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COI''TACOBAHO

3aBenyronuii kageapoit «Capka, 00paboTKa MaTepHaIOB JABJICHUEM U POJICTBEHHBIC IPOIIECCHI»

«6» centsa6psa 2019 r. B.B. Enb1i0B
(noonucw) (HU.0. Damunus)

YTBEPXIEHO

Ha 3aCCJaHuH Ka(l)e)lpbl <<O6111a51 H TCOPCTUUCCKAas (1)I/I3I/IK3.))

(mpotokou 3acenanust Ne 1 ot «6» centsiops 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenp OCBOCHMS IHUCLUIUIMHBI — CO3JAaHUE OCHOB JIOCTATOYHO IIMPOKOW TEOPETUYECKOU
MOJATOTOBKU B 00J1aCTH (PM3UKH, MO3BOJISAIONIEH OyIylIMM MH)XEHEpAaM OPUEHTHPOBATHCS B MTOTOKE
Hay4YHOH M TeXHMYecKOoW HH(pOpMaluu U 0OeclneyMBaoOlel MM BO3MOKHOCTb HCIOJIb30BAaHUS

(1)I/I3I/I‘16CKI/IX ITPUHIIUIIOB B TEX obnacTax TEXHUKH, B KOTOPBIX OHHU 6y,HYT CIICUAJIN3POBATHCA.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUTITMHBL M TIPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHas JUCIUTLIMHA:
«BpIcmas marematnkay, «Mexanuka 1,2».
JIMCIUTITMHBL U TIPAKTUKH, 711 KOTOPBIX OCBOCHHE JAHHOHN JUCIMIUIMHBI HEOOXOIMMO Kak
npeamectByromiee: «Mexanuka 4y», «NEKTPOTEXHUKA U DJIEKTPOHUKA», «MarepuanoBeeHue u

TKM».

3. Ilnanupyemble pe3yJbTaThl 00y4eHH s

dopmMupyemsbie U
KOHTPOJINpyeMble
KOMIIETEHIIHH
(Ko 1 HAMMEHOBAHUE)

NuaukaTopsbl 10CTHXKEHUS
KOMIIeTeHIH i
(Kol ¥ HAMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

OIIK-1 - ymeHuem
WCIIOJIH30BATh OCHOBHEIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JTHMCIUILIIAH B
npodeccnoHaTEHOM
NEATeNbHOCTH, IPUMEHSTh
METOJIbI MATEMATUIECKOTO
aHaNM3a u
MO/ICIIUPOBAHUS,
TEOPETUYECKOT0 U
HKCIEPUMEHTAIHHOTO
UCCIICIOBAHHS

3Hath: pyHIaMEHTATbHbBIC

3aKOHBI IIPUPOABI U

OCHOBHbBIC (PH3UYECKHE 3aKOHBI B
001acTH MEXaHHUKH,
TEPMOIMHAMMKH, SJICKTPHUCCTBA U
MarH€Tui3ma, OIITUKU U aTOMHOI>'I
(DU3HMKH; METOBI TCOPETHUCCKUX H
3KCHCpI/IMCHTaJ'II)HBIX I/ICCJICIIOBaHI/Iﬁ

YMeTb: npuMeHATh puzndeckue
METOBI ¥ 3aKOHBI JUISI PELICHUS
(bu3nYecKux 3a/1a4; MOAXOAbI U
METO/1bl PU3NYECKOTO
UCCIIeIOBaHMs B HAYYHOH U
1poeCCUOHAIBHON NEATETHHOCTH.

Bnagers: OCHOBHBIMHM METOAAMHU
pelIeHNs KOHKPETHBIX (PU3NYECKIX
3aJa4 U3 pa3HbIX obnacTel (HU3MKH,
HaBbIKaMU pabOThI C COBPEMEHHOI
Hay4HOH amnmnapaTrypoi, HaBbIKaMu
MIPOBEICHUS IKCIIEPUMEHTAIbHBIX
MCCIIEJOBAHUN Pa3IMYHBIX
(hU3MYECKUX MPOIIECCOB.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIET0

Bun N KOHTPOJIA
MopnyJs (pa3gen) | y4deOHOM HaHMeHOBaHIfe TEM sttt Cemectp| O0bem, 4. | banabl | UHTepakTHB, 4.| (HAaMMEHOBaHHE
(yuedoHOI padoTHI)
padoTsbI OLICHOYHOI'0
cpeacrsa)
Mexanuka Jlex 1 5 [T
IIp KunemaTtuka marepruaabHON TOUYKH. 1
CPC 10
Jlex 1 10 T
Jlab JInHaMuKa JacTuil 2
IIp ’ 0,5
CPC 10
Jlex 1 10 T
JIab 3aKOHbBI COXpAaHEHUs. JHeprus. 3aKkoH 3
Ip COXPAHEHHUs SHEPTUU. 0,5
CPC 10
Jlex 1 ) T
ITp Mexanuka TBEpAOro TENa 1
CPC 2 10
MounekynsipHas Jlex . 0,5 5 T
OCHOBBI MOJIEKYJISIPHOM (pU3UKH 1
pusuca. lp TEPMOJIUHAMUKHU L
TepmonnHaMuka CPC ] 10
Jlex 0,5 2 IIT
Ip OCHOBBI TEPMOAMHAMHUKH. 1
CPC 14
Jlex 1 8 T
J}.ﬁ? TennmoemMkocTh. AnnadaTHBIN TIPOIEcC. i
CPC 14
Jlex 0,5 5 IIT
ITp TeruoBeie ABUTATEIN. 1
CPC 14




®opMbI TEKYLIETO

Bun . KOHTPOJIA
. HaumeHoBaHue TeM 3aHATHI
Monayasb (pa3aen) | y4eOHOM N Cemectp| O0bem, 4. | baaabl | UHTepakTHB, 4.| (HAMMEHOBaHMe
(yuedoHOI padoTHI)
padoThI OLICHOYHOI'0
cpeacrsa)
Jlex 0,5 2 1T
Ip CrarucTruueckue pacrpeaeieHus 0,5
CPC 14
DJIEMEHTHI Jlek . 1 5 T
. DJeMeHThI CelnalbHOM TeopuH
CHETMAILHOW TeOpUr Ip OTHOCHTCIEHOCTH 2 0,5
OTHOCHUTEIIbHOCTH CpPC ' 10
®dusmka | KoHTposib 2 4 40 T
Jlex 3 0,25 7 T
a6 aKOH KysoHa. HanpsbkeHHOCTB 1
aJIeKTpocTaTudeckoro noss. CuinoBsle
Ip JIMHUU 0.25
CPC ) 10
Jlek [ToTok BekTOpa HanpskeHHOCTH DCII. 0,25 5 [T
Ip Teopema ['aycca asst mosist B Bakyyme. 0,25
DJeKTpUYecKoe 1moJie CPC 10
Jlek [Morentman. LHupkynsmus BeKkTopa 0,25 3 [T
Ip HaNPsHKEHHOCTH T0JIS. HAPSYKEHHOCTh 0,25
CPC  |Kak rpajiueHr. 3 10
Jlex 0,25 5 I1T
[TpoBOTHUKH B 3JEKTPOCTATHYECKOM
Hp noje 0.25
CPC 10
TTocTostHHBIN Jlex [ToCTOSTHHBIH IEKTPUICCKUHN TOK, €T0 0,25 10 11T
JIIEKTPUYECKUI TOK Jlab xapakTepucTuku. 3akoH Oma. 9/1C n 2
ITp paboTa ucTouHMKa TOKa. 3akoH Jl>KoyIis- 0,25
CPC  |Jlenua. IIpaBuia Kupxroda 10
DneKTpOMarHeTu3M Jlex MarnutHoe none B Bakyyme. [IpuHimn 0,5 2 T
IIp cynepno3unuu. 3akoH buo-Casapa- 0,5
CPC  |Jlamaca. 10
Jlex 0,25




®opMbI TEKYLIETO

Bun N KOHTPOJIA
N HaumeHoBaHue TeM 3aHATHIH
Monayasb (pa3aen) | y4eOHOM N Cemectp| O0bem, 4. | baaabl | UHTepakTHB, 4.| (HAMMEHOBaHMe
(yuedoHOI padoTHI)
padoThI OLICHOYHOI'0
cpeacrsa)
Jlab 1 10 [T
Ip OcHOBHBIE 3aKOHBI MArHUTHOT'O TIOJISI. 0,5
CPC 10
Jlek 0,25 7 IIT
Ip SIBeHME ANEKTPOMArHUTHOW UHYKIIHH. 0,25
CPC 10
Jlek 0,25 2 IIT
IIp DJIEKTPUUYECKOE I10JI€ B BEIIECTBE. 0,25
CPC 10
Jlex 0,5 2 IIT
Ip MarsuTHoe 1oJie B BEeIIeCTBeE. 0,5
CPC 10
Jlex 0,5 5 I1T
Ip OcHoBbI TeOpUM Makcsena. 0,5
CPC 10
dusmka 2 Kontposb 4 40 UT
Konebanus u BOJHBL. Jlex I"apmonnueckue konedaHus U UX 3 0,5 6 T
BonnoBas u Ip XapaKTEPUCTHUKHU. 0,25
KBaHTOBas ONTHKA CpPC 18
Jlex 0,25 6 I1T
Jlab HNurtepdepennius cpera. 1
Ip 0,25
CPC 18
Jle Hudpakius cBeTa 0.5 6 T
I[p ' 0,25
CPC 18
Jlex [Tonspuzanus ceera 0.25 6
ITp ’ 0,5




®opMbI TEKYLIETO

Bun . KOHTPOJIA
N HaumeHoBaHue TeM 3aHATHIH
Monayasb (pa3aen) | y4eOHOM N Cemectp| O0bem, 4. | baaabl | UHTepakTHB, 4.| (HAMMEHOBaHMe
(yuedoHOI padoTHI)
padoThI OLICHOYHOI'0
cpeacrsa)
CPC 18
Jlex 0,25 12 IIT
Tlp TernnoBoe u3IydyeHne U KBaHTOBAs 025
CPC |Ipupoza ceta 18
Atom. Anpo Jlex 0,25 5 IIT
Jlab DNeMEeHThI KBAHTOBOW MEXaHUKHU 2
I[p ' 0,25
CPC 18
Jlex 0,25 10 [T
Jlab AtoMm Boopoaa. MHOTO3JIEKTPOHHBIE 1
IIp aTOMBI. 0,25
CPC 4 17
Jlex 0,25 2 T
CrtpoeHue aTOMHOTO sifipa.
lp PannoakTuBHOCTH 0.25
CPC 8 ' 17
Jlex 0,25 6 I1T
TIp SAnepHble peakuu. DeMeHTapHbIC 0.95
CpC_|dacThibl 17
®dusuka 3 KoHnTpoib 4 9 40 uT
HToro: 468 300




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B mpouecce u3ydeHHs TUCHUIUIMHBI MCIONB3YIOTCS TUCTAHIIMOHHBIE OOpa3oBaTeIbHbIC
TEXHOJIOTUH,  peajlu3yeMble, B  OCHOBHOM, C MpPHUMEHEHHMEM HWH(QOPMALMOHHBIX U
TEJIEeKOMMYHUKALMOHHBIX TeXHOJoTul (ceTh «MHTepHET»).

@opMbl TPOBENEHUS 3aHATHIA: BHUACOJNEKIMH, BeOMHAphl. (opymbl, Ha KOTOPBIX
MIPEAYCMOTPEHO TAKXKE IMOJTYyYEHUE CTYI€HTAMH KOHCYJIbTalMOHHON TOMOIIY.

6. Meroauveckue yKa3aHUs M0 OCBOECHUIO JUCIUILIHHBI

OCHOBHBIM HampaBJCHHEM Yy4eOHOW MAESITEIbHOCTU CTYACHTA SIBISIETCS CAMOCTOSATEIbHAs
pabora mo TemMaM Moayined guciuiuiHbL Oco0oe BHHMMaHHWE HEOOXOIUMO  YICIUTh
CaMOCTOSITEIbHOMY H3YYEHHIO TEOPHUH U MPUOOPETEHHUIO HABBIKOB PEILEHUs 3a]ad, HCIOJIb3Ys
MPEIJIOKEHHBIA CIUCOK 0053aTeIbHOW W JOMOJIHUTEIBHON JIMTEPATyphl, a TaKXKe PECypChl CETH
«nTepHeTy.

B kauecTtBe TeEKyIIero KOHTPOJS MPEIYCMOTPEHBI MPOMEXKYTOUHbIE TECTUPOBAHUS U
BBIIIOJIHEHHE KOHTPOJIBHBIX 33JIaHU/, TPOBEPSEMBIX IIPENO1aBATEIIEM BPYUHYIO.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Kon
Ne KonTposmmpyembie pa3ieibl KOHTPOJIMPYeMOu HaumenoBanue
n/n (TeMbl) TUCHHUILINHBI KOMIleTeHIIUM (W11 OLICHOYHOI'0 CPeACTBA
ee 4YacTu)
1 Mexanuka. MonekynsipHas (pu3nka
OIIK-1 T 1-11,3 1-6, UT

Y TePMOJIMHAMUKA
2

DJIEKTPUYECTBO U MAarHETU3M OIIK-1 IIT 1-12,3 1-6, UT
3

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

KBaHTOBas onTuka. AtoM. Anpo

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUualibl, H606X0}1HMBIC AJIA TEKyIEro KOHTPOJIs

7.2.1. KoMIUIeKT KOHTPOJIbHBIX 3a/1aHUH, IPOBepPsieMbIX BPY4YHYIO

TEMA: KHHEMATHUKA MATEPHAJIBHOM TOYKHA

3agaua 1. 3anan 3akon newkenus I (1) MarepuansHoOli Touku B KoopauHaTHO#H muockoctu XY

B uHTepBase Bpemenu ot {, 1o t,. Haiitu ypaBuenue tpackropun Y = Y(X) u noctpouts rpaduk.
P P 1 2 yp P P P P

Haiitn Moyne BeKTOpa nepeMenieHusl TOYKU B 33JaHHOM UHTepBase BpeMeHu. Haittu moynn

HaYyaJbHOM V; ¥ KOHEYHON V, CKOPOCTEN TOYKH.

No

Ne

Bap. 3axon aemwxkenus T (1), t,t Bap. 3axon aemwkenus T (1), t,t
F(t)= At +Bt']  t =0.1c Fit)y=Ati +Btj  t =0.1c
1 11
A=52 B=22  t,—05c A=52 B=2% t,-05c¢
C C C C
r(t)=Ati +Bt’]  t =0.1c F(t)=Ati +Bfj  t =0.1c
2 12
A=52 B=22  t,=03c A=102 B=2% t,=03c
C C C C
r(t)= At +Bt’]  t =0.1c r(t)=At°f +Bt’]  t =0.1c
3 13
A=2Z B=3L t,-02c A=15Z B=2Z  t,=03c
(& C C C
r(t)=Ati +Bt’]  t, =02c F(t)=Ati +Bt°]  t=0.1c
4 14
A=22 B=22 t,-05c A=05% B=20% t,=02c
C C C C




BJ:; 3akon neuwxenus I (1), t,t BJ:; 3akon nsuxkenus T (1), t,t
r(t)=At% +Bt']  t,=0.3c Ft)=Ai +Btj t =0.1c
5 15
A=12 B=1%  t,-05¢c A=5u B=22  1,=09c
C C C

3amaya 2. YacTuna IBMKETCS PABHOYCKOPEHHO B KOOPAMHATHOM IJIOCKOCTH XY ¢ nHauanbHOM
CKOPOCTBIO \70 = Al + Bj u yckopenuem a8 = Ci + Dj . Haittu Moy BEKTOpOB CKOpOCTH V
TaHTCHIMAILHOTO 8 ¥ HOPMAaJILHOIO 8, YCKOPEHHUH, a TAKKE PajinyC KPUBU3HBI TPACKTOPUH R

B MOMEHT BpeMeHH | .

Ne A B.C,D,t Ne A B.C,D,t
Bap. Bap.
A=52 B=2M t-1¢ A=22 B=1M t=4c
1 C C 11 C C
M M M M
c=52 p=3¥ c=12 p=oX
C2 C2 C2 C2
A=12 B=1¥ t=2¢ A=22 B=_2M t_1¢
2 C C 12 C C
c=1% p=2% c=-1% p=22%
C C C C
A=22 B=3 t=5¢c A=—12 B=2M t=2¢c
3 C C 13 C C
M M M
c=1% p=1% c-o0M™ p=_3™
C2 C2 C2 C2
A=02 B=22 t-2¢ A=—12 B=22 t=3¢c
4 C C 14 C C
c=32 p=02 c=1% p=-22%
C C C C
A=s52 B=1¥ =3¢ A=62 B=0Y t=3c
5 C C 15 C C
C=05% D=02% c-0% p=-3%
C C C C




3amaua 3. YacTuia ABMKETCS 1O OKPYXKHOCTH paguyca R . Yron mosopoTa paguyc-Bexropa
YaCTHIIB MeHseTcs co BpemeHeM 110 3akony @(t). Haitru uucio o6oporos N , koTopsie yacTua

COBEpLINT B MHTEpBase BpeMeHn oT U, o t,. Haiiti Momymu BeKTOpOB TaHI€HIMAIBHOTO @, ,
HOPMaJILHOTO &, U IOJIHOIO & YCKOPEHHUH, a TAKKE YroJl & MEXK/Y BEKTOPAMH TaHT€HIMAIBHOIO

M TIOJTHOTO YCKOPEHHIB MOMEHT BpeMerH 1, .

Ne Ne
Bap. R, o).t Bap. R, o(t) 4. t,
p(t)= A’ +Bt®> t =1c t,=3c pt)=At> t =0c t,=2c
1 11
A=052% B=022% R=0.1n A=0032% R=0.2.
C c C
p(t)=At+Bt* t=1c t,=2c p(t)=At? +Bt t =0c t,=3c
2 12
A=082% B=017% R=02. A=0032% B=02P% R=0.1u
C C C C
p(t)=At*+Bt* t =0c t,=2c p(t)=At? +Bt* t=0c t,=2c
3 13
A=037% B-02P2% R-0.1u A=022% B-017% R-0.1x
C C C C
p(t)=At’+Bt t=0c t,=2c p(t)=At*> t =1c t,=4c
4 14
A=072% B=2P% R_02. A=017% R=0.1x
C C C
p(t)=At* +Bt> t =1c t,=3c p(t)=A+Bt* t=1c t,=2c
5 15
A=017% B-082% R=0.1x A=09pad, B=017% R=0.1x
C C C

TEMA: OCHOBbBI TEPMOJIMHAMUKA .
TEMA: TEIUNIOEMKOCTb. AIMABATUYECKHNH [TPOLIECC
TEMA: TEITVIOBBIE IBUI"ATEJIN

3anaua 1. OMH 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
cocrostausix 1 u 3 pasHer coorserctenno P, V, u P, V;. Haiitu paGoty A, coBepiienHyI0 Ta30M,
konmudecTBo TernoTsl QQ , moydenHOe ra3oM 1 mpupanieHne BHyTpeHHeil sneprun raza AU B
npoIiecce mepexo/ia U3 Ha4yaaIbHOTO COCTOSHUS | B KOHEYHOE COCTOSTHHE 3.

Ne Bap. raz,npoueccel, B,V P, V, Ne Bap. ras,npoueccel, P, V,, P, V,;
usoxopuwiiil—2, 2a3— N, aouabamuviiil—2, 2az — N,
. P =10°Ila,V, =31, n P =10°1a,V, =3 1,
uzobapmulii 2 —3, uzobapmwil 2 — 3,
P,=2-10°a,V,=6 1 P,=2-10°Ila,V, =6z




Ne Bap. raz,npoueccel, B,V,, B, V, Ne Bap. ras,nponeccsl, B, V,, B, V,

usoxopuwiil—2, 2a3— N, aouabamuviil—2, 2az — N,

) P1:105Ha,V1:3ﬂ, " P1=105HCZ,V1:3JZ,
uzomepmudeckutl 2 — 3, uzomepmuseckuil 2 —3,
P,=2-10°a,V,=6 1 P,=2-10°I1a,V, =6 1
usoxopuwiiil—2, 2a3— N, uzoxopuwiii1 -2, eaz — He

5 P =10°Ila,V, =31, » P =10°a,V, =3 1,
aouabamuulii 2 — 3, uzobapmwitl 2 —3,
P,=2-10°I1a,V,=61 P,=2-10°I1a,V,=6 1
uzobapuviil—-2, 2az3 - N, uzoxopuwiii1—2, eaz — He

. P =10°I1a,V, =3 1, " P =10°I1a,V, =3 1,
uzoxopuwiil 2 — 3, uzomepmuyeckuil 2 — 3,
P,=2-10°I1a,V,=6 1 P,=2-10°I1a,V,=6 1
uzobapuwiiil—2, 2a3 - N, uzoxopuwiii1 -2, eaz — He
P =10°I1a,V, =3 1, P =10°Ia,V, =3 1,

° uzomepmuyeckuil 2 — 3, 1 aouabamuwiti 2 —3,
P,=2-10°I1a,V, =6 1 P,=2-10°1a,V,=6x

3agaua 2. VneanbHbli ra3 coBEpIIACT 3aMKHYTBIN IIUKJ, COCTOSIINI U3 TpeX mpoueccoB 1-2, 2-3 u
3-1, uaymuii o 9acoBO# cTpelike. 3HaUYCHUS JaBJICHUS U 00beMa raza B COCTOSHUAX 1, 2 u 3

pasmsl coorserctBenno B,V,, P,,V, u P,,V;. Haiitu tepmudecknii k.11 1. nuKIIa.

B]:; ra3, mporeccs, B,V P,,V, , B, V, BJ:; ras, nponeccel, B, V,, B, V,, P, V;
usobapuviil—2, P, =10° I1a,V, =3 1, usoxopubiii1-2, R, =10° ITa,V; =3 1,
1 | usoxopneni 2-3,V, =61, 11 aouabammwiii 2—3, P, =3-10° Ia,
uzomepmuyeckuti 3—1,2a3 - N, uzobapuviii 3—1,2a3 — N,
usobapnwliil—2, P, =10° I1a,V, =3 1, usoxopuouil—2, P, =10° I1a,V, =3 1,
2 | usoxopmwui 2-3,V, =61, 12 aouabammoi 2 —3,P, = 3-10° I1a,
aouabammoiii 3—1,2a3 — N, usomepmuueckuii 3—1,2a3— N,
usobapnwliil—2, P, =10° I1a,V, =3 1, usobapnwliil—2, P, =10° I1a,V, =2 1,
3 aouabamuwii 2—3,V, =6 1, 13 | uzoxopmwui 2—-3,V, =6 1,
uzomepmuyeckuu 3—1,2a3— N, uzomepmuyeckuii 3—1,ea3— N,
usoxopmuitil—2, B =10° I1a,V, =3 1, usobapmuiii 1— 2, P, =10° I1a,V, =2 1,
4 usomepmuyeckuii 2—3,P,=2-10° I1a, | 14 usoxophbii 2—3,V, =61,
usobapnwiii 3—1,2a3— N, aouabammuvui 3—1,2a3 - N,




BJ:; ra3, mporeccs, B,V P,,V, B, V, BJ:; ra3, mporieccsr, B,V,,P,,V,, B, V,
usoxopuvuil—2, B =10° I1a,V, =3 1, usobapnwuil—2, P, =10° Ila,V; =2 n,
5 aduabammviti 2 -3, P, = 2-10° I1a, 15 | aoduabammoui 2-3,V, =061,
usobapuvii 3—1,2a3— N, uzomepmuyeckuii 3—1,2a3— N,
3anaua 3. UneanbHblil ra3 Maccoid M coBepiuaeT NOJUTPONHBIN mporecc. MonspHas

TemnoeMkocTh rasza B 3tom nporecce C =NR, rae R -- ynusepcanbhas razosas nocTosHHas.
AGconoTHas TeMIepaTypa ra3a B pe3yibTaTe JaHHOTO mporiecca BospactaeT B K pas. Haittu
IpUpaIeHne SHTPONUHK raza AS B pesyabTaTe JaHHOTO MPOLECCa.

k=2, n=7/2

Ne Bap. raz, m, n, kK Ne Bap. raz, m, n, K

eaz—N,, m=200e¢, eaz—CO,, m=200e¢,

1 11
k=2, n=7/2 k=2, n=7/2

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

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

s eaz—N,, m=200¢, » ea3—CO,, m=200¢,
k=2, n=5/2 k=2, n=5/2
caz— He, m=200¢, eaz—H,, m=200¢,

5 15

k=2, n=7/2




TEMA: 3AKOH KVJIOHA. HAIIPA)KEHHOCTL OSJIEKTPOCTATUYECKOI'O ITIOJIA.
CUJIOBBIE JIMHUU.

TEMA: I[IOTOK BEKTOPA HAIIPS2)KEHHOCTU OCII. TEOPEMA I'AYCCA JUJIA T1I0JIA B
BAKYYME.

R 3agaya 1. JIBa ToueuHBIX 3apsaa (1M (2HAXOAATCS B BaKyyMe Ha

-3 paccTosHuU rapyr ot npyra. Haiitu Moaynb Hanps»KeHHOCTH

: , JIEKTPUYECKOTO I10JIsI, CO34aBAEMOI0 ATUMH 3apsiaMH, B TOUKEA,

‘-_f __________________ i‘-’ HaxOJIsIIIeiiCsl Ha PACCTOSIHUM 80T TIEPBOTrO 3apsijia U Ha PacCTOSIHUH DOT

¢,  BTOPOro 3apsja.

Ne Ji, g2, r,a, b Ne g1, g2, r,a, b
Bap_ ) ) ) ) Bap_ i) i) ) )
1 q, = ZHK”; q, = _SHK”’ 11 g, = —3HK71, q, = 4HK/Z,
r=10cm,a=5cm, b=Tcm r=14cm,a=9cm, b=8cm
) 0, =—2uKn, q, =—1nKn, 1 0, =-1uKn, g, = 2uKn,
r=10cm,a=8cm, b=T7Tcm r=9cm,a=4cm, b="7Tcm
3 0, =1nKn, q, = 3uKn, 13 0, = —5uKn, q, = 4nKn,
r=7cm,a=3cm, b=5cm r=14cm,a=9cm, b=7cm
A 0, =5uKn, q, =—-3uKx, » 0, = 2uKn, q, =5SuKan,
r=7cm,a=3cm,5=7Tcm r=6cm,a=4cm, b=5cm
; q, =—-1nKn, q, = —2uKn, 15 0, =-1uKn, g, =—1nuKn,
r=9cm,a=3cm, b=Tcm r=9cm,a=5cm, b=7Tcm

3anaua 2. Toueunsrit 3apsin = —1 HKI maccoit m = 1 1, mOABEIEHHBIHN B TIOJIE CUJTBI
TSDKECTH Ha HEBECOMOI HepacTshkuMoi HUTH JutnHO# | = 50 oM, Bpamaercs B
TOPU30HTAJILHOM MJIOCKOCTU T10 OKPY>KHOCTH paauyca I’ ToukaAnonseca HUTH
HaXOJIUTCS Ha BEPTUKAIBHOM OECKOHEYHO JUIMHHOM CTEp)KHE, pABHOMEPHO
3apsyKEHHOM C JIMHEHHOM MIIOTHOCTHIO 3apsina A. HaliTu yacTtoTyn BpamieHus 3apsia

BOKDYT CTepyKHs. Y CKOpeHHe cBoOoaHOro mageHns g = 9.81 M/C%, anexkTpudeckas
TOCTOSTHHAS &0 = 8.85-10712 d/Mm.

No A No i

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




Ne rA Ne rA

Bap. Bap.
3 r=30 cm,A =2 uKi/m 13 r=30 cm,A =3 uKi/m
4 r=20cm,A =2 5Ki1/m 14 r=20cm,A =3 sKi/m

3agaya 3. DieKTpUUECKUil 3apsl paclpeiesieH B IPOCTPAHCTBEHHOM i : i
CJI0€ MEX]ly IByMs NapajieIbHbIMA OECKOHEUHBIMU IJIOCKOCTSIMU 2d;
CUMMETPUYHO OTHOCUTENIBHO LIEHTPaJIbHON 11ockocTh X=0 ¢ i

2
o X o
00BEMHOM IIIOTHOCTBIO 3apsiaa p(Xx) = pg (1 - (E) >,3&BI/IC${H_[CI/I oT

KoopAuHaThl X ToukH. Ock X nepneHaAuKyssipHa cior. Toamuna

v

ciost 2d. Haiitu ¢ moMoIIpio TeopeMbl ['aycca 3aBHCHMOCTD o
npoekunu ExHa ock XBEeKTOpa HAPSKEHHOCTHU AJIEKTPUUYECKOTO
HOJIsl OT KOOpAUHATHI TOUKH X. [locTpouts rpadux 31oit 3aBucuMocC-
T Ex(X)B HHTEepBalie M3MEHEHUs KOopaAUHATHI X oT — 2d 110 2d.

Ne Ne
Bap. po.d Bap. po.d
1 po=18K/M®, d=10cm 11 po = 3aKn/M®, d=10cm
2 po=18K/M®, d=20cm 12 po = 3uKn/M®, d=20 cm
3 po=1 aKa/m®, d=30 cm 13 po = 3uKn/m®, d=30 cm
4 po=1 aKa/m®, d=40 cm 14 po = 3uKn/m®, d=40 cm
5 po=1uK/M®, d=50 cm 15 po = 3aKn/M3, d=50 cm
TEMA: SBJIEHUE SJIEKTPOMATHUTHOM UHIYKIIAU.
TEMA: BBAUMHAS MHAYKIMA.
3anaua 1. /[Be mapasuiesbHbIe MPOBOJSIINAE HANPABISIOIINE )
COEZMHEHBI pe3ucTopoM c compoTuBieHneM R = 10 Om u B ® O O
HaxXOZJATCSI B OJHOPOJHOM IIOCTOSHHOM MarHUTHOM IIOJIEC 'S( 0
uaaykuued B= 0.1 Tn, nepneHIukylIspHOM K IUIOCKOCTU O ® O I
Hanpasisomux. [lo HanpaBIAOMMM CKOJIB3UT MPOBOASILAS

nepempluka. JUIMHA MyTH S, MPOMAEHHOTO MEPEMBIYKOM, MEHSETCA CO BPEMEHEM II0 3aJaHHOMY



3akony s(t) = at3. Paccrosuue mexay Hampasistommmu | = 10 cm. Haiitu 3aBHCHMOCTH OT
BpeMenu cuitbl Toka I(t), mporekaromero uepe3 pesucrop. [locrpouts rpaduk 3aBucumoctu I(t) B
uHTepBaie BpeMenu ot 0 1o t.

Ne a,t No a,t
Bap. Bap.

1 a=2culcl t=1c 11 a=4cullt=1c
2 a=2culctt=2c 12 a=4ceulct=2c
3 a=2culc’,t=3c¢ 13 a=4cull,t=3c¢
4 a=2culcl t=4c 14 a=4eumlclt=4c
5 a=2culc® t=5c 15 a=4culct=5c

3amaua 2. Ha conenouna anunoii | = 10 cMu miioniajipio momnepeyHoro

ceyeHus S= 5 cM? HazeT MIPOBOJIOYHBIN BUTOK CONPOTHUBIICHHEM R = 1 Ity R NI
Om.O6moTka conenonia umeetr N = 500 BUTKOB, U 110 HEMY UJIET TOK, CHJIa
KOTOPOT'O MEHSETCSA CO BPEMEHEM I10 3aJaHHOMY 3aKOHY S

I(t) = 10(1 — et/ T). Haiitu 3aBHCUMOCTB OT BpeMeHU cuitbl ToKa l1(t)B
IPOBOJIOYHOM BHTKE M IOCTPOUTH IpadK STOM 3aBUCMMOCTH B HHTEpBAJIe
BpemeHnu oT 0110 1.

No Ne

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

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




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

Bap. Bap.

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

3apaua 3. DiekTprdeckas 1enb COCTOUT U3 KaTyIIKH HHAYKTHBHOCTBIO L = 0.5 ‘

MI'H,pe3uctopa conporusienreM R = 100 Om u ucrounuka toka, 9/1C koroporo E() —
MEHSIETCSI CO BPEMEHEMITO 3a/IaHHOMY 3aKkoHy E (t) = Eo(l —e7t/ T). Haritn L %
3aBHCHMOCTh OT BpeMeHH Cuiibl ToKa (1) B 1ienu U MOCTpOUTh IpaduK 3TOM " )
3aBUCUMOCTH B HHTepBasie BpeMeHu oT 0 1o t. — ] 7[/
Ne Eo, 7, t Ne Eo, 7, t
Bap. Bap.
1 Eo=10B, 7= 10 mkc, t = 20 MKc 11 Eo =30B, 7= 10 Mkc, t = 20 MKc
2 Eo=10B, 7 = 10 mxkc, t = 30 Mkc 12 Eo=30B, t= 10 mxc, t = 30 MKc
3 Eo=10B, r =10 Mmkc, t = 40 MKkc 13 Eo=30B, =10 Mkc, t = 40 Mkc
4 Eo=10B, r= 10 Mxc, t = 50 MKc 14 Eo=30B, t= 10 Mxc, t = 50 MKc
5 Eo=10B, 7= 10 mxc, t = 60 MKc 15 Eo =30B, 7= 10 mxc, t = 60 Mkc

TEMA: KOJEBAHUS U BOJIHbI. TAPMOHUYECKME KOJIEBAHUA N HX
XAPAKTEPUCTHUKH



3agauya 1. Ousnueckuil MasSTHUK TIPECTaBISIET COO0 TOHKUI OTHOPOIHBIN
CTepIKeHb JIHHOM | = 1 MU Maccoiim, Ha KOTOPOM JKECTKO 3aKperlicHa
MarepualibHas Touka Maccoil MHua paccrostaum d(d<I/2)oT HUKHEro KOHIIA CTEPIKHS.
Touka nojBeca MasTHUKA HaXOAUTCS Ha paccTosiHuu X(X<I/2) oT BepxHero koHIa
crepxHs.Hailtu 3aBucMMOCTb nieproia ManbIX KojaeOaHuid T MasTHUKA OT
PACCTOSIHUS XMITOCTPOUTH TPaduK 3TOU 3aBUCUMOCTH T (X)B HHTEPBAICH3MECHEHHSI
xot 0 1o 1/2.0npenenuth 1o rpa@uKyMHHUMAIBHOE 3HAYCHUE TIeproIa TKoacOaHuit
MasTHHKA. Y CKOpeHHue cBoOoHOoro najeHus g = 9.81 M/c2.

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

Bap. Bap.
1 d=010Mm, M/m=1 11 d=025m, M/m=1.5
2 d=015m, M/m=1 12 d=030M, M/m=1.5
3 d=020mM, M/m=1 13 d=035mM, M/m=15
4 d=025m M/m=1 14 d=040mM, M/m =15
5 d=030M, M/m=1 15 d=045M, M/m=15

3agaua 2. MaTepuaiibHas TOUKa COBEPILAET OJHOBPEMEHHO TapMOHHUYECKUE KOJIeOaHHs B IBYX
B3aMMHO NEPIEHIUKYISIPHBIX HAPABICHUSX: BIOJIb OCUX -- IO 3aKOHY

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

TPACKTOPUIO IBUKCHUA MaTepHaHLHOﬁ TOYKH.

No No
Bap. i,y k Bap. ni, My, k
1 n=2ctn,=3cLk=2 11 n=1c4in,=3cLk=2

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




Ne Ne

Bap. i, k Bap. n, 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. Cwia ToKa B 9JICKTPHYECKOM KOHTYPE MEHSETCS CO BPEMEHEM 4

o 3akony: I(t) = I, cos(2mvt), In=0.14, v =50 I'y. Haiitn -—| I
AMIUTUTY/1Y HAMPSDKEHUS U CABUT (pa3 MEXTy TOKOM U HAINPSDKEHUEM Ha c
3aganHoM y4actke enu (AF win BD).

[Toctpouth rpaduk 3aBucuMoctd HampspkeHus U(t)Ha 3ToM ydacTke OoT o
BpemeHu t B unTepBaiie usmenenus t or 0 go 40 mc.

D
Ne R,L,C Ne R,L,C
Bap. Bap.
1 Yuacmorx AF, R =10 Owm, 11 Yuacmox BD, R = 10 O,
L =10 mI'ns, C = 200 ux® L =10 mI'n, C = 200 mx®
2 Yyacmox AF, R = 150m, 12 Yyacmox BD, R = 150m,
L =15mI'", C= 150 mx® L =15mI'", C= 150 mx®
3 Yuacmox AF, R = 150wm, 13 Yuacmox BD, R = 150m,
L =50 mI'g, C= 300 mx® L =50 mI'e, C= 300 mx®
4 Yuacmox AF, R = 200wm, 14 Yuacmox BD, R = 200m,
L =45ml'a, C= 250k @ L =45ml'a, C= 250mx D
5 Yuacmox AF, R = 100wm, 15 Yuacmox BD, R = 100m,
L =70mI'w, C= 200Mmx D L =70mI'H, C= 200MmKx D

10.2.2. KoMILJIEKT TeCTOBBIX 3aJaHUM

1. HOCTyl’[aTeHbHLIM Ha3bIBACTCH IBHKCHUE, IPH KOTOPOM

1. Bce Touku Tena IBUKYTCS [0 OKPYKHOCTSIM, LIEHTPBI KOTOPBIX JIeXkKaT Ha OJJHOU 1

TOW K€ MPSAMOI.



2. Bce ToukH Tena nepemMeaoTcs B MapauieNbHbIX IIOCKOCTSIX.
Bce Touku Tena ABUXKYTCA 110 IPSIMOM.
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 OTTaJIKUBaHH:, IIPAMO IIPOIIOpHHUOHAIbHAA IIPOU3BEACHHUIO MAaCC
O9THX TOYCK U 06paTHO IpOoNopHrMOHaJIbHAA KBaApPaTy PaCCTOAHUA MCXKIAY 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. BextopHas (1)H3qucTas{ BEJJMYMHA, paBHAsI BEKTOPHOMY ITPOU3BEICHUIO CUIIBI U

dA=|F dr|=F dr sin @

HepEeMEILEHUS:

2. CransipHas (pusnyecKas BENMYMHA, PABHAs CKAIAPHOMY IIPOM3BE/ICHUIO BEKTOPOB
cunbl 1 nepemerenns; @4 = F - dF = Fodr-cosa

3. BexropHas Qpusndeckas BENMYMHA, PaBHAS BEKTOPHOMY ITPOU3BEIECHHIO
NEPEMEILEHHUS ¥ CUIIBL: ad=|dr, F J= ar- F-sin &

4. CkansgpHas Qu3ndeckas BeJIMYNHA, paBHAs MPOU3BEICHUIO MOJYJISl CHIIBI U

3IIEMEHTAPHOTO MyTH: dA=F.ds

4. IIpu a0coTII0THO HEYNIPYIOM yAape
CoxpaHseTcss UMITYJIbC U MTOJIHAS MEXAHWYECKas SJHEPIHsL.
CoxpaHseTcs: UMITYJIbC.

YacTe MeXaHMYECKOM 9HEPTHHU MEPEeXOAUT BO BHYTPCHHIOLO.

> w e

COXpaHHeTCH MOJIHAA MEXAaHUYCCKAA SOHCPTU.

5. Kak ¢popmyiupyercsi OCHOBHOM 32aKOH JUHAMMKH BPAIIATEJIbHOI0 IBUKEHUSN?
1. Bparmmarommii MOMEHT TeJa OTHOCUTEIHHO OCU Z PaBEH MPOU3BEICHIUIO MOMEHTA
WHEPLIMU OTHOCUTEIBHO TOM 7K€ OCH Ha YIJIOBOE YCKOPEHUE.
2. Bpamaromuii MOMEHT Tella OTHOCHTEIHFHO OCH Z paBEH MPOU3BEICHUIO KacaTelbHON

CHJIBI Ha €€ IIJICYO.



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

TCJIa Ha IJICYO0 UMITYJIbCA.

6. BblﬁepI/ITe YTBEPKACHUE, KOTOpPOE€ CHpaBe€AJMBO OTHOCUTEJIBHO CTATHYCCKHUX

MATHUTHBIX IOJICH.

1.
2.

CunoBble JINHUY MarHUTHOTO I10JIs1 PA30MKHYTHI.

MaruuTtHoe nose JeiCTBYeT Ha 3apsyKEHHYIO YaCTHUILy C CHJIOH, 00paTHO
IIPOIIOPLIMOHAIBHON CKOPOCTU YaCTHULIBI.

Hupkynsanus BEKTOpa HAIPSHKEHHOCTH MarHUTHOT'O TOJISL BJOJIb IIPOM3BOJIBHOIO
KOHTYpa OIpeeseTCsl TOKAMU, OXBaThIBAEMBIMU 3TUM KOHTYPOM.

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

7. lIpaBuio Jlenna riaacur:

1.

WNHIyKIMOHHBIN TOK B KOHTYpE UMEET BCETa TAKOE HAIIPABJICHHUE, YTO CO3/1aBaEMOE
MM MarHUTHOE T0JI€ IPENSATCTBYET U3MEHEHUIO MarHUTHOTO IIOTOKA, BHI3BABLIEMY
3TOT UHYKLIMOHHBIN TOK.

["oyioBKa BUHTA, BBUHYMBAEMOTO 110 HAMPABJICHUIO TOKA, BPAIIa€TCs B HAIIPABJICHUHU
JINHUM MarHUTHOW MHAYKLUU.

Ecnu nanoHs 1eBoi pyKu pacroyioXUTh TaK, YTOOBI B HEE BXOIMUI BEKTOP
MAarHMTHOM MHIAYKLIHUH, & YETHIPE BBITAHYTHIX IAJIbLA PACIIOI0KHUTH 10
HaMpaBIIEHUIO TOKA B MPOBOIHUKE, TO OTOTHYTHIA OONBIION Taiel MOKaXKeT
HAaIPABJIEHUE CUJIbI, ICMCTBYIOIIEH HA TOK.

Ecnu nanoHs eBoit pyku pacioyioKUTh TaK, YTOOBI B HEE BXOIUI BEKTOP
MAarHMTHOM MHAYKLIHH, 4 YETBHIPE BBITAHYTHIX IaJIblla HAIIPABUTh BJIOJIb BEKTOPA
CKOPOCTH, TO OTOTHYTHIHM OOJBIION Maell MOKaXeT HallpaBJIeHNUEe CHUIIbI,

JEHCTBYIOLIEH HA MOJIOKUTEIBbHBIN 3apsi.

8. Kakoe u3 ypaBHennii MakcBesia orpaxkaer 10T (aKkT, YTO HCTOYHUKOM BHXPEBOI0

MArHMTHOr0 moJisi, MIOMUMO TOKOB IIPOBOJIUMOCTHU, SABJACTCH MU3IMCHAIOIICECH CO BPEMEHEM

3JIEeKTpU4YecKoe noje?

N
Dﬂ,dS - Z qi
§ im1



s at

9. Cuaenywomasi cucreMa ypaBHeHHil MakcBe/uia cnpaBelJiuBa JIsl NePeMEHHOr0

AJIEKTPOMAIrHUTHOTO ITOJIA ...

)
J

o
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IIpu oTcyTCTBHM 3apsIKEHHBIX TEI.
[Ipy Han4uK 3apsHKEHHBIX TN U TOKOB IPOBOJAUMOCTH.
[Ipu oTCYTCTBHH 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. Boana Ha3pIBaeTcs IIOCKOM, €CJIn:

1.
2.

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

Ee (prHTBI BO BCC MOMCHTEI BpEMCHU NPCACTABIIAIOT coboit napaJijiCJIbHBIC
IIIIOCKOCTH.

BomaHoBEIe MMOBCPXHOCTHU MPECACTABIIAIOT co0oif COBOKYITHOCTb KOHIHCHTPHUYICCKUX

cep.



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

HCTOYHUKOB paBHa A = 2,5 A, rae A- 1jmuHa BoJHbL. Kakoe u3 yrBepkieHuii 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'IBHHﬁ " APpYIru€ MaKCUMYMBbI PACILIBIBAIOTCA, UX HHTCHCUBHOCTD
YMCHBIIACTCA.

HI/I(bpaKI_II/IOHHaH KapTHuHa CTAHOBUTCA ApUc, HH(bpaKHHOHHBIe ITOJIOCHI YK€, a HUCIIO
X MCHBIIIC.

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

HeHTpaJ'ILHHﬁ MaKCUMYM CTAHOBUTCH YK€, a YACJIO I1OJIOC OoJIblIIE.

14. EcTecTBeHHBIM Ha3bIBaeTCs CB€T, B KOTOPpOM:

1.

2.
3.
4

CBeToBOI BEKTOpP UMEET BCEBO3MOXKHbIE PABHOBEPOSATHBIE OPUEHTALIUY.
Hanpasnenus xonebaHuii CBETOBOrO BEKTOPa KAKMM-TO 00pa30oM YHOPSIIOYEHBI.
[IpucyTcTBYeT MpenMyIIeCTBEHHOE HAIIPaBIICHHE KOJIeOaHUH CBETOBOTO BEKTOPA.

CBeToBOI1 BEKTOp K0JI€OJIETCS TOJIBKO B OJJHOM HaIlpaBJICHUU.

15. 3akon Kupxroga raacur:

1.

OTHoOLIEHNE CIIEKTPAIbHOM TUIOTHOCTH SHEPTETUYECKON CBETUMOCTH K
CMEKTPAJIbHOM MOTJIOIATENbHON CIIOCOOHOCTH HE 3aBUCHUT OT IPUPOABI TEJIa; OHO
SBIISICTCA JUIs1 BCEX TeJl YHUBEPCAIbHOM (DyHKIIMEH 4acTOThI U TEMIIEPATYPHI.
OTHoOLIEHNE CIIEKTPAIbHOM TUIOTHOCTH SHEPTETUYECKON CBETUMOCTH K
CIEKTPaJIbHOM MOTJIOIMATENbHONW CIIOCOOHOCTH PaBHO CIIEKTPAJIbHONW IUIOTHOCTH
JHEPreTUYECKON CBETUMOCTH YEPHOTO TENA TP TOH K€ TEMIIEPATypPE U YaCTOTE.
JUInHa BOJIHBI, COOTBETCTBYIOIIAs MAaKCUMAJIbHOMY 3HaYEHHIO CIIEKTPAJIbHOU
IUIOTHOCTH SHEPIeTUYECKOM CBETUMOCTH YEPHOTO Tejia, 00paTHO MPONOPIHOHATIEHA
€ro TEpMOJIMHAMUYECKON TEMIIEPATYPE.

DHepreTH4ecKas CBETUMOCTL YEPHOTO Tejla MPONOPIUOHAIbHA YETBEPTON

CTCIICHU €TI0 TCpMO,[[HHaMI/I‘ICCKOﬁ TCMIICPATYPhI.



7.3. OueHo4Hble cpeacTBa AJ8 NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 2
Ne i/ Bomnpoce! K 3auery

1 @usnka. Metobl pU3HUecKOro UCcaeI0BaHuUs.

2 Mexannka. MexaHnnueckoe JIBM)KeHHE. MaTepuaiibHas Touka. AOCOJIOTHO TBEpPIIOE
TEJO.

3 CrniocoObl onvicanus 1BMKeHUs. Pannyc-BeKTop.

4 Cpennsisi CKOPOCTh JIBUKCHUS TeJa.

5 MrHoOBEeHHasi CKOPOCTh TeJa.

6 YckopeHue Tena: cpeiiee, MrHOBEHHOE.

7 Cocrapnsronine yCKOpeHuUs: TaHI€HIMAlIbHAs U HOpMallbHas 8, d,, -

8 Cpennsisi yrioBas CKOPOCTb Tella.

9 MrHoBeHHas yrioBas CKOPOCTh TeJa.

10 VYTI710BO€ yCKOpEHUE TeJla: CPeHEE, MTHOBEHHOE.

11 CBs3b JIMHEHHBIX M YIJIOBBIX KHMHEMAaTHUECKUX XapaKTePUCTUK B BEKTOPHOM U
CKaJISIPHOM BH/JIE.

12 JluHamuka. /IluHamMuyeckre XapakTepUCTUKH: Macca, CHJI1a, UMITYJIbC.

13 3axonbl HploTOHA.

14 Cuna spkect. Cuila peakiiMy oropsl WK IOJBeca.

15 Cuna tpenus nokos. Cuia TpeHHs CKOJIbKEHHUSL.

16 Cuna ynpyroctu. 3akoH I'yka.

17 Bec. Bec Ha Heno1BI>KHOM onope, Ha ABMXKylIelcs onope. HeBecoMoCTs.

18 MexaHnueckasi cucreMa. BHyTpeHHHE UM BHEIIHME CHJIbl. 3aMKHYTas MeXaHH4yecKas
crcreMa. 3aKOH COXPaHEHUs UMITYJIbCa.

19 IenTp macc cuctemsl. Paiinyc-BeKTop LIEHTpa Macc, CKOPOCTh JIBUKEHHUSI LIEHTPa Macc.
3aKOH JIBUKEHMsI LIEHTpa Macc.

20 Mexanunyeckas paboTa MOCTOSTHHOM CHIIBL.

21 PaboTa nepeMeHHOH CUJIbI U €€ BhIpayKeHHe Yepe3 KPUBOJIMHEHHBIN MHTErpall.

22 Mo1HOCTh cpe/iHssl, MTHOBEHHASI.

23 KoHcepBaruBHble cuiibl. HeKOHCEpBaTHBHbBIE CUJIBL.

24 Kunernueckas sHeprus tesna. CBsizb KHHETHUECKON SHEPTUU ¢ pabOTO.

25 [TorenunanpHas sHeprus. CBs3b NOTEHIUAIBHON SHEPTUU € pabOTO KOHCEPBATHBHBIX
CHIL

26 [TosnHas MexaHU4ecKasi SHeprusi. 3aKOH COXpaHEHUs OJTHOW MEXaHUYECKOM dHEpruu.

27 [ToctynatensHoe aBwkeHHe. BpamarensHoe nBuxenue. [1nockoe qBMKeHUE.

28 Kunernueckasi 3Heprusi BpalareabHOro IBUKEHU Teja.

29 MOMEHT MHEPLIUH TeNa.

30 MoMeHT HHepLUUU Telaa OTHOCUTEIBHO OCH, HE MNPOXOSAIIEH uepe3 LEHTp Macc.
Teopema Illteiinepa.

31 MOMEHT CUJIbI OTHOCUTEIBHO TOYKH. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpAIICHUSI.

32 PaccMoTpeTh Kakas cuiia MPUBOJINT TEJIO K BPAIECHUIO.

33 MOMEHT HUMITyJIbCa OTHOCHUTENBHO TOYKH. MOMEHT HMIYJbCa OTHOCHUTEIBHO OCH
BpallleHusl.

34 3aKOH COXpaHEeHUsI MOMEHTA UMITYJIbCa

35 OcCHOBHOE ypaBHEHHUE IMHAMUKH BpalIaTeIbHOro ABMKEHHUs (2 popMmbl).

36 [Tpunnun otHocutenbHocTH ["anunes. [Toctynarsl CTO.




37 [TpeoOpaszoBanus Jlopenna. Caenctsus u3 npeodpasoBanuii Jlopenua.

38 OCHOBHOM 3aKOH pEJIATUBUCTCKOM JUHAMHKA MATEpPUAJIbHOM TOYKH. 3aKOH
B3aMMOCBSI3U MaCChl M SHEPTHH.

39 [IpenMer n3ydenus MoneKyysipHON (Qu3uku. OCHOBHBIE MOJOXKEHUS MOJIEKYISIPHON
¢u3uku. OCHOBHBIE TEPMOANHAMUYECKUE MTAPAMETPBI.

40 YpaBHeHHe cocTostHUS uacabHoro raza (MenneneeBa-Kiamnelipona).

41 YpaBHeHHE Ilepexo/ia ra3a u3 OJHOIO COCTOSIHUS B IPYTO€.

42 OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOM TEOpHUH.

43 W3omporiecchl U 3aKOHBI, ONMCHIBAIOIIUE HX.

44 3akoH MakcBesuia Juisl pacpeIesIEHUs] MOJIEKYJI 110 CKOPOCTSIM.

45 CkopocTd, XapakTepu3yIOLUE COCTOSHHME Tras3a: Haubosee BeposATHas, CpeaHss
apuMeTHyecKasi, CPEIHsIsI KBaIpaTUIHAS.

46 bapomerpuueckas hopmyia.

47 Pacnipenenenue bosbnmana.

48 BuyTpennss sHeprusi. BHyTpeHHsIst SHEprus 0JHOTO MOJISI, TPOU3BOJILHON MaccChl rasa.
CrniocoObl H3MEHEHNS] BHYTPEHHEN S3HEPIHH.

49 Yucno creneneil cB0OOOIbI MOJIEKYJIbI. 3aKOH PABHOMEPHOTO pacTpeIeICHUS SHEPTHH
1o cTeneHsM cBo00bl. CpeHsist SHEPTHsl OTHOW MOJICKYJIbI.

50 Pabora raza. Pabora npu n30xopHOM, H300apHOM, H30TEPMHYECKOM TPOIIECCax.

51 ITepBoe HavaJI0 TEPMOTUHAMHUKHU.

52 [TpuMeHeHne nepBoro Havyajga TEPMOJIMHAMHUKH K H30IPOIIECCaM.

53 Anmabatuyeckuii mpomecc. YpaBHenue Ilyaccona. W3o00pasuth rpaduuecku
aanabaTHYECKUi rpolecc B KoopAuHarax pV.

54 TenmoemMkocTb. Y aenpHas TEII0EMKOCTh. MoJsipHast TEMI0EMKOCTb.

55 ModsipHasi TETJIOEMKOCTh TPU MOCTOSHHOM 00BeMe, MOJIIpHAsh TEIUIOEMKOCTh IPH
IIOCTOSIHHOM JiaBJieHUH. Y paBHeHue Maiiepa.

56 [TpuHIMI NeicTBUS TEIUIOBBIX JBUTATeNed W XOonoAwIbHbIX MamuH. Kosddumment
MIOJIE3HOTO JACWCTBUS TEIUIOBBIX MAIIHH.

57 Hukn Kapno. Koadduiment nosne3noro aecTBys UaeaIbHON TEIJIOBOW MAIIMHBI.

58 Outponus. TepmonnHamuyeckas BeposiTHocTh. Popmyna bosbiiMana.

59 OOparumelii nponecc, HeoOpaTumblii nporecc. HepaBenctBo Knaysmuyca. Bropoe
HAYaJI0 TePMOJAMHAMUKH.

60 Tperbe HauaI0 TEPMOAMHAMHUKH.

Cemectp 3
Ne i/m Bonpocsl k 3auery

1 DJeKTpUYecKui 3apsi, ero CBOMCTBA.

2 3aKOH COXpaHEeHHUs DIIEKTPUUYECKOTO 3apsijia.

3 3axoH KynoHa.

4 DnekTpocraTHyecKoe nosie. HanpspkeHHOCTh 3JIEKTPOCTaTHIECKOTO TOJIS.

5 [TpuHIMT CyNepnO3ULIUH ITEKTPOCTATHUECKUX MOJIEH.

6 Jnnone. DIeKTpOCTaTUYECKOE MOJIE JUTIOJS.

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

8 PaccuuTath ¢ momorpto Teopemsl ['aycca rnosie paBHOMEpHO 3apsKEHHON OECKOHEUHOMH
TUIOCKOCTH

9 PaccuuTath ¢ momouipio TeopeMsl I'aycca nosue paBHOMEpHO 3apsKEHHOHN cephl.

10 Paccunrath ¢ momompio TeopeMsl ['aycca nmosie 00beMHO 3apssKeHHOTO apa.

11 Paccuntate ¢ momompio Teopembl [aycca mosie  paBHOMEPHO —3apsKEHHOTO
OECKOHEYHOT0 HUJIMHJIpA (HUTH).

12 Beruuciienne pa3sHOCTH MOTEHIIMAJIOB 110 HAMTPSPKEHHOCTH MOJIS.




13

Pabora mo NECPCMCIICHUTIO SJICKTPUUCCKOTI'O 3apsi/Jid B SJICKTPOCTATUYCCKOM ITO0JIC.

14 [Mupkynauus BeKTopa HaIPsPKEHHOCTH NIEKTPOCTATUYECKOTO MOJIS.

15 [ToTeHman 3MeKTpOCTaTUYECKOTO MOJIS.

16 HanpsiKeHHOCTb Kak I'paIueHT MOTEHLUAIA.

17 IIpOBOIHMKY B 3IEKTPOCTATHYECKOM I10JIE.

18 DJEeKTPOEMKOCTh YEAUHEHHOT'O ITPOBOIHUKA. DJIEKTPOEMKOCTh 1Iapa.

19 KonpeHcaropbl. 91eKTpOEMKOCTh KOHAEHCATOPA.

20 EMKOCTB MIIOCKOT0, chepruecKoro, IMINHAPHIECKOTO KOHIEHCATOPOB.

21 CoenuHeHne KOHAEHCATOPOB: MNapajuleNbHOE, MocienoBaTenbHoe. OOmas eMKOCTh
Oarapen KOHJIEHCATOPOB.

22 OHeprust 3apsKEeHHOro IPOBOIHUKA, KOHAEHCATOPA.

23 DHeprus MEeKTPOCTATUYECKOTO MOJISL.

24 Tunsl gudnexTpukos. [lonsgpusanus AUIEKTPUKOB.

25 [TonsipuzoBaHHOCTh. Hanps»KeHHOCTh 1O B IUDJICKTPUKE.

26 Onexkrpuueckoe cmemnienue. Teopema ['aycca uIst 3IEKTPOCTaTHYECKOTO TOJNS B
JMDJIEKTPUKE.

27 CernetoanekTpuku. OTIMYUTENIbHbIE OCOOEHHOCTH ITOr0 TUIA IUAJIEKTPUKA.

28 [TocTostHHBIN neKTpryecKuil TOK. Ero XapakTepucTHUKU U YCIOBHS CYLIECTBOBAHMSL.

29 Pa3zHOCTh OTEHNIMAIOB, 37eKTpoaBrKymas cuina DJ1C, HanpsiKeHue.

30 3akoH OMa 17151 OAHOPOAHOT0, HEOJHOPOJAHOT'O YYaCTKOB M 3aMKHYTOMH Liemu.

31 Brisoy 3akona Oma B quddepeHnnansHoi hopme.

32 Pabota snekTpraeckoro Toka. MOIIHOCTh AJIEKTPHUYECKOT0 TOKA.

33 3akoH JIxxoyns-Jlenna. BeiBoj 3akona Jxoyns-Jlenna B nuddepenimansroii popme.

34 MarHuTHOE I0JI€ U €0 XapaKTePUCTUKU. [I[pUHIINT CyNeprO3UIIMY MarHUTHBIX MTOJISH.

35 3akoH buo-CaBapa-Jlamiaca i pacyeTa MarHUTHBIX IOJICH.

36 Pacyer MarHUTHOTO NOJISl IPSIMOTO IPOBOJIHUKA C TOKOM.

37 PacueT MarHMTHOrO 10JIsl B LIEHTPE KPYTOBOI'O MTPOBOIHUKA C TOKOM.

38 3aKOH MOJIHOTO TOKA UM TEOpeMa O IUPKYISIUY BEKTOpa MAarHUTHON MHIYKIIMH.

39 Cuna Amnepa. BzanmonelcTBre mapauieIbHbIX TOKOB.

40 Cuna Jlopenna. JIBrkeHHe 3apsDKEHHBIX YacTUIl B MATHUTHOM ITOJIE.

41 IToTOK BEKTOpa MarHUTHOM MHAYKIIMH.

42 Teopema ['aycca 1t MATHUTHBIX TIOJIEH.

43 MarnuTHbI€ MOJISI COJICHOU A M TOPOH/IA.

44 Pabota no nepemenieHno0 NpOBOAHUKA U KOHTYpa C TOKOM B MATHUTHOM IIOJIE.

45 SIBnenue snekrpoMaruuTHoM MHAyKkuMu. Kinaccuueckue onbitel Papajes.

46 3akon Dapanes 1S IBIEHUS dJIEKTpoMaraHuTHOU nHaykiuu. [pasumo Jlenna.

47 SIBnenue caMouHAYKIMU. UHAYKTUBHOCTB.

48 SIBiieHMEe B3aMMHOW MHAYKIWH.

49 Toku npu pa3MbIKaHUU LEMH.

50 Toku npu 3aMBIKAHUY TIETTH.

51 Tpanchopmaropsl. [Ipuniumn ero paboThI.

52 OHeprus MarHUTHOTO TOJISl.

53 Tunbl MarHETUKOB.

54 HamarunueHHOCTb.

55 HanpskeHHOCTh MarHUTHOTO MOJISA.

56 MarauTHoe 1oJse B BEUIECTBE.

57 DeppOMarHeTUKU 1 UX CBOWCTBA.

58 BuxpeBoe anekTpuieckoe noJe.

59 Tok cMmenienust.

60 Cucrema ypaBHeHHI MakcBelia IS 3JISKTPOMAarHUTHOTO TIOJIS.




Cemectp 4

Ne i/m Bonpockl K 3k3aMeHy

1 Konebanus. CBoOoiHbIE, BBIHYX/IEHHBIE KoJieOaHus. ["TapMoHnYeckue, 3aTyXarouye.

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

3 Kunematnka rapMoHWYeckux KosieOanuii. CKOpPOCTb, YCKOpPEHHE KOJeOmtomeics
BEJIMYHHBI.

4 JluHaMuKa TapMOHMYECKHX KoJIeOaHM: BO3Bpallarolas Ccuia, KHHETHYecKas,
NOTEHIMAJIbHAsSL U TIOJIHAsl SHEPTUU.

S) MexaHuueckue rapMoHU4ecKue KosiebaHus. Marematnyeckuii MasTHUK. YpaBHEHUE
Kosie0aHUH, COOCTBEHHAsI YaCTOTa, EPHO/.

6 Mexannyeckue rapMoHuueckue kKosneOanus. [Ipy>KMHHBI MasSTHUK. YpaBHEHHE
Kosie0aHui, COOCTBEHHAsI YaCTOTA, MIEPHOJ.

7 DneKTpoMarHuTHble rapMOoHHYeckHe Kojebanus. KonebaTenbHblii KOHTYp: ypaBHEHHUE,
COOCTBEHHAs YaCcTOTa, IEPHUOI.

8 3aryxaromue kosnebanus. ['paduk. YpaBHeHHe 3aTyXaOMUX KOJICOAHHA.

9 XapaKkTepUCTUKU 3aTyxaromux Konebanuil: ammuryna A(t), BpeMsi penakcanuu T,
norapu(MUYECKUH TEKPEeMEHT 3aTyXxaHusi A, 1o6potHocTh Q.

10 Brinyxxaennsie konebanus. ['paduk. YpaBHeHNe BOIHYKICHHBIX KOJICOAHUIH.

11 XapaKTepUCTUKU BBIHYKICHHBIX KOJICOaHUH.

12 Pe3onanc.

13 Bonna. Ilnockas u cdepuueckas BosiHa. [IpojmonbHas M momepeyHas BOJIHA.
Monoxpomaruueckasi BoiHa. KorepentHoeie BosiHbl. Cynepro3uius BoiaH. DpoHT
BOJIHBL. BOJTHOBAasi IOBEPXHOCTB.

14 WnTepdepennms ceera. UaTepdepeHmonHas KapTHHA.

15 CriocoObl MoJTyueHus: KOTePEHTHBIX HCTOUHUKOB.

16 BbIBOJ1 yCIIOBUSI MAKCHMYMa 1 MUHUMYMa MHTEHCHUBHOCTH NPH WHTEP(HEPEHITUH.

17 Pacuer uHTEpQEepEeHIIMOHHON KapTUHBI OT JBYX KOTE€pPEeHTHBIX MCcTOYHHMKOB. Illnpuna
MHTEP(PEPEHITMOHHOM MOJIOCHI.

18 WuTepdepeniys B TOHKHUX IJIeHKaX. Pa3HOCTh Xo1a Jydei.

19 Judpaxius csera. {udpakinoHHas KapTUHa.

20 [Tpunuumn [Molirenca. Ipunnun I'oiirenca-®penens.

21 Meron 308 @penens. [IpsamonnHelHOE paCIPOCTPAHEHHUE CBETA.

22 Judpaxims OpenHens Ha KPYIJIoM OTBEPCTHH U JIUCKE.

23 Hudpakus dPpayHrodepa Ha OAHON MIenu. YCIOBHE MakCUMyMa M MHUHUMYyMa
WHTCHCHBHOCTH.

24 Hudpaxius Opaynrodepa Ha 1udpakunoHHON pemeTke. /udpakiunonHas pemerka.
[leprog nudpakuvoOHHONW pEMETKH. YCIOBHE TIJIABHOIO MAaKCHMyMa, TIJIaBHOTO
MUHHMYMa.

25 Jludpakius Ha npocTpaHCcTBEHHOM penietke. @opmyns Bynbga-bparros.

26 EcTecTBeHHBIN U MOISIPU30BAHHBIN CBET.

27 [Monspusanus ceera. CTeneHp NOISIPU3ALHH.

28 3akoH Maitoca.

29 [Tonsipu3anus cBeTa Npu OTPAKEHUH, pestoMiIeHHH. 3akoH bprocrepa.

30 JIBOIHOE JTydernpeoMIICHHE.

31 [Tonsipyu3alinOHHBIE TPU3MBI U TOJSIPOU/IBL.

32 TennoBoe n3nyyenue. XapakTepUCTUKH TEIJIOBOTO M3JIyUEHHSL.

33 XapaKkTepUCTUKU TOTJIOMATENIbHON CIOCOOHOCTH Tena. AOCOJIOTHO YEepHOE TeJo,
CEpOE TEJIO.

34 3akon Kupxroda.




35

3akon Credana-bonpimana.

36 3akoH cMemenusa BuHa.

37 [Tpobnema TemoBoro uznydenusi. Popmyna Panes-Jxunca.

38 I'mnoresa I[lnanka, hopmyna [Tnanka.

39 ®otordpdexr. VYcraHoBka s uccinepoBaHus Qportoddpdexra. Bomprammnepnas
XapaKTEPUCTHKA.

40 3akoHbl BHEMHEro gorodddekra.

41 Buemnuii porosadpdexr. YpaBHenue DUHIITEHHA.

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

43 S dexr Komnrona.

44 KopryckynnsipHO — BOJIHOBOH JTyaJTU3M 3JIEKTPOMArHUTHOTO U3ITyYCHHUS

45 I'unioresa ne bpoiuns. @opmyna ne-bpors.

46 Mopenu aroma Tomcona u Pesepdopna.

47 IToctynatel bopa.

48 CrnexTp aroma Bojiopoza no bopy.

49 CoOTHOIIICHHE HEONPEIeICHHOCTEH.

50 BonHoBas QyHKINS U €€ CTATUCTHYCCKHIA CMBICTT

51 VYpasuenue lpenunrepa.

52 ATOM BOZIOpO/Ia B KBaHTOBOM MexaHuke. KBanToBsie uncia. Crnekrp aTroma BOJIOPOJIa.

53 CtpoeHue aTOMHBIX SI7IED.

54 SAnepuble cunbl. Monenu siapa.

55 Jledekt Macchl v SHEpPTHs CBA3H sApa.

56 PagroakTHBHOE M3JIyUYE€HUE U €T0 BH/IBL.

57 3aKoH paJIMOAKTHUBHOTO pacraja.

58 Anbda-pacnaz. bera-pacman.

59 AKTHUBHOCTB pPaJIMOAKTHBHOTO BEIECTBA.

60 SlnepHble peakuuu




7.3.2. Kpurepuu ¥ HOpMbI OLIEHKH

Cemectp ®opma npoBeieHUs Kputepuu u HOpMBI OLIEHKHU
NMPOMEKYTOYHOM
arTecTanuu
2,3 3ader (MO HAKONMUTEIHLHOMY SAUTEHO Cryanent nHabpan 60-100 OGamwtoB 1o HUTOTY
peUTHHTY) W3Yy4YeHHs! TUCIMILIMHBI B CEMECTPE
Cryment wHabpan 0-59 OammoB 1o wrory
HE 3a4TEHO
W3yUYCHHMsI TUCIIUIUTHHBI B CEMECTPE
4 Dk3aMeH (110 HAKOMUTEIbHOMY OTILIHO Crynentr naOpan 90-100 ©OamioB mno wurory
pPEUTHHTY) W3yUYCHHMsI TUCIIUIUTHHBI B CEMECTPE
KODOLLO Crynent HaOpan 76-89 OamioB 1o uTOry
p U3yUYCHHSI TUCIUIUTMHBI B CEMECTpPe
Crygent nHabpan 60-75 OamnoB 1o UTOTY
YIIOBJIETBOPUTEIHHO
W3yUYCHHMsI TUCIIUIUIHHBI B CEMECTPE
Crygent wnHabpan 0-59 OamioB mo wurtory
HEYJIOBJIETBOPUTEIBHO
W3yUYCHHUsI TUCIIUIUTHHBI B CEMECTPE




8. YuebHo-MeToaMUYecKoe M HHPOPMALMOHHOE 0O0eceYeHUe TUCIHHILINHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHHUK,
KosmuectBo B
yueOHoe nocoodue, N
HAYYHOI
Ne ABTOpBI, y4eOHo- T'on
3arsaaBue (3aroJioBoK) oudamMoTeke /
n/m COCTABHUTEJH MeToAnYecKoe U3aHUs
HOCOGHe HaumenoBanue
’ 9BC
NMPAaKTHKYM, JIP.)
1 | Caennes U. B. Kypc o6meit pusnku YueOGHOe mocobue 2016 3BC Jlanp
2 | CaBennes U. B. Kypc obuieit puzuku YyeOHoe nmocodue 2016 OBbC «Jlanby
3 | Casenbes U. B. Kypc dusukn Y4ebHoe mocobue 2016 OBC «Jlanpy
4 | CaBennes . B. COopHUK BOIIPOCOB M 3a/1a4 1o o011ei pusuke Y4eOHoe nmocodue 2016 OBbC «Jlanb»

8.2. JlonosinuTeIbHAS JIUTEPATypa

Tun (yueOHuK,

yueOHOe KoanuectBo B
e nocooue, HAY4YHOI
w/n ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) yueOHo- I'ox u3panus ondmorexe /
MeTOoAHYeCKoe HanmeHnoBanue
nocooue, 9BC
NMPaKTHKYM, Ap.)
1 | Bpaxe P. A. Jlexuuu no ¢usuke YuebHoe nocobue 2013 9BC «Jlanb»
2 | Kymun JI. C. Kypc ob6meit ¢pusuku (B Bonmpocax U 3agayax) YuebHoe nocobue 2013 9BC «Jlanb»




8.3. Ilepeuenb mpogecCHOHAIBLHBIX 0a3 JTAHHBIX U MHGOPMAIMOHHBIX CIPABOYHBIX
CHCTEM

- http://physics.ru/ - otkpsiTas ¢pusuka Bepcus 2.5 U.1, U.2.

- WebofScience [DnekTpoHHbII pecype]: My IbTHANCIMIUIMHAPHAS pedepaTuBHas Oa3a JaHHbIX.
— Philadelphia: ClarivateAnalitics, 2016—. — Pesxxum poctyma: apps.webofknowledge.com. — 3aru. ¢
9KpaHa. — 3. pyc., aHIIL

- Scopus [DnekTpoHHbIH pecypc]: pedepatuBHas 6a3za ganubix. — Netherlands: Elsevier, 2004—.
— Pexxum noctyma: scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., aHri.
- Elibrary [DnexTponHbIii pecypc]: HayuHas aiekTpoHHas oubnmoreka. — Mocksa: HOb, 2000—. —
Pexxum noctyna: elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrI.

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne Hanmenosame IO PexkBU3HUTHI zmrongpa
n/n (n1ata, HOMep, CPOK J1eCTBHS)
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
JIeUCTBHSI — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JCUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL norosop Ne 757 ot 04.07.2018, cpox
AcademicEdition JeHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JCUCTBHS — OECCPOUHO
3 Mirapolis Human Capital Management JMIIEH3UOHHBIH qoroBop Ne 42/02/22-K ot
02.02.2022, cpok neiictBust — 10
31.08.2022

8.5. Onucanne MarepHaJbHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUSI
00pa3oBaTeIbHOIO NMpoLEcca M0 JUCIUIIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, JJadopaTopuii, MACTePCKHUX H Jp.
Ne | 00BbEeKTOB 1Jisl IPOBEACHHUS NPAKTHYCCKHUX U
n/m | Ja00paTOPHbIX 3aHATHIA, MOMeIleHH I 1JI5
CaMOCTOSITEIbHOM PadoThI 00y4arOuUXCs

(Homep ayauTopum)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Aynutopus BeO-KoH(pepeHIui. YueOHas ayauTopus Uit | OKpaH TeJIeBU3HOHHBIHN, IIHPMa, MPOXKEKTOp Ha
NPOBEICHUST 3aHATHI JIEKIIMOHHOTO THMA. Y4eOHas | ITaTHBE. CTOJ  NpPENOAaBaTelbCKUil,  CTYI
ayJAMTOpHSL JJIsl TIPOBENCHMSI 3aHATHI CEMHUHApPCKOTO | MPEenoaBaTelbCKUH,  TpaHCHAapaHT-NePEeTsKKa,
Tuma.  YueOHas ~ ayauTopHs sl KYpCOBOTO | CHCTEMHBI OJIOK .

1 NPOEKTHUPOBAHMS  (BBINOJHEHUS] KYpCOBBIX  padoT).
VYueOHast aymuTopusi A TPOBEAEHHS TPYNIOBBIX M
WHJIMBHYaJIbHBIX KOHCYJIbTalMi YueOHas ayauTopus
JUIL TIPOBEJCHUS 3aHATHH TEKYLIEro KOHTpOJIT U
npomexyroynoi arrecraunu (YJIK-807).

2 Aynuropus BeOkoH(pepeHIMH. YueOHas aynuTopust Uil | DKpaH TeJIeBH3MOHHBIHM, IIUpMa, MPOXKEKTOp Ha
NPOBEICHUS] 3aHATHH JIEKIMOHHOTO THWIIA. YueOHas | IITaTHBE. CTOJ  NPENOJAaBATENbCKHH,  CTYIN



http://physics.ru/

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, J1a00paTOPHil, MACTEPCKUX U JP.
00BbEeKTOB VIl NPOBeeHUS MPAKTHYECKUX H

JIa00PATOPHBIX 3aAHATHIA, IOMEIEHU I 115

CaMOCTOSITeIbHOM PadoThI 00y4aroIuXCs

(HOMep ayIUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

ayAUTOpHs JUIA NPOBENCHHS 3aHATHH CEeMHUHapCKOTO
THma.  YueOHas  ayauropus A KypCOBOTO
MPOEKTUPOBAaHMS  (BBINOJHEHUs] KypCOBBIX  padoT).
VYueOHas ayauTopusi Al TPOBEACHHS T'PYIIOBBIX M
WHIVBHUIYaJIbHBIX KOHCYJbTALMi Y4eOHas ayauTopus
JUIL  TIPOBEJCHUSI 3aHATUH TEKYLIEro KOHTPOJIST U
npomexyrounoii arrecranun. (YJIK-810)

TIPEToIaBaTeIbCKI,  TPaHCIAPAHT-TIEPETKKA,
CUCTEMHBIH OJIOK .

Tomerenue ISt CaMOCTOSITENLHON paboThI
obyuarommxcst (I'-401)

CTOJ'II)I, CTYJIbsl, KOMIIBIOTCPLI

ITomemenue IS CaMOCTOSITEIbHON paboTe!
obyuarommxcst (C-508)

JHocka ayauTopHas (MmemoBas), CTOJIBI
YYeHUYECKHEe, CTOJ MPEIoNaBaTeIbCKUH, CTYIb,
CTCH[BI, ITKa(BL.




