MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

51.0.07

(undexc oucyunnumsi)

PABOYAA ITPOI'PAMMA JUCHUITVINHBI

duzuka

(Haumenosanue OUCYUNIUHBL)

10 HAMPABJICHUIO MOATOTOBKH
15.03.05 KoHCTpYKTOPCKO-TEXHOIOTUYECKOE 00eCIIeueHe MATHHOCTPOUTEIBHBIX TPOU3BOICTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexHOoI0rHs MAIIMHOCTPOCHHS

dopma o0yveHusI: 3a09HAs
I'on Habopa: 2021
O6mras Tpynoemkocts: 13 3E

PacnpenesieHue 4acoB JUCIHIIMHBI 10 cCeMeCTPaM

Cemecrp 2,34

®opma koutpoas | 3,3,9 Hroro
Bun 3ansiTuit
Jlexun 16 16
JlaGopaTopHbie 16 16
ITpakTnueckue 16 16
[TpoMexxyTouHast aTTecTanus 0, 85 0,85
KonraktHas pabota 48,85 48,85
CamocrosTenpHas padoTta 403 403
Kontpoinb 16,15 16,15
Hroro 468 468




Pabouyto mporpammy coctaBui(u):
IIpodeccop, a.¢p.-m.H., noueHt Pemeros B.A.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Crapuuii npenogasarens Meneniko 1.B.

(Oondicnocmy, yueroe 36anue, cmenensb, Qamunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

>

X Peniensent

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunus U.0.)

PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoro 1ana
HampaBieHuss ~ noarotoBku  15.03.05  KoHCTpyKTOpPCKO-TEXHOJIOTHYECKOE  OOecreueHue
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB

Cpoxk aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2026 r.

COI'NTACOBAHO

3apenyrommii  kadenpoit  «OOOpydOBaHHE U TEXHOJIOTUHM  MAIIUHOCTPOUTEIHHOTO
MIPOU3BOICTBAY

« _» 20 H.1O. Jlorunos
(noonucy) (U.0. amunus)

YTBEPXIEHO

Ha 3acenanuu kadgenpsl OuT®

(mpotokou 3acenanust Ne 1 ot «31» aBrycra 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

lenp oCBOEHUA NHCUUILIMHBI —CO3/IAHUE OCHOB JOCTAaTOYHO IIMPOKON TEOPETUUYECKOU
MOJATOTOBKU B 00JIacTU (PU3UKHU, TO3BOJISIONIEH OyIyIIMM MH)KEHEpaM OPUEHTHUPOBATHCS B MOTOKE
HAyYHOW M TEXHUYECKOW HMH(pOpMaMU U OOECIEUUBAIONICH WM BO3MOXXHOCTH HCIOJIb30BaHUS

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

3agaun:

1. YcBoeHHE OCHOBHBIX (PU3WYECKUX SIBJICHHA M 3aKOHOB KJIIACCUYECKOW M KBAaHTOBOM
¢buznkY, METO10B GU3NYECKOTO MBIILICHUS.

2. BripaboTka npuéMOB BIAJACHHS OCHOBHBIMH METOJIAaMH PEIICHUS W HABBIKOB HX
IPUMEHEHHUS K PEUICHUI0 KOHKPETHBIX (U3WYECKUX 3aJad U3 pa3HbIXx obnacteil (pusukwy,
MOMOTAIOIINX, B JAJIBHEHIIEM, PELIATh NHKCHEPHBIE 3a1a4H.

3. O3HakomiieHHE C J1TaOOpaTOpHBIM 00OPYJOBAHMEM U BBIPAOOTKA HABHIKOB MPOBEACHUSA
OKCIIEPUMEHTAJIBHBIX WCCIICIOBAaHUHN PA3IMYHBIX (PU3NYCCKUX SBICHHA W OICHKU ITOTPEITHOCTH
A3MEPEHUM.

2. Mecto nucuumiunsl B ctpykrype OIIOIT BO

I[I/ICIII/IHJII/IHI)I U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHas JUCHHUIIIIMHA:
BbICHIAA MAaTCMATHKA, TCOPCTUUCCKAA MCXAaHUKaA.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIUMO Kak
MpeAIIecTByIoMee: «IEKTPOTEXHUKA U AIEKTPOHUKay, «MatepuanoBenenue u TKM».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTPOJINpyeMble
KOMIIEeTeHIIUH
(K0 1 HAUMEHOBaHME)
OIIK-5. Cnocoben
HCII0JIb30BAaTh OCHOBHBIE

NuaukaTopbl 10CTHXKEHUS
KOMIIeTeHIH I
(Kol ¥ HANMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHnust

OIIK-5.4. JlemoHCcTpHpYyET
MOHUMaHHe (PU3NYECKUX

3HaTh: (yHIAMEHTAIbHBIC 3aKOHBI
IPUPOJIBI U OCHOBHBIE (PU3NYECKUE

u3Aenui TpedyeMoro
KauecTBa, 3a/IaHHOTO
KOJIMYECTBA TPU
HAaWMEHBIIIHNX 3aTpaTax
0O0IIIeCTBEHHOTO TPY/1a

Mar"aetTuima, TCOprur MallluH
1 MCXaHHU3MOB

3aKOHOMCPHOCTH, SIBIICHHI 1 IMPHUMCHACT 3aKOHEI B 00J1aCTH MCXaHUKH,
HCP’ICTBYIOHIHG B Iponecce | 3aKOHbI MCXaHUKH, TCPMOANHAMHKHU, DJICKTPUICCTBA U
HU3TOTOBJICHUA TCPMOANHAMUKH, Mar"o€TusmMma, ME€TO/IbI
MalIMHOCTPOUTCIIBHBIX QJICKTpHUYCCTBA U TCOPCTUUCCKUX U

3KCHepI/IMCHTaJ'II)HI>IX
HUCCJIEIOBAHUN.

YMeTh: OCYIIECTBIATh OUCK,
XpaHeHue, 00paboTKy U aHAIHU3
WHGOPMAIIMY U3 Pa3ITHIHBIX
UCTOYHUKOB U 0a3 JaHHBIX,
MIPE/ICTaBIATh €€ B TpeOyeMoM
(dopmare ¢ UCIIOTB30BaHUEM
WH(POPMAIIMOHHBIX, KOMITBIOTEPHBIX
U CETEBBIX TEXHOJIOTHH.

Brnaners: OCHOBHBIMU METOaMU
pelIeHNs KOHKPETHBIX (PU3NIECKUX
3a/1a4 U3 pa3HbIX 001acTei PU3nKH,
HaBbIKAMH MPOBEJICHUS




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

NuaukaTopbl J0CTHKEHUS
KOMIIeTEeHIIU I
(K01 1 HAUMEHOBAHUE)

I[lnannpyemble pe3y/abTaThl
o0y4eHust

IKCIEPUMEHTAIBHBIX HCCIICIOBAaHUN
Pa3NUYHBIX (PU3UYECKUX SIBJICHUNA U
OLIEHKH TIOTPEITHOCTH H3MEPECHHIA;
HaBBIKaMU TPAKTHYECKOTO
NPUMEHECHHUS 3aKOHOB

(M3HMKY; HABBIKAMU BBITIOJTHEHUS U
00paboOTKH Pe3yJbTaTOB
(hU3HYECKOTO IKCTICPUMEHTA.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. HanmenoBanue TeM 3aHATHI
Monyas (pa3aen) | ydeOHOM . Cemectp | O0beMm, u. | bamabl | UHTepakTuB, 4.| (HAMMEHOBaHUE
(yueOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
Mexanuka Jlex 1 5 IIT
IIp Kunemarnka MaTepuagbHOU TOUKH. 1
CPC 10
Jlek 1 10 [T
Jla6 Jlunamuka Jactui 2
IIp ' 0,5
CPC 10
Jlek 1 10 [T
Jlab 3aKOHBI COXPAaHEHUs. DHeprus. 3aKOH 3
IIp COXpaHEHUs SHEPTUH. 0,5
CPC 10
Jlex 1 5 T
IIp MexaHuka TBepJ0To Tena 1
CPC 2 10
MonekysipHast Jlex . 0,5 5 T
OCHOBBI MOJIEKYJISIPHOM (PUBUKHU 1
usua. lp TEPMOAUHAMUKHU L
TepmoauHamMuka CPC pMOZL ) 10
Jlex 0,5 2 IIT
IIp OCHOBBI TEpPMOAMHAMHUKH. 1
CPC 14
Jlex 1 8 [T
JII'IaI? TemmoemkocTh. AnrabaTHBIN MTpolecc. i
CPC 14
Jlex 0,5 5 IIT
Ip TennoBble ABUTATEINH. 1
CPC 14




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. HaumeHoBaHue TeM 3aHATHI
Monyas (pa3aen) | ydeOHOM . Cemectp | O0beMm, u. | bamabl | UHTepakTuB, 4.| (HAMMEHOBaHUE
(yueOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
Jlex 0,5 2 IIT
IIp CrarucTryecKkue pacrpeneseHms 0,5
CPC 14
DeMeHTbI Jlek . 1 5 [T
. DneMeHTHI CelHaIbHOM Teopun
CIEIHAIbHON TeOpHn Ip OTHOCHTEILHOCTI 2 0,5
OTHOCUTEJIbHOCTH CPC ] 10
dusuka | KonTposnb 2 4 40 uT
Jlex 3 0,25 7 T
a6 aKoH KyJloHa. HanpspkeHHOCTh 1
AJIEKTPOCTaTU4YeCcKOro noss. CuioBsie
Ip 0,25
CPC | /HHHH. 10
Jlex [ToTox BekTOpa HanpskeHHOCTH DCII. 0,25 5 [T
IIp Teopema I'aycca i mosst B BaKyyMe. 0,25
DneKTpuYecKoe mosie CPC 10
Jlex ITorenunan. llupkynauusa BeKkTopa 0,25 3 T
IIp HaNPSHKCHHOCTH TIOJISL. HAMPSHKEHHOCTh 0,25
CPC  |kak rpaJiMeHrT. 3 10
Jlex 0,25 5 IIT
Tip ITpoBOTHUKY B 371€KTPOCTATHUECKOM 0.25
cpC_ " 10
[TocTrosiHHBIH Jlex [TocTOSTHHBIN NEKTPUYECKUI TOK, ET0 0,25 10 T
INEKTPUYECKUIN TOK Jlab xapaktepucTuku. 3akoH Oma. O/1C u 2
ITp paboTa UCTOUYHUKA TOKA. 3aKOH 0,25
CPC Jlxoymnsi-Jlenma. [TpaBuna Kupxroda 10
DNEeKTpOMarHeTu3M Jlex MarunutHoe nosue B Bakyyme. [Ipuanun 0,5 2 1T
IIp cyneprnio3unuu. 3akoH bro-Casapa- 0,5
CPC  |Jlamaca. 10
Jlex OcCHOBHBIE 3aKOHBI MATHUTHOTO I1OJIS. 0,25 10 IIT




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyas (pa3aen) | ydeOHOM HanMeHOBaH{Ie TEM AT Cemectp | O0beMm, u. | bamabl | UHTepakTuB, 4.| (HAMMEHOBaHUE
(yueOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
J1ab 1
Ip 0,5
CPC 10
Jlex . 0,25 7 IIT
SIBneHne ANEeKTPOMArHUTHOM
Ip WHIYKIUU 0.25
CPC ) 10
Jlex 0,25 2 IIT
Ip DIEKTPUYECKOE TI0JIC B BEIIECTBE. 0,25
CPC 10
Jlex 0,5 2 IIT
Ip MarauTtHoe I0JIe B BEILIECTBE. 0,5
CPC 10
Jlex 0,5 5 IIT
Ip OcHOBBI TeOpUU MakcBea. 0,5
CPC 10
Pusuka 2 KoHTtpouib 4 40 nT
Komnebauns u BOJIHEL Jlex I"apmonnueckue KoneOaHus U Ux 3 0,5 6 IIT
BonnoBas n IIp XapaKTePUCTHKH. 0,25
KBaHTOBasl OITHKA CPC 18
Jlex 0,25 6 IIT
JIab WuTtepdepennus creta. 1
IIp 0,25
CPC 18
ek Hudpakums cBeta 0.5 6 T
IIp ' 0,25
CPC 18
Jlex [Tonspuzanus cera 0,25 6
Ip ’ 0,5




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
N HanmenoBanue TeM 3aHATHI
Monyas (pa3aen) | ydeOHOM . Cemectp | O0beMm, u. | bamabl | UHTepakTuB, 4.| (HAMMEHOBaHUE
(yueOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)

CPC 18
Jlex 0,25 12 [T
TIp TemoBoe n3nmyueHue U KBAHTOBAS 0.25
CPC__|1pupona ceera 18

Atom. Anpo Jlex 0,25 5 IIT
Jla6 DneMeHTHl KBaHTOBOW MEXaHHUKHU 2
Ip ' 0,25
CPC 18
Jlex 0,25 10 IIT
JIa0 AtoMm Bojopoaa. MHOTO3JIEKTPOHHBIE 1
Ip aTOMBI. 0,25
CPC 4 17
Jlex 0,25 2 IIT

CrpoeHue aTOMHOTO sizipa.
Ip PagnoakTuBHOCTE 0,25
CPC ) 17
Jlex 0,25 6 IIT
TIp SAnepHble peakuuu. DeMeHTapHbIe 0.5
CpC |HacTibl 17
Pusuka 3 KoHnTpounb 9 40 uT
Hroro: 468 300




5. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

B mpouecce u3ydeHHs TUCHUIUIMHBI KCIIONB3YIOTCS JUCTAHIIMOHHBIE 0O0pa3oBaTEIbHBIC
TEXHOJIOTHH,  pealu3yeMble, B  OCHOBHOM, C IpHUMEHEHHEM HWHGOPMAIMOHHBIX U
TEJICKOMMYHUKAIIMOHHBIX TEXHOJOTUH (ceTh «HTepHET»).

@opMbl  TPOBEACHMS] 3aHATUNA: BUJCOJCKIUH, BeOMHApBL. (OPYMBI, Ha 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 MojayJlied aucuuiiuHbel. Oco0oe BHUMaHUE
HEOOXOJMMO YJIENUTh CaMOCTOSITEIbHOMY H3YyYE€HUIO TEOPUU M MPUOOPETEHUIO
HABBIKOB PEILCHUS 3a/lay, MCMOJb3ysl MNPEJIOKEHHBIM CIHCOK 0053aTenbHON U
JOTIOJIHUTENBHOM JINTEPATYPBI, a TAKKE Pecypchl ceTu «THTepHET».

B  kadecTBe TEKymero KOHTPOJISI  MPEAyCMOTPEHBI  IPOMEXKYTOUYHBIE
TECTUPOBAaHUS W BBINIOJHEHHE  KOHTPOJBHBIX  3aJaHuii,  IPOBEPSEMBIX
MpenoaaBaTesieM BPYUYHYIO.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

KBaHTOBAsl ONTHKA. AToM. Sapo

Kon
Ne KonTposmpyembie pa3iesibl KOHTPOJIMPYeMOi HaumeHoBaHue
n/n (TeMbI) TUCHUIJIMHBI KOMIleTeHI U (WJIH OLICHOYHOI'0 CPeACTBA
ee 4YacTH)
1 Mexannka. MonekynsipHas Gu3nka
OIIK-5 T 1-11, 3 1-6, UT

Y TEPMOJIMHAMHKA
2

DIIEKTPUYECTBO U MAarHETU3M OIIK-5 IIT 1-12,3 1-6, UT
3

Konebanus u BomHbl. BostHOBast 1 OITK-5 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: KHHEMATHUKA MATEPUAJIbBHOM TOYKHA

3agaua 1. 3axaH 3aKOH ABMKCHUS | (t) MAaTEPHAIBHON TOYKH B KOOPAHHATHOI miockoctd XY

B MHTEpBaJle BPEMEHU OT t [0 t, . HallTh ypaBHEHHE TPAEKTOPUU y = y(x) U IIOCTPOUTH I'PaAPUK.
| 2 y=y

Haiitn Moy BeKTOpa nepeMenieHusl TOYKU B 3aJaHHOM MHTepBase BpeMeHu. Haittu monynn
HaYaJbHOW V, ¥ KOHEYHOHN V, CKOPOCTEH TOUKH.

Ne - No .
. 3akon aBmwxkenus (1), t, t, sap. 3akon mBmwkenus (L), t, t,
F(t)=Ati +Bt*]  t, =0.1c F(t)=Ati +Btj  t, =0.1c
1 11
A=5Z B=21  t,=05c A=52 B=2%  t,=05c
C C C
F(t)=Ati +Bt’]  t =0.1c F(t)=Ati +Bff  t =0.1c
2 12
A=5Z B=22  t,=03c A=10Z B=2X t,=03c
C C C
F(t)= At%i +Bt’]  t,=0.1c r(t)= At +Bt’]  t,=0.1c
3 13
A=2Z B=3L t,-02c A=15% B=2L  t,-=03c
C C C
F(t)= Ati +Bt’]  t,=0.2c F(t)=Ati +Bt>j]  t =0.1c
4 14
A=22 B=22  t,=05c A=052 B=20% t,=02c
C C C




No = No =
. 3akon aBmwxkenus I (t), t, t, sap. 3akon mBmxkenus T (t), €, t,
r(t)= A% +Bt']  t,=03c F(t)=Ai +Btj  t =0.1c
5 15
A=12 B=1%  t,=05c A=5m B=22  1,=09c
C C C

3amgaua 2. YacTuna IBUKETCS PABHOYCKOPEHHO B KOOPAMHATHOM miockocTd XY ¢ HauaabHOM
CKOpPOCTBIO V, = Al + Bj u ycxopennem & = Ci + Dj . Haiit MOIyIH BEKTOPOB CKOPOCTH V
TAHTCHIMAIBHOr0 & Y HOPMAIBbHOrO 8, YCKOPEHHIA, a TaKiKe pafiyc KpUBH3HBI Tpaektopun R
B MOMEHT BpemeHnu { .

Ne A B ,C, D,t Ne A B,C,D,t
Bap. Bap.
A=52 B=2M t-1c A=22 B=1M t=4c
1 C C 11 C C
c=52 D=31 c=1% p=oX
C C C C
A=12 B=1¥ t=2¢ A=22 B=_2M t-1¢
2 C C 12 C C
c=1% D=2% c=-12% p=22
C C C C
A=22 B=3M t=5¢c A=—1M B=2 t-2¢
3 C C 13 C C
c=12 p=12 c=02 pD=-3%
C C C C
A=02 B=2M t-2¢ A=—1M B=2M t=3c
4 C C 14 C C
c=32 Dp=0Z c=1% p=-2%
C C C C
A=52 B=1® t=3¢c A=62 B=0¥ t=3c
5 C C 15 C C
C=052 D=02% c=02 p=-3X
C C C C




3agaua 3. YacTuia IBUKETCA [0 OKPYKHOCTH paauyca R . Yron mosopora paauyc-Bekropa
YaCTHIIBI MEHSETCS co BpeMeHeM 1o 3akony ¢(t). Haiitu uncno o6oporos N , koTopsie yactuma

COBEPLIUT B HHTEPBaAjIe Bpemenu ot 1, 1o 1, . Haliti MOgyIM BEKTOPOB TAHT€HIMAILHOTO a_,
HOPMaJbHOIO @, ¥ IOJIHOIO & YCKOPEHMH, a TAKKE YroJ ¢ MEKIY BEKTOPaMH TaHT€HIIUAIbHOTO

¥ IIOJIHOTO YCKOPEHMIB MOMEHT BpEMeEHH 1, .

B]:; R, o), t,. 1, BJ:; R, o(t), t,. ,
p(t)=At>+Bt> t =1c t,=3c pt)=At> t =0c t,=2c
. A=o.5pc‘§a, H A=o.03pc‘§0,
p(t)=At+Bt* t =1c t,=2c o(t)=At> +Bt t =0c t,=3cC
* | a-0s2%, B=0.12% R0, % A=0032% B=022% R-0.1x
C C C C
p(t)= A +Bt* t =0c t,=2c p(t)=At*> +Bt® t =0c t,=2c
S N 031”“a p“a _oaw | O | aAc ozpa‘) p“a
go(t)=At + Bt t=Oc t,=2c (p(t)zAt t1=1c t,=4c
Y As 0729 B=2P% R_02y H A=012%
C C C
p(t)= At +Bt*> t =1c t,=3c p(t)=A+Bt®> t =1c t,=2c
° A=o.1pc‘j‘), o A:O.9pa0,B:O.lpcag(),R:O.lM

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

3amaya 1. OquH MOJIb UICATTHHOTO Ta3a NePeXoIUT U3 Ha4aIbHOTO COCTOSHHSA | B KOHEUHOE
COCTOSIHHE 3 B pe3ysbTaTe BYX MpoiieccoB 1-2 u 2-3. 3HaueHus naBieHus U 00bema rasza B
cocrostausix 1 u 3 pasuer coorserctBerno B, V, u P, V,. Haiitu paGoty A, coBepiueHHyro rasom,
KOIM4ecTBO TernoTsl Q , oNydenHoe ra3oM U mpupanienue BHyTpenneit sneprun raza AU B
npoliecce nepexo/ia U3 Ha4ajabHOI'0 COCTOSHUSA | B KOHEYHOE COCTOSTHUE 3.

Ne Bap. raz,nponeccel, P,V,, P, V, Ne Bap. ras,nponeccst, P,V,,P,,V,
usoxopuwiiil—2, 2az3— N, aouabamuwiiil -2, 2az - N,
. :1051761,1/1:3]1, " Pl:10517a,1/1:3ﬂ,
uzobapmulii 2 —3, uzobapmulii 2 —3,
P,=2-10°a,V,=6 1 P,=2-10°Ma,V,=6 1




Ne Bap. ras,npoueccel, P, V,, P, V, Ne Bap. ras,npoueccsl, P,V,,P,,V,
usoxopuwiil—2, 2az3— N, aouabamuwiiil -2, 2az — N,
, P =10°la,V, =3 1, 1 P =10°Ila,V, =3 1,
uzomepmudeckul 2 — 3, uzomepmudeckul 2 — 3,
P,=2-10°a,V,=6 1 P,=2-10°Ma,V,=6 1
usoxopmwiiil—2, 2az3— N, uzoxopuwiti1— 2, 2az — He
5 P, =10°[1a,V, =3 1, . P =10°Ia,V,=3 1,
aouabamuwlii 2 —3, uzobapmulii 2 -3,
P,=2-10°I1a,V,=6x P,=2-10°1a,V,=6x
usobapnuiil—2, 2a3— N, uzoxopuuiti 1 -2, eaz — He
. P =10°I1a,V, =31, " P =10°1a,V,=3 1,
u30x0pHulil 2 — 3, uzomepmudeckuii 2 —3,
P,=2-10°I1a,V, =6 1 P,=2-10°Ia,V,=6 1
usobapnuiil—2, 2a3— N, uzoxopmwiii1— 2, eaz — He
: P =10°Ila,V, =3 1, s P =10°a,V, =3 1,

uzomepmuyeckuii 2 —3,

P,=2.10°Ia,V,=6 1

aouabamuwiii 2 -3,
P,=2-10°I1a,V,=6 1

3anaua 2. MneanbHblil a3 COBEPIIACT 3aMKHYTHIN IIUKJI, COCTOSIIIUEN U3 TpeX mpoueccoB 1-2, 2-3 u
3-1, uaymuit Mo 4acoBoil cTpenke. 3HaUeHUs JaBJIeHUS U 00beMa raza B COCTOSHUAX 1, 2 u 3
pasHsl cootBerctBenHo B, V,, P,,V, u P,,V,. Haiitu Tepmuueckuii x.m.a. nukia.

BJ:;. ra3, nponeccel, P,V,, P,,V,, R, V, BJ:;_ ras, npoueccsl, P, Vy, P, V,, Py, V,
usobapnuiii 12, B =10° I1a,V, = 3 1, usoxopnwiiil—2, B =10° Ia,V, =3 1,
1 | usoxopnwiii 2—3,V, =61, 11 aouabamnuiii 2 -3, P, = 3-10° I1a,
uzomepmuyeckuti 3—1,2az — N, usobapnwii 3—1,2az — N,
uzobapnuiil—2, B = 10° Ia, V,=3ux, uzoxopnviiil—2,F, = 10° Ia, V,=3ux,
2 usoxopnuitl 2—-3,V, =6 1, 12 aouabamuwiti 2—3,P, =3 -10° Ia,
aouabamuwiii 3—1,2a3— N, uzomepmuveckui 3—1,2a3— N,
uzobapnwiii1—2, B, =10° I1a,V, =3 1, usobapnwiiil—2, B, =10° I1a,V, =2 x,
3 | aouabamuovni 2—-3,V, =6 1, 13 | usoxopmwui 2—-3,V, =6 1,
uzomepmuueckuu 3—1,2a3— N, uzomepmuveckuu 3—1,2a3— N,
usoxopnwiiil—2, P, =10° I1a,V, =3 1, uzobapronil—2, B =10° Ia,V, =2 1,
4 usomepmuueckuii 2 -3, P, = 2-10° I1a, 14 uzoxopnuiti 2—3,V, =6 1,
uzobapnvii 3-1,2a3 - N, aouabammubwiii 3—1,2a3 - N,




BJ:; ra3, npoueccel, P,V,, P,,V,, R, V, BJ:I(_;. ra3, npoueccel, P,V,,P,,V,,P;,,V,
uzoxopnuitil—2, B, = 10° I1a, V,=3n, uzobapmoiil—2, P, = 10° I1a, V,=2n,
5 aduabammeiii 2 -3, P, =2-10° Ia, 15 aouabamuviii 2—3,V, =6 1,
uzobapnuii 3—-1,2a3 - N, uzomepmuyeckuii 3—1,eaz — N,

3anaua 3. UneanbHblil ra3 Maccoid M coBepiliaeT MOIUTPOIHBIN nporecc. MonsipHas

TennoeMKocTh rasa B 3tom nporiecce C =NR, rae R -- yuuBepcanbhas razoBas nocTosHHas.
AGCOMOTHAs TeMIIepaTypa ra3a B pe3ylbTaTe JaHHOTO Iponecca Bospactaer B K pas. Haiitu
npupaenue >arponuy rasa AS B pesynsTate qaHHOTO mpolecca.

Ne Bap. ra3, m, n, K Ne Bap. ra3, m, n, k
. eaz—N,, m=200¢, n eaz—CQO,, m=200¢,
k=2, n=7/2 k=2, n=7/2
eaz—N,, m=300¢, eaz—CO,, m=300¢,
2 12
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¢, 14 eaz—CO,, m=200e,
k=2, n=5/2 k=2, n=5/2
caz— He, m=200¢, eaz—H,, m=200¢,
5 15

k=2, n=7/2

k=2, n=7/2




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

CWJIOBBIE JINMHUMU.

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

BAKYVYME.
f’\ 3apaya 1. [[Ba ToueuHbIX 3apsna (iu (2HAXOIATCS B BAaKyyMe Ha
a_ . b paccTostHuu Iapyr ot apyra. Hailtu Mmoxysb HanpssKeHHOCTH
% X SIIEKTPUYECKOIO IOJIsA, CO31aBAEMOr0 STUMH 3apsiIaMH, B TOUKEA,
.x_’_' __________________ ‘_\‘ HaXOJIAIICHCS Ha PACCTOSIHUU @0T IEPBOTO 3apsijia U Ha pacCTOstHUU bot
4, r ¢, BTODPOTO 3apsia.
Ne r,ab Ne r,ab
Bap. g1, g2, I, 4, Bap. g1, g2, I, 4,
. 0, =2uKn, q, = -3nKan, 1 0, =—3uKn, q, =4uKn,
r=10cm,a=5cm, b=7Tcm r=14cm,a=9cm, b=8cm
5 0, =—2nKn, q, = —1uKn, 1 0, =—1nKn, q, = 2uKn,
r=10cm,a=8cm, b=Tcm r=9cm,a=4cm,b=7Tcm
3 0, =1uKn, g, =3uKn, 13 0, =—5uKn, q, = 4uKn,
r=7cm,a=3cm, b=5cm r=14cm,a=9cm, b=7Tcm
A 0, =5H1Kn, g, = -3HnKx, 1 0, =2uKn, q, =5uKn,
r=7cm,a=3cm,5=Tcm r=6cm,a=4cm, b=5cm
. 0, =—1uKn, q, = —2nKn, 15 0, =—1uKn, q, = —1nKn,
r=9cm,a=3cm,b=Tcm r=9cm,a=5cm,b=7Tcm

3agaua 2. Toueunslii 3apsa ( = —1 51K Maccoit m = 1 1, 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 MIIOTHOCTBIO 3apsifa 4. Halitu wactoTyn Bpamienus 3apsiaa

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

Ne 7 Ne rA

Bap. Bap.
1 r=45 cm,A =2 uKi/m 11 r=45cm,A =3 uKi/m
2 r=40 cm,A =2 gKi/m 12 r=40 cm,A = 3 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 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${H_[CI/I oT

KoopauHaThl X Touku. Ock X nepneHauKyisipHa cioro. 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.

Ne Ne
Bap. po, d Bap. po, d

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

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

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

4 po=1n8Kn/™M, d=40cm 14 po = 3uKn/M3, d=40 cm

5 po=1 aK/m3, d=50 cm 15 po = 3uKn/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(t)
uaayknuer B= 0.1 T, neprneHAMKyIsSApHOM K IJIOCKOCTH ® ® O
HanpapIsAomuUX. 110 HAIPABIMIOMIAM CKOJIB3UT MTPOBOISIIAS

MEpeMbIUKaA. I[J'II/IHa IIyTH S, HpOfI,Z[CHHOl"O nepeMbquoﬁ, MCHACTCA CO BPECMCHCM I10 3aJaHHOMY



zakoHy s(t) = at3. Paccrosuue mexny Hanpasassiomumu | = 10 cm. HaiiTu 3aBHCHMOCTB OT
BpeMenu cuibl Toka I(t), mporekaromiero yepe3 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=4ceullt=1c
2 a=2cul i, t=2c 12 a=4ceulclt=2c¢
3 a=2cmulc®,t=3c¢ 13 a=4cmlcdt=3c
4 a=2culc t=4c 14 a=4culct=4c
5 a=2culc,t=5c 15 a=4culcl,t=5c¢

3amaua 2. Ha conenonn aaunoi | = 10 cMu 10118410 IOIEPEIHOTO

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

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

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

MIPOBOJIOYHOM BUTKE U TIOCTPOUTH TpaduK ITOW 3aBHCHUMOCTH B HHTEPBAJIC

BpeMeHu oT 00 t.

Ne Ne

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

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




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

Bap. Bap.

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

3agaua 3. DnekTpuyeckas Lenb COCTOUT U3 KaTyIIKU HHAYKTUBHOCTBIO L = 0.5
Ml H,pe3uctopa conporusienueM R = 100 OM u ucrounnka toka, 3/]C kotoporo
MEHSIETCSI CO BPEMEHEMIIO 3a/1aHHOMY 3aKkony E (t) = Eo(l —e7t/ T). Haritn
3aBUCHMOCTh OT BpeMeHH CHIbl ToKa () B enu u mocTpouts rpaduk 3Toi

3aBUCHUMOCTH B MHTepBase BpemeHu ot 0 1o t.

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

Bap. Bap.

1 Eo=10B, =10 mxc, t = 20 MKc 11 Eo=30B, t= 10 mMxc, t = 20 MKc
2 Eo = 10B, = 10 mkc, t = 30 Mmkc 12 Eo =30B, 7= 10 mxkc, t = 30 Mmkc
3 Eo=10B, 7= 10 mxkc, t = 40 mMkc 13 Eo =30B, =10 mxc, t = 40 Mkc
4 Eo=10B, 7= 10 mxkc, t = 50 mMkc 14 Eo=30B, =10 mxc, t = 50 Mkc
5 Eo=10B, 7= 10 mxc, t = 60 MKc 15 Eo = 30B, t= 10 mMxc, 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.Hailtu 3aBucMMOCTh nieproia MaibIx Kojaebanuid T MasTHHKA OT
PACCTOSIHHS XHITOCTPOHUTH TpauK 3TOW 3aBUCUMOCTH T (X)B HHTEpBAJICU3MECHEHHS
xot 0 10 1/2.0npeaenuts mo rpadpuKyMUHAMAIEHOE 3HAUEHUE MTepHoaa TKoIeOaHmii

MasiTHUKA. Y CKOpeHue cBoOoIHOTO maeHus g = 9.81 M/C2.




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=030m M/m=1 15 d=045mM, M/m=15

3agaua 2. MaTepuajibHas TOUKa COBEPILAET OJHOBPEMEHHO TapMOHHUYECKUE KOJIeOaHHs B IBYX
B3alMHO NEPIEHIUKYJISPHBIX HAPABICHUSX: BI0JIb OCUX -- IO 3aKOHY

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

TPACKTOPUIO IBUKCHUA MaTepHaHLHOﬁ TOYKH.

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




3amaya 3. Cusa ToKa B JIEKTPUUYECKOM KOHTYPE MEHSAETCSI CO BpEMEHEM 4

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

aMIUTMTYY HAPSDKEHUS U CABUT (Pa3 MEXy TOKOM M HalpsDKEHUEM Ha | lc
3agaHHoOM y4acTke nenu (AF wau BD).

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

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

0
~ U

D
Ne R,L,C Ne R,L,C
Bap. Bap.
1 Yuacmox AF, R =10 Owm, 11 Yuacmox BD, R =10 Owm,
L =10 mI'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, IIPH KOTOPOM

1. Bce Touku Tena ABUKYTCS IO OKPYXHOCTSIM, HEHTPBI KOTOPBIX JIeXkKaT Ha OAHOM 1
TOH Ke MPSIMOH.

2. Bce Touku Tena nepemMenarTcs B MapaiiesbHbIX MIOCKOCTSIX.
Bce Touku Tena ABUXKYTCA 110 IPSAMOM.

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

CBOCMY IICPBOHAYAIIBHOMY 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 paCcCTOAHUA MCKIAY HUMU.



2. Cuna B3aMMHOTO OTTAJIKHUBAHMSA, IPSIMO MTPONOPIMOHATIbHAS TPOU3BEICHUIO Macc
3THX TOYEK U 0OPaTHO MPOMOPLUOHATbHAS KBAJPATy PACCTOSHUS MEXK1Y HUMHU.

3. Cuna B3aMMHOTO NPHUTSKEHUS, TIPSIMO MTPONOPIIMOHATIbHAS KBAJIPATy PACCTOSHUS
MEXy STUMHU TOYKaMH U 00paTHO MPOMOPLHOHATIbHAS IPOU3BEACHUIO UX MACC.

4. Cuna B3auMHOIO NPUTSHKEHUS, IPSIMO IPONIOPLHOHAIbHAS POU3BEICHHUIO Mace

9THUX TOYCK H O6paTHO MMponopuruoHajibHasA paCCTOAHUIO MCIKAY HUMMU.

3. DiieMeHTApHOH MeXaHM4YecKOoi padoToi Ha3bIBaeTcs
1. BekropHas Qusndeckas BeJUUUHA, PaBHAs BEKTOPHOMY IIPOU3BENCHUIO CUIIBI U
HepeMeleHus: did =|F,dr |[=F dr sm
2. CransipHas (pusnyecKas BENMYMHA, PABHAs CKAIAPHOMY IPOM3BE/ICHUIO BEKTOPOB
cribl ¥ nepemetnenys:; 44 =& - dF = F.dr-cosa
3. BekropHas (pu3nyecKas BEIHUNHA, PABHAS BEKTOPHOMY IIPOU3BENACHHUIO
HEPEMELIEHUS Y CHIIBI: ad=|dr.F J= dr#.sin &
4. CxansgpHas puznyeckasi BeIMUNHA, PaBHAS POU3BEICHUIO MOIYIISI CHIIBI U

AIIEMEHTAPHOTO MyTH: dA=F.ds

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

YacTe MeXaHHMYECKOM OHEPTHHU MEPEXOAUT BO BHYTPCHHIOTO.

M P

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 Tela OTHOCHUTEBHO OCH Z PAaBE€H MOMEHTY MHEPIIHH
OTHOCHTEJIBHO TOW 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

HpOHOpHHOHaHBHOﬁ CKOpPOCTH YaCTHUILIBI.



3. Hupkynsuus BeKTopa HapsHDKEHHOCTH MAarHUTHOTO TIOJIS BJIOJIb TIPOU3BOJIBHOTO
KOHTYpA OIIPEAEIIACTCS TOKAMH, OXBAaTBIBAEMBIMU YTUM 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 I0JIE NPENSATCTBYET U3MEHEHUIO MATHUTHOT'O ITIOTOKA, BHI3BABIIEMY
9TOT UHAYKLIIMOHHBIN 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,

JIEACTBYIOLIEH 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 q;
§ i=1

1.
B,dS =0
2. 7S
Les
Edl = ———
. ot
. . 9D\ .
Hdl = j+—|ds

4 L s ot



9. Cuenywomasi cucreMa ypaBHeHHMil MakcBe/uia cnpaBelinBa Ui IEePeMEHHOIO

IJTEKTPOMArHUTHOIO MOJA ...

L

;

e

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

ﬁ’d§=f av =3
, P ¢ BdS =0

IIpu oTcyTCTBHM 3apsIKEHHBIX TEIL.
[Ipy HanuKMK 3apsKEHHBIX TN U TOKOB IPOBOJAUMOCTH.
IIpu oTCYyTCTBHM TOKOB IPOBOJAUMOCTH.

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 OPUEHTALUH.

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. OueHo4Hble cpeacTBa AJs NMPOMEXKYTOYHOIH aTTeCTAMU MO HUTOraM OCBOEHUS
JUCIHHMIIIMHBI

7.3.1. Bonnpochl K NIPOMEKYTOYHOM aTTecTaluu

CemecTtp 2
Ne n/m Bonpocsl k 3auery
1 Pusnka. MeToab! GU3NUECKOro UCCIETOBAHMSL.
2 Mexanuka. Mexannueckoe IBIKeHHE. MaTepuanbHas Touka. AOCOJIOTHO TBEPIOE
TEJIO.
3 Crioco6b! onMcanus IBWKeHus. Paanyc-BekTop.




CpenHsist CKOpOCTh ABUKCHUS Tela.

MrHoBeHHas CKOPOCTb TeJIa.

YCKOpeHI/IC TCJ1a: CPpEAHEC, MTHOBCHHOC.

CocraBnsromme YCKOPEHU: TAHI'CHIAJIbHAsA U HOpMaJIbHaA ar , é:n .

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
KOHCEPBATUBHBIX CHJL.

26 ITosHas MexaHuyeckast JHeprusi. 3aKOH COXPaHEHHsI OJTHON 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 OcCHOBHOE ypaBHEHUE TMHAMUKH BpallaTeIbHOro IBUKEeHH (2 GopMbl).

36 [Tpunuun otHocutensHoctH [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-KUHETHYECKOH 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 ¢popmyia.

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 TennoeMKocCTsb. Y 1enbpHas TeII0eMKOCTb. MoJIsipHas TENI0EMKOCTb.

55 MornsipHasi TEMJIOEMKOCTh MPU MOCTOSHHOM 00BeMe, MOJISpHas TEIIOEMKOCTbh IpH
MIOCTOSIHHOM JIaBJIEHUHU. Y paBHEHUE 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.

Cemectp 3
Ne /i Bomnpocsl k 3a4ery

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 ¢ momoipio TeopeMsl I'aycca rnosie paBHOMEpPHO 3apsKeHHOH cepbl.

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

11 Paccuutath ¢ momompro Teopembl [aycca mose  paBHOMEPHO —3apspKEHHOTO
0OECKOHEYHOT0 LUJINH/IpA (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

6aTapeI/1 KOHACHCATOPOB.




22 DHeprus 3apsHKeHHOT0 MTPOBOJIHUKA, KOHICHCATOPA.

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 JIxxoyns-Jlenna. BeiBon 3akona Jlxoynsi-Jlenna B nuddepenmansruoit popme.

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

35 3akon buo-Caapa-Jlamiaca st pacueTa MarHUTHBIX TOJICH.

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 IBJICHUA dJIEKTpoMarHuTHoN nuaykiuu. [pasumno 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 PeppoOMarHeTHKU U UX CBOWCTBA.

58 Buxpeoe anekrpudeckoe nosie.

59 Tok cMmeneHus.

60 Cucrema ypaBHeHH MakcBesuia sl 3JIeKTPOMAarHUTHOTO OIS

Cemectp 4
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
BEJIMYMHBI.




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

5 Mexannueckue rapMoHUYecKue Kosiebanus. MareMaTHuecKuil MasTHUK. YpaBHEHUE
KoJIeOaHUH, COOCTBEHHASI YACTOTA, IEPHOJ.

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 OpeHelns 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 penietke. Popmyns Bynbga-bparros.

26 EcTecTBeHHBII U NOJISIPU30BaHHBIN CBET.

27 [Tonsipuzanus ceera. CTeneHb NONSIPU3ALHH.

28 3akoH Maunoca.

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

30 JIBOMHOE JIydenpeIOMIICHHE.

31 [Tonsipru3anmoHHbIe TPU3MBI U TIOJISIPOUIBL.

32 TennoBoe n3nyyeHne. XapakTepUCTUKH TEIJIOBOTO U3Ty4EHHUs.

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 Bremnuii porosddexr. YpaBHenue DitHIITEHHA.




42

@DOTOH U €ro XapaKTePUCTUKU: SHEPTUs, Macca, UMITYJIbC.

43 Dddext Komnrona.

44 KopryckynsipHO — BOJIHOBOH JTyaji3M 3JIEKTPOMArHUTHOTO W3ITYYCHUS
45 I'unoresa nge bpoins. @opmyna ne-bpoiiiis.

46 Mopenu aroma Tomcona u Pesepdopra.

47 IToctynats! 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 Jedext Macchl ¥ SHEprHs CBS3M spa.

56 PajroakTHBHOE M3JIyUYCHHE U €r0 BUIBL.

o7 3aKoH paJIMOaKTUBHOTO pacraja.

58 Anbda-pacnan. bera-pacnan.

59 AKTHBHOCTb PaJIMOAKTUBHOT'O BELIECTBA.

60 SnepHble peakuu




7.3.2. Kpurepuu ¥ HOpMbI OLIEHKH

Cemectp ®opma npoBeieHHsI Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOYHOM aTTeCTAUM

2,3 3auer (IO HAKOMHUTEILHOMY SAUTEHO Cryment HaOpan 60-100 ©OamioB 1Mo wuTOry

peUTHHTY) W3YyYEHUs! TUCIUILIMHBI B CEMECTpPE
Cryment ©Habpan 0-59 OamioB 1o UTOTYy

HE 3a4TEHO

W3YYeHHUs JUCIUILTUHBI B CEMECTpE
4 Dk3aMeH (110 HAaKOMUTEIbHOMY OTILIHO Crynent HaOpan 90-100 OamioB mo wutory

peNTHHTY) W3YYeHUs JUCIHILTUHBI B CEMECTPE
KODOLLO Crynent Habpan 76-89 OamioB mno wuTOry

p U3yUYCHHSI TUCIUIUTMHBI B CEMECTpPe
Crygent Habpan 60-75 OamnoB 1O HTOTY

YIIOBJIETBOPUTEIHHO

W3YyYeHUs JUCIUILTUHBI B CEMECTPE

Crynent Habpan 0-59 O6amioB 1o urTory
HEYJIOBJIETBOPUTEIBHO
U3YYeHUS JUCIHUILTUHBI B CEMECTPE

8. YueOHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecneYeHHue TUCHUILINHBI




8.1. O6s13aTesbHas JUTEpPaTypa

Tun (yueOHUK,

y4eOHoe Kosun4yecTBo B
nocodue, HAYYHOI
Ne
w/n ABTOpBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) yueOHo- I'ox u3nanus Ouodmoreke /
MeTO/InYecKoe HaumenoBaHue
nocooue, 9BC
NPAKTHKYM, Ap.)
Kypc obmieit puzuku [ DneKTpoHHBIH pecypc] : yueb.
nocobue. B 3 1. T. 1. Mexanuka. MonekynspHas
¢usuka / U. B. CaBenbes. - U3a. 12-e, crep. - CaHKT-
1 | Cagennes U. B. [TerepOypr : Jlans, 2016. - 432 c. : ui. - (Knaccuueckas | YaeOHOe mocoOue 2016 OBbC Jlanb
yueOHas nuteparypa no ¢usuke). - ISBN 978-5-8114-
0630-2.
Kypc o0mieit pusuku [DnekTpoHHBIH pecypc] : yueO.
nocodue. B 3 1. T. 2. DneKTpuuecTBO U MarHeTU3M.
2 | Camemses U. B. {SSEEET-%EZ;%;F J]iuiiBze (J)I fg%’_ -419/163 )(1: li-ﬂe, _CTep' Y4e6GHOe mocobue 2016 3BC «Jlaub»
(Knaccuueckas yueOHast nmurepaTypa o Gusnke). -
ISBN 978-5-8114-0631-9.
Kypc dusuku [DnekrponHsIil pecype] : yueoO.
nocobue. B 3 1. T. 3. KBanToBas ontuka. AToOMHas
¢u3uka. Puzuka TBepAoro Tena. Gusuka aTOMHOTO
3 | Camenbes U. B. snpa u aneMmeHTapubix yactuil / Y. B. CaBenbes. - Y4eOHoe mocodue 2016 OBC «Jlanb»

N3zn. 5-e, crep. - Cankr-IlerepOypr : Jlans, 2017. -
308 c. : mi. - (Knaccuueckas yueOHast tuTepaTypa mo
¢wusmke). - ISBN 978-5-8114-0687-6.




Tun (y4eOHuK,

yueOHOe KoanuectBo B
e nocoowue, HAY4YHOM
. /;1 ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) yueOHO- I'ox u3panus oudamoTexe /
MeTON4eCcKoe HaumenoBanmue
nocodue, IBC
NPAaKTHKYM, JAp.)
COOpHMK BONPOCOB MW 3aJady 10 oOmeld ¢usnke
[DnmexkTpoHHBI pecypc]: yueb. mocobme / U. B.
4 | Cagennes U. B. Cagenbes. - U3a. 7-e, ctep. - Cankr-llerepOypr : Jlanb, | YuebHoe nocodue 2016 OBC «Jlanb»
2016. - 288 c¢. : wmn. - (Kmaccuueckass yueOHas
nutepatypa no ¢usuke). - ISBN 978-5-8114-0638-8.09
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHHUK,
yueOHOe KoanuectBo B
e nocoodue, HAYYHOH
I /;1 ABTOpPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) yueOHO- Ion n3nanus oudbamorexe /
MeTOoHYeCKOoe HaumenoBaHue
nocooue, 9bC
NPAaKTHUKYM, Jp.)
Jlekumn 1o ¢uzuke [DIEKTPOHHBIN pecypc] : yueO.
1 | bpaxe P. A. ggig&d? /35(') A(;. BP a)ll;ej'. -_Ca(lgiTe-(Sl;[{iIT;g;@g; ' 13312?;? Y4eOHoe mocodue 2013 OBC «Jlanb»
CnenuanbHas auteparypa). - ISBN 978-5-8114-1436-9.
Kypc o0meit ¢usuku (B Bompocax U 3ajadax)
2 | Kygun JI. C. [Snexrpommiii pecype] : yued. nocodue /J1. €. Ky, Y4eOHoe mocodue 2013 OBC «Jlanb»

I'. T'. bypaykoBckas. - U3a. 2-e, ucnp. u gom. - CaHKT-
IlerepOypr : Jlanp, 2013. - 320 c. : un. - (YueOHUKH 115




Ne
n/n

ABTOpr, CoCTaBUTEC/IN

3arsiiaBue (3aroJji0BoK)

Tun (y4eOHuK,
yueOHoe
nocooue,
yueOHO-

MeTouYecKoe
nmocooue,

NMPaKTHUKYM, JIP.)

I'ox n3panua

KoandecTBO B
HAY4YHOM
oudamorexe /
HaumenoBanue
9BC

By30B. CrieruanbHast mureparypa ). - ISBN 978-5-8114-

1372-0.




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CIPABOYHBIX
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 Mmporeccos - http://physics.nad.ru/physics.htm -

8.4. IlepeueHb NpOrpaMMHOro odecrevdeHust

Ne HaumenoBanue 110 PexBu3MTHI 10T0BOpaA (1aTA, HOMEP, CPOK AHCTBUA)
n/n
1 Windows Horosop Ne 690 ot 19.05.2015r., cpok neicTBUs - OECCPOUHO
2 Office Standart JHorosop Ne 727 ot 20.07.2016r., cCpok aeicTBHs - OECCPOUHO

8.5. Onucanue MarepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOM [JI1 OCYLIECTBJICHUS
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

Ne
n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00PaTOPHii, MACTEPCKHUX H JP.
00bEeKTOB VIl NPOBeeHUs MPAKTHYECKUX H

J1a00paTOPHBIX 3AHATUI

ITepeyeHb OCHOBHOTO
o0opynoBanusi

Aynuropus BeOKOH(pEpEeHIINH.

VYyeOHast ayauTopust Uil TPOBEICHMS 3aHATUH
JEKIIMOHHOTO TWMa. Y4eOHas ayauTopus s
NPOBEICHUS 3aHATHIA CEMHHAPCKOro TUma. YueOHas
ayoUToOpusi  JUIA  KYpPCOBOTO  NPOEKTHPOBAHHS
(BBIIIOJIHEHUS KYPCOBBIX paboT). YueOHas ayauTopus
JUIL TIPOBEJICHHUS TPYNIOBBIX W WHIWBUIYAIbHBIX
KOHCYNIbTallMi YueOHast ayIuTopHsl JUIsl IPOBEICHUS
3aHATUM TEKYLIErOo KOHTPOJISI M MPOMEXYTOYHOU
arrecrarun (YJIK-807)

DKpaH TeJIeBU3UOHHBIN, ITUPMBI,
MPOKEKTOp Ha mratuse. CTou
MPEINOJABATENbCKHM, CTYJIbs
MIPEINOJABATENbCKHE.
TpancnapaHT-niepeTsikKa,
CHCTEMHBIH 010K

[Tomemenne i CaMOCTOSITEIBHOM  pabOTHI

crynenros (I'-401)

Cronbpl ~ y4yeHUYECKHE,  CTYJIbd
yuenndeckue, [IK ¢ Beixomom B
cetb HTEpHET



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

