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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOGHMS IUCHMIUIMHBI — CO3[JaHHE OCHOB JOCTAaTOYHO IIMPOKOH TEOPETUYECKOMH
MOJATOTOBKU B 00JIacTU (PU3UKHU, TO3BOJISIONIEH OyIyIIMM MH)KEHEpaM OPUEHTHUPOBATHCS B MOTOKE
HAyYHOW WM TEXHUYECKOW HMH(pOpMaMu U OOECIEeUMBAIONIEH WM BO3MOXXHOCTh HCIOJIB30BaHUS
bu3nYeCKUX MPUHIUIIOB B T€X 00JACTSIX TEXHUKH, B KOTOPHIX OHU OyIyT CHEUATU3UPOBATHCS .

3anaumu:

1. YcBoeHue OCHOBHBIX (PU3WYECKUX SIBJICHHM M 3aKOHOB KJIACCUYECKOM M KBaHTOBOI
¢u3uKH, METOIOB (PU3MUECKOTO MBILICHHS.

2. BoipaboTka npuéMOB BIAJCHHUS OCHOBHBIMH METOJIaMU DEIIECHUS U HABBIKOB HX
NPUMEHEHHS K pPEIICHHI0 KOHKPETHBIX (M3MYECKHX 3aJady M3 pasHblXx olmacteil (u3uky,
MIOMOTAIOIINX, PEIIaTh HHKEHEPHBIC 3a/IaUH.

3. O3HakomIIeHUE C JTaOOpaTOPHBIM OOOPYJOBAHMEM M BBHIPAOOTKA HABBIKOB MPOBEICHUS
9KCIIEPUMEHTANBHBIX MCCIEIOBAHUN Pa3IMYHbIX (U3UYECKUX SIBICHUH W OLEHKH MOrPEUIHOCTH
U3MEPECHUM.

2. MecTto qucuuninnbl B crpykrype OIIOITI BO

HI/ICHI/IHHI/IHLI H IIPAKTUKHU, HA OCBOCHHUH KOTOPbIX 6a3preTc;1 JaHHasg JUCHUIIIMHA: BbICIIAsA
MaT€MaTHuKa, TCOPCTUICCKAA MCXaHUKaA.

I[I/ICIII/IHJII/IHI)I W IPaKTUKH, OJId KOTOPbIX OCBOCHHUC HaHHOfI JAUCHUITIIIMHBI HGO6XOILI/IMO KakK

MMpEAICCTBYIOIICEC: «XUMHS U (1)1/131/H<a BBICOKOMOIJICKYJISAPHBIX COGHHH@HHﬁ)), «AHanuTHUYECKas
XUMUA U (1)I/I3I/IKO-XI/IMI/I‘~IeCKI/IC MCTOJbBI aHaJIn3a», «Du3udecKas u KoJJ1ouaHasA XuMUsD).

3. IInanupyemsble pe3yJbTaThl 00y4eHHs

dopmMupyemMbie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJIHpYeMble S —— Inanupyemsble pe3ybTaThl
KOMIIeTeHIIUH o0y4eHus
(Kol ¥ HAMEHOBAHUE)
(K0J1 1 HAUMEHOBaHUE)
OIIK-5 Criocoben OIIK-5.1. Brnageer 3HaTh: OCHOBHBIE (PU3NYECKHE
WCITIOJIh30BAaTh OCHOBHBIC | MATEMAaTHUECKUM aIlapaToM | IPUHIIMITBL, 3aKOHBI, KATETOPHH
3aKOHOMEPHOCTH, IIPU peLIeHnH PU3NIECKUX a TaKXKe UX CO/IepIKaHue U
JEUCTBYIOIME B TpoLEcce | 3a/1ad. B3aMMOCBSI3U; METOIBI
M3TOTOBIICHUS TEOPETUYECKUX U
MaIIHHOCTPOUTEITHHBIX IKCIIEPUMEHTATHHBIX
u3aenui TpedyeMoro UCCIIeIOBAaHHM, UCXO/IS U3
Ka4ecTBa, 3aaHHOTO JICCTBYOIUX MTPABOBBIX HOPM,
KOJINYECTBA npu UMEIOIINXCS PECYPCOB U
HAaMMEHBIINX  3aTpaTax OTpaHUYCHUH
OOIIIECTBEHHOT' O TPY/Ia; YMeTb: npuMeHsTh puzndeckue

METOBI ¥ 3aKOHBI [T PEIICHUS
(bu3nYecKux 3a/1a4; MOAXOIbI U
METO/1bl PU3NYECKOTO
WCCIIeZIOBAaHMS B HAYYHOU U
npoeccnoHaTbHOM IS TEIbHOCTH.
Brnaners: OCHOBHBIMU METOJIaMHU
peleHs] KOHKPETHBIX (GU3NYECKUX
3aJa4d U3 pa3HbIX obyacTel HU3nKH,
HaBBbIKAMHU PabOThI C COBPEMEHHON




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

NHaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(K01 1 HAUMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

Hay4YHOM amnmaparypoil, HaBbIKaMu
IIPOBEJICHUS IKCIIEPUMEHTAJIbHBIX
UCCIIEJIOBAaHUN Pa3IMUHBIX
(U3NYECKUX MPOLIECCOB.

OIIK-5.2. Cnocoben
MIPOBOJIUTH JTa00OPATOPHBIHA
IKCTIEPUMEHT U
00pabaTbIBaTh Pe3yIbTaThI
U3MEpEHUI

3HaTh: OCHOBHbIE (PU3NYECKUE
MIPUHIIUIIBI, 3aKOHBI, KATETOPUHU
a TaK)Ke€ UX COJEpKAHUE U
B3aUMOCBSI3U; METOJIbI
TEOPETHUECKUX U
AKCIIEPUMEHTAIbHBIX
UCCJIEI0BAHMM, HCXOAS U3
JICACTBYIOLIKX MPABOBBIX HOPM,
MMEIOIINXCS PECYPCOB U
OTpaHUYCHUN

YMeTb: npuMeHsITh puzndeckue
METOJIbI ¥ 3aKOHBI JUISI PEIICHHSI
(bu3nYecKux 3a/1a4; MOAXOIbI 1
METO/BI (PU3UIECKOTO
WCCIICIOBAaHHS B HAYYHOH U
1po(heCCUOHATLHOM e TEIIbHOCTH

Bnagers: OCHOBHBIMH METOAAMHU
pelIeHNs KOHKPETHBIX (PU3NYECKIX
3aJa4 U3 pa3HbIX obnacTel (HU3MKH,
HaBbIKaMU pabOThI C COBPEMEHHOI
Hay4HOH amnmnapaTrypoil, HaBbIKaMu
MIPOBEICHUS IKCIIEPUMEHTAIbHBIX
MCCIIEJIOBAHUN Pa3IMYHBIX
(hM3MYECKUX MPOIIECCOB.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

B HaumeHoBaHue TeM 3aHATHI KOHTPOIA
Monyas (pa3aen) | ydeOHOM . Kypc | O6bem, u. | baanbl | UHTepakTuB, 4.| (HaMMeHOBaHHMe
(yueOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Mexanuka Jlex 1 ) _ IIT
Hp KunemaTnka MarepuaabHON TOYKH. 1 —
CPC 10 _
Jlex 1 10 _ [T
JIab 2 _
Tip JlnHamuKa JyacTuu. 05 —
CPC 10 _
Jlex 1 10 - I1T
Jlad 3aKOHBI COXpaHEHUs. JHEprus. 3aKOoH 1 3 —
IIp COXpaHEHHsI SHEPTHH. 0,5 _
CPC 10 .
Jlex 1 5) _ [T
Hp Mexanuka TBEpAOTO Tea 1 —
CPC 10 _
MounekynsipHas Jlex 0,5 5 . [T
T usnka. Mp OCHOBBI MOJIEKYJIAPHON (DM3UKHU U 1 —
CpMOMHAMHKA TEPMOIMHAMHUKH.
CPC 10




DopMBbI TEKYLLET0

Bux . HauMeHoBaHue TeM 3aHITHI KOHTPOJIH
Monyas (pa3aen) | ydeOHOM (yae6Hoii pa6oTs) Kypc | O6bem, u. | baanbl | UHTepakTuB, 4.| (HaMmMeHOBaHHMe
padoThI y P OLICHOYHOI'0
cpeacTBa)

Jlex 0,5 2 _ [T
Ip OCHOBBI TEPMOJIUHAMUKH. 1 —
CPC 14 —

Jlex 1 8 _ [T
J1a6 3 .
Tip TemnoemkocTb. AnnabaTHBIi mporecc. 1 —
CPC 14 —

Jlek 0,5 5 _ I1T
Ip TernmoBble JBUTATEIIHN. 1 —
CPC 14 _

Jlex 0,5 2 . 1T
Ip Cratuctudeckue pacnpeaeaeHus 0,5 —
CPC 14 _

OneMeHThI Jlex 1 5 _ [T

CIIeIMAIbHON TEOPUH Tp DNEeMEHTHI CeUalbHON TEOpUH 1 0,5

OTHOCHTEIILHOCTH OTHOCHTENILHOCTH. —
CPC 10 .

dusuka. KonTpons 4 40 _ uT

MonexkynspHas 1

(usuka




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HanmenoBanue Tem 3aHATHI
Monyas (pa3aen) | ydeOHOM . Kypc | O6bem, u. | baanbl | UHTepakTuB, 4.| (HaMmMeHOBaHHMe
(yueOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Jlex 0,25 7 _ [T
JIab 3akoH KysioHa. HanpsokeHHOCTD 1 .
TTp 3JIeKTpoCcTaTudecKoro nojs. CuioBbie 0.25 —
JMHUH.
CPC 10 _
Jlex 0,25 5 . T
[ToTok BekTOpa HanpspkeHHocTH DCII.
Ip Teopema ["aycca aiist moJist B BAKyyMme. 0,25 —
DNeKTpuYecKoe nosie CPC 10 —
Jlek 0,25 3 _ I1T
[Torenuman. LHupkynsuus BeKTopa
Ip HaIpPSKEHHOCTH MOJIsl. HAIPSHKEHHOCTh 2 0,25 —
CPC KaK IrpavcHT. 10
Jlex 0,25 5 . 1T
TIp [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM 0.25 —
noje
CPC 10 _
ITocTosguHEbIH Jlex 0,25 10 . 1T
DIIEKTPUYECKUH TOK [ToCTOSIHHBIN 2JIEKTPUYECKHUNA TOK, ETO
Jlab 2
xapakTepucTuku. 3akoH Oma. O/1C n —_
Ip paboTa MCTOUYHUKA TOKa. 3aKoH JI>KOyIs- 0,25 _
CPC Jlenna. IIpaBuna Kupxroda 10 —
DNeKTPOMarHeTHU3M Jlex 0,5 2 [T




DopMBbI TEKYLLET0

Bun HaumenoBaHue TeM 3aHATHI KOHTpO.IH
Monyas (pa3aen) | ydeOHOM . Kypc | O6bem, u. | baanbl | UHTepakTuB, 4.| (HaMmMeHOBaHHMe
(yueOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
IIp MaruuTHOoe noJie B BakyyMme. [IpuHiun 0,5 _
CPC  |cynepnosunuu. 3akoH buo-Caapa- 10 _
Jlanmaca.
JIex 0,25 10 L IIT
JIab 1 _
Tip OCHOBHBIE 3aKOHBI MATHUTHOTO ITOJIA. 05 —
CPC 10 .
Jlek 0,25 7 _ I1T
Ip SBneHue HMEKTPOMArHUTHON UHAYKITHH. 0,25 —
CPC 10 o
Jlex 0,25 2 . 1T
Ip DIEeKTpUYECKOE MOJIE B BEILIECTBE. 0,25 —
CPC 10 o
Jlex 0,5 2 . 1T
2
Hp MarauTHoOE I10JI€ B BEILIECTBE. 0.5 —
CPC 10 .
Jlex 0,5 5 . T
Tip OcHoBbI TeOpuu MakcBesa. 05




DopMBbI TEKYLLET0

B HaumeHoBaHue TeM 3aHATHI KOHTPOJIH
Monyas (pa3aen) | ydeOHOM . Kypc | O6bem, u. | baanbl | UHTepakTuB, 4.| (HaMmMeHOBaHHMe
(yueOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
CPC 10 _
dusuka. KonTpo:s 4 40 _ uT
DIIEKTPUUYECTBO U
MarHeTUu3m
Konebanus u BOIHBL. Jlex 0,5 6 _ [T
BosHoBas u ["apmonnueckue KoneGaHus 1 ux
KBaHTOBasi ONITUKA Hp XapaKTCPUCTUKH. 0,25 —
CPC 18 _
Jlek 0,25 6 _ I1T
Jla WnTepdepenius caera. L _
Ip 0,25 L
CPC 18 _
Jlex 0,5 6 . 1T
TIp Hudpaxus certa. 0,25
CPC 18 _
Jlex 0,25 6 .
Tp [lonsipuzanus ceera. 0,5 —
CPC 18 .
Jlex 0,25 12 IIT
TennoBoe U3Iy4eHNe U KBAHTOBAS —
Ip MIPUPOJIa CBETA 0,25




DopMBbI TEKYLLET0

Bux HauMeHoBaHue TeM 3aHITHI KOHTPOJIH
Monyas (pa3aen) | ydeOHOM (yae6Hoii pa6oTs) Kypc | O6bem, u. | baanbl | UHTepakTuB, 4.| (HaMmMeHOBaHHMe
padoThI y P OLICHOYHOI'0
cpeacTBa)
CPC 18 _
Atom. Anpo Jlex 0,25 5 . IIT
JIa6 2 _
Tip DJIeMEHTHI KBAHTOBOW MEXaHUKH. 0.25 —
CpPC 18 _
Jlex 0,25 10 _ [T
Jlab AtoM Bogopoaa. MHOT03J1€KTPOHHBIE L —
Ip ATOMBI. 0,25 _
CPC 17 -
Jlex 2 0,25 2 . I1T
TIp CtpoeHue aTOMHOTO si/pa. 0.25
PannoakTMBHOCTS. -
CPC 17 -
Jlex 0,25 6 . 1T
TIp SnepHble peakuuu. DIeMEeHTapHbIe 0,25
YaCTHUILIBI -
CPC 17 .
O®usuka.Konedanus u| Kontpoisb 9 40 _ UT
BOJIHBI. DU3MKa
aToma
Hroro: 468 300




5. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

B mpouecce u3ydeHHs TUCHUIUIMHBI KCIIONB3YIOTCS JUCTAHIIMOHHBIE 0O0pa3oBaTEIbHBIC
TEXHOJIOTUHM,  pealu3yeMble, B  OCHOBHOM, C IPUMEHEHHEM HH(DOPMALMOHHBIX H
TEJICKOMMYHUKAIIMOHHBIX TEXHOJOTUH (ceTh «HTepHET»).

@opMbl  TPOBEACHUS] 3aHATUNA: BUACOJCKIUH, BeOMHApbl. (OpPyMBbl, HAa KOTOPBIX
MPEAYCMOTPEHO TaK K€ U MOJIYYSHUE CTYJEHTAMU KOHCYJIbTAI[AOHHOW ITOMOIIIHN.

6. MeToauuecKkue YKa3aHus 10 OCBOCHUIO JTUCHHUIIJINHBI

OCHOBHBIM HamNpPaBJICHHEM Y4eOHOW JEATCIBHOCTH CTYJEHTa SBIACTCS
caMoCToATeNIbHAsg paboTa Mo TeMaM MojyJiied aucuuruinHbl. Oco0oe BHUMaHUE
HEOOXOJMMO YJIENUTh CaMOCTOSITEIbHOMY H3YyYE€HUIO TEOPUU M MPUOOPETEHUIO
HABBIKOB DEIICHUS 3a/lady, MCMOJb3Yys NPEIJIOKEHHBIH CHUCOK 005S3aTeNbHON U
JOTIOJIHUTENBHOM JINTEPATYPBI, a TAKKE Pecypchl ceTu «THTepHET».

B  kadecTBe TEKymero KOHTpOJII  HPEAYCMOTPEHBI  IPOMEXKYTOUYHBIE
TECTHUPOBAHUS U BBITIOJIHEHUE KOHTPOJIbHBIX 3aIaHUH, IPOBEPSAEMBIX MPETO1aBaTEIEM
BPYYHYIO.



7. OueHOYHBIE CPEACTBA

7.1. IlacniopT OLIEHOYHBIX CPEACTB

Kon
Ne KonTposmmpyembie pa3ieibl KOHTPOJIMPYeMOu HaumenoBanue
n/n (TeMbl) TUCHHUILINHBI KOMIleTeHIIUM (W11 OLICHOYHOI'0 CPeACTBA
ee 4YacTu)
1 Mexanuka. MonekynsipHas (pu3nka
OIIK-5 T 1-11, 3 1-6, UT

Y TePMOJIMHAMUKA
2

DNEeKTPUYECTBO U MarHeTU3M OIIK-5 IIT 1-12, 3 1-6, UT
3

Kone6anus u Bonubl. BonHoBas u OIIK-5 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 MATEPUAJIBHOM TOUYKHA

3agauva 1. 3anan 3axkou aswkenus T (t) marepuanbHOl TouKH B KoopauHatHOH miockoctn XY

B MHTEpBalie BpeMeHu ot t, 110 t,. Haiitu ypaBuenue tpaektopuu Y = Y(X) u moctpouts rpadux.

Haiit Monynbs BEKTOpa EpeMELICHNs TOUKH B 33JaHHOM MHTEpBase BpeMeHu. Halitn monynu
HaYaJbHOMW V; U KOHCYHOU V, CKOPOCTEH TOYKH.

Ne - Ne -
v, 3axon aemkenus T (1), t, t, wap. 3akon asmkenus T (1), t, t,
F(t)=At%i +Bt']  t =0.1c r(t)y=Ati +Btj  t =0.1c
1 11
A=52 B=22  t,=05c A=5% B=22 t,-05¢c
C C C C
F(t)=Ati +Bt’]  t =0.1c F(t)=Ati +Bff  t, =0.1c
2 12
A=5Z B=2%  t,-03c A=10Z B=2Z% t,-03c
C C C C
r(t)=Ati +Bt’]  t, =0.1c F(t)=At%i +Bt’]  t,=0.1c
3 13
A=22 B=3% t,-02c A=152% B=2Z%  t,-03c
C C C C
F(t)=Ati +Bt’j  t,=0.2c F(t)=Ati +Bt°]  t =0.1c
4 14
A=22 B=22  t,=05c A=05% B=20% t,=0.2c
C C C C




J:;‘; 3axon aemkenns T (1), t, t, J:I(_; 3axon aemkenns T (1), t, t,
Bap. Bap.
r(t)= At +Bt']  t=0.3c F(t)=Ai +Btj t =0.1c
5 15
A=1% B=1% t,=05c A=5m B=2%  1,=09c
c c c

3amaya 2. Yactuna IBMKETCS pABHOYCKOPEHHO B KOOPAMHATHOM IJIOCKOCTH XY ¢ HavasibHOI

_ - — _ - — o
CKOPOCTBIO V, = Al + Bj u yckopenuem a =Ci + Dj . Haiitu Moxynu BEKTOPOB CKOPOCTH V ,
TaHTEHIMAILHOIO @ W HOPMAIIbHOTO @, YCKOPEHWH, a TAKKe PajinyC KPUBU3HbI TPAEKTOPUH 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=52 p=3X c=1% p=oX
C2 C2 C2 C2
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=2 t=2¢
3 C C 13 C C
M M M M
c=1% p=1% c=0% p=-23%
C2 C2 C2 C2
A=0Y B=22 t=2¢ A=—12 B=22 t=3c
4 C C 14 C C
c=3% p=0% c=1% D=-22
C C C C
A=52 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




3anaua 3. YacTuia JBMXKETCA 110 OKPYKHOCTH paauyca R . Yron nosopora paguyc-Bekropa
YaCTHLIBI MEHSIETCs o BpeMeHeM 110 3akony ¢(t). Haiitu uncio o6oporos N , koropsie actuua

COBEPIIUT B UHTEPBAJIC BPEMEHHU OT t a0 L. Haiitu MOJYJIHU BEKTOPOB TAHI'€HIIMAJIFHOI'O A _,
1 2 T

HOPMAJIbHOTO & M IIOJHOIO @ YCKOPEHMH, a TAKIKE YIOJl ¢ MEXKy BEKTOPAMHU TAHTEHIIUAILHOTO
¥ TI0JIHOTO YCKOPEHUIB MOMEHT BPEMEHH 1, .

Ne Ne
. R, o). t,. t, sap. R, o). t,. t,
p(t)= A +Bt®> t =1c t,=3c p(t)=At® t =0c t,=2c
1 11
A=052% B-027% R=0.1x A=0032% R=02x
C C C
p(t)=At+Bt*> t =1c t,=2c p(t)=At>+Bt t=0c t,=3c
2 12
A=087% B-01P% R=02. A=0032% 5-022% R-0.1x
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_027% R-0.1x A=022% B-017% R=0.1x
C (& C C
p(t)=A’+Bt t =0c t,=2c p(t)=At> t =1c t,=4c
4 14
A=07P% B_2P% R_02. A=012% R=0.1u
C C C
p(t)=At*+Bt* t=1c t,=3c p(t)=A+Bt® t=1c t,=2c
5 15
A=0.17% B-08P% R=0.1x A=0.9pa0,B=012% R=0.1n
C C C

TEMA: OCHOBbBI TEPMO/IMHAMUKHN _
TEMA: TEIJDIOEMKOCTb. AJJMABATUYECKUU ITPOLIECC
TEMA: TEITVIOBBIE IBUT'ATEJIN

3agauya 1. OquH MOJb HICATHHOTO Ta3a MEPEXOUT U3 HAYAIBHOTO COCTOSIHUSI 1 B KOHEUHOE
COCTOSIHHE 3 B pe3ysbTaTe IBYX MpoiieccoB 1-2 u 2-3. 3HaueHus naBieHus U 00beMa rasza B
cocrosiHusix 1 u 3 pasubl cootsercTBenHo P, V, u P,,V,. Haiitu paGory A, coBepiuenHyro razom,
KonuuecTBo TermnoThl Q , moJlydeHHOe ra3oM K NpUpalleHue BHyTpenHei snepruu raza AU B
Ipolecce Mmepexoa U3 Ha4YaIbHOTO COCTOSIHUS | B KOHEYHOE COCTOSIHUE 3.

Ne Bap. ras,npoueccsl, B, V), B,V Ne Bap. ras,npoueccsl, P,V,,P,,V,
usoxopuwiii1-2, 2az — N, aouabammuviil—2, 2az — N,
. P =10°Ia,V, =3 1, " P, =10° I1a,V, =3 1,
uzobapmwiii 2 -3, uzobapmwiil 2 -3,
P,=2-10°I1a,V,=6 1 P,=2-10°ITa,V, =6 1




Ne Bap. raz,npoueccel, P, V,, P,V Ne Bap. raz,npoueccsl, P,V,, R, V,
uzoxopnviiil—2, 2az — N, aduabamuoiil—2, 2az— N,
) P =10°1a,V, =3 1, 1o P =10°1a,V, =3 1,
uzomepmudeckuil 2 —3, uzomepmuveckui 2 —3,
P,=2-10°la,V,=6 1 P,=2-10°Mla,V, =6z
uzoxopmviiil—2, 2az — N, uzoxopuwiti1 -2, eaz — He
5 P, =10°Ila,V,=3 1, 3 P =10° Ia,V, =3 1,
aouabamuwlil 2 — 3, uzobapmwiil 2 — 3,
P,=2-10°Ia,V,=6 1 P,=2-10°a,V,=61
uzobapnuiil—2, 2az - N, uzoxopuwiti1 -2, eaz — He
. P =10°I1a,V,=3 1, y P =10°Ila,V,=3 1,
u30xopuwlll 2 —3, uzomepmuyeckuil 2 — 3,
P,=2-10°[1a,V, =6z P,=2-10°I1a,V, =61
uzobapnuiil—2, 2az— N, uzoxopHuii1-2, 2az — He
: P =10° [1a,V, =3 1, s P =10°Ila,V,=3 1,
uzomepmuveckui 2 —3, aduabamuwiii 2 — 3,
P,=2-10°I1a,V, =61 P,=2-10°la,V,=61

3agaua 2. VneanbHbli ra3 coOBEpIIAET 3aMKHYTHIN UK, 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
paBHbI cootBeTcTBenHO P, V,, P,,V, u P,,V,. Haiitn TepMuueckuii k.0 1. OMKIA.

BJ:; ra3, mpoueccel, P,V,, P,,V,, R, V, BJ:; ras, mpouecerl, P,V P, V,, By, V;
uzobapmoiil—2,F, =10° I1a, V,=3ux, usoxopuvii1-2,F, = 10° Ia, V=31,
1 usoxopmwiii 2—3,V, =6 1, 11 aouabamuwiti 2 -3, P, =3 10° Ia,
uzomepmuueckuii 3—1,2a3 - N, uzobapnuii 3—-1,2a3 - N,
uzobapuvnil—2,F, =10° Ia, V,=3n, uzoxopnviiil—2,F, = 10° Ia, V,=3un,
2 | usoxopuoui 2-3,V, =61, 12 aouabammnwiii 2 -3, P, =3-10° I1a,
aouabamuwii 3—1,2a3— N, usomepmuyeckui 3—1,2a3 - N,
usobapmvuil—2, P, =10° Ia,V, =3 1, usobapnviiil—2, P, =10°I1a,V, =2 1,
3 aouabamuulii 2—3,V, =6 1, 13 | usoxopmwui 2—-3,V, =61,
usomepmuyeckui 3—1,eaz - N, uzomepmuueckuti 3—1,2a3 — N,
uzoxopnwtii1— 2, P, =10° I1a,V, =3 1, usobapuonil—2, B =10° I1a,V, = 2 1,
4 | usomepmuuecxuti 2—3,P,=2-10°Ila, | 14 | usoxopueui 2—3,V, =61,
uzobapmwiti 3—-1,2a3— N, aouabammwii 3—1,2a3 - N,




uzobapmuwvuii 3—1,2a3— N,

Ne Ne
Bap. ra3, mpoueccel, B,V B, V,, B, V; Bap. ras, mpoueccel, B,V,,F,,V,, R, V,
usoxopuwiiil—2, B, =10°I1a,V, =3 1, usobapnwlii1— 2, P, =10° Ila,V, =2 1,
5 aouabamuuiti 2—3,F, =2 -10° Ia, 15 aouabamuovii 2—3,V, =6 1,

uzomepmuyeckui 3—1,eaz— N,

3anaua 3. UneanbHblil ra3 Maccoii M coBeplIaeT NOJUTPONHBIN Mpoiiecc. MossipHast
TemoeMKocTh rasa B 5ToM porecce C =NR, rne R -- yausepcanbhas razosas nocrosHHas.
AGcomoTHAas TeMIepaTypa ra3a B pe3yibTaTe JaHHOTO mpoiiecca BospactaeT B K pas. Haiitu
npupaieHue >aTponuu raza AS B pesynbrare 1aHHOrO NMpomecca.

k=2, n=7/2

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

eaz—N,, m=200¢, eaz—CO,, m=200¢,

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=200¢,
k=3, n=7/2 k=3, n=7/2

A eaz—N,, m=200¢, » 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:

CWJIOBBIE JIMHUMU.

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

3AKOH KVJIOHA. HAIIPS)KEHHOCTDL 3JIEKTPOCTATUYECKOI'O ITIOJIA.

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

. b paccTossHuM Iapyr ot apyra. Hailtu MoayJib HanpsKEHHOCTH

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

g, BTOPOTO 3apsija.

_________ ‘_\‘ HAXOJIAIICHCS HA PACCTOSIHUU 0T MEPBOTO 3apsijia U Ha paccTostHUU DoT

gi, g2, 1, a,b

Bap.

g, gz, 1, a, b

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

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

11

0, = —3uKn, q, = 4nKx,

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

0, =—2uKn, g, =—1uKn,

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

12

0, =—1uKn, g, = 2uKx,

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

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

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

13

0, =—-5#Kn, q, = 4uKan,

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

0, =5#Kn, g, = -3uKx,

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

14

0, =2uKn, g, =5nKn,

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

0, =—1nKn, g, = —2uKn,

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

15

0, =—1nKn, g, = -1uKn,

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=2culc’ t=1c 11 a=4cmulcdt=1c
2 a=2culcdt=2c 12 a=4ceulclt=2c
3 a=2culc® t=3c 13 a=4cemlcdt=3c
4 a=2culc’ t=4c 14 a=4culcl t=4c
5 a=2culc® 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 Ne

lo, 7, t lo, 7, t
Bap. Bap.
1 lo=1A,7=1¢c,t=05¢ 11 lo=2A,7=1¢,t=05¢
2 lo=1A,7=1c,t=1¢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 BPEMEHEMIIO 3aJJaHHOMY 3aKoHy E (t) = Eo(l —et/ T). Haiitu
3aBHCUMOCTb OT BpeMeHH CHJIbl ToKa () B Lenu u moctpouth rpaduk 3Toit
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
cTepkHs. HailTu 3aBUCUMOCTB Mepro/ia Mallblx KojieOaHui T MasTHHUKA OT
pacCTOSIHUS XUIIOCTPOUTH TpaduK 3TON 3aBUCUMOCTH T (X)B HHTEPBATICU3MECHEHUS
xot 0 1o 1/2.0npenenuts mo rpadKyMHHUMAJIBHOE 3HAYCHHE TIEpHoaa TKoIcOa Mt
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), Broms ocu Y - 1o 3akony y(t) = asin (nznt + %) a=0.1.m. Hocrpours

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




BJ:;. Mg, BJ:;. nu 1y, 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), Im=0.1 4, v =50 I'y. Haiitu

aMIUTUTYly HANPSDKEHUSI U CABUT (ha3 MEKITY TOKOM M HAIIPSHKEHHEM Ha | lc
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 Tela 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 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
IIPOIOPLIMOHAIBHON CKOPOCTH YaCTHULIBI.

Hupkynsanus BEKTOpa HAIPsHKEHHOCTH MarHUTHOT'O TOJISL BJIOJIb IIPOM3BOJIBHOIO
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/la TaKOe HAIPABJIEHUE, YTO CO31aBAEMOE
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 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 1eBoi pyKu pacioyioKUTh TaK, YTOOBI B HEE BXOUI BEKTOP
MAarHMTHOM MHAYKLIHH, 4 YETHIPE BBITAHYTHIX IAJIblIa HAIIPABUTH BJIOJIb BEKTOPA
CKOpPOCTH, TO OTOTHYTHIHM OOJIBIION Mael] MOKaXeT HallPaBJIeHNUE CHIIBI,

JEHCTBYIOLIEH HA MOJIOKUTEIbHBIN 3apsil.

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

MArHMTHOr0 moJisi, MIOMUMO TOKOB IIPOBOJIUMOCTHU, SABJACTCH MU3IMCHAIOIICECH CO BPEMEHEM

3JIEeKTpU4YecKoe noje?
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9. Caenywomasi cucreMa ypaBHeHMid MakcBeia cnpaBelyiiBa JJisi NEePeMEHHOI0

JIEKTPOMAIrHUTHOTO ITOJIA ...
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IIpu oTcyTCTBHM 3apsIKEHHBIX TEI.
[Ipy HanM4MK 3apsHKEHHBIX TN U TOKOB MTPOBOJAUMOCTH.
[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 MOMCHTEI BpEMCHU NPCACTABIIAIOT coboit napaJijiCJIbHBIC
IIIIOCKOCTH.

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- 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'ILHHﬁ U APYIrue MakKCUMYMBbI PACIUIBIBAOTCS, X HHTCHCUBHOCTb
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 YACJIO I1OJIOC OoJIblIIE.

14. EcTecTBeHHBIM Ha3bIBaeTCH CB€T, B KOTOpOM:

1.

2.
3.
4

CBeToBOI BEKTOpP MMEET BCEBO3MOKHbIE PABHOBEPOSATHBIE OPUEHTALIUY.
Hanpasnenust koneGaHuil CBETOBOTO BEKTOPa KaKMM-TO 00Pa30M yIOPSII0YEHBI.
[IpucyTcTBYeT NpeuMyIeCTBEHHOE HalpaBjieHHe KojaeOaHnuii CBETOBOIO 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 YHHBCpcaHBHOﬁ (I)yHKI.IHCfI JaCTOThI U TCMIICPATYPHI.
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, COOTBCTCTBYIOIIAA MAaKCUMAJIbHOMY 3HAYCHUIO CHCKTpEUIBHOfI
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,[[HHaMI/I‘ICCKOﬁ TCMIICPATYPhI.



7.3. OueHo4YHbIe cpelCcTBAa [IJsl NMPOMEKYTOYHONH aTTeCTAMM MO HTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Kypc 1
Ne i/m Bonpocsl k 3auery

1 Ouzuka. Metopl (U3MUECKOro HCCIe0BaHus.

2 Mexanuka. Mexanuueckoe JBH>KeHHE. MatepuanbHas Touka. AOCOJIOTHO TBEpOE
TeJO.

3 Crnioco6bl onucanus ABMxeHus. Pannyc-Bektop.

4 CpenHsisi CKOPOCTh JBUKEHUS TeJa.

5 MrHoBeHHass CKOPOCTb TEJIA.

6 YckopeHue Tena: cpeliHee, MTHOBEHHOE.

7 CocraBnsronne yCKOpEeHuUs: TaHI€HIMAIbHAsS ¥ HOpMaIbHad 8 _,d,, -

8 CpenHsist yrioBasi CKOPOCTb TeJa.

9 MrHoBeHHas yrioBas CKOPOCTh Tela.

10 YroBoe ycKOpeHue Telna: cpefjHee, MTHOBEHHOE.

11 CBsi3p JIMHENHBIX W YIJIOBBIX KHUHEMAaTUYECKUX XapaKTEPUCTUK B BEKTOPHOM U
CKaJISIPHOM BHJIE.

12 JnHamuka. /luHaMA4YeCKUE XapaKTEPUCTUKU: Macca, CHIIA, UMIYJIbC.

13 3akonsl HproToHa.

14 Cua Tspxectu. Cuiia peakiiy Onopbl WK MO/IBECA.

15 Cuna tpenus nokos. Cuia TpeHMsI CKOJIbKEHHUS.

16 Cuna ynpyroctu. 3akoH ['yka.

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

18 Mexannueckass cucreMa. BHyTpeHHHE M BHEIIHME CHJIbL. 3aMKHYTas MEXaHHUYECKas
cucTeMa. 3aKOH COXPaHEHUsI UMITYJIbCa.

19 IlenTp macc cuctemsl. Pannyc-BeKTOp LIEHTpa Macc, CKOPOCTb JABUKEHHS LIEHTPA Macc.
3aKoH JBMKEHUS IIEHTpa Macc.

20 MexaHunueckasi paboTa MOCTOSIHHON CHJIBI.

21 PaboTta nepeMeHHOI CUJIbI U €€ BhIpayKEHUE Yepe3 KPUBOJIMHEHHBIA HHTETpaJl.

22 MomHOCTh CpeHsisl, MTHOBEHHAsI.

23 KoHcepBaruBHble cuiibl. HeKOHCEpBAaTHBHBIE CHUJIBL.

24 Kunernueckast sneprus tena. CBsi3b KHHETHYECKOM YPHEPTUU C pabOTOM.

25 [TorennmansHast sHeprust. CBs3b MOTEHIIMATLHON SHEPTHH C pabOTON KOHCEPBATUBHBIX
CHIL

26 ITosHas MexaHuuecKas YHEPrusl. 3aKOH COXPAaHEHMS MOJTHONW MEXAHUYECKOW SHEPIUu.

27 [loctynarensHoe nBrxkenue. BpamarensHoe nemxenue. [1nockoe npuxenue.

28 Kunernyeckasi 3HEpIyst BpalaTeabHOrO JBUKEHUS TETIa.

29 MoOMEHT UHEPINH Tela.

30 MoMeHT HHepUuu Telda OTHOCUTEIBHO OCH, HE MPOXOsIleld uepe3 LEHTp Macc.
Teopema Illteiinepa.

31 MOMEHT CHJIbl OTHOCUTEIBHO TOUYKH. MOMEHT CHJIbI OTHOCUTEIIFHO OCH BpAIleHHS.

32 PaccMoTpeTh Kakas cuia NPUBOAUT TEJIO K BPALLEHUIO.

33 MoMeHT uMMy/iIbca OTHOCHUTENBHO TOYKA. MOMEHT UMIyJbCa OTHOCHUTEIBHO OCH
BpalllCHUS.

34 3aK0H COXpaHEHUs MOMEHTa UMITYJIbCa

35 OCHOBHOE ypaBHEHHE IMHAMHKH BpAIaTeIbHOTO ABIKEHUS (2 (hOpMBI).

36 ITpunuun otHocutensHocTH ["anunes. [loctynarsr CTO.




37 ITpeobpazoBanus Jlopenna. CneactBus u3 npeodbpazoanuii Jlopena.

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

39 [Ipenmer u3yueHust MOJIEKYJIsApHON (pu3uku. OCHOBHBIE TOJO0XKEHUS MOJEKYISIPHOU
¢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 pacpeIesIeHUs MOJICKYIT 110 CKOPOCTSIM.

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

46 Bbapomerpuueckast popmyna.

47 Pacnpenenenne bonpnmana.

48 BuyTtpennss sHeprus. BHyTpeHHss SHEpTHst 0HOTO MOJIsl, TPOU3BOJILHON MacChI Tasa.
CriocoObl U3MEHEHUS BHYTPEHHEH YHEPIHH.

49 Yucno creneneld cBOOOIbI MOJIEKYIIbl. 3aKOH PABHOMEPHOT'O PacHpeIeeHHs] SHEPTHH
1o cTeneHsM cBo00bl. CpeHsist SHEPTHsl OTHOW MOJICKYJIbI.

50 Pabota raza. Pabora nmpu n30XxopHOM, H300apHOM, 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 TEIII0EMKOCTb. MoJIsIpHask TENII0EMKOCTb.

55 MornsipHasi TEIUIOEMKOCTh MPHU TOCTOSITHHOM 00BbeMe, MOISpHas TEIUIOEMKOCTh MpH
MOCTOSIHHOM JIaBJIeHUHU. Y paBHeHHE Maiiepa.

56 [IpuHuMn neicTBUS TEIJIOBBIX ABUTATENIEW W XOJOAWIBHBIX MamuH. Koaddumment
TMIOJIE3HOTO JCHCTBHSI TETUIOBBIX MAaITHH.

57 uxn Kapro. KoadduruenT none3noro necTBus naeaJbHON TEIIOBOM MAITUHBI.

58 Outponus. Tepmonnnamudeckas BeposiTHocTh. Popmyna bonbsiimMana.

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

60 TpeThbe HavaI0 TEPMOTMHAMUKH.

Kypc 2
Ne i/m Bonpocsl k 3auery

1 DJEeKTpUYECKUH 3apsi, ero CBOMCTBA.

2 3aKOH COXpaHEHHUs DIIEKTPHUYECKOTO 3apsijia.

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 ¢ moMoripio TeopeMsl ['aycca mosie paBHOMEPHO 3apsKEHHON CQephl.

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

11 Paccuutate ¢ momompio Teopembl [aycca mosne paBHOMEPHO —3apsHKEHHOTO
OCCKOHEYHOTO IWJIMH]IPA (HUTH).
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Brrancienue Pa3HOCTH NOTCHIMAJIOB IO HAITPAXKCHHOCTH ITOJIA.

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

14 [{upkynsauus BeKTopa HaIPsPKEHHOCTH IEKTPOCTATUYECKOTO MOJIS.

15 [ToreHman 31eKTpOCTaTUYECKOTO MOJIS.

16 HanpsikeHHOCTb Kak I'paIueHT OTEHLUAIA.

17 IIpOBOTHMKY B 3JIEKTPOCTATHYECKOM I10JIE.

18 DIEKTPOEMKOCTh YEMHEHHOTO MPOBOJHUKA. DJIEKTPOEMKOCTD I1apa.

19 KonzeHcaropbl. D1€KTpOEMKOCTh KOHAEHCATOPA.

20 EMKoCTB mI10CKOT0, cheprueckoro, UINHAPHIECKOTO KOHICHCATOPOB.

21 CoenuHeHne KOHAEHCATOPOB: MapajuleNbHOE, IMocienoBaTenbHoe. OOmas eMKOCTh
Oarapen KOHJIEHCATOPOB.

22 OHeprust 3apsKEeHHOro IPOBOJIHUKA, KOHAEHCATOPA.

23 OHeprus EeKTPOCTATUYECKOTO MOJI.

24 Tunel tuanextpukos. [onspusanus IUIIEKTPUKOB.

25 ITonsipuzoBaHHOCTH. Hanps»KEeHHOCTh NOJIsl B TUDJICKTPUKE.

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

27 CernetoanekTpuku. OTIMYUTENIbHbIE 0OCOOEHHOCTH 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 auddepennnanbHoi Gopme.

32 Pabota snekrpraeckoro Toka. MOIIHOCTH JIEKTPHUYECKOTO TOKA.

33 3axoH JIxxoyns-Jlenna. BeiBoj 3akona J[xoyns-Jlenna B nuddepenimansroii popme.

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

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

36 Pacyer MarHUTHOTO NOJISt NPSIMOTO IPOBOJIHUKA 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 mapaiebHbIX TOKOB.

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

41 IToTOK BEKTOpa MarHUTHOM MHIYKIIMH.

42 Teopema I'aycca 11 MATHUTHBIX TIOJIEH.

43 MarHuTHbIE 110JI COJICHOM1a M TOPOUJIA.

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

45 SIBnienue snekTpoMarauTHOM MHIyKkMu. Kinaccuueckue onbitel Papayes.

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

47 SIBnenne caMoMHAYKIUU. UHAYKTUBHOCTB.

48 SIBneHne B3aMMHON MHAYKIIUH.

49 Toku npyu pa3MbIKaHUU LEMH.

50 Toku py 3aMbIKaHUH LIETIH.

51 Tpancdopmaropsl. [Ipuniumn ero paboThI.

52 OHeprus MarHUTHOTO TOJIS.

53 Tumnbl MAarHETUKOB.

54 HamarunueHHOCTb.

55 HanpskeHHOCTh MarHUTHOTO MOJIA.

56 MarauTtHoe 1ose B BEIIeCTBe.

S7 DeppOMarHeTUKM U UX CBOMCTBA.

58 BuxpeBoe anekTpuieckoe mose.

59 Tok cmeneHus.
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\ Cucrema ypaBHeHU MakcBeuia 15l 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 ¥ 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, IEPHOI.

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 Brinyxaennsie konebanus. ['paduk. YpaBHeHNe BOIHYKICHHBIX KOJICOAHUIH.

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 MHTEHCUBHOCTH NPH WHTEP(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 [olirenca. [punnun I'oiirenca-®penens.

21 Meron 308 @peHnens. [IpsamonnHelHOE paCIPOCTPAHEHHUE CBETA.

22 Judpaxims Openens Ha KPYrJIoM OTBEPCTHH U JIUCKE.

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

24 Hudpaxus OpayHrodepa Ha AUPpakIHOHHON pemieTke. [{udpakiuonHas pemeTka.
Ilepuon nudpakMOHHON pemIeTKU. YCIOBHE TIJIABHOTO MAaKCHUMyMa, TJIAaBHOTO
MUHHMYMa.

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

26 EcTecTBeHHBIN U MOISIPU30BAHHBIN CBET.

27 [onspuzanus ceera. CTeneHp NOISIPU3ALHH.

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 TOTJIONIATEILHONH CIMOCOOHOCTH Tena. AOCONIOTHO 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 dororddexr. VYcranoBka s ucciaenoBanus pororddexra. BoapTamrepHas
XapaKTePUCTHKA.

40 3akoHbl BHENTHETO hoTodddekra.

41 Buemnnii porosrdpdexr. YpaBHeHne DUHIITEHHA.

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

43 D¢ dexr Komnrona.

44 KopryckyisipHO — BOJIHOBOU JTyaJTu3M 3JICKTPOMArHUTHOTO U3ITyYCHHUS

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

46 Monenu aroma Tomcona u Pezepdopaa.

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 pacrasa.

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 HAKOMUTEIHLHOMY SAUTEHO Cryment nabpan 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 uUTOry
HEYIOBJICTBOPUTEIHHO
W3yUYeHHsI TUCIUIUTMHBI B CEMECTPE




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

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 ¢usuxku. B 3 Tomax. Tom 1. Mexanuka.
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 ob6meit pusuku. B 3 1. Tom 2. DnexTpuyecTBo 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 oOmieit ¢pusuku : yuebHoe mocobue : B 3 Tomax /
NU. B. CasemseB. — 13-e wu3zn., 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
COOpHHMK BOIIPOCOB M 3aja4d 10 OO0mIieH (u3uke :
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
3amaun no obuei ¢pusuke : yuebHoe nocoodue / U. E.
Uponos ; xynoxuuk H. A. Jlozunckas, B. A. [Ipokyaus.
— 14-e u3n. — Mocksa : JlaGoparopus 3HaHuid, 2021.
5 | Upomor U.E. — 434 ¢c. — ISBN 978-5-93208-513-4. — Texkcr : | YueOHOE TOcoOue 2021 OBC «Jlanb»
3NIeKTpOoHHBIHN /  JlaHb 3JIEKTPOHHO-OMOINOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/172247
Mexanuka. MonexyisipHas ¢uzuka 51
TEpMOJIMHAMMKa : yuyeOHO-MeToauueckoe nocodue / C.
TMoremxuna C.H., H. Iloremkuna, B. A. Capadanona, H. B. UupkyHoBa [u Vaebio-
ap.]. — TomestTa : TT'Y, 2021. — 210 ¢. — ISBN 978-
6 | Capadanona B.A., ) . METOANYECKOE 2021 OBbC «Jlanb»
5-8259-1572-2. — Texkct : nsnektpoHHbIH /  JlaHb
Yupkynosa H.B. (u ap.) nocobue

JIIEKTPOHHO-OMOMMoTeyHass  cucrema. —  URL:

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




Tun (y4eOHMK,

yueOHOe KoanuectBo B
nocoowue, HAY4YHOI
Ne
w/n ABTOpBI, COCTABUTEIH 3arsiiaBue (3aroJi0BOK) yueOHo- TI'ox u3nanus onodamorTexe /
MeToauYecKoe HaumenoBanmue
nocoodue, 9bC
NPAKTHKYM, JP.)
Konebanus. Onrtuka. KBanroBas ¢usmka : yueOHOE
nmocooue / B. A. Pemetos, M. B. Menemko, E. A.
7 Pemretos B.A. Mexnerko. . Tomesrrn - TI'Y, 2019. — 77 ¢. — Texcr : VYuebHoe mocobue 2019 9BC «Jlaup»
SJICKTPOHHBIN //  JlaHb : 2JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/140180
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHuk,
yueOHOe KosnuectBo B
nocodmue, HAY4YHOI
Ne
w/n ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJi0BoK) yueOHo- TI'ox u3nanus ondauorexe /
MeTOAN4ecKoe HaumenoBanue
nocoodue, 9bC
NPAKTHKYM, JP.)
OO06mwmit kype ¢huszukn : yuedHoe mocoowue : B 5 Tomax /
. B. CuByxun. — 6-e u3a., crepeor. — MockBa :
1 | CuByxuH /1. B. ;%S%ATEHTiszgilo _971{;?;4_91221\1/{61)(5?}12??__ 291,2620: Y4eOHoe mocodue 2020 OBC «Jlanb»
9NeKTpoHHBIN //  JlaHp : 3JEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/185713
2 | CuByxuH /1. B. Obmuid kype dusmku : yuebnoe nocodue : B 5 Tomax Y4eOHoe mocodue 2020 OBC «Jlanb»

/' 1. B. CuByxuHn. — 6-e usn., crepeor. — MoOCKBa :




Tun (y4eOHMK,

yueOHOe KoanuectBo B
e nocooue, HAY4YHOMH
I /;1 ABTOpBI, COCTABUTEIH 3arsiiaBue (3aroJi0BOK) yueOHo- TI'ox u3nanus onodamorTexe /
MeToauYecKoe HaumenoBanmue
nocoodue, 9bC
NPAKTHKYM, JP.)
OU3SMATIIUT, 2020 — Tom 3 : DAEKTpUYECTBO —
2020. — 565 c. — ISBN 978-5-9221-1643-5. — Texkcr :
ANIEKTPOHHBIN //  JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/185725
OO6muii kypce ¢u3nky : yaebHoe mocobue : B 5 Tomax /
A. B. CuByxun. — 3-e u3a., crepeor. — Mocksa :
OU3SMATIIUT, 2020 — Tom 5 : AToMHas U siepHas
3 | CuByxun /1. B. ¢uzuka — 2020. — 784 c. — ISBN 978-5-9221-0645- | YuyeOHoe nocoOue 2020 9BC «Jlanp»

0. — Texkcr: snexTpoHHBIN / JlaHb : 3IEKTPOHHO-

OuoOMoTeyHas cUcTEMA. — URL:
https://e.lanbook.com/book/185730




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/

OU3UKO->HIMKIIONEINYECKHiT ci1oBaph - http://www.all-fizika.com/encykloped/

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

8.4. IlepeueHb NpOrpaMMHOro odecrevdeHust

Ne Haumenosanue I1O KoanuecTtBo PexBu3uTHI 10r0OBOpa (1aTA,
n/n JIMLIeH3UI HOMep, CPOK JAeHCTBHA)

1 | Windows: 1398 noroop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL CPOK JIEHCTBHS — O€CCPOUHO;
Acdmc KOHTpakT Ne 1653 ot

14.12.2018, cpok neicTBus —
OeCCpPOYHO

2 | Office Standard:? 1398 norosop Ne 690 ot 19.05.2015,
Office Stdandard 2013 Russian OLP CPOK JIeHCTBHSI — OECCPOUHO
NL AcademicEdition

3 | Mirapolis Human Capital JUICH3UOHHBIN  JoroBOp  Ne
Management? 234/10/21-K ot 19.10.2021,

cpok nevictBust — 10 01.03.2022

8.5. Onucanne MaTepHaJIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMON JIsI OCYLIECTBJICHHS
00pa3oBaTeIbHOIO MpoLecca Mo JHCUUIINHE

Ne HaumenoBanue dakrnuecknii |Ilnomank, Koanue
n/n 000pyA0BaHHBIX Ilepeyenb ocHOBHOIO | agpec y4eOHBIX m? CTBO
Y4eOHBIX Ka0OMHETOB, odopynoBanus Ka0MHETOB, nocajao
Jadoparopuii, MacTep- Jadoparopuii, YHBIX
CKHX H Ip. 00bEKTOB MAaCTePCKUX U MecT
AJIs1 IPOBe/IeHus! ap.
NPaKTHYECKUX 1
JIadOpaToOpPHBIX
3aHATHH
1. Aynuropus DKpaH TeJIeBU3UOHHBIM, 445020 17,1 1
BeOKOH(DepeHuil. LIUPMBI, TPOKEKTOP HA Camapckas o0u1.
VYyeOnass  ayauropus | mrartuse. Cton r. TonwsaTTy, yo.
TUISL IIPOBEJIEHUS | IPEI01aBaATENbCKUH, benopycckas, 16
3aHSATUNA JIEKIIMOHHOTO | CTYJIbA B
TUIA. VYuebHas | mpenoiaBaTeIbCKUeE.
ayJuTOpuUs JUIs

! Viasvisaemcs (ykaswléaiomces) pexeusumost 002060pa (002060p06) HA 6epPCUI0 (6ePCULL), YCIMAHOEIEHHbLE 8 AYOUMOPUSX,
8 KOMOpbIX peanuzyemcsi 0auuas oucyuniuna (nn. « Onucanue mamepuaibHO-mexHu4eckol 6asvl, HeobX00UMOU 01
ocyuecmenenus oopazoeamenvHo2o npoyeccay PITI).
2 Vasvieaemes, ecau oucyuniuna peausyemces 6 pescume BKC na nnamgpopme Mirapolis Virtual Room.



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

n/n

HaunmenoBanmue
000py10BAHHBIX
Y4eOHbIX KAOUHETOB,
Jaboparopuii, MacTep-
CKUX H JIp. 00beKTOB
JJI51 MPOBeIeHUs
NPaKTHYECKUX U
JIa00pPATOPHBIX
3aHATHH

IlepeyeHb OCHOBHOIO
000py10BaHUSA

DaKkTHYEeCKUI
ajgpec y4eOHBbIX
KaOHHETOB,
Jabopartopwuii,
MaCTepCKUX H
Ap.

Ilnomaap,
M2

Koanue
CTBO
1ocao
YHBIX
MecT

MPOBEICHUS  3aHATHI
CEMUHApPCKOro  THIIA.
YyeOHass  ayautopus
JUTSL KYpPCOBOT'O
IIPOEKTUPOBAHMUS
(BBIMIOJTHEHUS
KYpPCOBBIX pabor).
YyeOHass  ayautopus
JUTS [IPOBEICHUS
IPYIIIOBBIX u
WHIMBUTYQJIbHBIX
KOHCYJIbTALIU}I
VYyeOHass  ayauTopus
JUTSL MIPOBEACHUS
3aHATHI TEKYILIETO
KOHTPOJIA u
MIPOMEKYTOYHON
aTTecTaluu

YJIK-807

TpancnapaHT-IIepeTsIKKa,
CHCTEMHBIH OJIOK

ITomemenue g
CaMOCTOSITEILHONU

paboThI CTYIEHTOB
I-401

Cronsl
YUEHUYECKHUE, CTYIIbS
yuennueckue, [1K ¢
BBIXOJIOM B CETh
WNHurepHer

445020
Camapckas 0071.
r.ToapsaTTH,

yin.benopycckas,
14

84,8

16
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