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1. Ilean ocBOEHUN TUCIUILIHHDI

lenp oCBOEHUA NHCUUILIMHBI —CO3/IAHUE OCHOB JOCTAaTOYHO IIMPOKON TEOPETUUYECKOU
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

JIMCUMIUTMHBI ¥ TIPAKTUKH, HA OCBOSHUH KOTOPHIX 0a3UpyeTCsl JaHHAS TUCHUTUINHA: BBICIIAs
MaTeMaTHKa, TEOpETHIEeCKas MeXaHHKa.
JIMCUMIUTMHBL U TIPAKTUKH, JUISI KOTOPBIX OCBOSHUE JaHHOUW TUCIUILUIMHBI HEOOXOIUMO KaK
npeamecTpyroniee: «Mexanunka», «MartepuanoBenenre 1 TKM».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble JAOCTUKEHUS IInanupyemble pe3yJibTaThbl
KOMIIeTeHI[UH KOMIIeTeHIUit o0yueHust
(Ko ¥ HAMMEHOBAHUE) (K01 ¥ HAUMEHOBAHUE)
- crioco0eH MPUMEHSATh OI1K-2.1 Brnaneer | 3HaTh: ()yHIAMEHTANBHBIC 3aKOHBI
OCHOBHBIE 3aKOHBI U MaTeMaTHYecKHM afnmapartoM | IPUPOJBI U OCHOBHBIE (DU3UUYECKHUE
METO/IbI UCCIIETOBAHUI Opy  pelieHUH (U3HYECKUX | 3aKOHBI B OOJACTH  MEXaHUKH,
€CTECTBEHHBIX HAYK JJIs 3azad. TEPMOAMHAMHKH, DJIIEKTPUYECTBA U
pelieHus 3aaq Mar"eTusma, MeToJibl TEOPETUUECKUX
npodeccuoOHaTbHON OIIK- 2.2 Criocoben | ¥ AKCIIEPUMEHTATBHBIX
nearensHocTH (OIIK-2) IPOBOAMTE  JIaGOPATOpHBIH | HCCIICTOBAHMUIA.
JKCIIEPUMEHT U 00padaThiBaTh | YMETh: OCYLIECTBJIIATH TOUCK,
pe3ysbTaThl U3MEPEHHHI XpaHeHue, oOpabOTKy U  aHauu3
uHbOopMaIuu u3 pa3IMYHBIX
WCTOYHMKOB W  0a3  JIaHHBIX,
OpeACTaBIsATh €e B TpedyemMom
dbopmarte c WCIIOIb30BAHUEM

UH(GOPMaIIMOHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOIOTHIA.

Brnaners: OCHOBHBIMHU MeTOAaMHU
pemeHusl KOHKPETHBIX (U3UIECKUX
3aJa4 U3 pasHbIX oOnacteil (usukw,
HaBBIKAMHA MIPOBEACHUS
HKCHEPUMEHTAIBHBIX HCCIIET0BAHHMA
pa3nuuHbIX (PU3HYECKUX SBICHUU |
OLIEHKH TIOTPEIIHOCTH H3MEPEHHUH;

HaBBIKaAMH MMPAKTUYCCKOTI'O
PUMEHEHHUSI 3aKOHOB
(i)I/ISI/IKI/I; HaBBIKaAMM BBIIIOJIHEHUA U
00paboTKH pe3yiIbTaToB

(hU3MYECKOT0 SKCIIEePUMEHTA







4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKyLIEro

B HaumeHoBaHue TeM 3aHATHI KOHTPOJIH
Mopyas (pa3aen) yueOHOI . Kypc | O0bem, u.| Banabl | UHTepakTuB, 4.| (HauMeHOBaHHe
(yueoHoli paGoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
MexaHuka Jlex 0,5 5 . I1T
IIp Kunematuka maTepuaibHON TOUKH. 0,5 —
CPC 12 .
Jlek 0,5 10 _ I1T
Jlab 2 .
Tip JlnHamuKa yacTuu. 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 .
MonekynsipHas Jlex 0,5 5 . I1T
(usnka. Mp OCHOBBI MOJIEKYJIAPHON (DM3UKH 1 05
Tepmonunamuka TEPMOJNHAMUKH. —
CPC 12




®opMbl TEKYLEro

B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIH
Mopyas (pa3aen) yueOHOI (yae6Hoii pacoTs) 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 TennoBbie ABUTATEIH. 0,5 —
CPC 14 _

Jlex 0,5 5 . I1T
Hp Craructuueckue pacrpeaeseHus 0.25 —
CPC 14 _

DIIeMEHThI Jlex 1 5) _ [T
Cl;iiiiﬁiii;ggfﬁ“ Tp DJIEMEHTBI CIIENUATBHOM TEOPUH 1 0.25 —

OTHOCHTEIILHOCTH.

CPC 12 .

DIIEKTPUYECTBO U Konrpors 1 4 40 — uT

MAaracTu3m




®opMbl TEKYLEro

Bun . KOHTPOJIA
. HanmenoBanue Tem 3aHATHI
Mopyas (pa3aen) yueOHOI (yae6Hoii pacoTs) Kypc | O0bem, u.| Banabl | UHTepakTuB, 4.| (HauMeHOBaHHe
padoThI y P OLIEHOYHOI'0
cpeacrsa)
Jlex 0,25 10 _ [T
3akoH KyJioHa. HanpsikeHHOCTh
Ilp AJIeKTpocTaTnyeckoro noss. Cuinosbie 0,5 —
CPC JIMHUU. 12
Jlek 0,25 5 _ I1T
[Totok BexkTOpa HamnpsikeHHocTH DCII.
Ip Teopema ['aycca st mosist B Bakyyme. 0,25 —
CPC 10 -
DNeKTpuYecKoe noie Tex 0.25 5 — oT
[Torenuman. Llupkynsauus BeKTopa
Ip HaIPSKEHHOCTH MOJIsl. HAIPSHKEHHOCTh 0,5 —
CPC KaK rpaJiueHT. 5 10
Jlex 0,25 5 . I1T
TIp ITpOoBOAHMKH B 3JIEKTPOCTATHYECKOM 05
nose —
CPC 10 -
[TocTostHHBIIM Jlex 0,25 10 _ [T
JJIEKTPUYECKUN TOK 1146 [TocTOAHHBIN NEKTPUUECKUI TOK, €70 2
xapakTepucTuki. 3akoH Oma. 3/1C n —_
IIp paboTa UCTOUYHUKA TOKA. 3aKOH 0,5 _
CPC Hxoyns-Jlenma. [IpaBuna Kupxroda 10
DNEKTPOMarHeTu3mM Jlex 0,5 5 I1T




®opMbl TEKYLEro

B HaumeHoBaHue TeM 3aHATHI KOHTPOJIH
Mopyas (pa3aen) yueOHOI . Kypc | O0bem, u.| Banabl | UHTepakTuB, 4.| (HauMeHOBaHHe
(yueOHoli paGoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
IIp MarnutHoe nosne B Bakyyme. IIpunnun 0,5 _
CPC cynepno3uiuu. 3akoH buo-Casapa- 15
Jlamnaca. —
Jlex 0,25 10 _ [T
Ip OcHOBHBIE 3aKOHBI MArHUTHOTO TOJISI. 0,25 —
CPC 10 -
Jlex 0,25 10 _ [T
Ip SIBneHne 3MeKTPOMAarHuTHON 0,5
WHIYKIUU.
CPC 13 _
Jlex 0,25 5 . I1T
Ip DNEeKTPUUYECKOE T0JI€ B BEIIIECTBE. 0,25 —
CPC 10 .
Jlex 0,5 5 L I1T
Ip MarsuTHO€ noJje B BEUIECTBE. 2 0,25 —
CPC 15 .
Jlex 0,5 5 . I1T
IIp OcHoBbI TeOpuN MakcBea. 0,25 _
CpPC 15




®opMbl TEKYLEro

B HaumeHoBaHue TeM 3aHATHI KOHTPOJIH
Mopyas (pa3aen) yueOHOI (yae6Hoii pacoTs) Kypc | O0bem, u.| Banabl | UHTepakTuB, 4.| (HauMeHOBaHHe
padoThI y P OLIEHOYHOI'0
cpeacrsa)
Konebanus u Bonabl| KoHTposb 8,15 40 _ UT
du3nka aToma.
Konebanus 1 BOJHEL Jlek 0,5 5 _ I1T
Bosnuosas u ["apmonnueckue KonedaHus U Ux
KBaHTOBas ONTUKA Hp XapaKTCPUCTUKH. 0.5 —
CPC 18 -
Jlek 0,25 5 _ I1T
Jlab 2
a WnTepdepenmus 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 TennoBoe n3y4eHue U KBAaHTOBASI 05
IIpUpO/Ia CBETA —
CPC 18




®opMbl TEKYLEro

Bun HaumenoBaHue TeM 3aHATHI KOHTpO.IA
Mopyas (pa3aen) yueOHOI (yae6Hoii pacoTs) Kypc | O0bem, u.| Banabl | UHTepakTuB, 4.| (HauMeHOBaHHe
padoThI y P OLIEHOYHOI'0
cpeacrsa)
Atom. Anpo Jlex 0,25 5 . IIT
JIa6 2 .
TIp DJ1eMeHThl KBAHTOBOM MEXAHUKH. 0 25
CPC 18 L
Jlex 0,25 5 . I1T
TIp ATtoMm Boaoposa. MHOT03JIEKTPOHHBIE 0, 25
aTOMBI. -
CPC 17 L
Jlek 2 0,25 5 _ IT
Tlp CrpoeHue aToOMHOr0 sipa. 0. 25
PannoakTHBHOCTE. —_
CPC 17 .
Jlex 0,25 5 _ I1T
IIp S nepHble peakuuu. DIeMEeHTapHbIE 0,5
YaCTHULIBI —
CPC 17 o
®dusnka aToma. Kontposnb 4 40 _ uT
Hroro: 468 300




5. Obpa3oBaTe/ibHbIE TEXHOJIOTHHU

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. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Kon
Ne KonTposmmpyembie pa3iesibl KOHTPOJIMPYeMOu HaumenoBanue
n/n (TeMbl) TUCHHUILINHBI KOMIleTeHIIUM (W11 OLICHOYHOI'0 CPeACTBA
ee 4YacTu)
1 Mexanuka. MonekynsipHas (pu3nka
OIIK-2 T 1-11, 3 1-6, UT

Y TePMOJIMHAMUKA
2

DNEeKTPUYECTBO U MarHeTU3M OIIK-2 IIT 1-12,3 1-6, UT
3

Kone6anus u Bonubl. BonHoBas u OITK-2 T 1-9. 3 1-6. UT

KBaHTOBas onTuka. AtoM. Anpo

7.2. TunoBble 3aJaHUs] HJIU HHbIE MAaTePUAJIbl, HEO0XO0IMMBbIE IJIfl TEKYIero KOHTPOJIsI
7.2.1. KoMILIEKT KOHTPOJIbHBIX 3a/1aHUI, IPOBepPsieMbIX BPYYHYIO

TEMA: KHHEMATHUKA MATEPUAJIbBHOM TOYKHA

3anaua 1. 3anan 3akon newkenus T (1) mMarepuanbHoii Toukn B KoopauHatHOH rockoctn XY

B UHTEPBAJIC BPEMEHU OT tl o ’[2 . Haitn ypaBHeHnue TpaekTopuu Y = y(x) U TIOCTPOUTH TpaduK.
Haiitn Moxyne BEKTOpa IepeMeIIeHUsl TOUKH B 3aJaHHOM UHTEpBaJie BpemeHu. Haittu Monynu
HavyaJabHOU V, " KOHEYHOU v, CKOpPOCTEH TOYKH.

No o No =
sap. 3akon gemwkenus T (1), t.t Bap. Bakon apmkenus T (1), t.t
F(t)= At +Bt'j]  t =0.1c Fit)y=AtSi +Btj  t,=0.1c
1 11
A=52 B=22  t,-05c A=5% B=2% t,=05c
C C C C
F(t)=Ati +Bt’]  t =0.1c Fit)y=Ati +Bff  t =0.1c
2 12
A=52 B=2%  t,=03c A=102 B=2% t,=03c
C C C C
r(t)= At +Bt’]  t =0.1c rit)=At°r +Bt’]  t =0.1c
3 13
A=2Z B=3% t,-02c A=15% B=2Z  ,=03c
C C C C
F(t)=Ati +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,=0.2¢
C C C C




No = Ne =
sap. 3akon gemwkenus T (1), t.t sap. Bakon aemkenus T (1), t.t
r(t)=Ati +Bt*]  t=0.3c Ft)=Ai +Btj t,=0.1c
5 15
A=1% B=1%  t,=05c A=5u B=22% 1, =09c
c c c

3agauva 2. YacTuia JBUKETCS PABHOYCKOPEHHO B KoopAuHaTHOM miockoctd XY ¢ HauambHOM
ckopoctsio Vi, = Al + Bj u yckopennem 8@ = Ci + Dj . Haittu Moxyin BekTOpoB ckopocTH V,
TAHICHIMAILHOIO 8 ¥ HOPMAIbHOTO @ YCKOPCHHMH, a TaKkKe pajnyc KpUBU3HBI TpaekTopun R

B MOMEHT BpemeHu 1.

Ne A B,C,D,t Ne A B,C,D,t
Bap. Bap.
A=52 B=22 t_-1¢ A=22 B=1® t=4c
1 C C 11 C C
M M M M
C:5C—2 DZBC_Z C:l? D:O?
A=1% B=1¥ t=2¢ A=22 B=—2M t-1¢c
2 C C 12 C C
c=12 p=2% c=-1% p=22
C C C C
A=22 B=3Y t=5¢ A=—12 B=2M t=2¢
3 C C 13 C C
M M M M
Czlc—z D:].C—2 C:O? D:_3?
A=0Y B=2 t=2¢ A=—12 B=22 t=3c
4 C C 14 C C
M M M M
C:3? DZOC—2 Czl? D:—Z?
A=52 B=1¥ t=3¢c A=62 B=0Y t=3c
5 C C 15 C C
c=05% D=02% c=02 p=-3%
C C C C




3anaua 3. YacTuia JBMXKETCA 110 OKPYKHOCTH paauyca R . Yron nosopora paguyc-Bekropa
YaCTHIIBI MEHsIETCs co BpemeneM 110 3akony @(t). Haiitu uucio o6oporos N , koTopsie uacTuia

COBCPUIUT B HUHTEPBAJIC BPEMEHU OT tl A0 t2 . Hatitn MOAYJIHW BEKTOPOB TaHI'CHIUAJIBHOI'O a.r )

HOPMAJIbHOTO @ M IIOJHOTO @ YCKOPEHHH, a TaKXKe YIoJl & MEXy BEKTOpPaMH TaHI €HIIMAIbHOIO
¥ TI0JIHOTO YCKOPEHUH B MOMEHT BpeMenH i, .

Ne Ne
v, R, o(t). t,. 1, wap. R, o(t), 4, t
p(t)=At> +Bt> t =1c t,=3c p(t)=At® t =0c t,=2c
1 11
A=05P%9 A=0032%
C C
p(t)=At+Bt> t=1c t,=2c p(t)=At>+Bt t =0c t,=3cC
2 12
A=082% B-012% R-o. A= 0031’“a =027 R=0.1u
C C C
p(t)=At+Bt* t =0c t,=2c p(t)=At>+Bt> t =0c t,=2c
3 13
A=03P% B-022% R-0.1u A= 021’“() paa
C C
p(t)=At>+Bt t =0c t,=2c ¢(t)=At2 t1=1c t,=4c
4 14
A=07P% B_2P% R_02. A=01P%
C C C
p(t)=At* +Bt*> t =1c t,=3c p(t)=A+Bt® t =1c t,=2c
5 15
A=0.17%2, A=0.9pa0,8 =017 R=0.1x
C C

TEMA: OCHOBbBI TEPMOJIMHAMUWKA 5
TEMA: TEINIOEMKOCTb. AIMABATUYECKHNH [TPOLIECC
TEMA: TEITVIOBBIE IBUT"ATEJIN

3anaua 1. OuH MOJIb UI€ATTHHOTO Ta3a MEePEXOIUT U3 HAYAIBHOTO COCTOSTHUSA | B KOHEUHOE
cocTosiHuE 3 B pe3ysbTare AByX mporeccoB 1-2 u 2-3. 3HaueHus AaBleHus U o0bema rasa B
cocrostHusix 1 u 3 pasubl coorsercteenHo P, V, u Py, V,. Haiitu paory A, coepuiennyio rasom,
xonmaecTBO TernoTsl Q , mosmydenHoe razoM n npupamienue BHyTpenHei sneprun raza AU B
MpoIIecce Mepexo/ia U3 HauaabHOTO COCTOSIHHS | B KOHEYHOE COCTOSIHHE 3.

Ne Bap. ras,npoueccel, R,V By, V; Ne Bap. raz,npoueccs, P,V,, R, V,
uszoxopuwiiil—2, 2a3 — N, aouabammuviil—2, 2az — N,
. :105Ha,V1:3Jz, " F’lle5Ha,V1:3ﬂ,
uzobapuwiil 2 —3, uzobapmwiil 2 -3,
P,=2-10°I1a,V, =6 P, =210 [a,V, =61




Ne Bap. ras,npoueccel, P,V,, P, V, Ne Bap. raz,nponeccel, B, V,, R, V,
uzoxopnviiil—2, 2az - N, aduabamuoiil—2, 2az— N,
, P =10°1a,V,=3 1, 1o P =10°1a,V, =3 1,
uzomepmuveckutl 2 — 3, uzomepmuyeckuti 2 — 3,
P,=2-10°I1a,V,=6 1 P,=2-10°Ia,V, =61
uzoxopnviiil—2, 2az — N, uzoxopuwiti1 -2, eaz — He
5 P =10°1a,V,=3 1, > P =10°Ila,V,=3 1,
aouabamuwlii 2 — 3, uzobapmwiil 2 — 3,
P,=2-10°I1a,V, =61 P,=2-10°Ma,V,=6 1
uzobapnuiil—2, 2az— N, uzoxopuwiti1 -2, eaz — He
. P =10°I1a,V,=3 1, y P =10°Ila,V,=3 1,
U30X0pHbIll 2 — 3, uzomepmuyeckuii 2 — 3,
P,=2-10°I1a,V, =61 P,=2-10°Ma,V,=6 1
uzobapuviil—2, 2a3— N, uzoxopuwiti1—2, eaz — He
: P =10°I1a,V,=3 1, 5 P =10° Ia,V, =3 1,
uzomepmuyeckuti 2 — 3, aduabamuwlii 2 — 3,
P,=2-10°I1a,V, =61 P,=2-10°a,V,=61

3agaua 2. MneanbHbli ra3 coBepIIaeT 3aMKHYTBIN IIUKJ, COCTOSIINI U3 TpeX MmporeccoB 1-2, 2-3 u
3-1, uaymuii o 9acoBO# cTpelike. 3HAUYCHUS JaBJICHUS U 00beMa raza B COCTOSHUAX 1, 2 u 3
paBHel cootBercteenHo P,V,, P,,V, u B,,V,. Haiitn TepmMudecknii K.1. 1. ukmna.

B]:; ra3, npoueccsr, P,V,,P,,V,, B, V, BJ:; ra3, npoueccel, P,V,,P,,V, B, V,
uzobapnonil—2, B =10° Ia,V, =3 1, usoxopmwiil—2,F = 10° Ia, V,=3n,
1 | usoxopmeiii 2—3,V, =61, 11 aouabammuwiii 2 -3, P, = 3-10° I1a,
uzomepmuyeckuii 3—1,eaz— N, usobapnuiti 3—1,2a3 - N,
usobapuuiil—2, P, =10° I1a,V, =3 1, usoxopnuiii1— 2, P, =10° I1a,V, =3 1,
2 | usoxopuwui 2-3,V, =61, 12 aouabamnwiii 2 -3, P, = 3-10° I1a,
aouabammwiti 3—1,2a3 - N, usomepmuyeckuii 3—1,2a3— N,
usobapnwnil—2, P, =10° Ila,V; =3 1, usobapnwiil—2, P, =10°Ila,V, =2 1,
3 aouabamuwiti 2—3,V, =6 1, 13 | usoxopmwui 2—-3,V, =6 1,
uzomepmuyeckui 3—1,eaz - N, uzomepmuyeckuu 3—1,eaz— N,
usoxopnwtii 1— 2, P, =10° Ia,V, =3 1, usobapnonil—2, B =10° Ia,V, =2 1,
4 usomepmuveckuii 2—3,P,=2-10°Ila, | 14 usoxopmwiti 2—3,V, =6 1,
uzobapmwiii 3—1,2a3 - N, aouabammwiii 3—1,2a3 - N,




BJ:; ra3, npoueccsl, P,V,,P,,V,, P, V, BJ:; ra3, npoueccel, P,V,,P,,V, B}, V,
usoxopuwiiil—2, B, = 10° Ia, V,=3ux, uzobapnvnil—2, P, = 10° I1a, V,=2ux,
5 aouabamuwiii 2—3,F, =2 -10° Ia, 15 aouabamnulii 2—3,V, =6 1,
usobapnvii 3—1,2a3— N, uzomepmuyeckuii 3—1,2a3— N,

3anaua 3. UneanbHblil ra3 Maccoid M coBeplIaeT NOJUTPONHBIN mpoiiecc. MossipHast
TemioeMKocTh rasa B 5toM pouecce C =NR, rne R -- ynusepcanbuas razosas nocrosnnas.
AGconoTHAs TeMIepaTypa ra3a B pe3yibTaTe JaHHOTo mporiecca BospactaeT B K pas. Haiitu
IpupalleHye SHTponuu raza AS B pe3ynbTaTe JaHHOTO HPOLECCa.

k=2, n=7/2

Ne Bap. ra3, m, n, K Ne Bap. ra3, m, n, K

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

) eaz—N,, m=300¢, 1 eaz—CQO,, m=300¢,
k=2, n=7/2 k=2, n=7/2

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

A eaz—N,, m=200¢, 1 eaz—CO,, m=200¢,
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. HAIPAXEHHOCTDL OSJIEKTPOCTATHUYECKOI'O ITOJIA.
CWJIOBBIE JIMHUMU.

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

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

oo paccTostHuu IIpyr ot apyra. Haitu monynb HanpsoKEHHOCTH

) X AIIEKTPUYECKOTO IOJISI, CO3AaBAEMOr0 ATUMH 3apsAIaMH, B TOUKEA,

.:'_': __________________ ‘_\‘ HaXO/ISILEHCs Ha PACCTOSIHUU 0T MEPBOTO 3apsijia U Ha paccTostHUU hot

g, BTOPOTO 3apsija.

Ne r,ab Ne r,ab
Bap. di, g2, I, 4, Bap. g1, g2, I, 4,
. 0, =2uKn, g, =-3nKn, n 0, =—3nKn, q, = 4nKn,
r=10cm,a=5cm, b=Tcm r=14cm,a=9cm, b=8cm
, 0, =—2uKn, g, =—1nKn, 1 0, =—1uKn, g, = 2uKn,
r=10cm,a=8cm, b=Tcm r=9cm,a=4cm, b=Tcm
3 0, =1uKn, q, = 3uKn, 13 0, =—5uKn, q, = 4nKn,
r=7cm,a=3cm, b=5cm r=14cm,a=9cm, b=7Tcm
A 0, =5nKn, g, =—3nKn, » 0, =2uKn, q, =5nKn,
r=7cm,a=3cm,5=7Tcm r=6cu,a=4cm, b=5cm
c 0, =-1uKn, q, = —2uKx, 1 0, =-1uKn, q, =—1uKn,
r=9cm,a=3cm,b=7Tcm 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 A Ne A

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




Ne A Ne i

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

BJ:;. po, d BJ:I(_;. po, d
1 po=18K/™M®, d=10cm 11 po = 3uKn/M®, d=10 cm
2 po=18K/M, d=20cm 12 po = 3uaKn/m3, d=20 cm
3 po=18K/M®, d=30cm 13 po = 3aKn/M3, d=30 cm
4 po=18K/M®, d=40cm 14 po = 3aKn/M3, d=40 cm
5 po=1 aKa/m®, d=50 cm 15 po = 3uKn/m®, d=50 cm

TEMA: SBJIEHUE BJIEKTPOMATHUTHOM UHIYKIINAU.
TEMA: BBAUMHA A MHAYKIWA.

3agauya 1. /[Be napasuienbHble MPOBOJAIINE HANIPABIIIOIINE
COCTMHEHBI PE3UCTOpOM ¢ compoTuBieHHeM R = 10 Om u ®
HaxXOJATCSI B OJHOPOJHOM IIOCTOSHHOM MarHUTHOM IIOJIEC

unaykuued B= 0.1 Tn, nepneHIuKylIspHOM K INIOCKOCTHU ® O

B ® I ©®

4—
s(t)

Hanpasiomux. [lo HanmpaBIsAONIMM CKOJIB3UT IMPOBOASILIAS
nepemeluka. JUMHa IyTH S, MPOMACHHOIO MEPEMBIYKOM, MEHSETCA CO BPEMEHEM II0 3aJaHHOMY



3akony s(t) = at3. Paccrosuue mexay Hampasistommmu | = 10 cm. Haiitu 3aBHCHMOCTH 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 a,t

Bap. Bap.

1 a=2culcl t=1c 11 a=4dceulcd t=1c
2 a=2culc’ t=2c 12 a=4cemlcl t=2c
3 a=2culc’ t=3c 13 a=4culc’ t=3c
4 a=2culc’ t=4c 14 a=4cemlcl t=4c
5 a=2cmulc’ t=5c¢ 15 a=4cmlc’ t=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 lo, 7, t e 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¢c 12 lo=2A,7=1c,t=1c¢

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




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

Bap. Bap.

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

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

TEMA: KOJIEBAHUSA WU BOJIHbI. TAPMOHUYECKHME KOJIEBAHUA MW HX
XAPAKTEPUCTHUKH



3anava 1. ®uznvecKkuii MaSTHUK TPEICTABISACT COOONW TOHKUIA OJHOPOIHBIN
cTepykeHb JuHOM | = 1 Mu Maccoim, Ha KOTOPOM JKECTKO 3aKperuieHa
MarepHaibHas Touka Maccoit Mua paccrosauu d(d<l/2)ot HHKHEr0 KOHIIA CTEPKHS.
Touka mojBeca MasTHUKA HaX0UTCs Ha paccrossHun X(X<I/2) oT BepxHero KoHIa
cTep)kHs. HaliTh 3aBUCHMOCTD NEpro/Ia MaJIbIX KoieOaHuii | MasTHUKA OT
pacCTosIHUSL X U TOCTPOMTH IpadyK 3TOM 3aBUCUMOCTH T(X)B MHTEPBAJIC U3MCHEHHS
xot 0 1o 1/2.0npenenuts o rpaduKy MUHUMAIbHOE 3HAYEHHUE ITeproaa TKoneOaHuii
MasTHUKA. Y cKOpeHue 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=025mMm M/m=15
2 d=015m, M/m=1 12 d=030mM, M/m=15
3 d=020mM, M/m=1 13 d=035mM, M/m=15
4 d=025mM, M/m=1 14 d=040M, M/m=15
5 d=030MmM, M/m=1 15 d=045M, M/m=15

3agauya 2. MarepuanbHas TOUKa COBEpIIAET OJTHOBPEMEHHO TapMOHUYECKUE KOJIe0aHUs B IBYX
B3aMMHO MEPIEHANKYJISPHBIX HAPABICHUAX: BJIOJIb OCUX -- IO 3aKOHY

x(t) = asin(n,mt), Broas ocu Y - 10 3akony y(t) = asin (nznt + %) a=0.1m. Hocrponts

TPACKTOPUIO IBUKCHHA MaTepHaHBHOﬁ TOYKH.

Ne Ne
Bap. i,y k Bap. ni,np, k
1 n=2ctn,=3cLk=2 11 n=1c4n,=3cLk=2

2 n=1ctn,=2c k=3 12 n=1c4n,=3cLk=3




Ne Ne
Bap. Mz, k Bap. Mg, k
3 n=3cYn,=2cLk=3 13 n=3cin,=2cLk=2
4 n=2ctn,=1cLk=2 14 n=2cin,=1cLk=4
5 n=2ctn,=1cLk=6 15 n=2cin,=3cLk=6
3agauya 3. Cuia ToKa B 3JIEKTPUUECKOM KOHTYPE MEHSIETCS] CO BpEMEHEM 4 |
o 3akony: I(t) = I, cos(2mvt), In=0.14, v =50 I'y. Haittn o—l |
aMILTUTYly HalPSOKEHHSA U CABHT (ha3 MEKy TOKOM M HAIpsKEHHEM Ha c

3ajanHoM y4dactke nenu (AF wim BD).

[Toctpouts rpaduk 3aBucumoctd Hanpspkenust U(t)Ha 3ToM yuactke OT o
BpemenH t B nntepBaiie uamMenenus t or 0 1o 40 mc.

o
~ 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'ns, C = 200 ux® L =10 mI'a, C = 200 ux®
2 Yuacmox AF, R = 150wm, 12 Yuacmox BD, R = 150m,
L =15mI'a, C= 150 mx® L =15mI'a, C= 150 ux @
3 Yyacmox AF, R = 150m, 13 Yyacmox BD, R = 150m,
L =50 mI'g, C= 300 mux® L =50 mI'e, C= 300 mx®
4 Yuacmox AF, R = 200wm, 14 Yuacmox BD, R = 200m,
L =45ml'u, C= 250k D L =45ml'n, C= 250mk D
5 Yuacmox AF, R = 100m, 15 Yuacmox BD, R = 100m,
L =70mI s, C= 200mx D L =70mI'a, C= 200mx D

10.2.2. KoMILIEKT TeCTOBBIX 3aJaHMIi

1. HOCTynaTe.TIbHBIM Ha3bIBACTCH ABHKCHUE, IPH KOTOPOM

1. Bce Touku Tena IBUKYTCS M0 OKPY>KHOCTSIM, LIEHTPHI KOTOPBIX JIeXKAT Ha OJHOU U

TOM K€ MPAMOI.



2. Bce ToukH Tena nepemMeaoTcs B MapauieNbHbIX IIOCKOCTSIX.
Bce Touku Tena ABUXKYTCA 110 IPSMOM.
4. Jlro0as npsimasi, ’ECTKO CBsSI3aHHAs! C JBUKYLIUMCS TEJIOM, OCTAeTCs NapauleIbHON

CBOCMY IICPBOHAYAIIBHOMY ITOJIOKCHUIO.

2. 3akoH BCEMHUPHOI'0 THATOTCHUA I[JIACHT: MEKAY JIOOBIMH ABYMsI MaTepHaJbHBIMUA

TOYKaAMH }IeﬁCTByeT

1. Cwia B3aMHOIO IMPUTAXKCHUS, IIPAMO IIPONIOpHHOHaIbHAasA IIPOU3BEACHHUIO MAaCC
O9THX TOYCK U 06paTHO IMpOoNopuHrMOHaJIbHAA KBaApPaTy PaCCTOAHUA MCKIAY HUMU.
2. Cuna B3aMHOIO OTTAJIKUBAHUA, IIPAMO IIPOIIOPHUOHAIIbHAA IIPOU3BECACHUIO MACC
9THX TOYCK U 06p8.THO MpONoOpHUOHATIbHAA KBAAPATY PACCTOAHUA MCKAY HUMU.
3. Cwua B3anMHOIO MPUTAKCHUS, IPAMO IIPONIOPpHHUOHAJIbHAs KBAApaTy paCCTOAHUA
MCKAY 9TUMHU TOYKAMHU U O6paTHO MMponopHruoOHaJIbHaA IIPOU3BCACHUIO UX MACC.
4, Cuna B3aMMHOTO MNPUTAKCHUSA, IIPAMO IIPOIIOPpHHOHAIbHAA IIPOU3BCACHUIO MACC

9THX TOYCK U 06p8.THO MponopuruoHaJIibHasA paCCTOSAHUIO MCKAY HUMU.

3. D1eMeHTApHOH MeXaHMYecKoii padoTol Ha3bIBaeTcs
1. BekropHas Qusnueckas BeJUUMHA, PaBHAs BEKTOPHOMY IPOM3BEIECHHIO CUIIBI M
MepeMeIneHus: dAd=\F dr |=F dr sim &
2. CransipHas (pusnyecKas BENMYMHA, PABHAs CKATAPHOMY IPOM3BE/ICHUIO BEKTOPOB
cunbl 1 nepemermenns; 4= F - dF = Fodr-cosa

3. BekropHas ¢usnveckas BeIMUYHHA, paBHAS BEKTOPHOMY MPOHU3BEICHUIO
NEPEMEILEHHUS ¥ CUIIBL: @A = c:t’r,FJ= dr-F-sin &
4. CkansgpHas Qu3ndeckas BeJIMYNHA, paBHAs MPOU3BEICHUIO MOJYJISl CHIIBI U

3IIEMEHTAPHOTO MyTH: dA=F.ds

4. Ilpu a0coTII0THO HEYNIPYIOM yAape
CoxpaHsieTcss UMITYJIbC U MTOJIHAS MEXAHWYECKAs SJHEPIHSL.
CoxpaHseTcst UMITYJIbC.

YacTe MeXaHHMYECKOM OHEPIHHU NMEPCXOaAUT BO BHYTPCHHIOLO.

> w e

COXpaHﬂCTCH MOJIHAA MCXAaHUYCCKAsA SOHCPTUA.

5. Kak ¢popmyiupyercsi OCHOBHOM 32aKOH JUHAMMKH BPAIIATEJIbHOI0 IBUKEHUSN?
1. Bpamaromuii MOMEHT TeJla OTHOCUTENIHO OCH Z PaBEH MPOM3BEACHUIO0 MOMEHTA
MHEpLUU OTHOCHUTEIIBHO TOU K€ OCH Ha YIJIOBOE YCKOPEHHUE.
2. Bpamaromumii MOMEHT Tejla OTHOCUTENIBHO OCH Z PaBEH MPOM3BEACHUIO KacaTeIbHON

CHIJIBI Ha €€ IIJICYO.



Bpamaromuii MOMEHT Tejla OTHOCUTEIBHO OCU Z pABEH MOMEHTY UHEPLIMU
OTHOCHUTEJILHO TOH KE OCH.
Bpamaromuii MOMEHT Teja OTHOCUTENBHO OCU Z PaBEH IIPOU3BEICHUIO UMITYJIbCa

TCJIa Ha IJICYO UMITYJIbCA.

6. BblﬁepI/ITe YTBEPKACHUE, KOTOpPO€ CIPABEAIUBO OTHOCUTECIBbHO CTATHYCCKUX

MATHUTHBIX IOJICH.

1.
2.

CunoBble JINHUY MarHUTHOTO I10JIs1 PA30MKHYTHI.

MaruuTtHoe nose JeiCTBYeT Ha 3apsyKEHHYIO YaCTHUILy C CHJIOH, 00paTHO
IIPOIOPLIMOHAIBHON CKOPOCTH YaCTHULIBI.

Hupkynsuus BEKTOpa HaPsHKEHHOCTH MAarHUTHOTO MOJISE BOJIb IPOU3BOJIBHOIO
KOHTYpa OIpeesieTCs] TOKaMU, OXBaThIBAEMBIMU 3TUM KOHTYPOM.

MarauTHoe I10JIe I[CﬁCTBy@T TOJIBKO Ha HCIIOJABUIKHBIC SJICKTPUYCCKUC 3apAbl.

7. lIpaBuio Jlenna riaacur:

1.

NHayKIMOHHBIN TOK B KOHTYPE UMEET BCEr/ia TAKOE HAIIPaBICHUE, UTO CO3/1aBaEMOe
MM MarHuTHOE I0JI€ IPENATCTBYET U3BMEHEHUIO MAarHUTHOT'O ITIOTOKA, BHI3BABIIEMY
3TOT UHAYKLIMOHHBIN TOK.

['os10BKa BUHTaA, BBUHYMBAEMOTO 10 HAIIPABJICHUIO TOKA, BPALIA€TCs B HAIIPABJICHUU
JINHUM MarHUTHOW MHAYKLUU.

Ecnu nanoHs neBoit pyku pacioyioKHUTh TaK, YTOOBI B HEE BXOAUI BEKTOP
MAarHMTHOM MHIAYKLIHUH, & YETHIPE BBITAHYTHIX IAJIbLA PACIIOI0KHUTH 10
HaMpaBIIEHUIO TOKA B MPOBOIHUKE, TO OTOTHYTHIA OONBIION Taiel MOKaXKeT
HAaIPABJIEHUE CUJIbI, ICMCTBYIOIIEH HA TOK.

Ecnu nanioHs 1eBoi pyKu pacioyioKUTh TaK, YTOOBI B HEE BXOIMI BEKTOP
MAarHMTHOM MHAYKLIHUH, & YETHIPE BBITSAHYTHIX IAJIbLa HAIIPABUTH BIOJIb BEKTOPA
CKOpPOCTH, TO OTOTHYTHIHM OOJIBIION Mael] MOKaXeT HallPaBJIeHNUE CHIIBI,

JEHCTBYIOLIEH HA MOJIOKUTEIbHBIN 3apsil.

8. Kakoe u3 ypaBHennii MakcBesia oTpaxaer TOT GaKT, 4YTO HCTOYHUKOM BHXPEBOI0

MArHMTHOI0 MmoJisi, MIOMUMO TOKOB ITPOBOAHMOCTH, SAABJHECTCA U3MCHAIOLICECCH CO BPEMECHEM

3JIEeKTpU4YecKoe noje?

N
D‘ﬂ,dS - Z q;
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9. Caenywomasi cucreMa ypaBHeHMid MakcBeia cnpaBelyiiBa JJisi NEePeMEHHOI0

JIEKTPOMAIrHUTHOTO ITOJIA ...

)
J

o
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IIpu oTcyTCTBHM 3apsIKEHHBIX TEI.
[Ipy HanMuKMK 3apsHKEHHBIX TEJI U TOKOB ITPOBOJIMMOCTH.
[Ipn oTCYyTCTBHM TOKOB IPOBOJIUMOCTH.

HpI/I OTCYTCTBHHU 3apsKCHHOCTH TCJI U TOKOB IIPOBOAUMOCTH.

10. MarauTHasi NPOHMLIAeMOCTh HeKOTOPo#i cpeasl p < 1. K kakoMy THIly MarHeTHKOB

NPUHAJIE:KUT JaHHAsA cpega?

1.

2.
3.
4

JlnamarseTuk.
[TapamarueTuk.

deppoMarHeTuk.

Bakyywm.

11. BoiHa Ha3bIBaeTca MJIOCKOM, ecJIu:

1.
2.

YacTuirsl Cpcabl KOJIEOJIIOTCS B HaIlpaBJICHUU paClIpOCTPpAHCHUA BOJHBI,
YacTuirsl Cpcabl KOJIEOJIIOTCS B IJIOCKOCTAX, ICPIICHAUKYIIAPHBIX HAIIPAaBJICHUIO
pacnpoCTpaHCHUA BOJIHBI.

Ee q)pOHTBI BO BCC MOMCHTELI BpEMCHU NPEACTABIIAIOT co0oif napaJiyiCJIbHBIC
IIJIOCKOCTH.

BoaHoBEIe MOBCPXHOCTHU MMPECACTABIIAIOT co0oif COBOKYITHOCTb KOHIHCHTPHUYCCKUX

cep.



12. B HeKOTOPOﬁ TOYKE IPOCTPAHCTBA Pa3HOCTb X0Ja ﬂyqeﬁ OT JABYX KOTI'€pPCHTHBIX

HCTOYHUKOB paBHa A = 2,5 A, rae A- 1juHa BoJHbL. Kakoe u3 yTBep kieHuil npaBuJibHoe:

4To:

1.

2.
3.
4

B Touke — makcumym.
B Touke — MUHUMYM.
B To4Kke He BBIIOJIHAIOTCA YCIOBHSI HU MAaKCUMYyMa, HU MUHUMYMa.

MHTECHCUBHOCTD OCBCIICHUS ITOBEPXHOCTHU BO BCCX TOYKAX OAMHAKOBA.

13. Ilpu audpakuun @payHrodepa Ha OJHOM IIEJU CY:KeHHE HIeJIM MPUBOIUT K TOMY,

HeHTpaJ'ILHHﬁ U IPpYIruc MakKCUMYMBbI PACIUIBIBAOTCA, UX UHTCHCUBHOCTDb
YMCHBIIACTCA.

HI/I(bpaKI_II/IOHHaH KapTHuHa CTAHOBUTCA ApUc, ,I[I/I(bpaKI_[I/IOHHBIe ITOJIOCHI YK€, a HUCIIO
X MCHBIIIC.

B HCHTPC IMOJIy4acTCs PE3KOC I/I306pa)KeHI/IC HCTOYHHUKA CBCTA.

HeHTpaJ'ILHHﬁ MaKCUMYM CTAHOBUTCH YK€, a YUCJIO ITOJIOC OoublIIE.

14. EcTecTBeHHBIM Ha3bIBAETCHA CB€T, B KOTOPpOM:

1.

2.
3.
4

CBeToBOI BEKTOpP MMEET BCEBO3MOKHbIE PABHOBEPOSATHBIE OPUEHTALIUY.
Hanpasnenust koneGaHuil CBETOBOTO BEKTOPa KaKMM-TO 00Pa30M yIOPSII0YEHBI.
[IpucyTcTBYeT mpeuMyIeCTBEHHOE HalpaBieHHe KojJeOaHnii CBETOBOrO BEKTOPA.

CBeToBOI1 BEKTOp K0JI€OJIETCS TOJIBKO B OJJHOM HaIlpaBJICHUU.

15. 3akon Kupxroga raacur:

1.

OrHomeHne CHCKTpaHBHOﬁ IIJIOTHOCTHU BHCpFeTquCKOﬁ CBECTHUMOCTH K
CHGKTpaHBHOﬁ MOTJIOMATeIbHOM CITOCOOHOCTH HE 3aBUCHUT OT IpUpOAbI TCJIa; OHO
ABJIACTCA OJIA BCEX TCII yHHBCpC&J’IBHOﬁ (I)yHKI.[HCfI YaCTOThI U TEMIICPATYPHI.
OrHomeHne CHCKTpEU'IBHOfI IIJIOTHOCTHU 3HCpFeTquCKOﬁ CBE€THUMOCTH K
CHCKTpaHBHOﬁ MOTJIONIAaTeIbHOM CIIOCOOHOCTH paBHO CHGKTpaHBHOﬁ IIJIOTHOCTH
3HCpFeTquCKOﬁ CBCTUMOCTHU YCPHOTI'O TCJIa IIPpU TOM XKe TEMIICPATYypPC U 4aCTOTC.
I[J'II/IHa BOJIHBI, COOTBCTCTBYIOIIAs MAaKCUMAJIbHOMY 3HAUYCHUTO CHGKTpaHBHOﬁ
IIJIOTHOCTHU BHGPTCTHHCCKOﬁ CBCTUMOCTH YCPHOI'O TCJIA, O6paTHO MMpornopuruoHajJibHa
€ro TCpMOI[PIHElMH‘-ICCKOﬁ TEMIICpATypC.

3HepreTI/Iqecxa;1 CBCTUMOCTD YCPHOTI'O TCJIa MPONMOPHHUOHAIbHA quBepTOI?'I

CTCIICHU €TI0 TCpMO,[[HHS.MH‘-ICCKOfI TCMIICPATYPHI.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Kypc 1
Ne i/m Bonpocsl k 3auery

1 ®usnka. Metosbl pU3MUECKOro UCCIeI0BAHHUS.

2 Mexanuka. Mexanndeckoe IBUkKeHHE. MarepuanbHas TOYKa. AOCOIIOTHO TBEPIOE
TeJo.

3 CrniocoObl onucanust ABMkeHMs. Pannyc-BekTop.

4 CpenHsisi CKOPOCTh IBUIKEHUS Tea.

5 MrHoBeHHass CKOPOCTb TEJIA.

6 YcKkopeHne Tena: cpeinee, MTHOBEHHOE.

7 Cocrapnsiomue yCKOPEHHUs: TAHTCHIMAIbHAs ¥ HOpMaibHas d_,d,, .

8 CpenHsisi yrioBas CKOPOCTb Tela.

9 MrHoBeHHas yrioBas CKOPOCTh TeJa.

10 VYTI0BOE YCKOPEHHE Tella: Cpe/iHee, MTHOBEHHOE.

11 CBs3b JIMHEHHBIX M YIJIOBBIX KHHEMAaTHYECKHUX XapaKTEPHCTUK B BEKTOPHOM H
CKQJIIPHOM BHJIE.

12 Jnnamuka. /luHaMU4YeCKue XapaKTEPUCTUKH: Macca, CUJIa, UMITYJIbC.

13 3akonsl HproToHa.

14 Cuna Tspkect. Cuila peakiiMy oropsl WK HOJBeca.

15 Cuna tpenus nokos. Cuia TpeHHs CKOJIbKEHHUSL.

16 Cuna ynpyroctu. 3akoH ['yka.

17 Bec. Bec Ha HEmoOgBMKHOM O1ope, Ha ABMXKYyHIEHcs onope. HeBecoMoCTb.

18 Mexanunueckasi cucteMa. BHyTpeHHHe U BHEIIHHME CUIbl. 3aMKHYTas MeXaHudeckKas
cucTeMa. 3aKOH COXPaHEHUsI UMITYJIbCa.

19 Ilentp mMacc cucteMsl. Paguyc-BeKTop LieHTpa Macc, CKOPOCTh JBM)KEHUS LIEHTpa Macc.
3aKoH JBMKEHUS IIEHTpa Macc.

20 MexaHunueckasi paboTa MOCTOSIHHON CHJIBI.

21 PaboTa nepeMeHHOH CHUJIBI M €€ BhIpayKeHHe Yepe3 KpUBOJIMHEHHBIN HHTErpall.

22 Mo1HOCTb cpe/iHssl, MTHOBEHHaSI.

23 KoHcepBatuBHble cuiibl. HekoHCepBaTHBHBIE CHIIBI.

24 Kunernueckast sneprus tena. CBsi3b KHHETHYECKON YHEPTUU C pabOTOM.

25 [TorennmaneHast sHeprusi. CBs3b NOTEHIIMAIBLHON YHEPTUU ¢ pabOTON KOHCEPBATHUBHBIX
CHI.

26 ITonHast MexaHU4ecKas SHEPTus. 3aKOH COXPaHEHHsI MOJIHOW MEXaHHMUECKOW YHEPIUU.

27 IToctynatensHoe aABMKeHHE. BpamarensHoe nBuxkenue. [lnockoe 1BHKEHHE.

28 Kunernueckast sHeprus BpanareabHOro JIBHKEHUS Teja.

29 MOMEHT MHEPLIUHU TeNA.

30 MoOMEHT WHEpIMH Teja OTHOCHUTEIFHO OCH, HE IMPOXOJIIIeH dYepe3 LEHTpP Macc.
Teopema Illteiinepa.

31 MOMEHT CHIJIBI OTHOCUTEIHHO TOYKH. MOMEHT CHIIBI OTHOCUTEIFHO OCH BpAIICHUSI.

32 PaccMoTpeTh Kakasi cujia MPUBOJIUT TEJIO K BPAIIEHUIO.

33 MOMEHT HUMITyJIbca OTHOCHTEIBHO TOYKH. MOMEHT HMITYJbCa OTHOCHUTEIHHO OCH
BpAILCHHSL.

34 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa

35 OCHOBHOE ypaBHECHHE TMHAMHUKHU BpaIaTeIbHOTO MBIKEHUS (2 hopMBl).

36 ITpunuun otHocuTensHocTH ["anunes. [loctynatsr CTO.




37 ITpeobpazoBanus Jlopenna. CieactBust u3 npeodpazoBanuii JlopeHa.

38 OCHOBHOW 3aKOH pENSATHBHCTCKOM JWHAMHMKH MAaTEpUAIbHOM TOYKH. 3aKOH
B3aMMOCBSI3U MacChl ¥ SHEPTUu.

39 [Ipenmer u3yueHus: MOJIEKYJIsIpHOH (pu3uKU. OCHOBHBIE MOJIOKEHHSI MOJEKYJISPHOM
¢busuku. OCHOBHBIE TEPMOAMHAMUYECKHE TAPaMETPBHI.

40 VYpaBHeHue coctostHus uaeanbHoro raza (Menneneea-Kiamneiipona).

41 YpaBHeHHe nepexo1a ra3za U3 0JIHOr0 COCTOSIHUS B JJPYToe€.

42 OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

43 W3onporiecchl ¥ 3aKOHBI, ONMCHIBAIOIINE UX.

44 3akon MakcBesuia JUisl pacipe/iesieHus: MOJICKYJI [0 CKOPOCTSIM.

45 CkopocTd, XapakTepu3yIOIUE COCTOSHHE Ta3a: Hauboyiee BeposATHAs, CpPeTHss
apudmernyeckas, CpefHssl KBaJpaTuyHasl.

46 Bbapomerpuueckast popmyna.

47 Pacnpenenenne bonpnmana.

48 BuyTtpennss sHeprus. BHyTpeHHss SHEpTHs 0HOTO MOJIsl, TPOU3BOJILHONW MacChl Tasa.
CriocoObl U3MEHEHUS BHYTPEHHEH YHEPIHH.

49 Yucno creneneld cBOOOIbI MOJIEKYIIbl. 3aKOH PABHOMEPHOT'O PacHpeIeeHHs] SHEPTHH
10 cTeneHsM cB000bl. CpeHsist SHEPT sl OJHOM MOJICKYJIBI.

50 Pabota raza. Pabora nmpu n30xopHoM, n300apHOM, H30TEPMHYECKOM IPOIECCaX.

o1 IlepBoe Hauay0 TEPMOJUHAMUKH.

52 [IpumeneHue nepBoro Hayajaa TEPMOJIUHAMUKH K U30TIPOLIECCaM.

53 Anmnabarnyeckuii mpomecc. YpaBHenue Ilyaccona. WM300pasuth rpadudecku
aanabaTUYeCKHii rmpolecc B KoopAnHartax pV.

o4 TennoeMKoCTb. Y 1enbpHas TENI0EMKOCTb. MOJIsIpHAs TEIUIOEMKOCTb.

55 MornsipHasi TEIUIOEMKOCTh MPHU TOCTOSITHHOM 00BbeMe, MOISpHas TEIUIOEMKOCTh MpH
MMOCTOSIHHOM JaBJeHUH. Y paBHeHHUEe Maiiepa.

56 [IpuHuMn neicTBUS TEIJIOBBIX ABUTATENIEW W XOJOAWIBHBIX MamuH. Koaddumment
TMIOJIE3HOTO JEMCTBUS TETUIOBBIX MAIIHH.

57 uxn Kapro. KoadduruenT none3noro necTBus naeaJbHON TEIIOBOM MAITUHBI.

58 Outponus. Tepmonnnamudeckas BeposiTHocTh. @opmyna bonpiimana.

59 OO6parumslii Tiporiecc, HeoOpatumbiii Tipouiecc. HepaBenctBo Kiaysmyca. Bropoe
HaYyaJo TePMOJTUHAMUKHU.

60 TpeThe Hava0 TEPMOJMHAMUKH.

Kypc 2
Ne i/m Bonpocsl k 3auery

1 DJEeKTpUYECKUH 3apsi, ero CBOMCTBA.

2 3aKOH COXpaHEHHUs DIIEKTPHUYECKOTO 3apsiza.

3 3akoH KynoHa.

4 DnekTpocraTHdeckoe nose. HanpspkeHHOCTh SJIEKTPOCTaTHIECKOTO OIS,

5 [TpuHIMI Cyneprno3uIuM dJIEKTPOCTATHUECKHUX TOJICH.

6 Jnnonb. DJIeKTpOCTaTUYECKOE MOJIE JUTTOJIS.

7 Teopema ["aycca aJist 3JIEKTPOCTATUYECKOTO TTOJISI B BAKYYME.

8 PaccuuTath ¢ momornpto Teopemsl ['aycca rnosie paBHOMEpHO 3apsKEHHON 0ECKOHEUHOM
TUTIOCKOCTH

9 Paccunrathk ¢ moMomibio TeopeMsl ['aycca mosie paBHOMEPHO 3apsHKEHHOUN Cephl.

10 Paccunrath ¢ momorpio TeopeMbl ['aycca nmosie 00beMHO 3apssKEHHOTO Mapa.

11 Paccuutate ¢ momompio Teopembl [aycca mone paBHOMEPHO —3apspKEHHOTO
OCCKOHEYHOTO IWJIMH]IPA (HUTH).




12

Brrancienue Pa3HOCTU MOTCHIMAJIOB 11O HAIIPAXKCHHOCTH I10JIA.

13 PaboTa 1o nepeMemieHuio AEKTPUYECKOTo 3apsiia B IEKTPOCTATHYECKOM TOJI€.

14 [{upkynsanus BeKTopa HaIPsYKEHHOCTH NIEKTPOCTATUYECKOTO MOJIS.

15 [ToreHman 31eKTpOCTaTUYECKOTO MOJIS.

16 HanpsikeHHOCTb Kak I'paIueHT OTEHLUAIA.

17 IIpOBOTHMKY B 3JIEKTPOCTATHYECKOM I10JIE.

18 DIEKTPOEMKOCTh YEMHEHHOTO MPOBOJHUKA. DJIEKTPOEMKOCTD I1apa.

19 KonpeHncaropbl. D1€KTpOEMKOCTh KOHAEHCATOPA.

20 EMKoCTB mI10CKOT0, cheprueckoro, UINHAPHIECKOTO KOHICHCATOPOB.

21 CoenuHeHrne KOHAEHCATOPOB: MapajiesbHOe, IocienoBareiabHoe. OOmas eMKOCTb
Oarapen KOHJIEHCATOPOB.

22 OHeprust 3apsKEeHHOro IPOBOJIHUKA, KOHAEHCATOPA.

23 DHeprus EKTPOCTATUYECKOTO MOJISL.

24 Tunel tuanextpukos. [onspusanus IUIIEKTPUKOB.

25 ITonsipu3oBaHHOCTh. HanpsKeHHOCTD MOJIS B TUDJICKTPUKE.

26 OnexTpuueckoe cmemeHue. Teopema [aycca s 3JIE€KTpOCTaTUYECKOTO IO B
JMDJIEKTPUKE.

27 CerneroannekTpuku. OTIMYUTENIbHbIE 0COOEHHOCTH ITOr0 TUIA IUAJIEKTPUKA.

28 ITocTostHHBIN neKTpryecKuil TOK. Ero XapakTepuCTHKHU U YCIOBHS CYLIECTBOBAHMSL.

29 Pa3HocTpk noreHnmanos, snexkrpoasuxkymias cuna IJC, HanpsKeHue.

30 3akoH OMa /17151 OAHOPOAHOT0, HEOJHOPOJAHOTO YYaCTKOB M 3aMKHYTOM LieIH.

31 BriBon 3akona Oma B auddepennnanbHoii hopme.

32 Pabota snekrpraeckoro Toka. MOIIHOCTH JIEKTPHUYECKOTO TOKA.

33 3akoH Jlxxoyns-Jlenna. BeiBoj 3akona J[xoyns-Jlenna B nuddepenimansuoii popme.

34 MarHuTHOE I0JI€ ¥ €T0 XapaKTePUCTUKH. [I[pUHINT CyTIepIO3UIINY MarHUTHBIX TTOJICH.

35 3akoH buo-Casapa-Jlamiaca st pacueTa MarHUTHBIX MOJIEH.

36 Pacyer MarHUTHOTO NOJISt IPSIMOTO IPOBOIHUKA C TOKOM.

37 Pacder MarHuTHOTO 1OJISt B IIEHTPE KPYTOBOTO MPOBOJIHUKA C TOKOM.

38 3aKOH MOJHOTO TOKAa MJIM TeOpeMa O HUPKYJISIIIMK BEKTOpa MAarHUTHOW MHTYKIIMH.

39 Cuna Amnepa. BzanmonelcTBre mapauiebHbIX TOKOB.

40 Cuna Jlopenna. JIBrykeHHE 3apsDKEHHBIX YaCTUI] B MArHUTHOM TIOJIE.

41 IToTOK BEKTOpa MarHUTHOM MHIYKIIMH.

42 Teopema I'aycca 11 MATHUTHBIX TIOJIEH.

43 MarHuTHbIE 110JI COJICHOM1a M TOPOUJIA.

44 PaboTa no nepemenieHuIo NpoBOAHUKA U KOHTYpa C TOKOM B MArHUTHOM IIOJIE.

45 SIBienue snekTpoMaruuTHoM MHAykuuu. Kimaccuueckue onbiTel Dapajes.

46 3akon Dapanes 11 IBIECHUS JIeKTpoMarHuTHOW nHAyKmu. [Ipasuino Jlenna.

47 SIBnenne caMoMHAYKIUU. UHAYKTUBHOCTB.

48 SIBrieHre B3aMMHOW MHAYKIIHAH.

49 Toku npyu pa3MbIKaHUU LEMH.

50 Toku py 3aMbIKaHUH LIETIH.

51 Tpanrchopmaropsl. [Ipuntumn ero paboThI.

52 OHeprus MarHUTHOTO TOJIS.

53 Tumnbl MAarHETUKOB.

54 HamarnmueHHoCTb.

55 HanpskeHHOCTh MarHUTHOTO MOJIA.

56 MarauTtHoe 1ose B BEIIeCTBe.

S7 DeppOMarHeTUKM U UX CBOMCTBA.

58 BuxpeBoe anekTpuieckoe mose.

59 Tok cmeneHus.




60

\ Cucrema ypaBHeHU MakcBeuia sl 3J1€KTPOMArHUTHOTO TTOJISI.

Kypc 2
Ne i/m Bonpockl K 3k3aMeHy

1 Kone6anus. CBoOo1HbIE, BBIHYX/IEHHBIE KoJieOaHus. ['TapMoHnYeckue, 3aTyXarouye.

2 'apmonnueckue KoneOaHUs, WX XapaKTEPUCTHKU. YPaBHEHHE TapMOHUYECKHX
kosebanuii. I'paduk S(t).

3 Kunematnka rapMoHWYeckux KosieOanuii. CKOpPOCTb, YCKOpPEHHE KOJeOmtomeics
BEJIMYHUHBI.

4 JluHaMuKa TapMOHMYECKMX KoyieOaHM: BO3Bpallarollas Cuia, KHHETHYecKas,
MOTEHIMAJIbHASI U TIOJHAsI DHEPTUH.

5 MexaHnueckue rapMOHUYEcKue KosiebaHus. MareMaTHuecKuil MasTHUK. YpaBHEHUE
Kosie0aHuii, COOCTBEHHAsI YaCTOTA, IIEPHOJ,.

6 Mexanuueckue rapMoHudeckue kKosebanus. IIpy)XHHHBIH MasATHUK. YpaBHEHUE
Kosie0aHuii, COOCTBEHHAsI YaCTOTA, IIEPHOJ,.

7 DneKTpoMarHuTHble rapMoHUYecKkue Kojebanus. KonebaTenbHbli KOHTYp: ypaBHEHHUE,
COOCTBEHHAs YaCTOTa, IEPHUO/I.

8 3aryxaromue konebanus. ['paduk. YpaBHeHHe 3aTyXa0MUX KOJICOAHHIA.

9 XapaKkTepUCTUKU 3aTyxaromux Konebanuit: ammuryna A(t), BpeMsi penakcanuu T,
sorapu(MUUECKUH IeKpeMEeHT 3aTyXxaHus A, 106potHocTh Q.

10 Brinyxxaennsie kosnebanus. ['paduk. YpaBHeHUE BBIHYKICHHBIX KOJICOAHUIA.

11 XapaKTepUCTUKH BBIHYKICHHBIX KOJICOaHUH.

12 Pe3onanc.

13 Bonna. Ilnmockas u cdepudeckas BosiHa. [IpogonbHas M momepeyHas BOJIHA.
Monoxpomatuueckasi BoiHa. KorepentHeie BosiHbl. Cynepro3uiius BoiaH. DpoHT
BOJIHBL. BOJTHOBasi IOBEPXHOCTB.

14 WNurepdepennius ceera. UnTepdepenHinonnas kapTuHa.

15 CrniocoObl MoJTy4eHHsI KOT€PEHTHBIX HCTOYHHUKOB.

16 BbIBOJ] yCIIOBUSI MAKCHMyMa 1 MUHUMYMa HHTEHCHUBHOCTH ITPH UHTEP(HEPEHITUH.

17 Pacuer uHTEpPEpEHIIMOHHON KapTUHBI OT IBYX KOTE€PEHTHBIX MCTOYHHMKOB. lllnpuHa
MHTEep(EPEHIIMOHHON MOIOCHI.

18 WuTepdepennus B TOHKUX IUIeHKaX. Pa3HOCTH X0/1a JIyden.

19 Judpaxius ceera. {udpakinoHHas KapTuHa.

20 [Tpunuun [Noiirenca. [punnun INoiirenca-®penens.

21 Meron 308 @peHnens. [IpsamonnHelHOE paCIPOCTPAHEHHUE CBETA.

22 Judpaxius Openens Ha KPYTrJIOM OTBEPCTHH U JHCKE.

23 HNudpakmus dpayarodepa Ha OAHOW IIETU. YCIOBHE MaKCHMyMa M MHHHMYMa
WHTCHCHBHOCTH.

24 Hudpaxus Opaynrodepa Ha aAudpakuroHHON pemierke. [{udpakiuonHas peeTka.
Ilepuon nudpakMOHHON pemIeTKH. YCIOBHE TIJIABHOTO MAaKCUMyMa, TIJIABHOTO
MUHHMYMa.

25 Judpaxius Ha npocTpaHcTBeHHOH pemietke. @opmyns Bysbda-bparros.

26 EcTecTBeHHBIN U MOISIPU30BAHHBIN CBET.

27 [onspusanus ceera. CTeneHpb NOISPU3AIUH.

28 3axon Mastoca.

29 [Tonsipu3anus cBeTa Npu OTPAXKEHUH, IpesIoMIIeHHH. 3akoH bprocrepa.

30 JIBOiiHOE JTyuenpenoMIIeHuUE.

31 [Tonsipu3aniioOHHBIC PU3MBI U TTOJISIPOU/IBI.

32 TemioBoe n3nyueHue. XapakTepUCTUKH TEMJIOBOIO U3ITyYEHHUS.




33

XapakTepUCTUKHU TOTJIONIATEIbHON CMOCOOHOCTH Tena. AOCOIIOTHO YEpHOE Teo,
CEpOE TEJIO.

34 3akon Kupxroda.

35 3akon Credana-bonpimana.

36 3akoH cMemenusa Buna.

37 [Tpo6nema TeroBoro uznydenusi. Popmyna Panes-Jxunca.

38 I'mnoresa Ilnanka, hopmyna [Tnanka.

39 dorordpdexr. VYcranoBka s uccaenoBaHus  gororddexra. BompramrmepHas
XapaKTePUCTHKA.

40 3akoHbl BHENTHETO hoTodddekra.

41 Buemnnii porosrdpdexr. YpaBHeHne DUHIITEHHA.

42 @DOTOH ¥ €ro XapaKTePUCTUKU: YHEPTHUsI, Macca, UMITYJIbC.

43 D¢ dexr Komnrona.

44 KopryckyisipHO — BOJIHOBOH JIyaJTu3M 3JIEKTPOMArHUTHOTO U3ITyYCHHUS

45 I'unoresa ne bpoitna. ®opmyna ne-bpoiins.

46 Mopenu aroma Tomcona u Pesepdopra.

47 IToctynats! bopa.

48 CrnexTp aroma Bojopoza no bopy.

49 COOTHOIIICHNE HEOTPEICTICHHOCTEH.

50 BonHOBast QyHKINS U €€ CTATUCTHYCCKHUIA CMBICTT

51 VYpasuenue lpenunrepa.

52 ATOM BoJIOpOJIa B KBaHTOBOW MexaHHKe. KBaHToBbIe uncia. CIIeKTp aTomMa BOJIOPOJIa.

53 CTtpoeHne aTOMHBIX sJIEp.

54 SAnepubie cunbl. Monenu siapa.

55 JleekT Macchl ¥ 3HEpTUs CBA3M siipa.

56 PanuoakTrBHOE U3TyYEHNE U €r0 BUIBL.

57 3aKoH paJIMOaKTHBHOTO pacraja.

58 Annda-pacnaa. bera-pacmar.

59 AKTHBHOCTb PaJJMOAKTHUBHOTO BEIIECTBA.

60 SInepHble peakuun




7.3.2. Kpurepuu ¥ HOpMbI OLIEHKH

Kypc ®opMa npoBeieHusI Kpurepun u HOpMbI OLIEHKHU
NPOMEKYTOYHOM
aTTecTaluu
1,2 3ader (MO HAKONMUTEIHLHOMY SAUTEHO Cryment nHabpan 55-100 6amioB mo wurory
PEUTHHTY) M3y4YEHUs TUCLIUILIMHBI B CEMECTPE
Crygent HaOpan 0-54 OamioB 1o HUTOTY
HE 3a4TCHO
W3yUYEHHsI TUCIUIUTMHBI B CEMECTpPE
2 DK3aMeH (110 HAKOIMUTEIbHOMY OTIIIHO Crynent Habpan 85-100 GamioB mo wutory
pPEUTHHTY) W3yUYeHHsI TUCIUIUTHHBI B CEMECTpPE
<ODOLLO Cryment nHabpan 70-84 OamioB mo WTOTY
p U3y4YEHUS TUCLUILTIHBI B CEMECTPE
Crynent HaOpan 55-69 OamioB mno wutory
yIOBJIETBOPUTEIHHO
W3yUYeHHsI TUCIUIUTHHBI B CEMECTpPE
Crynent HaOpan 0-54 O6amioB 1o wuTory
HEYIOBJICTBOPUTEIHHO
W3yUYeHHsI TUCIUIUTMHBI B CEMECTPE




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

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (y4eOHMK,

yueOHOe KoanuectBo B
nocoomue, HAY4YHOI
Ne
w/n ABTOpBI, COCTABUTEIH 3ar;iiaBue (3aroJi0BOK) yueOHO- TI'ox u3nanus onobauorexe /
MeTOaInYecKoe HaumenoBanune
nocodue, 9bC
NPAKTHKYM, JP.)
Kypc ¢usuxu. B 3 tomax. Tom 1. Mexanuxka.
MonekynspHas ¢usmuka : yueOHuk ams By3oB / U. B.
CapenbeB. — 9-¢ u3n., crep. — Cankr-IlerepOypr :
1 CapenneB U. B. Jlans, 2022. — 356 c. . ISBN 978-5-8114-9568-9. — VYuebOHOE mocodue 2022 ObC Jlaab
Tekcr :  snexktponHbiii /  JlaHb AIIEKTPOHHO-
OoubnuoreyHas cucTeMma. — URL:
https://e.lanbook.com/book/200498
Kypc obmieit pusuxu. B 3 1. Tom 2. DnekTpuuecTBo u
marHeTusM. Boanbl. Onrtuka : ydeGHOe mocobue Juis
By3oB / 1. B. CaBenbeB. — 16-¢ u3z., crep. — CaHKT-
2 | Caenses U. B. HerepOypr : Jlans, 2022. — SOOUC' — ISBN 978-5-8114- VYuyebHoe nmocobue 2022 9BC «Jlanb»
8926-8. — Tekcrt : aneKkTpoHHBIH // JIaHb : 37eKTpOHHO-
OoubmuoreyHas cucrema. — URL:
https://e.lanbook.com/book/185339
Kypc obmeit ¢pusnku : yuebHoe nocodue : B 3 Tomax
/ W. B. CaBenveB. — 13-¢ uzn., crep. — CaHKT-
3 | Casenbes U. B. [erepbypr : Jlane, [0. r.]. —Towm 3 : Kpantosas onmmxa, Y4eOHoe mocodue 2022 OBC «Jlanb»

AtomHas ¢usuka. Puszuka TBepaoro tena. duszmka
ATOMHOTO SiJIpa M dJIeMeHTapHbIX yacTui — 2022. — 320

c. — ISBN  978-5-8114-4598-1. —  Tekcr:




Tun (y4eOHMK,

yueOHOe KoanuectBo B
nocooue, HAY4YHOMH
Ne
w/n ABTOpBI, COCTABUTEIH 3arsiiaBue (3aroJi0BOK) yueOHo- TI'ox u3nanus onodamorTexe /
MeToauYecKoe HaumenoBanmue
nocoodue, 9bC
NPAKTHKYM, JP.)
ANIEKTPOHHBIN /  JlaHp @ 3IEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/206909
COopHUK BOIIPOCOB M 3a4ay mo oOmiei ¢usmke :
yuebHoe nocobue s By3os / M. B. CaBenseB. — 10-e
u3n., crep. — Cankrt-IlerepOypr : Jlans, 2022. — 292 c.
4 | CaBennes . B. — ISBN 978-5-8114-9199-5. — Texer : s1eKTpoRHbIA /{ YyeOHoe nmocodue 2022 OBbC «Jlanb»
Jlanp : anmekTpoHHO-OMOMMOTeUHass cuctema. — URL:
https://e.lanbook.com/book/187820
3anaun o obmel ¢pusuke : yuebHoe nocodue / U. E.
Uponos ; xynoxuuk H. A. Jlozunckas, B. A. [Ipokyaus.
— 14-e u3n. — Mocksa : JlaGoparopus 3HaHuid, 2021.
5 | Upomos . E. — 434 ¢c. — ISBN 978-5-93208-513-4. — Texkcr : | YueOHOE TOcoOue 2021 OBC «Jlanb»
ANIEKTPOHHBIN //  JlaHp : 3IEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/172247
Mexanuka. MonexyisipHas ¢uzuka 51
C.H. lloremkuHa; B.A. | TepmonuHamMuka : yyeOHO-MeToauueckoe nocodue / C.
Capadanona; H.B. H. INoremkuna, B. A. Capadanosa, H. B. UupkyHoBa [u Vaebio-
6 YupkyHosa ( 1 1p) ap.]. — Toawsrru : TT'Y, 2021. — 210 c. — ISBN 978- METOHHECKOE 2021 SEC «Tarby
5-8259-1572-2. — Texkct : »nekTpoHHbIH /  JlaHb HocoBe

JIIEKTPOHHO-OMOMMoTeYHass  cucrema. —  URL:

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




Tun (y4eOHMK,

yueOHOe KoanuectBo B
nocooue, HAY4YHOMH
Ne
w/n ABTOpBI, COCTABUTEIH 3arsiiaBue (3aroJi0BOK) yueOHo- TI'ox u3nanus onodamorTexe /
MeToauYecKoe HaumenoBanmue
nocoodue, 9bC
NPAKTHKYM, JP.)
Konebanus. Ontuka. KBantoBas ¢usuka : ydeOHOE
Pemeros, B. A. nocooue / B. A. Pemetos, M. B. Menemko, E. A.
7 Meirerniko. — Tonpsartu : TI'Y, 2019. — 77 ¢. — TekcerT - VuebHoe Hocobie 2019 SEC «Tamiy
AJICKTPOHHBIN //  JlaHb : 2JIEKTPOHHO-OMOJIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/140180
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHuKk,
yueOHOe KoanuectBo B
nocodmue, HAY4YHOI
Neo
w/n ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJi0BoK) yueOHo- TI'ox u3nanus ondauorexe /
MeTOouYeCcKoe HaumenoBanue
nocoodue, 9bC
NPAKTHKYM, JP.)
OO6mwmit kype ¢pusukn : yuedHoe mocoowue : B 5 Tomax /
. B. CuByxun. — 6-e wu3n., crepeor. — Mocksa :
1 | CuByxun, JI. B. %%B%ATiHTiszgilo _972?24_91221\1/{?5?}12?_1?__ 291,26?<CT_ Y4eOHoe mocodue 2020 OBC «Jlanb»
9NeKTpoHHBIN //  JlaHp : 3JEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/185713
CuByxun, [[. B. OOmwuit kypc ¢usuku : ydebOHOe
nmocooue : B 5 tomax / JI. B. CuByxun. — 6-¢ usn.,
2 | CuByxus, /1. B. crepeoT. — Mocksa : DU3MATIIUT, 2020 — Towm 3 : | YuebHOoe mocobue 2020 OBbC «Jlanb»

OnexrpudectBo — 2020. — 565 ¢. — ISBN 978-5-9221-
1643-5. — TekcT : 271eKTpoHHBIH // JIaHb : 3EeKTPOHHO-




Tun (y4eOHMK,

yueOHOe KoanuectBo B
nocooue, HAY4YHOMH
Ne
wn ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJi0BOK) yueOHo- I'ox u3nanus oudsamorexe /
MeToauYecKoe HaumenoBanmue
nocoodue, 9bC
NPAKTHKYM, JP.)
OubmuoreyHas cucTema. — URL:
https://e.lanbook.com/book/185725
OO6mwuit kype pu3mky : yaebHOE Iocodme : B 5 Tomax /
. B. CuByxun. — 3-e u3a., crepeor. — Mocksa :
OU3SMATIIUT, 2020 — Tom 5 : AToMHas U siepHas
3 | CuByxun, . B. ¢uzuka — 2020. — 784 c. — ISBN 978-5-9221-0645- | YuyeOHoe nocoOue 2020 9BC «Jlanp»

0. — Tekcrt : anekrponssli / Jlanb
OuOIIMoTeYHAS cucTema. —
https://e.lanbook.com/book/185730

AJIEKTPOHHO-
URL:




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

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 Hanmenosanme IO PexkBU3HUTHI zmrongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeCcTBUS — OECCPOUHO;

KoHTpakT Ne 1653 ot 14.12.2018, cpok
JeUCTBHS — OECCPOYHO

2 Office Standard: norosop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeHCTBUS — OECCPOUHO
AcademicEdition

3 Mirapolis Human Capital Management JIMIIEH3UOHHBIH noroBop 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 HaumenoBanue 000py10BaHHBIX
n/n y4eOHbIX Ka0MHeToB, 1a0opatopuii, | [lepeueHb ocCHOBHOrO 000py1OBaHNS
MAaCTePCKHUX U AP. 00bEKTOB s
NpOBe/leHUs] MPAKTUYECKUX U
JIAa00PATOPHBIX 3aHATHI

1. Aynuropus BeOKOHpEpEHIINH. DKpaH TeJIeBU3NOHHBIN, ITUPMBI,
VYyebHas ayauTopusi Il IPOBEACHUS | MPOKEKTOp Ha mTatuBe. CTou
3aHATUN JIEKIIMOHHOTO THMA. YueOHas | mpeno/iaBaTelbCKul, CTYIbs
ayIUTOpUS U1l MPOBEACHUSA 3aHATUHN | MpernoaaBaTeiabckue. TpaHcmapaHT-

CEMHUHApPCKOI0 THUIIA. VYyeOHasi | mepeTsHKKa, CUCTEMHBIN OJI0K
ayIUTOpHUs TSt KypCOBOTO
MIPOEKTUPOBAHUSA (BBIMOJTHEHUS

KYPCOBBIX paboT). YueOHas ayaiuTopus

JUIS ~ TIPOBENEHUS  TPYIIOBBIX U

WHAUBUAYAJIbHBIX KOHCYJ’II—;T&HI/II\/’I

YyeOHasi ayauTopus IJs MPOBEICHUS

3aHATUM  TEKYyHNIEro  KOHTPOJS U

MIPOMEXKYTOUHOM aTTecTaruu
YJIK-807



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

n/n

HaumeHoBaHue 000PyI0BAHHBIX
y4eOHBbIX Ka0MHeTOB, JadopaTopuii,
MaCTEePCKHUX U JApP. 00beKTOB J1JIs
NPOBeAeHUS MPAKTHYECKHUX U
JIa00paTOPHBIX 3AHATHH

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

TToMerenue 11 cCaMOCTOSTEILHON
paboOTHI CTY/ICHTOB
I-401

CTOJ1bl yYUEHUYECKHE, CTYIIbS
yuenunueckue, [1K ¢ BbIxomom B ceTh
WNHurepuer

Jlaboparopus «Onrtuka u
KoJIeOaHus».

YueOHast ayTUuTOpUS A7l KypCOBOTO
MIPOSKTUPOBAHUS (BBITIOTHCHHSI
KYPCOBBIX padoT).

Y4eOHast ayTuTOpHs IJIs1 TPOBEICHUS

TPYHIOBBIX U UHIUBUAYAIbHBIX
KOHCYJIbTAIIU I
YueOHast ayTUTOpHS AJIsl IPOBEACHUS
3aHITHHA TEKYIIET0 KOHTPOJIS U
MIPOMEXKYTOUHOH aTTecTaruu

I'-333

Croubl 1abOpaTopHbIE, CTYIbS
yueHnueckue, CToybl KOMIBIOTEPHBIE,
Crouibl mpenoiaBaTenbCKUE , CTYIIbS
npenogasarenbckue , [IK , yctanoBka
IUtst onbiTa M3ydueHrne rapMOHHYECKHUX
KoJIe0aHUI MaTeMaTu4ecKoro
MasiTHUKA ., yCTAaHOBKA IS OTIbITa
N3yuenne rapMoOHUYECKUX KOJICOaHMI
(hu3MUECKOT0 MasiTHUKA
ycTaHOBKa Juis omnbiTa VccrienoBanue
CBOOOHBIX 3aTYXaIOIINUX
AIIEKTPOMArHUTHBIX KOJICOAHUH ,
ycTaHOBKa i onbITa M3yuenue
UHTEPPEPEHINH CBETA MTPH OTPAKEHUH

OT IUIOCKOTIAapaJUIEIbHOM ITACTHUHBI ,
yCTaHOBKa I ombITa M3yuenue
3aTyXaroIuX MEXaHUYECKUX
KoJIeOaHu#, YCTAaHOBKA JIJISl OTIBITA
Bparenre miockocTu nosspu3alyi -,
yCTaHOBKa Ui omnbITa M3yuenue
3aKOHOB TEIIOBOTO U3JIy4EHHUS ,
yCTaHOBKa Jyis omnbITa Mzydenue
BHeIHero Gorosgekra , ycTaHOBKA
Jutst onibiTa MizyueHne nqudpakunu
®paynrodepa Ha OHOM 1IN ,
yCTaHOBKa I ombITa M3yuenue

CIICKTpa aToMa BoaopoJa , YcranoBka

st onbita Ilorsomenme

PaarOaKTUBHOI'O U3JTYUCHUS
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