MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

51.0.15

(undexc oucyunnumsi)

PABOYASA ITPOI'PAMMA JJUCHUIIJIMHBI

dusuka

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HAIIPABJICHHUIO MTOATOTOBKHU
19.03.04 TexHomorust NPOAYKIMU U OPraHU3alus 00IECTBEHHOTO MUTAHUS

HaIpPaBICHHOCTH (TIPO(HIIBH)
Opranu3anys 1 yrpaBJieHHE TPEANPUATASIMA HHIYCTPUH TATAHHS

®opma o0ydeHUs: 3a09HAs
I'ox nabopa: 2022

Oomras TpynoemkocTs: 13 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO ceMeCTPpamM

Kypc 1,2,2

®opma koutpoas | 3,3,9 Hroro
Bun 3ansiTuit
Jlexun 12 12
JlaboparopHsbie 12 12
ITpakTnueckue 12 12
[TpoMexxyTouHast aTTecTanus 0, 85 0,85
KonraktHas pabota 36,85 36,85
CamocrosiTenpHas paboTa 415 415
KonTtpons 16,15 16,15
Hroro 468 468




Pabouyto mporpaMmy cocTaBuiL:
HoueHt, noueHrt, kana.nea.Hayk, Jlesanosa H.I'.

(OondrcHocms, yueroe 3eanue, cmenens, Pamunus U.0.)

(OondrcHocms, yueroe 3eanue, cmenens, Pamunus U.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

>

X Penensent

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma quCHMIUIMHBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
Hanpasienus: noarotoBku  19.03.04 TexHomorusi mpOAYKIMH M OpraHM3anus OOMIECTBEHHOTO
UTaHHS

Cpok neiicTBus padoueii nporpaMMbl AUCHMILIMHBI 10 « 31 » aBrycra 20 27 r.

COI'NTACOBAHO

3aBenyromuii  kadenpoit «TeXHONIOTHS MPOU3BOJCTBA IMHUIIEBOW MPOMBINIICHHOCTH U
OpraHu3alus PECTOPAHHOTO JAETIa»

« » 20 T. T.IL
TperbsikoBa

(noonucy) (U.0. Pamunus)

YTBEPXIEHO

Ha 3acenannn xadenpsr «O01mas u reopeTudeckas pusuka"

(mpotokou 3acenanust Ne 1 ot «31» aBrycra 2021 r.).

AOKYMEHT MOoAgrmcAH
SNEKTPOHHOW NOAMUCLIO

Ceptndumkat: 01C01F6CO08FAFFCAD4A36D45F49B85CC6
Brnageneu: MNMaenosa Axgxena NeTtpoBHa
HencrteuteneH: ¢ 19.01.2023 oo 19.01.2024




1. Ilean ocBOEHUN TUCIUILIHHDI

[lenp ocBOEHMS AMCUMIUIMHBI — CO3JAHUE OCHOB JOCTATOYHO LIUPOKOW TEOPETHYECKOU
MOJATOTOBKU B 00JIacTH (pU3MKH, TO3BOJISAIONIEH OyIylIUM MH)KEHEpaM OpPUEHTUPOBATHCS B MOTOKE
HAYYHOW M TEXHUYECKOW HMH(MOpPMAMU U OOECIICUMBAIONICH MM BO3MOXKHOCTH HCIIOJIH30BAHUS

(1)I/I3I/I‘16CKI/IX ITPUHIIUIIOB B TEX obnacTax TEXHUKH, B KOTOPBIX OHH 6y,HYT CIICIHUAJIN3UPOBATHCA .

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

JIMCUMIUTMHBL M TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
BBICIIIAsl MaTEMaTHKa, TEOPETHYECKass MEXaHUKa.

JIMCUMIUTMHBL U TIPAKTUKH, JUISI KOTOPBIX OCBOSHUE JaHHOUW TUCIUILUIMHBI HEOOXOIUMO KaK
npeamecTpyroniee: «Mexanunka», «MartepuanoBenenre 1 TKM».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dDopmupyeMbie U HNuauxaropsl
KOHTPOJIHpYyeMbIe AOCTH/KEHH S IInanupyemsie pe3ybTaThl
KOMIIETEHIMHU KOMITeTEeH I o0y4eHus

(Ko 1 HAUMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

OIIK-2 Cnocoben
MIPUMEHSATh OCHOBHBIC
3aKOHBI U METOObI
HCCIIeIOBaHU M
€CTCCTBCHHBIX HaYK JJIA
pelieHus 3aaaq
npodecCuOHAIbHON
JIeITEIIbHOCTH.

OIIK-2.1 Bnageer
MaTeMaTHYECKUM armapaToM
NIPY pelieHur (HU3NISCKUX
3a7ad.

OIIK- 2.2 Cniocoben
MIPOBOJIUTS JIAOOPATOPHBIH
IKCTIEPUMEHT U 00pabaThIBATh
Pe3yJIbTaThl H3MEPEHHH.

3Hath: pyHAaMEHTATbHBIC 3aKOHBI
IIPUPOJIBI K OCHOBHBIC (PU3NUYCCKUE
3aKOHBI B 00J1aCTH MEXAHHKH,
TEPMOJUHAMHUKH, dJIEKTPUUECTBA U
MarHeTu3Ma, METOJIbl TEOPETUICCKUX
U DKCIIEPUMEHTATbHBIX
HCCIIEIOBaHUN.

YMeTh: OCyIIeCTBIATh MOUCK,
XpaHeHue, 00paboTKy U aHaIu3
nH(OpPMAIIUU U3 PA3TMYHBIX
HUCTOYHUKOB U 0a3 TaHHBIX,
MIPEJICTaBISTH €€ B TpeOyeMoM
dbopmare ¢ UCIOIb30BAHUEM
WH(OPMALIMOHHBIX, KOMIBIOTEPHBIX
Y CETEBBIX TEXHOJOTHIA.

BrnaneTrs: OCHOBHBIMU METO/1aMU
pemeHusI KOHKPETHBIX (PH3UIECKUX
3aJ1a4u U3 pa3HbIX obsacTel GU3MKH,
HaBBIKAMU TIPOBEICHUS
HKCIIEPUMEHTAIBHBIX HCCIIeI0BaHUN
Pa3NUYHBIX (PU3UUECKUX SIBICHUHN U
OLIEHKHU TIOTPEIIHOCTH U3MEPEHMIA;
HaBBIKAMH TTPAKTHIECKOTO
NPUMEHEHHS 3aKOHOB

(bU3MKN; HABBIKAMH BBITIOJTHEHUS
00paboTKH Pe3yIbTaTOB
(U3MYECKOr0 IKCIIEPUMEHTA.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYyILLEro

B HaumeHoBaHue TeM 3aHATHI KOHTPOJIH
Moayas (pa3aen) yueOHOI . Kypc | O0bem, u.| banabl | UHTepakTuB, 4.| (HauMeHOBaHHe
(yueoHoli paGoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Mexannka Jlex 0,5 5 . I1T
IIp Kunematnka maTepuaibHON TOUKH. 0,5 —
CPC 12 .
Jlek 0,5 10 _ I1T
Jlab 2 .
Tip JlnHamuKa yacTu. 05 —
CPC 12 _
Jlex 0,5 10 . I1T
Jla 3aKOHBI COXpaHEHUs. DHEprus. 3aKOH 1 2 —
ITp COXPaHEHHMsI SHEPTHUH. 0,5 _
CPC 10 _
Jlex 0,5 5 . I1T
Ip MexaHWKa TBEpIOTO Tea 0,5 —
CPC 12 .
MounekynsipHas Jlex 0,5 5 . I1T
(usnka. Mp OCHOBBI MOJIEKYJIAPHON (DM3UKH 1 05
Tepmonunamnxa TEPMOJNHAMUKH. —
CPC 12




®opMbl TEKYyILLEro

B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIH
Moayas (pa3aen) yueOHOI (yueGHoii paGoTsi) Kypc | O0bem, u.| banabl | UHTepakTuB, 4.| (HauMeHOBaHHe
padoThI y P OLIEHOYHOI'0
cpeacrsa)

Jlex 0,5 5 . I1T
Ilp OCHOBBI TEpPMOJUHAMUKH. 0.5 —
CPC 14 —

Jlex 1 10 _ [T
Jlab 2 .
Tip TemnoemkocTb. AnnabaTHBIi mporecc. 05 —
CPC 14 _

Jlek 0,5 5 _ I1T
Ip TennoBble ABUTATEIH. 0,5 —
CPC 14 _

Jlex 0,5 5 . I1T
Hp Craructuueckue pacrpeaeseHus 0,25 —
CPC 14 _

DIIEMEHTHI Jlex 1 5) _ [T
Cl:)i‘ﬁlif;?i}fggf;n Tp DJIEMEHTBI CTIENUATBHOM TEOPUH 1 0.25 —

OTHOCHUTEJIBHOCTH.

CPC 12 .

DJeKTPUYECTBO H KonTpons L 4 40 _ UT

MAara€Tui3m




®opMbl TEKYyILLEro

Bun . KOHTPOJIA
. HaumeHoBaHue TeM 3aHATHI
Mopnyas (pa3aean) y4eOHoi (yueGHoii paGoTsi) Kype | O0bem, u.| bannbl | UHTepakTuB, 4.| (HaMMeHOBaHHe
padoThI y P OLIEHOYHOI'0
cpeacrsa)
Jlex 0,25 10 _ [T
3akoH KyJioHa. HanpsikeHHOCTh
Ilp AJIeKTpocTaTnyeckoro noss. Cuinossie 0,5 —
CPC JIMHHH. 12
Jlek 0,25 5 _ I1T
[Totok BekTOpa HanpsikeHHocTH DCII.
Ip Teopema ['aycca st mosist B Bakyyme. 0,25 —
CPC 10 _
DIEKTpUYECKOe M0JIe Tex 025 5 — oT
[Torenuman. Llupkynsuus BeKTopa
Ip HaANPSDKEHHOCTH ITOJIS. HaPSYKEHHOCTh 0,5 —
CPC KaK rpaJiueHT. 9 10
Jlex 0,25 5 . I1T
TIp ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM 05
noJje —
CPC 10 -
[TocTosiHHBIH Jlex 0,25 10 _ [T
JIIEKTPUYECKUI TOK 1146 IToCTOSTHHBIN DIIEKTPUYECKUN TOK, €r0 2
xapakrepucTuki. 3akoH Oma. 3/1C n —_
IIp paboTa UCTOUYHUKA TOKA. 3aKOH 0,5 _
CPC Hxoyns-Jlenma. [IpaBuna Kupxroda 10
DNEeKTpOMarHeTu3M Jlex 0,5 5 I1T

MarnutHoe nosne B Bakyyme. [Ipunnun
cynepno3uiuu. 3akon buo-Casapa-




®opMbl TEKYyILLEro

B HaumeHoBaHue TeM 3aHATHI KONTPOIS
Mopnyas (pa3aean) y4eOHoi (yae6Hoii pa6oTs) Kype | O0bem, u.| bannbl | UHTepakTuB, 4.| (HaMMeHOBaHHe
padoThI OLIEHOYHOI'0
cpeacrsa)
Ip Jlarmaca. 0,5 .
CPC 15 _
Jlex 0,25 10 _ IIT
Ip OcCHOBHbIE 3aKOHBI MArHUTHOT'O TOJISI. 0,25 —
CPC 10 -
Jlex 0,25 10 _ IIT
Ip SIBIIeHME DIEKTPOMAarHUTHOU 0,5 .
e WUHAYKINH. 3 —
Jlex 0,25 5 . I1T
Ip DNEeKTPUUECKOE MOJIE€ B BEILIECTBE. 0,25 —
CPC 10 .
Jlex 0,5 5 _ I1T
Ip MarauTHoe 1ose B BELIECTBE. 2 0,25 —
CPC 15 .
Jlex 0,5 5 . I1T
IIp OcHoBbI TeOpuU MakcBea. 0,25 _
CPC 15




®opMbl TEKYyILLEro

B HaumeHoBaHue TeM 3aHATHI KOHTPOJIH
Moayas (pa3aen) yueOHOI . Kypc | O0bem, u.| banabl | UHTepakTuB, 4.| (HauMeHOBaHHe
(yueoHoli paGoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Koneb6anus u Bomubl| KoHTpoib 8,15 40 _ uT
duznka aToma.
Koiiebanus u BOJHBL. Jlek 0,5 5 _ I1T
Bonuosas u ["apmoHnueckue KonedaHus U Ux
KBAHTOBAs ONTHKA Hp XapaKTCPUCTUKH. 0.5 —
CPC 18 _
Jlek 0,25 5 _ I1T
Jlab 2
a WnuTepdepenmus certa. —
Ip 0,25 .
CPC 18 .
Jlex 0,25 2 . I1T
TIp Judpakuus ceera. 0,25 _
CPC 18 .
Jlex 0,25 4 _
Ip [Tonspuszanus ceera. 0,5 —
CPC 18 .
Jlex 0,25 4 . [T
TIp TermmoBoe M3ydYeHHE U KBAHTOBASI 0,5 —
MpUpPOJIa CBETA
CPC 18




®opMbl TEKYyILLEro

B HaumeHoBaHue TeM 3aHATHI KONTPOIS
Mopnyas (pa3aean) y4eOHoi (yae6Hoii pa6oTs) Kype | O0bem, u.| bannbl | UHTepakTuB, 4.| (HaMMeHOBaHHe
padoThI y P OLIEHOYHOI'0
cpeacrsa)
Atom. Anpo Jlex 0,25 5 . IIT
JIab 2 .
TIp DJIeMEHThl KBAHTOBON MEXaHUKH. 0 25
CPC 18 _
Jlex 0,25 5 . I1T
TIp AtoM Bogopoaa. MHOT03J1€KTPOHHBIE 0,25
ATOMBI. -
CpPC 17 .
Jlek 2 0,25 5 _ IT
Tlp CrpoeHue aToOMHOrO sipa. 0. 25
PannoakTHBHOCTE. —_
CPC 17 .
Jlex 0,25 5 _ I1T
IIp SnepHble peakuuu. DIeMEeHTapHbIE 0,5
YaCTHULIBI —
CPC 17 L
dusnka aToma. Kontposnb 4 40 _ uT
Hroro: 468 300




5. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

B mpomecce u3ydyeHHMs IUCHUIUIMHBI HCHOJB3YIOTCS JWUCTAHIMOHHBIE O00pa30BaTENIbHBIC
TEXHOJIOTUM,  peajlu3yeMble, B  OCHOBHOM, C IPUMEHEHHMEM HH(MOPMALMOHHBIX U
TEJIEKOMMYHUKALMOHHBIX TeXHOJOruM (ceTh «MIHTEepHET»).

@opMbl IPOBEIEHUS 3aHATHI: BUAEOJEKUUH, BeOUMHapbl. (QOpymbl, Ha KOTOPBIX
IIPEyCMOTPEHO TaK K€ U NOJyYEHUE CTYAEHTaMU KOHCYJIbTallMOHHOM ITOMOLIH.

6. Meroauveckue yKa3aHUA M0 OCBOECHUIO JUCIUILIHHBI

OCHOBHBIM HampaBJICHHEM Yy4e€OHOW MAESITeNbHOCTU CTYICHTA SIBISETCS CAMOCTOATEIbHAs
pabora mo TemaMm Mopayied aucnuIUHBL < Oco0oe BHHMaHHE HEOOXOJMMO  YIICIHTH
CaMOCTOSITEIbHOMY H3YYCHHIO TEOPHH U MPHUOOPETEHUIO HABHIKOB DELICHHS 3ajad, HCIOJIb3Ys
MPEIUIOKEHHBIA CIUCOK 0053aTeIhbHONW W JOMOJIHUTEIBHON JIMTEPATYphl, a TaKKe PECypChl CETH
«HTEpHETY.

B kadecTBe TEKyIEro KOHTPOJS MPEAYCMOTPEHBI IMPOMEKYTOYHBIE TECTHPOBAHUS U
BBITMIOJTHEHHE KOHTPOJIBHBIX 33IaHUM, TIPOBEPSIEMBIX MPENO0/IaBaTeIeM BPYyUHYIO.

7. OneHo4YHbIe CpeacTBa

7.1. IlacniopT OLIeHOYHBIX CPEACTB

Kon
Ne KonTposmpyembie pa3aeibl KOHTPOJIMPYeMOi HaumeHoBaHue
n/n (TemMbl) TUCUMILITHHBI KOMIIeTeHI[UU (MU OLICHOYHOI'0 CpeACTBA
ee YacTH)
1 Mexanuka. MosnekymsipHas Gpusuka
OIIK-2 T 1-11, 3 1-6, UT

Y TEPMOJMHAMUKA
2

DJIEKTPUUYECTBO U MAarHETU3M OIIK-2 IIT 1-12,3 1-6, UT
3

Kone6anus u BoHbl. BomHOBas 1 OITK-2 T 1-9.3 1-6. UT

KBaHTOBAs oNTHKA. AToM. Sapo

7.2. TunoBble 3aJaHUs1 MM HHbIE MaTePHAJIbl, HEO0X0AMMBIE ISl TEKYILIEro KOHTPOJIsI
7.2.1. KoMIjIeKT KOHTPOJILHBIX 3a1aHNii, IPOBEPsieMbIX BPY4YHYIO

TEMA: KHHEMATHUKA MATEPHAJIBHOM TOYKHA

3amaua 1. 3anan 3axon geuxenus T (1) marepuanboii Touku B KoopauHaTHOM miockoctd XY

B uHTEpBaje Bpemenu ot U, no t,. Haiitu ypaBHenue tpackropun Y = Y(X) u noctpouts rpaduk.



Haiiti Moy BEKTOpa IepeMeleHusl TOUKU B 3aJaHHOM UHTepBase BpeMeHu. Haiitu monyiu
HaYyaJbHOW V, U KOHEYHOU V, CKOPOCTEH TOYUKH.

BJ:; 3akon gemkenns T (1), t, t, BJ:;. 3axon asmkenns T (1), t, t,
F(t)=At3i +Bt']  t =0.1c Fit)y=Ati +Btj  t =0.1c
1 11
A=52 B=22  t,-05c A=5% B=2Z% t,-05c
C C C C
r(t)=Ati +Bt’j t =0.1c F(t)=At +Bfj t=0.1c
2 12
A=52 B=2Z  t,=03c A=10Z B=2% t,-03c
C C C C
r(t)= At +Bt’]  t =0.1c rt)=Atf +Bt’]  t,=0.1c
3 13
A=2Z B=3% t,-02c A=15% B=2Z%  t,-03c
C C C C
F(t)=At%i +Bt’]  t,=0.2¢c F(t)=Ati +Bt°]  t =0.1c
4 14
A=2Z B=22  t,-05c A=05% B=20% t,=0.2c
C C C C
r(t)= At +Bt*]  t =0.3c F(t)y=Ai +Btj  t,=0.1c
5 15
A=1% B=1% t,=05c A=5m B=22  £,=09¢
C C C

3amaua 2. YacTuia ABMKXETCS PAaBHOYCKOPEHHO B KOOpIMHATHOM miockoctd XY ¢ HavambHOM
ckopoctbio Vi, = Al + BJ n yckopennem @ =Ci + Dj . Haiitu moynu BekTopoB ckopocti V,
TaHTeHUUATBHOTO 8 U HOPMIBHOTO @ YCKOPEHMH, a TaKkKe Pajinyc KpHBU3HbI TpaekTopu R

B MOMEHT BpemMeHH 1.

Ne A B,C,D,t Ne A B,C,D,t
Bap. Bap.
A=52 B=2M t_1¢ A=22 B=1™ t=4c
1 C C 11 C C
c=5% D=3% c=1% D=0%
C C C C
A=12 B=1¥ t=2¢ A=22 B=—2M t-1c
2 C C 12 C C
M M
c=12 p=2X c=—12 p=22
02 02 02 CZ
A=22 B=3® t=5¢ A=—12 B=2M t=2¢
3 C C 13 C C
M M M M
c=1% p=1% c-0M™ p=_3™
C2 C2 C2 C2




Ne A B,C,D,t Ne A B,C,D,t
Bap. Bap.
A=02 B=2Y t=2¢ A=—12 B=22 t=3c
4 C C 14 C C
c=32% p=0X c=1% p=-2%
C C C C
A=52 B=1¥ t=3c A=62 B=0% t=3c
5 C C 15 C C
c=05% D=02% c=02 p=-3%
C C C C

3agaua 3. YacTuua aBMKeTCs O OKpYKHOCTU paauyca R . Yron mosopora panuyc-Bektopa
yacTHIBI MeHsieTcs co BpeMeneM 1o 3akony (). Haiiru uncno o6oporos N , kotopsie uacTuua

COBCPIIUT B MHTCPBAJIC BPCMCHHU OT tl a0 t2 . Haiitn MOAYJIM BEKTOPOB TaHI'CHIUAJIBHOT'O a

HOPpMAJIbHOI'O an U IIOJIHOIO a YCKOpeHHﬁ, a4 TAKXKC yroja & MKy BEKTOpAaMH TAHICHIIUAJIBHOTO
U IIOJIHOI'O yCKOpeHI/Iﬁ B MOMCHT BPCMCHH t2 .

o R o(t). . t, . R, o). . 1,
p(t)=At>+Bt> t=1c t,=3c p(t)=At® t=0c t,=2c
. A=o.5pc—‘§‘),5=o.2pc—‘§a,R=o.1M H A=003P%
p(t)=At+Bt> t =1c t,=2c p(t)=At> +Bt t,=0c t,=3c
> A- osp‘c"a B=0.12% R-o0. 2ol 003”“‘) 21’:‘) R=0.1x
p(t)= A +Bt* t=0c t,=2c o(t) = At? +Bt3 t,=0c t,=2c
3 Ao Ospad pad _01m 13 Ao Ozpad pad
¢(t):At3+Bt t1=0c t, =2c (o(t)zAtz t1:1c t,=4c
A 071”“a = R=02. H A=012%
(p(t):At +Bt* t =1c t,=3c p(t)=A+Bt® t=1c t,=2c
° A=o.1‘1ﬁa, o A=O.9pa0,B=O.lp;a,R:O.lM

TEMA: OCHOBbBI TEPMOJIMHAMUKHN

TEMA: TETUDIOEMKOCTb. ATUABATUYECKUWM ITPOIIECC
TEMA: TEITVIOBBIE IBUT'ATEJIN

3apaua 1. O1MH MOJIb UI€ATTBHOTO Ta3a MEPEXOIUT U3 HAYAIbHOTO COCTOSIHUA | B KOHEUHOE
COCTOSIHHE 3 B pe3ysbTaTe IBYX MpolieccoB 1-2 u 2-3. 3HaueHus naBieHus U 00beMa rasza B

cocrosusix 1 u 3 pasust coorercreenno B, V, u Py, V;. Haiitu pa6ory A, cosepiennyio rasom,




Kom4ecTBO TerioTsl Q , mosTy4enHoe ra3oM M npupanieHue BHyTpeHnei sneprur raza AU B

nmponecce nepexoaa n3 Ha4albHOTO COCTOSAHUA 1 B KOHEUHOE COCTOSIHUE 3.

Ne Bap. ras,npoueccel, B, V), B,V Ne Bap. raz,npoueccel, B,V,, B, V,
usoxopuuiil—2, 2az — N, aouabamuviil—2, 2az — N,
. |31=105Ha,V1=3J1, 1 Pl=lOSHa,V1=3JZ,
uzobapmulii 2 —3, uzobapmwii 2 —3,
P,=2-10°I1a,V,=6 1 P,=2-10°Ia,V,=6 1
usoxopuuiil—2, 2az — N, aouabamuviil—2, 2az — N,
) |31=105Ha,V1=3J1, 1 Pl=lOSHa,V1=3JZ,
uzomepmuyeckutl 2 — 3, uzomepmuveckuii 2 —3,
P,=2-10°I1a,V,=6 1 P,=2-10°Ia,V,=6 1
usoxopuwiiil—2, 2a3 — N, uzoxopHuiiil—2, 2az — He
5 P =10°1a,V, =3 1, » P =10°I1a,V, =3 1,
aouabamuulii 2 — 3, uzobapmwitl 2 — 3,
P,=2-10°la,V,=6 1 P,=2-10°I1a,V,=6 1
usobapnviil—2, 2az — N, uzoxopruiil—2, 2az — He
. P =10°I1a,V,=3 1, y P =10°I1a,V, =3 1,
U30x0pHblll 2 — 3, uzomepmuyeckuii 2 — 3,
P,=2-10°la,V,=6 1 P,=2-10°I1a,V,=6 1
usobapnviil—2, 2az — N, uzoxopnuiil—2, 2az — He
: P =10°I1a,V,=3 1, " P =10°I1a,V, =3 1,

uzomepmuyeckuu 2 — 3,

P,=2-10°la,V,=6 1

aouabamuvin 2 —3,
P,=2-10°Ia,V,=61

3amaua 2. MneanpHbIi Ta3 COBEPIIACT 3aMKHYTHIHN IIHKJI, COCTOSIIINN U3 TPEX MporeccoB 1-2, 2-3 u
3-1, uaymuit Mo 9acoBoil cTpenke. 3HaUEHUs JaBJICHUS U 00beMa raza B COCTOSHUsAX 1, 2 u 3
paBuel cootBerctBenHo P,V,, P,,V, u B;,V,. Haiitu Tepmuuecknii k.1 1. nukna.

BJ:; ras, npoueccsl, P,V,,P,,V,, B, V, BJ:; ras, npoueccel, P, V;, B, V,, B, V,
usobapneiil—2, B =10°I1a,V, =3 1, usoxopnviii1~2, R, =10°ITa,V, =3 1,
1 uzoxopnuii 2—3,V, =61, 11 aouabamuwiii 2—3,F, =3- 10° Iq,
usomepmuueckuii 3—1,2a3 — N, usobapnvii 3—-1,2a3— N,




BJ:; ra3, npoueccel, B,V,,P,,V,, R, V, BJ:; ra3, npoueccsl, P,V,,P,,V,,B,,V,
uzobapuviiil—2, B = 10° Ia, V,=3n, usoxopuviiil—2,F, = 10° Ia, V,=3n,
2 | usoxopuwii 2—-3,V, =61, 12 aouabamnwiii 2 -3, P, = 3-10° I1a,
aouabamuwiti 3—1,2a3— N, usomepmuueckuii 3—1,ea3— N,
uzobapnuiil—2, B, = 10° Ia, V,=3ux, uzobapnuiil—2, P, = 10° Ia, Vi=2n,
3 aduabamuwiii 2—3,V, =6 1, 13 | uzoxopuwui 2—-3,V, =61,
uzomepmuyeckuu 3—1,2a3— N, uzomepmuveckuu 3—1,2a3 - N,
usoxopnuiii1— 2, P, =10° ITa,V, =3 1, usobapuwiil—2, B =10° Ia,V, =2 1,
4 usomepmuueckuti 2—3, B, =2-10° I1a, 14 usoxopuwui 2—3,V, =6 1,
usobapnvii 3—1,2a3— N, aouabammuwiii 3—1,2a3 - N,
usoxopnwiii 1— 2, P, =10° Ia,V, =3 1, usobapuwiil—2, P, =10° I1a,V, = 2 1,
5 aouabamuiii 2—3,F, =2 -10° ITa, 15 aouabamuwiii 2—3,V, =6 1,
usobapuviii 3—-1,2a3— N, uzomepmuveckuu 3—1,2a3— N,

3anaua 3. MaeanbHblil ra3 Maccoil M coBepIiaeT MOIUTPOIHBIHN npouecc. MossipHas
TemnoeMkocTh rasa B 3tom nporecce C =NR, rue R -- yuusepcanbnas rasosas nocrosuuas.
AGComoTHAS TeMIIepaTypa ra3a B pe3yibTaTe JaHHOTO mporiecca Bo3pactaeT B K pas. Haiitu
npupanienue >HTponuy raza AS B pe3ynbTaTe JaHHOTO MPOLECCa.

Ne Bap. raz, m, n, K Ne Bap. raz, m, n, k
. eaz—N,, m=200e¢, n eaz—CO,, m=200¢,
k=2, n=7/2 k=2 n=7/2
, eaz—N,, m=300e¢, 1o eaz3—CQO,, m=300¢,
k=2, n=7/2 k=2, n=7/2
3 eaz—N,, m=200¢, 12 eaz3—CO,, m=200¢,
k=3, n=7/2 k=3, n=7/2
A eaz—N,, m=200¢, » eaz3—CO,, m=200¢,
k=2, n=5/2 k=2, n=5/2
eaz— He, m=200¢, eazs—H,, m=200¢,
> k=2, n=7/2 15 k=2, n=7/2




TEMA: 3AKOH KVJIOHA. HAIPAXEHHOCTDL OSJIEKTPOCTATHUYECKOI'O ITOJIA.

CWJIOBBIE JIMHUMU.

TEMA: [IOTOK BEKTOPA HAIIPSDKEHHOCTU 3CII. TEOPEMA I'AVCCA JUTIA ITOJIA B

BAKYVYME.

>
.

3apaya 1. [[Ba ToueuHbIX 3apsna (iu (2HAXOIATCS B BAaKyyMe Ha

. b paccTossHuM Iapyr ot apyra. Hailtu MoayJib HanpsKEHHOCTH

3JICKTPHUYCCKOIO IO, CO31aBAEMOT0 3TUMHU 3apsiiaMu, B TO‘IKCA,

g, BTOPOTO 3apsija.

“\‘ HaXO/ISILEHCs Ha PACCTOSIHUU 0T MEPBOTO 3apsijia U Ha paccTostHUU hot

gi, g2, 1, a,b

Bap.

qu, gz, 1, a, b

0, =2nKn, q, = -3uKn,

r=10cm,a=5cm, b=Tcm

11

0, =—-3nKn, q, =4uKn,

r=14cm,a=9cm, b=8cm

0, =—2uKn, q, =—1uKn,

r=10cm,a=8cm, b=Tcm

12

0, =—1nKn, q, =2nKn,

r=9cm,a=4cm,b="7Tcm

0, =1uKn, q, =3nKn,

r=7cm,a=3cm, b=5cm

13

0, =-5nKn, q, = 4uKan,

r=14cm,a=9cm, b=7Tcm

0, =51Kn, q, = —3uKn,

r=7cm,a=3cm,5=Tcm

14

0, = 21Kn, g, =5uKn,

r=6cm,a=4cm, b=5cm

0, =—1nKn, q, = -2uKn,

r=9cem,a=3cm,b=Tcm

15

0, =—1uKn, q, = —1nKn,

r=9cm,a=5cm,b=7Tcm

3agaua 2. Toueunslii 3apsa ( = —1 51K Maccoit m = 1 1, NOJBEIIEHHBIN B 110JI€ CUJIBI
TSDKECTH Ha HEBECOMOM HepacTshKUMOUN HUTH AiiHO# | = 50 cm, Bparmaercs B
TOPU30HTAJIHON TUIOCKOCTH IO OKPY)KHOCTH paauyca . ToukaAnosBeca HUTH
HAXOJUTCSI Ha BEPTUKAIBHOM OECKOHEYHO JJIMHHOM CTEp’KHE, pABHOMEPHO
3apsHKEHHOM C JIMHEMHOM IIIOTHOCTBIO 3apsifa 4. Halitu wactoTyn Bpaiienus 3apsiia

BOKDYT CTepykHs. Y CKOpeHHe cBoO0aHOro majgeHns g = 9.81 M/C%, snexTpudeckas
noctosHHas & = 8.85-10™2 d/m.

Ne 7 Ne rA

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




Ne A Ne A

Bap. Bap.
3 r=30cm,A =2 5Kii/m 13 r=30cm,A =3 5sK1/m
4 r=20 cm,A =2 aKi/m 14 r=20cm,A =3 5Ki/m

3amaya 3. DieKTpUUECKUi 3apsij] pacpeaesieH B IPOCTPAaHCTBEHHOM
CJIO€ MEXY JBYMS MapalieIbHbIMA OECKOHEYHBIMU TUIOCKOCTSIMU
CUMMETPUYHO OTHOCUTENIBHO IIEHTPaIbHOM miiockocT X=0 ¢

2
o X o
00BEMHOM IIIOTHOCTBIO 3apsiaa p(Xx) = pg (1 - (5) >,3&BI/IC$HJ.[€I/I oT

KOOPAMHATBL X TOYKH. Ocp X NEpUCHAUKYIISIPHA CIIOHO. Tommuna

cios 2d. Haiitu ¢ momorpto Teopemsl ['aycca 3aBUCHUMOCTD
npoekimu ExHa och XBEKTOpa HANPSHKEHHOCTH 3JIEKTPUYECKOTO
TOJIS1 OT KOOPAUHATHI TOYKH X. [IoCTpouTh rpaduk 3TOM 3aBUCHMOC-
i Ex(X)B HHTEpBaje u3MeHeHHs KoopauHaTel X oT — 2d g0 2d.

No No
Bap. po, d Bap. po, d

1 po=1uK/M®, d=10cm 11 po = 3aKn/M3, d=10 cm

2 po=18K/M, d=20 cm 12 po = 3aKn/M3, d=20 cm

3 po=18K/M®, d=30cm 13 po = 3aKn/m3, d=30 cm

4 po=18K/M®, d=40 cm 14 po = 3aKn/M3, d=40 cm

5 po=1 aK/m3, d=50 cm 15 po = 3uKn/m®, d=50 cm
TEMA: SBJIEHUE SJIEKTPOMATHUTHOM MHYKIAM.
TEMA: BBAUMHA MH/IYKIIMA.
3agaua 1. /[Be mapauienbHbIe MPOBOIAIINE HAMIPABIISIONINE B
COEIMHEHBI pe3ucTopoM ¢ compotuBieHneM R = 10 Om u B ® ® O
HAXOJATCS B OJHOPOJHOM IOCTOSHHOM MarHUTHOM IIOJIeC 'S(t)
unaykuued B= 0.1 Tn, nepneHIuKylIspHOM K INIOCKOCTHU ® O ®
Hanpasisomux. [lo HanmpaBIsSIOMIMM CKOJB3UT MPOBOASILAS

nepemeluka. JUMHa IyTH S, MPOMACHHOIO MEPEMBIYKOM, MEHSETCA CO BPEMEHEM II0 3aJaHHOMY



zakoHy s(t) = at3. Paccrosuue mexny Hanpasassiomumu | = 10 cm. HaiiTu 3aBHCHMOCTB OT
BpeMenu cuibl Toka I(t), mporekaromiero yepes pesucrop. [locrpouts rpaduk 3asucumoctu I(t) B
uHTepBaje BpeMenu ot 0 j1o t.

Ne a,t Ne at

Bap. Bap.

1 a=2culc’ t=1c 11 a=4culcl t=1c
2 a=2cemlclt=2c 12 a=4emllt=2c
3 a=2culc’t=3c 13 a=4culc t=3c
4 a=2culcl t=4c 14 a=4ceullt=4c
5 a=2cmulc® t=5¢ 15 a=4cemlt=5c¢

3amaua 2. Ha conerouna anunoi | = 10 cMu 10131610 MOMEPEYHOTO

cedenus S= 5 cM? HaZeT MPOBOJIOYHBIH BUTOK COMpoTHBIeHneM R = 1 Ity R NI
Om.Ob6moTka conenouia umeetr N = 500 BUTKOB, U O HEMY UJET TOK, CHUJIa

KOTOPOT'O MEHSIETCSI CO BPEMEHEM I10 33/ITaHHOMY 3aKOHY

I(t) = 10(1 — et/ T). Haiitu 3aBHCUMOCTB OT BpeMeHU cuitbl ToKa l1(t)B

MIPOBOJIOYHOM BUTKE U TIOCTPOUTH TpaduK ITOW 3aBHCHUMOCTH B HHTEPBAJIC

BpeMeHu oT 00 t.

Ne Ne

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

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




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

Bap. Bap.

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

3agaua 3. DnekTpuyeckas Lenb COCTOUT U3 KaTyIIKU HHAYKTUBHOCTBIO L = 0.5
MmIH,pe3ucTtopa conporusierreMm R = 100 Om u ucrounuka toka, 9/C kotoporo
MEHSIETCSI CO BPEMEHEM I10 3aJaHHOMY 3aKoHy E (t) = Eo(l — et/ T). Haiitu
3aBUCHMOCTh OT BpeMeHH CHIbl ToKa () B enu u mocTpouts rpaduk 3Toi

3aBUCHUMOCTH B MHTepBase BpemeHu ot 0 1o t.

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

Bap. Bap.

1 Eo=10B, =10 mxc, t = 20 MKc 11 Eo=30B, t =10 mxc, t = 20 MKc
2 Eo=10B, 7= 10 mkc, t = 30 Mkc 12 Eo=30B, r =10 mxkc, t = 30 Mkc
3 Eo=10B, 7= 10 mxkc, t = 40 mMkc 13 Eo =30B, 7= 10 mxkc, t = 40 Mkc
4 Eo=10B, 7= 10 mxc, t = 50 mMxc 14 Eo=30B, 7= 10 mxc, t = 50 Mxc
5 Eo=10B, 7= 10 mxc, t = 60 MKc 15 Eo=30B, r= 10 Mkc, t = 60 MKc

TEMA: KOJIEBAHUSA WU BOJIHbI. TAPMOHUYECKHME KOJIEBAHUA MW HX
XAPAKTEPUCTHUKH

3agaya 1. Ousznueckuil MasSTHUK IpeJICTaBIsIET COO0N TOHKUIA OTHOPOIAHBIN

CTep KeHb JIHHOM | = 1 MM Maccoiim, Ha KOTOPOM JKECTKO 3aKperieHa
MarepualibHas Touka Maccoir MHua paccrostauu d(d<I/2)oT HUKHEro KOHIIa CTEPIKHS.
Touka noaBeca MasiTHUKA HAXOAUTCS Ha paccTosHuU X(X<I|/2) oT BepxHero koHmna
crepkHsi. HaiiTi 3aBUCUMOCTD TTeproIa MalibIX KojieOaHuii T MasTHHUKA OT
PACCTOSIHHSL X ¥ TOCTPOUTH rpauK 3TOW 3aBUCUMOCTH T (X)B HHTEpBaJie U3MECHECHUS
xot 0 10 1/2.0npenenuts mo rpaduKy MUHUMAIBLHOE 3HAYEHUE ITeproaa TKoIeOaHuii

MasTHUKA. Y cKOopeHue cBo6oaHoro naaenus 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=030MmM, 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=1.5
5 d=030MmM, M/m=1 15 d=045M, M/m =15

3agaua 2. MaTepuaiibHas TOUYKa COBEPILAET OJHOBPEMEHHO TapMOHHUYECKUE KOJIeOaHHs B IBYX
B3aMMHO NEPIEHIUKYISIPHBIX HAPABICHUX: BIOJb OCUX -- IO 3aKOHY

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

TPACKTOPUIO IBUKCHUA MaTepHaHLHOﬁ TOYKH.

BJ:;. g, k BJ:; Mg, K
1 n=2c4Ln,=3cLk= 11 n=1ctn,=3cLk=2
2 n=1ctn,=2cLk= 12 n=1c4n,=3cLk=3
3 ny=3c4Ln,=2cLk= 13 n=3cYn,=2cLk=2
4 n=2ctn,=1cLk= 14 n=2cin,=1cLk=4
5 n=2citn,=1cLk=6 15 n=2ctn,=3cLk=6




3agauya 3. Cuiia ToKa B 3JIEKTPUUECKOM KOHTYpPE MEHSIETCSI CO BpEMEHEM 4

no 3akony: I(t) = I, cos(2mvt), In=0.14, v =50 I'y. Haiitu

aMIUTMTYY HAPSDKEHUS U CABUT (pa3 MEKIy TOKOM M HaMpsDKCHUEM Ha | lc
3agaHHoOM y4acTke nenu (AF wau BD).

[Moctpouth rpaduk 3aBucumocTH HanpspkeHus U(t)Ha sTom ywactke oT o

BpemeHu t B unTepBaine nsmenenus t or 0 go 40 mc.

0
~ U

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

10.2.2. KoMILIEKT TeCTOBBIX 3aJaHHIi

1. HOCTyHaTeﬂbHLIM Ha3bIBA€TCA ABUKCHUEC, IIPU KOTOPOM

1. Bce Touku Tena ABMXKYTCS IO OKPYXHOCTSIM, HEHTPBI KOTOPBIX JIeXkKaT Ha OAHOH U
TOH XK€e MPSIMOH.

2. Bce ToukH Tena nepemMenaTcs B MapauiebHbIX IIOCKOCTSIX.
Bce Touku Tena ABHXKYTCA 110 IPSMOM.

4. Jlro6as mpsMasi, )KeCTKO CBSI3aHHasl C ABIKYLIUMCS TEJIOM, OCTaeTCs MapajieIbHOM

CBOCMY IICPBOHAYAIIBHOMY ITOJIOKCHUIO.

2. 3akoH BCEMHUPHOI0 TATOTCHUSA TJIACUT: MEKIY JIO0BIMH ABYMS MaTE€pHaJIbHbBIMH

TOYKAMM JACHCTBYyeT

1. Cwua B3aMMHOTO IPUTSKEHUS, IPSMO MPONOPIIMOHAIBHAS TPOU3BEACHUIO MacC

3TUX TOYEK U 00OpPaTHO MPOMOPIMOHATIbHAS KBAJPATy PACCTOSHUS MEXIY HUMH.



2. Cuna B3aMMHOTO OTTAJIKUBaHMS, IPSIMO MTPONOPIMOHATIbHAS TPOU3BEICHUIO Macc
3THX TOYEK U 0OPaTHO MPOMOPLUOHATBHAS KBAJPATy PACCTOSHUSI MEXK1Y HUMHU.

3. Cuna B3aMMHOTO NPHUTSKEHUS, TIPSIMO MTPONOPIIMOHATIbHAS KBAJIPATy PACCTOSHUS
MEXy STUMHU TOYKaMH U 00paTHO MPOIOPLUOHATbHAS TPOU3BEACHUIO UX Macc.

4. Cuna B3auMHOIO NPUTSHKEHUS, IPSIMO IPONIOPLHOHAIbHAS POU3BEICHHUIO Mace

9THUX TOYCK H O6paTHO MMponopuruoHajibHasA paCCTOAHUIO MCIKAY HUMMU.

3. DiieMeHTApHOH MeXaHM4YecKOoi padoToi Ha3bIBaeTcs
1. BekropHas u3udeckas BeJUUUHA, PaBHAs BEKTOPHOMY ITPOU3BEICHUIO CHUIIBI U
HepeMeIeHus: did =|F,dr |[=F dr sm
2. CransipHas (pusnyecKas BENMYMHA, PABHAs CKATAPHOMY IPOM3BE/ICHUIO BEKTOPOB
crbl ¥ nepemernenys:; 44 =& - dF = F.dr-cosa
3. BekropHas (pu3nyecKas BEIHUNHA, PABHAS BEKTOPHOMY IIPOU3BENACHHUIO
HEPEMELIEHUS Y CHIIBI: ad=|dr.F J= dr#.sin &
4. CxansgpHas puznyeckasi BeIMUNHA, PaBHAS POU3BEICHUIO MOIYIISI CHIIBI U

AIIEMEHTAPHOTO MyTH: dA=F.ds

4. I1pun a0COIIOTHO HEYNIPYTOM yAape
CoxpaHseTcss UMITYJIbC U MTOJIHAS MEXAHWYECKas DHEPIHsL.
CoxpaHseTcs: UMITYJIbC.

YacTe MeXaHHMYECKOM OHEPTHHU MEPEXOAUT BO BHYTPCHHIOTO.

> w e

COXpaHHeTCH MMOJIHAA MEXAHUYCCKAA SOHCPTU.

5. Kak ¢popmyaupyercsi O0CHOBHOM 3aKOH JUHAMMKH BPAIATEJIbHOI0 IBUKEHUsN?

1. Bpamaromumii MOMEHT Teja OTHOCUTEIBHO OCH Z paBEH MPOU3BEICHUI0 MOMEHTA
MHEPLHUU OTHOCUTENIBHO TOH K€ OCH Ha YIJIOBOE YCKOPEHHUE.

2. Bpamarommii MOMEHT Tela OTHOCHTEBHO OCH Z PaBEH MPOM3BEACHUIO KacaTeIbHON
CHJIBI Ha €€ TIeYO.

3. Bpamarommii MOMEHT Te1a OTHOCHTEBHO OCH Z PaBE€H MOMEHTY MHEPIIHH
OTHOCHTEJIBHO TOU K€ OCH.

4. Bpamarouii MOMEHT TeJla OTHOCUTENIbHO OCH Z PaBEH MPOU3BEACHUIO UMITYJIbCA

TCJIa Ha IIJICYO UMITYJIbCA.

6. BrpiOepure yTBepaKIAeHHE, KOTOpOe CIPABeIJIMBO OTHOCHTEJBHO CTATHYECKHUX
MArHUTHBIX I1OJIEH.
1. CuoBble TMHUM MarHUTHOT'O TIOJISL PA3OMKHYTHI.
2. MarnuTHOe 1oJse AeUCTBYEeT Ha 3apsDKEHHYIO YaCTHUILy C CHIIOHN, 00paTHO

IIPONOPLIMOHAIBHOM CKOPOCTH YaCTHULIBI.



3. Hupkynsuus BeKTopa HaPsHKEHHOCTH MAarHUTHOTO TIOJISE BOJIb IIPOU3BOJIBHOTO
KOHTYpA OIIPEAEIIACTCS TOKAMHU, OXBAaTBIBAEMBIMU 9TUM KOHTYPOM.

4. MarauTHoOe 1oJie ﬂeﬁCTByeT TOJIBKO Ha HCIIOJABUIKHBIC SJICKTPHUYCCKUC 3apAbl.

7. IlIpaBuio Jlenua riacur:

1. MHAayKIMOHHBIN TOK B KOHTYpPE UMEET BCEr/la TAKOE HAIPABJIEHUE, YTO CO3/1aBAEMOE
VM MarHuTHOE I10JI€ IPENSATCTBYET M3MEHEHUIO MarHUTHOT'O II0TOKA, BBI3BABLIEMY
9TOT UHAYKLIIMOHHBIN TOK.

2. TonoBka BUHTa, BBUHYMBAEMOI'O 110 HAIPABJICHUIO TOKA, BPAIIIAETCS B HAIIPABICHUN
JINHUI MarHUTHOW MHIYKIUU.

3. Ecnm magoHb J1eBOW PYKH PaCIOIOKHUTh TaK, YTOOBI B HEE BXOIMII BEKTOP
MarHMTHON MHAYKIIMH, a YETHIPE BBITSHYTHIX MaJIbIa PACIIOIOXKUTH 110
HAIPaBJICHUIO TOKA B IPOBOJHHUKE, TO OTOTHYTHINA OOJBIION TaJel] MOKAXKET
HallpaBJICHUE CUJIbL, JCMCTBYIOLIEH HA TOK.

4. Ecnu nagoHb J€BOM pyKH pacloJIOKUTh TaK, YTOObI B HEE BXOJIUII BEKTOP
MarHMTHON MHAYKIIMH, a YETHIPE BBITSHYTHIX Majblla HAIPABUTH BJIOJIb BEKTOPA
CKOpPOCTH, TO OTOTHYTBIM OOJIBLION Nasell MOKaXeT HallpaBJIEHUE CUIIbI,

JIEACTBYIOLIEH HA MOJIOKUTEIbHBINA 3apsil.

8. Kakoe n3 ypaBHennii MakcBesia oTpaskaer TOT ()aKT, YTO HCTOYHHKOM BHXPEBOI0
MArHUTHOI'O I0JI, IOMMMO TOKOB IPOBOJAMMOCTH, SIBJIAETCH H3MEHANLIEeCsH CO BPpeMeHeM

3JIeKTpU4YecKoe mojae?

N
DndS = Z q;
§ i=1

1.

B.dS =0
2. Js

0@

Edl= ——
3 Ji dt

Hdl ., 9D ds
4 L s ot

9. Cuenywomasi cucremMa ypaBHeHHWil MakcBe/uia cnpaBelinBa Ui INEePeMEHHOIO

IJEKTPOMArHUTHOIO MOJA ...



)

e

e

— - a§ —* — —- 55 -
Fai=— | 2245 Hdizf 9% 4§

ﬁ’d§=f av =3
, P ¢ BdS =0

IIpu oTcyTCTBHM 3apsIKEHHBIX TEIL.
[Ipy HanuKMK 3apsKEHHBIX TEJI XU TOKOB IIPOBOJIMMOCTH.
IIpu oTCYyTCTBHM TOKOB IPOBOJAUMOCTH.

HpI/I OTCYTCTBHHU 3apsKCHHOCTH TCJI U TOKOB IIPOBOAUMOCTH.

10. MarHuTHasi NIPOHMLAEMOCTb HEKOTOPOii cpeabl p < 1. K kakoMmy THIy MArHETUKOB

NMPUHALJIEKUT JaHHas cpena?

1.

2.
3.
4

JlmamMarHeTuK.
[TapamarueTuk.
®eppoMarHeTuk.

Bakyywm.

11. BosiHa Ha3bIBaeTCa IJIOCKOI, ec/Iu:

1.
2.

Yactuupl cpeabl KoJeOI0TCs B HAllPaBJIEHUN PACIIPOCTPAHEHUSI BOJIHBIL;
Yactuupl cpebl KoJeOIoTCs B MIIOCKOCTAX, IEPIEHIUKYJIIPHBIX HapaBICHUIO
pacrpoCTpaHEHHs BOJIHBL.

Ee ¢ppoHTHI BO Bce MOMEHTBI BpEMEHU MPEACTABIAIOT cO00 MapanenbHble
IUIOCKOCTH.

BonHOBbIE TOBEPXHOCTH MPEACTABISAIOT COO0M COBOKYITHOCTh KOHIIEHTPHUUECKHUX

cdep.

12. B HeKk0TOpO#l TOYKe NMPOCTPAHCTBA PA3HOCTH XOAa Jy4eidl OT ABYX KOI'epeHTHBIX

HCTOYHUKOB paBHa A = 2,5 A, rae A- njmHa BoJHbL. Kakoe u3 yrBep kieHuil npaBujibHoe:

1.

2.
3.
4

B Touke — makcumym.
B Touke — MUHUMYM.
B To4Kke He BBINOJIIHAKOTCSA YCJIIOBHUS HU MAKCUMYyMa, HU MUHUMYMa.

WHTEHCUBHOCTH OCBCIICHUS ITOBEPXHOCTU BO BCCX TOUYKAX OAWHAKOBA.

13. llpu nudpakunu @payHrodepa Ha OAHOM IIEJH CyKeHHe IIeJTH NMPUBOAUT K TOMY,

4To:



1. LleHTpaybHBINA U IpYrUe MAKCUMYMBI PACIUIBIBAIOTCS, MX HHTEHCHUBHOCTD
YMEHBIIIAETCS.

2. JludpakumoHHas KapTUHA CTAHOBUTCA sIpue, TU(PPAKIIMOHHBIE MTOJIOCHI YK€, a YHCII0
UX MEHbIIIE.

3. B nenTpe nomyvaercs pe3koe U300pakeHne UCTOYHUKA CBETA.

4. lleHTpanbHbIi MAKCUMYM CTAaHOBUTCS YK€, & UACIIO 110JIOC OOJIBLIE.

14. EcTecTBeHHBIM Ha3bIBAETCH CB€T, B KOTOPOM:

1. CBeToBOIi BEKTOp HMEET BCEBO3MOKHBIE PABHOBEPOSTHBIE OPUEHTALUH.

2. Hanpasienus koyie6aHni CBETOBOTO BEKTOPA KAKMM-TO 00pa3oM yrmopsA0UYCHBI.
3. IlpucyrcTByeT nmpeuMymiecTBEHHOE HaNpaBlieHHE KOJIeOaHuii CBETOBOTO BEKTOPA.
4

CBeToBOI BEKTOp KOJ€0JIETCS TOIBKO B OTHOM HAIPaBJICHHUH.

15. 3akon Kupxroda riacur:

1. OrtHoureHue CHCKTpaHBHOﬁ IIJIOTHOCTH BHCPFGTHHGCKOﬁ CBCTHUMOCTH K
CHGKTpaHBHOﬁ HOFHOM&TCHBHOﬁ CIIOCOOHOCTH HE 3aBHUCHUT OT IpUupoabl TCJIa; OHO
ABJICTCA AJI1 BCEX TCI YHHBepcaHBHOﬁ (bYHKHHeﬁ JaCTOThI U TEMIICPATYPHI.

2. OrtHolIeHUE CHCKTpaHBHOﬁ IIJIOTHOCTH BHCPFGTHHGCKOﬁ CBCTHUMOCTH K
CHGKTpaHBHOﬁ MOTJIOMIATeIbHOM CITOCOOHOCTH paBHO CHeKTpaHBHOﬁ IJIOTHOCTH
3HepFeTI/I“IeCKOI>'I CBCTUMOCTHU YCPHOT'O TCJIa IIPU TOM XKe TEMIICPATypPEC U 4aCTOTC.

3. Z[J'II/IHa BOJIHBI, COOTBETCTBYIOIIASl MAKCUMAJIbLHOMY 3HAUYCHUTO CHGKTpﬁJ’IBHOﬁ
IIJIOTHOCTHU 3Hepl"eTI/I‘-IeCKOI71 CBCTUMOCTH YCPHOI'O TCJIA, O6paTHO IMpornopuruoHaJIbHa
€ro TepMOHHHaMquCKOﬁ TEMIICpaType.

4. 9HepFCTI/I‘leCKaH CBCTUMOCTD YCPHOT'O TCJIa MMPOMOPHHUOHAIbHA quBepTOﬁ

CTCIICHHU €TI0 TepMOHHHaMquCKOﬁ TCMIICPATYPHI.

7.3. OueHoYHbIe CpeacTBa JAJs NMPOMEXKYTOYHOIH aTTECTAIMU O HTOraM OCBOEHUS

AUCHUITIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAluM

Kype 1
Ne n/m Bonpocsl k 3auery
1 Pusnka. MeToab! GU3NUECKOro UCCIETOBAHMSL.
2 Mexanuka. Mexannueckoe IBKeHHE. MaTepuanbHas Touka. AOCOTIOTHO TBEPOE
TEJNO.
3 CriocoObl onucanus IBIKEHUS. Pagnyc-BekTop.
4 CpenHsisi CKOpOCTb JBUKECHHUS TeJa.
3) MrHoBeHHas: CKOPOCTb TeJIa.
6 YckopeHue Tena: cpeiHee, MTHOBEHHOE.




Cocrapnsronue yCKOpeHHUs: TaHI€HIMAlIbHAs ¥ HOPMalbHas a_,d,, .

8 CpeaHsist yrioBasi CKOPOCTb TeJa.

9 MrHoBeHHas yrioBas CKOPOCTb Tella.

10 VYTroBoe yCcKOpeHHe Teja: CpeiHee, MTHOBEHHOE.

11 CBs3b JIMHEHHBIX U YIJIOBBIX KHUHEMATUYECKUX XapAaKTEPUCTHUK B BEKTOPHOM H
CKaJISIPHOM BUJE.

12 Jlunamuka. JlnHaMuyeckre XapakTepUCTHKH: Macca, CHJIa, UMITYJIbC.

13 3axonbl HproToHA.

14 Cuna tspxkectu. Cuia peakiiuy Onopbl WU MOJIBECa.

15 Cuna tpenus nokos. Cuia TPEeHUs! CKOJIbKEHMSL.

16 Cwia ynpyroctu. 3akoH ['yka.

17 Bec. Bec Ha HenoaBHKHOM onope, Ha JBHKYyLIercs onope. HeBecoMocTsb.

18 Mexannueckasi cucreMa. BHyTpeHHHE U BHEIIHWE CHUJIbl. 3aMKHYTash MeXaHU4ecKas
cucTeMa. 3aKOH COXpaHEHMsI UMITYJIbCA.

19 LlenTp Macc cucteMbl. Panuyc-BekTop IIeHTpa Macc, CKOPOCTh JABMXKEHHUS LIEHTpPa
Macc. 3aKOH JIBUJKEHUS IEHTpa Macc.

20 Mexanuueckas padoTa OCTOSHHON CHJIBL.

21 PaboTta nepeMeHHO CUJIbl U €€ BRIpAKEHUE uepe3 KPUBOJIMHEHHBIA HHTErpall.

22 MOoIHOCTb Cpe/iHsIsl, MTHOBEHHASI.

23 KoncepBarupuble cuiibl. HeKoHCEpBAaTUBHbBIE CHITBI.

24 Kunernueckas sneprus tena. CBs3b KHHETHYECKON YHEPTUU C pabOTOM.

25 [TorenuuanpHas  SHeprusa. CBs3b  MOTEHIHMATBLHOM  SHepruu ¢ paboToi
KOHCEPBATHUBHBIX CHII.

26 [Tonnas MmexaHuyeckasi JHeprusi. 3aKOH COXpaHEHH MOJTHON MEXaHUYECKOM SHEPTUH.

27 [ToctynaTtensHoe ABMKeHHE. BpamarensHoe nBuxenue. [1nockoe 1BuxeHue.

28 Kunerndeckas 3Heprus BpamareabHOro JBUKEHUS Tea.

29 MOMEHT MHEpLNH Tea.

30 MoMeHT WHepHHH Tejla OTHOCHTEIBHO OCH, HE MPOXOIIeH uepe3 IEeHTp Macc.
Teopema Illteitnepa.

31 MOMEHT CHJIBI OTHOCUTEIHHO TOYKH. MOMEHT CHIIBI OTHOCHTEIHHO OCH BpPAIICHUSI.

32 PaccMoTpeTh Kakasi cujia MPUBOAMT TeJIO K BPAILICHHIO.

33 MoOMeHT uMIylbCa OTHOCHUTENIBHO TOYKH. MOMEHT HMIYJIbca OTHOCHTEIBHO OCH
BpAIICHHUSI.

34 3aKOH COXpaHEHHUs MOMEHTa UMITYJIbCa

35 OCHOBHOE ypaBHEHUE IMHAMUKH BpallaTeIbHOTO BUKEHUS (2 GOopMBl).

36 [Tpunnun otnocurensHocT ['anunes. [locrynarsr CTO.

37 [IpeobpazoBanust Jlopenia. Cinenctus u3 npeobpazoBanuii Jlopeniia.

38 OCHOBHOWM 3aKOH pPENSTUBUCTCKOM JWHAMHKM MaTe€pHajbHONH TOYKH. 3aKOH
B3aMMOCBSI3M MacChl i SHEPTHH.

39 [Tpeamer u3yueHust MOJEKYISApHON (pu3nku. OCHOBHBIE MOJIOXKEHHUS MOJEKYJISPHOM
¢u3ukn. OCHOBHBIE TEPMOJINHAMHYECKUE TAPAMETPHI.

40 YpaBHeHHe cocTosTHUS uaeanbHOro raza (Menneneesa-Kianeiipona).

41 YpaBHeHUe nepexo/ia rasa U3 0JHOTr0 COCTOSIHUS B IPYTOE.

42 OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPHUN.

43 M30mporiecchl ¥ 3aKOHBI, ONMCBHIBAIOLINE UX.

44 3akoH MakcBeria 1 pactpeiesIeHUst MOJIEKYIT IO CKOPOCTSIM.

45 CKOpoCcTH, XapakTepH3YIOLIHME COCTOSHUE ra3a: Haubojee BEepOsTHAs, CpEeAHss
apudmeTnyeckas, CpeHss KBaapaTuyHasl.

46 bapomerpuueckas hopmyia.

47 Pacnpenenenue bonbimana.
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Buytpennsis sHeprusi. BHyTpeHHSsI SHEprus OJHOTO MOJIsA, MPOHU3BOJBHOM MaccChl
ra3za. CnocoObl U3MEHEHUsI BHYTPEHHEH SHEPTUu.

49 Yucno creneneit cB000/1bI MOJIEKYJIbl. 3aKOH PABHOMEPHOT'O paclpeAeeH!s S3HEprum
1o cTeneHsM cBo0obl. CpeaHsst SHEpTrust OTHOW MOJICKYJIbI.

50 PaboTa raza. Pabora nmpu n30XxopHOM, H300apHOM, H30TEPMHUUECKOM IPOIIECCaX.

o1 IlepBoe Ha4aIO TEPMOJMHAMUKHU.

52 IIpruMeHeHue nepBOro Havyaaa TEPMOJIMHAMUKH K H30IPOLIECCAM.

53 Anmnabatnyeckuii mpomecc. Ypasuenue Ilyaccona. WM3o00pasute rpaduyecku
aanabaTuyeckuil npouecc B KoopauHarax pV.

54 TennoeMKkocTb. Y 1enbHas TeNI0eMKOCTb. MouIIpHas TEMII0EMKOCTb.

55 MonsipHasi TEIJIOEMKOCTh NMPU MOCTOSHHOM 00BEMe, MOJIIpHAs TEIUIOEMKOCTh IPH
MIOCTOSIHHOM JIaBJieHUU. Y paBHeHUe Maiiepa.

56 [TpuHIMN ecTBUS TEIUIOBBIX JBUTATENEH M XOJIOAWIbHBIX MamuH. Koadduuuent
H0JIE3HOT'0 AEHCTBHSI TEIUIOBBIX MAIIMH.

S7 [{ukn Kapro. KoadduimeHt mosie3Horo AeicTBHs MICaIbHON TEIJIOBOW MAIlIHHEIL.

58 Ountponus. TepmoauHaMuyeckas BeposiTHOCTb. Popmyia bosbiimana.

59 OOGparumblii niporiecc, HeoOparumblii mpornecc. HepaBenctBo Kiaysmyca. Bropoe
HayaJIo TEPMOJAUHAMUKH.

60 TpeTbe HauaI0 TEPMOJMHAMUKH.

Kypc 2
Ne n/m Bonpocsl k 3auery

1 DNeKTpU4eCcKuil 3aps]i, €ro CBOMCTBA.

2 3aKOH COXpaHEHMsI AJIEKTPUUYECKOT0 3apsijia.

3 3axoH KynoHna.

4 OnekTpocraTuueckoe noje. HanpsykeHHOCTh 3J1€KTPOCTaTHUECKOT0 MOJIS.

5 IIpyuHIUIT CyNEPIIO3UIIMH SJIEKTPOCTATUYECKUX TOJIEH.

6 Jlunosnp. DneKTpocTaTuyecKoe 1oJie AUIMOIS.

7 Teopema ["aycca ajist 3JIEKTPOCTATUYECKOTO TOJISI B BAKYyyMe.

8 Paccuutate ¢ momomplo TeopeMbl [aycca 1mose paBHOMEPHO —3apsKEHHOM
0EeCKOHEYHO! MIOCKOCTH

9 PaccuuTath ¢ momolipio TeopeMsl ['aycca rnosie paBHOMEPHO 3apsKeHHOH cepbl.

10 Paccunrath ¢ momoipio TeopeMsl ['aycca nosie 00beMHO 3apsXKEHHOTO I1apa.

11 Paccuutate ¢ momoupto Teopembl [aycca mose paBHOMEPHO —3apsKEHHOT'O
0OECKOHEYHOT0 LUJINH/pA (HUTH).

12 BerauciieHre pa3sHOCTH MOTEHITMAIIOB IO HANPSHKEHHOCTH TIOJISL.

13 PaboTa 1o nepeMenieHnIo AEKTPUYECKOro 3apsijia B 3JEKTPOCTATHUECKOM MOJIE.

14 [{rpKynsiius BEKTOpa HAIPSKEHHOCTH 3JIEKTPOCTATHYECKOTO MOJIS.

15 [ToreH1man 37eKTPOCTaTHUECKOTO MOJIS.

16 HanpshkeHHOCTh KakK IpaIneHT MOTEHITHAIA.

17 [TpOBOTHUKH B JIEKTPOCTATUYECKOM TOJIE.

18 DJEKTPOEMKOCTh YEIUHEHHOTO MPOBOAHUKA. DIIEKTPOEMKOCTh I1apa.

19 Konpaencaropsl. D1eKTpOEMKOCTh KOHIEHCATOPA.

20 EMKocTh mi1ockoro, chepuyeckoro, UIMHIPUYECKOT0 KOHIEHCATOPOB.

21 CoenvHeHre KOHJIEHCATOPOB: MapajuielabHOe, mocienoBarenbHoe. OOmas eMKOCTh
Oarapen KOHJIEHCATOPOB.

22 DHeprus 3apsHKeHHOTO0 MTPOBOJIHUKA, KOHJICHCATOPA.

23 OHeprus MEKTPOCTATUYECKOTO MOJIS.

24 Tunsl nudnextpukos. [lonspusanus TU3IEKTPUKOB.
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[TonsspuzoBanHOCTh. HanpskeHHOCTD MOJIA B IMAJIEKTPHKE.

26 OnexTpudeckoe cmenieHne. Teopema [aycca st 37MEKTPOCTaTHYECKOTO MO B
JMBJICKTPUKE.

27 Cernero31ekTpuku. OTIMYUTEIbHBIE OCOOCHHOCTH ATOTO TUTIA TUAJICKTPUKA.

28 ITocTosiHHBIN An1eKTpUYecKii TOK. Ero XapakTepuCTHKH U yCIOBHUS CYIIECTBOBAHHUS.

29 PasHocThk noteHnmanos, snexkrpoasrmxynas cuina JJC, HanpskeHue.

30 3axkoH OMa aJ11 OJHOPOAHOT'0, HEOJHOPOJHOI'0 YYaCTKOB M 3aMKHYTOH LIEIH.

31 BriBoj 3akona Oma B auddepeHnuanbHoi hopme.

32 Pabora snexrpudeckoro Toka. MOITHOCTh 3IEKTPHUYECKOTO TOKA.

33 3akon JIxoyns-Jlenna. Beisox 3akona JIxoyisi-JIenna B nuddepennumansHoi Gopme.

34 MarHuTHOE TOJie M €ro XapakKTepUCTUKU. [IpuHIMN Cynepno3unuyu MarHUTHBIX
MIOJIEH.

35 3akon buo-Capapa-Jlamiaca st pacuera MarHUTHBIX MOJIEH.

36 PacueT MarHMTHOrO 1MOJIsl MPSIMOTO IPOBOJIHUKA C TOKOM.

37 PacueT MarHMUTHOrO MOJIsl B LIEHTPE KPYTOBOI'O MPOBOJIHUKA C TOKOM.

38 3aKOH MOJHOTO TOKA MJIM TEOpEMa O HUPKYISIIIMYA BEKTOPA MAarHUTHOW MHTYKIIHH.

39 Cuna Amnepa. BzaumopelicTBue napauienbHbIX TOKOB.

40 Cwua Jlopenna. JIBuxeHue 3apsHyKeHHBIX YaCTHUI] B MATHUTHOM TIOJIE.

41 IToTok BEeKTOpa MarHUTHON MHIYKLIUH.

42 Teopema ['aycca 111 MAarHUTHBIX ITOJIEH.

43 MarHuTHbI€ 110JIs1 COJICHOMJIA U TOPOUJIA.

44 PaboTa 1o nepeMerieHuo NpOBOJHUKA U KOHTYpa C TOKOM B MAarHUTHOM I10JI€.

45 SIBneHne anexTpoMarHuTHOM MHAyKuu. Kiaccuyeckne oneltel Papajes.

46 3akoH dapajes 1Sl ABJICHUSI IEKTPOMAarHuTHoM uHaykuuu. [pasuiio Jlenna.

47 SIBnenne caMonHAyKIMu. MTHAYKTUBHOCTS.

48 SIBneHre B3auMHON MHIYKIUU.

49 Toku py pa3MBIKaHUH TETH.

50 Toku npy 3aMBIKAHUH TIETTH.

51 Tpancdopmaropsl. [IpuHimn ero paboTsl.

52 DHeprus MarHUTHOT'O TOJISI.

53 Tunbl MarHeTUKOB.

o4 HamarHnyeHHOCTS.

55 Hanps»keHHOCTh MAarHUTHOTO TOJIS.

56 MarsauTtHoe 1oJsie B BENIECTBE.

S7 DeppoOMarHeTUKu U X CBOMCTBA.

58 BuxpeBoe a51eKTpuyecKoe Mmovie.

59 Tox cMermeHus.

60 Cucrema ypaBHeHH MakcBesuia Ajs 3JIeKTPOMAarHUTHOTO MOJISI.

Kypc 2
Ne n/m Bomnpocsl K 3k3aMeHy

1 Kone6anusi. CBoOO0HBIC, BEIHYKIEHHBIE KoJieOaHus. ['apMoHnUecKkue, 3aTyXaromue.

2 ['apmoHnueckue KojeOaHUs, HX XapaKTEPUCTHKH. YpaBHEHHE T'apMOHUYECKHUX
konebanuid. ['padux S(t).

3 Kunemartuka rapmonHuueckux konebanuil. CKOpPOCTb, YCKOpPEHHE KOJeOIroImencs
BEJIMYMHBI.

4 JluHaMuKa TapMOHMYECKHX KoJe0aHMi: BO3Bpallalomias cujaa, KHHETHYecKas,
NOTEHIMAJIbHASI U TIOJIHAsl DHEPTUU.

3) MexaHnueckue rapMOHUYEcKue Kosebanus. MaTeMaTHUecKuil MasiTHUK. Y paBHEHUE




KoJieOaHmnil, COOCTBEHHAs 4aCTOTA, IEPUOI.

6 Mexanuueckue rapMoHudeckue Konebanus. [IpyXKMHHBIA MasTHUK. YpaBHEHUE
KosieOaHui, cOOCTBEHHAsI YaCTOTA, IEPHOJ.

7 DJeKTpOMarHUTHbIE  TapMOHHMYeckHe  Konebanusa.  KoneOaTenbHBIH  KOHTYP:
ypaBHEHHE, COOCTBEHHAs! YacTOTa, IEPUO/L.

8 3aryxaromue konebanus. ['paduk. YpaBHeHNE 3aTyXalOMUX KOJICOAHMIA.

9 XapakTepUCTUKU 3aTyXaloluxX KosebaHuil: ammuutyaa A(t), BpeMs penakcanuu T,
JorapupMHUECKUI TEKPEeMEHT 3aTyxaHus A, 1o0potHocTs Q.

10 Brinyxnennsie konebanus. ['paduk. YpaBHeHHE BRIHYKIEHHBIX KOJIEOAHHIA.

11 XapakTEepUCTUKH BbIHYKJIEHHBIX KOJECOAHUH.

12 Pe3onanc.

13 Bomna. Ilnockas u cdepudeckas BosHa. IlpomonpHass W momepeyHas BOJHA.
Monoxpomarnuyeckass BosiHa. KorepentHele BoaHbl. Cynepno3uuus BojH. PpoHT
BOJIHBL. BOJTHOBast IOBEPXHOCTB.

14 WNurtepdepennus ceera. UHTephepeHIIMOHHAs KapTHHA.

15 Crioco0bI MoTydeH s KOTEPEHTHBIX HCTOYHUKOB.

16 BbIBoj yCcl10BHMSI MAKCHMyMa M1 MUHUMYMa MHTEHCUBHOCTH ITPU UHTEP(PEPEHIINH.

17 Pacuer uHTEpPEPEHIIMOHHON KapTUHBI OT JBYX KOTE€PEHTHBIX MUCTOYHMKOB. lllupuna
MHTEP(PEPEHIIMOHHOM M10JIOCHI.

18 WuTepdepeHiiyst B TOHKUX IJIeHKaX. Pa3HOCTh xo1a Jyden.

19 Judpaknus ceera. /lndpakunonnas KapTuHa.

20 [Tpuniun INoiirenca. [punnun Iroiirenca-dpenerns.

21 Merton 30 @penens. [IpsMonuHeitHoe pacIpOCTpaHEHUE CBETA.

22 Judpaxius OpeHens Ha KPYTIIOM OTBEPCTHH U JIUCKE.

23 Hudpakmus dpayHrodepa Ha OAHOW MIETU. YCIOBHE MaKCHMyMa M MHHHMYyMa
UHTEHCUBHOCTH.

24 Hudpakuus Opaynrodepa Ha TudpakunoHHOHN pemierke. JudpakunonHas pemerka.
[lepuon nudpakuMOHHON pEHMIETKH. YCJIOBHE TIJIAaBHOIO MAaKCHMyMa, TJIaBHOTO
MUHHMYMA.

25 Hudpakius Ha npocTpaHcTBeHHOM pemetke. Dopmyns Bynsda-bparros.

26 EcTecTBEHHBIN U NOJIAPU30BAHHBIN CBET.

27 [Tonsipu3zanus cera. CTeneHpb NoJIpU3aluu.

28 3akoH Manoca.

29 [Tonsipu3anus cBeTa npu OTpaskeHuH, npernoMieHnu. 3akoH bprocrepa.

30 JIBoifHOE JTydernpeloMIICHHE.

31 [Tonsipu3aninoHHbIe TPU3MBI U TOJISIPOUIBL.

32 TermoBoe n3myuerne. XapakTepPUCTHKH TETUIOBOTO U3ITydEHUSI.

33 XapakTepUCTUKU MOTJIOIATEIbHOW CIOCOOHOCTU Tesla. AOCONIOTHO YEepHOE Telo,
cepoe Tello.

34 3akoH Kupxroda.

35 3akon Credana-bobpimana.

36 3akoH cMenieHus Buna.

37 [Tpobaema TemmoBoro uznyuenusi. opmyna Panes-Jxunca.

38 I'umoresa [liranka, hopmyia [Tnanka.

39 ®otoadpdexr. VYcraHoBka g uccienoBaHus  ¢orodddexra. BomprammepHas
XapaKTePUCTHKA.

40 3axonbl BHemHero Gotodddekra.

41 Bremnnii pororddexr. YpaBHeHue DWHIITEHHA.

42 @DOTOH U €ro XapaKTepUCTUKU: SHEPIHUs, Macca, UMITYJIbC.

43 Dddext Komnrona.

44 KopnyckynspHO — BOJIHOBOM yalIu3M 3J€KTPOMATHUTHOTO U3Iy4YEeHHUs
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I'mnotesa ne bpoiuns. ®opmyna ne-bporns.

46 Mopnenu aroma Tomcona u Pezepdopaa.

47 IToctynater bopa.

48 Cnektp aToma Bojiopoja no bopy.

49 COOTHOIIICHHE HEOTPEICICHHOCTEH.

50 BonHoBas pyHKIINS 1 €€ CTaTUCTUYECKHIA CMBICIT
ol Ypasnenue [Ipeaunrepa.

52 ATOM BOJIOpOJIa B KBaHTOBOW MexaHuke. KBaHToBble uncia. CriekTp aroma BOI0po/ia.
53 CTpoeHHe aTOMHBIX SIJIEp.

54 Snepusie cunbsl. Moaenu spa.

55 Jedext Macchl v SHEprHs CBS3HM spa.

56 PajroakTHBHOE M3JIyUYCHHE U €r0 BUIBL.

57 3aK0H paMOAKTUBHOTO pacraja.

58 Anwda-pacnan. bera-pacman.

59 AKTHUBHOCTb PaJIMOAKTUBHOTO BEIIECTBA.

60 SnepHble peakuuu




7.3.2. Kpurepuu ¥ HOpMbI OLIEHKH

Kypc ®opMma npoBeeHUs Kpurepun u HOpMbI OLIEHKHU
NPOMEKYTOYHOM aTTecCTAUM
1,2 3auer (IO HAKOMHUTEIbHOMY SAUTEHO Cryment HaOpan 55-100 ©6amioB 1mo wuTOry
PEUTHHTY) W3YyYEHUs! TUCIUILIMHBI B CEMECTpPE
Cryment w©abpan 0-54 OamioB 1o wuTOTYy
HE 3aUTCHO
W3yUYCHHMSI TUCIUIUTHHBI B CEMECTPE
2 Dk3aMeH (110 HAKOMUTEIHHOMY OTIUHO Crynent HaOpan 85-100 OGamnoB mo wurory
pEUTHHTY) W3yUYCHHUsI TUCIIUIUTHHBI B CEMECTPE
KODOLLO Crynent Habpan 70-84 OamioB 1o HTOry
p U3y4YEeHHSI TUCIUIUTHHBI B CEMECTpPE
Cryment HaOpan 55-69 OamioB 1o wuTOTry
YIIOBJIETBOPUTEIHHO
W3yUYCHHUsI TUCIIUIUTHHBI B CEMECTPE
Crynent Habpan 0-54 O6amioB 1o urory
HEYIOBJIETBOPUTEIHLHO

N3YUCHUA TUCHUIIJIMHBI B CEMECTPC




8. YueOHo-MeTOoAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue U CIIUTIITUHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK,

yueOHOe KoanuectBo B
e nocoodwue, HAY4YHOM
. /;1 ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) yueOHO- I'ox u3panus oudamoTexe /
MeTOAnYecKoe HaunmMmenoBanue
nocoodue, 9bC
NPAaKTHKYM, Jp.)
Kypc ¢m3uku. B 3 tomax. Tom 1. MexaHwuka.
MonekynspHas ¢usuka : yueOHuk a1 By3oB / U. B.
CaBenbeB. — 9-¢ m3x., crep. — Cankr-IletepOypr :
1 Casennes 1. B. Jlan, 2022. — 356 c. . ISBN 978-5-8114-9568-9. — VYuebHoe mocodue 2022 OBC Jlanb
Tekcr:  amextponHsiii /  Jlanb JJIEKTPOHHO-
OoubaroTevyHast cUcTema. — URL:
https://e.lanbook.com/book/200498
Kypc oOuieit pusuku. B 3 1. Tom 2. DnexktpruyecTBo
u MartHetusM. Bomsbl. Onrtuka : yyeOHoe mocoOue st
By3oB / . B. CaBennreB. — 16-e u3z., crep. — CaHkT-
2 | CasenseB U. B. gffj?ggyng_8 Ele:FezKOczTZ:. :ngggpgﬁH;ﬁ I/?BI\JII:HZS-SZ Y4eOHoe mocodue 2022 OBC «Jlanb»
JNEeKTpOHHO-OMOMMoTeynas  cucrema. —  URL:
https://e.lanbook.com/book/185339
Kypc obuieit ¢pusuku : yaeOHoe nmocodue : B 3 Tomax
/ W. B. CaBenbeB. — 13-¢ uzn., crep. — CaHKT-
[lerepOypr : Jlawp, [6. 1.]. — Tom 3 : KsanroBas
3 | Casenbes U. B. ontuka. ATomHas ¢usuka. Pusmka TBEpAOro Tena.| YueOHoe mocodue 2022 9BbC «Jlanb»

@du3nka aTOMHOTO sIpa W DJIEMEHTapHBIX YacTUI] —
2022. — 320 c. — ISBN 978-5-8114-4598-1. — Texkcr :
ANeKTpoHHBIN //  JlaHb AJIEKTPOHHO-O0MOIMOTEeYHAs




Tun (y4eOHuK,

yueOHOe KoanuectBo B
e nocoowue, HAY4YHOM
. /;1 ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) yueOHO- I'ox u3panus oudamoTexe /
MeTON4eCcKoe HaumenoBanmue
nocoodue, 9bC
NMPaKTHUKYM, JIP.)
cucrema. — URL.: https://e.lanbook.com/book/206909
COopHUK BOMPOCOB W 3a1ad 1Mo oO0mmeid (usmke :
yuebHoe nocobue i By3oB / M. B. CasenbeB. — 10-e
u3., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 292 c.
4 | CasenbeB U. B. - ISBI}I 978-5-8114-9199-5. — Texer: Y4ebHOe mocobue 2022 OBC «Jlanb»
aNIeKTpOHHBIHN //  JlaHb AJIEKTPOHHO-OMOIMOTEeYHAS
cucrema. — URL.: https://e.lanbook.com/book/187820
3amgaun mo oOmielt pusuke : yueObHoe mocoodue / .
E. UpomoB ; xymoxkuuk H. A. Jlosunckas, B. A.
[Mpoxymun. — 14-e uzn. — Mocksa : JlabopaTopus
5 | Wponos U. E. suanuid, 2021. — 434 c. . ISBN 978-5-93208-513- VyeGHOe mocobue 2021 DBC «JIauby»
4. — Texkct : anexkTpoHHbI // JlaHb JJIEKTPOHHO-
OoubIroTeyHast cucrema. — URL:
https://e.lanbook.com/book/172247
Mexanuka. MonexkynsapHas ¢duznka u
C.H. lloremkuHa; B.A. | TepmoauHaMuka : ydyeOHO-MeToanuyeckoe nocooue / C.
Capadanona; H.B. H. IMoremkuna, B. A. Capadanona, H. B. UupkyHoBa [u Vaebio-
YupkyHoBa ( 1 1p) ap.]. — Toawsrru : TT'Y, 2021. — 210 c. — ISBN 978-
6 5-8259-1572-2. — Texct : oanektpoHHBIH /  JlaHb Meiooilgtéilcgoe 2021 IBC Jlanpy

JNEeKTpOHHO-OMOMMoTeynass  cuctema. —  URL:

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




Tun (y4eOHuK,

yueOHOe KoanuectBo B
nocoowue, HAY4YHOM
Ne
wn ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) yueOHO- I'ox u3panus oudamoTexe /
MeTON4eCcKoe HaumenoBanmue
nocoodue, 9bC
NMPaKTHUKYM, JIP.)
Konebanus. Ontuka. KBantoBass ¢usuka : ydeOHOE
Pemreros, B. A. mocodue / B. A. Pemeros, . B. Menemxko, E. A.
Menemko. — Tonpgartu : TI'Y, 2019. — 77 c.—
7 Texkct:  oanexktponHnslii /  Jlanb JNEKTPOHHO- | Y4eOHoe mocodue 2019 OBC «Jlanb»
OnbIMoTeYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/140180
8.2. JlonosinuTeIbHAS JIMTEPATypa
Tun (yueOHUK,
yueOHOe KoanuecTBo B
nocodue, HAY4HOI
Ne
w/n ABTOpBI, COCTABUTEIH 3arsiaBue (3aroJioBOK) yueOHo- I'ox u3panus OndmoTexe /
METOAUYECKOe HaumeHoBaHue
nmocooue, 9BC
NPAaKTHKYM, Ap.)
OO6muit kypc ¢pu3uky : yueOHoe mocodue : B 5 Tomax
/' . B. CuByxuH. — 6-e usn., crepeor. — Mocksa :
1 | Cusyxus, JI. B. iﬂ?;l\é[(f ?H/E’ fsoéﬁl _97??{ 912211_\1[?;2211_{;141(3__,&21?010 Y4eOHoe mocodue 2020 OBC «Jlanb»
9JIeKTpOHHBIHN //  JlaHb 3JIEKTPOHHO-OUOIMOTEeYHAs
cucrema. — URL.: https://e.lanbook.com/book/185713
CuByxun, [[. B. OOmmii kypc ¢usukm : ydeOHOE
2 | CuByxuH, [I. B. mocobue : B 5 Tomax / [ B. Cusyxun. — 6-¢ usn, Y4eOHoe mocobue 2020 OBC «Jlanb»

crepeoT. — Mocksa : DUZMATIIUT, 2020 — Towm 3 :
OnektpuuectBo — 2020. — 565 c¢. — ISBN 978-5-




Tun (y4eOHuK,

yueOHOe KoanuectBo B
e nocoowue, HAY4YHOM
. /;1 ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) yueOHO- I'ox u3panus oudamoTexe /
MeTON4eCcKoe HaumenoBanmue
nocoodue, 9bC
NMPaKTHUKYM, JIP.)
0221-1643-5. — Texkcr: oanekrponHbiii /  JlaHp
JJICKTPOHHO-OMOMmMoTeyHas  cuctema. —  URL:
https://e.lanbook.com/book/185725
OO6uwmii kype ¢usuku : yuebHoe nocodue : B 5 Tomax /
. B. CuByxun. — 3-¢ u3a., crepeor. — Mocksa :
OUSMATIIAT, 2020 — Tom 5 : ATomHas u saepHas
3 | CuByxun, /I. B. ¢uszuka — 2020. — 784 c. — ISBN 978-5-9221-0645- | YuebHoe nocodue 2020 OBC «Jlanb»

0.— Tekcr : anekTpoHHslii / JlaHb

OnOIMOTCYHAS cucTeMa. —
https://e.lanbook.com/book/185730

QJICKTPOHHO-
URL:




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX

CHUCTEM

OnekrponHo — oubmmoreunas cucrema (ObC) «Jlanby - https://e.lanbook.com/

OHiukoneaus GU3MKU ¥ TeXHUKH - http://femto.com.ua/

OU3NKO->HIMKIIONEANUECKHiT cioBaph - http://www.all-fizika.com/encykloped/

Anumanus GU3NIECKHX Mporeccos - http://physics.nad.ru/physics.htm -

8.4. IlepeueHb NpOrpaMMHOro odecrevdeHust

Ne Hanmenosanue IO PexkBU3UTHI uormsf)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc

JeCTBHS — OECCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIeCTBHS — OECCPOYHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL
AcademicEdition

norosop Ne 690 ot 19.05.2015, cpok
NeUCTBHA — OECCPOYHO

3 Mirapolis Human Capital Management

JUIIEH3UOHHBIN qoroBop Ne 234/10/21-K
ot 19.10.2021, cpok aeiicTBus — 10
01.03.2022

8.5. Onucanue MarepHaabHO-TEXHUYECKOH 0a3bl, HEOOXOAMMON I OCYLIECTBJICHUSA
00pa3oBaTeIbHOIO NMpPoOLECcCca MO0 JMCIUIIIMHE

Ne
/o

HaumeHnoBanue 000py10BaHHBIX
yY4eOHbIX Ka0MHETOB, JadopaTopuii,
MACTEPCKHUX U AP. 00bEKTOB JIA
NPOBe/IeHUs! MPAKTHYECKUX 1
JIa0OPATOPHBIX 3aHATHI

IlepeyeHb 0CHOBHOTO 000PYA0BAHMA

Aynmutopus BeOkoH(pepeHI .
VYyeOHast ay1uTopust AJisl IPOBEICHUS
3aHATUH JEKIIMOHHOTO THIA. Y4yeOHas
ayJUTOPHS JIsl IPOBEIACHUS 3aHATHM
CEeMHUHApPCKOro Thma. Y4yeOHas
ayUTOPHS ISl KypCOBOTO
IIPOEKTUPOBAHMSI (BBITIOJTHEHUS
KYpCOBBIX pa0oT). YueOHas
ayIUTOpUS AJIs IPOBEACHUS
IPYNIOBBIX U UHAUBUIYAJIbHBIX
KOHCYJIbTAllMi. YueOHas ayquTopus
JUIS IPOBEJIEHUS 3aHATUHN TEKYLIETro
KOHTPOJISL U TPOMEXYTOUYHON
aTTEeCTallUN.

VJIK-807

OKpaH TeJIEeBU3MOHHBIN, IIIUPMBI,
IIPOKEKTOp Ha mratuse. CTou
IIPENoAaBaTeIbCKUN, CTYIIbs
npernojiaBaTenbckue. TpaHcnapaHT-
nepeTsHKKa, CUCTEMHBIN OJIOK.



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

n/n

HaumenoBanmne 000py10BaHHBIX
y4eOHBbIX Ka0MHETOB, JadopaTopuii,
MACTEPCKHUX H JIP. 00beKTOB JJI
NPOBe/ICHUs PAKTHYECKUX U
J1a00paTOPHBIX 3aHATUH

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

IToMerenue 11 caMOCTOSITEILHON
paboTHI CTY/ICHTOB.
I-401

CTOJIbl YYEHUYECKHE, CTYJIIbsI
yueHuueckue, [1K ¢ Bbixonom B ceThb
NHurepHer.

Jlaboparopus «Onrtuka u
KoJIeOaHus».

YueOHast ayTUuTOpUS A7l KypCOBOTO
MIPOSKTUPOBAHUS (BBITIOTHCHHSI
KYPCOBBIX padoT).

Y4eOHast ayTuTOpHs IJIs1 TPOBEICHUS
TPYIIOBBIX U UHIUBUAYAIbHBIX
KOHCYJIbTALUH.

YueOHast ayTUTOpHS AJIsl IPOBEACHUS
3aHITHHA TEKYIIET0 KOHTPOJIS U

POMEKYTOUHOH aTTeCTallHH.
I'-333

Crosbl 1a00paToOpHBIE, CTYIIbS
YUEHUYECKHUE, CTOJIBI KOMIIbIOTEPHBIE,
CTOJIBI IIPETIOAABATEIBCKUE, CTYIIbs
npenogasarenbckue, [1K, ycranoBka
1t onbita «M3ydyeHne rapMOHNYECKUX
KoJ1e0aHUI MaTeMaTUYECKOro
MasiTHUKa», YCTAHOBKA JUIsl OIIbITA
«M3yueHmne rapMOHUYECKUX KOJIeOaHu
(U3MYECKOro MassTHUKAY,
ycTaHOBKa Juist onbita «VccnenoBanue
CBOOOJIHBIX 3aTyXaIOMIUX
AIIEKTPOMAarHUTHBIX KOJIEOaHUIT»,
yYCTaHOBKa Juis onblta «3yuenue
MHTEp(PEPEHIIUN CBETA MIPHU OTPAKEHUHN
OT IIJIOCKOIIApAJIEIbHON MIJIaCTUHBIY,
yCTaHOBKa Juisl onbiTa «3yuenue
3aTyXarlUX MEXaHUYECKUX
KoJieOaHuiT», yCTAaHOBKA TSI OTIBITA
«Bparenue miockocTy NosIpu3aun,
yCTaHOBKa Juisl onbiTa «M3yuenue
3aKOHOB TEIUIOBOT'O U3JIYy4YEHHUS,
yCTaHOBKa Jyisl onbiTa «M3yuenue
BHeIHero Gporoapdexray, ycTaHOBKA
Jutst onbiTa «M3yuenue nudpakunu
®payHrodepa Ha OTHOM IIETH,
yCTaHOBKa Jyist onbiTa «3yueHue
CIIEKTpa aTomMa BOJOpO/1a», YCTAaHOBKA
qutst onbiTa «Ilormonienne
PagMOaKTUBHOIO U3TYYECHUSI.
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