 1 P =10°I1a,V, =3 1,
uzomepmudeckuil 2 — 3, uzomepmuveckui 2 — 3,
P,=2-10°I1a,V, =6 x P,=2-10°I1a,V, =6 x
uzoxopmviiil—2, 2a3 — N, uzoxopuii1 -2, 2az — He

3 P =10°Ia,V, =3 1, 1 P =10 I1a,V, =3 1,
aouabamuwin 2 —3, uzobapmwlil 2 — 3,
P,=2-10°a,V,=6 1 P,=2-10°a,V,=6 1
uzobapnuiil—2, 2az - N, uzoxopuwiti1—2, 2az — He

. P =10°I1a,V, =3 1, y P =10°a,V, =3 1,
uz0xopuwill 2 —3, uzomepmudeckui 2 —3,
P, =2-10°Mla,V, =6z P,=2-10°la,V,=6 1
uzobapmuiil—2, 2az - N, uzoxopuwiti1— 2, 2az — He
P =10°I1a,V, =3 1, P =10°I1a,V, =3 1,

> uzomepmuseckuil 2 —3, 15 aouabamuwi 2 —3,
P,=2-10°1a,V,=6 1 P,=2-10°a,V,=6 1

3anaua 2. UneanbHbIi ra3 coBepiaeT 3aMKHYTHIN ITUKII, COCTOSAIINN U3 TpeX mporeccoB 1-2, 2-3 u
3-1, maymuii o 4acoBO# CTpenke. 3HaAYCHHs TaBJICHHUS M 00beMa ra3a B COCTOSHUSIX 1,2 1 3
pasnbl cootBercTBenno P,V,, P,,V, u P, V,. Haiitn TepmMu4ecKuil K.IL. 1. IUKIA.

BJ:; ras, npoueccel, P, V,, P,,V,, P, V, BJ:; ra3, mpoueccel, B,V,, P, V,, B, V,
usobapnwiil—2, P, =10° I1a,V, =3 1, usoxophviiil—2,F = 10° Ia, Vi=3u,
1 | usoxopueiii 2—3,V, =61, 11 aduabamuwiii 2—3, P, =3-10° I1a,
uzomepmuueckuti 3—1,2a3— N, uzobapnwui 3—1,2a3 — N,
uzobapuviil—2, P, =10° I1a,V, = 3 1, usoxopmwiil—2, B =10° I1a,V, =3 1,
2 usoxopuwii 2-3,V, =6 1, 12 aouabamnuiti 2—3,F, =3 -10° ITa,
aouabamuulti 3—1,2a3— N, uzomepmuvecku 3—1,2a3— N,
usobapnviil—2, P = 10° Ia, V,=3un, uzobapuviii1-2, P, = 10° Ia, V,=2un,
3 aouabamuuiii 2—3,V, =6 1, 13 | usoxopmwui 2—-3,V, =6 1,
usomepmuyeckuii 3—1,eaz - N, uzomepmuyeckuti 3—1,2a3 — N,
usoxopnwliil—2, B, =10° I1a,V, =3 1, usobapnwii 1— 2, B, =10° Ia,V, = 2 1,
4 | usomepmuuecxuii 2—3,P,=2-10°Ila, | 14 | usoxopuwui 2—3,V, =61,
uzobapnwviii 3—1,2a3 - N, aouabamuwii 3—1,2a3 - N,




usobapmvui 3—-1,2a3— N,

Ne Ne
pap. ras, npoueccel, P, V,, P,,V,, P, V, pap. ra3, npoueccel, B,V,,P,,V,,P,,V,
usoxopnwiiil—2, B =10° I1a,V, =3 1, uzobapuviil—2, P, =10 I1a,V, = 2 1,
5 aouabammuwiii 2 -3, P, = 2-10° Ia, 15 | aouabamnwui 2-3,V, =6 1,

usomepmuyeckuii 3—1,2a3 - N,

3amaua 3. VieanbHblii ra3 Maccoil M cOBEpLIAET MOMMTPOIHBIN porecc. MosspHas
TermoeMKocTh rasza B 3toM nponecce C =NR, rae R -- ynuBepcanbhas razosas mocTosHHas.
AGcCoNoTHAs TeMIepaTypa ra3a B pe3ysbTaTe JAHHOTO mpoliecca Bo3pactaeT B K pas. Haiitu
TpypaleHre SHTponuy raza AS B pe3ynbTaTe JaHHOTO MpoIECCa.

k=2, n=7/2

Ne Bap. ra3, m, n, Kk Ne Bap. ra3, m, n, k

. eaz3—N,, m=200¢, " eaz—CO,, m=200e¢,
k=2, n=7/2 k=2, n=7/2
eaz—N,, m=300¢, eaz—CO,, m=300¢,

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

2 eaz—N,, m=200¢, 12 eaz—CO,, m=200¢,
k=3, n=7/2 k=3, n=7/2

. eaz3—N,, m=200¢, 1 eaz—CO,, m=200e¢,
k=2, n=5/2 k=2, n=5/2
eaz— He, m=200¢, eaz—H,, m=200¢,

5 15

k=2, n=7/2




TEMA: 3AKOH KVJIOHA. HAIIPSKEHHOCTDL O3SJIEKTPOCTATHUYECKOI'O TIOJIA.
CWJIOBLIE JIMHUMU.

TEMA: ITOTOK BEKTOPA HAIIPSDKEHHOCTU OCII. TEOPEMA I'AVCCA JJIA T110JIA B
BAKVYVYME.

f’ 3apaya 1. JIBa ToueyHbIX 3apsia (1M (2HAXOATCS B BAKyyMe Ha
a B paccTostHuM IIpyr ot apyra. HailTu Moiynb Hanps>KeHHOCTH
% AIEKTPUYECKOTO TOJISI, CO3/aBAEMOT0 ATUMH 3apslaMu, B TOUKEA,
HaAXOJIAIICHCS Ha PACCTOSIHUM 0T MEPBOTO 3apsi/ia U Ha pacCTOSTHUU DOT

4 ) \qz BTOPOTO 3aps/a.
No No
Bap. Oz, G2, 1. @, b Bap. 01, G2, 1, @, b
1 q]_ = 2HR:711 Q2 = _3HK]Zl 11 ql = _3HR:71, QZ = 4H]<:/Z,
r=10cm,a=5cm, b=7Tcm r=14cm,a=9cm, b=8cm
) 0, =—21Kn, g, =—1nKn, 1o 0, =—1uKn, q, = 2uKn,
r=10cm,a =8cm, b=Tcm r=9cm,a=4cm,b="7Tcm
3 0, =1nKn, q, =3uKa, 13 0, = —5uKn, g, =4uKn,
r=7cm,a=3cm, b=5cm r=14cm,a=9cm, b="7Tcm
s g, =5#Kn, g, = -3uKn, ” 0, =2uKn, q, =5uKx,
r=7cm,a=3cm,5=7Tcm r=6cm,a=4cm, b=5cm
; 0, =—1uKn, g, = —2uKn, 5 0, =—1uKn, g, = —-1uKn,
r=9cm,a=3cm,b=Tcm r=9cm,a=5ecm,b=7Tcm

3apaua 2. Toueunslit 3apsan = —1 K maccoit m = 1 1, moABEIIEHHBIN B T0JIE CHJIbI
TSDKECTH Ha HEBECOMOUW HepacTsHDKUMOM HUTH JUTHHO# | = 50 cm, Bparaercs B
TOPU3OHTAIILHOM TUIOCKOCTH TIO OKPYKHOCTH paauyca I.'ToukaAmnoaseca HUTH
HaxO0JIUTCSA Ha BEPTUKAIBHOM OECKOHEYHO JYTMHHOM CTEp)KHE, PABHOMEPHO
3apsHKEHHOM C JIMHEWHOM TUIOTHOCTBIO 3apsna A. Haiftu yacToTyn BparieHus 3apsaa 9
BOKDYT CTEPXKHS. Y CKOpEHHE cBOOOAHOrO majgeHus g = 9.81 m/C?, snexTpuueckas i il
nocTostHHASA &0 = 8.85-10712 /M.

No A No "

Bap. Bap.
1 r=45cm,A =2 aKi/m 11 r=45cm,A =3 aKi/m
2 r=40 cm,A =2 uKii/m 12 r=40 cm,A =3 uKi/m
3 r=30cm,A =2 5Ki/m 13 r=30cm,A =3 5K1/m




N rA Ne rA
Bap. Bap.
4 r=20cm,A =2 5Ki/m 14 r=20cm,A =3 5K1/m

3agaya 3. DieKTpUUECKU 3aps] pacpeieieH B IPOCTPAHCTBEHHOM
CITO€ MEXIY ABYMS TTapAILICTbHBIMI O€CKOHEYHBIMU TIOCKOCTSIMA
CUMMETPUYHO OTHOCHUTEILHO IEHTPAILHOH MI0CKOCTH X=0 ¢

2
v X o
00bEMHOM TUIOTHOCTHIO 3apsiaa p(x) = po (1 — (5) ),SaBI/ICHH_IGI/I oT

KoopAuHAThl X Toukd. Ock X nepneHuKyisipHa cioro. Toamuna
ciost 2d. Haiitu ¢ moMoInpio TeopeMsl ['aycca 3aBUCHMOCTb
npoekiuu ExHa ocb XBeKTOpa HaPSYKEHHOCTH 3JIEKTPUUECKOT0
MOJISL OT KOOPJMHATHI TOUKH X. [locTpouTts rpaduk 3T0ii 3aBHCHMOC-
T Ex(X)B MHTEpBasie M3MEHEeHUs1 KOopaAUHATHI X oT — 2d 10 2d.

Ne Ne
po, d

Bap. Bap.
1 po=1uKin/M3, d=10cm 11 po =3uaKn/m3, d=10 cm
2 po=1uKn/M3, d=20cm 12 po = 3uaKu/m®, d=20 cm
3 po=1uKin/M3 d=30cm 13 po = 3uKu/m®, d=30 cm
4 po=1uKin/M3, d=40cm 14 po = 3uKn/m3, d=40 cm
5 po=1uKin/M3, d=50cm 15 po = 3uKn/m3, d=50 cm

TEMA: SBJIEHUE 3JIEKTPOMATHUTHOM UHIYKIIAN.

TEMA: BSAUMHA S UHAYKIMA.

3agaya 1. /[Be mapajienbHble NPOBOJAIINE HAINIPABIISIFOIINE
COCIIMHEHBI pe3ucTopoM ¢ compotuBieHueM R = 10 Om u
HaXOJATCSI B OJHOPOJHOM IIOCTOSHHOM MAarHWTHOM IIOJIEC
uaayknued B= 0.1 T, mepneHauKyJIspHOM K TIJIOCKOCTH
HanpasisomKX. [lo HanpaBIAOMMM CKOJIB3UT MPOBOLSAILAS
nepempluka. JlnmHa myTH S, NPOMACHHOIO IEPEMBIYKOM,
MEHSIETCsl CO BpeMEHEM 110 3aaHHoMy 3aKkoHy S(t) = at3. PaccrosHue Mex Iy Hanmpasiasomumy |
= 10 cm. Haiitu 3aBHCHMOCTh OT BpeMeHH cuibl Toka (1), mpoTekaromero vepes pe3ucTop.

—]
s(?)

B ® ® l
®

®

®

®

[ToctpouTts rpaduk 3aBucumoctH |(t) B mHTEpBasie Bpemenu ot 0 1o t.



No No
a, t a,t

Bap. Bap.

1 a=2culcl t=1c 11 a=4culclt=1c
2 a=2culcd t=2c 12 a=4cmlcdt=2c
3 a=2culc®t=3c 13 a=4culct=3c
4 a=2culcd t=4c 14 a=4culcd t=4c
5 a=2culc® t=5¢c 15 a=4cmlc® t=5¢

3amaua 2. Ha conenoun auno# | = 10 cMu 101181610 TIONIEPEYHOTO

ceuenus S= 5 ¢cM? HaJleT IPOBOJIOYHBINA BUTOK CONMPOTUBIIEHHEM R = 1 It)y R NI
Om.O6moTka coneHona umeeT N = 500 BUTKOB, ¥ 110 HEMY HJIET TOK, CHJIa

KOTOPOT'O MEHSETCSI CO BPEMEHEM I10 3aJJaHHOMY 3aKOHY

I(t) = 10(1 — et/ T). Haiitu 3aBHCUMOCTB OT BpeMeHH cuiibl Toka l1(t)B

MIPOBOJIOYHOM BUTKE U OCTPOUTH T'paduK ITOM 3aBUCUMOCTH B MHTEPBAe

BpeMeHu oT 0110 t.

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

Bap. Bap.

1 lo=1A,7=1c¢c,t=05¢ 11 lo=2A,7=1c¢c,t=05¢
2 lo=1A,7=1c,t=1c 12 lo=2A,7=1c,t=1c¢c
3 lo=1A,7=1¢c,t=2c 13 lo=2A,7=1c,t=2c¢
4 lo=1A,7=1¢c,t=3c¢ 14 lo=2A,7=1¢c,t=3¢c
5 lo=1A,7=1¢c,t=4c¢ 15 lo=2A,7=1c¢c,t=4c¢




3agaua 3. DnekTpuyeckas LeNb COCTOUT U3 KaTYIIKH HHIYKTUBHOCTHIO L = 0.5
MI'H,pe3uctopa conporuBiaeHueM R = 100 Om u ucrounuka toka, 9/C koroporo
MEHSIETCSI CO BpEMEHEMIIO 3a/laHHOMY 3aKkoHy E (t) = Eo(l — et/ T). Haiitn
3aBUCHMOCTh OT BpeMeHH cuiibl Toka |(t) B enu u moctpouTts rpaduk 3Toit

3aBHCHMOCTH B HHTepBaje BpeMeHu ot 0 1o 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 Mkc, t = 20 MKC
2 Eo=10B, 7= 10 Mkc, t = 30 MKc 12 Eo=30B, r =10 Mkc, t = 30 Mkc
3 Eo=10B, =10 Mkc, t = 40 MKc 13 Eo=30B, =10 Mkc, t = 40 MKc
4 Eo=10B, 7= 10 mkc, t = 50 MKc 14 Eo=30B, r= 10 mkc, t = 50 Mkc
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

3agaya 1. @uznueckuil MasTHUK NPEACTABIIAET COO0N TOHKUN OJHOPOAHBIN
cTepskeHb UTHHOM | = 1 Mu Maccoiim, Ha KOTOPOM JKECTKO 3aKpericHa
MarepuaibHas Touka Maccoir Mua paccrosiauu d(d<l/2)oT HIKHETO KOHIIA CTEPIKHSL.
Touka mojBeca MasTHUKA HaXOMUTCs Ha pacctostHun X(X<I/2) oT BepxHero koHIa
crepkHsi. HaiiTu 3aBUCMMOCTD Tiepro/ia MaibIX KoneOanuii T MasTHUKA OT
PACCTOSIHUSL XHITOCTPOUTH TpauK 3TON 3aBUCUMOCTH T(X)B HHTEpBaTICU3MCHEHHSI
xot 0 mo 1/2.0npenenuts mo rpadhuKyMHUHAMAILHOE 3HAYEHUE MTEpHOAa TKoneOaHui
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




Ne Ne

Bap. d,M/m Bap. d,M/m
2 d=015m, M/m=1 12 d=030M M/m=15
3 d=020m M/m=1 13 d=035mM M/m=15
4 d=025m, M/m=1 14 d=040M, M/m=15
5 d=030mM M/m=1 15 d=045mM, M/m=15

33[{3'—[3 2. MaTepI/IaJ'IBHaH TOYKa COBEPIIACT OATHOBPEMCHHO I'apMOHUYCCKHUE KoJIcOaHU B JABYX
B3aMMHO MNEPIICHAUKYJISIPHBIX HAIIPABJICHUAX: BAOJIb ocuX -- 1O 3dKOHY

x(t) = asin(nymt), Bmoas ocu Y - 1o 3akoHy y(t) = asin (nznt + %), a=0.1m. ocrpouts
TPAEKTOPHUIO JIBUKEHHS MATEPUAILHON TOUKH.

Ne Ne

Bap. nu Mg, k Bap. g,
1 n=2ctn,=3cLk=2 11 ny=1c4n,=3cLk=
2 n=1ctn,=2c4Lk=3 12 n=1ctn,=3cLk=3
3 n,=3c4Ln,=2c1k=3 13 n,=3ctn,=2cLk=
4 n=2ctn,=1cLk=2 14 n=2ctn,=1cLk=4
5 n=2ctn,=1c k=6 15 n,=2ctn,=3c k=6




3agaua 3. Cuiia TOKa B 3JIEKTPUUYECKOM KOHTYPE MEHSETCSI CO BpeMEHEM 4

o 3akony: I(t) = I, cos(2mvt), Imn=0.1 4, v =50 I'y. Haiitu

aAMIUTUTYy HAIPsDKEHUS U CIBUT (pa3 MEXTy TOKOM U HaIlpsDKEHUEM Ha | lc
3aganHoOM y4actke 1ienu (AF wiu BD).

[Toctpouth rpaduk 3aBucumoctd HampspkeHust U(t)Ha sTtom yuactke oT
BpeMmeHH t B nHTepBasie u3MeHeHus t ot 0 1o 40 mc.

o
~U()

D
Ne R L,C Ne RL,C
Bap. Bap.
1 Yuacmox AF, R =10 Owm, 11 Yuacmox BD, R =10 Owm,
L =10 mI'n, C = 200 mx®D L =10 mI'n, C = 200 ux®
2 Yuacmox AF, R = 150m, 12 Yyacmox BD, R = 150wm,
L =15mI's, C= 150 mx® L =15mI'n, C= 150 mx®
3 Yuacmox AF, R = 150m, 13 Yyacmox BD, R = 150wm,
L =50 mI'a, C= 300 mx® L =50 mI'n, C= 300 mx®
4 Yuacmox AF, R = 200m, 14 Yuacmox BD, R = 200w,
L =45ml'u, C= 250mk D L =45ml'u, C= 250mk D
5 Yuacmox AF, R = 100w, 15 Yuacmox BD, R = 100w,
L =70mI'u, C= 200mx D L =70mI'u, C= 200mkx D

10.2.2. KoMIJIeKT TeCTOBBIX 3aaHM

1. HOCTyl’laTeJIbeIM Ha3bIBA€TCA IBUKCHUEC, IIPU KOTOPOM

1. Bce Touku Tena IBUKYTCS IO OKPYKHOCTSAM, IEHTPHI KOTOPBIX JIEKAT HA OJHOU U
TOH K€ NPSAMOM.

2. Bce Touku Tena nepemMeniaroTcs B HapayIebHbIX MJIOCKOCTSX.
Bce Touku Tena IBMXKYTCS 1O IIPSIMOM.

4. Jlobas mpsiMasi, )KeCTKO CBSI3aHHAsI C JBMKYIIUMCS TEJIOM, OCTAETCs MapauIeIbHON

CBOCMY IICPBOHAYAJIbBHOMY ITOJIOKCHUIO.

2. 3aKOH BCEMHPHOIr0 TSATOTEHHS] IJIACHT: MeXKIY JIOOBIMH JABYMSI MAaTePHAJbHbIMHU

TOYKAMHU JIeliCTByeT

1. Cuia B3aMMHOTO IPUTSKEHUS, IPSMO MPONIOPLIMOHAIbHAS TPOU3BEACHUIO MAcC

ATUX TOYEK U OOPATHO MPONOPLUOHATIEHAS KBAJPATy PACCTOSHUS MEX Iy HUMH.



2. Cuna B3aMMHOTO OTTAJIKUBAHHSI, IPSIMO MTPONOPIMOHATIBHAS TPOU3BEICHUIO Macc
ATHX TOYEK U OOpaTHO MPOMOPLUOHATIbHAS KBAJPATy PACCTOSHUS MEXITYy HUMHU.

3. Cuna B3aMMHOTO NPUTSHKEHUSL, TPSMO MPONOPIIMOHATIbHAS KBaIPaTy PACCTOSHUS
MEXIY 3TUMHU TOYKaMU U OOpaTHO MPOTIOPLUUOHATIBHAS IIPOU3BEACHUIO UX MacC.

4. Cuna B3auMHOI0 NPUTSKEHUSI, IPSIMO IPONOPLUOHATIBbHAS IIPOM3BEIEHUIO MacC

9THUX TOYCK U O6paTHO IMpomnopuruoHajIbHasA paCCTOAHUIO MCIKIY HUMU.

3. DJieMeHTAPHOIl MeXaHMYeCKOoil padoToil HA3BIBACTCH
1. BekropHas husuueckasi BeAHYHHA, PABHAS BEKTOPHOMY IPOU3BEICHHIO CHIIBI U
HepeMeIIeHHs: did =|F.drF [=F dr sm
2. CxanapHas (pu3MyecKas BENMUYHHA, PABHAS CKAIAPHOMY TIPOU3BEICHHIO BEKTOPOB
CHJIBI U TIEPEMEIICHUSL: dAd=F.dr =F dr cosa
3. BekropHas (u3uuecKkas BeINIHHA, PABHAS BEKTOPHOMY IIPOU3BEICHHUIO
TIEPEMEIICHUS M CUIIBL: dA = .:;EF,FJ: dr- - sin &
4. CkanspHas QU3MYecKas BEIUYMHA, PABHAs TPOM3BEICHUIO MOJLYJIS CUIIBI U

AJIIEMEHTApHOI0 IyTHU: dA=F-ds

4. Ilpu adCoJIIOTHO HEYNIPYIOM yaape
CoxpaHsieTcst UMITYJIbC U TIOJTHAS MEXaHUYecKasi SJHEPTUsl.
CoxpaHsieTcst UMITYJIbC.

YacTs MeXaHWYECKOM OQHEPIUHU NMEPEXOJUT BO BHYTPCHHIOIO.

Moo b e

COXpaHHCTCH ITOJIHASA MEXAaHNYCCKasa SHCPTU.

5. Kak ¢gopmyaupyercsi 0CHOBHOM 3aKOH JUHAMHMKH BPAIIATeJIbHOI0 IBUKEHHU S ?

1. Bpamaromnuiit MOMEHT TeJla OTHOCUTEIBLHO OCH Z PaBEH MPOU3BEICHUI0O MOMEHTA
WHEPIIMUA OTHOCUTEIFHO TOM YK€ OCH Ha YTJIOBOE YCKOPEHHE.

2. Bpamaromnuii MOMEHT TejIa OTHOCHUTEIBHO OCH Z PaBEH IPOU3BEICHUIO KacaTeIbHON
CHJIBI Ha €€ TJIeYO.

3. Bpamarommii MOMEHT TeJia OTHOCUTEIILHO OCH Z PABEH MOMEHTY MHEPIHH
OTHOCHUTEJILHO TOU K€ OCH.

4. Bpammarouii MOMEHT Tejla OTHOCUTEIBHO OCH Z PaBEH MPOU3BEACHUIO UMITYJIbCA

TEJIa Ha IJICY0 UMITYJIbCA.

6. BbiOepute yTBepiKaeHHEe, KOTOpPOE€ CHPABEIJIHBO OTHOCHTEJHbHO CTATUYECKHX
MATrHUTHBIX NOJIEN.
1. CunoBble TMHUM MAarHUTHOTO TIOJIST PA3OMKHYTHI.
2. MarauTHoe ToJIe ISHCTBYET Ha 3apsHKCHHYIO YaCTHUILY ¢ CHUJION, 00paTHO

MIPONOPLIUOHAIBHON CKOPOCTH YaCTHULIBI.



3. Hupkynsauus BeKTopa HaIPsHKEHHOCTH MAarHUTHOTO TOJISI BIOJIb IIPOU3BOJIBHOTO
KOHTYpa OIIPEAEIsAeTC TOKAMH, OXBAaTbIBAEMBIMU 3TUM KOHTYPOM.

4, MarauTtHoe IoJe HeﬁCTByeT TOJILKO Ha HCIIOJABUIKHBIC 3JICKTPUUCCKUC 3apAAbI.

7. llpaBuio Jlenna raacur:

1. MHAayKOMOHHBIN TOK B KOHTYpE UMEET BCEr/la TAaKOe HaIlpaBJICHHE, YTO CO3/1aBaeMOe
MM MarHuTHOE I0JIE IPENATCTBYET U3BMEHEHUIO MAarHUTHOT'O IIOTOKA, BHI3BABLIEMY
3TOT UHIYKIIMOHHBIN TOK.

2. TomoBka BUHTa, BBUHYMBAEMOTI'O MO0 HAIMIPABJICHUIO TOKA, BPAIIA€TCs B HAIIPABICHUHU
JIMHUM MarHUTHOW MHAYKLUH.

3. Ecnu nagoHb eBOH pyKH PacloNokKUTh TaK, YTOOBI B HEE BXOIUI BEKTOP
MarHMTHOM MHIAYKLHH, a YETHIPE BBITSAHYTHIX MaJIbLA PACIIOIOKHUTH 110
HAMpPAaBIIEHUIO TOKA B TIPOBOJIHUKE, TO OTOTHYTHINM OONBIION Masiel] MOKaKeT
HAaIPABJIEHUE CUJIbI, ICMCTBYIOIIEN HA TOK.

4. Ecnu najoHb JeBOU PYKH PACIOIOKHUTH TaK, YTOOBI B HEE BXOIMIT BEKTOP
MarHUTHOM MHIYKLHH, @ YETHIPE BBITAHYTHIX NAJbLA HAPABUTH BJOJIb BEKTOPA
CKOPOCTH, TO OTOTHYTHIM OOJBIIION Mayell MOKaKeT HAIPABICHUE CHUITBL,

JICHCTBYIOILIEH Ha MOJIOKUTEIIbHBIN 3apsil.

8. Kakoe u3 ypaBHennii MakcBesiia oTpaxaer TOT GaKT, YTO HCTOYHUKOM BHXPEBOI0
MATHUTHOI'O 10JIsl, IOMHMO TOKOB NPOBOAUMOCTH, SIBJIsieTCS M3MEHsIOLIeecs €O BpeMeHeM

3JIEKTpUYecKoe moJie?
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9. Caenymomasi cucremMa ypaBHeHHil MakcBe/uia cnpasBeliuBa Al NepeMEHHOI0

IJICKTPOMATrHUTHOI'O MOJIA ...
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HpI/I OTCYTCTBUH 3aPAKCHHBIX TCII.
HpI/I HaJIMYHUU 3apAKCHHBIX TCII U TOKOB ITPOBOJAUMOCTH.
HpI/I OTCYTCTBUH TOKOB IIPOBOJAUMOCTHU.

HpI/I OTCYTCTBUH 3aPsSZKEHHOCTH TCJI U TOKOB ITPOBOAUMOCTH.

10. MarHuTHasi NIPOHMIIAEMOCTh HEKOTOPOii cpeabl p < 1. K kakoMy THIy MAarHeTUKOB

NPUHAJICKUT JaHHAS cpeaa?

Moo N

JlnamarseTuk.
[TapamarueTuk.
deppoMarHeTK.

Bakyywm.

11. BoaHa Ha3bIBaeTCHa IJI0CKOM, eCJIn:

1.
2.

YacTuibl cpebl KOJIEOIIOTCS B HAITPABIICHUH PACIIPOCTPAHECHHUS BOJTHBL,
YacTuibl cpebl KOJIEOIIOTCS B INIOCKOCTSX, MTEPIICH IUKYIISIPHBIX HAITPABICHHIO
pacrpoCTpaHEHUs BOJIHBIL.

Ee ¢ppoHTHI BO BCe MOMEHTBI BPEMEHHU MPEACTABIISAIOT COOO0M MapalijiesibHbIe
IUIOCKOCTH.

BoHOBbIE TOBEPXHOCTH MPEACTABISAIOT COOON COBOKYITHOCTh KOHLIEHTPHUUECKUX

cdep.

12. B Hexk0oTOpO#i TOYKe NMPOCTPAHCTBA PAa3HOCTH XOJa JIyYeH OT ABYX KOI'epeHTHBIX

HCTOYHUKOB paBHa A = 2,5 A, rjie A- IuiuHA BOJIHbI. Kakoe u3 yTBep:KaeHnii npaBujibHoOe:

M wn

B Touke — makcumyMm.
B Touke — MUHUMYM.
B TO4Ke He BBIIOJIHAKTCS yCIOBHS HU MAKCUMyMa, HU MUHUMYMa.

NHTEHCHBHOCTD OCBCHICHUS MOBEPXHOCTU BO BCCX TOYKAX OJIMHAKOBA.



13. Ilpn muppaxkuun PpayHrodepa Ha OAHON LIeJH CyKeHHe LIeJH MPUBOIUT K TOMY,
4To:
1. LlenTpanbpHBIi U APYTHE MAKCUMYMBbI PacIlIbIBAIOTCS, X MHTEHCUBHOCTD
YMEHBIIAETCS.
2. JudpakiuoHHas KapTHHA CTAHOBUTCS sIpue, TU(PPAKIMOHHBIE MTOJIOCHI YKE, a YHCIIO
UX MEHBbLIE.
3. B nenTpe nomy4aercs pe3koe H300paxeHUE NCTOUHUKA CBETA.

4. lleHTpasbHBIA MAaKCUMYyM CTaHOBHUTCS YK€, 8 UUCIIO TOJIOC OOJIbIIIE.

14. EcrecTBeHHBIM Ha3bIBA€TCS CBET, B KOTOPOM:

CseroBoit BCKTOP UMECT BCCBO3MOKHBIC PABHOBCPOATHBIC OPUCHTALIUU.

2. HanpaBnenus koyie6aHuil CBETOBOI'O BEKTOpa KAKMM-TO 00pa3oM yIops0UEHBI.
3. IlpucyrcTByeT mperMMyIlIecTBEHHOE HallPaBIeHUE KoJleOaHU CBETOBOTO BEKTOPA.
4. CBeToBOI BEKTOp KOJIEOIETCS TOIBKO B OJJHOM HAIlPaBJICHUH.

15. 3axkon Kupxroda riaacur:

1. OTHomIeHHE CTIEKTPATHLHOMN TIOTHOCTH YHEPTETHIECKON CBETUMOCTH K
CHEKTPaJIbHON MOTJIOMATEIbHON CIIOCOOHOCTH HE 3aBUCUT OT MPHUPO/BI TeJa; OHO
SBJICTCS JAJISl BCEX TeJ YHUBEpCaIbHOWU (DyHKIMEN 4acTOTHI U TEMIIEPATYPHI.

2. OTHOIIEHHE CIEKTPATBLHON MIIOTHOCTH SHEPTeTUUYECKON CBETUMOCTH K
CHEKTPaIbHOU MOTJIOMATENbHOM CIIOCOOHOCTH PABHO CHEKTPaIbHONW IJIOTHOCTH
HHEPreTHYECKON CBETUMOCTH YEPHOTO TEJIa IPH TOM JKe TeMIepaType U 4acToTe.

3. JlnmHa BOJHBI, COOTBETCTBYIOIIAS MAKCUMAIILHOMY 3HAUEHHUIO CIIEKTPABbHOM
IJIOTHOCTU SHEPTETUYECKON CBETUMOCTH YEPHOTO TeJa, 00paTHO MPOMOPIIHOHATBHA
€ro TepMOJIMHAMHUYECKON TeMIepaType.

4. DHepreTuyeckas CBETUMOCTh YEPHOTO TeJia MPOIOPIHOHAIbHA YETBEPTOU

CTCIICHU €TI0 TepMOZ[HHaMHqCCKOﬁ TCMIICPATYPhL.

7.3. OueHOYHbIEe CPeACTBA /JIsi MPOMEKYTOUHOI aTTeCTAllMH MO WUTOraM OCBOEHHUA
JUCHHUININHBI

7.3.1. Bonnpochl K NPOMEKYTOYHOM aTTecTaluu

Kype 1
Ne ni/m Bomnpocel K 3a4ery
1 ®Dusnka. Metoasl pu3nyecKoro ucciae10BaHusl.
2 Mexanuka. Mexanudeckoe JIBHXeHHE. MarepuanbHas TOuka. AOCOJIOTHO TBEpIOe
TEJO.
3 Crioco0bl onvcanus 1BUkeHus. Paanyc-Bekrop.
4 CpenHsist CKOpOCTb ABM)KEHHUS TEIa.




MrHoBeHHas CKOPOCTh TeJIa.

YCKOpeHI/Ie TCla: CpCAHCC, MTHOBCHHOC.

Cocrapisiomue yCKOpEHUs: TaHI€HIIMAIbHas ¥ HOpMallbHas d_,d, .

CpCI[H}IH yIrjioBasg CKOPOCTh TCJIA.

MrHoOBEeHHas yrioBas CKOPOCTb TeJIa.

10 VYrI10BOE YCKOpEHUE TeJla: CpeiHee, MTHOBEHHOE.

11 CBsi3b NIMHEHWHBIX W YIJIOBBIX KHHEMATHUYECKUX XapaKTePUCTUK B BEKTOPHOM U
CKQJIIPHOM BHJIE.

12 Jvnamuka. /InHaMA4YECKUE XapaKTEPUCTHKU: MAcca, CHUJIa, UMITYJIbC.

13 3akonsl HproTOHA.

14 Cuia Tsxectu. Cusa peakiiuu onopbl WK MoJABeEca.

15 Cuna tpenus nokos. Cusa TpeHHs CKOJIbKEHHUSL.

16 Cuia ynpyroctu. 3akoH ['yka.

17 Bec. Bec Ha HENOABMIKHOM OIIOpe, HA ABMXKYLIEKCs onope. HeBecoMOCTb.

18 MexaHndeckasi cucreMa. BHYTpeHHHE W BHEIIHHE CHJIBI. 3aMKHYTash MEXaHWJIeCKas
cucTeMa. 3aKOH COXPAaHEHHUS UMITYJIbCa.

19 HenTp macc cuctemsl. Paguyc-BeKTop IEHTpa Macc, CKOPOCTh IBHYKEHUS LIEHTPa Macc.
3aKoH IBM)KCHUS IIEHTPa Macc.

20 Mexanunyeckas padoTa MOCTOSTHHOM CHJIBI.

21 PaboTta nepeMeHHOI CUITBI U €€ BhIpaKEHUE Yepe3 KPUBOIMHEHHBIN MHTErpall.

22 MOIIHOCTh CpeJIHsIsl, MTHOBEHHASI.

23 KoncepBarusnbie cuiibl. HekoHCepBaTUBHBIE CHIIBI.

24 Kunernueckas sHeprust tena. CBsi3b KHHETHYCCKON YHEPTUHU ¢ paOOTOM.

25 [NorennuanbHast sHeprus. CBsi3b MOTEHIUATEHON SHEPTHH C pabOTON KOHCEPBATHBHBIX
CHIL

26 [TonHas Mexanuyeckasi sHeprus. 3aKOH COXpaHEHHMS TOJTHOM MEXaHWYECKOW YHEPTHH.

27 [ToctynatensHoe nBMxkeHHe. BpammarensHoe aBmxenue. [lnockoe nBHkeHue.

28 Kunernyeckasi sHEprusi BpalaTeabHOTO ABUKEHUS Tea.

29 MoOMEHT WHEPIUH Tena.

30 MoOMEHT WHEepLUUU Tela OTHOCUTEILHO OCH, HEe MPOXOIsIled uepe3 LEeHTP Macc.
Teopema LllteitHepa.

31 MOMEHT CHJIBI OTHOCHTEIBHO TOYKH. MOMEHT CHJIBI OTHOCHTEILHO OCH BPALICHHUSI.

32 PaccMoTpeTh Kakasi cuiia MPUBOJAUT TeJIO K BPALICHHIO.

33 MOMEHT HMITyJbCa OTHOCHTEIBHO TOYKH. MOMEHT HMMITyJbCa OTHOCHTEIHHO OCHU
BpaIlleHUSI.

34 3aKOH COXpaHEHHs MOMEHTA UMITyJIbca

35 OcHOBHOE ypaBHEHHUE AUHAMUKH BpalIaTeIbHOTO ABMKEHUS (2 popmbl).

36 [Tpunnun otHocutenbHocTy ["anmunes. [locrymnarsl CTO.

37 [IpeobpazoBanus Jlopenna. Cienctust u3 npeobpazoBanwnii JlopeHma.

38 OCHOBHOW 3aKOH PENSTUBUCTCKOM JAMHAMUKH MAaT€PUAIBHON TOUYKH. 3aKOH
B3aMMOCBSI3U MacChl M SHEPTHUHU.

39 [penmer u3yueHust MoNeKyJIsipHOH (Qu3uKH. OCHOBHBIE TMOJIOKEHHUSI MOJIEKYJISIPHOM
¢usuku. OCHOBHBIE TEPMOAMHAMUYECKUE TAPAMETPBHIL.

40 YpaBHeHHe coCTOsIHUS uaeanbHoro raza (MenneneeBa-Kmanelipona).

41 YpaBHEHHE nepexoa ra3a u3 OJHOr0 COCTOSIHUSL B APYTOE.

42 OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPHH.

43 M3omporiiecchl ¥ 3aKOHBI, OMKUCHIBAIOIIHIE HX.

44 3akoH MakcBesuia iisi pacipeieJICHUs MOJICKYJI [0 CKOPOCTSIM.

45 CKOpoCTH, XapaKTEepU3YIOIIHE COCTOSHUWE Ta3a: Hauboyee BEPOATHAS, CPEIHSS
apudmernyeckas, cpefHssi KBapaTu4yHasl.

46 Bapomerpuueckast popmyna.

47 Pacnpenenenue bonbimana.




48 BuyTtpennsist sneprusi. BHyTpeHHss 3HEpTUsa 0JTHOT0 MOJIsL, IPOU3BOJILHON MacChl rasa.
CniocoObl U3MEHEHHUsl BHYTPEHHEH YHEPIHH.

49 Yucno creneneit cBoO0AbI MOJIEKYJIbl. 3aKOH PAaBHOMEPHOTO PAaCHpeAeIeHUs SJHEPTUU
1o creneHsiM cBo0oibl. CpeaHsisi SHEPTUsl OAHON MOJIEKYJIBI.

50 Pabota raza. Pabora nmpu n30XopHoM, H300apHOM, H30TEPMHUECKOM IMPOIECCaxX.

51 [IepBoe HauaIO TEPMOAMHAMUKH.

52 [IprMeHeHre nepBoro Hayaja TEpPMOAMHAMUKH K M30IPOLIECCAM.

53 Anuabatndeckuid mporecc. YpaBHeHue Ilyaccona. WM3o0pasute rpaduyecku
aauabaThyecKuii mpolecc B KoopauHatax pV.

54 TernnoeMKoCTh. Y aenbHas TeINIOEMKOCTb. MOJIsipHasi TENJI0EMKOCTb.

95 MonsipHasi TEMIOEMKOCTh TPU MOCTOSTHHOM OO0BEMe, MOJISIpHAs TEIIOEMKOCTh IPH
MIOCTOSIHHOM J1aBJiecHUU. Y paBHeHue Maiiepa.

56 [MpuHIMT OEHCTBUS TEIJIOBBIX JBUTATENEH W XONOAWIbHBIX MamuH. Kosddumument
MOJIE3HOTO ACMCTBUS TEIJIOBBIX MAIIIMH.

57 uxn Kapro. KoadduruenT nosie3Horo AelcTBUs WACaTbHON TEMIOBOM MAIIIMHBI.

58 Outponus. TepMmonuHamudeckasi BeposiTHOCTh. Dopmyrna bonbimana.

59 Ob6parumelii mpomecc, HeoOpaTuMblii mporecc. HepaBenctBo Kiaysmuyca. Bropoe
HaYyaJI0 TEPMOJMHAMUKH.

60 TpeTbe HauaI0 TEPMOJIUHAMHUKH.

Kypc 2
Ne n/m Bonpocs! k 3a4ery

1 DJIEKTPUYECKUN 3apsiJi, €ero CBOMCTBA.

2 3aKOH COXpaHEHHUS IEKTPUUYECKOTO 3apsia.

3 3akoH KyinoHa.

4 DnekTpocTatnueckoe nojie. HanpspkeHHOCTh 3JEKTPOCTaTHUECKOT O MOJIsl.

5 [IpuHIKI CynepHO3UIIMH YJIEKTPOCTATUYECKUX MOJIEH.

6 Jlunons. DnekTpocTaTuyeckoe MoJie TUMOIS.

7 Teopema ["aycca i 3JIEKTPOCTATUYECKOTO TOJISI B BAKYYME.

8 PaccunTats ¢ momorsto TeopeMsl ['aycca mosie paBHOMEPHO 3apsKEHHOM OECKOHEUHOM
IJIOCKOCTH

9 PaccunTath ¢ momMoIIp0 TeopeMsbl ['aycca nojie paBHOMEPHO 3apsKEHHOMN ChepBhl.

10 Paccunrath ¢ momMompio TeopeMbl ['aycca nmojie 00beMHO 3apsHKEHHOTO Iapa.

11 Paccunrare ¢ momompto Teopembl [aycca mone paBHOMEPHO 3apsiKEHHOTO
OECKOHEYHOTO IWJIMHJIPA (HUTH).

12 Briuncnenue pa3HOCTH MOTEHIUAIOB MO HANPSKEHHOCTH TOJISL.

13 Pabota 1o nepeMenieHuIo MEKTPUUYECKOro 3apsiaa B JEKTPOCTATUUECKOM I0JI€.

14 [upkymsiiys BEKTOpa HAIPSDKEHHOCTH JIEKTPOCTATUYECKOTO MOJISL.

15 TToTeHnman 31eKTPOCTATUYECKOTO MOJIsL.

16 HanpskeHHOCTh Kak rpaieHT MOTEHIMANIA.

17 [TpOBOAHMKY B 3JIEKTPOCTATHYECKOM TIOJIE.

18 DJIEKTPOEMKOCTh YEIMHEHHOT'O MPOBOIHUKA. DJIEKTPOEMKOCTh II1apa.

19 Konnencaropbl. JeKTPOEMKOCTh KOHJASHCATOPA.

20 EMKOCTB M10cKOT0, C(hepruecKoro, IMIIMHIPUYECKOTO KOHIEHCATOPOB.

21 CoenuHeHrne KOHJAEHCATOPOB: MapajliesibHOe, MocienoBarenabHoe. OOmmas eMKOCTb
Oataper KOHJIEHCATOPOB.

22 DHeprus 3apsHsKeHHOT0 MPOBOJIHUKA, KOHICHCATOPA.

23 DHeprus 31eKTPOCTATUYECKOTO MOJISL.

24 Tunbl qusnexkTpukoB. [lonspusaus JIM3JeKTPUKOB.

25 [onsgpuzoBanHOCTh. HanpsikKeHHOCTH MOJISL B TUAJIEKTPHKE.




26 DnekTpuyeckoe cmeimleHue. Teopema ['aycca st 3JIEKTpOCTATHYECKOTO IMOJS B
JIMDJICKTPHKE.

27 CernerodyieKTpuKU. OTIMYHTEIbHBIE 0COOCHHOCTH 3TOTO TUIIA JUAJICKTPHKA.

28 [TocTOsIHHBIN JIEKTPUUYECKH TOK. Ero XapakTEepUCTHUKHU U YCIOBUSI CYILIECTBOBAHHMSL.

29 Pa3zHocTh moTeHnManoB, anekrpoasmwkymas cuia JJ1C, HanpsbKkeHue.

30 3akon OMa /17151 OJTHOPOJHOTO, HEOJHOPOTHOTO YYACTKOB U 3aMKHYTOM LICTIH.

31 BriBoJ1 3akona Oma B nuddepeHinaabHoi hopme.

32 PaboTa smekTpruueckoro Toka. MOIHOCTB AJIEKTPUIECKOTO TOKA.

33 3akon J[xoyins-Jlenna. BeiBog 3akona JIxkoyisi-JIeHna B tuddeperimansHoin popMme.

34 MarauTHOE IM0JI€ ¥ €0 XapaKTepuCcTUKH. [IpUHIINI CYyTIepIIO3UIIMKA MAaTHUTHBIX MOJICH.

35 3axon buo-Capapa-Jlamiaca y1st pacuera MarHUTHBIX TTOJICH.

36 Pacyer MarHUTHOTO MOJIsE MPSIMOTO MTPOBOHUKA C TOKOM.

37 Pacyer MarHUTHOTO TIOJIS B IIEHTPE KPYTOBOTO MPOBOTHUKA C TOKOM.

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

39 Cuna Amnepa. BzaumonecTBre napamieabHbIX TOKOB.

40 Cuna Jlopenna. /IBrkeHue 3apsHKEHHBIX YaCTHI] B MATHUTHOM TIOJIE.

41 [ToTOK BEKTOpa MarHUTHOW MHAYKIIVH.

42 Teopema ['aycca 111 MarHUTHBIX TOJIEH.

43 MarauTHbIE MOJISl COJICHOUIA U TOPOHJIA.

44 Pabota 1o nepemenieHuIo MPOBOJHUKA M KOHTYpa C TOKOM B MAarHUTHOM II0JIE.

45 SIBnenue snekTpoMarHuTHOM nHaykiuu. Knaccuueckue onbiTel Papajes.

46 3akon Papajes ajs sBICHUS dJIeKTpoMarHuTHON uHaykiwu. [Ipasuio JleHna.

47 SBienne caMomHayKiu. MHIyKTUBHOCTb.

48 SIBneHre B3aMMHON MHAYKITUH.

49 Toku pu pa3MbIKaHUU LEMH.

50 Tokwu 1pu 3aMBbIKAHHH IICTIH.

51 Tpancdopmaropsl. [TpuHIUT ero paboThI.

52 DHeprusi MarHUTHOT'O TOJISL.

53 Tunbel MAarHETUKOB.

54 HamaramyeHHOCTb.

55 Hampsi>keHHOCTh MArHUTHOTO TOJIS.

56 MarnuTHOe 10Jie B BEIIIECTBE.

o7 PeppoMarHeTUKy U UX CBOMCTBA.

58 BuxpeBoe 21eKTprIecKoe moie.

59 Tok cMereHusl.

60 Cucrema ypaBHeHHI MaKcBesuIa JuIsl 3JISKTPOMArHUTHOT'O TOJISL.

Kypc 2
Ne n/m Bomnpocel K dk3aMeny

1 Konebanusi. CBoO0AHBIE, BBIHYKIESHHBIC KosieOaHusl. ['apMOHUYeCKHe, 3aTyXalolIue.

2 lapmonmueckne KoyeOaHUsl, WX XapaKTCPUCTHKUA. YPAaBHCHHE TapMOHHUYECCKHX
kosebanuii. ['paduk S(t).

3 Kunemarnka rapMoHuueckux konebanuii. CKOpPOCTb, YCKOpPEHHE KOJIEOMIoIeiics
BEJIMYHHEIL.

4 JluHaMyKa TapMOHHMYECKHX KOJIeOaHWI: BO3BpaIllalomas Cujaa, KHHETHYECKas,
NOTEHLMATIbHAs U MOJIHASL YHEPTUH.

5 MexaHnueckue rapMOHHYECKUe Kojiebanus. MareMaTHuecKuil MasTHUK. YpaBHEHUE
KOJIeOaHMI, COOCTBEHHAs 9aCcTOTA, IEPHOI.

6 Mexannyeckue TapMOHHUYecKHe KoJjieOaHus. [IpyXWHHBIA MasSTHUK. YpaBHEHUE
Kosie0aHuil, COOCTBEHHAsl 4acTOTa, MEPUOS.




DneKTpOMarHuTHbIE FapMOHMUYecKue Kojiebanus. KonebarenbHblll KOHTYp: YpaBHEHUE,
cOOCTBEHHAs YaCTOTa, IEPUO/I.

8 3aryxatomrue xkonebanus. ['paduk. YpaBHeHHE 3aTyXaAOIMIUX KOJICOAHUN.

9 XapakTepuCTUKH 3aTyxaroumx KojeOaHui: ammmtyga A(l), Bpems pemakcanuu T,
norapuMuUecKuil AEKpeMEeHT 3aTyxaHusi A, 100poTHOCTH Q.

10 Brinyxaennsie konebanus. ['paduk. YpaBHEHHE BRIHYKICHHBIX KOJICOAHMIA.

11 XapaKTepUCTUKH BBIHYKICHHBIX KOJICOAHMIA.

12 Pe3oHanc.

13 Bonna. Ilnockas u cdepuueckas BonHa. I[IpomonbHas M momepeyHass BOJIHA.
MonoxpomaTtuueckass BojHa. KorepeHtHbie BoJiHBL. Cynepno3uius BOJH. DpoHT
BOJIHBL. BosTHOBasi MOBEPXHOCTD.

14 Wutepdepenius ceera. MHTephepeHIIMOHHAS KApTHHA.

15 CrniocoObl oJTy4eHUs] KOTE€PEHTHBIX HCTOUHHUKOB.

16 BbIBO/1 yCIIOBHSI MAKCUMYMa 1 MUHUMYMa HHTEHCUBHOCTH ITPU HHTEPPEPEHIINH.

17 Pacuer uHTEeppepeHIIMOHHON KapTUHBI OT JBYX KOT€PEHTHBIX MCTOYHUKOB. [llupuna
UHTEPEPEHIIMOHHOMN TOIOCHI.

18 HuTtepdepeHius B TOHKHUX MJIeHKaX. Pa3HOCTB Xo/1a Jyven.

19 Judpakius ceera. JludpakiuronHas KapTHHA.

20 [Tpunnun [oiirenca. [punmun [oiirenca-Openens.

21 Merton 30u @penens. [IpsmonuHeliHOe pacIpoOCTpaHEHHUE CBETA.

22 Jludpakuus @peHenst Ha KPYTJoM OTBEPCTUH U JTUCKE.

23 Hudpakmus dpayHrodepa Ha OAHOW IIeTH. YCIOBHE MakKCUMyMa M MHHHMyMa
WHTCHCHBHOCTH.

24 Judpakuus Opaynrodepa Ha audpakimoHHo pemetke. [ndpaknronnas pemerka.
[lepuon nudpakimoHHONW pemeTKH. YCIOBHE TJIaBHOTO MaKCHUMyMa, TJIaBHOTO
MUHUMYMA.

25 Judpakuus Ha mpocTpancTBeHHOH pemetke. Popmyns Bynsda-bparros.

26 EcrecTBeHHBIN U MOJISIPU30BAHHBIN CBET.

27 [lonspuzanus cera. CTeneHb NOJISIPU3ALIUH.

28 3akoH Mauoca.

29 [onspu3zanus cBeTa npu oTpakeHuu, npeaomieHun. 3akon bprocrepa.

30 JIBoitHOE JTydenpenoMIeHHE.

31 [Monsipu3alinoHHbBIC MPU3MBI U TIOJISPOUIBL.

32 TemoBoe n3nydenue. XapakTepUCTUKH TEIJIOBOTO U3JIyUEHHUS.

33 XapakTepUCTUKH TOIJIOMATETbHON cnocOOHOCTH Tena. AOCOIIOTHO YepHOe Telo,
cepoe TeJo.

34 3akon Kupxroda.

35 3akon Credana-bospiimaHa.

36 3akoH cMemienusi Buna.

37 [TpobGaema TerioBoro u3nydenus. Popmyna Panes-Jxunca.

38 I'mnotesa [Tnanka, hopmyna [Tnanka.

39 ®otorpdexr. VYcranoBka i uccnepoBaHus Qportoddpdexra. Bomprammnepnas
XapaKTepPUCTHKA.

40 3akoHbI BHeNHEro GhoTodddekra.

41 Bremnuii hotorddekt. YpaBHeHne DUHIITEHHA.

42 @DOTOH U €ro XapaKTePUCTUKU: YJHEPTHUsl, MACCa, UMITYJIbC.

43 Oddexr KomnroHna.

44 KopnyckyisipHO — BOJIHOBO# JIyalli3M 3J€KTPOMArHUTHOTO H3ITyYeHHUS

45 I'unotesa e bpoiisi. @opmyna jae-bpoiis.

46 Mogenu aroma Tomcona u Pesepdopaa.

47 [Toctynatel bopa.

48 CnekTtp aroMa Bojiopojaa no bopy.




49

COOTHOIIICHHE HEONPEACICHHOCTEM.

50 BosHoBast QyHKITHS U €€ CTATHCTHYCCKHI CMBICT
51 Ypasuenue [lIpeannrepa.

52 AToM Boziopo/ia B KBaHTOBOM MexaHunke. KBanToBsie uncia. CriekTp aTomMa BOJIOPOJIa.
53 CtpoeHue aTOMHBIX SJIEP.

54 S nepusbie cuabl. Mojienu sipa.

55 JleexT Macchl M SHEPTHS CBSI3HU sIpa.

56 PagnoakTuBHOE U3TYYEHHUE U €T0 BUJIBL.

57 3aKoH paJu0aKTUBHOTO paclaja.

58 Anbda-pacnan. bera-pacma.

59 AKTHUBHOCTb PaIMOAKTHBHOTO BEIIECTRA.

60 S nepHble peakiuu




7.3.2. Kputepuu u HOpMbI OLIEHKH

Kypc dopma npoBeieHu s Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOH
aTTecTanuu
1,2 3ader (MO HAKONMUTEIHLHOMY SAUTEHO Crygent nabOpan 60-100 OGammoB mo wuTory
pelTHHTY) M3YYEHHUsI TUCITUILIMHBI B CEMECTpe
Cryment nabpan 0-59 06amioB 1o wuTOry
HE 3a4TCHO
W3YYCHHUSI TUCITUTUIMHEI B CEMECTPe
2 DK3aMeH (M0 HaKOMTUTETFHOMY OTIIIHO Crygent nabpan 90-100 OGammoB mo wuTory
perTHHTY) W3YYEHHUsI TUCITUILIUHBI B CEMECTpe
< ODOLLO Crygent HabOpan 76-89 0amioB MO UTOTY
p M3YYEeHHUSI TUCIUILIUHBI B CEMECTpe
Crynent nabpan 60-75 0amioB MO UTOTY
YAOBJIETBOPUTEIBHO
M3YYEHHUsI TUCIUILIUHBI B CEMECTpe
Crynent nabpan 0-59 06amioB 1o wuTOry
HEYJIOBJICTBOPUTEIHHO
W3YYCHHSI TUCITUTUIMHBI B CEMECTPE

8. YueOHO-MeTOAMYecKOe 1 MH(OPMAIIMOHHOE O00ecTiedeHue U CIIUTINHbI




8.1. Obs3aTebHAs JUTEpPaTypa

Tun (y4eOHUK,

yueOHOe KosmnuectBo B
nocodue, HAY4YHOI
Ne
. ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBoK) yueOHo- I'ox u3nanus ondauorexe /
MeTON4YecKoe HanmeHnoBanme
nocooue, 9BC
NMPAKTUKYM, JIp.)
Kypc o0mieit pusuku [DnekTpoHHBIHN pecypc] : yueoO.
nocobue. B 3 1. T. 1. Mexanuka. MonekynspHas
¢uszuka / U. B. Casensbes. - U3a. 12-e, crep. - CaHkT-
1 | Cagenses U. B. [etepOypr : Jlanb, 2016. - 432 c. : un. - (Knaccuyeckas | YuebHoe mocobue 2016 ObC Jlanb
yueOHas muteparypa no pusuke). - ISBN 978-5-8114-
0630-2.
Kypc obmieit pusuku [ DneKTpoHHBIH pecypc] : yueo.
nocobue. B 3 1. T. 2. Dy1eKTpU4eCcTBO U MarHETU3M.
2 | CasenbeB U. B. ?gﬁii_%g;?ggy;? EéfiBzeg f 23.. -419/163 Ié li-;’ _CTep' YyeOHoe nmocobue 2016 OBbC «Jlanp»
(Knaccuueckast yueOHas aureparypa 1no Qpusmke). -
ISBN 978-5-8114-0631-9.
Kypc dbusuku [DnekrpoHHbIi pecypc] : yueo.
noco6ue. B 3 1. T. 3. KBanToBast ontuka. ATomMHas
¢uzuka. duznka TBepAOro Tena. Gu3nuKa aTOMHOTO
3 | CaBenbes U. B. sqpa u yteMeHTapHbIx yactuil / Y. B. CaBernbes. - Y4eOHoe mocodue 2016 OBC «Jlauby

U3zn. 5-e, crep. - Cankr-IletepOypr : Jlans, 2017. -
308 c. : un. - (Knaccuueckas yueOHast TuTepaTtypa mno
¢dusuke). - ISBN 978-5-8114-0687-6.




Tun (y4eOHuk,

yueOHOe KoanuectBo B
e nocooue, HAY4YHOMH
i ABTOPBI, COCTABUTEIHN 3arJsiaBue (3aroJioBoK) yueOHo- I'ox u3nanus Ooudsamorexe /
MeTOoanYecKoe HanmenoBanue
nocoodue, IBC
NMPAKTHUKYM, Ap.)
COopHHMK BONPOCOB U 3amad 1o oOmeld Qusnke
[OnexkTpoHHbIi pecypc]: yueO. mocobue / U. B.
4 | Casenbes U. B. CaBenbeB. - 13a. 7-e, crep. - Cankr-IlerepOypr : Jlanp, | YueOHoe mocodue 2016 OBC «Jlanb»
2016. - 288 c. : mi. - (Kinmaccuueckas yaeOHas TuTepaTypa
no ¢usuke). - ISBN 978-5-8114-0638-8.09
8.2. JlonosiHuTEIbHAS JIUTEPATYPA
Tun (y4eOHuk,
yueOHOe KoanuectBo B
nocooue, HAY4YHOI
Ne
i ABTOpBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) yueOHo- I'ox u3panus onodsmorexe /
MEeTOanYEeCKOoe HanmenoBanue
nocoodue, IBC
MPAKTUKYM, Ap.)
Jlekimm mo Qusuke [DneKTpOHHBIH pecypc| : yueo.
1 | bpaxe P. A. n(gczo(? ne /_P' A. bpaxce. - Cankr-Tlerepypr - Jlaip, 2013. YyeOHoe mocobue 2013 OBC «Jlanb»
- C. : mi. - (YueOnuku ans By3oB. CrenuanbHas
muteparypa). - ISBN 978-5-8114-1436-9.
Kypc oOmeit ¢usuku (B Bompocax W 3ajayax)
2 | Kymun JI. C. [Saexrponnbiii pecype] : yued. nocodue /JI. C. Ky, Y4eOHoe mocodue 2013 OBC «Jlanb»

I'. I'. Bypaykosckas. - U3n. 2-e, ucnp. u non. - CaHKT-
ITerepOypr : Jlanp, 2013. - 320 c. : nn. - (YaeOHHKH 15




n/n

ABTOPBI, COCTABUTEIHN

3arsiaBue (3aroJioBoK)

Tun (y4eOHuk,
ydeOHoe
nocooue,
yueOHo-

MeTOoHYeCKOoe
nocooue,

NMPAKTHUKYM, Ap.)

I'ox n3nanusn

KoauuecTtBO B
HAY4YHO
ouoamorexe /
HaumeHoBaHHue
3BC

By30B. CrieninanbHas nurepatypa ). - ISBN 978-5-8114-

1372-0.




8.3. Ilepeuenb npodeccuoHANBHBIX 0a3 JaHHBIX W MH(POPMANMOHHBIX CHPABOYHBIX
cucremM

DnekTponHo — oudmuoreunas cucrema (IbC) «Jlanwy - https://e.lanbook.com/
OHuumkioneaus QUMK ¥ TeXHUKH - http://femto.com.ua/

duznko->HIMKIONEMYECKUi cioBaps - http://www.all-fizika.com/encykloped/

Anumanus pusznyeckux mpoieccos - http://physics.nad.ru/physics.htm -

8.4. Ilepeuenb NporpaMMHOro odecrne4eHnst

Ne Haumenosanue I1O KoanuecTBO PexBu3uTHI 10r0BOpa (1aTa,
n/n JUIEeH3uH HOMeEp, CPOK J1eiicTBHS)
1 | Windows 1398 19.05.2015r. Ne 690
Oeccpounas
2 | Offic Standart 1398 19.05.2015r. Ne 690
Oeccpounast
20,07,2016r. Ne 727
OeccpouHas

8.5. Onucanue MarepuaJbHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOI JJIs1 OCYIIeCTBJIEHUS
o0pa3oBaTeIbHOIO Npouecca Mo JUCHHUILINHE

Ne
n/n

HaunmeHnoBanme
000py/I0BAHHBIX
yueOHbIX KaOUHETOB,
JabdoparTopmii, macrep-
CKHX U JIp. 00bEeKTOB
JJIs IPOBE/IeHUsI
NPaKTHYECKUX U
J1adopaTOpPHBIX
3aHSATHH

ITepeyeHb OCHOBHOTO
o0opynoBaHust

dakTHUecKuil
ajapec yueOHbIX
Ka0OMHETOB,
Jaboparopmii,
MAaCTePCKHUX U
ap.

Ilnomanm,
M2

Koanue,
CTBO
mocajao
YHBIX
MecT

Aynutopust
BeOKOH(EpEHIINH.
YueOHas  ayAuTOpHs
JUIs [IPOBEICHUS
3aHATUN JIEKIIMOHHOTO
THUIIA. YueOHas
ayIUTOPUS VTS
MPOBEJCHUS  3aHSATHUI
CEMHHApPCKOTO  THIA.
YueOHast  ayauTopus
VTS KypCOBOTO
MIPOEKTUPOBAHHUS
(BBITIOJTHEHUST
KYypPCOBBIX
VYyeOnass  ayautopus
JUTST MIPOBEICHUS
IPYIIOBBIX u
WHIUBUAYATbHBIX
KOHCYJIbTaIUN
YyeOHass  ayautopus

pabor).

DKpaH TeJIEeBU3NOHHBIM,
LIUPMBI, TPOKEKTOP Ha
mratuse. Cton
MPEIOIaBaTEIbCKUIA,
CTYJIbS
MIPEno/1aBaTesIbCKUeE.
TpaHcnapaHT-niepeTsiKKa,
CUCTEMHBIN OJI0K

445020
Camapckas o01.
r. TosbsTTH, YII.
benopycckas, 16

B

17,1



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

Ne HaunmenoBanue ®akrnyecknii | Ilnomans, | Koanue
n/n 000py10BaHHBIX ITepedyenb 0CHOBHOIO | agpec y4eOHBIX m? CTBO
y4eOHbIX KaOMHeTOB, odopynoBanust Ka0MHeTOB, nocajao
Jadoparopmii, MacTep- JadopaTopuii, YHBIX
CKMX M JIp. 00bEKTOB MAaCTepPCKHUX U MecT
JJIS1 IPOBEAeHU S Ap.
NPAKTHYECKHUX H
J1adopaTOpPHBIX
3aHSATHH
JUISt MIPOBEACHUS
3aHATHI TEKYILETO
KOHTPOJIS u
MIPOMEKYTOUHOMN
aTTecTaluu
VYJIK-807
2. ITomerenue mis Cronsl 445020 84,8 16
CaMOCTOSTEIIbHON YYEHUYECKUE, CTYIIbS Camapckas o0u1.
paboTHI CTYICHTOB yuenndeckue, 1K ¢ r.ToapsTTH,
I-401 BBIXOJIOM B CETh yn.benopycckas,
WuTepuer 14
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