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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOGHMS IUCHMIUIMHBI — CO3[JaHHE OCHOB JOCTAaTOYHO IIMPOKOH TEOPETUYECKOMH
MOJATOTOBKU B 00JIacTH (PU3MKH, TO3BOJISAIONIEH OyIyIIUM HMHKEHEpaM OPHUEHTUPOBATHCS B MIOTOKE
HAYYHOW M TEXHUYECKOW HMH(MOpPMAMU U OOECIICUMBAIONICH MM BO3MOXKHOCTH HCIIOJIH30BAHUS
bu3nYeCKUX MPUHIUIIOB B T€X 00JACTSIX TEXHUKH, B KOTOPHIX OHU OyIyT CHEUATU3UPOBATHCS .

3anaumu:

1. YcBoeHue OCHOBHBIX (U3UYECKUX SIBJICHUM U 3aKOHOB KJIACCHUECKOH M KBAaHTOBOM
¢u3uKH, METOIOB (PU3MUECKOTO MBILICHHS.

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

3. O3HakomIIeHHE C JTa0OpaTOPHBIM OOOPYJOBAHMEM M BBHIPAOOTKA HABBIKOB MPOBEICHUS
9KCIIEPUMEHTANIBHBIX MCCIIEI0OBAaHUN Pa3IMYHbIX (U3UYECKUX SIBICHUI M OLEHKHU MOrPEUIHOCTU
U3MEPECHUM.

2. Mecto nucuumiunsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPaKTUKU, HA OCBOGHUU KOTOPHIX OasupyeTcsl [aHHas AUCHUIUIMHA:
«BpIcmag mateMatnka», «Mexanuka. TeopeTnueckass MEXaHHUKa.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIUMO Kak
npeamectpyromniee: «Mexanuka. Teopus MeXaHM3MOB U MalmMH», «MexaHuka. [letanu mamuH U
OCHOBBI KOHCTPYMPOBAHUS», « ITEKTPOTEXHUKA U SJICKTPOHUKA.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopMmupyembie u
pMupy NHaukaTopbl 10CTHIKEHUS

KOHTPOJMpyeMble . IliianupyemMbie pe3yabTaThl
POHpY KOMIIETEeHIIM I Py pesy
KOMIIETEHLM U o0yueHnust
(K01 1 HANMEHOBAHUE)
(Kol 1 HAaMEHOBaHUE)

-Cnioco0eH npuMeHsITh OIIK-1.1. Brnaneer | 3HaTh: OCHOBHBIE (hpr3HUecKHe
€CTeCTBEHHOHAYYHbIE H MaTeMaTHYECKHM  alMapaToM | MPUHIIMIIBI, 3aKOHBI, KATErOpUHU
OO0IIENH)KEHEPHBIE OpH  penieHur  (U3NYECKUX | a TAaKXKe UX COACPIKaHHE U
3HAHUs, METOJBI 3ajady. B3aMMOCBSI3H; METO/IbI TEOPETHUECKUX
MaTE€MaTHYECKOIO OIIK-1.2. Crioco0eH | M IKCTIepPUMEHTAIBHBIX HCCIIEOBAHUIM,
aHaJM3a U MOJCIHPOBaHUS B | IPOBOAUTH na00paToOpHBIN | HCXOAS U3 JICHCTBYIOIINX MPABOBBIX
npodeccuoHaIbHON 9KCHEPUMEHT M 00pabaTbiBaTh | HOPM, UMEIOIINXCSA PECYPCOB U
nesitenbHocTH (OIIK-1.) pe3yJIbTaThl U3MEPEHUI OTrpaHUYECHUI

YMeTh: NpUMEHATh PU3NUECKHE
MCTO/JIbl U 3aKOHBI U1 PCUICHUA
(bu3HYEeCKUX 3a/1a4; MTOIXO0/IbI H METOIBI
(hU3UIECKOT0 UCCTIEIOBAHUS B HAYYHOM
1 1po(heCCHOHAIBHOM JIEeATSIbHOCTH.

Bragers: OCHOBHBIMU METOAAMHU
pelIeHst KOHKPETHBIX (PU3MYECKIX
3a]a49 U3 pas3HbIX o0nacTei GU3NKH,
HaBbIKaMH pabOTHI C COBPEMEHHOM
Hay4HOW anmnapaTypol, HaBbIKaMH
MIPOBEJIEHHS SKCIIEPHUMEHTAITBHBIX
WCCIIEIOBAHNHN Pa3IMYHBIX PU3HYECKIX
IIPOLIECCOB.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbI TEKyILLEr0

B HaumeHoBaHue TeM 3aHATHI KOHTPOJIH
Moayas (pa3aen) yueOHO . Kypc | O6bem, u.| banabl | UHTepakTuB, 4.| (HAHMEHOBaHUE
(yueOHOii padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Mexanuka Jlex 1 5 IIT
IIp Kunemarnka MaTepuaabHOU TOUKH. 1
CPC 10
Jlek 1 10 I1T
Jlab JluHamuka 4acTuig 2
I[p ' 0,5
CPC 10
Jlek 1 10 I1T
JIab 3aKOHBI COXPAHEHUsA. JHEpPrus. 3aKkoH 3
IIp COXpaHEHUs SHEPTUH. 0,5
CPC 10
Jlex 1 5 I1T
ITp MexaHuka TBEpJ0OTo Tena 1
CPC 1 10
MounekynsipHas Jlex . 0,5 5 I1T
OCHOBBI MOJIEKYJISIPHOM (PUBUKHU U
Pusnxa, Hp TEPMOAVHAMUKHU L
TepmoanaaMuka CPC pMOZL ) 10
Jlex 0,5 2 I1T
IIp OCHOBBI TEPMOAMHAMHUKH. 1
CPC 14
Jlex 1 8 [T
J}.ﬁ? TemmoemkocTh. AnrabaTHBIN Mpolecc. i
CPC 14
Jlex 0,5 5 I1T
Ip TennoBble ABUTATEINH. 1
CPC 14




®opMbI TEKYILLEro

Bun . KOHTPOJIA
. HaumeHoBaHue TeM 3aHATHIA
Moayas (pa3aen) yueOHOi . Kypc | O6bem, u.| banabl | UHTepakTuB, 4.| (HAHMEHOBaHUE
(yueoHOii padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex 0,5 2 IIT
Ip CrarucTruueckue pacrnpeneseHms 0,5
CPC 14
DJIeMEHTHI Jlex . 1 5 [T
. DneMeHTHI CelHalbHOM Teopun
CHeIUaIbHON TCOpUHU Ip O THOCHTENLHOCTH 1 0,5
OTHOCHUTEJIbHOCTH CPC ] 10
®dusuka. MexaHuka. Kortpox 4 40 nt
1
MonekynsipHas pu3nKa
Jlek 0,25 7 I1T
a6 3akoH KynoHa. HanpsixeHHOCTH 1
AJIeKTpocTaThyecKoro noss. CuioBsie
Ip 0,25
CPC|THHUHL. 10
Jlek [Totox BekTOpa HanpskeHHOCTH DCII. 0,25 5 [T
IIp Teopema I'aycca i mosist B BaKyyMe. 0,25
DIIEKTPUUYECKOE T0JIE CPC 10
Jlek [Motennman. LHupkynsmust BeKTopa 0,25 3 [T
Ip HaAMPSKEHHOCTH TOJIA. HAMPSHXKEHHOCTh 5 0,25
CPC  |kak rpaJueHT. 10
Jlex 0,25 5 I1T
Tlp [TpoBOAHHKY B 3IIEKTPOCTATUIECKOM 0.25
cpc_ "¢ 10
ITocTosiHHBIM Jlex ITocTOSIHHBIN NEKTPUUYECKUI TOK, ETO 0,25 10 I1T
ANEKTPUYECKUI TOK Jlab xapaktepucTuku. 3akoH Oma. O/1C u 2
Ip paboTa ucTouHMKa TOKa. 3akoH J[>koyIs- 0,25
CPC |Jlenma. IIpaBuna Kupxroda 10
DNEKTPOMarHeTu3m Jlek 0,5 2 I1T
Tp MarnautHoe nosie B Bakyyme. [IpuHumn 05




®opMbI TEKYILLEro

B HaumeHoBaHue TeM 3aHATHI KONTPOIH
Moayas (pa3aen) yueOHOi . Kypc | O6bem, u.| banabl | UHTepakTuB, 4.| (HAHMEHOBaHUE
(yueoHOii padoThI)
padoThI OLIEHOYHOI'0
cpeacrsa)
CPC cynepnosunuu. 3akoH buo-Casapa- 10
Jlex 0,25 10 I1T
Jlab 1
OcHoOBHBIE 3aKOHBI MATHUTHOTO TOJISI.
Ip 0,5
CPC 10
Jlex 0,25 7 I1T
Ilp SIBneHME PIEKTPOMArHUTHON MHIYKIHH. 0,25
CPC 10
Jlex 0,25 2 I1T
ITp DJIEKTPUUYECKOE M0JI€ B BEIIECTBE. 0,25
CPC 10
Jlex 0,5 2 I1T
ITp Mar"uTHOe o€ B BEIIECTBE. 0,5
CPC 10
Jlex 0,5 5 IIT
Ip OcHoBbI TEOpUM Makcsena. 0,5
CPC 10
®usuka.Onexrpuuects| KoHtpoasb 2 4 40 nuT
0 U MarHeTu3Mm
Konebanus 1 BOJIHEL Jlex I"apmonnueckue KonedaHus U UxX 0,5 6 IIT
BonHoBast n kBaHTOBas Ilp XapaKTePUCTHKH. 0,25
OTITHKA CPC 18
Jlex 0,25 6 I1T
JIab WNurepdepenus creta. 1
Ilp 0,25
CPC 18
Jlex Judpakius cBeta. 0,5 6 IT




®opMbI TEKYILLEro

B HaumeHoBaHue TeM 3aHATHI KOHTPOJIH
Moayas (pa3aen) yueOHOi . Kypc | O6bem, u.| banabl | UHTepakTuB, 4.| (HAHMEHOBaHUE
padoThI (yuednoii pagore1) OLIEHOYHOI'0
cpeacrsa)
Ip 0,25
CPC 18
Jlex 0,25 6
Ilp [Nonsipusanus ceera. 0,5
CPC 18
Jlex 0,25 12 I1T
Tlp TemnoBoe n3nyueHue U KBAHTOBAS 0.25
CPC IIpUpOJa CBETA i 8
Atom. Snpo Jlex 0,25 5 I1T
JlI_Ef DneMeHTHI KBAaHTOBOW MEXaHUKH. 0 225
CPC 18
Jlex 0,25 10 I1T
JIab AToM Bofoposia. MHOTO2JIEKTpOHHBIE 1
I1p aTOMBI. 0,25
CPC 5 17
Jlex 0,25 2 I1T
CrpoeHue aTOMHOTO sijipa.
Ip 0,25
CPC PagnoakTMBHOCTB. 17
Jlex 0,25 6 I1T
T SAnepHble peakuuu. DeMeHTapHbIe 0.25
CpC|dacTibl 17
®usuka.Konebanus u | Kontposs 9 40 UT
BOJIHBL. PU3HMKA aTOMa
Hroro: 468 300




5. Obpa3oBaTe/ibHbIE TEXHOJIOTHHU

B mpouecce u3ydeHHs IUCHUIUIMHBI WUCIOJB3YIOTCS JIUCTAHIMOHHBIE 0OO0pa3oBaTeIbHBIC
TEXHOJIOTHH,  pealu3yeMble, B  OCHOBHOM, C IpHUMEHEHHEM HWHGOPMAIMOHHBIX U
TEJICKOMMYHUKAIIMOHHBIX TEXHOJOTUH (ceTh «HTepHET»).

@opMbl  TPOBEACHUS] 3aHATUNA: BUACOJCKIUH, BeOMHApbl. (OpPyMBbl, HAa KOTOPBIX
MPEAYCMOTPEHO TaK K€ U MOJIYYECHUE CTYICHTAMU KOHCYIbTAIlMOHHOM MTOMOIIIH.

6. MeToauuecKkue YKa3aHus 10 OCBOCHUIO JTUCHHUIIJINHBI

OCHOBHBIM HamNpPaBJICHHEM Y4eOHOW JEATCIBHOCTH CTYJEHTa SBIACTCS
caMoCToATeNIbHAsg paboTa Mo TeMaM MojyJiied aucuuruinHbl. Oco0oe BHUMaHUE
HEOOXOJMMO YJIETUTh CaMOCTOATEIbHOMY H3YyUYCHHUIO TEOPUU M MPUOOPETEHUIO
HABBIKOB PEIICHUS 3aJiay, MCIOJb3ys MNPEJIOKEHHBIM CIHCOK 0053aTeIbHON U
JOTIOJIHUTENBHOM JINTEPATYPBI, a TAKKE Pecypchl ceTu «THTepHET».

B  kadecTBe TEKymero KOHTpOJII  HPEAYCMOTPEHBI  IPOMEXKYTOUYHBIE
TECTUPOBAaHUS W BBINOJIHEHHE  KOHTPOJBHBIX  3aJaHUi,  IPOBEPSEMBIX
MpenoaaBaTesieM BPYUYHYIO.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

duszuka aroma

Kon
Ne KonTposmpyembie pa3iesibl KOHTPOJIMPYeMOM HaumeHoBaHue
n/n (TeMbI) TUCHUIJIMHBI KOMIIeTeHUMH (M1 OLICHOYHOI'0 CPeACTBA
ee 4YacTH)
1 ®usuka. MexaHuka.
OIIK-1 T 1-11, 3 1-6, UT
MonexynsipHasi pu3uKa.
2 ®duzuka. IIEKTPUYECTBO U
OIIK-1 T 1-12,3 1-6, UT
MarHeTu3m
3
Dusuka. Konedanusa u BOJIHEL OIIK-1 [T 1-9.3 1-6. UT

7.2. TunoBble 3aJaHUs] HJIU HHbIE MAaTePUAJIbl, HEO0XO0IMMBbIE IJIfl TEKYIero KOHTPOJIsI

7.2.1. KoMILIEKT KOHTPOJIbHBIX 3a/1aHUI, IPOBepPsieMbIX BPYYHYIO

TEMA: KHHEMATHKA MATEPUAJIBHOM TOYKH

3agaua 1. 3anan 3akon aewxenus [ () marepuanbHOit Toukn B KoopauHATHOH TockocTH XY

B MHTEpBase BpeMenH oT t, 1o t,. Haiiti ypaBHenune tpaekropun Y = Y(X) i moctpouTs rpaduk.

Haiitu Moayne BeKTOpa epeMeIleH sl TOUKH B 3aJJaHHOM HMHTepBasie BpeMeHu. Haiitu moaynu
HaYaJbHOMW V, ¥ KOHCYHOM V, CKOPOCTEH TOYKH.

No - No -
vap. 3axon aemkenns T (1), t, t, . 3axon aemkenns T (1), t, t,
F(t)= At +Bt']  t =0.1c r(t)=Ati +Btj  t =0.1c
1 11
A=5Z B=2Z  t,=05c A=5% B=2Z t,-05c
C (& (&
r(t)=Ati +Bt’]  t=0.1c F(t)=Ati +Bff  t =0.1c
2 12
A=5Z B=22  t,-03c A=10Z B=2% t,-03c
C (& (&
F(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=22  t,=03c
C C C
F(t)= AtYi +Bt’]  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




No = No -
sap. 3axon aemkenns T (1), t, t, pap. 3axon asmxenus T (1), t, t,
F(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%  £,=09c
c c c

3agauva 2. YacTuia ABMKETCS PABHOYCKOPEHHO B KOOpAMHATHOM iockoctd XY ¢ HayanbHOM
ckopocthio V, = Al + Bj n yckopennem @ =Ci + Dj . Haiiti Moy BeKTOPOB CKOPOCTH V,
TaHTCHIMAILHOTO & ¥ HOPMAaJIbHOTO @, YCKOPEHHUH, a TAKIKE PajnyC KPUBU3HBI TPAEKTOPUH R

B MOMCHT BpeMeHH 1 .

Ne A B.C,D,t Ne A B.C,D,t
Bap. Bap.
A=52 B=2M t_1¢ A=22 B=1” t=4c
1 C C 11 C C
M M M M
c=52 p=3X c=1% p=o
C2 C2 02 02
A=12 B=1¥ t=2¢ A=22 B=_2M t-1¢
2 C C 12 C C
Czlﬁ2 D:ZK2 C:_lﬁz Dzzﬂ2
C C C C
A=22 B=3Y t-5¢ A=—12 B=2M t=2¢
3 C C 13 C C
c=1Z D=1% c=0% p=-3%
C C C C
A=02 B=2M t=2¢ A=—12 B=22 t=3¢c
4 C C 14 C C
M M
c=32 p=oX c=1% p=_2X
c? c? c? c?
A=s5X B=1¥ -3¢ A=62 B=0% t=3c
5 C C 15 C C
c=05% D=02% c=02 p=-3%
C C C C




3amaua 3. YacTuua ABMKETCA 10 OKPYXKHOCTHU paauyca R . Yron nosopora panuyc-Bektopa
YacTHIbI MEHsieTCs o BpeMeHeM 1o 3akony @(t). Haiitu uncio o6oporos N , koTopsie yactuna

COBEPIIUT B HHTEPBAJE BpeMeHH OT {; 10 t,. HaiiTi MOyii BEKTOPOB TAHTCHIIMAIBHOTO a_,
HOPMAJIbHOTO & M IIOJHOIO @ YCKOPEHHH, & TAKIKE yroJl ¢f MEXIY BEKTOPAMHU TaHTEHIUATBHOTO
¥ [IOJIHOTO YCKOPEHMIHB MOMEHT BPEMEHH {, .

Ne Ne
vap. R, o(t), t, t, wap. R, o(t), t.t,
p(t)=At> +Bt®> t =1c t,=3c p(t)=At®> t =0c t,=2c
1 11
A=052% B-022% R=-0.1u 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=082% B-012% R=0.2x A=0032% B-022% R=01u
C C c C
p(t)= A’ +Bt* t =0c t,=2c p(t)=At* +Bt® t=0c t,=2c
3 13
A=037% B-027% R=0.1x A=02P% B-012% R=0.1u
C C C C
p(t)=At’+Bt t =0c t,=2c p(t)=At*> t =1c t,=4c
4 14
A=0.72% B=2P% R _02. A=0.17% R=0.1u
C C C
p(t)=At*+Bt* t =1c t,=3c pt)=A+Bt® t=1c t,=2c
5 15
A=012% B =082 R=0.1x A=0.9pa0,B=0.17% R=0.1u
C C C

TEMA: OCHOBbBI TEPMOJIMHAMUWKA .
TEMA: TEINIOEMKOCTb. AIMABATUYECKHNH [TPOLIECC
TEMA: TEITVIOBBIE IBUT"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
cocrosHusix 1 u 3 pasHsl cooterctBerro P,V, u P,,V,. Haiitu paGory A, coBepiieHHy0 rasom,
KoM4ecTBO TermnoThl Q , mosy4eHHoe ra3oM u IpupalieHue BHyTpeHnei suepruu raza AU B
Mpolecce Mmepexoa U3 HayalbHOTO COCTOSIHUS | B KOHEYHOE COCTOSIHHE 3.

Ne Bap. ras,npoueccsl, B, V), B, V; No Bap. raz,npoueccsl, P,V,,P,,V,
uzoxopnviiil—2, 2az — N, aouabamueii1—2, 2az - N,
. P =10°Ila,V, =3 1, " P =10°I1a,V, =3 1,
uzobapuuwlil 2 — 3, uzobapuulil 2 — 3,
P,=2-10°I1a,V,=6 1 P,=2-10°I1a,V,=6 1




Ne Bap. raz,npoueccel, B, V), B,V Ne Bap. ras,npoueccsl, P,V,, P, V,
uzoxopnviiil—2, 2az — N, aduabamueiil—2, 2az - N,
) P, =10°Ila,V, =3 1, ” P =10°I1a,V, =3 1,
uzomepmuyeckuii 2 — 3, uzomepmudeckuii 2 — 3,
P,=2-10°I1a,V, =6z P,=2-10°[1a,V, =6z
uzoxopnviii1-2, 2az — N, uzoxopuwiti1 -2, 2az — He
5 P =10°1a,V, =3 1, 3 P =10°I1a,V, =3 1,
aouabamuwii 2 — 3, uzobapmwiil 2 -3,
P,=2-10°[1a,V, =6 1 P,=2-10°la,V,=6 1
uzobapnuiil—2, 2az — N, uzoxopuwiti 1 -2, 2az — He
. P =10°Ia,V, =3 1, y P =10°I1a,V, =3 1,
U30xX0pHbILL 2 — 3, uzomepmuyeckuil 2 — 3,
P,=2-10°I1a,V, =6 1 P,=2-10°[1a,V, =6 1
uzobapnuiil—2, 2az — N, uzoxopuwiti 1 -2, 2az — He
: P =10°ITa,V, =3 1, s P =10°I1a,V, =3 1,

uzomepmuueckuii 2 — 3,

P,=2-10°I1a,V, =6 x

aouabamuuin 2 —3,

P,=2-10°I1a,V,=6 1

3agaua 2. MneanbHblil Ta3 COBEPIIACT 3aMKHYTHIHN IIUKJI, COCTOSIIININ U3 TpeX mporeccoB 1-2, 2-3 u
3-1, uaymuit Mo 4acoBoil cTpenke. 3HaUeHUs JaBJICHUS U 00beMa raza B COCTOSHUAX 1, 2 u 3
pasHubl cootBeTcTBenHo BV, P,,V, n B,,V,. Halitu Tepmudecknii k... uKIIa.

B]:; ra3, npoueccsl, P, V,, P, V,, R, V, BJ:; ras, mpoueccel, F,V,, B, V,, By, V;
usobapmuiil—2, P, =10° ITa,V, =3 1, usoxopuuiti1—2,F = 10° I1a, V=3,
1 | usoxopuuiii 2—3,V, =61, 11 aduabammwiti 2 —3, P, = 3-10° Ia,
uzomepmuueckuti 3—1,2a3— N, uzobapmwiti 3—1,2a3 — N,
usobapnvnil—2,F, = 10° Ia, V,=3n, uzoxopnviii1—2,F, = 10° Ia, V,=3n,
2 | uzoxopuvui 2—3,V, =61, 12 aduabammwiti 2 —3, P, = 3-10° Ia,
aouabamueii 3—1,2a3— N, usomepmuyeckuii 3—1,ea3— N,
usobapnwi1—2, P, =10° I1a,V, =3 1, usobapnwlii1— 2, P, =10° I1a,V, =2 1,
3 aouabamuulii 2—3,V, =6 1, 13 | usoxopmwui 2—-3,V, =6 1,
usomepmuyeckuii 3—1,2a3 - N, usomepmuyeckui 3—1,eaz— N,
usoxopnwiiil—2, B =10° I1a,V, =3 1, usobapuvuil—2, B, =10° I1a,V, = 2 1,
4 usomepmuyeckuii 2 —3, P, = 2-10° Ia, 14 usoxopuwiii 2—3,V, =6 1,
uzobapuwiii 3—1,2a3— N, aouabamuwii 3—1,2a3 - N,




BJ:; ras, npoueccsl, P, V,, P,,V,, R, V, BJ:; ra3, npoueccel, B,V,,P,,V,, R, V,
usoxopmwiiil—2, P = 10° Ia, V,=3nx, usobapuuii1—2, P, = 10° Ia, V,=2n,
5 aouabammnwii 2 —3,P, = 2-10° I1a, 15 aouabamnulii 2—3,V, =6 1,
uzobapmuwvui 3—-1,2a3 - N, usomepmuyeckuii 3—1,2a3 - N,

3anaua 3. UneanbHblil ra3 Maccoii M coBepluaeT NOJUTPONHBIN mporecc. MonspHas
TemnoeMkocTh rasza B 3tom nporecce C =NR, rae R -- yausepcansuas razopas nocrosHHasl.
AGcomoTHAs TeMIIepaTypa ra3a B pe3yibTaTe JaHHOTO mporiecca Bo3pactaeT B K pas. Haiitu
IpupaleHne SHTponuH raza AS B pesynbrarte JaHHOTO Mporecca.

No Bap. raz, m, n, kK No Bap. raz, m, n, kK

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

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

3 eaz—N,, m=200¢, 12 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¢, 15 eaz—H,, m=200¢,
k=2, n=7/2 k=2, n=7/2




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

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

f’ 3apaya 1. [[Ba ToueuHbIX 3apsna (14 (oHaAXOIATCS B BAKyyMe Ha

oo paccTostHuu Iapyr ot apyra. Hailtu Mmoxysb HanpssKeHHOCTH

) X ANEKTPUIECKOTO TI0JIsA, CO3/IaBaEMOT0 STUMH 3apsiIaMH, B TOUKEA,

‘/_': __________________ ‘_\' HAXOJIAIICHCS HA PACCTOSIHUU 0T MEPBOTO 3apsijia U Ha paccTostHUU DoT

g, BTOPOTO 3apsija.

Ne r,ab Ne r,ab
Bap. O G2, 1, &, Bap. e, G2, 1. 8,
1 q]_ = ZHKIZ’ qz = _SHK/21 11 ql = _3HK]Z, q2 = 4HR-JZ,
r=10cm,a=5cm, b=Tcm r=14cm,a=9cm, b=8cm
) 0, =—2uKn, q, =—1uKn, 1 0, =—1uKn, q, = 2uKn,
r=10cm,a=8cm, b=7Tcm r=9cm,a=4cm,b=7cm
3 0, =1uKn, g, = 3uKn, 13 O, =-5uKn, q, = 4nKn,
r=7cm,a=3cm, b=5cm r=14cm,a=9cm, b=7cm
s 0, =5#Kn, g, = -3uKx, 14 0, =2uKn, q, =5uKx,
r=7cm,a=3cm,5=Tcm r=6cm,a=4cm, b=5cm
; 0, =—1nKn, g, =—2uKn, 15 O, =—1uKn, g, = —1uKn,
r=9cm,a=3cm, b=Tcm r=9cm,a=5cm,b=7Tcm

3agaua 2. Toueunslii 3apsaa ( = —1 1K Maccoit m = 1 r, NOJBEIIEHHBIN B 110JI€ CUJIBI
TSDKECTH Ha HEBECOMOMW HepacTsDKUMOM HUTH JnHO# | = 50 cm, Bpamaercs B
TOPU30HTAJIBHON TNIOCKOCTH IO OKPY)KHOCTH paauyca . ToukaAnojBeca HUTH
HAXOJHUTCSI Ha BEPTUKAIbHOM OECKOHEYHO JJIMHHOM CTEP’KHE, pABHOMEPHO
3apsHKEHHOM C JIMHEMHOM IIIOTHOCTBIO 3apsifa 4. Halitu wactoTyn BpamieHus 3apsijia

BOKPYT CTE€pKHsI. Y CKOpeHHne cBoOoaHoro nagenus g = 9.81 m/c?, JJEKTpUYECKas
[IOCTOSAHHAA &9 = 8.85" 10?2 d/m.

Ne 7 Ne rA

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




Ne A Ne A

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

3amaya 3. DieKTpUUECKUi 3apsi]] pacipeiesieH B IPOCTPAaHCTBEHHOM
CJIO€ MEXY IBYMS MapalieIbHbIMA OECKOHEYHBIMU TUIOCKOCTSIMU
CUMMETPUYHO OTHOCUTENIBHO IIEHTPaIbHOM miiockocT X=0 ¢

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

KOOPAMHATBL X TOYKH. Ocp X NEpUCHAUKYIISIPHA CIIOHO. Tommuna

cios 2d. Haiitu ¢ momorpto Teopemsl ['aycca 3aBUCHUMOCTD
npoekimu Ex Ha och XBEKTOpa HAIPSHKEHHOCTH 3JIEKTPUYECKOTO
TOJIS1 OT KOOPAUHATHI TOYKH X. [IoCTpouTh rpaduk 3TOM 3aBUCHMOC-
i Ex(X)B HHTEpBaje u3MeHeHHs KoopauHaTel X oT — 2d 10 2d.

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

1 po=1 uKi/nm®, d=10 cm 11 po= 3K/, d=10 cm

2 po=1 aKi/m®, d=20 cm 12 po = 3uKn/M®, d=20 cm

3 po=1 aKi/m®, d=30 cm 13 po = 3uKn/Mm®, d=30 cm

4 po=1nKu/M®, d=40 cm 14 po = 3uK/m®, d=40 cm

5 po=1 aK/me, d=50 cm 15 po= 3uKa/M®, d=50 cm
TEMA: SBJIEHUE DJIEKTPOMATHUTHOU WMHJIYKINHA.
TEMA: BBAUMHASA MHJIYKIA.
3amaua 1. /[Be mapasuienbHble MPOBOIAIINE HAPABIISIOIINE -
COEIMHEHBI pe3ucTopoM ¢ compotuBieHneM R = 10 Om u B ® ® O
HAXOJATCA B OJHOPOJHOM IOCTOSSHHOM MAarHHTHOM IIOJIEC 'S(,)
uaayknuer B= 0.1 T, neprneHAMKyIsSApHOM K IJIOCKOCTH ® ® ®
HanpapIsAomuUX. 110 HAIPABIMIOMIAM CKOJIB3UT MTPOBOISIIAS

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



zakoHy s(t) = at3. Paccrosuue mexny Hanpasassiomumu | = 10 cm. HaiiTu 3aBHCHMOCTB OT
BpeMenu cuibl Toka I(t), mporekaromiero yepes pesucrop. Ilocrpouts rpaduk 3asucumoctu I(t) B
uHTepBaje BpeMenu ot 0 1o t.

Ne a,t Ne a,t
Bap. Bap.
1 a=2culcd t=1c 11 a=4cemld t=1c
2 a=2culcl,t=2c 12 a=4cemlclt=2c
3 a=2culc’, t=3c 13 a=4culcl,t=3c¢
4 a=2culcdt=4c 14 a=4cmulclt=4c
5 a=2culc®,t=5c 15 a=4culc®,t=5c

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

cedenmst S= 5 cm” Hazer IIPOBOJIOYHBIN BUTOK conpoTHBieHneM R = 1 It)y R NI
Om.Ob6moTka conenouia umeetr N = 500 BUTKOB, U O HEMY UJET TOK, CHUJIa
KOTOPOTO MEHSIETCSI CO BpEMEHEM I10 33JaHHOMY 3aKOHY S

I(t) = 10(1 — et/ T). Haiitu 3aBHCUMOCTB OT BpeMeHU cuitbl ToKa |1(t)B
MPOBOJIOYHOM BHUTKE M IOCTPOUTH rpadrK ITON 3aBUCUMOCTH B HHTEpBAJIC
BpeMeHu oT 00 t.

Ne Ne

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

3 lhb=1A,7=1¢c,t=2c¢ 13 lh=2A,7=1c¢c,t=2c¢c




NQ |o, Z‘,t NQ |o, Z‘,t

Bap. Bap.

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

3agaua 3. DnexkTpuyeckas Lenb COCTOUT U3 KaTyIIKU HHAYKTUBHOCTBIO L = 0.5
Ml H,pe3uctopa conporusienueM R = 100 OM u ucrounnka toka, 3/]C kotoporo
MEHSIETCSI CO BPEMEHEM I10 3aJaHHOMY 3aKkoHy E (t) = Eo(l — et/ T). Haiitu
3aBUCHMOCTh OT BpeMeHH CHIbl ToKa () B enu u mocTpouts rpaduk 3Toi

3aBUCHUMOCTH B MHTepBase BpemeHu ot 0 1o t.

Ne Eo, T, t Ne Eo, T, t

Bap. Bap.

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

TEMA: KOJIEBAHUSA WU BOJIHbI. TAPMOHUYECKHME KOJIEBAHUA MW HX
XAPAKTEPUCTHUKH

3anava 1. OuznvecKkuil MaSTHUK TIPEICTABIAECT COOONM TOHKUIA OJHOPOIHBIN

CTep KeHb JIHHOM | = 1 MM Maccoiim, Ha KOTOPOM JKECTKO 3aKperieHa
MarepualibHas Touka Maccoir MHua paccrostauu d(d<I|/2)oT HUKHEro KOHIIa CTEPIKHS.
Touka noaBeca MasiTHUKA HAXOAUTCS Ha paccTosHuU X(X<I|/2) oT BepxHero koHmna
cTepxHs. HaliTu 3aBHCUMOCTB Mepro/ia MayibIX KojeOaHuit T MasiTHHKA OT
PACCTOSIHUSA X U TIOCTPOUTH TpaduK 3TOH 3aBUCHMOCTH T (X)B MHTEpBaIe U3MEHEHHSI
xot 0 10 1/2.0npenenuts mo rpaduKy MUHUMAIBLHOE 3HAYEHUE ITepHoaa TKoIeOaHui

MasTHHKA. Y CKOpeHHe cBoGoaHOro nagenns g = 9.81 m/c?.




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

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

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

TPACKTOPUIO IBUKCHUA MaTepHaHLHOﬁ TOYKH.

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




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

no 3akony: I(t) = I, cos(2mvt), In=0.1 4, v =50 I'y. Haiitu

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

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

BpemeHu t B unTepBaine nsmenenus t or 0 go 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's, C = 200 ux® L =10 mI'ny, C = 200 ux®
2 Yuacmox AF, R = 150m, 12 Yuacmox BD, R = 150m,
L =15mI'a, C= 150 ux® L =15mI'u, C= 150 mx®
3 Yuacmox AF, R = 150m, 13 Yuacmox BD, R = 150m,
L =50 mI'e, C= 300 ux® L =50 mI'e, C= 300 mx®
4 Yuacmox AF, R = 200m, 14 Yuacmox BD, R = 200m,
L =45mI'a, C= 250mx D L =45ml'u, C= 250mx @
5 Yuacmox AF, R =100wm, 15 Yuacmox BD, R = 100w,
L =70mI'n, C= 200mx D L =70mI'w, C= 200mx @

10.2.2. KoMILIEKT TeCTOBBIX 3aJaHHIi

1. HOCTyHaTeﬂbHLIM Ha3bIBA€TCA ABUKCHUEC, IIPU KOTOPOM

1. Bce Touku Tena ABMXKYTCS MO OKPYXKHOCTSIM, HEHTPBI KOTOPBIX JIeXkKaT Ha OAHOH 1
TOH Ke MPSIMOH.

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

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

CBOCMY MCPBOHAYAIILHOMY ITOJIOKCHUIO.

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

TOYKAMM JACHCTBYyeT

1. Cua B3aMMHOTO IPUTSKEHUS, IPSMO MPONOPLMOHAIBHAS TPOU3BEACHUIO MacC

9THUX TOYCK H O6paTHO MMponopuruoHaJIbHAaA KBaApaTy PacCTOAHUA MCXKIAY HUMU.



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

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

4. Cuna B3auMHOIO NPUTSHKEHUS, IPSIMO IPONIOPLHOHAIbHAS POU3BEICHHUIO Mace

9THUX TOYCK H O6paTHO MMponopuruoHajibHasA paCCTOAHUIO MCIKAY HUMMU.

3. DiieMeHTApHOH MeXaHM4YecKOoi padoToi Ha3bIBaeTcs
1. Bekropnas Qusuueckas BeJUYMHA, PaBHAS BEKTOPHOMY MPOM3BEIECHUIO CUIIbI M
HepeMeleHus: did =|F.drF [=F dr sm
2. CransipHas (pusnyecKas BENMYMHA, PABHAs CKATAPHOMY IPOM3BE/ICHUIO BEKTOPOB
crbl ¥ nepemetnenns:; 44 = F -dF = F.dr-cosa
3. BekropHas Qusndeckas BENHYMHA, PABHAS BEKTOPHOMY ITPOU3BEIECHUIO
HEPEMELIEHUS Y CHIIBI: ad=|dr.F J= dr.&.sin &
4. CxansgpHas puznyeckasi BeIMUNHA, PaBHAS POU3BEICHUIO MOIYIISI CHIIBI U

snementapHoro nyru: 44= & -ds

4. I1pun a0COIIOTHO HEYNIPYTOM yAape
CoxpaHsercst UMITyJIbC U IIOJIHAsE MEXaHUYeCKask SHEPrusl.
CoxpaHseTcs: UMITYJIbC.

YacTe MeXaHHMYECKOM OHEPTHHU MEPEXOAUT BO BHYTPCHHIOTO.

Eal S

COXpaHHeTCH MMOJIHAA MEXAHUYCCKAA SOHCPTU.

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

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

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

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

4. Bpamarouii MOMEHT TeJla OTHOCUTENIbHO OCH Z PaBEH MPOU3BEACHUIO UMITYJIbCA

TCJIa Ha IJICYO UMITYJIbCA.

6. BbiOepure yTBepiKAeHHE, KOTOpPOe CHPaBeJJMBO OTHOCHTEIbHO CTATHYECKHX
MATHUTHBIX IOJIeM.
1. CunoBblie TMHUH MarHUTHOTO TIOJISt PA3OMKHYTHI.
2. MarauTHoOe ToJie IeHCTBYET Ha 3apsDKEHHYIO YacTHUIly ¢ CHUIION, 00paTHO

IIPONOPLIMOHAIBHOM CKOPOCTH YaCTHULIBI.



3. Hupkynsuus BeKTopa HapsHDKEHHOCTH MAarHUTHOTO TIOJIS BJIOJIb TIPOU3BOJIBHOTO
KOHTYpA OIIPEAEIIACTCS TOKAMHU, OXBAaTBIBAEMBIMU 9TUM KOHTYPOM.

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

7. IllpaBuao Jlenua riacur:

1. WnaykiuoHHBINA TOK B KOHTYPE UMEET BCET/la TAKOE HAIIPaBJIECHUE, UTO CO3aBaeMOe
MM MarHUTHOE T0JI€ IPENATCTBYET M3MEHEHUIO MarHUTHOTO MMOTOKA, BHI3BABIIEMY
STOT UHIYKIIMOHHBIN TOK.

2. TomoBKka BUHTa, BBUHYMBACMOT'O TI0 HAIIPABJICHUIO TOKA, BPANIACTCS B HAIIPABJICHUN
JINHUI MarHUTHOW MHIYKIUU.

3. Ecnm magoHb JeBOW PYKH PaCIOIOKUTH TaK, YTOOBI B HEE BXOIII BEKTOP
MarHMTHON MHAYKIIMH, a YETHIPE BBHITSHYTHIX MaJIbIla PACIIOIOKUTH 110
HaIPaBJICHUIO TOKA B IIPOBOIHUKE, TO OTOTHYTHINA OOJBIION TaJIel] TOKaXKeT
HAINpPAaBJIEHUE CUJIbI, ICCTBYIOIIEH HA TOK.

4. Ecnu namoHb JIEBOM PYKH PacOIOXHUTh TaK, YTOOBI B HEE BXOIUI BEKTOP
MarHMTHON MHAYKIIMH, a YETHIPE BBHITSAHYTHIX MajIblla HAIIPaBUTh BJIOJIb BEKTOPA
CKOPOCTH, TO OTOTHYTHIN OOJBIION Majel] MOKaXET HAPABJICHUE CUJITBI,

JIEWCTBYIOIIEH HA MOJIOKUTEIbHBINA 3apsil.

8. Kakoe n3 ypaBHennii MakcBesia oTpaskaer TOT ()aKT, YTO HCTOYHHKOM BHXPEBOI0
MArHUTHOI'O I0JI, IOMMMO TOKOB IPOBOAUMOCTH, ABJISAECTCH HU3MEHSAIOLIEECH CO BpeMeHeM

3JIeKTpU4YecKoe mojae?

N
DndS = Z qi
5 i=1

1.
B,dS =0
2. S
Lo
Edl= ——
. at
. . aD\ .
Hdl = j+—)dS

4 L s ot



9. Cuenywomasi cucreMa ypaBHeHHMil MakcBe/uia cnpaBelinBa Ui IEePeMEHHOIO

IJIEKTPOMATrHUTHOTO IOJIA ...

L

)

oD

. 0B . . aD .
Edi=—f —dSs f Hdizf —ds

5d§=f av =18
, P4 BdS =0

IIpu oTcyTCTBHM 3apsIKEHHBIX TEIL.
[Ipy HanuKMK 3apsKEHHBIX TN U TOKOB IPOBOJAUMOCTH.
[Ipu oTCYTCTBHM TOKOB IIPOBOJIUMOCTH.

HpI/I OTCYTCTBHHU 3apsKCHHOCTH TCJI U TOKOB IIPOBOAUMOCTH.

10. MarHuTHasi NIPOHMLAEMOCTb HeKOTOPOii cpeabl p < 1. K kakoMmy THIy MArHETHKOB

NMPUHALJIEKUT JaHHas cpena?

1.

2.
3.
4

JlmamMarHeTuK.
[TapamarueTuk.
®eppoMarHeTuk.

Bakyywm.

11. BosiHa Ha3bIBaeTCa IJIOCKOI, ec/Iu:

1.
2.

Yactuupl cpeabl KoJIeOIt0TCs B HAlIPaBJIEHUN PACIIPOCTPAHEHUSI BOJIHBIL;
Yactuupl cpebl KoJeOIoTCs B MIIOCKOCTAX, IEPIEHIUKYJIIPHBIX HapaBICHUIO
pacrpoCTpaHEHHs BOJIHBL.

Ee ¢ppoHTHI BO Bce MOMEHTBI BpEMEHHM MPEACTABISAIOT COOO0M MapaliiesibHbIe
IUIOCKOCTH.

BonHOBbIE TOBEPXHOCTH MPEACTABISAIOT COO0M COBOKYITHOCTh KOHIIEHTPHUUECKHUX

cdep.

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

HCTOYHHUKOB paBHa A = 2,5 A, rae A- njmHa BoJHbL. Kakoe u3 yrBepakaeHunii npaBujibHoe:

1.

2.
3.
4

B Touke — makcumym.
B Touke — MUHUMYM.
B To4Kke He BBINOJIIHAKOTCSA YCIIOBHS HU MAaKCUMYyMa, HU MUHUMYMa.

MHTEHCUBHOCTH OCBCIICHUS ITOBEPXHOCTU BO BCCX TOUYKAX OAWHAKOBA.



13. llpu nudpakunu @payHrodepa Ha OAHOM LIEJH CyKEHHe IIeJTH NMPUBOAUT K TOMY,
4To:
1. LleHTpanbHBbIi U Apyrue MaKCUMyMbl PACILIBIBAIOTCS, UX UHTEHCUBHOCTh
YMEHBIIAETCSL.
2. JludpakumoHHas KapTUHA CTAHOBUTCA sIpue, TU(PPAKIIMOHHBIE MTOJIOCHI YK€, a YHCIIO0
UX MEHBbIIE.
3. B nenTpe nomyvaercs pe3koe U300pakeHne UCTOYHUKA CBETA.

4. lleHTpanbHBII MAKCUMYM CTAaHOBHUTCS yXK€, a UUCIIO MOJIOC OOJIbIIE.

14. EcrecTBeHHBIM Ha3bIBA€TCSl CBET, B KOTOPOM:

1. CBeToBOIi BEKTOp HMEET BCEBO3MOKHBIE PABHOBEPOSTHBIE OPUEHTALIUH.

2. Hanpasienus koyie6aHni CBETOBOTO BEKTOPA KAKMM-TO 00pa3oM yrmopsA0UYCHBI.
3. IlpucyrcTByeT mpeuMyIiecTBEHHOE HalpaBlieHHe KOJIeOaHu CBETOBOTO BEKTOPA.
4

CBeToBOI1 BEKTOp K0JIEOJIETCS TOJIBKO B OJJHOM HaIlpaBJICHUU.

15. 3akon Kupxroda riacur:

1. OrtHolueHre CIEKTPATBHON MIOTHOCTH SHEPTeTHUECKON CBETUMOCTH K
CHEKTPAJILHOM MOTIOMIATENIbHOM CIIOCOOHOCTH HE 3aBUCUT OT IIPUPOJIbI TeJia; OHO
SIBJIETCS AJIs BCEX TeJl YHUBEPCAIbHON (PYHKIMEN YacTOThI U TEMIIEPATYyPHI.

2. OTHOIIeHHE CIIEKTPAIbHOM MIIOTHOCTH SHEPTreTHYECKONH CBETUMOCTH K
CHEKTPaTLHON MOTIOMATENbHOM CIIOCOOHOCTH PAaBHO CHEKTPATBLHON TIIOTHOCTH
SHEPTreTUYECKOW CBETUMOCTU YEPHOTO TeJa IPU TOM Ke TEMIEPATYPE U YACTOTE.

3. JlnuHa BOJHBI, COOTBETCTBYIOIIAs MAKCUMAILHOMY 3HAUEHHUIO CIIEKTPAIbHOMN
TJIOTHOCTU YHEPTETHUECKON CBETUMOCTH YEPHOTO Tesia, 00paTHO MPOMOPIIMOHATHHA
€ro TEpMOJIMHAMHYECKOU TeMIlepaType.

4. DHepreTuyecKas CBETHMOCTh YEPHOIO Telia MPONOpPIHOHaibHA YETBEPTOU

CTCIICHHU €I'0 TepMOHHHaMquCKOﬁ TEMIICPATYPhI.

7.3. OueHoYHbIe CpeacTBa JAJs NMPOMEXKYTOYHOH aTTeCTAIMU O HTOraM OCBOEHUS
JUCIHHMIIIMHBI

7.3.1. Bonnpochl K NIPOMEKYTOYHOM aTTecTaluu

Kype 1
Ne n/m Bonpocsl k 3auery
1 Pusnka. MeToab! GU3NUECKOro UCCIETOBAHMSL.
2 Mexanuka. Mexannueckoe IBIKeHHE. MaTepuanbHas Touka. AOCOJIOTHO TBEPIOE
TEJNO.
3 Crioco6b! onncanus ABWxKeHus. Paanyc-BekTop.




CpenHsist CKOpOCTh ABUKCHUS Tela.

MrHOBEHHas CKOPOCThb Tela.

YCKOpeHI/IC TCJ1a: CPpEAHEC, MTHOBCHHOC.

CocraBisionue yCKOpeH s : TaHICHIMAIbHAs U HOpMasibHas d_, d,, -

Cpennsis yriioBasi CKOPOCTh Tella.

MrHoBeHHas yriioBast CKOpOCTbh TCJIa.

10 YTI0BO€ YCKOPEHHE Tella: CpeiHee, MTHOBEHHOE.

11 CBsi3b JIMHEHHBIX U YIJIOBBIX KHMHEMATUYECKUX XapaKTEPUCTUK B BEKTOPHOM U
CKaJIIPHOM BHJIE.

12 Junamuka. JlnnamMmuueckue XxapakTepUCTUKU: Macca, CUjla, UMITYJIIbC.

13 3akoHb! HproTOHA.

14 Cuia tsbxectu. Cuiia peakiiuyd ONophl HIIH MOJBECA.

15 Cuna tpenus nokos. Cusa TPEeHHs CKOJIbKCHHUSL.

16 Cuna ynpyroctu. 3akoH ['yka.

17 Bec. Bec Ha HenmoABM>XHOM orope, Ha IBIXKYIEiics onope. HeBecoMOCTb.

18 Mexanuydeckasi cucteMa. BHYTpeHHHE W BHEUIHHE CHJIBL. 3aMKHYTash MEXaHWYecKas
cuctema. 3aKOH COXpPaHEHHs UMITYJIbCA.

19 Lleatp macc cucrembl. Pammyc-BeKTOp LEHTpa Macc, CKOPOCTh IBM)KCHHUS IICHTpPA
Macc. 3aKOH JIBI)KEHUS [IEHTpa Macc.

20 Mexanudeckas padoTa MOCTOSIHHOM CHJIBI.

21 Pabota nepeMeHHOI CUJIBI U €€ BhIpAKEHUE Yepe3 KPUBOJIMHENWHBIM HHTErpal.

22 MOIIHOCTb CpeAHssl, MTHOBCHHAS.

23 KoHcepBaruBHble cuiibl. HeKOHCEpBAaTHBHbBIE CUIIBI.

24 Kunernyeckas sHeprus tena. CBsi3b KHHETUYECKOW YHEPTUH ¢ pabOTOH.

25 [Torenumansuass  sHeprus. CBsi3p  MOTEHIMAIBHOM  JHEprum ¢  paboToit
KOHCEPBATHUBHBIX CHJI.

26 ITonHas MexaHuyeckasi JHeprusi. 3aKOH COXpaHEHHsI MOJTHON MEXaHUYECKOM SHEPTUH.

27 [TocrynaTtensHOe nBIKeHHE. BpamarensHoe nemxkenue. [Iockoe nBrkeHue.

28 KuneTtnueckas sHeprusi BpalaTeJIbHOrO ABHKEHHS Tela.

29 MoOMEHT WHEepIUH Tea.

30 MoMeHT HHepHHMM Teda OTHOCUTEIBHO OCH, HE MpOXOJsIledl depe3 LEHTp Macc.
Teopema [lTeitHepa.

31 MOMEHT CHJIbl OTHOCUTEIBHO TOYKH. MOMEHT CHJIbI OTHOCHTEIBHO OCH BpAIlIEHHUSI.

32 PaccmotpeTs kakasi cusia IpUBOJIUT TEJIO K BPAIICHUIO.

33 MOMEHT UMITYJIbca OTHOCHTENBHO TOYKH. MOMEHT HMITyJIbCa OTHOCHTEIHHO OCH
BpAICHHUS.

34 3aKOH COXpaHEHMs] MOMEHTa UMITYJIbCa

35 OCHOBHOE ypaBHEHUE TMHAMUKH BpallaTeIbHOT0 BUKEHH (2 GOopMBI).

36 [Tpunuun otnocutensHoctu [Manunes. [loctynarsr CTO.

37 ITpeoOpaszoBanus Jlopenua. Caenctsust u3 npeodpasobanuii JlopeHuna.

38 OCHOBHOM 3aKOH PpEIITUBUCTCKOM JWHAMHMKMA MaTEpPHAIIBHOM TOYKH. 3aKOH
B3aMMOCBSI3M MacChl M SHEPTHH.

39 [Ipeamer m3ydenuss MoseKyasipHOW (Gu3nku. OCHOBHBIC TOJOKEHHSI MOJEKYIISIPHOU
¢u3uku. OCHOBHbBIE TEPMOJINHAMHYECKUE NTAPAMETPHI.

40 YpaBHeHUe cOCTOsIHUA uaeanbHOro raza (MenneneeBa-Knaneiipona).

41 YpaBHEHHE nepexo/ia raza u3 OJHOTO COCTOSTHUS B JPYTOE.

42 OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOPHH.

43 M3omporieccrl ¥ 3aKOHBI, ONTMCBHIBAIOIHE UX.

44 3akoH MakcBesuia i1l pacrpeieIeHust MOJIEKYIT IO CKOPOCTSIM.

45 CKOpOCTH, XapaKTepHU3YIOIIHE COCTOSHHWE Ta3a: Haubojee BEpOATHAS, CPETHSS




apudmeTnyeckas, CpeHss KBaapaTuyHasl.

46 Bapomerpuueckas Gpopmyna.

47 Pacnipenenenne bonbimana.

48 BuyTtpenHsas sHeprus. BHyTpeHHssI dHEprus OJHOIO MOJIA, IPOU3BOJBHOM MacChl
ra3za. CnocoObl U3MEHEHUs! BHYTPEHHEHN dHEpruu.

49 UYucno creneneit cBOOOABI MOJIEKYJIbl. 3aKOH PAaBHOMEPHOTO PacCHpeAeICHHs SHEPTUI
1o creneHsiM cBo0oabl. CpeHsist SHEPrHsl OJJHOW MOJICKYIIbI.

50 Pabora raza. Pabota npu n30xopHOM, H300apHOM, H30TEPMHYECKOM TPOIIECCaX.

o1 ITepBoe Ha4aIO TEPMOJMHAMUKHY.

52 [TprMmeHeHre nepBoro Havyajga TePMOJIMHAMUKH K H30IIPOLIeccaMm.

53 Anmnabatuyeckuii  mpomecc. Ypasuenue Ilyaccona. WM3o00pasute rpaduyecku
aarabaTUYecKHil mpouecc B KoopAauHarax pV.

o4 TemnoemMkocTb. Y aenbHas TEMI0eMKOCTb. MoJisipHasl TENJI0EMKOCTb.

55 MornsipHasi TEMJIOEMKOCTh MPU MOCTOSHHOM 00BeMe, MOJISpHas TEIIOEMKOCTbh IpH
MIOCTOSIHHOM JIaBJIeHUHU. Y paBHEeHHE Maiiepa.

56 [TpuHIMI AeCTBUS TEIUIOBBIX ABUTATENIeH W XONOAWIbHBIX MamuH. Koaddumuent
MI0JIC3HOTO JACUCTBHSI TEIUIOBBIX MAIIHH.

o7 [{ukn Kapro. Koaddurment nosie3Horo aeiicTBHs McaIbHON TEIJIOBOW MAIlIMHEL.

58 Outponus. TepMmoanHamuyeckas BeposiTHOCcTh. Popmyna bonbiiMana.

59 OOGparumblii niporiecc, HeoOparumblii mpornecc. HepaBencrBo Kiaysumyca. Bropoe
HAYaJI0 TEPMOJUHAMUKHU.

60 TpeTbe HavaI0 TEPMOJTMHAMUKH.

Kypc 2
Ne ni/m Bonpocsl k 3auery

1 DNEKTPUUECKU 3apsij, €ro CBOMCTBA.

2 3aKOH COXpaHEHUs HIIEKTPUIECKOTO 3apsa.

3 3axoH KynoHna.

4 DrexTpocraTrdeckoe noje. HampsikeHHOCTh 3JIEKTPOCTaTHIECKOTO OIS

5 [TpuHIMT Cynepno3UIIUH FNEKTPOCTATUYECKUX TOJIEH.

6 Jlumonb. DneKTpocTaTHYecKoe 1MoJIe JUTIONIS.

7 Teopema ["aycca 1l 3JI€KTPOCTATUYECKOTO MOJISI B BaKyyMe.

8 Paccuutate ¢ momompro TeopeMbl [aycca 1mone paBHOMEPHO —3apsyKEHHOM
0ECKOHEUHO! MIIOCKOCTH

9 PaccuuTath ¢ momouipio TeopeMsl I'aycca rnosie paBHOMEpPHO 3apsKeHHOM cepbl.

10 Paccunrath ¢ momoipbio TeopeMbl ['aycca nosie 00beMHO 3apsHXKEHHOTO I1apa.

11 Paccuntarh c momompio Teopembl [aycca mone paBHOMEPHO 3apsKEHHOTO
0ECKOHEYHOT0 LUJINH/pA (HUTH).

12 Brruncienue pa3HoCTH MOTEHIMAIOB O HANPSDKEHHOCTH OIS

13 PaboTa 1o mepeMeneHuo IeKTPUIECKOT0 3aps/ia B JIEKTPOCTATUIECKOM TI0JIE.

14 [{upKkynsnust BEKTOpa HAIPSXKEHHOCTH AJIEKTPOCTATHYECKOTO MOJIS.

15 [ToreH1man 3JeKTPOCTaTHYECKOTO MOJIS.

16 HamnpshkeHHOCTh KakK IpaIneHT MOTEHITHAIA.

17 [TpOBOHHUKH B JIEKTPOCTATUYECKOM TOJIE.

18 DJIEeKTPOEMKOCTh YETUHEHHOTO NMPOBOJIHUKA. DIIEKTPOEMKOCTh IIIapa.

19 KonyieHcatopbl. J1€KTPOEMKOCTh KOHAEHCATOPA.

20 EMKOCTB mIT0CcKOT0, ChepruecKoro, IMUITMHIPHYECKOT0 KOHIEHCATOPOB.

21 CoenuHeHrne KOHAEHCATOPOB: MapajljiesibHOE, TocienoBaTenbHoe. OOmas eMKOCTh

Oarapen KOHJIEHCATOPOB.
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DHeprus 3apsHyKEeHHOro MPOBOJAHMKA, KOHJEHCATOPA.

23 OHeprus MEKTPOCTATUYECKOTO MOJISL.

24 Tuns! tusnexTpukoB. [lonsgpuszanys qU3IEKTPUKOB.

25 ITosstpu3oBaHHOCTB. HanpsKEHHOCTH OIS B AUAJIEKTPHUKE.

26 OnexTpudeckoe cmeuieHue. Teopema ['aycca s 37I€KTpPOCTaTUYECKOTO IO B
JIMDJICKTPUKE.

27 CerneroaekTpuku. OTIMYUTEIbHbIE OCOOEHHOCTH 3TOTO TUIIA TUAJIEKTPUKA.

28 ITocTosiHHBIN An1eKTpUYecKii TOK. Ero XapakTepuCTHKH U yCIOBHUS CYIIECTBOBAHHUS.

29 PasHocThk noteHnmanos, snexkrpoasrmxynias cuina JJC, HanpskeHue.

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

31 BriBoj 3akona OMma B quddepennmansHoii hopme.

32 Pabota snekrpuueckoro Toka. MOIIHOCTb 3JIEKTPUUYECKOIO TOKA.

33 3axon JIxoyns-Jlenna. BeiBon 3akona Jlxoynsi-Jlenna B nuddepenmansruoit popme.

34 MarHuTHOE TOJie M €ro XapaKTepUCTUKU. [IpuHIMN Cymepno3unuMyu MarHUTHBIX
MIOJIECH.

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

36 PacueT MarHMTHOIO 1MOJIsl MPSIMOTO IPOBOJIHUKA C TOKOM.

37 Pacyer MarHUTHOTO 1OJISl B IIGHTPE KPYrOBOT'O MPOBOJIHUKA C TOKOM.

38 3aKOH MOJIHOTO TOKa MJIM TeOpeMa O LHUPKYJISIIMY BEKTOpa MAarHUTHOW MHTYKIIHH.

39 Cuna Amnepa. BzanmoaelicTBie napauiebHbIX TOKOB.

40 Cuna Jlopenua. /IBi>keHHe 3apsHKEHHBIX YaCTULl B MArHUTHOM HOJIE.

41 IToTok BeKTOpa MarHUTHON MHJYKLIUH.

42 Teopema ["aycca 111 MAarHUTHBIX ITOJIEH.

43 MarHuTHbI€ 110JIs1 COJICHOMJIA U TOPOUIA.

44 Pabora 1o nepemenieHno NpoBOAHUKA U KOHTYpa C TOKOM B MArHUTHOM I10JIE.

45 SIBnenue snekrpoMaraHuTHOM uHAykIMK. Kinaccuueckue onbitel Papayes.

46 3akon Dapajnes I IBJICHUS dJIEKTpOoMarHuTHON nHaykiuu. [1pasumo Jlenna.

47 SIBnenne caMonHAyKIMu. THAYKTUBHOCTS.

48 SIBieHME B3aMMHON MHAYKIIHH.

49 Toku py pa3MBIKaHUH TETH.

50 Toku 1pyu 3aMBIKAHUM LIETIH.

51 Tpancdhopmaropsl. [Ipuniumn ero padboTsI.

52 OHeprus MarHUTHOT'O TOJISI.

53 Tunbl MarHeTUKOB.

o4 HamaranyeHHOCTS.

55 Hanps»keHHOCTh MAarHUTHOTO TOJIS.

56 MarauTHoe 1nosje B BEIECTBE.

57 DeppOMarHeTHKU U UX CBOWCTBA.

58 Buxpesoe ayiekTpudeckoe nosie.

59 Tok cMmeneHus.

60 Cucrema ypaBHeHH MakcBesuia sl 3JIeKTPOMAarHUTHOTO TOJIS.

Kypc 2
Ne n/m Bomnpocsl K 3k3aMeHy

1 Kone6anus. CBoO01HBIE, BRIHYX/IEHHBIE KoJeOaHus. ['apMoHndeckue, 3aTyXaromue.

2 [apmoHnueckne KoneOaHUS, WX XapaKTEPUCTHKH. YpPaBHEHHUE TapMOHHYECKHX
konebanuid. ['paduk S(t).

3 Kunematnka rapmonudeckux kosieOanuii. CKOPOCTh, YCKOPEHHE KOJICOTIOMIEeHCs

BCJIMYHHBI.




HI/IHaMI/IKa TapMOHHUYCCKHUX KOJICOaHMIA: BO3Bpamaromas Cujia, KHHCTHYCCKasd,
MNOTCHIMAJIbHAA U MMOJIHAA SHCPI'UH.

5 Mexannueckue rapMoHUYecKue Kosiebanus. MareMaTHuecKuil MasTHUK. YpaBHEHUE
KoJIeOaHUH, COOCTBEHHAsI YaCTOTA, MIEPHOJ.

6 Mexanudyeckue rapMoHHuYeckue kosieOanus. [IpyXMHHBIM MasSTHUK. YpaBHEHUE
Kosie0aHui, COOCTBEHHASI YacTOTA, IEPHO]I.

7 OJeKTpOMarHUTHblE  TrapMoHMuYeckue  KonebaHusa.  KomeOaTenbHBIE  KOHTYP:
ypaBHEHHE, COOCTBEHHAsI YaCTOTa, IIEPUOJI.

8 3aryxatomue kojaebanus. ['paduk. YpaBHEHHE 3aTyXalOMUX KOJICOaHMIA.

9 XapakTepUCTUKN 3aTyXalomux Konebanuit: ammutyaa A(t), BpeMs penakcanuu T,
Jorapu(pMHUECKUil 1eKpeMeHT 3aTyXaHus A, 100poTHocTh Q.

10 Brinyxnennsie konebanus. ['paduk. YpaBHeHHE BBIHYXKICHHBIX KOJIeOaHUIA.

11 XapaKTepUCTUKHU BBIHYKJIEHHBIX KOJICOaHUH.

12 Pe3onanc.

13 Bonna. Ilnmockas u cdepuueckas BosiHa. [IpojnonpHas M monepeyHas BOJHA.
Monoxpomartudeckass BojHa. Korepentheie BosiHbl. Cynepro3uiusi BoiH. DpoHT
BOJIHB. BOJTHOBasi IOBEPXHOCTB.

14 Wutepdepentms ceera. MaTepdepeHmonHas KapTHHA.

15 CniocoObl MOTy4eHHs KOTePEHTHBIX HCTOYHHUKOB.

16 BbIBOj yCl10BHMSI MAKCHMYMa 1 MUHUMYMa MHTEHCUBHOCTH ITPU UHTEPHEPEHIIHH.

17 Pacuer uHTEpdEpEHIIMOHHON KapTUHBI OT JIBYX KOT€PEHTHBIX MCTOUYHUKOB. lllnpuna
UHTEpEPEHIIMOHHOMN MOJIOCHI.

18 WuTepdepenius B TOHKHUX IUIEHKax. Pa3HOCTh x0/1a Jiyue.

19 Hudpakmus ceera. J(udpakimonHas KapTuHa.

20 [Tpunuun [Noiirenca. [punnun I'olirenca-®penerns.

21 Meton 300 @penens. [psMonnHetHOe pacIpoCTpaHEHUE CBETA.

22 Judpaxius OpeHens Ha KPYrJIoM OTBEPCTHH U JIUCKE.

23 Hudpakmus @payHrodepa Ha OAHOW MIETU. YCIOBHE MaKCHMyMa M MHHHMYyMa
UHTEHCUBHOCTH.

24 Hudpaxnus Opaynrodepa Ha AUPpPaKIHMOHHON pemieTke. [ludpakimoHHas peeTka.
[Tepuon nuppakMOHHON peleTKH. YCJIOBHE TIJIABHOTO MAaKCHMMyMa, TIJIaBHOTO
MUHHMYMA.

25 Judpakuus Ha npoctpaHcTBeHHOH penierke. Popmyns Bynbga-bparros.

26 EcTecTBeHHBII U NOJISIPU30BaHHBIN CBET.

27 [Tonsipuzanus ceera. CTeneHb NONSIPU3ALHH.

28 3akoH Mauoca.

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

30 JIBOMHOE JIydenpeIOMIICHHE.

31 [Tonsipu3anmoHHbIe TPU3MBI U TIOJSIPOUTBL.

32 TennoBoe n3nyyeHne. XapakTepUCTHKH TEIJIOBOTO U3Ty4EHUsI.

33 XapakTepUCTUKH TOIJIOMATENbHON CIMOCOOHOCTH Tena. AOCONIIOTHO YepHOe Telo,
CEPOE TEJIO.

34 3akon Kupxroda.

35 3akoH Credana-bonbpimana.

36 3akoH cMenieHus Buna.

37 [Tpo6iema TerioBoro usnyuenus. @opmyna Panes-/xunca.

38 I'unoresa Ilnanka, popmyna Ilnanka.

39 dortordpdexr. VYcraHoBka s uccienoBaHus  Qporodddekra. BompTammepHas
XapaKTePUCTHKA.

40 3axoHbl BHemHero Gotorddekra.

41 Buemnnit porosddexr. YpaBHenue DitHIITEIHHA.
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@DOTOH U €ro XapaKTePUCTUKU: SHEPTUs, Macca, UMITYJIbC.

43 O¢pdext Komnrona.

44 KopnyckynsgpHo — BOJIHOBOM Jyajn3M 3JIEKTPOMArHUTHOTO U3JTyYeHUs!
45 I'unoresa ne bpoins. ®opmyna ne-bpoitis.

46 Mopenu aroma Tomcona u Pesepdopra.

47 IToctynatel bopa.

48 Crnektp atoma Bojiopoja no bopy.

49 COOTHOIIICHHE HEOTIPEICICHHOCTEH.

50 BonHoBas pyHKIMS 1 €€ CTaTUCTUYECKHIA CMBICIT

51 VYpasuenue lllpenunrepa.

52 ATOM BOJIOpOJIa B KBAaHTOBOM MexaHuKe. KBanTosble uncna. CIeKTp aTomMa BOJOpOJIa.
53 CtpoeHne aTOMHBIX SITIED.

54 Snepusie cunbsl. Moaenu spa.

55 JledexT Macchl M SHEPTUs CBSI3M spa.

56 PannoakTuBHOE U3TydYeHHE U €r0 BUBL.

o7 3aKoH paJIMOaKTUBHOTO pacraja.

58 Anbda-pacnan. bera-pacnan.

59 AKTHBHOCTb PaJIMOAKTUBHOT'O BELIECTBA.

60 SnepHble peakuu




7.3.2. Kpurepuu ¥ HOpMbI OLIEHKH

Kypc ®opMma npoBeeHUs Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOYHOM aTTeCTAUM

1,2 3auer (IO HAKOMHUTEILHOMY SAUTEHO Cryment HaOpan 55-100 ©OamioB mo wuTOory

PEUTHHTY) W3YyYEHUs! TUCIUILIMHBI B CEMECTpPE
Cryment w©abpan 0-54 OamioB 1o wuTOTYy

HE 3aUTCHO

W3yUYCHHUsI TUCIUIUIHHBI B CEMECTPE
2 Dk3aMeH (110 HAaKOMUTEIbHOMY OTILIHO Crynent HaOpan 85-100 OamioB mo wutory

pEUTHHTY) W3yUYCHHUsI TUCIIUIUTHHBI B CEMECTPE
KODOLLO Crynent Habpan 70-84 OamioB 1o HTOry

p U3y4YEeHHSI TUCIUIUTHHBI B CEMECTpPE
Cryment HaOpan 55-69 OamioB 1o wuTOTry

YIIOBJIETBOPUTEIHHO

W3yUYCHHUsI TUCIIUIUTHHBI B CEMECTPE

Crynent Habpan 0-54 6amioB 1o HuTOry
HEYJIOBJIETBOPUTEIBHO
W3yUYCHHUsI TUCIIUIUIHHBI B CEMECTPE

8. YueOHO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI




8.1. O6s13aTesbHas JUTEpPaTypa

Tun (yueOHUK,

y4eOHoe Kosun4yecTBo B
e nocodue, HAYYHOI
I /;1 ABTOpBI, COCTABUTEH 3arsaaBue (3aroJioBok) yueOHo- T'ox m3panus ounodaunorexe /
METOAUYECKOe HaumeHoBaHue
nocooue, 9BC
NPAKTHKYM, Ap.)
Kypc ¢wusuku. B 3 Tomax. Tom 1. Mexanuka.
MonekynsipHas ¢puzuka : yaeOHuK s By3oB / U. B.
CapenbeB. — 9-¢ m3x., crep. — Cankr-IletepOypr :
1 Casennes 1. B. Jlan, 2022. — 356 c. . ISBN 978-5-8114-9568-9. — VY4yebHO€e mocodue 2022 OBC Jlans
Texkct:  oanexktponHslii /  Jlanb ANEKTPOHHO-
OnbIMoTeYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/200498
Kypc obmieii pusuxu. B 3 1. Tom 2. DnekTpudecTBo U
MarHeTu3Mm. Bomael. OnTtuka : ydebHOE mocoOue st
By30B / . B. CaBenbeB. — 16-e u3z., crep. — CaHkT-
2 | Casemses U. B. gffj?ggng_S ?Hblrezfgizg :nggfpgﬁﬂzﬁ ! /?BI\JII:HZ&S-: YueGHOe mocobue 2022 DBC «Jlaub»
JJEKTPOHHO-OMOMMoTeyHass ~ cuctema. —  URL:
https://e.lanbook.com/book/185339
Kypc o6mieii ¢pusuku : yaeObHoe mocodue : B 3 Tomax /
M. B. CasempeB. — 13-e wu3n., crep. — CaHkT-
[TerepOypr : Jlawp, [6. T.]. — Tom 3 : KsanroBas
3 | CasenbeB U. B. ONTHKA. ATOMHAA (usnia. Du3uKa TBEAOrO Tena, YdebHOe mocobue 2022 3BC «Jlaub»

@dusmnka aTOMHOIO sJpa M DJIEMEHTapHBIX YacTUI] —
2022. — 320 c. — ISBN 978-5-8114-4598-1. — Texkcr :
9JIeKTpOHHBIHN //  JlaHb 3JIEKTPOHHO-OUOINOTEeYHAS
cucrema. — URL.: https://e.lanbook.com/book/206909




Tun (y4eOHuK,

yueOHOe KoanuectBo B
e nocoowue, HAY4YHOM
. /;1 ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) yueOHO- I'ox u3panus oudamoTexe /
MeTON4eCcKoe HaumenoBanmue
nocoodue, 9bC
NMPaKTHUKYM, JIP.)
COopHUK BOIIPOCOB W 3ajad Mo oOmel Qusmuke :
yuebHoe nocodue st By3os / M. B. CaenseB. — 10-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 292 c.
4 | CaBennes U. B. - ISBI}I 978-5-8114-9199-5. — Texer: Y4eOHoe nmocodue 2022 OBC «Jlanb»
ANCKTPOHHBIN //  JlaHb : 2JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/187820
3anauun no obuiei ¢pusuke : yuebHoe nocoodue / U. E.
WUponos ; xynoxuuk H. A. Jlosunckas, B. A.
ITpoxynun. — 14-e uzn. — Mocksa : JlaGoparopus
5 Hponos N.E. ZHaHHH’ 2021_' — 434 N ISBN 978-5-93208-513- VYuebHOE mocodue 2021 9BbC «Jlaab)»
.— Texkct : snexTpoHHbIH // JlaHb 3JIEKTPOHHO-
OoubnuoTeyHast cucrema. — URL:
https://e.lanbook.com/book/172247
Mexanuka. MonekyinsapHas ¢usnka u
TepMOJMHAMUKa : yuyeOHo-meTroaudeckoe nocodue / C.
TMoremina C.H., H. IToremkuna, B. A. Capadanosa, H. B. HupkyHnosa [u Vyebo-
ap.]. — Tomestma : TT'Y, 2021. — 210 ¢. — ISBN 978-
6 | CapadanoBa B.A., 5-8250-1572-2 — T ) 51 METOMYECKOE 2021 3BC «Jlaub»
. €KCT : DIIEKTPOHHBIN aHb
YupkynoBa H.B. (u np.) nocobue

JJIEKTPOHHO-OMOMmMoTeyHass  cucrema. —  URL:

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




Tun (y4eOHuK,

yueOHOe KoanuectBo B
nocoowue, HAY4YHOM
Ne
wn ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) yueOHO- I'ox u3panus oudamoTexe /
MeTON4eCcKoe HaumenoBanmue
nocodue, IBC
NPAaKTHKYM, JAp.)
Kone6anusi. Ontuka. KBantoBast usuka : ydeOHOE
mocodue / B. A. Pemeros, . B. Menemxko, E. A.
Menemko. — Tompgartu : TI'Y, 2019. — 77 c.—
7 | PemeroB B.A. Texkct:  oanexktponHslii /  Jlanb JNEKTPOHHO- | Y4eOHoe nmocodue 2019 OBC «Jlanb»
OubIMoTeYHAS cucTema. — URL:
https://e.lanbook.com/book/140180
8.2. Jlono/tHUTeIbHAS JTUTEpaTypa
Tun (yueOHHUK,
yueOHOe KoanuectBo B
nocoodue, HAYYHOH
Neo
w/n ABTOpPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) yueOHO- Ion n3nanus oudbamorexe /
MeTOoHYeCKOoe HaumenoBaHue
nocooue, 9bC
NPaKTHKYM, Ap.)
O6mmit kypc hu3ukn : yaebHOE OcoOHe : B 5 ToMax
/' . B. CuByxuH. — 6-e usn., crepeor. — Mocksa :
1 | Cusyxun 1. B. 31/13512/[6{\ ZHT’ I250é(lil 375?; 912211_\1[?1(2211_{2@__1,62&ZTO YdebHOe mocobue 2020 3BC «Jlanb»
ANEeKTpOHHBIN //  JlaHb : 3IEKTpPOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/185713
2 | CuByxwuH /]. B. Obmuii kype du3wk : yiednoe nocodue : B 5 ToMax Y4eOHoe mocobue 2020 OBC «Jlanb»

/ 1. B. CuByxuH. — 6-¢ u3n., crepeor. — Mockaa :




Tun (y4eOHuK,

yueOHOe KoanuectBo B
e nocoowue, HAY4YHOM
. /;1 ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) yueOHO- I'ox u3panus oudamoTexe /
MeTON4eCcKoe HaumenoBanmue
nocoodue, 9bC
NMPaKTHUKYM, JIP.)
OUSMATIIUT, 2020 — Tom 3 : DieKTpU4eCTBO —
2020. — 565 c. — ISBN 978-5-9221-1643-5. —
Tekcr:  amextponHsiii /  Jlanb JJEKTPOHHO-
OoubaroTeyHast cucTema. — URL:
https://e.lanbook.com/book/185725
OO6muit kypc ¢pu3uky : yaueOHoe mocodue : B 5 Tomax
/' . B. CuByxun. — 3-e¢ usn., crepeor. — Mockaa :
OUSMATIIIT, 2020 — Tom 5 : ATomHas u saepHas
3 | Cusyxwun /I. B. ¢usuka — 2020. — 784 c. — ISBN 978-5-9221-0645- | YuebHoe nocodue 2020 OBC «Jlanb»

0. — Tekcr: saexkTpoHHbIN // JlaHb : 31E€KTpOHHO-
OoubaroTeyHast cucTema. — URL:
https://e.lanbook.com/book/185730




8.3. IlepeueHb mpogeccHOHATBHBIX 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 PexBu3MTHI 10r0OBOpPa
n/n (maTa, HOMep, CPOK
JaeicTBus)
1 | Windows: noroBop Ne 757 ot
WinPro 10 RUS Upgrd OLP NL Acdmc 04.07.2018, cpok aeiicTBus
— OeCcCpovHo;

KOHTpakT Ne 1653 ot
14.12.2018, cpok neicTBus

— OecCpoYHO
2 | Office Standard: moroBop  Ne 690 ot
Office Stdandard 2013 Russian OLP NL AcademicEdition | 19.05.2015, cpok naeiicTBus
— OeccpoyHO
3 | Mirapolis Human Capital Management JIMIIEH3UOHHBIH 10roBOp Ne

42/02/22-K ot 02.02.2022,
CPOK JIEUCTBUS - 10
31.08.2022

8.5. Onucanue MarepuabHO-TeXHUYECKOH 0a3bl, HEOOXOAMMON I OCYLIEeCTBJICHUSA
00pa3oBaTeILHOIO NMPoIecca Mo TUCHUILINHE

Ne |HammeHoBaHMe 000py10BaHHBIX YUeOHBIX
n/n | kKabMHeToB, J1a00PaTOPHii, MACTEPCKHUX U
Ap. 00bEeKTOB /15 IPOBe/IeHUs!
NMPaKTHYeCKUX U J1a00paTopHbIX 3aHdATHi,| IlepeyeHb 0CHOBHOrO 000pyaOBaHNS
MOMELIECHU VIS CAMOCTOSTEILHOMN
padoTsl o0yvaromuxcs (Homep

ayJAUTOPHH)

1. | Aymutopus BeOkoH(pepeHuuit. OKkpaH TEJICBU3UOHHBIN, LIUPMBI,
VYyeOHast ayauTopusi s HPOBEICHUS | MIPOXKEKTOP Ha HITaTHUBE. Cron
3aHATUM JEKIMOHHOIO THMA. YueOHas | mpenoJaBaTelbCKHid, CTYJIbS
ayIATOpUS Ul TPOBEIEHUS  3aHATHU | IPEroAaBaTENbCKUE. Tpancnapant-
CEeMHUHAPCKOTro TuMa. YueOHas ayAuTOpHs | MepeTskKKa, CHCTEMHBIH 0JI0K
JUIS KypCOBOTO IIPOEKTUPOBAHUS

(BBIIOJIHEHUSI KYPCOBBIX PaboT). YueOHas
aAyIUTOPHUS TSI TIPOBEICHUS TPYIIIIOBBIX U
WHIMBUYAIbHBIX KOHCYJIbTAlMi YueOHas
aAyIUTOpUsl JUISL  TIPOBEACHUS  3aHITHA
TEKYIIEro KOHTPOJS M MNPOMEKYTOUHOU



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