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@oH/1 OL[eHOYHBIX CPe/ICTB MpeJHa3HaueH /1Jisi KOHTPOJIsi 3HaHUH, YMeHUM U YPOBHsI MPUOOpeTeHHbIX
KOMIIeTeHIIUM CTy/leHTOB HampasiieHusi mnoArotoBku 08.03.01 CrpoutensCTBo, MNPOGUIIb
[TpombIiIeHHOE ¥ TPaXKJaHCKOe CTPOUTENBbCTBO, N0 AUCLUIIMHE «DPU3MKa».

CocraBuresb K.O-M.H.  Onibra AneKcaHApOBHa NOATMCaHo Yudposoit nognvcsio:
Onbra AnekcaHapoBHa PyubeBa
JOLieHT Kade/ipbl PyubeBa [llaTa: 2024.04.15 11:22:20 +03'00'

(GU3MKY 1 aBTOMaTHUKU /PyubeBa O.A./

@OoH/| OLIEHOUHBIX CPe/ICTB yTBep)K/leH Ha 3ace/laHuu Kadepbl (PU3UKU U aBTOMaTUKH
ITIpotokos Ne 8 ot 15 anpens 2024 r.

|/|p|/|Ha AneKceeBHa MoanucaHo undposoit noanmcbio:

H.o. 3aBKa(be,quI/I WpuHa AnekceeBHa MamaeBa
(1)I/I3I/IKI/I U aBTOMaTHUKU MamaeBa JNata: 2024.06.26 13:49:31 +03'00' / 1. A. MamMaeBa
CornacoBaHo:

[Ipencenatens MeToaMUeCKOM KOMUCCUU
apXUTEKTYPHO-CTPOUTENBLHOTO (haKybTeTa

Moanucaro undposoit

EneHa VIBaHOBHA  pucor: Eneria Vaarosa

an/IMaKI/IHa z::lan:l;;;:i)s.ﬁ 13:56:02 +03'00" / E M HPI/IMaKI/IHa /

ITpotokos Ne 5 oT «15» Masg 2024 r.



ITacnopT ¢oH/Aa OI|eHOUHBIX CPe/CTB
Hanpasnenue nogrorosku: 08.03.01 CtpouTtensCcTBO
[Tpoduns: [IpombliiieHHOe Y TPa)KJaHCKOe CTPOUTETLCTBO
HNucuunvHa: «dusuka»

Tabmmma 1
Ne MoV dopmMupyemele OreHOUHBbIE Komuectso
n/-n e H’i};IHHH KOMIIeTeHLIU! Marepuasbl
AucH WU UX YaCTH Y CpejCTBa
MOJIYJTb 1 OIlIK-1. Cniocoben | TectrpoBaHue 20
) M : pelatb 3alauu | [TucbMeHHast pabora | 6
exaHuka ripogeccoHa/IbHOM 3ammra 5
JesiTeNIbHOCTH Ha | mabopaTopHBIX paboT
OCHOBE MCTO/b30BAHMUS | 1 20
eCTHUpOBaHUe
MOZYJIb II. TCOPETMACCKIX " | Mucemennas pa6ora | ©
2 OneKTpoMarHeTysm MPAKTHHECKUX — OCHOB 3ammra 5
€CTeCTBEHHBIX u
nabopaTopHbIX paboT
TeXHUYECKUX HaykK, a
TaKkKe TectupoBaHue 20
3 MOYJIb III. MaTeMaTHueCKOoro [TucemenHas pabota | 6
Kosnebanust 1 BO/THBI anmapara 3aiura 5
nabopaToOpHBIX paboT
TectupoBaHue 20
4 MOYJIb [TucemeHHas pabora | 6
IV. .Ontuka 3augura 5
nabopaTopHBIX paboT
5 MOOYJIb TectupoBanue 20
V. CtpoeHnue aromMa
6 MOOYJIb TectupoBanue 20
VI. TepmogrHamMuKa ITucbmeHHas pabota | 6

1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JNMBbIE

JI/I1 ONEHKU 3HAHHWM, YMEHUUN 1 HABBIKOB JIEATE/IbHOCTH
B ITPOOECCE OCBOEHUA JUCILIUIL/IMHBI

Tabsura 2 — ®opMupyeMbie KOMIETEHLIUN

Kopg n OrneHOYHBIE
Kop v HauMeHOBaHVe UHAUKATOPa JOCTUXKEHHUS
HauMeHOBaHUe Marepuaibl
KOMITeTeHIUU (4acTHh KOMIIeTeHLIUN)
KOMIIeTeHLIUU Y Cpe/iCTBa
MOAYJIb 1. Mexanuka




OIIK-1.1.

BoisBnenne U kKjaccuukauys — QU3AUECKUX U
OIK-1 XVUMUYeCKUX TIPOLIeCCOB, TPOTEKAoIUX Ha O00BbekTe
) npoeccroHaNbHON J1eATeTbHOCTH
Crniocoben
OIIK-1.2.
peliatb  3afauu
OrnpefienieHre XapakKTePUCTUK (PU3MUYECKOro TpoLiecca
rpodeccrioHaibH
< (sBneHus), XapaKTepHOro s 00BbeKTOB
O [leATeNbHOCTH o
a OCHOBE npodeccvoHaNbLHOM  JIeITeJIbHOCTH, Ha  OCHOBe | TecThpoBaHUe
TeOpeTUYeCcKoro (3KCrepruMeHTaabHOro) uccnefoanust | [lucbmeHHas
VICTI0JIb30BaHus
OITK-1.4. pabota
TeOpeTUYeCcKux u .
S [TpencraBnenvie 06a30BBIX [y MPO¢eCCHOHANBHOM | 3aluTa
OEHOB chepbl GH3MUECKUX TIPOIIECCOB U sBJIEHWH B BHU/lE | TaOOpaTOPHBIX
CCTOCTEOHHLIX 1 MareMaThuecKoro(rx) ypaBHeHUsi(1) pabor
OIIK-1.5.
TeXHUUECKUX
HAVK A TakoKe Bbi6op 6a30BbIX (DHU3MUECKMX U XUMHUECKHUX 3aKOHOB
YK, JL7Is1 pellieHus 3aZiau rpodecCcuoHaIbHON JleATeTbHOCTH
MaTeMaTHUuecKoro
OIlK-1.7.
ammapara .
PelleHrie  ypaBHEHW,  OINHKCBHIBAIOIIUX  OCHOBHBIE
¢u3nueckre TPOLECCHl, C TIPUMEHEHWeM METO/OB
JTMHEMHOMU asireOpbl M1 MaTeMaTUYeCKOT0 aHaIM3a
MO/ Y/JIb II. D1eKTpoMarHeTusm
OIlK-1.1.
Boisinenne u  kinaccubukauys — GU3NUECKUX U
OIIK-1 XUMHAYEeCKUX TIPOLIeCCOB, TIPOTEKAWIUX Ha OO0bekTe
) ripodeccroHaIbHOM /1eATe/IbHOCTH
Criocoben
OIIK-1.2.
peliatb  3a/auu
OnpezeneHre XapakTepUCTUK (DU3WUYECKOro Ipolecca
rpocdeccroHanbH
- (siBneHus), XapaKTepHOro ISt 00BEKTOB
Oil JiesiTesTbHOCTU o
A OCHOBE npodeccioHaNbHON  JleATeNbHOCTH, Ha  OcCHOBe | TecTHpoBaHUe
TeOopeTUUeCcKoro (3KCreprMeHTa bHOr0) ucciefioBanus | ITucbmeHHas
MCTIO/Tb30BaHUs
OIIK-1.4. pabora
TeOpeTUYeCKuxX U .
D AKTHUECKIX IMpencraBnenre 6a3oBbIX At MpodeCcCHOHaNbHOM | 3aluTa
OEHOB cdepbl (pU3NUECKUX TIPOLIECCOB U SIBJIEHWM B BH/E | 1aO0OpPaTOPHBIX
CCTECTBOHHBIX I MaTeMaTUuecKoro(ux) ypaBHeHusi(i1) pabor
OIIK-1.5.
TeXHUUeCKHUX
HavK. 4 Takoke Bribop 6a30BbIX (DM3MUECKMX U XUMHUYECKHUX 3aKOHOB
Y JL7Is1 pellieHys 3aZiau MpogecCUoHaNIbHON [1eATe/TbHOCTU
MaTemMaThUuecKoro
OIlK-1.7.
anrapara .
PellieHre  ypaBHEHWH,  OIMCHIBAIOIIMX  OCHOBHBIE
¢u3nueckre TpoOLeCChl, C TIPUMEHeHWeM MeTO/0B
NMHeWHOM aireOpbl U MaTeMaTHUeCKOro aHa/Iv3a
MO/JY/JIb III. KosiebaHusi ¥ BOJTHBL.
OIIK-1. OIIK-1.1.
CriocobeH BuisiBneHne U  kinaccudukauys — GU3NUECKUX U
peliaTb  3a/lauM | XUMUUECKUX TIPOLIECCOB, TpOTeKarommMx Ha ob6wekTe | TecTrpoBaHUe
npoeccroHanbH | MpodecCcroHaNbHOM /1eATeTbHOCTH [MucemeHHast
ot pesitenbHOCTU | OITK-1.2. pabora
Ha ocHoBe | OripefiesieHre XapaKTePUCTUK (U3MUECKOro Tpoliecca | 3aiuTa
VICTI0/Ib30BaHus (sBneHus), XapaKTepHOro IS 00BEKTOB | 7abopaTOPHBIX
TEOPeTHUeCKUX W | MpodecCHOHaNbHOW  /IesiITeIbHOCTH,  Ha  OCHOBe | paboT
MIPAKTUUeCKUX TEeOPeTUYeCKOro (3KCreprMeHTa bHOI0) UCC/Ie0BaHHS

OCHOB

OIIK-1.4.




eCTeCTBeHHbIX H

ITpencraBienre 6a3oBbIX A1 MPodeCcCHOHANbHOM

TeXHUUYECKHUX chepnl (GH3MUECKUX TIPOLECCOB W SIBJIEHWM B BUJE
HayK, a TakXe | MaTeMaTH4yeCcKoro(1x) ypaBHeHusi(1)
MareMmarrueckoro | OITK-1.5.
ammapara Bribop 6a30BbIX (DHU3MYECKMX U XUMHUYECKHUX 3aKOHOB
JL7s pellieHys 3aZiau rpodecCcuoHaIbHOM [leATeTbHOCTH
OIlK-1.7.
PemieHnie  ypaBHEHMii,  OMNHWCHIBAIOIIUX  OCHOBHbIE
¢du3nueckre TpOIeCChl, C TIPUMEHeHWeM MeTO/0B
JMHEMHOH arebpbl 1 MaTEMAaTUUYECKOTO aHa/IM3a
MOAYJIb IV. OnTuka.
OIIK-1.1.
BoisiBnenne U Knaccupukanys — (QU3MUECKUX U
OIIK-1 XUMHAYEeCKUX TIPOLIeCCOB, TIPOTEKAWIUX Ha OO0BekTe
) ripoeccroHa/IbHOM /leATeTbHOCTH
Criocoben
OIlK-1.2.
peliath  3afiauu
OrmpefienieHe XapaKTePUCTUK (PU3NUECKOro TIpoljecca
ripodeccoHa/bH
< (siBneHus), XapaKTepHOro JUst 00BEKTOB
ol [leATeNbHOCTH o
Ha OCHOBE npodeccroHa/bLHOM  ZIeITeJIbHOCTA, Ha  OCHOBe | TecThpoBaHUe
TeOpeTUUeCKoro (3KcrepuMeHTabHOr0) ucciefioBanus | ITucbmeHHas
HCII0J/Ib30BaHUS
OIIK-1.4. pabora
TeOpeTUYeCcKux U .
IDAKTHUECKIX IMpencraBnenre 6a3oBbIX A/ MpodecCHoHaNbHOM | 3aluTa
OEHOB chepnl (U3MUECKUX TIPOLIECCOB U sIBJIEHWH B BHU7e | 1aO0OpaTOPHBIX
CCTECTBOHHBIX 1 MaTeMaTUuecKoro(ux) ypaBHeHusi(i1) pabor
OIIK-1.5.
TeXHUUECKUX
HavK. 4 Takoke Bribop 6a30BbIX (DH3MUECKMX U XUMHUYECKHUX 3aKOHOB
Y JL7Is1 pellieHys 3aZiau NpogecCUoHaNIbHOMN [leATe/TbHOCTH
MaTemMaThUuecKoro
OIlK-1.7.
armapara .
PerleHrie  ypaBHEHW,  OINHKCBHIBAIOIIUX  OCHOBHBIE
¢u3nueckre TmpoOLeCChl, C TIPUMEHeHWeM MeTO/0B
JTMHEMHOMU asireOpbl U MaTEMaTUYeCKOT0 aHaIM3a
MO/JYJIb V. CtpoeHnue aToma
OITK-1.1.
BoisBnienne U kinaccudukaiys — QU3MUECKUX U
OIK-1 XUMHUUECKUX TIPOL[eCCOB, TPOTEKAIIUX Ha OO0BeKTe
) ripodecCcHoHaNbHON JleATeTbHOCTH
CriocobeH
OITK-1.2.
peliaTb  3ajauu
OrnpefienieHrie XapakKTePUCTUK (PU3WUYECKOro Tipoliecca
nipogeccuoHaIbH
< (sBneHus), XapaKTepHOTo TSI 00BEKTOB
Ol [leATenbHOCTH o
A OCHOBE rnpodeccroHaNbHOM  IeITeTbHOCTA, HA  OCHOBE
TEOPeTUUeCKOro (3KCTIeprMeHTaIbHOT0) UCC/IeZI0BaHMS
WCI0JIb30BaHUS
OIIK-1.4. TectupoBanue
TeOPeTHUYEeCKUX U .
IIpencraBneHrie 0a30BBIX [yl MpodeccroHaTbHON
MPaKTUYeCKUX .
OCHOE cdepbl GH3MUECKUX TIPOLIECCOB W sIBJIEHUN B BU/IE
CCTOCTECHHLIX 1 MareMaThuecKoro(ux) ypaBHeHUsI(i1)
OIIK-1.5.
TeXHUUECKUX
HAVK A Takoke Bbi6op 6a30BbIX (U3NUECKHUX U XUMHUYECKHUX 3aKOHOB
Y JIJIs1 pellieHus 3a/1a4 MpoQeCcCUOHaNIbHOM AesTe/TbHOCTH
MaTeMaTUueCKoro
OIIK-1.7.
amrmapara

Pemenne  ypaBHeHMY, OIHWCBHIBAKOIIUX  OCHOBHBIE
(Gusnyeckre TMpoLeCChl, C IPUMEHeHHWeM MeTO/I0B
JTMHEMHOMU aireOpbl M1 MaTeMaTUYeCKOT0 aHaIM3a




MO/JY/JIb VI. TepmoanHamMuKa

OIIK-1.
Criocoben
peliliaTh 3aZiauu
ripogeccoHa/bH
oM J1esiTe/IbHOCTH
Ha OCHOBe
HCI0JIb30BaHUS
TEOPeTUYECKUX U
MpaKTUUYeCKUX
OCHOB
€CTeCTBeHHBIX U
TeXHUUECKUX
HayK, a TaKXKe
MaTeMaTUueCKOro
armapara

OIIK-1.1.

BoisiBneHue U Knaccupukanms — (QU3MUECKUX U
XUMHAYEeCKUX TIPOLIeCCOB, TIPOTEKAWIUX Ha O0bekTe
ripoecCrOHa/BLHOM /leATeTbHOCTH

OIIK-1.2.

OnpepieneHre XapakTepUCTHK (U3MUECKOro Iporecca
(siBNeHUN), XapaKTepHOro ISt 00BEKTOB
npodeccuoHaNbHON  JIeATeNIbHOCTH, Ha  OCHOBe
TeopeTUUeCcKoro (3KCrepuMeHTa/IbHOT0) UCC/IelOBaHUS
OIIK-1.4.

IIpeacraBnenrie 0a30BBIX [y MpodeccroHaTbHON
cdeprl (U3MUECKMX TIPOLIECCOB W SIBJIEHUH B BUJe
MaTeMaThUuecKoro(ux) ypaBHeHusi(i1)

OIIK-1.5.

Bbei0op 6a30BbIX (U3MUECKHUX W XUMHUYECKHX 3aKOHOB
JJ1s pellieHys 3aJjau poQeCCHOHANbHOM /1esiTe/IbHOCTH
OIIK-1.7.

PelieHue  ypaBHEHMii, OMNMCHIBAIOIIMX  OCHOBHBIE
¢busnyeckre TMpoLECChl, C TPUMEHEHHWeM MeTO/I0B
JTMHEMHOMU asireOpbl 1 MaTeMaTUYeCKOT0 aHaM3a

TectupoBanue
ITuceMenHas
pabora




2.0HIEHOYHbIE MATEPUAJIbI 1 CPEJJCTBA /151 IIPOBEPKUA
COOPMUPOBAHHOCTU KOMHETEHI_[I/Iﬁ
MOAYJb I «MexaHuka»

TecmupogaHue:
Bbibepume o0uH 8apuaHm omeema.

Bpems u3mepsiercs B ejuHuiiax cucrembl CUB ...
yacax

MUHYyTax

+CceKkyHJax

IlepemerieHue 3a MPOME)XYTOK BPeMeHHU — 3TO ...

TMyThb, TIPOMeHHBIN 3a ITOT MPOMEKYTOK BpeMeHH!

KpaTualilliee pacCTOsIHAE MeXX/ly HaualbHOW U KOHEUHOW TOUKaMU TPaeKTOPUM OMUCAaHHOM 3@ 3TOT
TIPOME)KYTOK BpeMeHU

+BeKTOp, TTPOBe/IeHHbINM OT Haua/JbHON TOUKM K KOHEUHOM TOUKH TPAaeKTOPUU OITMCAHHOM 3a 3TOT
TIPOME)KYTOK BpeMeHU

CucremMa orcuera — 3T0...

CHCTEMd KOOPAWHAT,

CUCTEMA KOOPAWHAT CBA3dHHAA C T€JIOM OTCUETA

+crcTeMa KOOpJUHAT CBg3aHHas C TeJIOM OTCUeTa U Yachbl

cucremMa ypaBHeHI/Iﬁ TMO3BOJIAIOIIUX BBIUUC/IUTE 3HAaUE€HHE BEJIMUYWHBI Uepe3 IIpOMeXXYTOK BDEMEHHN
OTHOCHUTEJIbHO €€ IIePpBOHAYa/IbHOI'O 3HAUYEHMHS,

J/1inHa usmepsercsa B eauHunax cucremsl CU B...
KM
+t™M
CcM
MM

IIpsiMo/IMHeliHOe PaBHOYCKOPeHHOe JBIDKeHNe 3TO ABIDKeHHe. ..

B/I0/Tb TIPSIMOM, TIPU KOTOPOM 3a pPaBHbIe POMEXYTKH BpeMeHU YCKOpeHUe U3MeHsIeTCsI Ha paBHbIe
3HaueHus;

+B/10/Tb IPSIMOM, TTPH KOTOPOM 3a paBHbIe IPOMEeXXYTKHA BpeMeHU CKOPOCTh M3MEeHSIeTCsl Ha PaBHbIe
3HaueHus;

B/I0/Tb TIPSIMOM, TIPM KOTOPOM 3a PaBHbIe MPOMEXYTKH BpeMeHH TepeMellieHre U3MeHsIeTCsl Ha
paBHbIe 3HAUEHUS;

B/IO/Tb TIPSIMOM, TIPU KOTOPOM 3a PaBHbIe MPOMEXYTKH BpeMeH! CKOPOCTb U YCKOpPeHHe
W3MEeHSIFOTCSl Ha pPaBHbIe 3HAaUeHMUS;

Ha pucyHke n300paxxeHbl rpa)MKy 3aBUCHMOCTH YCKOPEHHS 0T BpeMeHHU. Y Ka)KHTe HoMep
rpajuka cooTBeTCTBYIOIMI NPAMOJIHHENHOMY PaBHOYCKOPEHHOMY JBH)KEHHI0



+3
4

ITepemelieHre NpPH NPAMOIHHEHHOM PAaBHOYCKOPEHHOM /IBH)KEHHH OIIpe/ e/ IfAeTcsl
dhopmynoii:

AF =Vt

AF =Vt +at

at

2
V+V,

AT =Vt +

+AT = t

CkopocTth usmepsierca B efuHuIiax cucrembl CU B...
KM/4ac

+Mm/c

cMm/c

MM/C

IIpsiMo/IMHelHHOe paBHOMEPHOE ABY)KEHHE 3TO0 ABVIKEHHE. ..

B/]0JIb TIPSIMOM, IIPY KOTOPOM 3@ PaBHbIe TIPOMEXXYTKU BpeMEeHU YCKOPeHUe N3MeHsIeTCsl Ha paBHbIe
3HaueHus;

B/]0JIb TIPSIMOM, TIPYM KOTOPOM 3a paBHble TIPOMEXXYTKHU BpeMeHU CKOPOCTb U3MEHSIeTCsI Ha PaBHbIe
3HaueHwUs;

+B/10/1b TIPSIMOM, TIPY KOTOPOM 3a paBHbIe TIPOMEeXXYTKHU BpeMeHU TepeMellieHre U3MeHseTCsl Ha
paBHbIE 3HAUEHUS;

B/]0JIb TIPSIMOM, MIPY KOTOPOM 3a paBHbIe TIPOMEXXYTKU BpeMeHU CKOPOCTb U YCKOpPeHUe
M3MEHSIIOTCSl Ha paBHble 3HaUeHUs;

Ha pucyHke n300pakeHbl rpauKH 3aBUCMMOCTH CKOPOCTH OT BPeMeHHU. YKaKUTe HoMep
rpajuika cooOTBeTCTBYIOIMII MPAMOJTHHENHOMY PAaBHOMEPHOMY ABI)KEHHIO.

5 1 z

3
d

A WN R

OTHOILIIeHHe NepeMeleHHs], COBEPIIEHHOr0 3a HeKOTOPhIH 0eCKOHeYHO MaJIblil MPOMEeXyTOK
BpeMeHH, K BeJIHYHHe 3TOr0 NpoMe)XyTKa BpeMeHH 3TO0...

+MrHoBeHHas CKOPOCTb

CpejHsist CKOPOCTb

MrHoBeHHOe yCKOpeHue

CpeziHee yckopeHue

IlepemelieHue 3a NPOMe)XyTOK BpeMeHH — 3TO0...
NyTb, IPOM/IEHHBIN 3@ 3TOT IPOMEXYTOK BpeMeH!



KpaTuaiilliee pacCTOSIHUE MeXX/y HauaJbHOW Y KOHeUHON TOUKaMU TPaeKTOPUM OTIMCAHHOM 3a 3TOT
MPOMEXKYTOK BpeMeHU

+BeKTOp, TIPOBe/IeHHbIN OT Haua/lbHOM TOUKU K KOHeUHOW TOUKH TPAaeKTOPUU OITMCAHHOM 3a 3TOT
MPOMEXKYTOK BpeMeHU

HeT MPaBUJILHOTO OTBETa

Ha pucyHke u3o0paxeHbl rpa)uKH 3aBUCHMOCTH IepeMelieHUsI 0T BpeMeHHU. YKaKuTe
HoMep rpa¢uKa CoOTBeTCTBYHOIUN NPAMO/JIMHEHHOMY PaBHOYCKOPeHHOMY JBHKEHHUIO.

5 1 z

3
d

A WN

ITo rpaduKy 3aBHCMMOCTH CKOPOCTH OT BpeMeHH, H300pakeHHOMY Ha PUCYHKe, OTIpe/ie/IuTe
CPe/{HIOI0 CKOPOCTH 3a nepBbie 4-H CeKyH/ABI.

12 m/c
3 Mm/c
+7 M/c
6 m/c

IIpsiMo/IMHelHOe PAaBHOYCKOPEHHOe BI)KEeHNe 3TO0 ABIIKEHHeE. ..

B/]0/1b IIPSIMOM JIMHUM, TIPY KOTOPOM 3a PaBHbIe IPOMEKYTKU BpEMeHH YCKOpeHHe U3MeHsIeTCs Ha
paBHble 3HAYEHUS

+B/I0/1b NIPSIMOM JIMHUU, TIPY KOTOPOM 3a PaBHbIe ITPOMEXKYTKU BpeMeHH CKOPOCTb U3MeHsIeTCs Ha
paBHble 3HAUEHUS

B/I0/1b TIPSIMOM JIMHUM, TIPY KOTOPOM 3a PaBHbIe IPOMEKYTKU BpeMeHU TepeMellieHre U3MeHsIeTCsl
Ha paBHbIe 3HaUeHHUs

B/I0/1b TIPSIMOM JIMHUM, TIPY KOTOPOM 3a PaBHbIe TPOMEXXYTKH BpeMEeHH CKOPOCTb U YCKOpeHHe
V3MEeHSIOTCS Ha paBHble 3HaUeHUsI

ITepemelnieHre NpyY NPsAMO/IHHEHHOM PaBHOYCKOPEHHOM /[BVDKEHHH OIIpeje/iseTcs
(dhopmyoii:

AT =Vt

AT =Vt +at

. _ ., at?
+Ar =Vt +—



ITo rpaduKy 3aBHCMMOCTH CKOPOCTH OT BpeMeHH, H300pakeHHOMY Ha PUCYHKe, OTpe/ie/iuTe
nepemMeIreHue 3a NPOMeXyTOK BpeMeHH MeXXAY 2-il M 4-H CeKyHAaMH.

OTHoLIeHNe nepeMelleHHs1, COBEPIIEHHOT0 3a HeKOTOPbI 0eCKOHEeUHO MaJIbIi MPOMEeXYTOK
BpeMeHH, K Be/IHYHHe 3TOro MpoMeXXyTka BpeMeHH 3TO...

+MIrHOBeHHas1 CKOPOCTb

CpeaHssI CKOPOCTb

MI'HOBEHHOE YCKOpeHue

CcpenHee yCKOpeHHe

Touka A ABIKeTCsl 110 OKPY)KHOCTH B HanpaB/IeHUM YKa3aHHOM Ha pucyHKe. BekTop
YI/7I0BOM CKOPOCTH TOUYKH A HampasBJ/ieH:

T0 KacaTe/bHOW K OKPY>KHOCTH B HallpaB/IeHUU /IBUYKEHUSI TOUKH

T0 KacaTeJbHOM K OKPY>KHOCTH B TIPOTUBOIIO/I0’KHOM HallpaB/IeHUM JABMXKEHUS] TOUKU
+B B/]0/Ib OCU BpallleHHsI BBepX

B B/I0/Tb OCU Bpall|eHHsI BHU3

Kak aBmxercs MmaTepuanbHas To4ka, ecsim a_ =0, a, =const?

Touka ABWXeTCsI NPSIMOJIMHEMHO, PABHOYCKOPEHHO
Touka ABMXeTCs TPSIMOJIMHEHO, PABHOMEPHO
+Touka ABMKETCS TI0 OKPY>KHOCTU, paBHOMEPHO
Touka ABMXeTCs 110 OKPY>KHOCTU, PaBHOYCKOPEHHO

MarepHa/ibHas TOYKA JBHKETCA COTJIACHO YPaBHEHHIO: X = 4t + 2t*. OnpeaesuTe 3HAYeHUS
Hauya/bHOH CKOPOCTH U YIJIOBOr0 YCKOPEeHHMS.

+HayvasibHas yryoBas CKOPOCTb = 4, yIjIoBOe yCKOpeHue = 4

Haya/lbHasi yIjioBasi CKOPOCTb = 4, yIJIOBOe yCKOpeHue = 2

Haya/lbHasl yI/ioBasi CKOPOCTb = 2, YIJIOBOe YCKOpeHue = 4

3HaueHMs Hauya/lbHOM YITIOBOM CKOPOCTH Y YIVIOBOT'O YCKOPEHHUs ONpee/IUTh HeBO3MOXKHO

Touku A 1 b HaxXoAATCA HA pajguyce, TOUKa A Ha PacCTOAHUM I OT OCH BpallleHusd, a Touka b
Ha paccTosiHuM 2r . Onpepaesure COOTHOLLIEHHUE MeXX/y UX YIIOBBIMH CKOPOCTSIMH M
JIMHEeHHBIMH.

JTMHENHbIe CKOPOCTHU U YIJIOBble CKOPOCTH TOUYEK PABHbI

JIMHEeIHbIe CKOPOCTH TOUeK PaBHBI, YIJIOBasi CKOPOCTb TOUKU B GosibIe yriioBoi CKOPOCTH TOUKA
A

yTJIOBbIE CKOPOCTU TOYEK PaBHBI, JIMHEMHAsi CKOPOCTh TOUKH A 0oJbIlle TUHEHOW CKOPOCTH TOUKH
b

+yT/I0Bble CKOPOCTU TOYEK PaBHBI, JIMHEHHasi CKOPOCTb TOUKK b OoJiblile TMHEIHOM CKOPOCTH
TOUKU A



MarepuanbHasi TOUKa PAaBHOMEPHO ABIIKETCSI 110 TPaeKTOPUH YKa3aHHOHU Ha PUCYHKe.
Onpepenure, B KAKOH TOUKe YCKOpPeHHe MaKCUMa/IbHO.

U 0

yCKOpeHre MaKCUMasbHO B TOuKe 1
yCKOpeHue MaKCMMaJslbHO B TOUKe 2
+yCKOpeHue MaKCMMaJbHO B TOUKe 3
YCKOpeHHe BO BCeX TOUKaX PaBHO HYJIIO

MarepuanbHas TOUKa ABHKETCA COIJIACHO YPaBHEHHIO: ¢ =4t + 2t?. Onpeye/inTe 3HAYCHHUSA

Haya/IbHOHU YITI0BOU CKOPOCTH M YIJIOBOI'0 YCKOpPEeHHS.

+HayasibHas yryoBas CKOpOCThb = 4, yIjIoBOe yCKOopeHUe = 4

Haya/lbHas yIrjoBasg CKOpPOCThb = 4, yIJIOBOe yCKOopeHue = 2

Haua/ibHas yrjoBas CKOPOCTb = 2, YIJIOBOe yCKopeHue = 4

3HaueHMs HauaJbHOM YIJI0BOM CKOPOCTH Y YIJIOBOTO YCKOPEHUS ONpefeIuTh HEBO3MOXKHO

Ha pucyHke n300paxeHsl rpa)uKy 3aBUCHMOCTH YIJIa IOBOPOTA OT BPEMEHH /ISl YIJIOBBIX
CKOpoCTedl @, M ®,. YKa)XHUTe NPaBH/IbHOE COOTHOIIEHHEe Me)XAY YHC/IeHHBIMH 3HaUeHUsIMH
YI/I0BBIX CKOPOCTeH.
@ ]

oy

I

w, = w,

+w, > o,

o, < o,

OTpe/Ie/IUTh He BO3MOKHO

Kax HanpaB/ieHbl BeKTOPa HOPMa/IbHOT'0 ¥ TAaHTeHIIHA/ILHOT'0 YCKOPeHUA?

BEKTOD HOPMaJIbHOT'O YCKOPEHHsI HallpaB/ieH HOPMa/IbHO paZiiyCy OKpPY>KHOCTH, BEKTOD
TaHTeHLIaIbHOT0 YCKOPeHUs HarpasJ/ieH M0 PaJijuyCy OKPY>KHOCTH

BEKTOD HOPMaJIbHOTO YCKOPEHHs HarlpaBJieH 110 PaIuyCy OT LieHTpa OKPY>KHOCTH, BEKTOP
TaHTeHLIMaIbHOT'0 YCKOPeHUs HarpaBJ/ieH 10 KacaTe/IbHOM K OKPY>KHOCTU

+BEKTOP HOPMaJIbHOTO YCKOPEHHs HarpaBJieH 110 PaInyCy K LEHTPY OKPY>KHOCTH, BEKTOP
TaHTeHLIMaIbHOT0 YCKOPeHUs HarpaBJ/ieH M0 KacaTeJbHON K OKPY>XHOCTH

YKaxure BUJ| JBWKEHHUSA, €C/IU NP [JBY)KEHUH TeJla BhINOMHsATCA ycnosusa, # 0,a, =0.

1. ITpssmonuHelHOe, paBHOMEpPHOe 2. KpuBonrHeliHoe, paBHOMepHOe
3. [TpsiMonuHelHOe, HepaBHOMEDPHOE 4. KpuBonvHeliHOe, HepaBHOMEpHOe

Ha pucyHke 1 yKa3aHbl HanipaB/IeHUs CUJI ieHCTBYIOIIMX Ha Teso. Ha pucyHKe 2 yka3aHbI
BO3MOXXHBbIe HallpaB/IeHUsl BEKTOpPa YCKOPEeHUs ABH)KEHHS Tea. Y KaKUTe [IpaBU/IbHOe



HaIlpaB/IEHHE BEKTOPA YCKOPEHHUHA.

3
. 5
i 1
puc.1 puc.2 2
1
+2
3

ornpene/jIMTb He BO3MO>KHO

ITo rpa¢uiKy 3aBHCHMOCTH CUJIBI YIIPYTOCTH BO3HHKAOLIEN B MPY)XHUHe 0T eé pacTsHkeHUus
onpeaenute Ko3puipeHT )KECTKOCTH NPY)KUHBI.

5
3

-
T
I I

L

KO3 pULIMeHT KECTKOCTU Npy>kuHbI paBeH 0,8 H/m
+K03¢dULIMeHT )KECTKOCTU MPY>KUHBI paBeH 1 H/m
K03((ULIMeHT )KECTKOCTU NPy KKHbI paBeH 80 H/m
K03 duULIMeHT )KECTKOCTU NpY>KUHbI paBeH 100 H/m

Ha pucyHnke npejcraBiieH rpa¢uk 3aBUCHMOCTH CKOPOCTH Tejla Maccoi 4 K2 0T BpeMeHH.
Omnpeje/uTe YHC/IEHHOE 3HAYeHNe CUIbI IefCTBYIOLIEN Ha Teso.

Ha Teso JerCTByeT cua paBHas 16 H
Ha TeJI0 JleliCcTByeT cua paBHas 8 H
+Ha Teso JelcTByeT cuia paBHas 4 H
OIpe/ie/ITh He BO3MOKHO

Tperuii 3akoH HbroTOHa onpefe/nsiercs popmyJ/iou:

F=ma
Flz = F21
+ F12 = _le

FlZ = _F21



Onpepenure Bec Tej1a Maccou 4k2 Ha HAK/IOHHOM MJIOCKOCTH, €C/IM yro/I HaK/I0Ha MJI0OCKOCTH
C FOPU30HTA/IBI0 cocTaBisgeT 60°

Bec Tesa paBeH 40 H

+Bec Tena paseH 20 H

BEC TeJsla paBeH 2 KT

BeC TeJsla paBeH 4 Kr

B pe3y/ibTaTe NPOBeJAEHHBIX IKCIEPHMEHTOB ¢ OPYyCKOM Ha HAK/IOHHOH NMOBEPXHOCTH
YCTaHOBH/IM, YTO €C/IM Yro/l HaK/IOHa IUI0CKOCTH: cocTasJser 30°, To Opycok Ha eé
MOBEPXHOCTH MOKOUTCA; cocTaBiser 45° , To GpyCcoK paBHOMEPHO CKOJIL3HT I10 eé
MOBEPXHOCTH; cocTaBasger 60, To GPyCOK CKOIb3UT C YCKOPEHHeM 10 eé MOBePXHOCTH
Onpezenurte K03 duiieHT TpeHUs1 OPyCKa, C TOBEPXHOCTHIO T0Jb3YSICh Pe3y/IbTaTaMH
5KCIepPUMEHTOB.

K03 uiieHT TpeHus paBeH 0,58

+K03(pduLeHT TpeHUs paBeH 1

K03 pULIMeHT TpeHus paBeH 1,73

orpezie/IuTh HEBO3MOKHO

3akoH BceMHUpPHOro TAroTeHusi ONMUCHIBAET...

CUJIy B3aUMHOI'0 NIPUTSDKEHUS MeXXAy riaHeTaMy U CoHLeM
CUITy B3aUMHOT'O TIPUTSDKEHUSI MeXY IJlaHeTaMu

CUJTy B3aUMHOI'0 TIPUTSDKEHUS MEXY TeJlaMU

+CWJTy B3aMHOIO MPUTSDKEHUS MeXXy MaTephabHbIMA TOUKaMU

3aKoH cOXpaHeHHs MMITyJ/IbCa [J1aCUT:

+/IMnyibC M301MPOBAaHHOM CUCTEMBI TeJl He U3MeHSIeTCs C TeueHHeM BPeMeHU
ViMny/ibC Tesla B U30JIMPOBAHHOM CHCTeMe He M3MeHsIeTCsl C TeYeHHeM BpeMeHU
ViMnyibC M301MpOBaHHOM CUCTEMBI TeJl paBeH HYJII0

CyMMa UMIy/IbCOB B3aUMO/eCTBYOLMX TeJl B U30JIMPOBAaHHOM CUCTeMe paBHa HYJIIO

MexanuuecKasi padoTa CH/IbI (If) HanpaBJ/IeHHOH Mo/ yI/ioM (o) K NepeMeljeH’I0 Ha
nepeMeileHnu! (§ ) omnpepensercs no popmy.ie:
A=F-S

A:Ecow
S

+A=F-S-cosa
A=F .S sina

le/l TOPMOXE€HHU KUHETHUYECKAA JHEpPprud TeJia...
YMEHLIIAE€TCA, HO €€ 3HAUYeHHe Oos1bIIIe HYJIA
YBE€/IMUMBAECTCA U €€ 3HaUeHHe Oo/bI11Ie HYJId
YMEHBIIAETCA U ee 3HaUeHHe MEHbIIIE HYJIA
YBe/IMUMBAETCA, HO €€ 3HaUYeHHEe MEHbIIIE HYJIA

Onpepenure ync/ieHHOe 3HaYeHUe KHHEeTHYECKOHM SHePruM Tejia Macco 2Kz, eC/IM HMITYJ/IbC
3TOro0 Tejia paBeH 8kzm/c.

+KUHeTHUUYeCKOM 3Hepruu Tesa paBHa 16 [k

KMHETUYeCKOU SHepruu Tesa paBHa 4 [

KWHeTHUYeCKOW 3Hepruu Tesa paBHa 8 [Ix

KMHeTUYeCKOW 3Hepruu Tesa pasHa 32 JIx



ITopgbeMHBIN KpaH paBHOMEPHO M0/JHUMaeT BePTHKa/JAbHO BBepx rpy3 maccou 100 Kr Ha
BBICOTY 5 M 3a 5¢. Kakylo MexaHM4eCKy0 MOIHOCTh Pa3BHBaeT NOABEMHBIN KpaH BO BpeMsi
3TOro noabeMa?

0 Bt

+1000 Bt

5000 Bt

25000 Bt

Teso maccoii 10 Kr umesio ckopocThb 2 M/c. Kakoii cTasia CKopocTh Tejia 1oc/ie COBepuIeHHsl
Ha/| HUM padotbr 60 Ik ?

1 m/c

2 m/c

3 m/c

+4 m/c

KI/IHeTI/I‘IECKaH 3Hepl"l/lﬂ TeJ/ld 3TO Be/J/IMYHUHA paBHaH cese
coBepIlIeHHO} paboTe 110 M3MeHeHHI0 CKOPOCTH Tenla
paboTe, KoTopasi Oy/leT COBepIleHa 10 U3MeHEeHHUI0 CKOPOCTH Te/la
mv?
2
+COBepILIEeHHOM paboTe 10 U3MeHEeHUI0 CKOPOCTH TeJla U3 COCTOSHMUS TIOKOSI

+

Kak u3MeHUTCA NoTeHMa/IbHasA YHeprus ynpyroae¢opMHpPOBaHHOTO Te/ia P YBeTHUEeHUU
ero gedopmarnuu B 3 paza?

MOTeHLIMaIbHas SHePrys He U3MeHUTCS

TIOTeHIMa/IbHast SHepPrysl YBeJTMUUTCS B 3 pa3a

MOTeHLIMaIbHas SHePrHs YBeJIMUUTCS B 6 pa3

+TI0TeHIMaTbHAsT SHEPTUsl yBeJTUUUTCS B 9 pa3s

MoMeHT UHepLMHU Te/la OTHOCUTE/IbHO JJAHHOU OCH 3TO...

HMHepLs Te/la B JaHHbIA MOMEHT BpeMeHH!

Be/IMUMHA, XapaKTepu3yolljasi MHePTHOCTb Tesla OTHOCKUTEbHO JaHHOM 0CU
XapaKTepUCTHKA BpalljaTe/bHOTO JABW>KEHUS

+Be/IMUMHA, paBHas aireOpanvyecKkoi CyMMe MOMEHTOB WHEPLUM MaTepUabHbIX TOUeK
COCTABJISIFOLIUX TeJI0 OTHOCUTEBHO JJaHHOM OCU

Kak u3MeHUTCSA MOMEHT HHePIUH CTeP)KHSI 0THOCUTE/ILHO OCH, eC/IH eé NepeHecTH C KOHLa
CTep)KHs K ero cepeAuHe? (0Cb IPOXO/UT NePHeHANKY/IAPHO CTEP)KHIO)

MOMEHT MHEePLIUU CTePKHSI He U3MEHUTCS

MOMEHT WUHEepPLIUY CTEeP>KHS YBeJIMUUTCS B 2 pas3a

MOMEHT MHEePLIUU CTePKHSI YMEHBLIUTCS B 2 pas3a

MOMEHT WHEePLIUY CTEeP>KHSI YMEeHbILIWTCS B 4 pasa

BekTop momeHnTa cuiibl F oTHOCHTe1bHO TOuKH O HamnpaBJ/ieH:

10 HaIIpdBJIEHHUIO BEKTOPA CHJIbL F
10 HAIIpdBJIEHHWIO BEKTOPA (F)3a,qa}01_u;ero MOJIOKEeHH e TOUKH ITPUJIOKEeHHA CHUJIbL F



BHU3 B BZI0/Ib OCH TIepIeH/JUKYJISPHOM IIJIOCKOCTH, B KOTOPOW HaXO/ATCS BeKTOpa
+ BBepPX BJ0J/Ib OCH NePIIeHUKYISIPHOU IIJIOCKOCTH, B KOTOPOM HaXOJATCSI BEKTOpa

Al. Tsokenmblli MOJIOT TIaJjaeT Ha CBal0 M BOMBaeT ee B 3eM/I0. B 3TOM Tmpoiecce MpouCXOgUT

rpeoOpa3oBaHue

1.mOTeHIMAaTbHOM  YHEPrUM  MOJIOTa BO 2.KMUHETHMUECKOW  SHEPrMM  MOJIOTa  BO
BHYTPEHHIOIO SHEPTHI0 CBau BHYTPEHHIOI0 SHEPTHI0 MOJIOTA, CBa, TOUBBI

3. BHYTpeHHel 3Heprud  Mojiota B 4. BHYTPeHHeH SHEepPryuu MOJIOTa BO
KUHETUYECKYI0 U TIOTEHL[UA/bHY0 JHEPIHMI0 BHYTPEHHIO SHEPTyI0 CBau U TOYBbI

CBaH

YKaxute hopMyly MOMEHTA CH/Ibl OTHOCUTE/IHHO HeN0ABH)XHOMN TOUKH.

v = 9F
3
v = 9F
dr
+M =[rxF]
M =[IE><F]

Ha PUCYHKe H306pa)KéH pPbluar K KOPpOTKOMY Il/Iedy, KOTOPOro nojBeiieHbl YeTbIpe
OJMHAKOBBIX Irpy3d. CKO/IBKO HY)>XHO NMOABECUTDb K KOHLY JYIMHHOI'O I/Iedd TAKHX Ke l"py30B?

PR TR S [ p——

I I 1 I I

| | ! | |
TTTTrrTAT T T T
K KOHILly [IJTMHHOTO Tiieya Hy>KHO TI0/IBeCUTh 4 TaKUX >Ke Ipy3a
K KOHILY JIJIMHHOTO TJIeya HY>KHO TIO/IBeCUTh 3 TaKUX Ke Tpy3a
K KOHILly [IJTMHHOTO Tiieya Hy>KHO TI0/IBeCUTh 2 TaKUX >Ke Ipy3a

+K KOHI]y JIJTMHHOTO Tlleua Hy>KHO MOJBeCUThb 1TaKoi e rpy3

Kak u3MeHUTCs KUHeTHUYeCKasi JHeprus Bpaljarinerocs Tejia 0THOCUTE/IbHO 0CH C
yBeJIMYeHHEeM ero yrjioBoil CKOpoCTH BpaieHus B 3 pa3a?

KMHeTHUYeCKast SHeprvs BpalljarolLerocs Tejia He U3MeHUTCS

KUHEeTHYeCKasl SHeprys Bpallarollerocs Teja yBeJTuuuTcs 3 pasa

KMHeTUUYeCKast SHeprys BpallarolLerocs Tejia yBeJIMunTcs B 6 pas

+KUHEeTHUYeCKast SHeprus Bpalllarolllerocs Tesia yBeJuuuTcs B 9 pas

Kaxk u3MeHUTCS MOMEHT UMITYJ/IbCa Te/la OTHOCHTE/IbHO 0CH, eC/TH YBe/IMUUTD er0 MOMEHT
WHepILUM B ABa pa3a?

MOMEHT UMITyJIbCa Tesla He U3MEeHUTCS

MOMEHT HMMITyJIbCa Tejla YMEeHbLIUTCS B 2 pas3a

+MOMEHT UMITyJ/IbCa Tesla YBeJIMUUTCS B 2 pas3a

MOMEHT MMITyJIbCa Tesla YBeJUYUTCA B 4 pasa

YKkaxure (bOpMyJ'ly MOMEHTAa l/lMl‘lyJIbca OTHOCHUTE/ILHO HQHOABI/I)KHOF[ TOUYKH.
(=P

at



Kak u3MeHUTCA MOMEHT UMITY/IbCa U30/IMPOBAHHOU CHCTeMbl OTHOCUTE/IbHO OCH, €C/TH
YBe/JIMYUTH €é MOMEHT MHepPLUM B JjaB pa3a?

+MOMEHT UMITy/IbCa CUCTEMbI He U3MEHUTCS

MOMEHT MMITyJIbCa CUCTEMbl YMEHBLIUTCS B 2 pas3a

MOMEHT UMITyJ/IbCa CUCTEMbI YBEJTMUUTCS B 2 pa3a

MOMEHT MMITyJIbCa CUCTEMbI YBEJIMUUTCS B 4 pasa

BenuurHa, xapakTepusylolllas WHEpPTHble CBOMCTBa TeJl TPU BpalljaTeJbHOM [BWXKEHUU U
JBWKEHWH 10 OKPY>KHOCTH, Ha3bIBaeTCs

1. MOMEHT UHEepLIUU 2. macca

3. MOMEHT UMITyJ/IbCa 4. MOMEHT CHJIbI

3adauu 015 nucbmeHHOU pabombl no meme: «D1eMeHMbl KUHeMAMUKL»
1. ITo rpadMKy 3aBUCUMOCTH CKOPOCTH OT BpEMEHH U300pa)KEHHOMY Ha PUCYHKE OTpe/ie/TUTe

CpeJHIOK0 CKOPOCTH 34 IT1epBhbIe 4-u CEeKYH/bI.
Vo

2. YacToTa Bpall[eHHs TOUKH 110 OKPY)KHOCTH yBe/unBaeTcs ot 2¢! 10 4c¢™! B Teuenwue 2c.
OrnpefieTuTh KOIMUeCTBO 000POTOB C/le/laHHbIX TOUKOM 3@ 3TOT IIPOMEKYTOK BPEMEHH.

[TocTpouTs rpavik 3aBUCMMOCTH YTJI0BOM CKOPOCTH OT BPeMeHHM 3a JIaHHbIU IPOMEeKYTOK BpEMEHH.

3. C BBIIIKK OpOCH/I KaMeHb B TOPU30HTA/ILHOM HaripaB/ieHuH. Yepe3 2cek KaMeHb yTiaa Ha
3eMJII0 Ha paccTtosiHuy 40M OT OCHOBaHMA BBILIKU. Onipe/ie/IMTh Haya/IbHYI0 U KOHEUHY0 CKOPOCTH
KaMHS.

4. [lBe MaTepuabHbIE TOUKH [JBHXKYTCS BIOJIb OCH X COTJIACHO ypaBHeHHsM X1=A;+Bit+C;t?
U X2=A2+2Bot +Cot?, rae Ai=1m, Bi=2 m/c, C1=1 m/c?, A»=3 M, Br=4m/c, Co=-1 m/c?. Onpee1Th
MOMEHTBI BpPeMeHH, KOTJia MX CKOPOCTU OyAyT OAWHAKOBBL IlOCTpouTh rpadik 3aBUCHMOCTH
CKOPOCTeU TOUeK OT BpeMEeHH JIJ1s TI0JIyUeHHOT 0 IPOMEeKyTKa BpeMEeHH.

5. [IBoe urparoT B Ms14, Opocasi ero Apyr Apyry. Kakoil HaubosbIieid BBICOTHI JOCTUTaeT MU
BO BpeMsl UI'Pbl, €CJIA OH JIETUT OT OJHOI'O UI'POKa K AipyroMy 2c? OrpejenuTb pacCTOsSIHUE MeXAY
WUTI'DOKaMHU.

6. [To rpadmky 3aBUCMMOCTH CKOPOCTH OT BpeMeHU U300pa)keHHOMY Ha PUCYHKe OTpefiesiuTe
repeMelLeHNe 3a IPOMEXXYTOK BPEMeHU MeXy 2-U U 4-U CeKyHZaMH.
V!




7. YpaBHeHHe MpsIMOIMHENHOrO JBIKeHNs MaTepUaIbHOM Touku: X = At +2Bt?, rae A=2m/c,
B=1wm/c? . Onpefe/MTh cpe/iHee 3HaueHHe CKOPOCTH 3a POMEXKYTOK BpeMeHH oT 0 0 4¢ 1
3HaueHNe MTHOBEHHOW CKOPOCTU B KOHEUHbIi MOMEHT BpeMeHHU. [1ocTpouTh rpayk 3aBUCHMOCTU
CKOPOCTU OT BPEMEHHU 3a [JaHHbIM POMEeXYTOK BpEeMeHH.

8. Ha HeKOoTOpO¥i BBICOTE OJHOBPEMEHHO M3 O/JHOM TOUKH OpoIeHsI [Ba Teja rnog yriaom 45° k
BepTUKAJIA CO CKOPOCThIO 20M/C; 04HO BHU3, Apyroe BBepX. OrpesenuTb pasHOCTb BbICOT, Ha
KOTOpPBIX OYAYT Tesa uepes 2c.

3adauu 017 nucbMmeHHOU pabombl no memam: «JuHamuka mamepuaabHOU MOUKU U
nocmynamesnbHO20 08UXCEeHUs m8epd020 mena», «Paboma u sHepeusi», «MexaHuka meépoo2o mena»

1.  CTBOJ OpyAusi, )KeCTKO 3aKpeIyIeHHOT'O Ha )KeJle3HOJOPOKHOM M1aTopme, COCTaB/IseT
yron 30° ¢ nuHuel ropusoHTa. Onpeie/TuTh CUTY COMTPOTUB/IEHUS ABW>KEHUIO TI/1aThOPMBbI, eC/id
niiat¢opMa IpU BhICTpesie CHapsiioM Maccoli 50 Kr, BbieTaroIM co ckopocTbio 900 m/c
OTKaTUTCA Ha paccrosiHue 10M. Macca ninatdopmel ¢ opyavem 10 T.

2. CnopTcMeH MeTaeT AUCK AuameTpoM 0,2M 1 Maccou 2Kr 1oz yryiom 60° K JIMHUU TOPU30HTa
C HauanbHOM cKkopocThio 30Mm/c. OrpeenuTh MeEXaHUYeCKYH0 SHEePrHyl0 JIETSAIEero JUcka B BepxHei
TOUKE TPAeKTOPHUH, €C/IM YacToTa ero BpaireHus B rosiete 30ct..

3. Tesi0 paBHOMEPHO CKOJIB3UT 10 HAKJIOHHOM IJIOCKOCTH, KOT,a YToJ1 HaK/I0HA TJI0CKOCTH
cocTaB/steT ¢ ropusoHTabio 10°. OnpeennTs CKOPOCTh TeJla TI0C/Ie Havasla CKOJIbKeHHsI 110 STOM
IUIOCKOCTH Uepe3 5¢, ec/ii yroji Hak/IoHa IVIOCKOCTH C TOPU30HTa/IbIo cocTasiseT 45°. Macca Tesa
1kr. Ornpefie/TUTh U3MeHeHUe TOJTHOM SHepTryy Teja B 000MX CTydasix 3a JJaHHbIA TIPOMEXKYTOK
CKOPOCTH.

4. Bo Bpemsi Urpel B TOpoAKHM OMTa Maccoit 1.3Kr u JyiMHHOM 1M Obia OporeHa
TOPU30HTA/ILHO Ha BbICOTe 1.5M OT 3emMsii co CKOpocThio 8M/c. B rosieTe 6uta Bpaiijaiach
OTHOCHTEJIbHO OCH, TIepIeH/JUKY/ISIPHOM OMTe U MPOXo/siiiieli uepes ee cepe/JUHY BePTHUKAIbHO C
vacToToit 4ct. Onpeie/IUTh MOJTHY0 MEXaHUUECKY0 SHEPTHIO0 OUTHI.

5.  Teno maccoii 3 Kr, Mesl Ha4Ya/IbHYI0 CKOPOCTb PaBHYIO HYJII0, CKOJIb3UT M0 HAK/IOHHOM
IIJIOCKOCTH BbICOTOM 0,5 M 1 [JIMHOU CKJIOHA 1M M MPUXOJUT K OCHOBAHWIO HAKJIIOHHOW IIJIOCKOCTH
2,45 m/c. Haiity K03 (duULeHT TpeHUsI MeXXJy TellOM M MJIOCKOCTHIO.

6. Konpkobexxer| maccoii 70Kr, CTOsI Ha KOHbKAX Ha JibZly, OpocaeT B TOPU30HTA/IbHOM
HarpaBJ/IeHMY KaMeHb Maccol 3KI €O CKOpPOCThi0 8M/c. Ha Kakoe paccTosiHue OTKaTUTCSI IPYU 3TOM
KOHBKOOEXel], ec/ii KO3 PULMeHT TpeHHsT KOHBKOB 0 j1éf 0,02.

7.  T'opusonTtanbHas natgopma Maccoii 100KT BparijaeTcsi BOKpYr BepTUKaIbHOM OCH,
NPOXO/ISAIIielt uepes LieHTp I1aThopMsl, ¢ yacToToi 3¢ !, UesoBek Maccoii 60 KI' CTOWUT MPHU 3TOM B
1jeHTpe iatdopmel. C Kakoii 4acToTol OyieT BpalliaTthbCs raaTgopma, ecii uesioBeK repeniéT u3
LjeHTpa n1aT(opMbl Ha eé Kpail? Cuntath 1aTGopMy OZHOPOJHBIM JUCKOM, a YesloBeKa -
TOUEYHOM MacCOH.

8. Tlo HaKJIOHHOW MIOCKOCTH C yriioM HakioHa 30° K TOPU30HTY CKO/B3WT Tesio. Onpejesvre
CKOPOCTH TeJjla B KOHLIe BTOPOM CEKYH/Ibl OT Hauasa CKOJIb)KeHUs1, ec/ii KoaguiueHTt Tpenusd 0,15.

9. Teno maccoy 2Kr JBY)XETCS HaBCTpeuy BTOPOMY Tesly MacCoOu 1.5KT ¥ HeyIipyro
coypapsietcsi ¢ HuM. CKOpPOCTH TeJsl HeroCpeJiICTBeHHO Tepe[ yAapoM 6butn 1m/c u 2m/c. Kakoe
BpeMsi OyyT JBUTAThCS 3TH Teqa Tocsie y/apa, eciy Ko ouuyenT Tpenns 0,05?

10. INopu3oHTanbHas raTdopma Maccoi 80Kr U pafimycoM 1M BpalliaeTcsi C UaCTOTOU
1c’!. B ueHTpe miaThopMbl CTOUT Y€JIOBEK U [IEPKUT B PACCTaBIEHHBIX pyKax rupu. C Kakoi
yacToTou OyJeT BpalaThbCs 11atdopMa, ecyiv ueoBeK, OMyCTUB PYKH, YMEHBIIUT CBO MOMEHT
uHepiuy ot 2,94 10 0,98 kr M2, TInathopMy CUATATh OJHOPOHBIM JIUCKOM.

11. B cranbHol mapuk Maccoi 0.1Kr BUCSIIMKA HAa HUTU JJIMHHOM 1M MomnazaeT CTaJbHON
mapuk Maccou 0.01kr, ety co CKOpoCThro SM/c. HaliTh KMHeTHYeCcKue SHepruM apyuKoB I10C/1e
COyJiapeHusi ¥ yrojl OTKJIOHEeHUsI HUTH C ILIapUKOM, y/iap CUMTaTh abCOMIOTHO YIIPYTUM,
L{eHTPAaJIbHBIM.



12. KpecToBrHa U3 YeThIpex OIMHAKOBBIX CTeP)KHeH BpaljaeTcs ¢ yactoroi 4c . Haiitu
YacTOTy BpallleHUs1 KPeCTOBHHBI, TIOC/Ie TOTO KakK Ha CepeJjiHax CTepyKHel yKpernu/iu Ipy3bl
oJuHaKoBo# Macchl 1o 0.1kr? Kakyro HaJjo coBepIIUThL paboTy, uToObl PACKPYTHUTh KPECTOBUHY /10
TIpe)KHel 4acToThl BpaleHus? Macca crepxHert 0.5kr, a aynmHHa 0.5M, pasmepaMy Ipy30B
ripeHeOpeub

13. C BepILMHBI K/IMHA, [/TMHA KOTOPOTO 2M M BbICOTA 1M, HAUMHAET CKOJIb3UTh HeOobIIoe
teno. KoadduimeHnT TpeHus: mexxay TesioM v kivHoM 0,2. Onipesieniite: 1) ycKopeHHe, C KOTOPbIM
CKOJIb3UT TeJI0; 2) CKOPOCTh TeJla Y OCHOBaHUS KJ/IMHA.

14. Ha penbcax ctout ruiardopma maccort 10T. Ha nyiatdopme 3akperyieHO opyAve Maccoi
5T, U3 KOTOPOTO MPOU3BOAUTCSA BBICTPesI BAO/b pesibcoB. Macca cHapsizia 100kr, ero HauanbHas
CKOPOCTb OTHOCUTeIbHO opyausi 500M/c. Ha Kakoe paccTosiHe OTKaTUTCS IiaTdopma mociie
BBICTpeJIa, ec/iv TaTdopma [0 BeICTpesia CTosila HermoABXHO? KosdduieHT TpeHus niathopmbl
o0 pesbch 0,02.

15. UesoBek, CTOAIMN Ha cKaMbe 7KyKOBCKOT0, Iep’KUT B pPyKax CTep>KeHb JJIMHOM 2,5M 1
Maccoi 8Kr, pacrosno)KeHHbI BepTUKalIbHO BZO/b OCH Bpall[eHUs] CKaMbU. JTa clUcTeMa (UesoBek,
CKaMbs) 06/1aZiaeT MOMEHTOM MHepLuu 10Kr M? 1 BpaljaeTcst ¢ yactotoi 2¢t. Onpee/uTh 4acToTy
BpallleHHsl CUCTEMBI, €C/IM YeJIOBeK MTOBEPHET CTep>KeHb FOPHU30HTA/IbHO.

Cnucok KOHMPOAbHbIX 80NPOCO8 051 3awjumbl 1a6OPAMOPHbLIX pabom

M.4.«MammuHa ATBya»

1. [laviTe onpesiesieHie MTHOBEHHOU CKOPOCTH MaTepyalbHOM TOUKHU.

. [aiiTe onpejeneHrie MOMEHTA CUJIbI.

3. 3anuiiuTe U cHOpMyIUpyITe BTOPOI 3aKOH HbIOTOHA /ijis MaTepUabHOU TOUKU B
b depeHanbHOM Gopme.

4. TlosicHuTe, KaK OIpe/ie/IMTh CUCTeMaTUUeCKYO MOrPelHOCTb U3MePeHus TMHENHOT0 YCKOPeHUsI
CUCTEMbI B SKCIIePUMEHTe.

N
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. Javite onpesiesieHre TMHEMHOTO YCKOPEHHUS.

. [aiiTe onpejeneHrie MOMeHTa UHEPLIMKA MaTepyUalTbHOW TOUKH.

3. 3anmimTe BTOPOW 3aKOH HbEIO0TOHA B Cilyuae, eC/i Ha Teso JeUCTBYIOT HeCKOJIBKO CHUIL.
YKakuTe BeJIMUMHBI, BXOJAL[Me B 3aKOH (Ha3BaHue U (popmya /1S orpeiesieHus).

4. BeiBesuTe (hopMysly [ pacyeTa YIJI0BOrO YCKOPEHHsI CUCTeMbl B SKCITIePUMEHTe

N

M.5.«Ko3dduinpeHT TpEeHUA»

1. Ot yero 3aBUCUT KO3(PPULIMEHT TPeHUS?

[JaiTe onpefiesieHrie KWHETUYECKOW SHEPruu TeJla.

3anuiuuTe GopmyJty 3akoHa KyrnoHa (z/151 TpeHuUs) ¥ yKakKuTe BeJIMUMHBI, BXOJSLLME B Hee.
3anuiurTe BTOPOi 3akoH HbIOTOHA B BEKTOPHOMU (hopMe 1 B MPOEKLMAX Ha KOOP/MHATHbIE OCH,
B C/Tyyae [JB)KEHMs TeJla [0 HaK/IOHHOM MJIOCKOCTH C YYETOM CHJIbI TPEHUSI.

[TosicHuTe, KaK HalTH KO3(p(PULIMEHT TPeHUs U3 M0/1yueHHbIX ypaBHEHUH.

OT uero 3aBUCHT CUJ/Ia TPEHUS CKOJIbKEHHUSI?

[JaiTe onpefiesieHre NOTeHLMaIbHOW SHEPIUHM TeJla.

3anuimTe 3aKOH COXpaHeHUs] MeXaHMUeCKOM SHepruH, NMosICHUTe (PrU3UUeCKUid CMBIC/T 3aKOHa.
BriBesuTe hopmysny 115 pacueta Ko3(duiieHTa TpeHus! MOKOS B SKCIIepUMEHTe, UCII0/Ib3YsI
BTOpOM 3aKOH HbrOTOHA.

W
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M.6.«IleHTp Macc»
1. Yrto Takoe abCOMIOTHO TBEP/IOE TEJIO?
. UTo Takoe LIeHTp TsDKECTU Tena?
3. 3anuiuTe 3aKOH [IBWKEHMS LJeHTpa UHepLMK CUCTeMbl MaTepPUAaIbHBIX TOUeK. Y KakuTe
BeJIMUMHBI, BXO/SLIMe B 3aKOH (Ha3BaHUe U (hopMyia Jis Onpe/iesieHus).

N



4. OripefenuTe KOOPAMHATHI L{EHTPA Macc MJIOCKOr0 TBepZ0ro Tesla, MMetolero gopMy 60JbI110ro
Kpyra C BbIpe3aHHbIM MEHbLINM KPYTOM Y Kpasi 6oJibiioro Kpyra. Pasmepsl KpyroB v Ux
B3aMMHOEe PaCIoIoyKeHre BbIOepuTe MPOU3BOJIBHO.

1. UTto TakKoe L[eHTp MacC CUCTeMbl MaTepUA/IbHBIX TOUEK?

2. [aiiTe onpezesieHne MJIOTHOCTH TeJla.

3. 3anuuuTe 3aKOH JBWKEHUS LieHTpa MHepLMU CUCTeMbl MaTepHUajibHbIX TOYeK, [10SCHUTe
¢bu3nyecKnii CMbIC/I 3aKOHa.

4. OripefenTe KOOPAWHATHI L{EHTPA MacC MJIOCKOr0 TBEPAOTo TeJla, UMetoliero ¢opMy 60bII0ro

KBaZipaTa C BbIpe3aHHBIM MEHBILIUM KBaJpaToOM Y Kpast O0JIbIIOro KBazparta. Pa3mepsr
KBaZlpaToB 1 MX B3aMHOE pPacIiojioykeHue BbIOepuTe POK3BOJIBHO.

Tabnuna 3 — Kpurepuu otieHKH c)OpMUPOBaHHOCTH KOMIETEHLIWIM MPU U3yYeHUH MOJYJIS

Koj 1 HauMeHOBaHWe UHWKATOpa
JOCTYDKeHUsT KOMITeTeHLUY (YacTu

Kputepuu ouieHuBaHus chOpMUPOBAHHOCTH

KOMIIeTeHLIMK1

KOMITeTEHL1N) (yacTu KOMITeTeHI1H)
Ha 0a30BOM ypPOBHe Ha MOBBILIEHHOM YPOBHE
COOTBETCTBYET COOTBETCTBYET | COOTBETCTBYET
OL|eHKe OLIeHKe OLIeHKe
«yIOBJIETBOPUTE/Ib «XOpOLLO» «OTJIMYHO»
HO» 65-85% ot 86-100% ot
50-64% ot MaKCUMa/bHOT | MaKCHMaJIbHOTO
MaKCHUMaJTbHOT'O o bana Ganna
bania
OIK-1.1 He coscem tBepgo | Ilo cywecrtsy, | [IpuHumaer
o BJIafieeT OTBeYaeT  Ha | aKTUBHOE
BroisiBnienue U knaccuukauys Gusnueckux
MaTepHaioM 10 | TOCTaB/eHHbIe | yyacTHe B Xoje
Y XUMUYeCKUX MPOLIeCCOB, MPOTEKAIIMX Ha
- TeMam MO/1yJisl, | BOTIPOCHI, TpoBe/leHusI
00beKTe TIpodecCHoHaNbHOM /1eTeIbHOCTH .
OITK-1.2 3HaeT TOJIbKO | TBEP/IO YCBOWJI | 3aHSITUH,
. OCHOBHbI€ MPOrpaMMHBIM | TIPaBUIbHO
OripefiesieHre XapaKTepUCTUK (PU3NUECKOTO
TeopeThyeckue MaTepuaq TI0 | OTBeuaer Ha
rporiecca (siB/IeHUWSs), XapaKTepHOTO JJIsi
. | TIo/Io>KeHust TeMaM MOJYJisl, | TI0CTaB/ieHHbIe
00BEKTOB npogeccroHaIbHON
M3yuaemMoro Kypca, | TpaMOTHO BOTIPOCHI, YCBOWUII
JlesiTe/IbHOCTH, Ha OCHOBE TeopeTUueckoro
BBITIO/THSIET v3fiaraeT ero | Matepuain B
(9KCIiepUMeHTa/IbHOT0) UCC/Ie[JOBaHUS
OLTK-1.4 TeKylue 3azaHus | Oe3 M0JIHOM 00beMe U
o M0  JUCIUATIIMHE. | CYIIeCTBEHHBI | CBOOOHO
[IpencraBnenue 6a30BbIX ISt
N [pu OTBeTax | X OLIMOOK, C | OpUEeHTUPYeTCs
npodeccuoHanbHOM  cdepbl  hHHU3NUECKUX
N JIOTTyCKaeT HeOO/BIIUMU | TI0 TeMam
TIPOLIECCOB U SIBJIEHWH B BUJie MaTeMaThuec-
. MaJIOCyIIeCTBeHHbI | TIOTPEeIIHOCTSIM | MOJYJIsi,  yMeeT
Koro(ux) ypaBHeHusi(i1)
OITK-1.5 €  TOTpeliHOCTH, | U, TPUBOJAUT | BEPHO,
o VCKa)KeHUsI OPMYJ/IMPOBK | apryMeHTUpPOBaH
Bb160p 6a30BbIX (hH3MUECKIX M XUMUUYECKUX . (bopmymp pPry P
JIOTUYeCKon u 0 U SICHO U3/1araTh
3aKOHOB Jist peleHust 3ajau .

o TI0C/Ie/JoBaTeIbHOC | OTIpejie/ieHuil. | MaTepuan  TIpU
ripoecCrOHa/BbHOM /1eATeTbHOCTH T MIArAeMOLD CLLICHIM
OTIK-1.7. P

o MaTepuarna, CUTYaL[MOHHBIX
PeileHrie  ypaBHeHUH,  OMUCHIBAIOLIMX
HETOUYHYIO 3a/iau.
OCHOBHble  (U3MUecKHWe TIpoLlecChl, C
o L apryMeHTaL1io
NIpUMeHeHNeM METOZOB JIMHEeHHOW anreOpsbl
TeopeTu4eCcKUx

N MaTeMdTHUYeCKOI'O aHa/IM3d

T0JI0KeHUH Kypca.

MOAYJb I1. «1eKmpomazHemusm»

TecmupogaHue:




Bbibepume oO0uH eapuaHm omeema.

Ec1¥ ¢ noBepxXHOCTH M0/I0)KMTE/ILHO 3apsHKeHHOro Tejia +4e yAa/luTh OTpUIlaTe/IbHbIN 3aps,
-2e, TO 3apA/ Tejla CTaHeT PaBHbIM:

3apsifi Tela CTaHeT PaBHbIM + 2e

+3apsi/ Tesa CTaHeT paBHbIM + Ge

3apsiJ Tejia CTaHeT PaBHBIM +4e

3apsi/ Tejla CTaHeT PaBHbLIM — 2e

JiBa ToueyHbIX 3apsAja...

OTTa/IKMBaKOTCS APYT OT Jpyra

TIPUTSTHUBAIOTCS APYT K IPYTY

+B 3aBUCUMOCTH OT UX 3HAKOB MPUTSITUBAIOTCS UM OTTaJKUBAOTCS
He B3aUMOZIEHCTBYIOT MEXy CO00M

YKaxuTe, KaKk U3MEHHTCS CH/Ia B3aUMO/IeHCTBUS MeXX/ly TOUeUHbIMH 3apsAfAaMHu, eC/Iu
paccTossHUe MeXXly HUMH YMEHBIIUTH B 2 pa3a.

yBe/IMYUBaeTCs B 2 pasa

yMeHbI11aeTcs B 2 pasa

+yBe/MuuBaeTcs B 4 pasa

yMeHbI11aeTcs B 4 pasa

Ec/m Mexx/ly AByMsl TOU€YHBIMH 3apsiilaMH IIOMEeCTHTh CTeK/ISIHHYK IJIaCTUHKY. UTo
NMPOMU30MAET C CUJIOH B3aUMOJIeNiCTBUSA MeX]y 3apsAaAaMu?

CHJla B3aUMOZEUCTBUSI MY 3apsiZiaMU YBeJTUUUTCS

+CHa B3aUMO/JIeNCTBUSI MEXKY 3apsijaMu YMEHBIITUTCS

CHJla B3aUMOZIEUCTBUSI MKy 3apsijaMUi He U3MEeHUTCS

Cuia B3aUMOJIEMCTBUSI MEXKY 3apsilaMU UCUe3HeT

JJIeKTpoCcTaTHYeCcKoe 1oJie 3To:

+110/1€, CO3/laHHOE TTOKOSIIIIUMUCS 3apsijaMu
T10J1e, CO3/JaHHOE 3/IeKTPUYECKUM TOKOM

T0Jie, CO3/JaHHOe JBVDKYLIIMMUCS 3apsiiaMu
roJie, KaX/10M TOUKOW KOTOPOTO SIB/ISIETCS 3apsi/,

Ha pucyHke u3o0paxeHa CH/I0Basi IMHUS 3/IEKTPOCTaTHYECKOT0 MOJIA. Y KOKHUTE MPaBUIbHOE
HamnpaepJ/ieHHe BeKTopa HANPsHKEHHOCTH 3TOr0 Mo/ B TOUKe A.

1
4 4 2
3
1
+2
3
4

YKaxure NMpaBW/IbHOE oIpeae/eHue CHJIOBOH JTHHUH YIEKTPOCTATHUYECKOI'O I10/IA.
CHJIOBadA JIMHUA 3JIGKTPOCTATUYECKOI'O I10JIA - 3TO JIMHUSA, BAO0JIb KOTOpOfI ﬂeﬁCTBYET
3JIEKTPOCTaTHUUeCKOe I10J1e



CUJIOBast IMHUS 3JIEKTPOCTaTUUECKOTO TT0JIsI - 3TO JIMHUS, B/I0JIb KOTOPOU HarpaB/ieHbl CHJIBI,
JIeHCTBYIOLLIIE MeXXY 3apsiiaMu

CUJIOBast IMHUS 3JIEKTPOCTAaTUUYECKOTO T0JIsI - 3TO JIMHUS, B/IOJIb KOTOPOU HarpaB/ieH BeKTOP
HaTPSPKEHHOCTU 37IeKTPOCTaTUUeCKOTO TOJIst

+CU/I0Bast IMHUS 3JIEKTPOCTaTUUECKOTO T10JISI - 3TO JIMHKS KacaTesbHast K KaXK/I0M TOUKe, KOTOPOM
COBIM/IaeT C BEKTOPOM HaIPSPKEHHOCTU 37IeKTPOCTAaTUUeCKOTO TI0/IsT B 3TOM TOUKe MOJIst

HanpsikeHHOCTB /IeKTPOCTaTHYeCKOro MoJisl — 3TO...

HarpspKeHHe MeX/y ByMsl TOUKaMH T0JIst

HarnpsbkeHUe B TOUKe I10JIs1

cuia, JeCTBYIOLIAs Ha 3apsi/, B TOUKe M0JIs

+cuna, eNCTBYOIIasl Ha e JUHUUHbIN MOJI0XKATE/IbHBIN 3apsi/ B TOUKe I1071s1

Kak u3MeHUTCA B IPOU3BO/IbHOM TOUKe HANPHKEHHOCTD 3/IEKTPOCTaTUYeCKOro MoJIs
CO3/1aHHOT0 TOUEYHbIM 3apsA/i0M, eC/I IOMEeHSITh ero 3apsij ¢ +2e Ha -4e ?

+UKrC/IeHHOe 3HaueHUe BeKTOpa HalpsKEHHOCTU YBEJIMUUTCS B 2 pasa, a Harpas/ieHre IOMeHsIeTCs
Ha MPOTHUBOIOJIOXKHOE

YMC/IEHHOE 3HaueHre BeKTOpa HarpsyKEHHOCTH YBEJIMUMTCS B 2 pas3a, a HarpaBjieHrue OCTaHeTCs
MPeXHUM

YMC/IEHHOE 3HaueHre BeKTOpa HanpsyKEHHOCTHA YMEHbBIIUTCS B 2 pasa, a HaripaB/ieHWe [IOMeHseTCsl
Ha MPOTHUBOIOJIOXKHOE

YMC/IEHHOE 3HaueHre BeKTOpa HalpsyKEHHOCTH YMEHBIIUTCS B 2 pasa, a HaripaB/ieHWe OCTaHeTCs
MPeXHUM

Ha pucyHke n300pakeH M0/I0)KMTe/TbHBIN TOYeUHbIH 3apsa/] B 3/IEKTPOCTaTUYEeCKOM II0J1e.
YKaxuTe, B KAKOM HallpaB/IeHHHU U KaK 0y/leT ABUraThCs 3apaj?

E

BnieBo paBHOMepHO
BripaBo paBHOMEpPHO
BieBo paBHOYCKOpeHHO
+BripaBo paBHOYCKOpPeHHO

Kakas u3 npuBeieHHbIX HIDKe (opMyJ1 AB/IsIeTCS onpejeeHHeM HaNpsHKeHHOCTH
3/1eKTPOCTaTUYeCKOro 1moJisi?

+|§:E
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JIBa TOUeUHBIX MOJIOKUTE/TBHBIX 3apsifia (, ¥ (, pacrno/Io)KeHbI HA NpsiMoii. OnpejennTe
HalpaB/IeHUEe ¥ YHUC/IEHHOE 3HaYeHNe BeKTOpa HaNPsHKeHHOCTH 3/IEKTPOCTaTHYeCKOro 1oJisi B
TOYKe A, pacro/io)KeHHOH Ha cepeiuHe NMPsAMOii. 3apsj (, Co3/jaeT B TOUKe A HaNpsDKeHHOCTh



3/1IeKTpocTaTuyeckoro noss 80 B/m, a 3apsap (, co3jaeT B Touke A HalIPSHKEHHOCTh

3/IeKTpocTaTuueckoro nosis 40 B/m.
120 B/m, B cTOpOHY 3apsiza (

40 B/m, B cTOpOHY 3apsiza (
120 B/m, B cTOpOHYy 3apsja (,
+40 B/m, B cTOpoHYy 3apsja (,

YKaxure HAIlpaBJ/IEHHE BEKTOPA HAIIPHKEHHOCTH JIEKTPOCTATHYECKOI'0 IT0JIA CO3[JdHHOT'0

sapagamu + J;u -(, B Touxe A.

+4

Teopema OcTporpapackoro-I'aycca riacur:

HarpsyKeHHOCTD 3/IEKTPUYECKOrO I10JIs MPOIOPLMOHa/IbHA 3apsijaM

MOTOK HaMpPsKEHHOCTU 3/IeEKTPUYECKOr0 11071 yepe3 IMTOBePXHOCTh MPSIMO MPOIOPLIMOHAIEH
3apsiiaM

+IOTOK HarpsDKeHHOCTH 3/IEKTPUYECKOrO IO/ Yepe3 3aMKHYTYH0 ITOBEPXHOCTh MPSIMO
MPOMNOpPLMOHaIeH CyMMe OKPY>KeHHbIX 3apsiZJOB 3TOM TTOBEPXHOCTHIO

CHJla B3aUMOZeMCTBUS 3apsoB 00paTHO MPOTOPIIMOHA/IbHA PACCTOSTHUAIO MEXKIY HUMU

YKaxuTe NpaBU/IbHOE OIpe/je/ieHHe NOTeHHasla 3/1eKTPOCTaTHYeCKOro moJis

MOTEHLIMAa/I0M TOUKH 3/1eKTPOCTaTUUeCKOTr0 M0J1s1 Ha3blBaeTCsl Be/IMUMHA paBHas MOTEHMA/IbHOU
SHepruM 3apsja B 3TOU TOYKe I10/1s

MOTeHLIMa/I0OM TOUKH 3/1eKTPOCTaTUUeCKOr0 M0J1s1 Ha3blBaeTCsl Be/IMUMHA paBHas MOTEHLMA/IbHOU
SHEpruu MoJisi B 3TOM TOUKe

+TIOTEHI[MA/IOM TOUKH 3/IeKTPOCTaTUUECKOTO T10JIs1 Ha3bIBaeTCsl BeJIMUMHA PaBHasi paboTe 3TOro
TIOJISI TIO TIepeMeILeHHIO eIMHIUYHOTO TT0JI0XKUTEILHOTO 3apsifia U3 9TOM TOUKH Ha 0@CKOHEUYHOCTh
TMOTeHIMA/IOM TOUKH 3/IeKTPOCTaTUUeCKOro T0/Is1 Ha3bIBaeTCsl BeJIMUMHA paBHasi paboTe 110
TiepeMeleH 0 3apsifia U3 3TOM TOYKH Ha 6eCKOHeUuHOCTb

Omnpepesute padoTy 3/IEKTPOCTaTHYECKOTO OJIA 110 MepeMeleHHI0 IT0/I0KUTe/TBHOr0 3apsa/a
5 MK 13 Touku A B Touky B. IloTeHnuan 3/1eKTpocTaTH4eCKoOro no/isi B Touke A paseH 200
B, a B Touke B norennuasn pasex 100 B.

+paboTa 3/1eKTpoCTaTUUeCcKoro 1oJisi 10 repeMeljeHHI0 TI0I0KUTeIbHOTO 3apsija paBHa 0,5 [k
paboTa 3/1eKTPOCTaTHUeCKOTO T10JIsI TI0 TIepeMel[eHHIO TT0JI0KUTe/TLHOTO 3apsia paBHa — 0,5 Ik
paboTa 3/1eKTpoCTaTHyeCcKOoro MoJs 0 rlepeMell{eHHI0 TI0JI0KUTETbHOr0 3apsja paBHa 1,5 Ik
paboTa 3/1eKTPOCTaTHUeCKOTO T10JIsI TI0 TIepeMel[eHHIO TTOJIOKUTEeTLHOTO 3apsia paBHa -1,5 [k
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KWHeTHJecKasi SHeprus 3apsijia YBeJMUUTCS TIPU JBYO>KeHUU 110 TpaekTopuu Nel Gosiblie, uem mipu
JBYDKEHUH T10 PYTUM TPaeKTOPUSIM

KWHeTHJecKasi SHeprus 3apsijia YBeJMUUTCS TIPU JBV>KeHUU 110 TpaeKTopuu Ne2 Gosiblie, ueM Tipu
JBYDKEHUH T10 PYTUM TPaeKTOPUSIM

KWHeTHJecKasi SHeprus 3apsijia YBeJMUUTCS TIPU JBV>KeHUU 110 TpaeKTopuu Ne3 Gosiblie, ueM nipu
JBYDKEHUH T10 PYTUM TPaeKTOPUSIM

+U3MeHeHre KUHeTHUeCKOl SHepryu 3apsijia OyeT 0JMHaKOBBIM TPH JIBWDKEHUH T10 BCEM
TPaeKTOpPHUSIM

IToTeHnMasn 3/IEKTPOCTaTHUECKOr0 10JIs1 TOUeYHOr0 3apsijja onpe/essiercs no gopmye...
PRI

Arg,r

__ 9
4rig 1’
2

__1q
Ame,r?

@ =4re,qr

C yBe/lMueHHeM PacCTOAHUA B 4 pa3a 0T TOYEYHOI0 3apsA/a MOTeHIHA 3/IeKTPHYeCKOro
1oJIf:

YBeIMUUTCA B 4 pasa

yBeJIMunTCs B 16 pas

+yMeHbIIWTCS B 4 pasa

YMEeHBIIUTCA B 16 pas.

Bblﬁepl/lTe IMpaBW/IbHOE COOTHOLIIEHHE MEXKAY 3HAYECHUAMH NOTEHIIMA/IOB 1M 2B
YKd3dHHbIX TOUKaX:

W

« P2

W

—_

L
-
o

b

P

W

o >,

O <P,

D=0,

D =P,

YKaxuTe NpaBH/IbHOE OTPe/ie/IeHHe 3/IeKTPOEMKOCTH NPOBOJHHKA.

+3/IeKTPOEMKOCTh ITPOBOJHUKA — 3TO 3apsAj; He0OXOAUMBIH /11 U3MEHEHHUs MOTeHLaa
HOBerHOCTI/I HPOBOAHI/IKa Ha eﬂHHI/IHy

3JIEKTPOEMKOCTb IMPOBOAHHWKA — 3TO 3aps[, CHOCO6HBII>1 Pa3MeCTUTBLCA Ha ITPOBOJHUKE
SJIeKTpOEMKOCTL HPOBOAHI/IKH — 95TO Be/IMUMHA HPOHOPHI/IOHHHLHHH IH/I(:J'Iy BHEMEHTaPH])IX 3apﬂ,/:[OB
CHOCO6HI:>IX pa3MeCTHUTBCA B IIPOBOJHHKE



3/IEKTPOEMKOCTh TIPOBO/IHAKA — 3TO BeJTMUMHA PaBHAsl UUC/TY 3/IeMeHTapHBIX 3apsi/ioB CITIOCOOHBIX
pPa3MeCTUTHCS B IPOBOJHUKE

Kak u3MeHUTCA 3/1IeKTPOEMKOCTD IVIOCKOT0 KOH/IEHCATOPa, eC/TH MEeX/y ero 00K/1afKaMu
NMOMEeCTHUTH CTeK/IAHHYIO IJIACTUHY? ( AU3/IeKTpHUecKas NPOHUIIaeMOCTh CTeK/1a paBHa 7 )
3/1eKTPOEMKOCTh YMEHBIIUTCS B 7 pa3

+3/1eKTPOEMKOCTb YBeJIMUUTCS B 7 pa3

3/1eKTPOEMKOCTb He U3MEeHUTCS

HeT [IPaBUJIbHOI'O OTBeTa

YKaxxute (hopmMyJ1y, 10 KOTOPOM OTpe/ie/isieTCsl 3/IEKTPOEMKOCTh DaTapeH COCTOsIIIeH U3 AByX
NOC/IeJ0BAaTe/IbHO COeJHHEHHBIX KOH/IEHCAaTOPOB 3/1eKTPoeMKOCcThI0 C, 1 C, KaKAbIil.

C=C,+C,

c-1t,1
C, G,

1 1 1

+—=—4+—
C, G

C=C1+C2
2

OnpejenuTe 0011yI0 3/IEKTPOEMKOCTD LIelH, eC/TH 3/IEKTPOEMKOCTh KOH/IEHCATOPOB
COCTABJ/ISIIOIIMX I[eNb PaBHbI 5 MK® KaK/[bIi.

—
b,

0,5 Mk®
20 Mk®
+2 MKD
12,5 Mk®

YKaxuTe Ha3BaHHe Be/IMUUHBI, OIIpe/je/ieHle KOTOPOU — 3T0 BeJIMUMHA YMC/IEHHO paBHasi
3apsAAy, NPoXojsdleMy yepes ronepeyHoe ceyeHue NpoBOJHNKA B eAUHULy BpeMeHH.
HarpsbkeHye Ha yJacTKe Lielu

+CuJ/a TOKa

S4C

CornporuvBreHue

YKaxure nipaBu/IbHOE OIpeje/eHHe IVIOTHOCTH TOKa.

IIJIOTHOCTB TOKA 3TO BeJIMYUHA IIPONOPLIMOHA/IbHASA KOHLIeHTPaLUU POBOAALLIUX 3aps/j0B B
[IPOBOJIHUKE

IJIOTHOCTB TOKA 3TO BeJIMYUHA IIPONOPLIMOHA/IbHASA ITPOU3BeeHUI0 IIJIOTHOCTU IIPOBOHUKA Ha
CUJIy TOKa B HEM

TIJIOTHOCTh TOKA 3TO BeJIMYMHA PaBHAsi OTHOLIEHUIO CUJIbI TOKa K 00bEMY TIPOBOJHUKA

+IJIOTHOCTb TOKA 3TO BeJIMUYMHA paBHAasi OTHOLLIEHUIO CUJIbl TOKA K IIOLA/IX [TONIepeyHoro ceueHus
IIPOBOJHUKA

Yxkaxure popmysy 3akoHa Oma B JuddepeHumranibHoH hopme.
U
drR
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Kaxk u3MeHUTCsl CONpPOTHB/IEHHe NPOBO/HUKA, €C/IM ero paspe3aTh Ha TPH PaBHbIe YaCTH U
COeJJUHUTD 3TH YacTH NapasaieabHo?

He U3MeHUTCS

YMEHBIIUTCSA B 3 pa3a

+yMeHbIIUTCA B 9 pa3

YBeIMUUTCA B 3 pasa

Yxkaxure opmysty, 103B0/IAI0NIYI0 IPAaBU/ILHO ONIPe/e/IMTh CONPOTHB/IEHHE YJacTKa e
U3 IByX Napajjie/ibHO COe/JUHeHHBIX conpoTuB/IeHuii R, u R,.

R=R,+R,

R:i-l-i
Rl RZ

1 1 1

+—=—4 —

R R, R,

R:R1+R2
2

Omnpepesure 0011ee CONMPOTHB/IEHUE IIeITH, €C/TH CONMPOTHB/IEHUS] Pe3UCTOPOB COCTAB/ISTIOLIMX
nenb paBHbI 4 OM KaXK/bIi.

= -

16 Om
+10 Om
8,5 OM
12 Om

Ha rpaduke npejcraB/jieHa 3aBUCMMOCTh CWIbI TOKA B POBOJHUKE OT MPU/I0)KEHHOT'0 K
HeMy HanpsbKeHusi. Onpeje/nuTe CONPOTHB/IEHUE MPOBOJHUKA

fAd

0,5 Om
+2 OM
4 Om
8 Om

J/IeKTPOABIKYIIasl CHJla — 3TO. ..
Cusia, IBWDKYILAs 3apsi/ibl B TIPOBOJHUKE
paboTa CTOPOHHUX CHJI TT0 TIepeMeleHHI0 3apsi[OB MeXKAYy TOJIF0CAMU UCTOYHHKA TOKa



+pa60Ta CTOPOHHHMX CHJI 10 ITepeMelleHNI0 e IMHUYHOT'O IMOJIO>KUTE/IBHOI'O 3apsd MeXXAy
IMIO/TFOCaMM MCTOYHHMKA TOKa
CHJIa BBI3bIBAKOIasd BJIEKTPI/ILIECKI/Iﬁ TOK B IIPOBOJHHKE

Yxaxure popmy.1y, oTpakarouiyr 3akoH Oma /15 1o/THOM 1jenu:

=Y
R
R:pl
S
=%
R+r
I_A(pig
R

Ha pucyHke npeacTaB/ieHa cxeMa y4acTka nenu. Onpejeure HanpshDKeHHe IMIPH/I0KeHHOe K
Toukam A u B, ecyiu conporusienns R, = R, =2 Om, a amnepmerp nokassiBaer 8 A.

4 R R, B

o {4

+32 B
16 B
8B
2B

Onpepenure noKasaHue aMIepMeTpa, ec/i K Toukam A, B npunoxeHo Hanpspkenue 12 B. (
R, =R, =20Mm, R, =40m)

4 & R, B
1
Ry
1,5A
12A
+6 A
24 A

Omnpepenurte J/IC UCTOUYHHKA TOKA MOJIHOU IIeMH, eC/T4 CH/Ia TOKA B Hell 2A, BHellIHee
conporus/ienue 4 Om, BHyTpenHee 1 Om.

3/ C ucrounuka Toka 0,4 B

+3/1C ucrounuka toka 10 B

3/ C ucrounuka Toka 6 B

3/ C ucrounuka Toka 2,5 B

Kaxk M3MeHUTCsl KOJIMUeCTBO TeIUI0ThI, Bbifie/IfieMoe 3/1eKTPOI/IMTKOM, eC/Ti CIIUpa/ib
3/1IeKTPOIJIMTKYN YKOPOTHTH B 2 pa3a?

YBeJIMUMTCA B 2 pasa

+yMEHBIIUTHLCA B 2 pas3a

He U3MEeHUTCS

YMeHBIINUTCS B 4 pasa

Ykaxure (popMy/1y M03BOJIAIOLLYIO0 ONPe/e/TUTh KOJTUUECTBO TeIJ/IOThI, BbIjie/IAI0Ieecss Ha
NMPOBO/JHUKeE NPH NMPOX0)KAeHUH TOKA Yepe3 Hero.

Q =cmat



Q =IlUcoce
+Q = 1°Rat
Q= pISIU

Ykakure hopmMysry COOTBeTCTBYHWOIIYI0 HepBoMy npaBuiry Kupxroda a1s y3ia ykaaHHOro
Ha PHCYHKe.

L+, +1,+1,+1,=0

L+, + 1+ 1, + 1=

=1, +1,—1,—1,=0
140, =1, =1, —1,=0

Bropoe npaBusio Kupxroda riacur:

B T0O0M 3aMKHYTOM KOHTYpe, coiepaieM J/]C — cymma D/IC paBHa HY/THO

B I0OOM 3aMKHYTOM KOHTYpe, cofiepkaiem D/]C — cymMa HarpspKeHHUH Ha COTTPOTHB/IEHUSIX
KOHTYypa paBHa HY/JIO

B JIF0OOM 3aMKHYTOM KOHTYpe, cofiepkaiieM 3/IC — cymMMa TOKOB B COTIPOTHBJ/IEHUSIX KOHTYpa
paBHa HYJIIO

+B 10OOM 3aMKHYTOM KOHTYpe, cogepxKaiiem D/]C — cymma HamnpspkeHUl Ha COMPOTUB/IEHUSIX
KOHTypa paBHa cymme D/1C

Ecny HanpsbkeHre Ha KOHL|aX NIPOBOZHUKA U IJIOLA/b €r0 CeueHus YBeJIMUUTh B 2 pasa, TO CUJla
TOKa, ITpoTeKarolas Io Hemy

1. He U3MEeHUTCHA 2. YBeIMYUTCA B 2 pasa

3. YBeIMUUTCA B 4 pasa 4. YMEHBIIUTCS B 4 pasa

BribepuTe dopMyity, oTpaskarolyro 3akoH Jkoynsi-JleHra

_ .00 2
- dd
3. M=J-§ 4. E;=——
& ! dt

Bribepure dopmyiy, oTpaxkarolfyto 3akoH OMa /17151 1IeTTH MTOCTOSTHHOTO TOKa
g = Mok I-dl-sina

1. F:m'a 2' d r2
3. E_g. MM 4 | E
R? R+r

Cucrema U3 /IByX TOYEUHBIX 3aps/lOB PacCTOsIHUe, MeXJy KOTOPBIMH MaJo 110 CPaBHEHHUIO C
pacCcTosiHUEM [10 TOUKU Hab/MojeHusl.

1. ToueuHbIl 3apsy 2. [Tonsapru3oBaHHOCTH

3. [Tpo6HsIit 3apsiz, 4. O/eKTpUYeCcKui JUMoJb



SHepFETI/I‘-IECKaH XdPaKTe€PUCTHKA 3JIEKTPOCTATHYECKOI'O IT0JIA.

1. [Torenuuan 2. NHayKuys 3/1eKTpOCTaTUYeCKOro MnoJist
3. Harpsi>keHHOCTb 3/IEKTPOCTaTUYECKOTO 4. Husnekrpruueckas NpOHULIAEMOCTh
T10J151

CkasnsipHas BelMuUMHA, XapaKTepu3yloljas CBOMCTBO MaTepuasa INPOBOJHMKA IPensSTCTBOBATh
MIPDOXOXKJEHUI0 uepe3 Hero 37eKTPUYecKOro TOKa, UWC/AEeHHO paBHasg COINPOTUB/IEHUIO
MPOBOJIHUKA JJIMHOM 1M U MJIOII/IbI0 TIOTIEPeYHOro ceueHus 1M2.

1. ConpoTuBrieHue 2. [TpoBOAMMOCTD

3. Y penbHOe COnpOTUBIIeHYE 4. CTOopoHHMEe CUJIbI

CunoBas XdpPaKTePUCTHUKA 3JIEKTPOCTATHYECKOI'O I10JIA C YYETOM I10/IApHU3alii Cpe/ibl.

1. IToTenuman 2. Nuaykuus 3/1eKTpoCcTaTUueCcKoro mosis
3. Harnpsi>keHHOCTb 3/1eKTPOCTaTUUeCKOro 4. dvsnekTpruyeckass IPOHULIAeMOCTb
oSt

[Mono)kuTenbHBIN 3apsifi, BeJIMYMHA KOTOPOTO OECKOHEeYHO Masa T0 CPAaBHEHHWIO C 3apsifioMm,
CO37al0IIMM HCCIelyeMoe ToJIe.

1. ToueuHbIit 3apsif 2. 3apsf

3. [TpoOHbIi 3apsiz 4. ONeKTPUUYeCKU JUTI0Jb

BekTopHas BenuurHa, YMC/IEHHO paBHasl 3apszy, NpoLlejileMy uyepe3 eAUHUUYHYHO IIOLIA/b
TNIepIIeHJVKYJISIPHYO HallpaB/IeHUIo IBUKeHUSI B eJHULy BpeMeHHU.

1. Cuiia Toka 2. [110THOCTB 3/1€KTPUYECKOr0 TOKa

3. HaripsbkeHrie Ha yyacCTKe LIeTin 4, 2/C

BekTopHas Be/nvMuMHa, YMCIIEHHO paBHas 3apszy, MNpollejiemMy 4Yepe3 eJWHUYHYHO ILIOLIA/b
NepreH/UKY/ISIPHYIO HallpaB/IeHUIO IBWKEHUsT B eIMHULYY BpDeMeHU.

5. Cuna Toka 6. [1/10THOCTB 3/1€KTPUUECKOr0 TOKa

7. HaripsbkeHyve Ha yyacTke 1jernu 8. 34C

BenvuuHa obpaTHasi CONPOTUB/IEHHIO.
1.  CompotusieHue 2.  IIpoBoguMOCTb

3. Y[jenbHOe CONPOTUBIIEHUE 4.  CTOpOHHHE CUJIbI

BEJ'II/I‘—II/IHEI, XdPaKTePU3YyHolljasd 3/IEKTPOCTaTUUeCKOe T10J1e 6e3 yueTa noJiipru3aljii Cpejbl.

1. [Torennuan 2. VHAyKLys 3/1eKTPOCTaTUYEeCKOro MoJist
3.HanpskeHHOCTh 3/1eKTPOCTaTUUeCKoro 4. HvanekTpruyeckasi IPOHULIAEMOCTb
nosst

dapajeit 00HaApPYXWIT ...

OTKJIOHEHMe MarHWTHOM CTPeJIKY NpY MPOTeKaHUM 37IeKTPUUeCKOro TOKa 0 NPOBO/IHUKY
+BO3HMKHOBEHHE TOKa B 3aMKHYTOM KaTYIIKe IPU OMyCKaHWM B Hee MarHuTa
B3aMMO/IeCTBHe Tlapasl/ie/ibHbIX IPOBOJIHUKOB C TOKOM

B3aMMO/IeHICTBUE JIBYX MarHUTHBIX CTPEIOK



Ha PUCYHKE YKd3dHbI HAIIPpAB/IEHHUA TOKOB B IIPOBOJHUKAX. YKaxure HpaBl/lJIbeIﬁ 0TBET:

MeX/ly NPOBOJHHMKAMU [IeMCTBYeT CU/la B3aUMHOI'O TIPUTSDKEHUST
+MeKy MPOBOJAHUKAMU [IeMCTBYeT CU/la B3aMMHOIO OTTa/IKWBaHUSI
MeX/ly IPOBOJIHUKAMU He /1eCTBYeT CHJIbI

HeT MPaBU/IbHOTO OTBETa

MarsauTHoe 10Jie — 3T0...

T10Jie BHYTPY MarHuTa

+110J1€, CO3/JaHHOEe ABWXYILMMUCS 3apsiiaMu
ToJie, CO3JJaHHOe MOKOSIIIUMUCS 3apsiiamMu
CUJ/IOBbIE JIMHWUW BOKPYT MarHuTa

OpHopoAHOEe MarHUTHOeE 10JIe — 3TO...

10Jie, CO3/JaHHOE MOCTOSIHHBIM MarHUTOM

T10J1e, CO3/JaHHOE [TOCTOSIHHBIM TOKOM

+11071€, B K&XX/10M TOUKE KOTOPOr0 MHAYKLIUS OZMHAKOBA

rosie, B Kako1 Touke Kotoporo J./1.C. MHAYKLMY 0IMHAKOBO

YKakuTe npaBWwIbLHOE onpe/ie/ieHHe CU/I0OBOM JIMHUA MarHUTHOTO MOJIs.

CUJIOBast JIMHWSI MarHWTHOTO TIOJIST - 3TO JIMHUS, BJO/b KOTOPOU JeHCTBYET 3/IeKTPOCTaTHUeCcKoe
morne.

CUJIOBast JIMHWSI MAarHUTHOTO TIOJIS - 9TO JIMHUS, B/I0J/Ib KOTOPOM HarpaB/ieHbl CHJIBI, /1eMCTBYIOLIHe
MeX/y 3apsiiaMmu

CUJIOBast JIMHWSI MarHWTHOTO TIOJISI - 9TO JIMHUS, BO0JIb KOTOPOM HarpaB/ieH BeKTOP HalpsDKeHHOCTH
3/IeKTPOCTaTHUECKOTO TIOJIS.

+CU/I0Basi IMHUSL MarHUTHOTO TIOJIS - 9TO JIMHUS KacaTesbHast K KaK/0l TOUKe, KOTOPOW COBMa/jaeT
C BEKTOPOM HaNpsDKEHHOCTHU 3/IeKTPOCTaTUUECKOTO T0JIsl B 3TOM TOUKE T10JIst

Ha pucyskax 1 v 2 u300pakeHbl CH/I0BbIe ITMHUHA MarHUTHOT'O M0J/Is1 IOCTOSIHHOT0 MarHuTa.
YKa)KuTe HOMep PHUCYHKA TIPaBUIbHO M300paXkatol[ero CUI0BbIe IMHUW MarHUTHOTO TI0JISt
MOCTOSTHHOTO MarHUTa U UX HallpaBJIeHUe.

Puc.l Puc.2
+pI/ICYHOK 1, CHJIOBbBIE JIMHKWUW HAIIPdBJ/IEHBI U3 CEBEPHOI'0O IOJ/IF0CA K FO’)KHOMY TOJ/TFOCY
PUCYHOK 1, CM/IOBbIe TMHUM HarlpaB/ieHbl U3 FOXKHOT'O TI0JIF0Ca K CeBePHOMY TOHOCY
PUCYHOK 2, CHJIOBBIE JIMHUUW HAIIPABJIEHBI I10 4yacoBOU CTpeJiKe
PUCYHOK 2, CUJIOBbIe TMHUU HarlpaB/ieHbl IPOTUB YaCOBOM CTPeKU

Ha pucyHke n300pakéH NpoOBOAHHUK C TOKOM (Hampas/ieHHe TOKa YKa3aHO CTPeJIKOi).



YKaxure HaIipaB/IEHHE BEKTOPa MarHuTHOM HHAYKIHWHU B TOYKA A MarHMTHOTrO MOJisi

C03/]JaHHOT0 TOKOM B IIPOBO/IHHKE.
4o

BEKTOP MarHUTHOW UHAYKLIMM HapaBJieH BIPaBO
BEKTOD MarHUTHOW MHAYKLIMW HarpaBJieH BeBO
+BEKTOP MarHUTHOW MHAYKLIMM HarlpaBJieH Ha Hac
BEKTOD MarHUTHOW MHAYKLIMW HarlpaBJieH OT Hac

Ha pucyHke n300pa)kéH NpoBO/JHUK C TOKOM HaXO/AIUICA B MarHUTHOM MoJIe. YKa)KuTte, B
KaKOM Hamnpas/IeHUH /IeHiCTByeT cujia AMIiepa Ha 3TOT MPOBOJHHUK C TOKOM (HampaB/ieHHe
TOKa B MPOBOJHUKE YKAa3aHHO CTPe/IKOM).

4 b, h, F A H b L

BHU3
BBEpX
+Ha HacC
OT HacC

Kakas u3 I'T)I/IBEAEHHBIX HIKe (popmy.1 siBseTcs 3akoHoM buo-CaBapa-Jlaniaca ?
+dB = s d|3><r]
Any

4nr
dé _ [dl er

am?
dB’ _ I|r x (3'

4nr

Cuna Jlopenua onpepensiercs (popMyJiou:
+F =qvBsina

F = IBlsina
F=qE
2
I::mv
R

B opHOpOAHOE MarHUTHOE 10J1e BjIeTaeT M0/I0)KHTe/IbHbIN 3apsA/ NepreH/UKY/IAPHO
CHJIOBBIM JIMHUSM 3TOr0 1o/1sA. Onpejenure TPaeKTOPUIO {BHKEHUA MOJI0KUTE/TbHOT0
3apsijja B 3TOM MarHUTHOM I10Jie (CU/I0BbIe IMHUM MarHUTHOIO 10J/1s1 HanpaBJjieHb] Ha HacC).

©.0 ®

OeQ @
® ®®

IO NPSIMOU (B HaIlpaBJ/IeHUU BEKTOPa CKOPOCTH)



+T10 OKPY>KHOCTH B TUJIOCKOCTU YepTesKa 110 UaCOBOM CTPeKU
0 OKPY>KHOCTHU B TIJIOCKOCTH UepTerka MPOTUB YaCOBOU CTPEJIKU
T10 TIPSIMOM TepIieHAUKY/ISIPHOM TJIOCKOCTH uepTeXka Ha Hac

ITo0)xuTe/IbHO 3apshDKeHHas YacTUIla, BjieTeBlIasl N0/ OCTPBIM YIJIOM K CH/I0BbIM JIMHHAM
OJHOPO/JHOT0 MAarHUTHOI'O MOJIsl, OyAeT ABUraTHCA B MOJIE. ..

B IIpe)KHEM HallpaB/IeHUH

rapasuie/ibHO CU/I0BBIM JIMHUSM MarHUTHOT'O T0JIS

10 OKPY>KHOCTH

+110 BUHTOBOM TPaeKTOpUH

YKakuTe, OT 4Yero 3aBUCHT MarHUTHBIN MOTOK Yepe3 3aMKHYThIH BUTOK B 0JHOPO/JHOM
MAarHUTHOM II0J1e.

TOJILKO OT MO/YJIsl BeKTOPa MarHUTHOM MHAYKLIWU.

TOJIBKO OT TI/TOIIAZIN BUTKA.

TOJILKO OT yTJla MKy BEKTOPOM MarHUTHOM UHAYKI[UHU U TePIeHAUKY/IsIPOM K TJIOCKOCTU BUTKaA.
+0T BCeX TPEX Bhblllle TlepeurcyieHHbIX akTopos (1,2,3)

IMpKy/nALUA BeKTOPa MarHUTHOM MHAYKLIMY 110 NPOU3B0/IbHOMY 3aMKHYTOMY KOHTYPY
paBHa:

CyMMe TOKOB OXBayeHHBIX KOHTYPOM

TOKY, IIPOTEeKaroLeMy 110 KOHTYPY

MarHMTHOMY MOTOKY 4epe3 IJIOLa/ib KOHTypa

+TIpor3Be/leHHI0 MarHUTHOM TIOCTOSTHHOM Ha CYMMY TOKOB OXBaYeHHbIX KOHTYPOM

YKaxure (l)OPMYJ'Iy paﬁoTbI MAQrHUTHOI'0 IT0JIsA [0 nepeMemeHn0 NpoBOJJHUKA C TOKOM.

A=F,rcosg
A=1Blsina
+ A= IAD
A= IBAD

Kakas u3 npuBeieHHbIX HIDKe (hopmy1 siB/isieTcs 3aKoHOM Dapapes J/isi AB/IeHUS
3/IEKTPOMAarHUTHON UHAYKIMU:

g 00
dt
tg o 42
' dt
g2
t
| _do
'Todt

B kaTylike HHAYKTMBHOCTBIO 4 I'H M3MeHseTcs cujla TOKa Ha 2A 3a IPOMeXXyTOK BpeMeHH
0,2c. Onpepemre 3HaueHue J/IC caMOMHAYKIMY B KaTyllIKe.

3/1C caMoOMHAYyKLIMY B KaTyllke 1,6 B

3/C camouHayKuy B Katyuike 10 B

3/1C camouHAyKLMH B Katylike 0,4 B

+3/1C camouHAyKLMM B KaTylike 40 B

Yepe3s 3aMKHYTBI KOHTYP 10majbi0 0,1 M? 3a mPOMeXXyTOK BpeMeHH 2 C U3MEeHAeTCsA MOTOK
MarHuTHOro nosist Ha 20 B6. Onpeaenure Bo3HUKAWIYI0 B KOHTYpe 3/[C HHAYKIUH.



S4C unaykuyu 2 B
3/C nnaykuuu 4 B
+31C nuaykumu 10 B
I C unpgykumu 100 B

Kakas u3 npuBeieHHbIX HIDKe (popmys1 siB/iseTcs 3aKoHOM Dapaies /i sAB/IEHUS
CAaMOUHAYKIMHU:
di
S dt
dl

+8$ :_LE

| 1
L

| - dL

b dt

B kaTylike B pe3y/ibTaTe U3MeHEHUs CU/IbI TOKA Ha 2A 3a NpoMeXyToK BpemenH 0,2¢

Bo3HUKaeT J/IC camonHayKiuu 40 B. YkaxuTe 3HaueHHe HHAYKTHBHOCTH KaTyLIKH.

VMH/JYKTUBHOCTb KaTylku 0,05 I'n

+UHYKTUBHOCTU KaTyLUKU 4 ['H

VHJYKTUBHOCTH KaTyLIKy 8 ['H

VIH[YKTMBHOCTHU KaTyLIKH 16 I'H

Ha PUCYHKE YKd3dHbI HAIIPAB/IEHUA TOKA B 3dMKHYTOM KOHTYpP€ U BOSHUKJAKOLIIEro B HEM
TOKd CaMOHUHAYKIIUH. OHPEI[EJII/ITE, KdK U3MEHAETCA CHJ/Id TOKd B KOHTYP€ U KaK HAIIPABJ/IEHO
MAIrHUTHOE [10/1€ TOKAd 4Yepe3 I1oma/jAb KOHTypd.

——— =

I L

+cusia ToKa yObIBaeT, MarHUTHOE T10JIe HarpaB/ieHO BBEPX
CHJla TOKa yOBIBAeT, MarHUTHOE T10JIe HAalpaB/IeHO BHU3
CuJia ToKa Bo3pacTaeT, MarHUTHOe T10Jie HarpaB/ieHO BBepX
CuJIa TOKa BO3pacTaeT, MarHUTHOe T10J1e HarpaB/ieHO BBepX

YKaxure NpaBUWIbHOE Oonpeje/ieHue TUaMAarHeTUKOB.

AWaMdrHeTUKH 3TO BeljeCTBa, YyCU/IMBAIOIME MalrHUTHOE T10/1€

+a1aMarHeTUKU 3TO BeIleCTBa, OCJ'IEI6J'IHI-OU_II/IE MdAIrHuTHOe 110J1e

AWaMdlrHeTUKH 3TO BelljeCTBd, B KOTOPBIX Ha6H}O,I[a€TCH ,Z[I/IBIIEKTPI/ILIECKI/II)’I rucrepesuc
AWdMarHeTUKHU 3TO BelleCTBa, B KOTOPBIX Ha6J'II-O,£[38TC$I MAarHUATHLIN rucrepesuc

B kaTylike HHAYKTUBHOCTEIO 4 I'H M3MeHseTcs cujla TOKa Ha 2A 3a IPOMeXyTOK BpeMeHH
0,2c. Onpepemre 3HaueHue J/IC caMOMHAYKIMY B KaTyllIKe.

1,6 B
10B
0,4B
+40B

Ha pucyHKe n300pakéH NpOBOAHMK C TOKOM HaXOAAIMIICA B MAarHUTHOM I0J1e. YKaXXUTe, B
KaKOM HamnpaBJ/IeHHH /IeHiCTBYeT ciujia AMIiepa Ha 3TOT IPOBOAHUK C TOKOM (HarpaB/ieHue
TOKAa B NIPOBOJHUKE YKa3aHHO CTPe/IKOH).



Bgepx
Bhaus
+OrT Hac
Ha Hac

B OJHOPOAHOE€ MAIHUTHOE I10/1€ B/IETAET OTpI/IHaTEJIbeIﬁ 3apAj nNeprneHJuKy/JIdpHO CHJIOBBIM
JIMHUSAM 3TOro0 1oJis. OHPEJJ[EJII/ITE TPA€KTOPHUIO ABH)KE€HHUA OTPHUIATE/IbHOI0 3dpsA/id B 3TOM
MArHuTHOM I10/1€e. (CI/IJIOBBIE JIMHUUA MAIrHUTHOTI' 0 MOJIA HAIIPABJ/IEHbI HA HaC)

®,0 ®

@9%_@
oMo¥o

IO MPSIMOMU (B HarpaBJ/IeHUU BEKTOPa CKOPOCTH)

10 OKPY>KHOCTH B TIJIOCKOCTH YepTerka 110 YaCOBOM CTPeJIKH.

+T10 OKPY’>KHOCTH B IJIOCKOCTH YepTeyka IMPOTHB YaCOBOM CTPesKH.
T0 MPSIMOM MepreHIUKY/ISIPHOM MJIOCKOCTH YepTeXka Ha Hac.

Yepes 3aMKHYTBIA KOHTYP miomazabio 0,1 M? 32 NpoMe)XyToK BpeMeHH 2 C H3MEeHAETCH MOTOK
MarHMTHOro moJyis Ha 20 B6. OnpeaennTe Bo3HHKa0Iyi0 B KOHType 3/1C MHAYKIMH.

2B

4B

+10B

100 B

B karyike B pe3y/ibTaTe H3MeHEeHHsI CHJ/IbI TOKA Ha 2A 3a mpomMexyToK BpemeHnu (,2¢
BosHukaer J/IC camonnaykuuu 40 B. YKaxute 3HaueHHe HHAYKTUBHOCTH KaTyIIKH.
0,05THu

+4 I'n

8TI'n

16 I'n

Hocutensamu 3JIGKTPUYECKOI'O TOKA B I'a3aX SABJIAKOTCA
1. TOJIBKO MOHBI 2. TOJIBKO 3J/IEKTPOHBI

3. HOHBI U 3/IeKTPOHBI 4. He WOHBI U He 3JIeKTPOHBI

BennurHa, XapakTepu3yolasi ClIOCOOHOCTh KOHTYpa CO3/laBaTb MarHUTHOE T10J1e

1. OtHOcHTeNbHAas MarHutHasi 2. WNHayK1ys MarHUTHOTO TI0/1ST
TPOHULAEMOCTh
3. NHBAyKTUBHOCTD 4, MarHuTHBIN MOTOK

UKcio CUMIOBBIX JIMHUM, TIPOHU3bIBAIOLLIWN JJaHHBIN KOHTYP.

1. VHAyK1ys MarHUTHOT O T10J151 2. HamaranueHHOCTb
3. OTHOCUTe/IbHAA MarHutHasa 4. Mar=uTHBINA [TOTOK
TPOHULAEMOCTh

MarHUTHBIM MOMEHT e JUHHI[bI 00beMa MarHeTHKa
1. Beaykuus MarHuTHOTO 1071 2. HamarunueHHOCTh



3. OTHOcuTe/IbHas MarHuTHasi 4. MarHuTHbBIM OTOK
IMPOHHIaeMOCTb

Cnucok KOHMPO/bHbIX 80NPOCO8 015 3auwjumbl 1a6OpPaAMOpHbIX pabom

9.1.«M3yueHue 3/1eKTPON3MePUTE/IbHBIX MPHUOOPOB»

1. TlepeuncuTe CUCTEMBI 3IEKTPOM3MEPUTETbHBIX IIPUOOPOB.
2. YTo Ha3bIBAIOT IIEHOM JiesieHus rpubopa?.
3. 3anuimTe U chopMmyaupyiTe 3aKkoH OMa /1Jis ydyacTKa 1ielu, He coiepxkaitiero 31C. Ykaxure
Be/IMYMHBI, BXO/|silIIMe B 3aKOH (Ha3BaHUe U popMyia /iJisi OripefiesieHus]).
4. TIpoaHanm3upymTe rpaduKku, MosyyeHHbIe B paboTe.
1. YTo Takoe UyBCTBUTE/ILHOCTD ITpHOOpaA?
2. KakumM 06pa3oM MO>XXHO PaCIIMpPUTh TIpe/iesibl i3MepeHHsI BOJIbTMeTpa?
3. 3anuiuuTe 3aKkoH OMa A1 3aMKHYTOM Lenk. ChopmynupyiiTe pU3NUYeCcKrii CMbIC 3aKOHa.
YKa)kuTe BeJIMUMHBI, BXOASIIMe B 3aKOH (Ha3BaHUe 1 ¢opMyria Jjisl OripefiesieHust).
4. TlpoaHanm3upywTe rpaduKu, MosyyeHHbIe B paboTe .
J.2.«Onpegenenune I1C»
1. Haiite onipesnenenve J/C.
2. [aiiTe orpejeneHue 3/IeKTPUUECKOT'0 COTTPOTUB/IEHMUS.
3. 3anuiuTe U chopMynupyite 3akoH OMa B auddepeHiianbHol dhopMme.
4. Hapucy#iTe 3/1eKTpUUeCKYI0 CXeMy SKCIIepUMeHTa U BbIBejuTe pacueTHyto Gopmyiny s OC B
Bariem skcniepumenTe. B uem cyTb KomreHcaljuoHHOTro criocoba omnpezenervst DC?
1. [laliTe onpefiesieH/e HallPSDKEHWSI HA YYacTKe 3/1eKTPUUeCKOM LierH.
2. Uto Takoe BHyTpeHHee COIpoTuBieHue 3/JC?
3. 3anuumTe 3aKkoH OMa B juddepeHIMaIbHON (hOpMe, KaKOB ero (hr3uuecKuid CMbICI.
4. Hapucy¥iTe 3/1eKTPUUECKYIO CXeMy SKCIlepUMeHTa U BblBejuTe pacueTHyo ¢popmyny anst S1C B
Bariem skcniepumenTe. B uem cyTb KoMreHcal[uoHHOTO criocoba omnpezenervst D1C?
J.3.«MoCTHK YHUTCTOHa»
1. Ot yero 3aBUCUT 3/IEKTPUUYECKOE COIIPOTUBJIEHVEe?
2. [auiTe onpejeneHne HaNpPsKeHUs] HA yUacCTKe 3/IeKTPUYECKOU L{eu.
3. 3anuimTe U chopMyaupyrTe BTOpoe rpaBu/io Kupxroga. Ha ocHoBaHUM Kakoro 3akoHa OHO
110J1y4eHo?
4. BoeiBeguTe 3ak0oH OMa B auddepeHLaabHON (hopme
1. OT uero 3aBUCHUT 3HaK NIPOU3BE/IeHUs CU/Ibl TOKA Ha COMPOTHBI/IeHKe B rpaBuie Kupxrodga?
2. [aiiTe onpefiesieHye 3/1eKTPUYECKOr0 COMPOTUBJIEHUSI.
3. 3anmuuTe U chopmyaUpylTe repsoe npaBuio Kupxroda. Ha ocHoBaHMM KaKOro 3aKOHa OHO
T1OJTyYeHO?
4. BeiBeguTe 3akoH OMa B fuddepeHianbHoN popme
9J.4.«MeToj Bo/IbTMeTpa-amnepMeTrpa»
1. Hapucylite cxeMy LIYHTMPOBAaHUS BOJIbTMETPA (pacllpeHus MpeeioB U3MepeHust
BOJIbTMETPA).
2. [auiTe onpejeneHne HaNPSDKEHUST HA YUaCTKe 3/IeKTPUYECKOM L[eu.
3. 3anuumTe u chopMmyaupyliTe riepBoe npaBuio Kupxroda. Ha ocHoBaHMM Kakoro 3aKOHa OHO
MOy YeHO?
4. BoiBeguTe hopMysty Ajist 00IIIero COrpOTUBIIEHUS TTPU Mapasuie/lbHOM COeJuHeHUN
CONPOTHUBJIEHUH.
1. Ot yero 3aBMCUT 3HaK NPOM3Be/leHNsI CUJ/Ibl TOKA Ha COTIPOTHB/IeHHUE B npaBuie Kupxrodga?
2. [aiiTe onpejesieHye 3/1IeKTPUYECKOr0 COPOTUBIIEHUSI.



3. 3anuimTe U chopmyaupyiTte 3aKkoH Oma B auddepeHipansHol hopme.

4. HapucyiiTe 3/1eKTPUUECKYIO CXeMy SKCIIepUMeHTa U BbIBeJUTe pacueTHYI0 GopMyJly [/1si
HEeM3BEeCTHOT0 COTIPOTHB/IeHUs B BallieM sKcriepuMeHTe, T0Jb3ysCh paBuiamu Kupxroda.

3adauu 0215 nucbMeHHOU pabombi
1. Hanti HanpspkeHHOCTh U ITOTeHLMas 3/1IeKTPOCTaTUYeCcKoro nosis B Touke O, ecyid B TOUKax

1,2 u 3 Haxogarcs 3apsaabl ¥ 108K, 208K 1 308K COOTBeTCTBEHHO, a paguyc ayryd 10cm.
Ornpefie/iuTh MOTEHI[MATBHYO SHEPTHt0 3apsifa 20H/ B TOuke A.

2. Haiiti HanpsDkeHHOCTh U MTOTeHLMasl 3/1eKTPOCTaTUYeCcKoro MoJis B T.A, eC/u 3apszbl (, U

(, 10 -20uK11, a 3apsaz g, 408Kin. OnpesenuTs NoTeHIMaIbHY0 SHepruto 3apsaga 100K B Touke A.

i
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3. UeTbIpe NOJIOXKUTENBbHBIX 3apsa 1o 20HKu 3akperieHsl B yryiax KBajijpaTa co CTOPOHOU
0.1m u oTpujaTesbHbIM 3apss 10HKT pacroioykeH Ha cepeiiHe PaCCTOSTHUSI MEXKY OMKai MMM
3apsilaMu B yriax kBazpara. OrnpezenuTh pacCTOsIHUe, TIPOeZieHHOe OTPULIATe/TbHBIM 3apsiZioM
TI0CJTe ero 0CBOOOXK/[eHUs, 10 TOUKH, TJie OH Oy/IeT HaXOJUTbCSl B COCTOSTHUM TIOKOsI, paboTy
3/IeKTPUYECKOTr0 T0JIs 110 ero repeMeLeHUI0 1 ero MOoTeHLUaTbHYI0 SHEePryi0 B 3TOU TOUKe.

Iz R 4. OrnipegenuTe CUAJIy TOKa B KaXKOM COMPOTUBJIEHUH, €CJIU KO
L 2 BCEMY YYaCTKYy LeTH TIPUIOXKEHO HarnpspkeHue 24 B,
CorpoTtuBieHusi paBHbI 2 OM KaXKJbIi.

'RB

5. Kak n3meHUTCs BbIZIesISOLeecs: KOJIMYeCTBO TeIUIOThl Ha MeJHOM MPOBOJHUKE, AJIMHHOU 5M,
eC/IM YMeHbLIAaTh ero JyuaMeTp oT SMM 10 1MM. ITpoBOJHMK NOJK/IIOUEeH K UCTOYHUKY ITOCTOSITHHOTO
Toka ¢ 3.[0.C. 100B, u BHyTpeHHuM comnpotrsieHreM 0.1 OM. (yzAe/pHOe CONPOTUB/IEHHE Mex
0,017 MxOM M ) TTonyyeHHBbIM pe3yabTaT OObSICHUTD.

6. [Ige batapeu ( 1=40B, r1=8 Om, 2=20B, r2 =6 OM) u Tpu
COIpOTHBJIeHUs 10 5 OM KaXKZbIN COeJMHEeHbI, KaK IT0Ka3aHo Ha PUC.
Ornipesenivte CUjly TOKa B KaXKZ,0M COIIPOTUBI/IEHUU.




7. OnpefenvTte HamnpsKeHUe Ha KaXK/OM COMPOTUBIIEHUH, eC/IH
roKasaHue amriepMerpa 5 A.
( Ri=20mMm, R,=50m, R,=10 Om)

8. 3aMKHYyTas 37eKTprUUecKas [jellb COCTOUT U3 MeJHOr0 NMPOBOAHUKA ceueHrueM 4MM U IJTMHHOU 4M
TOJK/IFOYEHHOI0 K MCTOYHUKY MOCTOSHHOT'O TOKA. 38 SMUH Ha NPOBOAHUKe Bbigessercss 100k
Tery10Thl. OmpesiesuTh CUIy TOKa B Lierny U 3./].C UCTOYHMKA TOKA, eC/IU ero BHyTPeHHee
conpotubsieHre 0.5 Om. (yaensHoe conpotuB/aeHue meau 0,017 MkOwm m )

8. OmnpeaenuTh CUTY TOKOB Ha BCeX y4acTKax 3/1€KTPUUECKOM LieTu , eC/U
1=10B, 2=20B, Ri=4 OmM, R =5 Owm, R3=2 OmM. BnyTpeHHee
COTIPOTUBJ/IEHWE UCTOYHUKOB TOKa I =1 OM u r =2 Owm.

9. Kakoli [/IMHHBI HY)XHO B3ATb MEJHBbIM I[IPOBOJ, CeyeHHWeM 2MM [/l U3rOTOBJIEHUS
COMPOTHUB/IEHUS, Ha KOTOPOM Bblensaack Obl B TeueHnu 1 MuHyThl 100/[)K TemsoTel mpu
TMIO/IK/IFOUEHUY ero K UCTOYHUKY MoCTOssHHOro Toka ¢ 3/1C 200B 1 BHyTpeHHUM COIIPOTHUBI/IEHHEM
0.1 Owm. (ynenbHoe cornpotrBiieHue Megu 0,017 MKOM M )

10. OneKTpUueckas Liellb COCTOUT U3 [BYX raJlbBaHUYeCKHX 3/IeMEeHTOB, TPeX CONPOTHB/IEHUN U
amnepMmetpa. B stoii nermu R1=4 Om, R2=6 Om, R3=10 Om, 1=12B. AmMnepmeTp perucTpupyeT TOK
100 MA. Omnpepemutrs 3IC BTOpOro snemMeHTta. CONpoTHB/IEHHWEM amIlepMeTpa U BHYTPEHHUM
COTMPOTHB/IEHUEM Ta/IbBaHUUECKUX JIEMEHTOB TIpeHeOpeyb.

Tabsuia 4 — Kpurepuu onieHKH chOpMUPOBAHHOCTH KOMITETEHLIWH MPU U3YYeHUH MOJYJISI

Br1ajieeT OTBeYaeT  Ha | aKTUBHOE
BrisiBneHure u knaccubukauys (Gu3nueckux

N XUMHWYECKHX ITPOLIeCCOB, IMPOTEKAOLINX Ha

npodeccuoHanbHOM  cdepbl  GHU3UUECKUX

Ko/ 1 HauMeHOBaHWe WH/JUKaTopa Kpurepuu orjeHuBaHus CpOPpMHUPOBAHHOCTH
JNOCTHKeHUsT KOMITeTeHI[UH (YacTH KOMITETeHITUHI
KOMIEeTeHI[1H) (4acTH KOMITETEeHIUH)
Ha 6a30BOM ypOBHe Ha MOBbIIIEHHOM YDPOBHE
COOTBETCTBYET COOTBETCTBYET | COOTBETCTBYET
OLleHKe OLleHKe OLleHKe
«y/IOBJIETBOPUTE/Ib «XOpOLLIO» «OTJINUHO»
HO» 65-85% ot 86-100% ot
50-64% ot MaKCUMa/lbHOI | MaKCHMaabHOI'O
MaKCHMaJ/IbHOT'O o bana banta
Oana
OMK-1.1. He coscem TBepgo | Ilo cyuecry, | [IpuHumaer

MaTepHajioM 110 | IIOCTaB/IEHHbIE | yUaCTHUe B XOJe

o TeMam MOJYJIsA, | BOMIPOCHI, MIPOBe/IeHUsT
00BbeKTe NMpodeCcCUOHANTBHOM JeATeTbHOCTH .
OIK-1.2 3HaeT TOJIBKO | TBEPJO YCBOWI | 3aHSITUH,
OCHOBHbIE MIPOTPaMMHBINA | TIPaBUJIBHO
OripezienieHre XapaKTePUCTHUK (HU3NUECKOTO
TeopeTHUecKue Marepuana IO | OTBeYaeT Ha
rpoliecca (siB/IeHUs1), XapaKTepHOro [/t
. | mosiokeHust TeMaM MO/YJIsl, | TIOCTaB/IeHHbIe
00BEKTOB nipoheccoHaTLHON
W3y4yaemoro Kypca, | F[paMOTHO BOIIPOCHI, YCBOHJI
JiesITeIbHOCTH, Ha OCHOBE TEOPeTHYeCKOro
BBITIOJTHSIET u3jlaraeT  ero | Marepuai B
(KCIepUMEHTAIbHOT0) HCC/Ie/[OBaHMUS
OIK-1.4 TeKyl[ue 3aziaHusi | 6e3 TMIOJIHOM 00beMe 1
1Mo  JUCLMIUIMHE. | CYIIeCTBeHHBI | CBOOOJHO
[TpexncraBnenve 6a30BbIX IJist
[pu OTBeTax | X OMMUOOK, C | OpUEHTHPYETCS

AOITyCKaeT HeOO0/IbIIUMHU 110 TeMdM




TIPOLIECCOB U SIBJIEHWI B BU/Jle MaTeMaThueC- | MaJioCyIleCTBEHHbI | TIOrPeIIHOCTSM | MOAYJIs,  yMeeT
Koro(ux) ypaBHeHUsI(i1) €  TIOrpellHOCTH, | U, TIPUBOJUT | BEPHO,

OIIK-1.5. VICK)KeHUs (opMyIMPOBK | apryMeHTUPOBaH
Bri60p 6a30BbIX (pU3MUECKUX U XUMUUECKUX | JIOTUYeCKOH u 0 U SICHO U3/1araTh
3aKOHOB JJist peleHust 3a/lau | MOC/Ie[0BaTe/IbHOC | OMpeZie/ieHUid. | MaTepuan  TIpU
rpodeccoHaNbHON [leATeTbHOCTH TH 13/1araeMoro peleHun
OIIK-1.7. Marepuaria, CUTYyaLJMOHHBIX
PeiieHrie  ypaBHEHUWI,  OMNMCHIBAIOLIMX | HETOUHYIO 3a/au.

OCHOBHble  (pU3MUeCKHWe TpOoLlecChl, C | apryMeHTaLuio

NpUMeHeHreM MeTOZOB JTMHeWHOW anreOphl | TeOpeTHYeCKUX

Y MaTeMaTUYyeCcKoro aHaau3a T10JI0)KeHUH Kypca.

MOAYJIB III. «Kojie0auusi ¥ BOJIHbD»

TecmuposaHue :

Bbibepume o0uH eapuaHm omeema.

YKaXuTe NpaBU/IbHOE OMpe/ie/ieHHe Meproja rapMOHHUYECKUX Ko/Ie0aHMIi.

[TeprooM rapMOHHUYECKUX KOJiebaHMM Ha3bIBaeTCsl CyMMapHOe CMelljeHHe 3a OJJHO TI0JTHOe
KosiebaHue

[TeprooM rapMOHUYECKUX KOJieOaHM Ha3bIBAeTCs UKCIIO TTOJTHBIX KoJiebaHMi 3a O[HY CEeKYH[Y
+ITepro;0M TapMOHHUYECKUX KOJIe0aHUM Ha3bIBAETCS BPEMS OZIHOTO TOTHOTO KOjIe0aHMsI
[Tepro0M rapMOHUYECKUX KOJie0aHM Ha3bIBAETCSI CMEIlleHHe OT ITOJI0XKeHHUSI paBHOBECHS /10
aMIUTUTY/IHOTO 3HAUeHUsI

Kak usmensiercs ¢asa kosie6anmii 3a nepuoj?

. T
¢a3za KosiebaHMii 3a MEPUO/] U3MEHSIETCS Ha 5

da3za KosiebaHuit 3a 1epUO/, U3MEHSIeTCS Ha 77
+ca3za KosiebaHuit 3a 1epyuo/; U3MeHsIeTCsl Ha 277
da3za KosebaHmit 3a epyo/| U3MeHsieTCst Ha 477

YKaxute HoMep rpaduka coOTBeTCTBYIOIIMI U3MEHeHUI0 CMeIlleHUsI X C TeueHHeM BpeMeHHU
MpHY rapMOHHYECKHX KO/Ie0aHUsAX.

g VA AN

i ‘ { ‘ \J ¢ ‘ VA

Al Ne2 NS Ned
Nel
Neo2
+Ne3
Ne4

YKaxuTre ypaBHeHHe rapMOHHYECKHX KO0/1e0aHuiA.
+x = Asin(wt + ¢,)

x = wAcos(ot + ot)
X = Acos(oaJr(po)t
o)

X = a)zACOS(a)t + goo)




OmnpepeuTe Nepuo/| Kojie0aHN 3a/[aHHBIX yPaBHEHHEM X = 4sin(27zt + 3)

+1iepuroy KosiebaHuii paBeH 1c
nepyo/| KoyiebaHui paBeH 2C
repuo/, KoyiebaHuii paBeH 3¢
nepyo/| KosiebaHui paBeH 4c¢

Yemy paBeH cABHT 10 ¢a3e MeXJy CMEIeHHEM U CKOPOCTHI0 TAPMOHUYECKUX KO/Ie0aHuH ?

T
+CABUT 110 (pa3e paBeH > CKOPOCTh OTlepekaeT cMellleHue 1o (da3se

T .
CZIBUT 110 (pa3e paBeH > CKOpOCTh OTCTaéT OT CMellleHus1 o ¢aze

CABUT T10 (pa3e paBeH 7

cABUT TI0 (pa3e paBeH HYJIO

Kakue 13 XxapaKTepUCTHK rapMOHMYECKHX KoJle0aHUuH Ko,/1e0/110TCs B mpoTuBodase?
B TIpoTHBO(a3ze KomedIoTCs CMellleHHe U CKOPOCTh

B TIpOTHBO(a3e K0JebIFOTCS CKOPOCTh U YCKOPeHHe

+B npoTHBOda3ze KoiebIF0TCs CMelleHre U YCKOPeHHe

HET XapaKTepHUCTHK KOJIeO/IOIINUXCS B TIPOTUBOGa3e

Ykaxkure audepeHnmabHoe ypaBHeHHE TAPMOHUYECKHX KO/Ie0aHUM.

%+a)OX:O
dt

%+a)0dx =0
dt

dx = X, sin(@ dt +¢,)

2
+%+%ZX:O

YT0 MPOMCXO/UT C IHEPrueil MpH rapMOHUYECKHX KO/1e0aHusaX?

B TOUKEe PaBHOBECHsI KWNHETUUeCKasi M TIOTeHLMa/bHasi SHeprusi paBHa HYJII0, a IPYU MaKCUMa/IbHOM
CMellleHWY KMHeTHYecKasi ¥ MoTeHLWa/IbHasi SHepruyd MakCUMasbHbI

B TOUKe PaBHOBECUsI KWHeTUUeCKasl U TIoTeHI[Ma/lbHast SHePruy MaKCHUMasbHbI, a TIPU
MaKCHMalbHOM CMellleHUU KUHeThUYecKasi U MoTeHLa/lbHasi SHEPIUU PaBHbI HYJIHO

B TOUKEe PaBHOBeCHsI KWHeTUYeCKasl SHepPrysi paBHa HYJII0, a MOTeHLMa/lbHasi SHeprusi MakCUMasibHa,
MPU MaKCUMa/IbHOM CMeILlleHUM KUHeTUUecKasi SHeprusi MakCMMasibHa, a MoTeHLMa/lbHasi SHeprusi
paBHa HYJIIO

+B TOUKe paBHOBECUsI KUHeTUuUeCKasl SHeprusi MakCMMasibHa, a MoTeHI[Ma/lbHasl JHeprusi paBHa
HYJI10, TPYA MaKCUMaJbHOM CMellleHUU KMHeTHUecKasi SHeprusi paBHa HYJIt0, a TOTeHLUa/IbHast
9Heprusi MakCumasbHa

YKakuTe NpaBU/IbHOE OIpe/je/leHHe MaTeMaTHueCKoro MasiTHUKA.

MaTeMaTUueCKUd MasiTHUK 3TO L1apHK, MO/IBELlIeHHbIA Ha HUTKe

MaTeMaTHYeCKHi MasiTHUK 3TO IIapUK, TIO/IBEIIeHHbIN Ha HUTKe Tepro/, KoyiebaHuii KOTOpOro
orpe/iesisieTcsl MaTeMaThyeckKu

MaTeMaTHUeCKHi MasgTHUK 3TO MaTepuasbHasi TOUKa, No/|BellleHHas: Ha HUTKe
+MaTemMaTUUeCKUd MasiTHUK 3TO MaTepuasibHasi TOUKa, Mo/BellleHHasl Ha HeBeCOMOM U
HepacTsHKUMOU HUTKe

Kak u3meHuTCs nnepruoj; MaTeMaTU4eCKOro MasiTHMKa, eC/i1 ero /IMHy YyBeJIMYUTh B 4 pa3a?
YBemuuurcs B 4 pasa
+¥YBenuuurcs B 2 pasa



YMeHbIIUTCA B 4 pasa
YMenbmTCA B 2 pasa

Ykaxute hopMyJiy, 110 KOTOPO# ONpee/IsieTcs: IeEPHOJ Kole0aHui NPY)KUHHOT0 MasiTHUKA.

T=27r\/E
m

T = 27Kkax

+T:21t\/E
k

T=2x mg
k

OmnpepesuTe NepUo/| Kojie0aHuii MaTeMaTHYeCKOro MassTHUKA, €C/TH OH COBepIIaeT 5 MOJIHbIX
KOJ1e0aHUM C aMIUTMTY/A0H 4CM 3a MpoMeXyToK Bpemenu 10c.

[Tepuos konebanuii paBeH: 0,4¢

ITepuog kKosebanmii paBeH: 0,5¢

+ITepuof KosebaHui paBeH: 2C

[Teprop KosiebaHMi paBeH: 8¢

Ykaxure (popMysy, 10 KOTOPOH OMpeje/sieTcsi epuoj Kosiebanui Gu3nueckoro MasiTHUKaA.

T=2x ?
T=2z1Imgl
+T =27 1
mgl
T=27"9
ol

YT100bI yBe/ITMUHUTH NEPHO/] Ko/1edaHnii Ko/1e0aTeIbHOTr0 KOHTYPa B ABa pa3a Hajo...
YBEJIMUNTh UHIYKTUBHOCTb KaTYIIIKH B /IBa pa3a

+yBeIMUUTh UHAYKTUBHOCTh KaTYIIIKH B UeThIPE pa3a

YMEHBIIIUTb UHIYKTUBHOCTb KaTYIIIKH B /IBa pa3a

YMEHBIIUTb UHYKTUBHOCTb KaTYIIIKU B UeThIPe pa3a

Yo nmpou30iAET C MEPUOIOM KO0/Ie0aHU B 3aKPBITOM Ko/ie0aTe/IbHOM KOHTYPe, eC/T!
UH/YKTHBHOCTb KaTyUIKU YBeJIUYUTh B 8 pa3, a 3/IeKTPOEMKOCTb KOH/IeHCAaTOpa YMeHbIIUTh
B 2pasa?

riepuo/, KosiebaHuii yBemuuuTcs B 16 pa3s

nepyo/| KoyiebaHui yBeTuuuTcs B 8 pas

repyo/| KosiebaHui yBemuuuTcs B 4 pasa

+TIepro/| KoyiebaHui yBeTMUUTCS B 2 pasa

Ykakute npaBuwIbHOE Onpe/ie/ieHNe 3aTyXalIuX rApMOHNYeCKHX KO0/Ie0aHUM.
3aryxarolye KoyiebaHusi 3To KoseGaHUsl, TIepruo/] KOTOPBIX YMeHbIIAeTCsl C TeYeHHeM BpeMeHU
+ 3aTyxarorie KosebaHus 3TO KoebaHusl, aMIIUTY/jd KOTOPBIX YMEHbBILAEeTCs C TeYeHHeM
BpeMeHU

3aTyxaroiye KojaebaHus 3TO KoyiebaHHs, yaCcTOTa KOTOPBIX YMEHBIIIAeTCS C TeUeHHeM BpeMeHH!
3aTyxaroliye Kojaeb6aHus 3To KosebaHus1, pa3a KOTOPbIX YMeHbIIAeTCsl C TeYeHueM BpeMeH!



Ykaxure (popMyJ/ly ypaBHeHHSA 3aTyXalOIHUX KO/I1e0aHUH.
x=X, e

X=X, —€*sinot+g¢,

X =—X 08" sin(wt = ¢,)

+x=X, e sin(wt=g,)

YKaxkute (popMy/Ty YaCTOThI 3aTyXaIOIMX K0/1e0aHUI.

0=,
0 =aw,
w=0,—

2 2
to= 0, -a

Ha pucyHke nipuBe/ieHbI rpa)MKH pe30HaHCHbIX KPUBBIX J/Isl TPéX 3HaueHNd Ko3duipeHra
3aTyXaHHUs Ko/1e0aHUH. YKaKUTe MPaBUIbHOE COOTHOIIIEHUE MeXAY K03 duiuenTaMu
3aTyxaHHsA KoJie0aHmii, ec/id KpuBoii 1 coorBeTcTBYeT K03(hduiiueHT 3aTyxanus o, , KpUBOM

2 - o, MKpHUBOH 3 - o,
X_ 4 !

o, =a, =0,
o, >a, >d,
to, <a,<a,

a, =20, o, =3a,

EMKOCTHOe cOnpoTHB/IeHHe KOH/IeHCAaTOpa C yBe/IMYeHHeM 4acTOoThI IepeMeHHOro TOKa...
yBe/IMYUBaeTCs

+yMeHbIIIaeTCs

He U3MeHseTCs

K0/1e0/1eTCsi C YaCTOTOM MepeMeHHOT0 TOKa

Yemy paBeH caBur no ¢ase Mexay Koe0aHHAMHU CHIBI TOKA M HANPsDKeHUs Ha KaTylIKe
UHAYKTUBHOCTH?
CABUT TI0 (pa3e paBeH HYJIO

T
+CABUT 110 (pa3e paBeH > HarpsbKeHUe orepeXkaeT CUIy TOKa Io (ase

m ,
cBUr TI0 (ha3e paBeH > HarpsKeHre OTCTaéT OT CUIbI TOKa 1o ¢ase

CZIBUT 110 (pa3e paBeH 7



IIo BEKTOPHOﬁ AUdr'pamMMe, HPI/IBEﬂEHHOﬁ Hd PUCYHKE, UT0 MO)XHO CKd3dTb 0 3HAYECHUAX
P€AKTHUBHBIX COHI)OTI/IBJIEHI/Iﬁ uerm?

U,

i
U, *
peaKkTHBHbIE COTIPOTHUBIIEHUS L[eMH PaBHbBI
+WHAYKTUBHOE COTIPOTHB/IeHHe 00JIblile eMKOCTHOTO
WH/IYKTHBHOE COTIPOTHB/IEHH e MeHbIlIe eMKOCTHOTO
3HaueHUs peaKTUBHBIX COTIPOTUBJIEHHUI CDaBHUTH HeJIb3s, T.K. KojebaHe HarpspKeHHsT Ha HUX
MIPOMCXOJUT B MPOTUBO(a3ze

YkakuTe npaBWIbLHOE ONpe/iesieHNe AeHCTBYIOIIEro 3HaueHus epeMeHHOr0 TOKa.
AelCTBYyHOIIee 3HaUeHHe MepeMeHHOr0 TOKA 3T0 3HaueHHe CHJIbI TOKA B [{elH MepeMeHHOr o
TOKa

JeMCTByIOIIee 3HaUeHHe NepeMeHHOT0 TOKa 3TO MrHOBEHHOe 3HaueHue CHJIbI TOKa B LIeTH
NepeMeHHOT0 TOKa

JIeMCTBYIOIIIee 3HaUeHHe NepeMeHHOT0 TOKa 3TO Ta YacCTh CUJIbI TOKA, KOTOpasi UJET Ha Bblie/IeHUs
Teruia B LIeTTH [IePeMEeHHOr0 TOKa

+IeliCcTByIOLee 3HaUeHKe TIepeMEeHHOT0 TOKa PaBHO CHJIe TaKOTO TIOCTOSIHHOTO TOKAa, KOTOPBIM
BbIZIe/ISIeT TOXKe KOJIMYECTBO TEIUIOThI, UTO U IT€PEMEHHBIN TOK B IIeY IIepeMEHHOT0 TOKa 3a TOT JKe
TIPOMEXKYTOK BPEMEeHH

YkaxuTe npaBu/IbHOE ONpe/ie/ieHHe BO/THBI.

+BOJTHA 3TO TIPOLIECC PACTIPOCTPaHeHHs Kojie0aHUH B CIIOIITHOM cpejie
BOJIHA 3TO TIPOLeCC PACIIPOCTPaHeHHs BOJTHBI B CIJIOIIHOM cpejie
BOJTHA 3TO pPe3y/IbTaT BOJHEHUM CPe/ibI

BOJIHA 3TO TPOL[eCC TlepeHoCca MaCChl M SHEPTUH CPeJibl

YkaxuTe npaBU/IbHOE Onpeje/ieHue deryiei Bo/IHbI.

+0ery1iasi BoJiHa 3TO BOJTHA MIEPEHOCSIIIAsi SHEPTUIO B IPOCTPAHCTBE

Oeryiiasi BOJIHA 3TO BOJIHA TMIePEHOCSINAsi MacCy B TPOCTPaHCTBe

Oery1iasi BOJiHa 3TO BOJTHA, CKOPOCTh PACIPOCTPaHeHUsI KOTOPOH 00Jiblile CKOPOCTH KOJsieOaHMi
Oeryiiast BoJiHa 3TO BOJIHA, (pa30Basi CKOPOCTH KOTOPOM OO0JIblile IPYTIIIOBOM CKOPOCTH

YkaxuTe NpaBu/IbHOe oNpe/je/ieHHe AJTUHbI BOTHbI.

[JIMHA BOJIHBI 3TO PacCTOsiHUE, Ha KOTOPOe pPacrpoCTpaHsieTcst BOJIHA

JJTMHA BOJTHBI 3TO IIMPHHA BOJTHOBOTO (PpOHTA

+/1JTMHA BOJIHBI 3TO PACCTOSTHUE MeX/y O/KalIIMMU TOYKaMH, KO1eOJIIoIMMUCS B OZJMHAKOBOU
daze

YKaxure nIpaBH/IbHOE OIIpe/ie/ieHHe BeKTopa YMoBa.

BEKTOD YMOBa 3TO BEKTOP, HalpaB/leHHbI B CTOPOHY PaclpoCTPaHeH!s BOIHbI, MOAY/Ib KOTOPOTO
paBeH JJIHe BOJIHbI

BEKTOD YMOBa 3TO BEKTOP, HarpaB/ieHHbI B CTOPOHY paclipOCTPaHeHHsl BOJIHbI, MOZY/Ib KOTOPOTO
pPaBeH 5HePryuy BOJTHBI

BEKTOD YMOBa 5TO BEKTOP, HalpaB/eHHbIM B CTOPOHY paclpoCTpaHeHusl BOJIHbI, MO/ly/Ib KOTOPOTO
paBeH SHepryuy epeHoCMMOU BOJIHOM 3a eJUHULY BDEMeHU

BEKTOD YMOBa 3TO BEKTOP, HalpaB/ieHHbIM B CTOPOHY paclipOCTPaHeHHsl BOJIHbI, MOZAY/Ib KOTOPOTrO
paBeH 3Hepryuy NepeHOCUMOM BOJIHOM 3a e[JVHULy BpeMeHU uepe3 eJUHUYHYIO IJIOLa/IKY,
Pacrio/IOKeHHYH0 TepreHIUKYJ/IpHO HallpaB/IeHUI0 PaclipOCTpaHeHusl BOJTHBI



KosebaTenbHbIN KOHTYP pafiMONIpYeMHHKA HaCTPOeH Ha PaIMOCTAHLUIO, TIepeJaloLIyI0 Ha BOJTHE
100 M. VIHAYKTHUBHOCTb KAaTYIIKM CUATaTb HeM3MeHHOH. Kak Hy)KHO HW3MEeHHUTh eMKOCTh
KOH/IeHCaTopa KoJyiebaTelbHOTO KOHTYPA, YTOOBI OH ObLT HACTPOEH Ha BOJIHY 25 M?

1. YBenuuuts B 4 pasa 2. YMeHbIIUTE B 4 pa3a

3. YBenuuuts B 16 pas 4. YMeHbLINTS B 16 pa3

Kosebanusi, mpoucxosiifye 1o AelCTBUEM TTOCTOSTHHOM BHEIITHeH CHJTbI, Ha3bIBAIOTCS
1. cobcTBeHHbIe KOslebaHust 2. aBTOKO/Ie0aHUs
3. BBIHY>K/IeHHbIE KOjie0aHUsI 4. 3aTyxaroiue KojebaHus

Teno coBepiiaer KosebaHUsi Ha TIPYy)KHHe, eC/M Tlapa/Ule/lbHO K MMeIolleics Tpy>KuHe
TIPUCOEVUHUTS ellle OAHY NPY>KUHY TaKOU Ke )KeCTKOCTH, TO

1. amruuTyza KosnebaHWM yMEeHBLIUTCS B 2 2. Tiepro/| KoyiebaHUi yMeHbIIUTCA B 2 pa3a
pasa

3. mepuo/i KonebaHuil yMeHbIIUTCA B /2 pa3 4. mepuos KojebaHuii yBeuuuTcsa B /2 pa3

3adauu 0215 nucbMeHHOU pabombi

1. MarepuanbHast TOUKa, COBepIliaeT rapMOHWUECKHe KoiebaHus ¢ yacToTol 2111, B MOMEHT
BpeMeHU t = 0 NPOXOAHUT I0JI0KeHue, orpefiesisieMoe KOOPAUHATOU X, = 6CM, CO CKOPOCTBIO

Vv, =14 cv/c. OnpefienTh aMIIMTYAY KosebaHui.

2. du3UeCcKU MassTHUK MPeICTaB/IsIeT COO0 TOHKUI OJHOPOAHBIN CTeP)KEeHb IJTMHOM 25CM.
OmpeenuTh Ha KAKOM PACCTOSIHUM OT LIeHTPa MacC A0/DKHA ObITh TOUKA To/[Beca, uToObI uacToTa
KojiebaHuii Obl/la MAKCUMaJTbHOM.

3. [TosHast SHEpPrUst rapMOHUYECKH Kosiebttoriericss Touku 30MK/IK, a MakCHMaslbHasi CUJjIa,
JercTByrolas Ha Touky 1,5 MmH. HanmcaTe ypaBHeHUe IBH)KeHUS! STOM TOUKH, eC/Id [Teproj ee

KoebaHui 2¢, a HauabHas a3sa %

(., W o .
4. [IBv>KeHMe TOUKU 3a/laeTcsl ypaBHEHUEM X = 4 sm(gt + Zj cm. Haiitu nepuog Kosiebanuii u

MakCuMasibHble 3HaUeHUs1 CKOPOCTH U yCKOPeHMUs.
5. Ha cepesyiHe TOHKOIrO CTep>KHS 3aKpervieH Lap, Maccor 1kr, paguycom 5cM. CteprkeHsb €
IIIapOM COBepIIIaeT rapMOHUYECKHe K0yiebaHHsi OTHOCUTETbHO OCH MPOXO/SIIel uepe3 ero BepXHHUiA
KoHer]|. Kakyto yIMHY /10/DKeH NMeTh MaTeMaTHUeCKH MasiTHUK, YTOOBI ero Teprog;, paBHSICS
repyuo/ly KonebGaHuii cTep>kHs ¢ mapom. IiuHa crepykHst 0.5M, Macca 2KT.

6. [Meprop 3aTyxaromux Kosebanuii 1c, morapudmudecknii gekpemenT 3atyxanus 0,3,
HayvasbHas ¢asa paBHa HymM0. CMellleHre TOYKY Tpy t = 2T cocTaB/sieT 5 CM. 3anuilirTe
ypaBHeHUe 3TOro KojebaHUsl.

7. 'apMoHnYecKue KosiebaH!s COBEPIIAIOTCS C aMITIUTYJ0M 4CM 1 TIEPUOJIOM Tt C.
OnpeznenuTtb cMelljeHUe, CKOPOCTh U YCKOpeHUe KosiebaHuii B MOMEHT BpeMeHH 2C, eC/id HauaslbHast
¢a3a Kosilebanmii paBHa Hyr0. [TocTporTh rpadmky KosiebaHwii CMeIeH!s], CKOPOCTH B yCKOPeHHS
J/1s1 IpOMesKyTKa BpeMeHu 0-1Tt c.

8. Tonkui1 00pyd, Maccoii 4kr, Mo/iBeleH Ha rOpU30HTaIbHON ocu. O6pyY coBepiiaeT
rapMoHUYecKre KoJjiebaHusi C TeM ke Iepuo/ioM, UTO U MaTeMaTHueCKrii MasgTHUK. []miHa
MaTeMaTH4ecKoro MastHUKa 1Mm. Halitu paguyc obpyua.

9. Jlorapudmuueckuii leKpeMeHT 3aTyXaHusi Tefa, KoJsiebsrorerocsi ¢ yactoroit 50 ', paBeH
0,01. OrpefieniTe BpeMsi, 3a KOTOPOEe aMILTUTY/Ia KoyiebaHuH Tefa yMeHbIUTCs B 20 pas.
10.  CkopocTb MaTepHUaIbHOMN TOUKH, COBepILLIatolleli rapMOHUUecKre KonebaHusl, 3a7iaeTcst

ypaBHeHUeM V = —6sin 2zt . 3anuiurre 3aBUCUMOCTb CMeEILeHUs] STOW TOYKU OT BPEMEHH.



11. Ha BHyTpeHHel MOBePXHOCTH TOHKOCTEHHOTO LIWJIMH/PA 3aKPeIIsioT IPy3 MacCcou
1kr.OrnpeieTh Meproz, KoneOaHWi IUIMH/PA C TPY30M Ha TOPU30HTA/IbHON MOBEPXHOCTH, €C/TH
Macca OWIMHApPA 5Kr, a paguyc 1umvHapa 0.4M. PasMepamu rpy3a rpeHeOpeus.

12.

Haiitu norapudmuueckuii leKpeMeHT 3aTyXaHUsl MaTeMaTHUueCKOro MasiTHUKa, ec/iy 3a

BpeMsi 1 MUHYTy aMIUIATY/ja KojiebaHuM yMeHbIIMIach B 2 pa3a. [IyivHa MasiTHUKa 1M.

Cnucok KOHMPO/bHbIX 80NPOCO8 0151 3auwjumbl 1a6OpaAMopHbIX pabom

N

K3 «Ko3¢duiueHT >KeCTKOCTH NPY>KUHBI»
UTO MOXeT C/Iy’KUTb IPUMEPOM JIMHEWMHOI0 TapMOHUYECKOr0 OCLIU/IATOpa?

. 3anucarb 3aKOH ABW)XeHUs TIPY)KUHHOT0 MassiTHUKa B AuddepeHLManibHOM hopMme.
. UeMy paBHa noTeHLIMaIbHas SHEPTHUs TIPYKUHHOTO MasiTHUKA (3arucaTh B BU/le ypaBHeHUS Kak

(yHKLIMIO BpeMeHH).

N

BoiBeguTe pacueTHyto dopMyiy A/s1 oripefiesieHust KO3 @UiirieHTa )KeCTKOCTH CTaTUUeCKUM
METO/IOM.

. Kakue cusbl Ha3bIBalOTCS KBa3WyNpyr¥MH, IPUBeJUTe PUMePbI
. laTb oripeie/ieHre UKIMUECKOW YaCTOThI KoleOaHUl MasiTHUKA.
. 3anuimre 3aKOH WU3MeHeHUsI aMIUIUTY /bl K0JieOaHuM MPY)KUHHOTO MasTHUKA, B ClTyJae

3aTyXalolux KojebaHwi, a TakxKe 3anvcath AuddepeHLMansHOe ypaBHEHHe [Jis 3aTyXaromuX
KosieOaHWM NPY>KUHHOTO MasiTHUKA.

4.

BriBesiuTe pacueTHyr0 ¢popmyiy A/ onpefiesieHust KO3 pULeHTa KeCTKOCTHA AUHaMU4eCKUM

METOZIOM.

W N

K1 «MaremaTHyeCcKU¥ MassiTHHUK»

. [daiiTe ompeeieHre aMIUTATYAbl KOJieOaHWI MasTHUKA.
. OT KaKuX XapaKTepUCTHK 3aBUCHT MepPUOA KonebaHui (hM3U4eCcKOro MasTHUKA.
. 3anuIimre ypaBHeHHe CBOOOHbBIX TaDMOHUUECKUX KOleOaHHH MaTeMaTUUeCKoro MasiTHUKA U

yKa)kKUTe BeJIMUMHBI BXOAsire B hopMyy.

WN A

Kak BbIUMC/IMTE YCKOpeHHe CBOOOIHOTO TafieHus1, 3Hast Tepruo/] KoyiebaHul U JyIMHY MasiTHUKA.

. [aiiTe ornpeziesieHre rapMOHMUECKOTO K0ie0aTe/TbHOTO [IBUYKEHMSI.
. OT uero 3aBUCUT YacTOTa KojiebaHWI MaTeMaTHYeCKOTO MasiTHUKA?
. 3anummre GopMyITy MOTHOM MeXaHUUEeCKOM SHEePrMU MasiTHUKA U TIOSICHUTE BXOZSIIUE B Hee

BeJIMUYWHBI.

N

. OOBsICHUTE, OT Uero 3aBUCHUT YCKOPeHHe CBOOOAHOTO MajieHnst BO/IM3Y TTIOBEPXHOCTH T/IaHEThI?

K2 «®usnueckui MagTHUK»

. Hatite onpeziesieHre (pM3MYECKOTO MasTHUKA.
. 3anuimre ypaBHeHHe [/ 3aTyXarolux Kojebanuii pr3nyeckoro MasiTHUKa B

b depeHMaIbHON GopMe.

. 3anuiute U copmyaupyite Teopemy IllTeiiHepa.

N AW

w

BbIBe,I:[I/ITe pPaCUETHYHO q)OpMYJ'Iy AJI1 MOMEHTA MHEPLHHK IIaTyHd B SKCIIEPHUMEHTE.

. HatiTe onpe/iesieHlie MOMEHTa WHEPLIMU TBEePZOro Tesa.
. 3anuimre ypaBHeHHe CBOOOHBIX TapMOHUUECKUX KosiebaHui prU3nueckoro MasiTHUKa B

b depeHanbHON opMme.

. JlaliTe onpeziesieHre 3aTyXarOUMX KOIeOaHUH.

N

. BBIBE,E[I/ITE ('I)OpMy.IIy KUHETUUeCKOM SHEepPruv MasdATHHUKA B HpOHBBOJ’IbeIﬁ MOMEHT BPpEMEHMU.

B1.«OmnpepesieHne CKOPOCTH 3ByKa MeTO/I0M pPe30HaHCa»

. Uto Ha3bIBaeTCs MeXaHUUYeCKOM BOJTHOU
. 3amnucaTrb BOJTHOBOe ypaBHeHUe, MOSICHUTD BeJIMUMHBI.



. Uemy paBHa ¢a3oBasi CKOPOCTb Oeryiiieii BOJIHbI, 4eM (a30Basi CKOPOCTb OT/IMUAETCs OT

IpyNoBoOM?

OO6BsicHUTH BO3HUKHOBeHUe 3¢ dekTa [loriepa, 3anmcaTh 3aKOH.

LlaTb oripesiesieHye 3ByKa.

Eal e N

3amucarb ypaBHeHUe Oeryirei BOJIHbI, TIOSICHUTb BeJTMUMHBI.
CdopMyiupoBaTh 1 3anMcaTh BeIDayKeHUe AJIs IJTMHBI CTOsTUel BOIHbI, Oeryiieid BOJTHbI
CdopmynupyiiTe NMPUHLIUI CYyTIePIIO3UL[UU BOJTH.

B4. «OnpejenexHue A/IMHbI CBeTOBOM BOJIHBI PU NOMOIM AU(PPaKLIIOHHOH peleTKn»

[aiite ornpefienienue JudpakLyu.
OOmbsichuTe MeTof, 30H PpeHerist

Iudpakuys dpeHesisi Ha KPYIJIOM OTBEPCTHUH.

i N

BoiBeguTe pacueTHble HOPMY/bl AJisA AUGPAKIIMOHHBIX MUHUMYMOB ¥ MaKCUMYMOB.
HOudpakuus @payHrodepa Ha OJHOM IIe/H.

[udpakijmoHHas pellleTKa U ee XapaKTepUCTUKU. YpaBHeHWe Au(paKIMOHHON PelIeTKH.
Kpurepuii Penes. Pa3petiaroriasi CrtocoOHOCTb JU(MPaAKI[MOHHOHN peIeTKH.

Tabsura 5 — Kpurepuu ouieHKH chOpMUPOBAHHOCTH KOMITETEHLIWH MPU U3YYeHUH MOYJISI

Ko/ 1 HauMeHOBaHWe UHMKaTopa
JIOCTH)KeHUST KOMIIeTeHLIUM (4acTu

Kputepuu orieHrBanus copMUPOBaHHOCTH

KOMIIeTeHLIM1

KOMIIeTeHI[1H) (4acTH KOMITeTeHIUH)
Ha 0a30BOM ypPOBHe Ha MOBBILIEHHOM YPOBHE
COOTBETCTBYET COOTBETCTBYET | COOTBETCTBYyeT
OLIeHKe OLIeHKe OLIeHKe
«yI0BJIETBOPUTE/Ib «XOpOILLIO» «OTJIMYHO»
HO» 65-85% ot 86-100% ot
50-64% ot MaKCUMasbHOT | MaKCHMaJIbHOTO
MaKCHMa/bHOTO o banna banna
bamia
OIMK-1.1 He coscem tBepgo | Ilo cywecrtsy, | [IpuHumaer
o BJIajleeT OTBeuaeT Ha | aKTUBHOE
BrissBnenue u knaccudukaiysa hru3ndeckux
MaTepyaaoM 0 | IOCTaB/eHHbIe | yyacThe B XoJe
Y XMMUYeCKHX MPOL[eCCOB, TPOTEKAIIMX Ha
o TeMaMm MOJyJIsl, | BOTIPOCHI, NIpOBeZleHNsI
oObekTe MpodecCHOHaNTBHOM [1eSITeNbHOCTH .
OITK-1.2 3HaeT TOJIbKO | TBEPZIO YCBOWJI | 3aHSITUH,
o OCHOBHBbI€ MPOrpaMMHBIN | PaBUJILHO
OnpezieneHre xapakTepUCTUK (PH3UUYECKOro
TeopeTuYecKue MaTepyan IO | OTBeyaer Ha
rpoliecca (siB/IeHUs1), XapaKTepHOro [/t
. | IOJI0XKeHust TeMaM MOJyJisl, | TOCTaB/IeHHbIe
00BEKTOB nipoheccoHaTLHON
M3y4aeMoro Kypca, | TpaMOTHO BOIIPOCHI, YCBOWJI
JlesiTeIbHOCTH, Ha OCHOBE TeOpeTUUeCcKOro
BBINOJIHSIET y3jiaraeT  ero | Marepuan B
(9KCIIeprMeHTaIbHOT0) UCC/Ie[0BaHuUs
OITK-1.4 TeKylue 3afiaHusi | 6e3 M0JIHOM 00beMe U
o Mo  JUCIATIIMHE. | CYIIeCTBEeHHBI | CBOOOHO
[TpencraBneHue 6a30BbIX ISt
. [pu OTBeTax | X OMMOOK, C | OpUEeHTUPYeTCs
npoeccroHanbHOM  cdepbl  (U3NUECKUX
. [l0TyCKaeT HeOOo/BIIUMU | TIO TeMaM
TIPOLIECCOB U SIBJIEHWH B BUJie MaTeMaThuec-
. MaJIOCyIIeCTBEHHbI | TIOTPEeIIHOCTSIM | MOJYJIsi,  yMeeT
Koro(ux) ypaBHeHusi(i1)
OLK-1.5 €  TOrpeliHOCTH, | U, TPUBOAUT | BEPHO,
= VCKa)KeHUsI OPMY/IMPOBK | apryMeHTUPOBaH
Bri60op 6a30BbIX GU3MUECKUX U XUMUUECKUX N (bopmyp Pry P
JIOTUYeCKOU " 0 ¥ SICHO U3/1araThb
3aKOHOB I peleHus 3a/a4 .
. 10C/Ie/j0BaTeIbHOC | OTpeJie/IeHUil. | MaTepual  IpU
npodecCHOHaIbHOM /1eATe/IbHOCTH
TA  M3/1araeMoro pelLleHnn

OIIK-1.7.

MaTepHaJla,




PemieHne  ypaBHeHHH,  OINKCHIBAIOLIUX | HETOUHYHO CUTYaLMOHHBIX
OCHOBHble  (U3UUeCKHe  TIPOLeCChl, C | apryMeHTaLuio 3a/au.
TIpYMeHeHreM MeTO/I0B JIMHEHHOUW anreOphbl | TeOPeTHUeCKUX

Y MaTeMaTU4yecKoro aHasau3a T10JI0’KeHUH Kypca.

MOAYJIb IV. «OnTuka»

TecmupogaHue :

Bbibepume o0uH gapuaHm omeemad.

AOcCoIOTHBIN MOKa3aTe/1b MPe/IOM/IeHUs Bell[eCTBa 3TO:

BeJIMUKMHA paBHas YIJ1y MpeJIOMJIeHHs CBeTa B 3TOM Bell[eCTBe

+BeJIMUMHA PaBHasl OTHOLLIEHHUIO CKOPOCTH CBeTa B BaKyyMe K CKOPOCTH CBeTa B 3TOM BelljeCTBe
BeJIMUMHA PaBHAas OTHOLLIEHUIO yIJla [IPeJIOMJ/IEHUS CBeTa B BaKyyMe K YIJIy IpeJIOMJIeHUs CBeTa B
5TOM BellleCTBe

BeJIMUMHA PaBHAasi OTHOLLIEHUIO CKOPOCTU CBeTa B 3TOM BelleCTBe K CKOPOCTU CBeTa B BaKyyMe

Kak U3MeHHTCA yroJ1 OTPaKeHHUsl eC/TH yroJl MajieH|s yBeIMuuTh Ha 100 ?
He u3smenurca

YBeauuurcs Ha 5°

+¥YBeanuuntcs Ha 10°

YBenuuurcs Ha 20°

CBeT nepexo/uT U3 B03/jyXa B CTEK/I0. YKaKHTe HOMep PUCyHKa COOTBETCTBYIOIIMH 3TOMY
npoieccy.

Tu? Jad

Ne3
No4

Ha pucyHKe noka3aH X0/ Jiyua Ha IrpaHHIie ABYX Cpe/i. Y Ka)KuTe COOTHOLIeHue /i/Is
noKasareJieil mpe/ioM/IeHHsI ITHX CPe/i COOTBeTCTBYHILHE 3TOMY UepTexy.

1
cL

i L |
|
|
I
| n,
. P
|
+n, >n,
n, <n,
n =n,
n, sina

n, sinp



Ha pucyHke yka3aHHbI BO3MO)XHbIe HalpaB/IeHUsI PacpoCTPaHeHus jiyda cBeTa

BBILIEAIIEro W3 cOOMpaIel TUH3bI. Y KaKUTe NPaBHU/IbHOE HalpaB/IeHHe JIy4a, eC/TH Iy

CBeTa /10 MonajaHusA Ha JIMH3Y MPOX0JU/I Napa/UIe/IbHO I[JIABHOW ONTHYECKOH 0CH JIMH3bI.
1

Ha pucyHke npejcTaB/ieHO OCTPOeHHe H300pakeHHsI TOHKOW JIMH30i. OnpeaeuTe

(l)OKYCHOC PaCCTOAHHE JIMH3bI, €C/TU MacmTad KJIeTouKH yepTexa 2cm.
I | I | I | | |

=EATEIETTTA
I | I

. = e

I * I
2o |y |
6 cm

10 cm
+4 cm

— M
3

HNuTepdepeHius cBeTa 3TO:

sIBJIeHHe HerpsIMOJIMHEeMHOTO pacTipOCTPaHeHus CBeTa B JIMHEHHOU cpejie BO/IM3U pe3KUX
HEOJHOPOJAHOCTeHN

sIB/IeHHe 3aBUCHMOCTU CKOPOCTH PaCIipOCTPAHEHHsI BOTHBI OT €€ UaCTOThI

+siBJIeHre Tiepepacripe/ie/ieHsi THTeHCUBHOCTH CBeTa B 00/1aCTH Ha/IO>KeHUST KOTePeHTHBIX BOJTH
sIBJIEHHE BbIJ|e/IEHUS BOJTH, Y KOTOPBIX KO/Ie0aHMsI BEKTOPA HAIPSHKEHHOCTH 3/IEKTPUUECKOTO TI0JISt
3/IeKTPOMAarHUTHOM BOJIHBI COBEPILIAIOTCS TOJILKO O/IHOM IJIOCKOCTH

HuTepdepeHI{HOHHBIN MAKCUMYM BO3HUKAeT eC/Iu:

CK/1a[ibIBAIOTCS /1B KOTePeHTHbIe BOJTHbI

OTITHYeCKast Pa3HOCTh X0/la BOJTH KpaTHA HEUETHOMY YHCTY [JTMH TTOJTyBOJTH
+OMNTHYeCKasl pa3HOCTb X0/la BOJIH KpaTHa L|eJIoOMy 4YMC/Ty AJIMH BOJIH
+CKJIa/IbIBAIOTCS IBE KOTePEeHTHbIE BOJTHBI B OJJTHAKOBOH (haze

CBeToBbI€e BOJTHbI KOT€PeHTHbI, eC/IH Y HHX ...
COBIMAZAOT aMILTUTY/IbI

COBMA/IAI0T YaCTOThI

MOCTOSIHEH CABUT (a3

+COBMAa/Ial0T YaCTOThl Y MOCTOSIHEH CABUT (a3



CBeT pacIpoCTPaHAeTCs OT BYX TOUEUHBIX KOTePeHTHBIX HCTOUHHKOB KPaCHOTO0 CBeTa, S, u
. A
S, . PasHocTh x0pa Jiydeil yaoBeTsopset ycioBuio: (L, — L, )= (2k + 1)5 . B Touke Gyger

HaO/oaaThbeo A...
Y
1 L

S,

Oenas rosoca
+uépHas 1oJoca
KpacHasi 1ojioca
cepast 1oJioca

Z

IIpu unTepdepeHIUN KOrepeHTHBIX JIydel ¢ JyInHOH BoTHbI 400 HM MaKCMMYM BTOPOr0
MopsAAKA BO3HUKAET MPHU Pa3HOCTH X0/a ...

200 aM

+800 HM

400 M

100 BM

ITosiBNeHUe IBeTHBIX PaAy)KHbIX IATEH Ha NOBEPXHOCTH BO/bI, NIOKPbITON TOHKOM
0eH3MHOBOH W/IH MaC/ITHOH TIJIEHKOH SIB/IAAETCS (JIeACTBHEM SIBJICHUS. ..
nvdpakiuy cBeTa

JCTIepCry CBeTa

T0JIsIpY3aL{iK CBeTa

+UHTep(epeHLuM CBeTa

Judpaknus csera 3T0:

+sIB/IEHHE HEMpsIMOJIMHEeHHOr0 paclpOCTPaHeHHs CBeTa B IMHEMHOMN cpe/ie BOJ/IM3H Pe3KUX
HEeO/JHOPOJHOCTeN

sIB/IeHHe 3aBUCHMOCTU CKOPOCTH PacIripoCTPaHeHHsl BOTHBI OT €€ UaCTOThI

siBJIeHUe Tiepepacripe/ie/ieH!si UHTEHCHBHOCTH CBeTa B 00/1aCTH Ha/l0)KeHUsI KOTepeHTHBIX BOJH
sIBJIeHVE BbI/[e/IEHUS BOJTH, Y KOTOPBIX KOJie0aHMsI BEKTOPA HATIPSHKEHHOCTH 3JIEKTPUUECKOT0 TI0JIst
3/IeKTPOMarHUTHOW BOJTHBI COBEPILAIOTCS TOJIBKO OJHOM MJIOCKOCTH

Omnpepenure JIMHY BOJIHBI MOHOXPOMAaTHYeCKOr0 CBeTa HOPMaJ/IbHO Majaroiero Ha
AnGpaKMOHHYI0 PelIeTKY C MepruoioM 2 MKM, €C/Td MAKCUMYM BTOPOTO MOPsiAKa
HaOmogaercs moj yrsiom 30°,

+0,5MKMm

1mKm

2MKM

25MKM

Bbi0epure o01iee KoiMuecTBO JU(PPaKIHOHHBIX MAKCUMYMOB JU(PAKI{HOHHOMN PelleTKH,
ec/ pemnieTrka uMeeT 100 IITPHX0B HA MWIJIUMETP M Ha Hee 1a/jaeT CBeT C /I/IMHOU BO/THBI
0,5 MKM.

o0111ee KOJTMUeCTBO AU(PaKI[MOHHBIX MAaKCUMYMOB 20

+0011jee KOIMUeCTBO AU(PPaKIIMOHHBIX MaKCUMyMOB 21

o011jee KOMUECTBO AU(PPAKIIMOHHBIX MaKCUMyMOB 40

ob11jee KOIMUECTBO AU(PPaKIIMOHHBIX MaKCUMyMOB 41



CuHuii 1BeT Heba AB/IsAETCA C/IEACTBUEM SIBJICHHA ...
+audpakLum cBeTa

JMCIIepCUU CBeTa

MHTepdepeHUN CBeTa

LIBETOM BCeJIeHHOM

ITonsipu3anus cBera 3710:

sIBJIeHKE HeTPSIMOJTMHEMHOTO PACIIPOCTPaHeHUsI CBeTa B JIMHEHHOM cpefie BO/IM3U Pe3KUX
HeOoZIHOPOHOCTelN

sIBJIeHWe 3aBUCUMOCTHA CKOPOCTH PaClpOCTPaHEeHUs] BOJIHBI OT €6 4aCTOThI

siBJIeHNe Tiepepacrpe/ie/ieHUsi THTeHCHBHOCTH CBeTa B 00/1aCTH Ha/IO>KeHUsI KOTepeHTHBIX BOJTH
+sIBJIeHHE BbIZIeJIEHHsI BOJTH, Y KOTOPBIX KO/Ie0aHUSI BEKTOPA HAMPSHKEHHOCTH 3JIEKTPUUYECKOTO TIOJIST
3/IeKTPOMAarHUTHOW BOJTHBI COBEPILAITCS TOJILKO O/IHOM MJIOCKOCTH

Kakas u3 npuBeieHHbIX HIDKe (hopmyJ1 siB/isieTcs 3aK0oHOM Masroca:

E =E,cos’ ¢
+1=1,cos’ ¢
| = E,cos’ ¢
I =1,cosp

Ha paus/ieKTpryeckoe 3epKasio noj yriioM bprocrepa majaer jiyd ecrecTBeHHOro cBeta. Jlist
OTPa)KEHHOT0 ¥ MPe/IOM/IEHHOT0 JTy4Ya CIPaBeA/IMBbI YTBeP>KAeHHS ...

OTPa)XeHHBIH JTyY TIOISIPU30BaH YaCTUUHO

+0TpaKeHHBIH JTyU IMOJTHOCTHEO MOJSIPU30BaH

TIPeIOMJIEHHBIH JTyY MOJTHOCTBIO TIOJISIPU30BaH

o6a Jsryua He TOISIPU30BaHbI

Ilpu najeHuM cBeTa U3 BO3/yXa Ha JU3/IEKTPUK OTPa)KeHHBI! JIy4 MO/IHOCTbIO NMO/IAPHU30BaH
npu yrJie najgeHus 60°. Ilpu sTom yros npejiom/ieHusi paBeH...

90°

+30°

60°

45°

Papyra Ha He0e, KOTOPYIO MO)KHO Ha0/TIOATh MOC/Ie J0XK/sl, 00 bACHAETCA:
vHTepdepeHiyeli cBeTa

Ivdpakiyei ceeta

+aucriepcuent cBeta

BCEMH TepeUyrC/IeHHbIMU SBJIEHHSIMUA OIHOBPEMEHHO

3akoH Kupxroda riacur:

abCoMIOTHO YEPHOE TeJsIO TIOTJ/IOIIAeT BCHO MaZAoIyI0 Ha Hero SHepruio

JHepreTHuecKasi CBeTUMOCTb abCOJTFOTHO UEPHOTO Tejla pPaBHA ero JIyuerorJioliarolei
CIIOCOOHOCTH

Jy4erioriolaroiasi CriocobHOCTb abCO/MOTHO YEPHOTO Tejla paBHA eIUHULE

+717151 BCEX TeJT OTHOLIIeHHe SHepreTUUeCcKO CBETHUMOCTH TeJla K eT0 JTy4erorJIO[arolei
CroCcOOHOCTH paBHA SHEPreTUUYeCKON CBeTUMOCTH abCOMIOTHO UEPHOTO TeJla TP TOM ke
Temriepatype

Kaxkas u3 npuBe/leHHbIX HIDKe (hopmyJ1 siB/seTcs 3aKkoHOM Credana-bosbmana?



R, :Trﬂdv
0

R, =0l

+R, =oT"

ﬂ’max:B
T

Ha pucyHke npejcraB/ieHbl rpa)uKu pacnpe/ie/ieHUsi SHePriH B ClIeKTpe U3/1yuyeHUs
a0co/II0THO YépHOro Tesla JisA TemmepaTtyp 1, u T,. YKaxuTe npaBU/IbHOe COOTHOIIIEHHE
MeX/y 3TUMH TeMIlepaTypaMH.

r 1

) HH

+T,>T,

T, <T,

T, =T,

OHpE,qE]'II/ITb HEeBO3MO>XHO

YkakuTte nmpaBu/IbHoe onpejenenue goro3rddexra.

TIPOLIeCC TIOSTyYeHUsI U300pakeHust TPy poTorpadrupoBaHUN

siB/IeHVe BOSHUKHOBEHUS CBeUeHUsI T10/], IeiCTBUEM PaZiMOaKTUBHOTO U3/TyUYeHUsT

+siBJIeHre BbIPbIBAHUSI 37IEKTPOHOB C TTIOBEPXHOCTH Bell[eCTBa Mo/ AeHCTBUEM CBeTa
TIPOIIeCC TpeBpallieHUst TeKTPOHOB B (DOTOHBI TIOZ eMCTBUEM PaZMOaKTUBHOTO M3/TyYeHHsT
BesmmunHa ¢oTOTOKA HaChIIIeHUs IPU BHelIHeM (oTo3¢d¢eKTe 3aBUCHT...

OT BeJIMUMHBI 33/I€P)KUBAOIIEr0 TIOTeHIMaa

OT paboThI BbIX0/ja 00/T)y4aeMOro MaTeprasa

+0T UHTEHCUBHOCTH TaZIal0II[ero CBeTa

OT YaCTOThI TIa/latoIIero cBeTa

Kakas u3 npuBeieHHbIX HIDKe (opMyJ1 AB/IAeTCS ypaBHeHUeM JWHIITeNHA A/
¢dorordpdexra?

E =mc®

E=hv

hc=A; +

2
m,Vv

2

+hv=AB+m;V

2

MuHuMa/ibHas JHeprusa q)OTOHa, BbI3bIBAIOIIIEI0 q)OTOI-)(l)(bEKT IIPpHA Mai¢eHUN Ha MOBEPXHOCTD

HEKOTOpOro Meraia, E . . Ykaxure ¢opmys1y mo3Bo/ISIIOLIYI0 ONIPe/ie/TUTh KPaCHYI0

rpanuny v, porosddexra Ass ITOro MeTasuIa.
Vio = Eninh

p min




IInacTuHa U3 HUKeJIS1 0CBeIljaeTcs1 CBeTOM, 3Heprus ¢oToHOB KoToporo paBHa 7 3B. IIpu
3TOM B pe3yJibTaTe ¢GoTo3ddexTa, U3 MIaCTUHBI HUKE/IA BbUIETAIOT 3/IEKTPOHbI,
o0J1aaromyie KHHETHYECKOH YHepruei 2,5 3B. Onpejenurte padoTy BbIX0/ja 3/IEKTPOHOB M3
HHUKeJIA.

paboTa BeIX0OZa 3/IeKTPOHOB W3 HUKess 2,5 3B

+paboTa BbIX0O/a 3/IEKTPOHOB U3 HUKeNs 4,5 3B

paboTa BeIXOZa 3/IeKTPOHOB U3 HUKes 7 3B

paboTa BbIXO/a 3/IEKTPOHOB U3 HUKeNs 9,5 3B

O/JuH U TOT )Ke CBeTOBOM MOTOK Ia/|laeT HOPMa/IbHO Ha 3ePKa/IbHYI0 U a0COTIOTHO YePHYI0
MOBePXHOCTh. OTHOIIIeHHE /JaB/IeHHUA CBeTa Ha 3ePKa/IbHYI0 MOBEPXHOCTH K /IaB/IeHUIO CBeTa
Ha a0CO/TIOTHO YepPHYI0 TOBEPXHOCTH PABHO ...

1.1/2

2.1/4

+3.2

4.4

Ec/mi ocBeTHUTH KpaCHBIM CBETOM JIa3ePHOM YKa3Ku /iBa OJTM3KKUX OTBEPCTHUS S1 U S , MPOKOJIOThIE
TOHKOU WIJIOW B posibre, TO 3a Hell Ha 3KpaHe Hab/FO/AIOTCS /Ba MsATHA. [lo Mepe ynaneHust
9KpaHa O OHM YyBeIMYMBAIOTCA B pa3Mepe, MSITHA HAaUMHAKOT MepPeKpbIBATHCS M BO3HUKAeT
yepeZi0BaHWe KPaCHbIX U TEMHBIX TT0JI0C.

Yro bymet HabmoaThCs B TOUuKe A, eciid S1A = SpA? @osbra @ pacriosioykeHa neprieH UKy ISPHO
Jla3epHOMY I1YUKY.

1. ceperiHa KpaCHOU MOJIOCHI 2. cepenyHAa TEMHOM IOJIOCHI
3. mepexoz, OT TEMHOM K KpaCHOM M0Jioce 4. Henb3s 1aThb OAHO3HAYHbIA OTBET

Ecimn yMeHbBIIUTE 0011jee UMC/I0 MITPUXOB Ha AU(MPAKIIMOHHON pelleTKe, He U3MEeHSsIs ee TIePUOf,

TO

1. U3menurcsa T10JI0JKEeHHe IJIaBHBIX 2. YMEHBbILUUTCS paspelleHre AU(paKL{MOHHOW
MaKCUMYyMOB pelleTKn

3. YMeHbLIUTCA  IIMPUHA  IVIaBHBIX 4. YBenmuuurca paspelleHue
MaKCUMYyMOB I1(paKLMOHHOM peleTKn

[Ipu nepexope cBeTa U3 BaKyyMa B BellleCTBO C ITI0Ka3aTesieM IpesiomsieHus 1,5
1. yMeHblIaeTCA AjIMHA BOJHLL B 1,5 pasa 2.yMeHbllIaeTcs yacrora B 1,5 pasa
3. yBe/IMUMBaeTCs J/IMHa BOJIHBI B 1,5 pasa 4. yBenmMuuBaeTcs yactora B 1,5 pasa

SIByieHe pacripocTpaHeHust CBeTa B 00/1aCTh reOMeTpUUYeCcKOl TeHH, Ha3bIBaeTCsl
1. Jcriepcus 2. vHTepepeHLs
3. JucTopcust 4. Iudpakiys



3adauu 045 nucbmMeHHOU pabombl
1. Ha pucyHke fopucoBath HefoCTaroLye
U151 TIOCTPOEeHUsT M300paykeHus1 JIMHUH, YKa3aThb
KaKasi JIMH3a ¥ 0XapaKTepr30BaTh, MOJyYeHHOe
n3zobpaxenue. (Llubpamu o603HaueHbI: 1-

npezimMeT, 2- u3obpaxeHue.) @ T

2. Kakas 1vH3a cunTaeTcst TOHKOW?

3. Yrto Takoe AeNCTBUTETBHOE

n3o0paxenue? Korza oHo mosryuaeTcs?

4. UeMy paBHO (POKYCHOE pacCTOsIHUe TIJIOCKOBBIMYKJIOW CTEeK/ISIHHOM JIMH3bI B CKUIUAApe,

ec/M pajuyC KPUBU3HBI ee BBITYKJ/ION oBepxHOCTH 25 cM? Iloka3aresb npeioMieHus
ckunuzapa 1,47.

5. Ha pucyHke gopucoBarb
HeJJ0CTaroIue [1JIs1 IOCTPOeHus
1300pakeHUsT JIMHUH, YKa3aTh Kakast A @
JIMH3a ¥ 0XapaKTepu30BaTh, ® Y
nosyyeHHoe n3obpaxenue. (Ludpamu
ob6o3HaueHsl: 1- ipegmeT, 2-
n3obpaxeHue.)

6. Ha kakom pacctosiHuM OT coOuparoliieid TMH3bI C (HOKYCHBIM paccTosinueM 20 cM Hafio
TIOCTAaBUTh MPeJMeT, UTO Obl MTOJTyUYHTh MHUMOE, YBeJTMUeHHOe B 2 pa3a n3obpaxenue? [Ipsmoe nmm
TiepeBepHyTOe MOTyUUTCS n300paXkeHre mpeiMeTa?

7.  Ha myockonapa/uiesibHyI0 CTeK/ISHHYIO M/IacTMHKY rof yriom 30° mazaer jiyd cBeTa C [JIMHON
BosHbI 600 HM. Ornipeie T MUHMMAbHYIO TOJILIWHY MJIACTUHKH, TIPU KOTOPOW B OTPakKeHHOM CBeTe
OyzeT Hab/OIaTbCsl MAKCUMYM UHTepdepeHLuH. [11acTHHKAa HaXOUTCS B BO3/yXe.

8. Ha guadparmy c Kpyr/ibIM OTBepCTHEM Ma/jaeT MyvoK CBeTa C JAUHON BoHbI 500 HM OT TOUeYHOT0
WCTOYHMKA, PacCrojioXKeHHOro Ha paccTossHud 1M. KakoB fo/bkeH ObITh MUHHMAa/IbHBIA AUaMeTp
OTBEpPCTHS, UTO OBl B TOUKE, PACIIO/IO’KEHHON Ha OCH CHUMMETPHH CUCTEMbI U y/Ia/IeHHOU OT JuadparMel
Ha paccrosiHue 0,5 M, Hab/TI0/1aI0Ch CBETJIOE TSATHO?

9. Kakoil HauMeHbIIIel pa3pelaroleil CUIon o/bKHa 00/1a1aTh AUdpaKIMOHHas! pelieTka, YToobl C
ee TIOMOIIBI0O MOXXHO ObUIO pa3pelnThb /IBe CIleKTpasbHble JUHUU Kamms 578 um u 580 HM? Kakoe
HauMeHbIllee yrc/io N IITPUXOB [J0JDKHA UMETh PelleTKa, YTo0bl pa3peliieHre ObIJI0 BO3MOXKHO B CTIEKTPe
BTOPOI'0 MopsijKa?

10. Haiitu hoKycHOe paccTosiHUe ABOSIKOBBINYK/IOW CTeK/ISIHHOM JIMH3bI B BO/le, €C/IU U3BECTHO, UTO ee
(okycHoe paccTossHUe B Bo3zyxe 20 cm.

11. Ha mbutbHytO TieHKy (7= 1’33) niaziaet Oenbiii cBeT mof, yriaoM 450 K 1MOBepXHOCTH TUIEHKH.
ITpu Kako# ToMIIMHe MJIEHKA OTPaXkeHHbIH cBeT OygeT KpacHbIM (700 HM)?
12. Ha mens mmpunon 0,1 MM HOpMasIbHO NaziaeT IMy4YOoK CBeTa OT MOHOXPOMAaTH4YeCKOr0 MCTOYHUKA

0,6 MKM, pacrnosyiokeHHOro Ha pacctosiiuu 0,5 M. OnpeJieIMTh IMPHHY L€HTPaJbHOTO MakKCUMyMa B
I1pakKLMOHHON KapTHHe Ha SKpaHe, OTCTOsIIeM Ha PacCTOSHUM 1 M.

13. MakcuMyM 4eTBepTOro MopsijiKa nMpu Audpakiiuu Ha pelieTke Habmogaetcs o yriaom 300. [Tog,
KakiM yrioM OyzeT HabOmoJaTbCsi TOT )K€ MAaKCHMYM, €C/TH yCTAaHOBKY TIOMECTHTb B JKUJKOCTb C
rokasaresiem npesjomieHus 1,47

14. Ha pacctosinumn 40 cMm oT pacceuBarolleild JMH3bI C (POKYCHbIM paccTosiHueM 20 cM momelieH
nipegmet. HallTy BLICOTY TpejjMeTa, ec/ii BbICOTa M300pakeHusi AaBaeMoro juH30M 1 cMm? Kakoe 310
OyzeT n3obpaxenue?

Cnucok KOHMposbHbIX 80NPOCO8 07151 3aWjUmbl 1a6OpamopHblx pabom

B5.«M3yuyeHue noIIpU30BaHHOr0 CBeTa»
1. Haiite oripenenenvie yrja bprocrepa.
2. [laiiTe orpefiesieHUe Ir71aBHOW MJIOCKOCTH MOSIpH3aTopa.



3. 3anmiuTe U chopMyIUpyHrTe 3aKoH Marttoca.

&

YTo Ha3biBaeTCs 3/IeKTPOMarHUTHOW BOJIHOM?
[aiite oripefjesieHue siBJIeHUS MOJISIpA3aLIMY.
3anuiurTe 3aKOH bproctepa. YKa)kuTe BeJIMUMHBI, BXOJSIIME B 3aKOH .

HPI/IBG,I[I/ITE A0Ka3aTe/IbCTBA ITOMepeYHOCTH 3JIEKTPOMAIrHUTHBIX BOJIH.

Eall R e

MOJIApU3aliiU MOJIAPKY3aTOPaA U dHA/IM3aTOPa B ITOJ/IAPHBIX KOOPAWHATAX

[Toctpoiite rpadvk 3aBUCMMOCTH MHTEHCUBHOCTH CBETA OT yIJla MEX/Y IJIOCKOCTSMU

Tabsura 6 — Kpurepuu ouieHKH chOpMUPOBAHHOCTH KOMIETEHLIWH MPU U3YYeHUH MOJYJISI

Ko/, 1 HauMeHOBaHWe UHUKaTopa
JIOCTH)KeHUST KOMIIeTeHLIUU (YacTu

Kputepuu orieHrBanus cOpMUPOBAaHHOCTH

KOMIIeTeHIIU

KOMITeTEeHLIUN ) (4acTy KOMITeTeHIUH)
Ha 6a30BOM YPOBHE Ha TOBBIIIIEHHOM YPOBHE
COOTBETCTBYET COOTBETCTBYET | COOTBETCTBYET
OLIeHKe OLIeHKe OLleHKe
«yIOBJIETBOPUTE/Ib «XOpOLLO» «OTJIMYHO»
HO» 65-85% ot 86-100% ot
50-64% ot MaKCUMasbHOT | MaKCHMaJIbHOTO
MaKCHUMaJTbHOT'O o banna Ganna
bamia
OIMK-1.1 He coscem tBepgo | Ilo cywecrtsy, | [IpuHumaer
o B/azieeT OTBeYaeT Ha | aKTUBHOe
BrissBnenune u knaccudukaiusa hyu3ndyeckux
MaTepuaaIoM 0 | TIOCTaB/ieHHbIe | yyacThe B Xoje
Y XUMHUUeCKUX MPOLIeCCOB, MPOTeKAMIIIUX Ha
o TeMam MO/1yJisl, | BOTIPOCHI, TpoBe/leHusI
00beKTe TIpodhecCHOHaTBHOM /1eTeTbHOCTH y
OIK-1.2 3HaeT TOJILKO | TBEP/IO0 YCBOWJ/I | 3aHATHUH,
o OCHOBHBI€ MPOrpaMMHBIN | PaBUJIBHO
OmnpefienieHre XapakTepUCTUK (U3AUYECKOTO
TeopeTuJecKue MaTepuasa IO | OTBeuaeT Ha
rpouiecca (siB/IeHUs1), XapakKTepHOro [/ist
. | TI0JIOXKeHHst TeMaM MOJYJisl, | TIOCTaB/ieHHbIe
00BEKTOB rpodeccroHaTbHOR
M3y4aeMoro Kypca, | TpaMOTHO BOTIPOCKI, YCBOWJI
JlesiTeIbHOCTH, Ha OCHOBE TeopeTUuecKoro
BBITIOJTHSIET v3fiaraeT ero | Matepuain B
(9KCTIepuMeHTabHOT0) UCC/IeIOBaHUs
OIK-1.4 TeKyl[ude 3aziaHusi | 6e3 TOJIHOM 00beMe U
o Mo  JUCIUATIIMHE. | CYIIeCTBEHHBI | CBOOOHO
[IpencraBneHuie 6a30BbIxX ISt
. [Tpu OoTBeTax | X OILIMOOK, C | OpUEHTUPYeTCS
npodeccuoHanbHOM  cdepbl  hHU3NUECKUX
N JI0TyCKaeT HeOO/BIIUMU | TIO TeMam
TIPOLIeCCOB U SIBJIEHUM B BU/le MaTeMaTHuecC-
. MaJsIoCyI[eCTBEHHBI | MIOTPEIITHOCTSM | MOAY/S,  yYMeeT
Koro(ux) ypaBHeHusi(i1)
OITK-1.5 €  TOTpeliHOCTH, | U, TPUBOJAUT | BEPHO,
o HCKaKeHUSI OPMYJIUPOBK | apryMeHTHPOBaH
Bb160p 6a30BbIX (hH3MUECKMX M XUMUUYECKUX . (bopmymp pPry P
JIOTUYeCKon u 0 U SICHO U3/1araTh
3aKOHOB IS pelileHust 33724 .

o Toc/iefioBaTe/lbHOC | OTipefie/ieHUd. | MaTtepuaa  TMpH
ripoecCroOHa/bHOM [1eATebHOCTH T MIArAeMOrO CLLICHIM
OTIK-1.7. P

o MaTepuarna, CUTYaL[MOHHBIX
PeileHrie  ypaBHeHUH,  OMUCHIBAIOLIMX
HETOYHYIO 3a/iau.
OCHOBHBIe  (hU3UUECKHEe  TIPOLIeCChl, C
o L aprymeHTaluIo
NIpUMeHeHNeM METOZOB JIMHEeHHOW anreOpsbl
TeopeTu4eCcKUx

N MaTeMdTH4YeCKOI'O dHa/IM3d

T0JI0KeHUH Kypca.

MOAYJIb V. «CTpoeHue aToMa»

TecmupogaHue :
Bbibepume o0uH 8apuaHm omeema.




ATOM COCTOHUT H3...

sipa ¥ 3JIeKTPOHOB, TIPUTOM Macca si/jpa paBHa Macce 3/IeKTPOHOB
+s1/ipa ¥ 3JIeKTPOHOB, TIPUTOM 3apsi/l s/ipa paBeH 3apsifly 371eKTPOHOB
TIPOTOHOB ¥ HEUTPOHOB

MPOTOHOB, HEMTPOHOB U 3JIEKTPOHOB

CoracHo nocry/aty bopa gBrmkeHue 31eKTPOHA BOKPYT siipa BO3MO)KHO M0 opOuTam
PainyChl, KOTOPBIX ...

MOTYT UMeTh JF00ble 3HaUeHus B Mpejiesiax pasMepa siipa

yZOBJIETBOPAIOT YC/IOBUIO: MV, I, = khv

h
+y/JOB/IETBOPSAIOT YCJIOBUIO: MV, I, =K Y.
T

h
YZIOBJIETBOPSIIOT YC/IOBUIO: I, =K —

27

YkakuTe cocTaB sijpa aToMa yrjiepoja (fc). sIapo aToMa yriiepoja COCTOUT W3 ...

12 3/1eKTpPOHOB, 6 IMPOTOHOB, 6 HEUTPOHOB
+6 MPOTOHOB U 6 HEUTPOHOB

6 3/1eKTPOHOB, 3 TIPOTOHOB, 3 HETPOHOB
3 IPOTOHOB U 3 HEUTPOHOB

o 56
CKO0/IbKO HEUTPOHOB CO/IEPXUTCA B AApe ' Fe ?

COZlep>KUTCS1 26HEMTPOHOB
+cogepxutcs 30HeEUTPOHOB
COJZlep>KUTCS1 S6HEMTPOHOB
COZIEP>KUTCST 82HEMTPOHOB

YKakuTe nmpaBU/IbHOe omnpejeneHue Jedexkra Macchl.

JedeKT Macchbl — 3TO OT/IMUME MacC sijep aTOMOB UMEIOLMX OZJMHAKOBOE 3apsiloBOE UMCII0
JedheKT Macchl — 3TO pa3HHULIA MEX/ly MacCaMH sifiep aTOMOB UMEOIIUX O/IJMHAKOBOe 3apsi/l0BOe
YHCII0

+aedeKT MacChl — 3TO pa3HHMLa MeX/[y CYMMapHOM MacCOi HYKJ/IOHOB si/ipa U €ro Maccoi
JedheKT Macchl — 3TO OTHOLLEHHEe CyMMapHOM MacCol HYKJIOHOB si/ipa K Macce sifipa

EcTrecTBeHHas paiM0aKTHBHOCTD 3TO:

TMpOLIeCC U3My4YeHUs paZiJMOaKTHBHBIX YaCTHUL]

+sIBJIeHHe CaMOMPOU3BO/IbHOT0O MpeBpallieHus siipa B jpo JPyroro BeljecTsa
HOpMaJibHbIM Pa/IM0aKTUBHBIN (HOH

Be/IMUMHA, XapaKTepU3yHolljasi U3/lyueHue paJu0aKTUBHBIX UaCTUL] B OTCYTCTBUU BHEIIIHUX
BO3/IeMICTBUM Ha Pa/IM0aKTHMBHOE BEILeCTBO

Kakas u3 NpUBEAECHHDBIX HHU)XXE d)OpMyJI AB/IAETCH 3dKOHOM PAaJHO0AKTUBHOI'O paciiajad:

aN =—AN
dt
dN =-Adt

+N =N~ A

Ilpu -pacmaje 31eMeHT B IEPHOANYECKOH CHCTEME ...



CMelllaeTCsl BMPaBO Ha 2 HOMepa ¢ U3MeHeHHeM MacCOBOT0 YKc/ia Ha 4
+CMelaeTcs BlIeBO Ha 2 HOMepa C W3MeHeHHeM MacCOBOTO YKC/Ia Ha 4
CMelllaeTCsl BIPaBO Ha 4 HOMepa ¢ U3MeHeHHeM MacCOBOT0 UKc/ia Ha 2
CMeIIaeTcs BIeBO Ha 4 HOMepa C M3MeHeHHeM MaCcCOBOT0 UMc/ia Ha 2

3HaveHHe 3apA0BOro Unc/aa Z sjpa aromMa npH f3 -pacnaje MeHsAeTcs. ..

He MeHsIeTCs
Ha e[JUHULy YMEeHbILIaeTCs
+Ha e/IMHULlYy YBeTMUMBAETCS
yMeHbIIaeTcsl B pasa

BHYTpH aTOMHOT0 sijpa MPOU30II/I0 CAMONPOU3BO/IbHOE NPeBpallieHHe HeHTPOHa B MPOTOH:

n—pte ¥
.C AJAPOM B pe3y/ibTaTeé TAKOI'0 NIpeBpaleHUs IMPOU3011Ie ...

silepHas peakLys [e/eHus
o -pacrnag

slepHas peakLids CUHTe3a
+ [ -pacnap

B pe3ysbTare AByX o -pacnajoB si/jpa aToMa...

Macca sijpa yMeHbIIIWIach B 2 pasa, 3apsj, YMeHbIIWICs 2 pasa
Macca sijpa yMeHblnIach B 4 pasa, 3apsz yMeHbIUU/ICA 4 pasa
+Macca siijpa yMeHbIIW/Iach B 8 pa3, 3apsj yMeHbLIW/ICA 4 pa3a
Macca sijpa yMeHbIIW/Iach B 8 pa3, 3aps yMeHbLIW/ICS 8 pa3s

235
CKO/IBKO ¢ — ¥ [3— pacnajioB A0/DKHO MIPOU30MTH, UTOObI ypaH % ~ NpeBpPaTHICH B

207
o Pb
CTa0M/IBHBIA U30TON CBHHI]A 2~  ?

+7 o —pacnazfioB U 4 [ — pacnazos

6a —pacrazoB U 5 f— pacrnajoB

8 a— pacniafios u 3 f— pacnazos

Sa —pacrniaoB U 6 f— pacniajoB

ITepuojgoM nmosiypacmnaja Ha3bIBaeTcH ...

BpeMsi, B TeUeHre KOTOPOro pacrnazaeTcs MoJI0BHMHA /ipa aTOMa paZjMOaKTUBHOIO 3/1IeMeHTa
+BpeMmsl, B TeueHHe KOTOPOr'o pacraZiaeTcs oJI0BMHA HA/IMYHOTO KOJIMUeCTBa aTOMOB
PaZiIMOaKTUBHOI'O 37IeMeHTa

BpeMsl, B TeUeHHe KOTOPOIo KOHL|eHTpaL[1sl paclaBLIMXCs i/jep yMeHbllaeTcsl B 2 pasa
BpeMsi MeXX/ly MOMEeHTaMM pacliajia ByX siiep aTOMOB PaZJMOaKTUBHOIO 3/ieMeHTa

Ha pucyHke npejcraB/ieH rpaduK H3MeHeHHsl YHC/Ia sfiep HaXoAAIIerocsi B mpooupke
Pa/jM0aKTHBHOI0 U30TOIA C TeueHHeM BpeMeHU. Onpe/e/iuTe nepyoA nojiypacnaja 3Toro
u3oTomna.




6-10%¢
3-10%¢

4
JABa sjpa renusa 2

peaxkiuu 00pa3oBasioch AApO...
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He
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OmnpepeTe BTOPOH NPOAYKT AAepHOi peaknuu: | Li+H—>,He+...

°H
JLi
2He
+,He

CIWIHCh B O/fHO, TIPH 3TOM ObUT H3/Ty4yeH NPoToH. B pe3synbrare 3T0M

3apsi saapa antOMUHUS fg Al paBeH 13, a ero maccoBoe uuc/io paBHo 27. CocTaB si/jpa

1. 13 MpOTOHOB U 27 HEUTPOHOB
3. 27 TIpOTOHOB U 13 HeWTPOHOB

2. 13 npoToHOB ¥ 14 HEUTPOHOB
4. 40 MpoTOHOB U 27 HEUTPOHOB

B pe3ynbTaTte ogHOTO a- ¥ OfHOTO b-pacrazia sApo aToMa

1. macca szpa yMeHBLIUTCS Ha 2, a 3apsp 2.

YMEeHbIIUTCA Ha 2

3. Macca gpa YMeHbLUWTCS Ha 2, a 3apsg 4.

YMEeHbIIUTCA Ha 3

yBeJIMUUTCA Ha 1

yMeHbIIMTCA Ha 1

MdcCCa d4/ipa YMEHbIIUTCA Hd 5, d 3dpAan

Macca fijpa YMeHbLIMTCS Ha 4, a 3apsf

Tabnuna 7 — Kpurepuu onieHKH c)OpMUPOBAHHOCTH KOMIETEHLIWM MTPU M3YYeHUH MOJYJIS

Koj 1 HauMeHOBaHWe UHWKaTOpa
JOCTV)KeHUsT KOMITeTeHL[UU (YacTu

Kpurepuu onienrBanus c)opMUpPOBaHHOCTH

KOMIIeTeHLI1K1

KOMIIEeTEHLIVN) (yacTu KOMITeTeHIL1K)
Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YDOBHE
COOTBETCTBYET COOTBETCTBYET | COOTBETCTBYET
OLIeHKe OLIeHKe OLIeHKe
«yJIOBJIETBOPUTE/Ib «XOpOLLO» «OTJIUUHO»
HO» 65-85% ot 86-100% ot
50-64% ot MaKCUMaJIbHOT | MaKCHMMaJIbHOI'O
MaKCHUMaJTbHOT'O o banma Gana
bania
OIK-1.1 He coscem TBepgo | Ilo cyuecrBy, | [IpyuHumaer
o B/1azieeT OTBEYaeT Ha | aKTUBHOe
BeoisiBnienne v knaccuukanus (pusnueckux
MaTepuaaoM 0 | TIOCTaB/ieHHbIe | yyacThe B Xoje
Y XUMUYeCKUX MPOLIecCOB, MPOTEKAIIMX Ha
o TeMam MO/1yJisl, | BOTIPOCHI, MpOBe/leHus
00beKTe TIpodeccCroHaTbHOMN eATelbHOCTH .
OITK-1.2 3HaeT TOJIKO | TBEP/IO0 YCBOWJ/I | 3aHSATHUH,
o OCHOBHbIE MPOrPaMMHBIN | TIPaBUJIbHO
OmnpefieneHre XapakTepUCTUK (PU3AYECKOTO
TeopeTuyecKue MaTtepuana IO | OTBeuaeT Ha
rpoiiecca (siB/ieHUs1), XapaKTepHOTO [i/ist
.. | TIOJI0>KeHUs TeMaM MOJYJISl, | TIOCTaB/IeHHbIe
00BEeKTOB npocecCUOHaTbHOU
M3y4aeMOro Kypca, | [paMOTHO BOIIPOCBI, YCBOWJI
JlesiTeIbHOCTH, Ha OCHOBe TeopeTHYeCcKoro
BBITIOJTHSIET v3fiaraeT  ero | Matepuain B
(sKCTieprMeHTaNbHOI0) UCC/Ie/I0BaHus
OIK-1.4 TeKyie 3azjaHus | Oe3 TIOJTHOM 00beMe 1
o M0  JUCLUIUIMHE. | CYIIeCTBeHHbI | CBOOOHO




I[pencraBnenue 6a30BbIX IJist
rpodeccuoHanbHOM  cdepbl  hU3UUECKUX
TIPOLIECCOB U SIBJIEHWH B BUJie MaTeMaThuec-
Koro(ux) ypaBHeHUsI(i1)

OIIK-1.5.
Bb160p 6a30BBIX GU3NUECKUX U XUMUUECKUX
3aKOHOB AJist pereHus 3ajau

rpodeccuoHaNbHON JleATeTbHOCTH
OIIK-1.7.

PemieHne  ypaBHeHHH,  OIKCBIBAOLIUX
OCHOBHble  (pU3MUeCKHWe TpoLlecChl, C
TpUMeHeHWeM MeTO/IOB JTMHEMHOUN anreOpbl
Y MaTeMaTUYyecKoro aHaausa

[Ipu

[0y CKaeT
MaJioCy11[eCTBeHHBI
€  TOrpeliHOCTH,
HCKa)KeHUs
JIOTUYeCKon
roc/iefioBaTeIbHOC
TA  M3/1araeMoro
MaTepuarna,
HETOYHYIO
aprymeHTaluio
TeopeTUYeCKUX
TOJIOXKEHUH Kypca.

OoTBeTax

X OMmUOOK, C
HeOO/IBIINMU
MIOTPEIIHOCTSIM
¥, TIPUBOJUT
(bopMyMpOBK
"

onpejie/IeHUH.

OpHEeHTHPYeTCS
1o TeMam
MOZyJ/sA,  yMeeT
BEpHO,
apryMeHTHpOBaH
0 U SICHO U3/1araTh
MaTtepuaq  TpU
pelleHnun
CUTYaLIMOHHBIX

3a/au.

MOIOYJIb VI. «TepmMoanHaMHUKa»

TecmuposaHue :
Bbibepume o0uH eapuaHm omeema.
Ko/sinuecTBO BeliecTBa 3T0:

+Be/IMUMHa IIPOToOpLYOHaIbHas UHC/Iy MOJIEKYJI
BeJIMUMHA TIPOTIOPLHUOHA/IbHasA MdCCe BeljeCTBa

BeJITMYMHA TIPOTNIOPLIMOHAIbHAs 00beMy BelljecTBa
BeJIMYMHA MTPOTIOPLIMOHAIbHAS M Macce BellleCTBa, U ero o0bemy

HekoTopoe BemiecTBO Maccod m U MOJIIPHON MacCou

BellecTrBa pdaBHO...

=z

AM

KonunuecTBO BerjecTBa paBHO

M
M
KonuuecTBo BelriecTBa paBHO —
m
KosmmuecTBo BeljecTBa paBHO m

+KonnuecTBo BeljeCTBa paBHO —
A

[laB/ieHue 3T10:
CWJIa, JeUCTBYIOIIasl Ha IOBEPXHOCTh

+cuna, AelcTByrolasi Ha eJUHUL]Y TJI0L[aZU IOBePXHOCTH
BeJIMUMHA PaBHasi TIPOU3Be/IeHHIO /1eHiCTBYIOILeN CHJTbI Ha TJI011a/[b IOBEPXHOCTH
Be/IMUMHA PaBHasi MPOU3BeEHUI0 1eHCTBYIOIIel CUIbl Ha eJUHULY TIJIOIIa/Ih TIOBEPXHOCTH

coaepxut N mosiekys. Koinuecrso

Kak u3MeHW/10Ch iaB/IeHUE HAea/IbHOT0 ra3a, ec/id B JaHHOM 00beMe CKOPOCThb KaXK/[0#
MOJIEKYJ/IbI Fa3a YBeJIMYWIach B 2 Pa3a, a KOHIEHTPAI[UA M0JIeKYJ1 0CTa/Iach 0e3 u3MeHeHus ?

YBemmunnocs 2 pasa

+YBenuuunocsk 4 pasa
YMeHb1M10Ch 2 pasa
YMeHb1IMI0CH 4 pasa

Ha pucyHke npejcTaB/ieHbl rpa()MKu pacnpe/ieJieHHs MOJIeKY/1 HAea/TbHOTro0 ra3a 1o
CKOpoCTsM s Temnepatyp 1, u T,(pacnpegenenue MakcBesia). YKaXuTe NpaBUIbHOe




COOTHOIIIEHHE MEXY TeMIlepaTypaMHu.

T,
7o)

T,

wV

T1 = Tz

T,>T,

+T, <T,

orpeJe/IuTb HeBO3MOXKHO

Ykaxure (l)OpMYJ'Iy, KOTOpas ABJ/IAE€TCHA YPABHEHHEM pacIipee/jieHus BOJIbl[MaHa.
_Mgh

P =P RT
dN(v)

flv)= —\)
(V) Ndv

2 3 1 _¢2
f(8)=ﬁ(kT)_Eeze kT

_Er
tn=n.,e

CKOJILKHMMHM CTerneHsAMH CB000/bI 00/1a/JaeT MoJIeKy/Ia KHC/I0poja

MoJIeKy/ia KMC/IOPO/ia UMeeT TOJIbKO 3 CTeleH! MOCTYNaTe/bHOTO [IBUKeHUST

MoJIeKy/la KUC/IOPOZia UMeeT 3 CTereHH! MOCTYTaTe/bHOTO U 1 CTereHb BpalljaTeIbHOTO ABW)KEHHS
+MoJieKy/ia KUC/IOpoZia MMeeT 3 CTeleHU MOCTyIaTelbHOIO U 2 CTelleHb BpalllaTe/lbHOro
JIBIKEHUST

MoJieKy/ia KUC/IOpPO/ia MeeT 3 CTelleHH! MOCTyMaTe/bHOTO U 3 CTeleHb BpalljaTe/IbHOTO ABM)KEeHHS

CpeaHsisi KHHeTHUecKas Heprus MmoJieky reqaus (He) paBHa ...
1
=kT
2
2
2
B
2

T
2

V30x0pHBIH NpoLecc 3To:

+TIpoLiecc, MpoTeKaroIUii ¢ JaHHOW MacCOM rasa IpH MOCTOSTHHOM oO0beme

TMpOoLIecc, MPOTEeKAarLIUKU C JAHHOM MacCOU rasa Mpy MOCTOSSHHOM /1aB/IeHUU

TpoLiecc, MPOTeKaroIIUi C JaHHOM MacCo ra3a Mpy MOCTOSTHHOW TeMIiepaType

TIPOIIeCC, MPOTEKAIOIIHUM C JaHHOW MacCOM ra3a 6e3 TeryioobMeHa C OKpPY>KaroIUMH TeJlaMU

YTo npon3oijET ¢ JaB/IeHNeM ras3a, ec/i ero 00eM yMeHbIIUTh B 4 pa3a pH MOCTOSHHOH
TeMIieparype.

YBeIMYUTCA B 2 pasa

+yBesIMuuTCs B 4 pasa



YMEHBIINTCS B 2 pasa
YMEHBIIUTCSA B 4 pa3a

Ykaxurte HoMep rpaduka cCooTBeTCTBYHIIHMI H30TePMHUUECKOMY NPOLieccy.

>y >y

Ne1 Ne2 Ne3 Ne4

e

¥

Nel

Ne2

+Ne 3

Ne4

I/I}leaﬂbeIﬁ ra3 CHa4ad/ilda HarpeBaJ/icd NPy MoCTOAHHOM AdBJ/IEHUH, IIOTOM €ro JaB/ieHHE
YBE&JIMUUJIOCH ITPH IMTOCTOAHHOM OG'I)EME, 34dTeM IIpH HOCTOSIHHOM TeEMIIEPATYPeE JdaB/I€eHUE I'd3d
YMEHBIIH/IO0CH A0 MepPBOHAYA/IbHOI0 3HaueHusA. Kakoii u3 rpa)ukoB B KOOPJUHATHBIX 0CAX P

-T COOTBETCTBYET 3THUM U3MEHEHUAM COCTOSIHUA I'd3a ?
P P

1) 2)

3) 4)

+rpa¢uk 1
rpaduk 2
rpadvk 3
rpaduk 4

Ykaxute hopmys1y, KOTOpasi sIB/IsIeTCA YPaBHEHHEeM COCTOSIHUSA H/lea/TbHOr0 rasa
MengeneeBa-KnaneiipoHa.

ﬂ = const
T

+pV = LRT
M
p = nkT

1 2
p =MV

Y jebHasA TeN/I0eMKOCTh BelecTBa — 3T0...

KOJIMUEeCTBO TeIJIOThbl, KOTOPOe MO>KeT IMOIJIOTUTh 3TO BellleCTBO

KOJIMUeCTBO TeI/IOThI, KOTOPOe MOXKeT TOT/IOTUTh e/IMHMI]a MacChl 3TOT0 BelljecTBa

KOJTMUeCTBO TeI/IOThI He0O6X0[uMOoe [I7Isi U3MeHeHHsI TeMITepaTyphl BellleCTBa Ha OJJUH TPajlyC
+KOJTMUeCTBO TeT/IOThI He0O6X0AUMOe 17Tl U3MeHeHHs TeMITepaTyphbl eIMHHI[a MacChl BelllecTBa Ha

OJ\VIH Tpasyc



Q, - KOJINYECTBO TEI/IOTHI Heo0X0AUMOe /ISl H3MEeHEeHHsI TeMepaTypbl Bogbl Ha t°C npu eé
HarpeBaHny, Q,- KOJIHUECTBO TeIJIOTHI, BbI/ie/IAeMoe TOH jkKe MacCoil BO/bI NPH OX/IaXK/[eHUH

Ha TOXe u3MeHeHue Temmepatypbl t °C. YKaxuTe npaBuibHoe cooTHOIeHHEe Mexay Q u Q,

Q1| > |Q2|
Ql<[Q,]
+ |Q1| = |Q2|

AJId pelleHrd HeAO0CTATOYHO JaHHBIX

BHyTpeHHsis1 3Heprusa u/jeajbHOro ra3a — 3To...
+CyMMapHasi KUHeTU4eCcKasi SHeprusi MoJIeKyJ1 3TOro rasa
CyMMapHas KWHeTHYecKas Y IoTeHLMalbHasl SHeprus MoJIeKyJ1 3TOro rasa
CyMMapHas TellioBasi SHeprus MoJIeKyJl 3TOro rasa
SHeprusi, onpejesemas TeMIepaTypoil MOJieKy/1 3TOro rasa
Ha pucyHke n300pakeH rpa)vk mpoiecca c ra3oM, HaX0AAIIEMCA B IU/INH/IPE MoJI MOPIIHEM.
Onpepenure padoTy COBepPIIEHHYIO ra30oM 3a 3TOT MPOLecC.
P oA
xIla .

400 |- -4

2']] - - - L L __L__J

600 kTx
+800 k/Ix
200 xTx
400 kIx

IlepBbIii 3aKOH TepMOJAUMHAMUKH IJIACUT:

BeuHblii fBUraresb NepBoro pojia HeBO3MOXXeH

KonruecTBo TemioTsl, NOCTyMarolee B U30/IMPOBAaHHYIO CUCTEMY, U/leT Ha U3MeHeHle ee
BHYTPeHHeli SHepTUY U COBEPIIeHUH el paboThl Ha/l BHEIIIHUMU TeJlaMU

+KonruecTBO TemnsioThl, MOCTyMarolee B HEM30/IMPOBAHHYI0 CUCTEMY, UJieT Ha U3MeHeHue ee
BHYTPeHHel SHeprUY U COBEPIIeHUH el paboThl Ha/l BHEIIHUMU TeJlaMU

Beunbli1 jBUrartess BTOporo pojia HeBO3MO)KeH

Ha pucyHKe nokasaH npownecc i3MeHeHHs COCTOSTHHSA HU/iea/IbHOro rasa. BHeimnue cuibl
COBepIIM/IM Ha/| ra3oM padory, paBHyo 5104 J[)x. Kakoe K0/IM4eCTBO TEIVIOTHI OT/AET ra3 B
3TOM IIponecce?

tp,10* Na

S~

== b L P

vV, m°

%

1 2 3 4
+ra3 OT[aeT KOJHUUeCTBO TeruioThl 5-10% [k
ra3 oT/jaeT KOJMYecTBO TerioTel 10-10% [k



ras oTaeT KOJMUYEeCTBO TerioThl 15-10% [k
ras oTj@eT KOJMYeCTBO TerioTsl 50-10% [k

I'a3 HaxopasIneNcA B M/IMHJPeE MO/ MOPLUIHEM IM0/IyYH/I KOJIMYeCTBO Tel/IOThI OT BHEIIHero
HarpeBaTte/isi 1000 k/[)x. Ha pucyHke u3o0pakeH rpaduk 3Toro npomecca. Onpegenure
U3MeHeHUe BHyTPeHHel JHepruM ras3a 3a 3ToT npoijecc.
P oA
xlla '

40D |- -
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+200 gk
400 x/x
600 k/I>x
800 x/Ix

VI3MeHeHWe BHyTPeHHeH SHEPryUH ra3a Npou3o0IIIo TO/IBKO 3a c4eT paboThl CKaThA ra3a . ...
M30TepPMHUECKOM IpoLjecce

n300apHOM Mporjecce

M30XOPHOM TIpoliecce

+amuabaTHyeCcKOM TpoLiecce

ApmnadaTHuecKui mpouecc 3To:

TIpoLiecc, MPOTEKAOIIMK C JAHHOH MacCO¥ rasa IpH MOCTOSTHHOM 00beme

TpoLiecc, MPOTeKarIIUi C JaHHOM MacCOU rasa Mnpy MOCTOSTHHOM /laB/IeHUU

TMpOLiecc, MPOTEeKarLIUK C JAHHOM MaCCOW rasa rpy IMOCTOSSHHOW TeMIlepaType

+TIpoLiecc, MPOTeKarLWA C JAHHOW Maccol ra3a 6e3 TeryiooOMeHa ¢ OKPY>KaroI[UMU TeJlaMy

YKaxuTe ypaBHeHHE, ONMCHIBAIOIIee ajMadaTHUeCKUH MPoLecc.
pVv

—— = const

T

p = nkT

pV = const

+ pV7 = const

Onpejenure K.IL.J. U/[€a/IbHO! TeN/IOBOM MallIMHbI, eC/TH eé pabouyee Te/I0 B pe3y/ibTaTe
LUKJIa oJIyuyaeT 0T HarpeBare/is Koin4yecTBO TerioThl 2000 /K, a 0TJaéT X0/10/JU/IbHUKY
KoyinuecTBo Ter1oTbl 400 /x.

+K.I1.[I. TernoBoy mMatvHel paBHO 80%

K.I1.A. TernoBoi maiyHel paBHO 20%

K.II.. TernoBou mMatvHel paBHO 50%

K.I1.A. TennoBo# maiuvHel paBHO 400%



Haiigure paboTy TepMOAMHAMHYECKOI0 IIMKJIA MO ero rpaguky.
P

KlMa

1T 2 3 vy
pabora TepMoarHaMuueckoro nukaa 100 Kk
+paboTta TepmoguHamMuueckoro 1ukia 200 kx
pabora TepmoarHaMuueckoro nukiaa 300 Kk
paboTta TepmoguHamuueckoro 1uKia 400 k/Ix

YKaxuTe nNpaBu/ibHOe ONpeje/ieHe KPUTHYeCKOU TeMIlepaTyphbl.

KpUTHYeCKas TeMIiepatrypa 3To TeMIlepaTypa, Ipy KOTOPOU »KUJKOCTb NpeBpalaeTcs B ras
KpUTHUUeCKas TemriepaTypa 3TO TeMIlepaTypa, IpY KOTOPOM ra3 npeBpaljaeTcs: B )KUAKOCTb

+ KpUTHUeCcKas TeMIiepatypa 3TO TeMIepaTrypa Bblllle, KOTOPOM a3, HeBO3MOXXHO IIPeBpaTUTh B
JKU/IKOCTb HY TIPU KaKOM /[laB/IeHUU

KpUTHYeCKas TeMIiepaTrypa 3TO TeMIlepaTypa, Ipy KOTOPOU pa3pyLlIatoTCsl MOJIEKYJIbI ra3a

YKaxuTe NpaBU/IbHOE ONpe/ie/leHHe HaChIIeHHOr 0 napa.

HaChILeHHbIM TIap 3TO ra3, HAXOALUICS PY TeMIiepaType Bbillle KPUTHUYECKOU

HaCBIL[eHHBIN TIap 3TO ra3, HAXOAAL[UICS MPY TemriepaType HIKe KpUTHUeCKOon

HaCBIIIeHHbIW 1ap 3TO ra3, HaXOALUNCS NTPU KPUTUUYECKOM TemIiepaTtype

+HaCBIeHHBIN TIap 3TO Tap, HaXOASIIUICS TIPU TeMIlepaType HiKe KPUTUUECKOUW B THHAMHUUeCKOM
PaBHOBECHH C CBOEU XKUJKOCTbIO

BHyTpeHHsI 3Heprus uieaabHOro rasa IpH ero oxX/akJaeHUuu

1. yBenmumuBaercs. 2.yMeHbIIaeTCsl.
3. yBeJIMUMBaeTCd WIM yMeHblIaeTcss B 4. He U3MEeHSeTCs.
3aBUCUMOCTH OT U3MeHeHUs o0bema.

OTHollIeHne MOJIAPHBIX TeNJI0eMKOCTeH IMMpH MOCTOAHHOM obneme KHCJ/IOpO/Jia U rejisd paBHO

1. 2. 5

4.

w oo|lw

w| o

BHyTpeHHsIs1 5Heprusi u/ieasbHOTO rasa IpU ero oxXJaxxjeHU!

5. yBenMumBaeTcsl. 6.yMeHbLIaeTCsl.
7. yBeIMUMBaeTCsl WM yMeHblIaeTcsi B 8. He U3MeHseTcs.
3aBUCUMOCTH OT U3MeHeHUs obbema.

3adauu 015 nucbMeHHol pabombl

1. Macca 16r Kuc/ioposia HaXOAUTCS B 3aKPBITOM cocyjie 00béMoM 21 1ipu Temriepatype 10° C.
[Toce HarpeBaHus rasa jasJjieHue B cocyze crasio pasHbiM 1.33 MIIa. Kakoe K0/IMueCTBO TeIjIoThbl
coo0I111eHO ra3y Mpu HarpeBaHUU?

2. Tlpu n30bapHOM pacIIMpeHUH ABYXaTOMHOTO ra3a Obiia coBepiieHa pabora 156.8 k. Kakoe
KOJIMYeCTBO TeTIOThI Ob1I0 CO00IIeHO rasy?



3. Tenmii, coBepiuas uyka KapHo, otaan oxnaauresnto 70 % TensoTsl, OyuYeHHOW OT HarpeBaTesis.
OrnpeseTe Maccy rasa U Temreparypy OxJajuress, ecid TeMiieparypa HarpesaTesns 330 K, a
0o0beM rasza B TpOL[eCCe W30TEePMUUECKOTO pacCIliMpeHHsl YBeJMUU/ICS BTPOe MPU COBEPLIEHUA UM
paboTbl 20k/K.

4. B cocyzne o6bémMoM 271 HaxoguTcs a3oT npu gasiaeHud 0.1 MITa. Kakoe KOMUeCTBO TeT/IOTHI
HaZI0 COOOLUTH a30Ty, UuTOOBI 1) MpU MOCTOSIHHOM JaB/ieHUH 00BEM yBeTMUM/ICS BABOe; 2) TIPU
TIOCTOSTHHOM 00BEMe JjaB/ieHre YBeJMUUIOCh BABOe?

5. B cocyge obpémMom 551 HaxoauTcs ra3 npu AasineHun 200 kIla u temmepatype 17° C. Ipu
1300apHOM pacIIMpeHuH ra3a Obina coBepiieHa pabora 196 /[)k. Hackosibko Harpenu ras?

6. UpeanpHas TeruioBast MallivHa, paboTatoras 1o UKy KapHo, coBepimaeT 3a oivH LUK paboTy
2,94 x/)K ¥ 0TaéT 3a OAUH LMK/ XOJIOAWILHUKY KonudecTBO TeruyioThl 13,4 kK. Haiitu K.1.j,.
LIMKJIa.

7. B 3akpeITOM cocyze HaxoauTcs Macca 14r a3ora ripu gassienue 0.1 MIIa u temniepatype 27° C.
[Toce HarpeBaHUs Ta3a [JjaBjieHWe B COCYZe TMOBBICWIOCH B 5 pa3. [lo Kakoil Temmeparypbl ObLT
Harpet ra3? Haiitu 06b€M cocy/ia M KOJTMUECTBO TeIJIOThI, COOOIIEHHOe Ta3y.

8. Macca 7r yriekucsoro rasa 6biia Harpera Ha 10 K B yciioBusix cBo6ogHOT0 paciimpenusi. Haiitu
paboTy paciMpeHusi ra3a U M3MeHeHHe ero BHYTPeHHel SHepruu.

9. WpeanbHas TeruioBast MalllvHa, paboTatolias 1o fukiy KapHo, coBepimaeTt 3a OfuH LUK/ paboTy
73,5 kI x. Temrieparypa narpesaresst 100°C, remmnieparypa xonouiabHuka 0°C. HaiiTH K.I1.1. LUK/,
KOJIMUeCTBO TEIJIOThI, IT0JlyyaeMoe MalllHOM 3a OJWH LIMKJI OT HarpeBaTesisl, U KOJIMYeCTBO TeI/I0ThI,
OTJaBaeMoe MallIMHOM 3a O/IVH LUK/ XOJIO[AUIbHUKY.

Tabnunia 8 — Kpurepuu onieHKH chOpMUPOBAHHOCTH KOMIETEHLIWM MPU U3yYeHUH MOJYJIS

KO,E[ N HaMME€HOBaHWE MHAWKATOPd KpI/ITepI/II/I OLl€HWBdHUA CCl)OpMI/IpOBaHHOCTI/I
OOCTH)XeHHA KOMITeTeHIUK1 (I—IaCTI/I KOMIIeTeHLIMK1

KOMIIEeTEHLIVN) (yacTu KOMITeTeHIL1K)
Ha 6a30BOM YpOBHe Ha MOBBIIIEHHOM YPOBHE
COOTBETCTBYET COOTBETCTBYEeT | COOTBETCTBYeT
OLIeHKe OLIeHKe OLIeHKe
«y/I0BJIETBOPUTE/Ib «XOpOLLO» «OTJINYHO»
HO» 65-85% ot 86-100% ot
50-64% ot MaKCUMasbHOT | MaKCHMaJIbHOTO
MaKCHMa/bHOTO o banna banna
bamia
He coscem tBepgo | Ilo cywecrtsy, | [IpuHumaer
OIIK-1.1. B/azeeT OTBEYaeT Ha | aKTUBHOE
BoisiBenne u knaccugukanus (prsnueckux | MaTepyuaioM 0 | IOCTaB/eHHble | yyacThe B XoJe
Y XMMUYeCKHX MPOLIeCCOB, NPOTEKAIIIMX Ha | TeMaM MOZYJ1s1, | BOIIPOCHI, NIpOBe/leHuUs
00beKTe TIpodecCoHaTLHOM /1eATeIbHOCTH | 3HAeT TOJIbKO | TBEP/I0 YCBOWJI | 3aHSATHH,
OIIK-1.2. OCHOBHbIE MPOrpaMMHBIN | PaBUJIBHO
OmnpefienieHre XapakTepUCTUK (PU3MYECKOTO | TeOpeTUYeCcKue MaTepyan IO | OTBeyaer Ha
nporiecca (siB/IeHUsI), XapakKTepPHOro [isl | MOJIOXKeHUs TeMaM MOJYJIfl, | IIOCTaB/IeHHbIe
00BEeKTOB npoeCcCUOHAILHON | U3yyaemMoro Kypca, | FpaMOTHO BOIIPOCHI, YCBOWJI
JlesiTeIbHOCTH, Ha OCHOBE TEOPETHYeCKOTO | BBINOJIHSET y3jlaraeT  ero | MmaTepuasnl B
(9KCreprMeHTaNbHOI0) UCC/Ie/I0BaHus TeKylue 3afiaHusi | 6e3 M0JTHOM 00beMe U
OIIK-1.4. Mo  JUCIATIIMHE. | CYIIeCTBEHHBI | CBOOOHO
[IpencraBnenue 6a30BbIX nns | Ilpu OTBeTax | X OIMOOK, C | OpUEeHTUPYeTCs
ripoeccroHanbHOM  cdepbl  (U3MUECKUX | AOMyCcKaeT HeOO/BIIMMU | TIO TeMam
NIPOLIECCOB U SIBJIEHWH B BHJie MaTeMaThuec- | MaJIOCyILleCTBEHHb! | TIOIPEeIHOCTSIM | MOAYJIs,  yMeeT
Koro(ux) ypaBHeHus1(1) e  TOrpelIHOCTH, | U, TPUBOJUT | BEPHO,
OIIK-1.5. HWCKaKEeHHUsI (hopMyJ/IMPOBK | apryMeHTUpPOBaH

JIOTUYeCKOU

0 1 ACHO M3J1ardThb




Bb160p 6a30BbIX (hU3MUECKUX U XUMUUECKUX | TIOC/Ie[IOBATeIbHOC | U Marepuana  MOpU
3aKOHOB IS pellieHust 33/lay | TM ~ M3/1araeMoro | ofpefie/ieHui. | pelleHuH
npodeccCroHaIbHOM /1eATe/IbHOCTH Marepuarnia, CUTYaL[MOHHBIX
OIIK-1.7. HETOYHYO 3a/1au.

PemieHve  ypaBHeHMM,  ONUCHIBAIOIIUX | ApTYMEHTALUI0
OCHOBHbIe  (U3MUeCKHe  TIPOLeCChl, C | TeOPeTUYECKUX
TIpUMEeHeHHeM METOZIOB JTMHEeHHOU anreOphl | MOJIOXKeHHH Kypca.
Y MaTeMaTUuyecKoro aHasam3a

3 OITPEJIEJTEHUE PE3YJIBTATA ITPOMEXXYTOYHOMW ATTECTAIITUN

dopMa NMpOMe>KyTOUHOM aTTeCcTal[iu M0 AUCLIUIIMHE:
Cemectp Nel (Moayns I, Mopyis II) /3auer;
Cemectp Ne2 (Mopys 111, Moayns IV, Mogyns V, Moayns VI) /Ok3ameH.

OLLEHOYHBIE MATEPHUAJIBI 1 CPEJCTBA /11 IIPOBEPKU
C®OPMUPOBAHHOCTU KOMITETEHITU OITEHOYHBIE MATEPUAJIBI 1
CPE/ICTBA JI/1 IPOBEPKU C®OPMUPOBAHHOCTHY KOMITETEHIIUI

Ko v HauMeHOBaHUe KOMIIeTeHLIH

OIIK-1. CriocobeH pemiath 3afaud  MpodecCHOHANTbHON  JesSTeIbHOCTU Ha OCHOBE
WCI10J/Ib30BaHUS TEOPETUUECKUX Y MPAKTAUECKHX OCHOB eCTeCTBEHHBIX M TEXHUUECKHX HayK, a TaKKe
MareMaThuYeCcKoro anrapara

3aaHuA OTKPBITOr0 THIIA

Bbibepume o0uH npaguibHblill gapuaHm omeema:
1.  Kak M3MeHHUTCsl COTPOTHB/IEHUE IMPOBOJHUKA, €C/IM ero pa3pe3aTh Ha TPU paBHbIE UaCTU U
COeMHUTh 3TH YaCTH TNapasuleibHO?
A)He U3MeHUTCs
b)ymenbiunrcs B 3 pasa
B)ymenbiurcs B 9 pas
INyBenuuuTcsi B 3 pasa
Omeem: B
2. Teno maccou 10 kr umeno ckopocTs 2 M/c. Kakou cTana CKOpOCTh TeJia 1ocie COBepLIeHUs
Haz, HUM pabotel 60 [k ?
A)1 m/c
b)2 m/c
B)3 m/c
M4 m/c
Omeem: I
3. Ajuabarrueckuit mporiecc 3To:
A)npotiecc, TPOTeKAOIUH C JAHHOW MacCOM rasa npu MOCTOSTHHOM 00beMe
B)nipouiecc, npoTtekaro1uii € JAHHOM MacCcoy rasa rpu NOCTOSTHHOM /laB/IeHUU
B)ripotiecc, mpoTekaroluii ¢ JaHHON Maccoi ra3a Mpu MOCTOSIHHOMN TeMriepaType
IMniporiecc, mpoTeKaroluii ¢ JaHHON Maccoii ra3a 6e3 TersiooOMeHa € OKpY KaroIMMH TelaMy
Omeem: I
4. [Tono>XxuTebHO 3apshKeHHasi YaCTHULa, BjleTeBIas [0/, OCTPhIM YIJIOM K CUJIOBBIM JTMHUSIM
OJHOPO/IHOTO MarHUTHOTO TI0J1s1, Oy/1eT ABUraThCs B TIOJIE. ..
A)B nipe)XHEM HarpaB/eHUH
b)napasnnensHO CUI0BBIM JIMHUAM MarHUTHOT'O TIOJIST
B)ro okpy>kHOCTH




I")mo BUHTOBOM TpaeKTOpUU
Omeem: I

3alaHuA 3aKPbITOr0 THUIIA

Hanuwume npasuibHblll 6apuaHm omeema
Cuna KynoHa HarpasiieHa 1o , COeJUHSIOLLeN B3aUMOZeHCTBYIOLIMe 3apsi/i0B.
Omeem: nipsiMoi

Jatime pa3zeepHymbliii omeem Ha gonpoc: «CpeoHsisi CKOPpOCMb 08UNCEHUS»
Omeem: CpezHeli CKOPOCTBIO Ha KaKOM-JTUOO ydacTKe TPAaeKTOPWUH Ha3bIBAETCS OTHOLIEHUE

TIpUpALL[eHHs PaJUyC-BeKTOpa I TOUKHM 3a MPOMEXKYTOK BPeMeHH t+ At K ero mpo0/DKUTeIbHOCTH
At.
-
— Ar
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OkoHuaTenbHbIE pe3y/abTaThl 00yueHWs ((hOPMUPOBaHUS KOMITETEHLIMH) OIMpeesitoTCs
TIOCPeICTBOM TiepeBo/ia 0OasisioB, HAOpaHHBIX CTY/€HTOM B TIPOL[ECCE€ OCBOEHUS AWCLMIUIMHBI, B
OLIeHKHU:

— 6a30BbIii  ypOBeHb C(OPMHUPOBAHHOCTU KOMITETEHIIUM CUUTAETCSI JOCTUTHYTBIM €eC/TH
pe3ysibTaT 00y4YeHUs] COOTBETCTBYET OLIEHKE «YAOBIEeTBOPUTENbHO» (50 70 64 peHTUHIOBBIX
0as1oB);

— TMOBBIIIEHHbIN ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHL[UM CUUTAETCSl JOCTUTHYTHIM, eC/d
pe3ysibTaT 00yueHHs: COOTBETCTBYET OL[eHKaM «XOpOoIIo» (65-85 peHTHHTOBBIX 0a/I/IOB) U «OT/IMUHO»
(86-100 peTHHTOBBIX OasIoB).

4 TIOPAJIOK ITPOBEJIEHIA IIOBTOPHOM
IMPOMEXYTOUYHON ATTECTAIIN

dopMa NpoOMeKyTOUHOM aTTecTal[uu 10 AUCLIUIIMHE 3aueT/3K3aMeH.

[ToBTOpHAs MpOMe)XyTOUYHAas aTTecTalys 10 AUCLUIUIMHE POBOJUTCS C UCIO0/Ib30BaHUEM
3aJJaHUM J1J1s1 OL[eHKU C(hOpMUPOBAHHOCTH KOMIIETEHIMM Ha 6a30BOM YpOBHE 110 BCEM MOJYJISIM,
BXO/JSIIMM B CTPYKTYPY JUCLIMILIMHBI 32 CEMECTP, [0 UTOraM KOTOPOro CTYZeHT UMeeT
aKaZleMUUeCKy!0 3a/l0/DKEHHOCTb.

IIpumeuaHue:

[MorionHuTeIbHBIe KOHTPOJIbHBIE UCTTBITAHUS TIPOBOASTCS /ISl CTYIeHTOB, HAOpaBIIIMX MeHee
50 6asoB (B cooTBeTCTBUU C «[T0/10)KEHWEM O MOJY/TbHO-PEHTUHIOBOM CUCTEMEY).

OueHOYHbIEe MaTepHa/Ibl U CPeJCTBA MPOBe/ieHNs IOBTOPHOI MPOME)XXYTOUHOM aTTecTaluu
Omnpoc o Moayasam I, I1, IIL, IV, V, VL.
Bonpocbl 015 onpoca:
1. MexaHunueckoe aBwxeHue. Teso oTcuera, cuCTeMa OTCUeTa.
[TocTynatenbHOe JBUKEHUE.
[TyTs, nepemelijeHre, CpeIHYE Y MTHOBEHHbIE CKOPOCTH U YCKOPEHHSI.
[TpsimonHeliHOe paBHOMEPHOe U paBHOYCKOPEeHHOe /IBKeHue. 3aBUCUMOCTh
KMHeMaTHUYeCKUX BeJTMUUH OT BpeMeHH. ['paduku.
Macca. Cuna. 2-1 3akoH HeroToHa. 3-1 3aKkoH HbroTOHa.
Nmnynbc. 3aKoH coOXpaHeHUst UMITyJibca. PeakTUBHOe JBMKEHUe.
3akoH BcemupHoro tarorenus. Cuna Tsokecty. Bec.
Cwuna ynpyroctu. 3akoH ['yka. Cua TpeHusl.
Mexannueckasi pabora. PaboTa mocTostHHOM ¥ TiepeMeHHOM CHII.
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10.

11.

12.

13.

14.
15.
16.
17.
18.
19.

20.

OHeprus. KvHeTrueckas U roTeHLa/bHas SHeprus. MexaHuueckas 3Heprusi. 3akoH
COXpaHeHUsI MeXaHUUYeCKOW SHePTUu.

[TonsiTvie 00 3/eMeHTapHOM 3apsijie. B3auMogeiicTBre 3apsifioB B BakyyMe. 3akoH KyoHa.
JiekTpuyeckoe mosie. HarpsykeHHOCTh. HaripsykeHHOCTH 11071 ToOUeyHoro 3apsifa. CruioBbie
JIUHUMU.

PabGoTa cu mosisi TIpY TiepeMeltieHny 3apsija. [loteHuman. Pa3HocTh moTeHIManoB. CBsi3b
TOTeHLMazna C HalpsyKeHHOCTBIO.

[IpoBofHMKM B 3/IeKTpUYECKOM IIojie. OJIEKTPOEMKOCTb. KoHzeHcaTtop. OHeprus
3/1eKTPUUECKOr0 I10J1s 3apsKeHHOI 0 [IPOBOJHUKA, KOHZIeHcaTopa. PopMyria 3/1eKTPOeMKOCTU
IIJIOCKOT'O KOHZ,eHCcaTopa.

[TocTosiHHBIN 371eKTprUYecKuil TOK. Cuia ToKa. Y CJI0BUSI BOSHUKHOBEHUS U CYLL|eCTBOBaHUS
3/1eKTPUYeCKOro TOKa.

3akoH Owma 19 OJHOPOJHOIO ydYacTKa 2jieKTpuueckod 1enu. 3akoH Oma B
muddepenianbHoit  opme. CorpoTHBIEHHE TIPOBOJAHMKOB U €r0 3aBUCUMOCTb OT
TeMmnepaTypsl. 3aKoH [[)koyns — JleHnia

Ncrounuku Toka. 3/C. 3akoH OMa /151 3aMKHYTOM 3/71eKTPUYeCKO LienH.

MaruutHoe nosie. HanpasieHyve MarHUTHOIO 110J11. MarHuTHas MHAYKLOUA. 3aKOH Amriepa
[JeiicTBre MarHMTHOTO M0JIS1 Ha ABWXKYyIIMecs 3apsaabl. Cuna JlopeHua.

MarnuTHOe 1oJe B BeljecTBe. MarHuTHast BOCIIPUMMYMBOCTb M MarHWTHAs IPOHULIAEMOCTb.
Bugpl marnetTukoB. @eppomarHeTuky. @eppoMarHUTHBIN rucrepesuc. Touka Kropu.
SIBneHue 31eKTpOMarHuTHOW MHAYKUMU. 3aKoH Papages. [IpaBusio JleHia.

SBnenue CAMOMHAYKINH. I/IH,ZLYKTI/IBHOCTB. SIBnenue B3aMHOI WHAYKLIH.

21
22

23.

24,
25.
26.
27.
28.
29.
30.
. neanbHbIM ras.
32.
33.
34.
35.

31

36.

37.
38.
39.
40.
. TeryioBoe usnyueHue.

. 3aKOHBI TEIJIOBOT'0 M3/TyueHHs abCOIFOTHO YepHOTO TeJia..
43.
44,
45.
46.

41
42

. KonebaTtenbHoe JBM)KEHHUE.
. F'apmoHunueckre KojebaHus ¥ UX XapaKTePUCTUKU: TIePUO/I, aMITIUTY 1a, LIMK/THUeCcKast

yacToTa, (a3sa.

CwmelrieHre, CKOPOCTh U YCKOPeHHe MpY TapMOHUYeCKUX KoJie0aHusIX, MX rpaduueckoe
npe/iCcTaB/ieHNe.

JnHamKKa TapMOHUYECKHX KOJyleOaHWH.

Ksasuynpyras cua.

OHeprust KoseOaHUH.

CBobosiHbIe KOsTeOaHusI.

[Ipy>XuHHBIN, MaTeMaTUYeCKUN U (PU3NYECKUI MassTHUKH.

3aTyxarolye 1 BbIHYK/IeHHbIe Ko/iebaHusl.

Pe3oHnaHc.

OKCrepyMeHTa/IbHble ra30Bble 3aKOHBI.

YpaBHeHure coCcTOsiHUS UeanbHOro rasa Kiamnelipona — MeHgeneesa.

OcHOBHBIE N0JI0)KEeHUST MOJIEKYISIPHO-KUHETUUECKOM TeOpUU CTPOEHUS BellleCTBa.
OcHOBHOe ypaBHEHHe MOJIeKYJISIPHO — KWHeTUUeCKol Teopuu ra3oB (ypaBHeHUe Kiaysuyca,
BBIBO/J).

CBsi3b CpeJjHel KMHeTUUeCKOW SHePTUU XaOTUUeCKOro ABMKEHUSI MOJIEKYJT C
TeMIiepaTypoH.

Yucno cremneHeld CBOOOBI.

1-bIi1 3aKOH TepMoiMHaMUKU. [IpriMeHeHre 1-0ro0 3aKOHa TepMO/IMHAMKKHU K U30IPOoLieccaMm.
AnvabaTHblii Tipotiecc. YpaBHeHue IlyaccoHa.

Kpyrossie niporjeccsl. Luka KapHo.

®otonbl. DoTo3ddexT. 3akoHbI hoTo3ddeKTa.
YpaBHeHue DiiHIITelHA /151 GoTo3DdeKTa
Cocras sigpa.

W3otornel. AnepHble CUIBI.



47. NedeKT MacChl U SHEPTHs CBSI3U.
48. EcTecTBeHHas paji0aKTUBHOCTb.
49. Tunbl paIMOAKTUBHOTO pacraza.

50. 3akoH cmelrieHus. 3aKOH paIMOAKTMBHOTO pacriajia. SliepHble peakiyu.

Tabmura 9 — Kpurepuu onieHKH chOpMHUPOBAHHOCTH KOMITETEHLIAN

Koy v HaMeHOBaHUe UHAMKATOPA AOCTKEHUS
KOMITeTeHI[UU
(uacTy KOMITeTeHLIUM)

Kputepuu orjeHvBaHus
chOopMHPOBAHHOCTH
KOMITeTeHLIUM (YacTu

KOMIIeTeHI1H)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIeHKe
«yZ[0BJIeTBOpUTe/IbHO» 50-64%
OT MakKCUMaJILHOTO 0asiia

OIIK-1.1.
BrisiBnienune u knaccudukanys GU3NYeckKux U XUMHAYeCKUX
TIPOLIECCOB, MTPOTEKAIOIIMX Ha 00beKTe MpodeccroHaNbHON

JesITe/IbHOCTU

OIlK-1.2.

OnpezeneHrve XapakTepUCTHK (PU3MUECKOro Ipoliecca
(sBneHus), XapaKTepHOro LS 00BeKTOB
ripodeccuoHaIbHOM JlesiTeTbHOCTH, Ha OCHOBe

TeopeTUYeCKOro (3KCIeprMeHTaIbHOr0) UCC/Ie;0BaHUS
OIIK-1.4.

I[TpencraBenre 6a30BbIX i1 MPOdeCCHOHANBHON Cdepsbl
(bu3nyecKrx NpOLIeCCOB U SIBJIEHWH B BHJle MaTeMaTHyec-
Koro(ux) ypaBHeHus1(11)

OIIK-1.5.

Bri6op 6a30BbIx (U3MUECKUX U XUMAYECKUX 3aKOHOB /ISt
pelleHUs 3a7,a4 NPO(eCcCHOHaNbHOM [1esITe/IbHOCTU
OIlK-1.7.

PemleHue ~ ypaBHeHMi,  ONUCBIBAIOLIUX  OCHOBHBIE
¢ur3nueckre TpoOLIECCHl, C TNPUMEHEeHWEM MeTO/0B
NMMHeNWHOM areOpbl U MaTEeMaTHUeCKOT0 aHa/Inu3a

ITeMOHCTPHUpPYET 3HaHHe
OCHOBHBIX TTOHSATHIA U METO/IOB
MaTeMaTH4eCcKOoro arrapara
BEKTOPHOM anreOpsI U
AHAJTUTUUECKOW TeOMETPHUH,
HEOOXOIMMBIX [I/Isl PeIIeHUSI
TUIOBBIX 3a7iau B 00/1aCTH
CTPOUTE/IbCTBA, HO UMEET
3aMeuaHus K IMOJTHOTe U
000CHOBAHHOCTH peIIeHri
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