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COI''TACOBAHO
3aBenyrommii kadeapoli «[IpoMbIlUIeHHAS 3JICKTPOHUKAY

« _» 20 T. A.A. llleB1oB
(noonucwe) (U.0. Damunus)

YTBEPXJIEHO

Ha 3acepanuu kapenpel OuT®

(mporokon 3acemanust Ne 1 ot « 31 » aBrycra 2021 r1.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

[lenp ocBOEHMS AMCUMIUIMHBI — CO3JAHHWE OCHOB JOCTATOYHO LIUPOKOW TEOPETHUECKOU
MOJATOTOBKU B 00JIacTU (PU3UKHU, TO3BOJISIONIEH OyIyIIUM MHXEHEpaM OpPUEHTUPOBATHCS B MOTOKE
HAYYHOW W TEXHUYECKOW HMH(DOpMAIMU U OOECIEUUBAIONICH MM BO3MOXKHOCTH HMCIOJIH30BAHUS

(U3UYECKUX MPUHIIMIIOB B T€X 00JIACTAX TEXHUKH, B KOTOPBIX OHU OyIyT CHEIUATU3UPOBATHCS .
3amaun:

1. YcBoenue OCHOBHBIX (PHM3MYECKUX SBICHUN M 3aKOHOB KJIACCHYECKOW W KBAHTOBOU
¢u3uKM, METOJIOB (PU3MUECKOTO MBILIICHHS.

2. BpipaboTka NpUEMOB BIAJCHUS OCHOBHBIMH METOJAaMHU pEIICHUS M HAaBBIKOB HX
NPUMEHEHHUS K PEUICHUI0 KOHKPETHBIX (U3WYECKUX 3aJad U3 pa3HbIXx obnacteil (pusukwy,
[IOMOTalOIINX, PEIaTh HHKEHEPHBIE 3a/1aUH.

3. O3HakomiieHHE C J1TaOOpaTOpHBIM 00OPYJOBAaHMEM U BbIPAOOTKA HABBIKOB IPOBEACHUS
IKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUHN PA3IMYHBIX (PU3NYCCKUX SBICHUA W OICHKU ITOTPEITHOCTH
A3MEPEHUM.

2. Mecrto aucunminnsel B ctpykrype OIIOIT BO

HI/ICHI/IHHI/IHLI H IIPAaKTUKHU, HA OCBOCHHUH KOTOPbIX 6a3preTc;1 JaHHasg JUCHUIIIIMHA: BbICIIAsA
MaT€MaTHuKa, TCOPCTUICCKAA MCXaHWKaA.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npenmecTByromee: «XuMus U (PU3UKa BBICOKOMOJICKYJISIPHBIX COCIMHEHUN», «AHATUTHYCCKAS
XUMUS U PU3UKO-XUMUYECKHE METO/IbI aHaNu3a», « DU3ndecKas U KOJUIOUAHAS XUMUS».

3. Ilinanupyembie pe3yJbTaThl 00yUeHUsI

dopmupyemble U
NuaukaTopsbl 10CTHXKEHUS
KOHTPOJINpyeMble ., IInanupyemsie pe3yjbTaThl
KOMIIeTCHI Uit
KOMIIeTeHIIUH o0y4eHus
(Kol ¥ HAUMEHOBAHUE)
(K01 M1 HAUMEHOBAHHE)
- Criocobex OIIK-2.1. Bnaneet | 3HaTh: OCHOBHBIE (PU3NYECKHE
CaMOCTOATCIIbHO MaTeMaTHYECKUM aIaparoM IIPUHIHUIIBI, 3aKOHBI, KaTECTOpHUU
MIPOBOJUTD npu pemennn dusndeckux | @ TAKKE HX COEpKanye H
9KCIIEPUMEHTAIIbHBIE sanau B3aMOCBSI3U; METO/BI
UCCIIEIOBaHUS U ' TEOPETUUECKUX U
HCII0JIb30BaTh OCHOBHBIE OIK-2.2. Crocoben | YXCIICPUMEHTAILHBIX
npueMbl 00paboOTKH U . | MCccIenoBaHMM, UCXOIS U3
NPOBOJUTH  JTaOOPaTOPHBII .
IIPEICTaBICHUS JENCTBYIOIUX NTPAaBOBBIX HOPM,
MOJTy4E€HHBIX JaHHBIX IKCHCPUMCHT Y | umerommxcs pecypcos u
( OIIK-2) oOpabaTeiBaTh  PE3yIbTaTHI OrpaHHYeHHUI
M3MEpeHHUH YMeTb: npuMeHsTh puzndeckue
METO/Ibl U 3aKOHBI JJISl PELICHUS
(bu3nYecKux 3a/1a4; MOAXOIbI U
METO/]1bl PU3NYECKOTO




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHI[HH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHIKEHU S
KOMIIeTeHI M
(K01 1 HANMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

HCCIIE0BAHMS B HAYYHOU U
po(eCcCUOHATBHOMN 1S TEIbHOCTH.

Bianers: OCHOBHBIMH METOJIaMHU
peleHNs] KOHKPETHBIX (PM3UUECKUX
3aJa4 U3 pa3HbIX o0nacTel Hu3nKH,
HaBBbIKaMU pabOThI C COBPEMEHHOI
Hay4HOH aIapaTypoy, HaBbIKaMu
IIPOBEJCHUS SKCIIEPUMEHTAJIBHBIX
HCCIIEA0BAaHUN PA3IUYHBIX
(u3MYECKUX MPOLIECCOB.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

Bun

DopMBbI TEKYLIET0

HaumenoBanue TeM 3aHATHIA KOHTPO.I3
Monyas (pa3nen) | yuyedHoii . Kypc | O0bem, 4. | banabl | UHTepakTHB, 4.| (HaumMeHOBaHHe
(yueOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
MexaHnka Jlex 1 5 IIT
Ip Kunemaruka maTepuaibHON TOUKH. 1
CPC 10
Jlek 1 10 IIT
JIab 2
WHAMHUKa YaCTHII.
IIp a 0,5
CPC 10
Jlex 1 10 IIT
J1a6 3aKOHBI COXpaHEHHs. DHEprus. 3aKoH 3
IIp COXpaHEHUs SHEPIHH. 0,5
CPC 10
Jlex 1 5 I1T
IIp MexaHuka TBEpIOTO Tena 1 1
CPC 10
Monexyiipras Jlex OCHOBBI MOJIEKYJISIPHOI (PU3UKH U 0.5 5 IIT
(usnka. IIp TEPMOJIMHAMHUKH. 1
Tepmonnnamuka CPC 10
Jlex 0,5 2 IIT
IIp OCHOBBI TEPMOJUHAMUKH. 1
CPC 14
Jlex 1 8 IIT
%6 TennoemkocTh. AnrabaTHBIN TIpoIecc. i
p
CPC 14
Jlek TenmoBbie JBUTATEIIN. 0,5 5 T
Ip 1




DopMBbI TEKYLIET0

B HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
Monyas (pasagen) | yyeGHoii . Kypc | O6bem, 4. | bamibl | UHTEPaKTHB, .| (HaHMeHOBAHHe
(yuedoHoOl padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
CPC 14
Jlex 0,5 2 IIT
Ip CraTucTuveckue pacrpeaecHus 0,5
CPC 14
BHeMteTH Jlek DNEeMEHTHI CeIUATBLHON TEOPUHI 1 5 1T
CHeIUATBHON TEOPUH Ip OTHOCHTETBHOCTH. 1 0,5
OTHOCUTEIBHOCTH CPC 10
dusuka 1 KonTtpoas 1 4 40 nT
Jlex 3akoH KyJsioHa. HampsbkeHHOCTD 0,25 ! T
J1a0 IEKTPOCTATHYECKOTO 1MOJIst. CHIIOBBIC 1
Ip JIMHUM. 0.25
CPC 10
Jlex [Totok BekTOpa HanpskeHHOcTH DCIIL 0,25 5 T
Ip Teopema ["aycca aiist oJist B BakyyMme. 0,25
DNeKTpUYecKoe mosie CPC 10
Jlex [Torenunan. Lupkynauus BeKTopa 0,25 3 T
IIp HAINPSHKEHHOCTH TIOJIS. HANPSHKEHHOCTh 0,25
CPC Kak rpajMeHT. 2 10
Jlex [TpoBOAHMKH B 3JIEKTPOCTATHIECKOM 0,25 5 IIT
Ip nose 0,25
CPC 10
ITocTosHHBIH Jlex [TocTOsIHHBIN 2TIEKTPUUYECKUN TOK, €r0 0,25 10 IIT
AIIEKTPUIECKUN TOK JIab xapaktepucTuku. 3akoH Oma. 3J1C u 2
Ip paboTa ucTouHHKa TOKa. 3akoH J[>KoyIs- 0,25
CPC Jlenna. ITpasuna Kupxroda 10
DNeKTpOMarHeTu3m Jlex MaruutHoe nose B Bakyyme. [Ipuniun 0,5 2 T
Ip cynepnosuiuu. 3akoH buo-Casapa- 0,5
CPC  |Jlanaca. 10




DopMBbI TEKYLIET0

Bt HaumeHnoBanue TeM 3aHATHH KOHTpOJIst
Monyas (pasagen) | yyeGHoii GHoi 06 Kypc | O6bem, 4. | bamibl | UHTEPaKTHB, .| (HaHMeHOBAHHe
padoThI (yuebuoii pagori) OLICHOYHOI0
cpeacTBa)
Jlex 0,25 10 1T
J1a0 OcHOBHBIE 3aKOHBI MArHUTHOTO TTOJISI. 1
IIp 05
CPC 10
Jlex 0,25 7 IIT
Ip SIBneHME ANEKTPOMArHUTHOM WHIYKIIHH. 0,25
CPC 10
Jlek 0,25 2 IIT
IIp DNEeKTPUYECKOE T0JIE B BEIIIECTBE. 0,25
CpPC 10
Jlex 0,5 2 IIT
IIp MarunuTtHoe 110JI€ B BEIIESCTBE. 0,5
CpPC 10
Jlex 0,5 5 IIT
IIp OcHoBbI TeOpuu MakcBea. 0,5
CPC 10
Puszuka 2 KoHTpoib 2 4 40 uT
Komnebauns u BOJIHEL Jlex ["apmoHnueckue KoneGaHus U Ux 0,5 6 IIT
BonHoBas n IIp XapaKTePUCTHKH. 0,25
KBAaHTOBas ONTHKA CPC 18
Jlex 0,25 6 IIT
a6 UnTepdepenmus caera. 1
Ip 0,25
CPC 18
Jlex Hudpaxus csera. 0,5 6 T
IIp 0,25
CPC 18
Jlex 0,25




DopMBbI TEKYLIET0

B HanmeHoBaHMe TeM 3aHATHH KOHTpO.1sd
Monyas (pasagen) | yyeGHoii . Kypc | O6bem, 4. | bamibl | UHTEPaKTHB, .| (HaHMeHOBAHHe
padoThI (yueonoii pagore1) OLICHOYHOI'0
cpeacTBa)
CI_II’% [onspusaius cBera. (Z)L’85 6
Jlek TennoBoe U3JIydeHUE U KBAaHTOBAsI 0,25 12 T
CIIIJ% IpUpO/Ia CBETA 0:’[%;5
Atom. Snpo Jlex 0,25 5 IIT
J1ab DJeMEeHThI KBAHTOBOM MEXaHHUKH. 2
IIp 0,25
CPC 18
Jlek 0,25 10 IIT
J1a6 ATtoM Bogopoaa. MHOTO3JIEKTPOHHBIE 1
IIp aTOMBI. 0,25
CPC 2 17
Jlek Crpoenue aToMHOrO sipa. 0,25 2 T
Crl[)pc PannoakTMBHOCT®. 0i275
ek SnepHble peakuuu. DIeMEeHTapHbIe 0,25 6 T
Crll)pC YaCTHUIIBI 0i275
®dusuka 3 KonTpoib 9 40 HUT
Hroro: 468 300




5. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

B mpomecce u3ydeHHs IUCHUIUIMHBI KCIONB3YOTCS JHUCTAHIIMOHHBIE 00pa3oBaTEIbHbBIC
TEXHOJOTMHM, pealu3yeMble, B  OCHOBHOM, C IpUMEHEHHEM HUHGOPMAIMOHHBIX U
TEJICKOMMYHUKAIIMOHHBIX TeXHOJIOruM (ceTh « IHTepHEeT»).

@opMbl TPOBENEHUS 3aHATHI: BUACOJNIEKUWH, BeOWHApBL. (QOPyMBI, Ha KOTOPBIX
IIPEyCMOTPEHO TAK K€ U IIOJyYEHUE CTYACHTAMU KOHCYJIbTAlMOHHOM ITOMOIIY.

6. MeToauuecKue YKa3aHUs 110 OCBOCHUIO TUCIHTUIIJINHBI

OCHOBHBIM  HamnpaBJIICHHEM Y4Ye€OHOW JEeATENbHOCTH CTYJEHTa SIBISAETCS
caMoCToATeNIbHAsg paboTa MO TeMaM MOJayJied aucuuIuHbel. Oco0oe BHUMaHUE
HEOOXOJUMO YJEIUTh CaMOCTOSTEIbHOMY M3yYEHHUIO TEOPHUU U MPUOOPETEHUIO
HABBIKOB DEIICHUS 3aJiay, MCIOJb3ysl NPEJIOKEHHBIH CIHCOK 0053aTeIbHON U
JOTIOJIHUTENBHOM JINTEPATYPBI, a TAKXKE pecypchl cetu «THTepHeT.

B  kadecTBe TEKymero KOHTpOJISI  HPEAYCMOTPEHBI  IPOMEXKYTOUYHBIE
TECTHUPOBAHUS U BBITIOJIHEHUE KOHTPOJIbHBIX 3aIaHUH, IPOBEPSAEMBIX MPETO1aBaTEIEM
BPYUHYIO.



7. OneHOYHbBIE CPeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Kon
Ne KonTposmpyembie pa3aeibl KOHTPOJIMPYeMOi HanmenoBanue
n/n (TeMbl) TUCHUILIHHBI KOMIleTeHIMH (HUJIH OIICHOYHOT0 CPeACTBA
ee YacTH)
1 Mexanuka. MonekyisipHas Gu3nka
OIIK-2 T 1-11,3 1-6, UT

Y TePMOJIMHAMUKA
2

DJIEKTPUYECTBO U MAarHETU3M OIIK-2 IIT 1-12,3 1-6, UT
3

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

KBaHTOBAasl oNTUKA. AToM. Sapo

7.2. TunoBble 3aJaHUS] U1 HHbIE MATepPUAJIbI, HEOOX0AMMBIE /ISl TeKYIero KOHTPOJIs

7.2.1. KoMILIeKT KOHTPOJIbHBIX 3a1aHUH, IPOBepPsieMbIX BPYYHYIO

TEMA: KHHEMATHUKA MATEPHAJIBHOM TOYKHA

3agaua 1. 3anan 3akon nBwkenus [ (t) mMarepuanbHO TOUKM B KOOpAMHATHON mockocTd XY

B MHTEpBalie BpeMeHH ot t, 110 t,. Haiftu ypaBaenue tpaextopuu Y = Y(X) u moctpouts rpadux.

Haiitn Monyne BekTOpa nepeMenieHts TOUKHU B 33JaHHOM MHTepBaje BpeMeHu. Haiitn Monynu
HaYaJbHOMW V, W KOHCYHOU V, CKOPOCTEH TOYKH.

Ne = Ne =
v, 3axon smkenns T (1), t, t, v, 3axon aemkenns T (t), t, t,
F(t)= At +Bt']  t =0.1c F(t)=At*f +Btj  t, =0.1c
1 11
A=52 B=22  t,=05c A=52 B=2X t,=05c
C C C (&
F(t)=Ati +Bt’]  t,=0.1c F(t)=Ati +Bff  t, =0.1c
2 12
A=5Z B=2Z% t,-03c A=10Z2 B=2% t,=03c
C C C 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=15% B=2Z  t,=03c
C C C C




No = Ne —
o, 3axon gsmkenns T (t), t, t, vap. 3akon aBmkenns T (t), t, t,
F(t)= Ati +Bt’]  t =0.2¢ F(t)=Ati +Bt°]  t, =0.1c
4 14
A=22 B=2Z  t,-05¢c A=05% B=20Z% t,=02c
C C C C
r(t)= At +Bt']  t,=0.3c F(t)=Ai +Bfj t =0.1c
5 15
A=12 B=12 t,=05c A=5u B=22  1,=09c
C C C

3amaya 2. YacTuna IBMKETCS pABHOYCKOPEHHO B KOOPAMHATHOM IJIOCKOCTH XY ¢ mavampHOM
ckopocthio V, = Al + Bj u yckopennem @ =Ci + Dj . Haiitu Moy u BeKTOPOB CKOPOCTH V,

TaHT'CHLIAJIbHOI'O aT 1 HOPMAJIbHOTI'O an YCKOpeHHﬁ, a TaK¥XKC painyC KpUBU3HBI TPACKTOPHUU R

B MOMEHT BpeMeHH | .

Ne A B,C,D,t Ne A B,C,D,t
Bap. Bap.
A=5X B=2 t-1¢c A=22 B=1M t=4c
1 C C 11 C C
c=52 D=3% c=1% p-o
C C C C
A=12 B=1Y t=2¢ A=22 B=—2M t=1c
2 C C 12 C C
c=1% D=2% c=-12% p=22
C C C C
A=2M B=3M t=5¢ A=—12 B=22 t=2¢c
3 C C 13 C C
M M M M
c=1% p=1% c=02 p==3%
C2 C2 C2 6‘2
A=02 B=2¥ t=2¢ A=—12 B=2M t=3c
4 C C 14 C C
c=32 D=0% c=1Z bp=--22%
C C C C
A=52 B=1¥ t-3¢c A=62 B=0Y t=3c
5 C C 15 C C
c=05% D=022 c=02 p=-3%
C C C C




3amaua 3. YacTuia IBMKETCS 10 OKPYXKHOCTH paaryca R . Yron mosopora paanyc-Bekropa
YaCTHIIBI MEHSICTCSI CO BpeMeHeM 1o 3akoHy ¢(t). Haiitu amcio o6oporos N , koTopsie yacTuna

COBEPIIUT B HHTEPBAJIe BpeMeHH OT {, 1o t,. Haiiti MOIyid BEKTOPOB TAHTCHIIMAIBHOTO A _,

HOpMAJIbHOT'O an U IIOJIHOI'O a YCKOPGHHﬁ, a TaK¥KC yIroJl ¢ MCXKAY BCKTOPaAaMH TAHI'CHIHUAJIBLHOI'O

¥ [IOJTHOTO YCKOPCHUIB MOMCHT BPEMEHH 1, .

No Ne
R R
wa. co(t). 4t sap. C o), 4t
p(t)=At*> +Bt® t =1c t,=3c p(t)=At® t =0c t,=2c
1 11
A= osp“a p“a A= 003”‘“)
p(t)=At+Bt> t =1c t,=2c p(t)=At>+Bt t =0c t,=3c
2 12
A=082% g-012% A= oosf”"a ~022% R=0.1x
C C C
p(t)= A’ +Bt* t =0c t,=2c p(t)=At*>+Bt° t =0c t,=2c
3 13
A=032% L22 R=0.1u A=0229
C C
p(t)=At>+Bt t =0c t,=2c p(t)=At*> t =1c t,=4c
4 14
A=072% g_27% R _02. A=012% R=0.1u
C C C
p(t)=At*+Bt> t =1c t,=3c p(t)=A+Bt® t=1c t,=2c
5 15
A= 01”“‘) p“() A=0.9pao, B = 01p“‘)R 0.1m

TEMA: OCHOBbI TEPMOJIMNHAMUWKA
TEMA: TEIJDIOEMKOCTbD. ATUABATUYECKUIA [TPOIIECC
TEMA: TEITVIOBBIE IBUT'ATEJIN

3anaua 1. OuH MOJIb UI€ATTHHOTO Ta3a MEePEXOUT U3 HAYAIBHOTO COCTOSHUSA | B KOHEUHOE
cocTosiHUE 3 B pe3yabTaTe ABYX mpoleccoB 1-2 u 2-3. 3HaueHus AaBleHus U o0bema rasa B
cocrosiHusix 1 u 3 pasubl coorserctBenHo P, V, u P,,V,. Haiitu paGory A, coBepiueHHy!o razom,

KOJIMYECTBO TeroThl Q , MoJTyYeHHOE ra30M K NpHpalleHue BHyTpeHnei sneprur raza AU B

mponecce nepexoaa u3 Ha4albHOTO COCTOSAHUA 1 B KOHEYHOE COCTOSIHHE 3.




Ne Bap. ras,npoueccel, P,V,, B, V, Ne Bap. ras,npoueccel, P,V,, B, V,

uzoxopuwiti1—2, 2a3 - N, aduabammuviii1 -2, 2az — N,

. P =10°a,V, =3 1, " P =10°1la,V, =3 1,
uzobapmwiii 2 — 3, uzobapmuwiii 2 — 3,
P,=2-10°Ia,V,=6 1 P,=2-10°I1a,V,=6 1
uzoxopuulti1—2, 2az — N, aouabammuwiii1 -2, 2a3 — N,

, P =10°I1a,V, =3 1, ” P =10°Ila,V, =3 1,
uzomepmuyeckuii 2 — 3, uzomepmuyeckuii 2 — 3,
P,=2-10°1a,V,=6 1 P,=2-10°1a,V,=6 1
usoxopnviii1-2, 2az — N, uzoxopuwiti1— 2, 2az — He

5 P =10°ITa,V, =3 1, . P =10° I1a,V, =3 1,
aouabamuwiil 2 —3, uzobapmwil 2 — 3,
P,=2-10°I1a,V,=6 1 P,=2-10°la,V,=6 1
uzobapmuiil -2, 2a3 - N, uzoxopuwiti1— 2, 2az — He

. P =10°[1a,V, =3 1, y P =10° I1a,V, =3 1,
u30xopHwlll 2 — 3, uzomepmuveckuu 2 — 3,
P,=2-10°a,V, =61 P,=2-10°la,V,=6 1
uzobapuviil—2, 2az — N, uzoxopuwiti1— 2, 2az — He
P =10°1a,V, =3 1, P =10°I1a,V, =3 1,

> uzomepmuyeckuii 2 — 3, 15 aouabamuwiu 2 — 3,
P,=2-10°7a,V,=6 1 P,=2-10°a,V,=61

3agaua 2. VneanbHbli ra3 coBepIIacT 3aMKHYTHIN ITUKJI, COCTOSIINI U3 TpeX mporeccoB 1-2, 2-3 u
3-1, uaymuii o 9acoBO# cTpelike. 3HAUCHUS JaBJICHUS U 00beMa ra3a B COCTOSHUAX 1, 2 u 3
paBHbI cootBeTcTBenHO B, V,, P,,V, u P,,V,. Haiitn TepMuueckuii K.1.1. OMKIA.

BJ:; ras, poueccss, B,V,, P,,V,, R, V, BJ:; raz, mponteccel, B,V,,P,,V,, B, V;
usobapmbiiil—2, P, =10° ITa,V, =3 1, usoxopnvii1-2, P, =10° ITa,V, =3 1,
1 | usoxopmwui 2—3,V, =61, 11 aouabamnwiii 2 -3, P, =3-10° I1a,
uzomepmuyeckuii 3—1,2a3 - N, usobapuwiii 3—1,2a3 — N,
usobapnwiii 1 -2, P, =10° I1a,V, =3 1, usoxopnwiii1— 2, P, =10° I1a,V, =3 1,
2 usoxopmwii 2—3,V, =61, 12 aouabamuwiil 2—3,P, =3- 10° ITa,
aouabamuwiii 3—-1,2a3 - N, uzomepmuvecku 3—1,2a3—N,




BJ:; ras, npoueccel, P,V,, P,,V,, B, V, BJ:; ras, mpoueccel, B,V,,P,,V,,R,,V,
usobapuviiil—2, B, = 10° Ia, V,=3ux, uzobapuviiil—2, B, = 10° Ia, V,=2n,
3 aouabamuwiii 2—3,V, =6 1, 13 | usoxopuwui 2—-3,V, =6 1,
usomepmuyeckuii 3—1,2a3 - N, usomepmuyeckui 3—1,eaz— N,
usoxopuwiii1—2, P, =10° Ila,V, =3 1, usobapnviti1—-2, P, = 10° Ia, V,=2un,
4 usomepmuyeckuii 2—3,P, =2 10° Ia, 14 usoxopmuwii 2—3,V, =6 1,
usobapnvii 3—-1,2a3 - N, aouabamuwii 3—1,2a3 - N,
usoxopuoui 1— 2, P, =10° I1a,V, = 3 1, uzobapuwitil—2,P, =10 I1a,V, = 2 1,
5 aouabamuoiii 2 -3, P, =2 10° Ia, 15 aouabamuwii 2—3,V, =6 1,
uzobapuuiti 3—-1,2a3 - N, uzomepmuveckuii 3—1,2a3— N,

3agaua 3. MneanbHblil ra3 Maccol M coBepllaeT NOJIUTPONHbBIN nporecc. MosspHast
TemIoeMKocTh raza B 91oM nporecce C =NR, rae R -- ynusepcanbhas razosas nocrosHuast.
AGCONIOTHAS TeMIepaTypa rasa B pe3yJibTaTe JaHHOTO npolecca BospactaeT B K pas. Haiitu
IpUpalleHne SHTPonuHK raza AS B pesysbrare IaHHOTO MPOIIECCA.

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

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

, eaz—N,, m=300c, 1o eaz—CO,, m=300¢,
k=2, n=7/2 k=2, n=7/2
eaz—N,, m=200e¢, eaz—CO,, m=200¢,

3 13
k=3, n=7/2 k=3, n=7/2

. eaz—N,, m=200e¢, ” eaz—CO,, m=200¢,
k=2, n=5/2 k=2, n=5/2
eaz—He, m=200¢, eaz—H,, m=200¢,

5 k=2, n=7/2 15 k=2, n=7/2




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

TEMA: I[IOTOK BEKTOPA HAIIPS2KEHHOCTU OCII. TEOPEMA I'AYCCA JUUIA T10JIA B
BAKVYVYME.

N 3agaya 1. JIBa ToueuHBIX 3apsaa (1M (2HAXOAATCS B BaKyyMe Ha
L paccTostHuu IIpyr ot apyra. HailTu Mmoynnb Hanps>KeHHOCTH
AIIEKTPUYECKOTO I10JIsI, CO3AaBAEMOI0 ATUMH 3apsiaMH, B TOUKEA,

P A @  Haxojsmielcs Ha pacCTOSHUHM AOT IIEPBOTO 3apsa M Ha pacCTosTHUH bot
% 4 % BTOpOroO 3apsja.
Ne r,ab Ne r,ab
Bap. Qi1, g2, I, 4, Bap. qi1, g2, I, &,
. 0, = 2nKn, q, = -3uKn, n Q, = —3uKn, q, = 4uKn,
r=10cm,a=5cm, b=Tcm r=14cm,a=9cm, b=8cm
) 0, =—2uKn, g, =—1uKn, 1o 0, =—1uKn, g, = 2uKn,

r=10cm,a =8cm, b=Tcm r=9cu,a=4cm,b="Tcm

q]_:lHK:}Z’qZ :3HK/Z’ qlz_SHK}l,qz :4HK/Z,

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

r=14cm,a=9cm, b="7cm

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

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

14

0, = 2uKn, q, =5uKn,

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

0, =—1uKn, q, = —2uKn,

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

0, =-1uKn, q, = -1uKn,

r=9cm,a=5cm, b="Tcm

3anaua 2. Toueunsrit 3apsin = —1 #HKI maccoit m = 1 1, MOBEIIEHHBIN B TIOJIE CUJIBI
TSDKECTH Ha HEBECOMO# HepacTshkuMoi HUTH JutnHO# | = 50 oM, Bpamaercs B
TOPU30HTAJILHOM MJIOCKOCTU 110 OKPYKHOCTH paauyca I’ ToukaAnonseca HUTH
HaXOJIUTCS Ha BEPTUKAIBHOM OECKOHEYHO JUIMHHOM CTEp)KHE, pABHOMEPHO
3apsKEHHOM C JIMHEHHOM MJIOTHOCTHIO 3apsiia A. HaliTu yacToTyn Bpamienus 3apsaa
BOKPYT CTep:KHs. YCKOpeHHe cBoOoIHOro nafenns g = 9.81 m/C%, anekrpuueckas
nocTosiHHAg & = 8.85-1072 d/m. !




Ne rA Ne rA

Bap. Bap.
1 r=45cm,A =2 5sKi/m 11 r=45cm,A =3 sKi/m
2 r=40 cm,A = 2 aKii/m 12 r=40 cm,A = 3 aKi/m
3 r=30cm,A =2 5Ki1/m 13 r=30cm,A =3 5Ki/m
4 r=20cm,A =2 5Ki1/m 14 r=20cm,A =3 5sKi/m

3apava 3. DnekTpuuecKuil 3aps pacupeeieH B IPOCTPaHCTBEHHOM
CJI0€ M@Ky BYMS MapajuieIbHBIMUA O€CKOHEYHBIMH TIOCKOCTSIMHU
CUMMETPUYHO OTHOCUTENIBHO LEHTPAIbHOU MI0CKOCTH X=0 ¢

2
o X o
00BEMHOI MIIOTHOCTHIO 3apsana p(x) = pg (1 — (5) ),BaBI/IC}IH_IeI/I oT

KoopAauHaThl X Touku. Ock X nepneHaAuKysipHa cioro. TonmuHa

cnost 2d. Haiitu ¢ momonpto Teopemsl ['aycca 3aBUCHMOCTh
npoekunu ExHa ock XBEeKTOpa HAPSKEHHOCTHU AJIEKTPUUYECKOTO
HOJIsl OT KOOpAUHATHI TOUKH X. [locTpouts rpadux 310ii 3aBucuMoc-
T Ex(X)B HHTEepBalie M3MEHEeHUs KoopaAUuHATHI X oT — 2d 110 2d.

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




TEMA: SBJIEHUE SJIEKTPOMATHUTHOM UHTYKIIAU.
TEMA: B3AUMHA A MHAYKIIMA.

3apaya 1. /[Be napauienbHble TPOBOISALIME HAMPABISIOIINE B ® ® I ®
COCIMHEHBI PEe3UCTOpoM ¢ corpoTuBieHueM R = 10 Om u -
HAXOSATCSI B OJHOPOJHOM IOCTOSHHOM MarHUTHOM IIOJIEC ® ® s(t) ®
unaykuued B= 0.1 T, neprneHIuKyJIsipHOM K IUIOCKOCTH

Hanpasisiomux. [lo HanmpaBIsSIONIMM CKOJB3UT MPOBOASILAS

nepempldka. JUIMHA IyTH S, MPOMACHHOIO NEPEMBIYKOM, MEHSETCA CO BPEMEHEM II0 3aJaHHOMY
3akony s(t) = at3. Paccrosuue mexay Hanpasistommu | = 10 cm. Haiitu 3aBHCHMOCTH OT
BpeMenu cuibl Toka I(t), mporekaromiero yepes pesucrop. [locrpouts rpaduk 3asucumoctu I(t) B
uHTepBaje BpeMenu ot 0 1o t.

No Ne
a, t a, t
Bap. Bap.
1 a=2culc’ t=1c 11 a=4denldt=1c
2 a=2culc,t=2c 12 a=4cullt=2c
3 a=2culc’,t=3c¢ 13 a=4culcdt=3c¢
4 a=2culc’ t=4c 14 a=4ceulclt=4c
5 a=2culc,t=5c 15 a=4culcd,t=5c

3amaua 2. Ha conenoun aimuno# | = 10 cMu miommaapio monepevaHoro

ceueHust S= 5 cm? HazeT MIPOBOJIOYHBINA BUTOK COMPOTHUBICHHEM R = 1 It) R NI
Om.O6moTka conenouia umeetr N = 500 BUTKOB, U O HEMY UJET TOK, CHJIA

KOTOPOT'O MEHSIETCSI CO BPEMEHEM I10 3aJITaHHOMY 3aKOHY

I(t) = 10(1 —et/ T). Haiitu 3aBHCUMOCTB OT BpeMeHU cuitbl Toka l1(t)B
MIPOBOJIOYHOM BHUTKE U TIOCTPOUTH TpayK 3TOH 3aBUCUMOCTH B HHTEpBAJIEC
Bpemenu oT 070 t.



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

Bap. Bap.

1 lo=1A,7=1c¢c,t=05¢ 11 lo=2A,7=1¢c,t=05¢
2 lo=1A,7=1c,t=1¢ 12 lo=2A,7=1c,t=1c¢
3 lo=1A,z=1c,t=2c¢ 13 lo=2A,7=1c¢c,t=2c¢
4 lo=1A,7=1¢c,t=3c¢ 14 lo=2A,7=1c¢c,t=3¢
5 lo=1A,7=1c,t=4c¢ 15 lo=2A,7=1c¢c,t=4c¢

3ajaua 3. DnekTpuyeckas Ienb COCTOUT U3 KaTyIIKK HHAYKTUBHOCTBIO L = 0.5
MIH,pe3ucTopa conporusierreMm R = 100 Om u ucrounuka toka, 9/]C kotoporo

MEHSIETCSI CO BPEMEHEMITO 33/1aHHOMY 3aKkony E (t) = Eo(l —et/ T). Haiitn
3aBUCHMOCTB OT BpeMeHH CHJbl Toka |(t) B mernu u moctpouth rpaduk 1ot

3aBUCHUMOCTH B MHTEpBaje BpemeHu ot 0 jo t.

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

Bap. Bap.
1 Eo=10B, 7= 10 mxc, t = 20 MKc 11 Eo=30B, 7= 10 mxc, t = 20 MKc
2 Eo=10B, 7= 10 mkc, t = 30 Mkc 12 Eo=30B, 7= 10 mkc, t = 30 Mkc
3 Eo=10B, 7= 10 mxkc, t = 40 MKc 13 Eo =30B, 7= 10 mxkc, t = 40 Mxkc
4 Eo=10B, 7= 10 mxc, t = 50 Mxc 14 Eo=30B, =10 mxc, t = 50 Mkc




Ne Eo, 7, t Ne Eo, 7, t
Bap. Bap.
5 Eo=10B, 7= 10 mxc, t = 60 MKc 15 Eo =30B, =10 mxc, t = 60 MKc

TEMA: KOJEBAHUSA U BOJIHbI. TAPMOHUYECKHME KOJIEBAHUA U HX
XAPAKTEPUCTUKH

3anava 1. ®uznvecKkuii MaSTHUK TPEICTABIACT COOONW TOHKHIA OJHOPOIHBIN
cTepykeHb JuHOM | = 1 Mu Maccoim, Ha KOTOPOM JKECTKO 3aKperuieHa
MarepHaibHas Touka Maccoit Mua paccrosauu d(d<l/2)ot HHKHEr0 KOHIIA CTEPKHSI.
Touka noaBeca MasiTHUKA HAXOAUTCS Ha paccTosiHuu X(X<I/2) oT BepxHero koHma
crepkHs. HaiiTu 3aBUCUMOCTB Mepro/ia Mallbix KojieOaHuii T MasTHUKA OT
PacCTOSIHUSL XUIIOCTPOUTD Tpa(yK 3TOM 3aBUCUMOCTH T (X)B HHTEPBAJICH3MEHEHUS
xot 0 o 1/2.0npenenuth mo rpagKyMHHAMAIBHOE 3HAUCHHE TIeproia T KojaeOaHuit
MasTHUKA. Y cKOpeHne cBo6oaHoro nanenus g = 9.81 m/c2,

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

Bap. Bap.
1 d=010m, M/m=1 11 d=025mM, M/m=15
2 d=015mM, M/m=1 12 d=030mM, M/m=1.5
3 d=020M, 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

3anaua 2. MatepuaiibHasi TOUKa COBEPIIAET OJHOBPEMEHHO TapMOHHUYECKUE KOJIeOaHus B IBYX
B3aMMHO NEPIIEHINKYISIPHBIX HAPaBICHUIX: BIOJIb OCUX -- IO 3aKOHY

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

TPACKTOPUIO IBUKCHHUA MaTepHaHBHOﬁ TOYKH.



BJ:f). 7, BJ:](;_)). 1y, k
1 n=2ctn,=3cLk=2 11 n,=1ctn,=3cLk=2
2 n=1ctn,=2cLk=3 12 n=1c4n,=3cLk=3
3 n,=3cLn,=2cLk= 13 n,=3ctn,=2cLk=2
4 n=2ctn,=1cLk=2 14 n=2cin,=1cLk=4
5 n=2ctn,=1cLk=6 15 n=2ctn,=3cLk=6

3agaya 3. Cuia ToKa B 3JIEKTPUUECKOM KOHTYPE MEHSETCS] CO BpEMEHEM
no 3akony: I(t) = I, cos(2mvt), Im=0.1 4, v =50 I'y. Haiitu
aMIUTUTYy HAaNpsDKCHUS U CIOBUT (a3 MEXIy TOKOM M HalpsHDKEHHEM Ha

3a7anHOM yuacTke e (AF wim BD).

[Moctpouth rpaduk 3aBucumocTH HanpspkeHus U(t)Ha sToM ywacTke oT
BpeMeHH t B nHTepBasie u3MeHeHus t ot 0 1o 40 mc.

L =45mI'a, C= 250mkx @

D
Ne R,L,C Ne RL,C
Bap. Bap.
1 Yuacmox AF, R =10 Owm, 11 Yuacmox BD, R = 10 Owm,
L =10 mI'ns, C = 200 ux® L =10 mI'a, C = 200 ux®
5 Yyacmox AF, R = 150m, 12 Yyacmox BD, R = 150m,
L =15mI'a, C= 150 mx® L =15mI's, C= 150 ux @
3 Yuacmox AF, R = 150m, 13 Yuacmox BD, R = 150m,
L =50 mI'g, C= 300 mx @ L =50 mI'e, C= 300 mx @
4 Yuacmox AF, R = 200wm, 14 Yuacmox BD, R = 200m,

L =45ml'n, C= 250mx D




Ne R,L,C Ne R,L,C
Bap. Bap.
5 Yuacmorx AF, R = 100wm, 15 Yuacmox BD, R = 100m,
L =70mI'", C= 200mx D L =70mI'n, C= 200mx D

10.2.2. KoMIJIEeKT TeCTOBBIX 3aJaHUl

1. [locTynareibHBIM HA3bIBAETCSA JIBUKEHHE, IPH KOTOPOM

1.

Bce Touku Tena ABUXKYTCA 110 OKPYKHOCTSM, LIEHTPBI KOTOPBIX JIEXKAT HA OJTHOM U
TOU K€ MPAMOI.

Bce Touku Tena nepeMemarTcs B apaJluIeIbHbIX IITIOCKOCTSX.

Bce Touku Tena ABMXKYTCS 110 IPSAMOM.

JIro6ast mpsiMasi, )KECTKO CBSI3aHHAs C JABMXKYIIMMCS TEJIOM, OCTAeTCsl MapajieabHON

CBOCMY IICPBOHAYATIBHOMY ITOJIOKCHUIO.

2. 3akoH BCEMHUPHOI0 TATOTCHUSA IJIACUT: MEKIY JI00BIMH ABYMSA MaTepHaJIbHbIMHU

TOYKAMH JIeliCTByeT

1.

Cuna B3aMMHOT0 NPUTSHKEHUS, TPSIMO IPONOPLUOHAIbHAS IPOU3BEICHUIO Macc
3TUX TOYEK U 00OpaTHO MPONOPIMOHATIbHAS KBAJAPATy PACCTOSHUSA MEXy HUMH.
Cuna B3aMMHOT0 OTTaJIKMBaHMSI, IPSIMO MPOIIOPLIMOHANIbHAS IPOU3BEIEHUIO MacC
3TUX TOYEK U 00paTHO MPONOPIUOHATIbHAS KBAJPATy PACCTOSHUS MEXIY HUMH.
Cuna B3auMHOTO MPUTSHKEHUS, TPSIMO IPONOPLUOHATIbHAS KBaIPATy PACCTOSHUS
MEX/1y 3TUMU TOUYKaMH U 00paTHO MPONOPIHOHATIbHAs MPOU3BEICHHIO UX Macc.
Cuna B3aMMHOTO NPUTSHKEHUS, TPSIMO TPONOPIUOHAIbHAS POU3BEICHUIO Macc

9TUX TOYCK H O6paTHO mponopuruoHajibHasA paCCTOAHUIO MEKAY HUMMH.

3. DjieMeHTApHOM MeXaHMYecKoii padoToii Ha3bIBaeTcs

1.

BCKTOpHaH (I)I/ISI/I‘-ICCTB.SI BCJIMYMHA, paBHAs BEKTOPHOMY MMPOU3BCACHUIO CUJIBI U

nepeMenIcHus: dd=\F dr|=F dr-sn @

CxanspHas hpusHyecKkas BeJIUUMHA, PaBHAsA CKATAPHOMY MPOU3BEIEHUIO BEKTOPOB
CHJIBI M TIEPEMEIIICHHSL: dd=F.dr=F.dr-cosa

BexropHas Qu3nuecKas BEIHMUNHA, PaBHAS BEKTOPHOMY MPOU3BEICHUIO
HEePEMELIECHUS U CHIIBL: dd=|ar. ¥ J= dr- F.sm &

CrassipHast (pu3nUecKas BeIMInHa, PaBHas IPOU3BEICHHUIO MOYJISI CHIIBI U

AJIEMEHTApPHOIO IyTHU: dA=F-ds




4. IIpu aGcoTI0THO HEYNIPYIOM yAape

oD

CoxpaHsieTcst UMITYJIbC U [TOJIHAS MEXaHUYECKasl SJHEPIHsL.
CoxpaHsieTcst UMITYJIbC.
YacTe MEXaHUYECKOW DHEPIUH IIEPEXOAUT BO BHYTPEHHIOK.

COXpaHHeTCH IMOJIHAA MCXaHUYICCKaAs SHCPIrus.

5. Kak ¢opmyJimpyercsi 0CHOBHOM 3aKOH JUHAMUKH BPallaTeJbHOI0 ABUKeHUs ?

1.

Bpamaromuii MOMEHT Tela OTHOCUTENBHO OCU Z PaBEH MPOU3BEICHUI0 MOMEHTA
MHEPLHUH OTHOCUTENIHO TOH K€ OCH Ha YTJIOBOE YCKOPEHHUE.

Bpamaromuii MOMEHT Tejla OTHOCUTENIBHO OCH Z PaBEH NIPOU3BEACHUIO KacaTeIbHOU
CHWJIbI Ha €€ IIeYO.

Bpamaromuii MOMEHT Teja OTHOCUTENBHO OCU Z PABEH MOMEHTY UHEPLIMU
OTHOCHTEJIBHO TOU K€ OCH.

Bpamaromuii MOMEHT Tela OTHOCUTENBHO OCU Z PaBEH MPOU3BEACHUIO UMITYJIbCa

TCJIa Ha IJICHYO UMITYJIbCA.

6. BbiOepute yTBepiKIeHHe, KOTOpPOe CHPaBeIJMBO OTHOCHUTEJIbHO CTATHYECKHX

MATHUTHBIX IOJICH.

1.
2.

CHJIOBBIC JIMHMH MarHUTHOTO MOJIS PAa3OMKHYTHI.

MarsuTHoOe nojie HCﬁCTByeT Ha 3apsAKCHHYIO YacTruly € CHHOﬁ, 06p8.THO
HpOHOpHHOHaHBHOﬁ CKOpPOCTH YaCTHUILIBI.

I_II/IpKy.TISII_II/IH BCKTOpA HANIPAKCHHOCTU MArHUTHOI'O ITOJISI BAOJIb ITPOU3BOJIBHOT'O
KOHTYpa onpeacIsI€TCA TOKaMU, OXBATbIBACMbIMU 3TUM KOHTYPOM.

MarauTHoe IoJie ﬂeﬁCTByeT TOJIBKO Ha HCIIOJABUKHBIC SJICKTPHUICCKUC 3apA/bl.

7. llpaBuao Jlenna raacur:

1.

WNHIyKIMOHHBIN TOK B KOHTYpE UMEET BCETja TAKOE HAIIPABJIEHHE, YTO CO34aBAEMOE
UM MarHUTHOE T10JI€ MPEMSITCTBYET U3MEHEHHIO MAarHUTHOTO MOTOKA, BHI3BABIIIEMY
ATOT MHIYKIIMOHHBIN TOK.

['onoBKa BUHTA, BBUHUMBAEMOTO 110 HAPaBJICHUIO TOKA, BpAIllaeTCsl B HAPaBIECHUU
JINHUI MarHUTHOW UHIYKIUU.

Ecnm nmamons eBoi pyKu pacmosiOKHUTh TaK, YTOOBI B HEE BXOIUI BEKTOP

MarauTHOM HHAYKIOWH, a YETBIPC BBITAHYTHIX ITaJIblla PACIIOJOXHUTE 110



HaIpaBJICHUIO TOKA B TIPOBOJHHUKE, TO OTOTHYTHINM OOIBIION HaJel] MOKaKET
HaIlpaBJICHUE CUJIbL, JCHUCTBYIOLIEH Ha TOK.

4. Ecnu 1aoHb J€BOM PYKH pacloIOKUTh TaK, YTOOBI B HEE BXOWII BEKTOP
MAarHuTHOM MHAYKIUH, a YETHIPE BBITAHYTHIX I1aJIbla HAIIPABUTh BJIOJIb BEKTOPA
CKOPOCTH, TO OTOTHYTHIH OOJIBIIION MaJIel] MOKaXeT HalpaBJICHUE CUITBI,

JICHCTBYIOLLEH HA MOJIOKUTEIbHBIN 3apsil.

8. Kakoe u3 ypaBHeHnﬁ MakcBeia oTpaka€rT 10T (l)aKT, YTO UCTOYHUKOM BHUXPEBOI'0
MAarHMTHOTO0 10Jisi, IOMUMO TOKOB NPOBOAMMOCTH, ABJIACTCH U3MCHANOIIECECH CO BPEMECHEM

JJIeKTpHYecKoe moJie?

N
DndS = Z qi
5 i=1

1.
B,dS =0
2. s
E.dl = oe
. 5 ot
Hdl ., 9D ds
4 L s at

9. Cuenyiomasi cucreMa ypaBHeHMii MakcBeslla CHpaBelIMBa ISl NEPEMEHHOIO

3JIEKTp0MarHI/ITHOrO moJd ...
Fdai=- | 2243 jghrdz:f 97 4s
a7 L

L 5

Eds’:fpdv B _
j(’; . § BdS =0

[Ipu oTcyTcTBHM 3apsKEHHBIX TEI.
[Ipy HanuuuK 3apsHKEHHBIX TEJI U TOKOB ITPOBOIMMOCTH.

[Ipu oTcyTCTBHM TOKOB MMPOBOJIUMOCTH.

o

HpI/I OTCYTCTBHUH 3aPSKCHHOCTH TCJI U TOKOB IIPOBOAUMOCTH.



10. MarauTHasi IPOHMIIAEMOCTb HEKOTOPO#i cpeabl p < 1. K kakoMy THIly MarHeTHKOB

NPUHAAJCIKUAT JaHHaAA CP ezla?

1.

2.
3.
4

JlnamarseTuk.
[TapamarueTuk.
deppoMarHeTuk.

Bakyywm.

11. BosiHa Ha3bIBaeTCd IMJIOCKO, ecJIu:

YacTuipl cpesibl KOJIeOI0TCs B HAIPABICHUH PACcTIPOCTPAHEHHSI BOJIHBL,
YacTuipl cpenbl KOIeOIoTCsl B INIOCKOCTSIX, MEPIEHANKYIISIPHBIX HAIIPABICHUIO
pacnpocTpaHeHuUs BOJIHBI.

Ee ¢poHTHI BO Bce MOMEHTHI BpEMEHH MPECTABISIOT CO00I MmapasuienbHbIe
IIJIOCKOCTH.

BoHOBbIE TOBEPXHOCTH MPEACTABISAIOT COO0M COBOKYITHOCTh KOHIIEHTPHUUECKHUX

cep.

12. B HeKOTopOﬁ TOYKE IIPOCTPAHCTBA Pa3HOCTb X0Ja nyqeﬁ 0T JABYX KOI'€PECHTHBLIX

HCTOYHUKOB paBHa A = 2,5 A, rie A- JIuinHA BOJIHbI. Kakoe u3 yTBep:kaeHnii npaBujibHOeE:

M own

B touke — makcumyM.
B Touke — MUHUMYM.
B TOuke He BBIONHSAIOTCA YCIOBHS HU MaKCUMyMa, HU MUHUMYMa.

MHTEeHCUBHOCTH OCBEIICHUS IOBCPXHOCTH BO BCEX TOYKAX OJAWMHAKOBA.

13. Ilpu audpakuuun ®paynrodepa Ha OAHON LIeTH Cy’KEeHUE HIeJIH MPUBOIUT K TOMY,

4To:

[leHTpanbHBIN U Ipyrue MaKCUMYMBI PACIUIBIBAOTCS, X NHTEHCHUBHOCTD
YMEHBIIAETCSI.

JudppakioHHas KapTHHA CTAHOBUTCS Apye, AMPPaKIIMOHHBIE [TOJIOCHI YK€, a YUCIIO
UX MEHBIIE.

B nentpe nosyuaercs pe3koe n300pakeHHe HCTOYHUKA CBETA.

leHnTpanpHbIif MAKCUMYM CTAHOBUTCS YK€, a YUCJIO MOJI0C OOJIbIIIE.

14. EcTeCTBEeHHBIM HA3bIBAETCH CBET, B KOTOPOM:

o

CBeTOBOM BEKTOP UMEET BCEBO3MOKHBIE PABHOBEPOSTHBIE OPUEHTALIUN.
Hanpasnenus koneGaHuil CBETOBOTO BEKTOPa KaKMM-TO 00pa30oM yHOPSA0UYEHBI.
[IpucyTcTBYeT MpenMylIeCTBEHHOE HalpaBieHHe KoJeOaHWi CBETOBOTO BEKTOPA.

CBeToBOI1 BEKTOp K0JI€0JIETCSl TOJIBKO B OJJHOM HaIlpaBJICHUU.



15. 3akon Kupxroga raacur:

1. OrtHoueHre CIeKTPATbHON MIOTHOCTU SHEPTeTHUECKON CBETUMOCTH K
CHEKTPAJILHOM MOTIOMATEeNIbHOM CIIOCOOHOCTH HE 3aBUCUT OT IPUPOJIbI TEJa; OHO
SIBJIETCS JJIs1 BCEX T€Jl YHUBEPCAIbHON (PYHKIMENH 4YacTOThl U TEMIIEPATYPBhI.

2. OTHOIIEHHE CIIEKTPAIbHOM MIIOTHOCTH SHEPTreTHYECKONH CBETUMOCTH K
CHEKTPAJILHOM MOTJIOMATENIbHOM CIIOCOOHOCTH PaBHO CHEKTPAIBLHOM IIIOTHOCTH
HHEPreTHYECKON CBETUMOCTH YEPHOIO TeJa MPH TOH ke TeMIepaType U 4acToTe.

3. JlnuHa BOJHBI, COOTBETCTBYIOIIAS MAKCUMAIbHOMY 3HAUYEHHUIO CIIEKTPAIbHON
IJIOTHOCTU SHEPTETHYECKON CBETUMOCTH YEPHOIO TeJa, 00paTHO MPONOPIMOHATIbHA
€ro TepMOJIMHAMUYECKOI TeMIepaType.

4. DHepreTuyeckas CBETHMOCTh YEPHOI'O Telia IPOMOPIMOHaIbHA YETBEPTOU

CTCIICHH €TI0 TepMO,HHHaMH‘ICCKOﬁ TEMIICPATYPhI.

7.3. OueHo4Hble cpeacTBa AJsS NMPOMEXKYTOYHOH aTTECTAMU IO HTOraM OCBOEHUS
JUCIHHUILINHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH

Kype 1
Ne n/m Bomnpocs! k 3auery

1 ®uszuka. Metoas! (U3MUECKOTO HCCIET0BaHUS.

2 Mexanuka. Mexannueckoe JBHXKeHHE. MaTepuanbHas Touka. AOCOJTIOTHO TBEPIO€
TEJO.

3 CrniocoOrl oncanust ABuxkeHus. Pannyc-BekTop.

4 CpenHsist CKOpOCTb JBUKEHHUS Tea.

5 MrHoBeHHasi CKOPOCTh TeJa.

6 YckopeHue Tena: cpeiHee, MTHOBEHHOE.

7 Cocrasnsromue yCKOpeHuUs: TaHI€HIMAIbHAs ¥ HOPMalbHas d_,d,, .

8 CpenHsist yriioBasi CKOpOCTb TeJa.

9 MrHoOBeHHas yIJioBasi CKOPOCTb TeJIa.

10 VYTrioBoe yckopeHue Tefna: CpeiHee, MTHOBEHHOE.

11 CBs3b JIMHEHHBIX M YTJOBBIX KHHEMAaTHYECKHX XapaKTePHCTUK B BEKTOPHOM U
CKaJIIPHOM BH/JIE.

12 JuHamuka. /luHaMudeckre XapakTepUCTUKH: Macca, CUJla, UMITYJIbC.

13 3akonbl HeroToHA.
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Cuna Tsxectu. Cuna peakiuy onopbl WK MOABEcCa.

15 Cuna tpenus nokos. Cuna TpeHUs CKOJIbXKEHHUS.

16 Cuna ynpyroctu. 3akoH ['yka.

17 Bec. Bec Ha HenmoaBM»KHOM ornope, Ha ABHXKYIEWcs onope. HeBecoMocTs.

18 Mexannueckas cucreMa. BHyTpeHHHE M BHEIIHME CHJIbl. 3aMKHYTas MEXaHHYEeCKas
cucTeMa. 3aKOH COXPaHEeHUs UMITYJIbCA.

19 LenTp macc cuctemsl. Painyc-BeKTop LIEHTpa Macc, CKOPOCTh IBUKEHHS LIEHTPA Macc.
3aKoH JABUXKEHUS LIEHTpa Macc.

20 Mexanudeckas padoTa MOCTOSTHHOM CHIIBI.

21 PaboTa nepemMeHHOM CUJTBI U €€ BRIPAKECHHE Yepe3 KPUBOJIMHECHHBIN HHTETpaJ.

22 MouHoCTb cpesiHssl, MTHOBEHHASI.

23 KoncepBarusHble cuiibl. HekoHCEpBaTUBHbBIE CUIIBI.

24 Kunernueckas sneprust tena. Csizb KHHETUYECKOM SHEPTUU C pabOTOI.

25 [TotenunanpHas sHeprusi. CBsS3b NOTEHIIUAIBHON SHEPTUU € pabOTOM KOHCEPBATUBHBIX
CHIL

26 [Tonnas MmexaHuyeckasi YHeprusi. 3aKOH COXpaHEHUs OJTHOW MEXaHUYECKOM SHEpTuu.

27 [TocrynatenbHoe nBuwxkeHue. BpamarensHoe neumxenue. [Inockoe npmkenue.

28 Kunernueckas s3Heprust BpalareabHOro JBUKEHUS Teja.

29 MoMeHT uHepIHH Tea.

30 MoOMEHT HHepUUU Telda OTHOCUTEIBHO OCH, HE MPOXOASIEH uepe3 LEHTp Macc.
Teopema LlTelinepa.

31 MOMEHT CuJIbl OTHOCUTEIBHO TOUYKH. MOMEHT CHJIbI OTHOCUTEILHO OCH BpAILlCHHUSL.

32 PaccMoTpeTh kKakas cuiia MPUBOJIUT TEJIO K BPAIECHUIO.

33 MoOMEHT HuMMyJbca OTHOCHTENBHO TOYKA. MOMEHT HUMIYyJbCa OTHOCUTEIHLHO OCH
BpallleHus.

34 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCca

35 OcHOBHOE ypaBHEHHUE TMHAMUKH BpallaTeIbHOTo ABUKEHUS (2 PopMbI).

36 ITpuauun otHocuTensHOoCcTH ["anunes. [Toctynatsr CTO.

37 [IpeobpazoBanus Jlopenna. Cieactsust u3 npeodpazoBanuii JlopeHiia.

38 OCHOBHOM 3aKOH PENATUBUCTCKOM JAMHAMUKM MaTepUalbHOM TOYKH. 3aKOH
B3aMMOCBSI3U MacChl ¥ SHEPTHUHU.

39 [IpenMer u3ydenus MoseKyIsipHON (u3uku. OCHOBHbBIE MOJOKEHUS MOJEKYJISIPHOU
¢usuku. OCHOBHBIE TEPMOAMHAMUYECKHE TTapaMETPHI.

40 VYpaBHeHHEe cOCTOSIHUA UaeanbHOro rasa (Menneneesa-Kamneiipona).

41 YpaBHeHUe nepexoa raza U3 OJHOTO COCTOSIHHS B PYTOE.

42 OcCHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOPUU.

43 W3onporiecchl ¥ 3aKOHBI, ONKUCHIBAIOIINE UX.

44 3akoH MakcBesuia s pacrpeieIeHus: MOJIEKYJ 110 CKOPOCTSIM.

45 CkopocTu, XapaKTepu3yIOIIHEe COCTOSHHE Ta3a: Haubojee BEpOATHAs, CPETHSISI
apudmernueckas, CpeaHss KBapaTuyHasi.

46 Bbapomerpuueckas Gpopmyna.




47 Pacnipenenenue bonbnmana.

48 BuyTpenHssist sHeprus. BHyTpeHHss 3HEeprHsi 0IHOTO MOJIsS, TPOU3BOJILHONW MacChl rasa.
CriocoObl U3MEHEHUS BHYTPEHHEH SHEPTHH.

49 Yucno creneneit cBOOOIbI MOJIEKYJIbl. 3aKOH PAaBHOMEPHOTO PacHpeAeTICHHs SHEPTUI
1o creneHsM cBo0oabl. CpeHsist SHEPTHs OJHONW MOJICKYJIbI.

50 Pabota raza. Pabora nmpu n30XopHOM, H300apHOM, H30TEPMHYECKOM IPOIECCaX.

o1 IlepBoe HauanO TEPMOJUHAMUKHU.

52 [IpumeneHnue nepBoro Hayajaa TEPMOAMHAMUKH K U30IPOLIECCAM.

53 Anuabatudeckuid mporecc. YpaBHeHue Ilyaccona. WM3o0Opasuth rpaduuecku
annabaTUYECKUi Ipolecc B KoopAuHartax pV.

54 TernoeMKoCTb. Y 1eibpHas TENI0EMKOCTb. MOJIsIpHas TEIUIOEMKOCTb.

55 MousipHasi TEIUIOEMKOCTh HPU MOCTOSIHHOM 00beMe, MOJIIpHas TEIUIOEMKOCTh IMpH
IOCTOSIHHOM JIaBJI€HUHU. Y paBHeHHE Maiiepa.

56 [TpuHIMN NEecTBUS TEIUIOBBIX IBUTATENCH M XOIOAWIBHBIX MamuH. Koahdumuent
TMIOJIE3HOTO AEMCTBUS TEIUIOBBIX MAIIHH.

57 ukn Kapro. KoadduimeHT moyie3Horo AHCTBHS HCTBHON TEIIOBOW MAIIHHEI.

58 Outponus. Tepmonnnamuyeckas BeposiTHOCTh. DPopmyna bonbiimana.

59 OO6parumslii Tiporiecc, HeoOpatumbiii Tpouiecc. HepaBencrBo Kiaysmyca. Bropoe
HaYajuo TePMOJUHAMHUKH.

60 TpeTbe HavaI0 TEPMOJMHAMUKH.

Kypc 2
Ne i/ Bonpocsl k 3auery

1 DJeKTpUYecKui 3apsi, ero CBOMCTBA.

2 3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia.

3 3akon Kynona.

4 OnexkTpocraTyeckoe nojie. HanpsskeHHOCTh 3J€KTPOCTaTHUECKOTrO MOJIs.

5 [TpuHIMT cynepHo3ULIUH 3IEKTPOCTATHUECKUX MOJIEH.

6 Junoss. DIeKTpoCTaTUYECKOe MOJIe AUTIOISL.

7 Teopema ["aycca aJist 3JIEKTPOCTATUYECKOTO OIS B BAKYyME.

8 PaccuuTats ¢ momolnpto Teopemsl ['aycca rnosie paBHOMEpHO 3apsKEHHOM OeCKOHEUHOM
MJI0CKOCTH

9 Paccunrath ¢ moMoibio TeopeMsl ['aycca mosie paBHOMEPHO 3apsiKEHHOM Cephl.

10 PaccunTats ¢ momorpio Teopemsl ['aycca mone 00beMHO 3apssKEHHOTO Iapa.

11 Paccuntate ¢ momompio Teopembl [aycca Tmose paBHOMEPHO —3apsKEHHOTO
0ECKOHEYHOT0 HUINH/IpA (HUTH).

12 Brranciienue pa3HOCTH MOTEHITUAIIOB 110 HATTPSHKEHHOCTH TTOJIS.

13 Pabota 1o nepeMereHuio 3EeKTPUYECKOro 3apsijia B JIEKTPOCTATUYECKOM TOJIE.

14 [upkysiuys BeKTopa HaPsHKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJIS.

15 [ToTeHman 3MeKTpOCTaTUYECKOTO MOJIS.
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HanpskeHHOCTb Kak IpaJIueHT MOTeHIHAIA.

17 IIpoBOIHMKY B 3IEKTPOCTATUYECKOM II0JIE.

18 DNEeKTPOEMKOCTh YETUHEHHOT'O ITPOBOIHUKA. DJIEKTPOEMKOCTb I11apa.

19 Konnencaropsl. D1eKTpOEMKOCTh KOHAEHCATOPA.

20 EmKocTh mitockoro, cepruueckoro, UINHAPHUECKOTO KOHIEHCATOPOB.

21 CoenuHeHrne KOHACHCATOPOB: MapaiesibHOE, MocienoBareiabHoe. OOmmas eMKOCTbh
Oarapen KOHJIEHCATOPOB.

22 OHeprus 3apsKEHHOI0 IPOBOIHNKA, KOHIEHCATOPA.

23 OHeprus EeKTPOCTATUYECKOTO MOJIS.

24 Tunsl qusnexTpukos. [lonsgpusanus AUIEKTPUKOB.

25 ITonspuzoBanHOCT. HanpsiK€HHOCTH MOJIS B TUDJIEKTPUKE.

26 Onextpuueckoe cmemieHue. Teopema ['aycca nnsi 37I€KTPOCTATUUECKOrO IOJSL B
TU3JIEKTPUKE.

27 CerneroanexkTpuku. OTIMYUTEIbHBIE OCOOEHHOCTH 3TOTO TUIIA TUAJIEKTPUKA.

28 ITocTOsIHHBIN 27IEKTPUYECKUN TOK. Ero XapakTepuCTUKU U yCIIOBHS CYLIECTBOBAHUSA.

29 Pa3nocTh noreHnumanos, anexkrpoasuxyas cuia 3/C, HanpskeHue.

30 3akoH OMa /17151 OAHOPOAHOT0, HEOJHOPOJAHOTO YYaCTKOB M 3aMKHYTOH LIEIIH.

31 BriBoa 3akona Oma B auddepennnanbHoi hopme.

32 Pabota snexkrpuueckoro Toka. MOIIHOCTb 3JIEKTPUUYECKOTIO TOKA.

33 3akon [xoyns-Jlenmna. Beion 3akona Jlxxoyns-Jlenna B quddepennumansHoi hopme.

34 MarauTtHoe 1oJie ¥ ero XapakTepucTuku. [IpuHIuI cynepno3uuyuy MarHuTHBIX MOJIEH.

35 3akoH buo-Casapa-Jlamiaca s pacyuera MarHUTHBIX MOJICH.

36 Pacyer MarHUTHOrO NOJIS IPSIMOTO IPOBOJHUKA C TOKOM.

37 Pacyetr MarHUTHOTO MOJISL B LIEHTPE KPYTrOBOT'O MPOBOJHUKA C TOKOM.

38 3aKOoH IMOJIHOTO TOKA UJIM TEOpEMa O LUPKYJIAIUY BEKTOpa MarHUTHON UHTyKIUH.

39 Cuna Amnepa. BzanmonelicTBre napauiebHbIX TOKOB.

40 Cuna Jlopenua. JIBrkeHHe 3apsDKEHHBIX YacTUI] B MArHUTHOM TIOJIE.

41 [ToToK BEeKTOpa MarHUTHOM UHAYKIMH.

42 Teopema ["aycca 11 MAarHUTHBIX TTOJIEH.

43 MarsuTHbI€E OIS COJIEHOUIA U TOPOUIA.

44 Pabota 1o nepemMerieHuIo NpoBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM I10JIE.

45 SIBnenue anexkTpoMarHuTHOW HHAYKIMU. Knaccuueckue onbiTel apajes.

46 3akon Dapanes s IBICHUS JIEKTpOMarHuTHOW nHAyKuuu. [Ipasuino Jlenna.

47 SIBnenune camonHIyKIUU. IHIyKTUBHOCTb.

48 SIBneHue B3aMMHON UHAYKILIHU.

49 Toku npu pa3MbIKaHUU IETH.

50 Toku npu 3aMbIKaHUH LIETIH.

51 Tpancdopmaropsl. [IpuHiun ero padboTsl.

52 OHeprus MarHUTHOTO TOJIS.

53

TuIBl MAaTHETUKOB.




o4 HamarauyeHHOCTS.

55 Harnpsis>k€eHHOCTb MarHUTHOTO MOJIS.

56 Mar"suTHoe [oJ€ B BEIECTBE.

57 deppoMarHeTUKH U UX CBOMCTBA.

58 Buxpesoe aekTpudeckoe moJe.

59 Tok cmemeHus.

60 Cucrema ypaBHeHUit MakcBesuia 171l 3J€KTPOMAarHUTHOTO OIS,

Kype 2
Ne i/ Bomnpocskl Kk 3Kk3aMeHy

1 Konebanus. CBoOOHBIC, BBIHYKICHHBIC KOeOaHus. ['apMOHUYEeCKHE, 3aTyXafoIIne.

2 I'apmonnueckue KosieOaHUs, HUX XapaKTEPUCTUKU. YPpaBHEHHE TapMOHHYECKHUX
kosebanuii. I'paduk S(t).

3 Kunemartnka rapMoHWYecKux KosieOaHuil. CKOpPOCTh, YCKOpPEHHUE KOJIEOIoMmEehcs
BEJIMYUHBI.

4 JluHaMuKa TapMOHMYECKMX KoyleOaHMH: BO3Bpalllarollas Ccuia, KHHETHYecKas,
MOTEHLIMAJIbHAs U M10JIHAs SHEPTUH.

5 MexaHnuecKkue rapMOHUYEcKue KosiebaHus. MareMaTHuecKuil MasTHUK. YpaBHEHUE
Kosie0aHuii, COOCTBEHHAsI YaCTOTa, IIEPHO,.

6 Mexanuueckue rapMoHuuyeckue Kosiebanus. [IpyKMHHBIM MasTHUK. YpaBHEHUE
Kosie0aHu, COOCTBEHHAs! YacTOTa, MEPHO/.

7 DneKTpOMarHuTHbBIE FTapMOHHUYecKUe Kosebanus. KonebarenbHblil KOHTYp: ypaBHEHUE,
cOOCTBEHHAas 4YacToTa, IEPUO/I.
3aryxatomue konebanus. ['paduk. YpaBHeHHE 3aTyXa0MMX KOJIeOaHUH.
XapakTepUCTUKU 3aTyXarolux Konebanuit: ammuutyaa A(t), Bpems penakcanuu T,
JorapuMUIECKHIA TEKPEMEHT 3aTyXaHus A, T00poTHOCTH Q.

10 Boinyxnennsie konebanus. ['padux. YpaBHeHUE BBIHYKIEHHBIX KOJICOaHUH.

11 XapakTepUCTUKU BBIHYKACHHBIX KOJICOaHUH.

12 Pe3onaHnc.

13 Bonna. Ilnockas u cdepuueckas BoiHa. I[IpomonbHass M momepeyHass BOJIHA.
Monoxpomaruueckast BosiHa. KorepeHtHble BoiHbl. Cymneprno3unus BojH. DpoHT
BOJIHBI. BosTHOBasi MTOBEPXHOCTD.

14 Nutepdepennus ceera. UnTepdepeHinonHas kapTruHa.

15 CriocoOblI 1oTyueHHs! KOT€PeHTHBIX HCTOYHUKOB.

16 BrIBOJ yCi10BUSI MAKCHMyMa U MMHUMYMa UHTEHCUBHOCTH NPH UHTEP(HEPEHIUH.

17 Pacuer uHTEppEpEHIIMOHHON KapTUHBI OT IBYX KOTE€PEHTHBIX MCTOYHHKOB. lllnpuHa
UHTEeP(PEPEHIIMOHHON MOIOCHI.

18 WuTepdepeHiys B TOHKHUX IJICHKaX. Pa3HOCTH Xo1a Jydei.

19 Hudpaxius ceera. Judpakiunonnas KapTuHa.

20 [punuun [toiirenca. [punnun INoiirenca-dpenens.
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Meron 308 @peHnens. [IpsamonuHeliHOE pacCIpPOCTPAHEHHUE CBETA.

22 Hudpaxius Openenst Ha KPyTriioM OTBEPCTUH U JIUCKeE.

23 Hudpakuus @Ppaynrodepa Ha OAHOW MmIEIM. YCIOBHE MaKCUMymMa M MHHHUMyMa
MHTCHCUBHOCTH.

24 Hudpaxus Opaynrodepa Ha 1udpakunoHHON pemeTke. {udpakunonHas pemerka.
Ilepuon nudpakMOHHON pemeTKH. YCIOBUE IVIABHOTO MAaKCHUMyMa, IJIABHOTO
MUHHMYMa.

25 Judpakuus Ha mpocTpaHCTBEHHOM pemieTke. @opmyns Bynbsda-bparros.

26 EcrecTBeHHBIN U TOJISIPU30BAHHBIN CBET.

27 [Tonapuzanus cera. CTeNeHb NOJIAPU3ALIUY.

28 3akoH Mautoca.

29 [Tonspusanus cBeTa npu OTpaKeHUH, NpesIoMiIeHUH. 3akoH bprocrepa.

30 JIBoiiHOE JTydernperoMIICHHUE.

31 [Tonsipr3aninOHHBIE TPU3MBI U TIOJISIPOH/IBL.

32 TemnoBoe n3nyuyenne. XapakTepUCTHKH TEIIOBOTO U3TyYCHUSI.

33 XapakTepUCTUKU MHOMIIOMATEIbHON CHOCOOHOCTH Tena. AOCOIIOTHO YepHOEe Tello,
cepoe Telo.

34 3akon Kupxroda.

35 3akon Credana-bonpimana.

36 3akoH cMmenrenns BuHa.

37 [Ipo6nema TernoBoro uznydyenus. opmyina Panes-/xunca.

38 I'mmoresa [lnanka, popmymna [Tnanka.

39 ®otorddexr. VYcraHoBka s uccinemoBaHus  portodddexra. Bomprammepnas
XapaKTepUCTHKA.

40 3akoHbl BHeMIHEro (hoToaddexTa.

41 Buewnuit poroaddext. YpaBHeHne DUHIITENHHA.

42 @DOTOH M €ro XapakTepUCTUKU: FIHEPIUsl, Macca, UMITYJIbC.

43 S¢pdext Komnrona.

44 KoprryckymsipHO — BOJTHOBOH Jyali3M 3JIEKTPOMArHUTHOTO H3ITyUSHHS

45 I'unioresa ne bpoitns. @opmyna ne-bporis.

46 Mognenu aroma Tomcona u Pesepdopaa.

47 IToctynarst bopa.

48 CrnexTp aroma Bogopoaa mo bopy.

49 CoOTHOILIIEHHE HEOTIPEACIIEHHOCTEH.

50 BonHoBast pyHKIUS U e CTaTUCTUYECKUI CMBICTT

51 VYpasuenue lllpeaunrepa.

52 ATOM BOIOpOJA B KBAaHTOBOW MexaHuke. KBanToBbie uncia. CeKTp aToMa BOJIOPO/Ia.

53 CrtpoeHre aTOMHBIX S7Iep.

54 SAnepusie cunsl. Moaenu sapa.

55 JleekT Macchl ¥ HHEPrUs CBA3HU sAApa.

56 PagroakTHBHOE M3ITyYEeHUE U €TO BH/IBI.
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3akoH PaaAOaKTUBHOIO paciiaaa.

58 Anwda-pacnan. bera-pacman.
59 AKTHBHOCTb PaJJMOAKTHBHOI'O BEIICCTBA.
60 SAnepHble peakuu




7.3.2. Kputepuu 1 HOPMbI OLIEHKH

Kypc ®opMma npoBeieHH s Kpurepun u HOpMbI OLIEHKHU
NPOMEKYTOYHOMI
aTTecTallUH
1,2 3ader (MO HAKONMUTEIHLHOMY SAUTEHO Crynent nHabpan 55-100 OGawoB mo wuTOry
pEeUTHHTY) W3yYEHUs TUCIHILINHBI B CEMECTpPE
Crynent HaOpan 0-54 OamioB 1o uTOry
HE 3a4TEHO
U3yYeHUs TUCIHUIUTHHBI B CEMECTpPE
2 Dk3aMeH (110 HAKOMUTEIbHOMY OTIHHHO Crynent nabpan 85-100 OGamioB mo wuTory
pEUTHHTY) U3y4YEHUS TUCLIUILTIHEI B CEMECTPE
KODOLLO Crynent wHabpan 70-84 OawioB 1o HTOTY
P U3y4YEHUS TUCLUILTIHBI B CEMECTPE
Crynent HaOpan 55-69 O6amioB 1mo wutory
yIIOBIICTBOPUTEIHHO
U3y4YeHUs TUCIHUIUTHHBI B CEMECTpPE
Crynent HabOpan 0-54 OamioB 1o UTOry
HEYJIOBIIETBOPHUTEIHHO
W3yYeHUS TUCIHILINHEI B CEMECTpPE




8. YuebHo-MeToaMuYeckoe M HHPOPMALMOHHOE 0O0eceuyeHrue TUCIHILINHBI

8.1. O6s13aTesibHAsA TUTEpPATYypa

Tun (yueOHuKk,

yueOHOe KoanuectBo B
nocoomue, HAY4YHOI
Ne
w/n ABTOpPBI, COCTABUTEJIHU 3arsiaBue (3aroJi0BOK) yueOHo- I'ox u3nanus ondauorexe /
METOAUYECKOoe HaumenoBanue
nocodue, 9bC
NPaKTHKYM, JP.)
Kypc ¢usuxku. B 3 Tomax. Tom 1. Mexanuka.
MornexkynspHas ¢usuka : ydeOHUK 11 By3oB / U. B.
CapenmbeB. — 9-¢ u3n., crep. — Cankr-IlerepOypr :
Jlanb, 2022. — 356 c. — ISBN 978-5-8114-9568-9. —
1 | CasenneB U. B. Teker:  onextpommbii //  Jlamb EKTPOHHO- YuebHoe nmocobue 2022 ObC Jlanb
OoubmuoreyHas cUCTEMA. — URL:
https://e.lanbook.com/book/200498
Kypc obmeit pusuku. B 3 1. Tom 2. DnexTpuyecTBo u
MarHetu3M. Bomubel. Onthka : y4eOHOe mocoOue s
2 | Casennes 1. B. By30B / W. B. CaBenbe. — 16-¢ m3n., crep. — Cankr-| Y4eOHOE nocobue 2022 OBC «Jlaub»

[TetepOypr : Jlans, 2022. — 500 c. — ISBN 978-5-8114-
8926-8. — Tekcrt : snekTpoHHBIH // JIaHb : 3J€KTpOHHO-




Tun (yueOHHK,

yueOHoe KosmnuyecTBo B
nocodmue, HAY4YHOI
Ne
w/n ABTOpBI, COCTABUTEJIH 3arsiaBue (3aroJjioBoK) Y4eOHo- I'ox n3panus ouoanorexe /
MeTO/InYecKoe HaumenoBanue
nocoomue, 3BC
NPaKTHKYM, AP.)
OubmuoreyHas cUcTeMa. — URL:
https://e.lanbook.com/book/185339
Kypc obmieit ¢pusuku : yaeOHOE mocodue : B 3 Tomax /

. B. CasempeB. — 13-¢ m3g., crep. — CaHKT-

[TeTepOypr : Jlans, [6. r.]. — Tom 3 : KBanToBas onTuka.

AtomHas ¢usuka. Puszuka TBepaoro tena. dusmka

3 CasenneB U. B. ATOMHOT'O Aapa U DJICMCHTAPHBIX YaCTHUI] — 2022. — 320 VyeOHoe rmocobue 2022 DBC «Jlaupy

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

ANIEKTPOHHBIN //  JlaHb : 3JEKTPOHHO-OMOIMOTEYHAs

cucrtema. — URL: https://e.lanbook.com/book/206909

COopHHMK BOIIPOCOB M 3ajad 1o oO0mieil ¢us3nke :
yaeOHoe ocobue ans By3oB / U. B. Casenbe. — 10-e
u3 ., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 292 c.
4 | Casennes U. B. — ISBN 978-5-8114-9199-5. — Texcet : onekTpOHHbit // | yryoGy0e mocobue 2022 9BbC «Jlanb»

Jlanb : anmexkTpoHHO-OMOMMOTEUHas cuctema. — URL:
https://e.lanbook.com/book/187820




Tun (yueOHHK,

yueOHoe KosmnuyecTBo B
nocodmue, HAY4YHOI
Ne
w/n ABTOpBI, COCTABUTEJIH 3arsiaBue (3aroJjioBoK) Y4eOHo- I'ox n3panus ouoanorexe /
MeTOHYEeCKOoe HaumenoBanue
nocoomue, 3BC
NPaKTHKYM, AP.)
3anaun o obmielt gusuke : yueobnoe nmocodbue / U. E.
Hponos ; xynoxuuk H. A. Jlosunckas, B. A. [IpokyauH.
— 14-e u3n. — Mocksa : JlaGoparopus 3nanumii, 2021.
5 | Uponos U.E. — 434 c¢. — ISBN 978-5-93208-513-4. — Tekcr ! | Yye6HOE mocobue 2021 9BC «Jlaub»
ANIeKTpOHHBIN /  JlaHb AIIEKTPOHHO-ONOIMOTEeYHAS
cucrema. — URL.: https://e.lanbook.com/book/172247
Mexanuka. MonexyisipHas ¢uzuka 51
TepMOJMHAMHUKA : yuyeOHO-MeToanueckoe mocoodue / C.
H. IToremkuna, B. A. Capadanona, H. B. HupkyHoBa [u
Ioremxuna C.H., ap.]. — Toaesrru : TT'Y, 2021. — 210 c. — ISBN 978- Yuebto-
6 Capadanona B.A., 5-8259-1572-2. — Tekct: oekTpommbiii // Jlamb METOOUYECKOE 2021 OBbC «Jlanb»
Hupxynosa H.B. (u 1p.) JNIEKTPOHHO-OMOMmoreynass  cucrema. —  URL: nocobue
https://e.lanbook.com/book/183887
Konebanus. Ontuka. KBantoBas ¢usuka : yueGHOE
nmocobue / B. A. PemeroB, . B. Menemxko, E. A.
Menemko. — Tompstta : TI'Y, 2019. — 77 ¢. — Tekcr ©
7 | PemeroB B.A. YyeOHoe mocodue 2019 OBC «Jlanb»

3eKTpoHHBIN //  JlaHb 3JIEKTPOHHO-OMOIMOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/140180




8.2. lonoiHuTeIBLHAS IUTEPATYPA

Tun (y4eOHMK,

yueOHOe KoanuectBo B
e nocooue, HAY4YHOMH
I /;1 ABTOpBI, COCTABUTEJIH 3arsiiaBue (3aroJi0BOK) yueOHO- I'ox u3panus onobauoTexe /
MeTOoauYecKoe HaumenoBanmue
nocodue, IbC
NPaKTHKYM, JP.)

OO6uwmii kype ¢pusuku : yuebHoe nocodue : B 5 Tomax /
. B. CuByxun. — 6-¢ m3xa., crepeor. — MockBa :
OUBMATIINT, 2020 — Tom 1 : Mexanuka — 2020. —

1 | CuByxun . B. 560 c¢. — ISBN 978-5-9221-1512-4. — Texer - VYuyebHoe nocobue 2020 9BC «Jlanb»
3JICKTpOHHBIN //  JlaHb 3JICKTPOHHO-OMOIMOTEYHAS

cucrema. — URL.: https://e.lanbook.com/book/185713

OO6muit kypc Gusuku : yuebHoe mocodue : B 5 Tomax
/' . B. CuByxuH. — 6-e uzm., crepeor. — Mocksa :
OU3SMATIIUT, 2020 — Tom 3 : DAEKTpUYECTBO —

2 | CuByxuH /[I. B. 2020 — 565 c. — ISBN 978-5-0221-1643-5. — Texer - Y4eOHoe mocodue 2020 OBC «Jlanb»
ANIEKTPOHHBIN //  JlaHp : 3IEeKTpPOHHO-OMOIMOTEUHAs

cucrema. — URL: https://e.lanbook.com/book/185725

OO6mwmit kype puzukn : yueOHoe mocodue : B 5 Tomax /
. B. CuByxun. — 3-e u3n., crepeor. — Mocksa :
OU3SMATIIUT, 2020 — Tom 5 : AToMHas U siiepHas

3 | CuByxuH /1. B. ¢uzuka — 2020. — 784 c. — ISBN 978-5-9221-0645- | YuyeOHoe nocoOue 2020 9BC «Jlanb»

0. — Tekcr : osnekrponHbld / Jlanb
OubmuoreyHas cucTema. —
https://e.lanbook.com/book/185730

. DIJIEKTPOHHO-
URL:




8.3. Ilepeyenb mpogeccCHOHAJIBLHBIX 0a3 JTAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
cHCTEM

DnexTponHo — oubmuoreunas cucrema (OBC) «Jlanpy» - https://e.lanbook.com/

OHiukoneaus GU3MKU ¥ TeXHUKH - http://femto.com.ua/

OU3UKO-PHIMKIIONEINUECKHiT cioBaph - http://www.all-fizika.com/encykloped/

Anumanus GU3NIECKUX mporeccos - http://physics.nad.ru/physics.htm -

8.4. [lepeyenb MporpaMMHOro odecredeHust

Management

Ne HaunmenoBanue I10 KoanuecTBO PexBu3uTHI 10rOBOpa (1aTA,
n/n JHUIeH3HH HOMeEp, CPOK JAeHCTBHUA)

1 | Windows: 1398 noroop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL CPOK JIHCTBHS — becepouHo;
Acdmc KOHTpakT Ne 1653 ot

14.12.2018, cpok aecTBUs —
0eccpovHO

2 | Office Standard: 1398 norosop Ne 690 or 19.05.2015,
Office Stdandard 2013 Russian OLP CPOK JieHCTBUS — 6eCCpOUHO
NL AcademicEdition

3 | Mirapolis Human Capital JIMIICH3UOHHBIH  7oroBop  Ne

234/10/21-K  or 19.10.2021,
cpok aeictust — 1o 01.03.2022

8.5. Onucanne MaTepHaJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMON ISl OCYLLEeCTBJICHHUS
00pa3oBaTeIbHOIO NpoLecca M0 JHCHUIIINHE

Ne HaumenoBanue dakrnuecknii |[Ilaomane, Koanue
/i 000py10BaAHHBIX Tepeuens ochopuoro | 1Pec yueOHBbIX m? CTBO
y4eOHBbIX KaOMHETOB, oGopyroBanus KAOMHETOB, nocaao
Jadoparopuii, MacTep- Jadoparopuid, YHBIX
CKHX M JIP. 00bEKTOB MAaCTepPCKUX U MecT
1JIs1 MPOBeieHusl ap.
NMPAKTUYECKHUX H
JIadOpaTOpPHBIX
3aHATUHI
1. Aynuropust DKpaH TeJIeBU3UOHHBIM, 445020 17,1 1
BeOKOH(EPEHIIU. HTUPMBI, TTPOKEKTOP Ha Camapckas 0071.
Vuebuas  ayautopus | LTATHBE. Cron } r. TonbsaTTH, Y.
TSt nposezenus | PEMONABATENbCKUH, benopycckas, 16
3aHATHN  JeKkiuonHoro | CTYJIbA B
THTIA. VyeGuag | TPEIONABATENBCKHUE.



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

n/n

HaumenoBanmue
000py10BaAHHBIX
yueOHbIX KAa0OMHETOB,
Jaboparopuii, Mmacrep-
CKMX M JIP. 00bEKTOB
JJIs1 IPOBeEAeHUS
NMPAKTUYECKHUX H
J1a00paTOPHBIX
3aHATHI

IlepeyeHb OCHOBHOIO
000pyI0BaHUSA

DakTHIEeCKUH
aapec yueOHbIX
KaOUHETOB,
Jadoparopuid,
MAaCTepPCKUX U
Ap.

ILnomane,
M2

Koanue
CTBO
mocao
YHBIX
MeECT

ayIUTOpUs
MPOBEACHUS  3aHATHI
CEMUHApPCKOro  THIIA.
YyeOnass  ayautopus
JUTSt KypCOBOI'O
MIPOEKTUPOBAHUS
(BBITIOJTHEHUS
KYPCOBBIX
YyeOHass  ayauTopus
JUTSL MIPOBEACHUS
TPYIIIIOBBIX u
VHJIMBHU1yalIbHBIX
KOHCYJIbTallu1

YyeOHass  ayauTopHs
JUTSL IIPOBEACHUS
3aHATUN TEKYLLIEro
KOHTPOJIA u
MPOMEKYTOUHOU
aTTecTaluu

VJIK-807

JJIA

pabor).

TpancnapaHT-IIepeTsaKKa,
CHCTEMHBIH OJIOK

ITomemenue g
CaMOCTOSITEILHONU
paboThI CTYICHTOB

I-401

Cronsl
YUYEHUYECKUE, CTYIIbS
yueHnueckue, 11K ¢
BBIXOJIOM B CETh
WNHurepHer

445020
Camapckas 0071.
r.ToapsaTTH,

yn.benopycckas,
14

84,8

16
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