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INacnopT (oH/a 0LeHOUHBIX CPeACTB

Tabmia 1
OrieHOYHBIE Konuue
Ne Mopayiib dopmMupyemMbie KOMITETEHLIUN
MaTepuarbl CTBO
/T | AUCLIUATIIUHBI WU UX YaCTH
Y CpeJCcTBa
OIIK-1 CrnocobeH pemiate  TUIIOBBIE 10
3a/laur NpodeCcCUOHAILHON /lesiTe/IbHOCTH
1 MOIYJIb 1. |Ha OCHOBe 3HaHWM OCHOBHBIX 3aKOHOB | TeCTHpOBaHHE
MexaHukKa MaTeMaTUueCKUX M eCTeCTBEHHBIX HayK C
TIpUMeHeHeM HMH(}OPMaLIOHHO-
KOMMYHHUKAL[MOHHBIX TEXHOJIOTUN Komnnoksuym 20
OIIK-1 CnocobeH pemiatb  TUIIOBBIE 20
33/jauu TIpo(eCcCUOHATBbHON JesiTe/IbHOCTU
MOJIYJIb 1, | 334314 1pod ! A K
Ha OCHOBe 3HAaHMU OCHOBHBIX 3aKOHOB | KNOJUIOKBUYM
2 | DyeKTpoMar-
HETIHEM MaTeMaTUueCKUX U eCTeCTBEHHBIX HayK C
TIpUMeHeHreM HMH(}OPMaLIMOHHO-
KOMMYHUKAI[MOHHBIX TeXHOJIOTUM TecTupoBaHue 10
OIIK-1 CnocobeH peliatb  TUIIOBBIE 10
33/jau¥ TIpoeCcCUOHATbHON JesiTe/IbHOCTU
MOYIIL 1, | 2% TPodecaronatbton A Tectuposate
Ha OCHOBe 3HAaHWM OCHOBHBIX 3aKOHOB
3 | Konebanuss wu
MaTeMaTUueCKUX U eCTeCTBEHHBIX HayK C
BOJTHBI
TIpUMeHeHeM HMH(}OPMaLIMOHHO- 20
KOMMYHUKAI[MOHHBIX TEXHOIOTUM Konnoxsuym
OIIK-1 CrocobeH pemiate THIIOBbBIE 10
33/jauu TIpoeCcCUOHATLHOUM [1esiTeIbHOCTU
MOJYJIb 1V | Ha OCHOBe 3HAaHUM OCHOBHBIX 3aKOHOB
4 TectupoBanue
OnTuka MaTeMaTUueCKUX W eCTeCTBEHHBIX HayK C
TIpUMeHeHreM HMH(OPMaLMOHHO-
KOMMYHUKAIJMOHHBIX TeXHOJIOTUI
OIIK-1 CnocobeH pemiath THUIIOBBIE 10
33/jauu TIpo(eCcCUOHANTBHOM JesiTe/IbHOCTU
MOJIYJIp V., | 33431 npod ! A
Ha OCHOBe 3HAaHWW OCHOBHBIX 3aKOHOB
5 | TepmoguHamu CobeceoBaHHe
«a MaTeMaTUueCKUX W eCTeCTBEHHBIX HayK C
TIpUMeHeHreM HMH(OPMaLMOHHO-
KOMMYHUKAI[MOHHBIX TeXHOJIOT U
OIIK-1 CrnocobeH pemiate  TUIOBbIE 10
33/jauu TIPo(eCcCUOHANBHOM JesiTe/IbHOCTU
MOJIYJIb VI, | 33831 1pod ! A
Ha OCHOBe 3HAaHWK OCHOBHBIX 3aKOHOB
6 | CrpoeHue TectupoBaHue
aToMa MaTeMaTUueCKUX U eCTeCTBEHHBIX HayK C

NMpUMEeHEHUEM I/IHCl)OpMaL[I/IOHHO-
KOMMYHUKALIMOHHBIX TeXHOJIOTUI




1 OOEHOYHBIE MATEPUAJIbI, HEOBXOJMNMBbIE /151
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OIIEHKU 3HAHWH, YMEHUI U HABBIKOB JIEATE/IbHOCTH

B ITPOIECCE OCBOEHUSA JUCIUITI/TNHBI

Tabnwuiia 2
Kop u Koz v HauMeHOBaHMe MHIWKATOPa AOCTUKEHUS OueHouHbIe
HauMeHOBaHHe KOMITeTeHLIUU (YaCcTH KOMIEeTeHLIUHN) MaTepuarbl
KOMITeTeHI[UU Y CpeJiCTBa
MOAYJIb I. Mexanuka
OITK-1 CrocobeH | 3HaTh: TecTupoBaHue
pelllaTh  TUIIOBbIE | - COBDEMEHHYIO KapTUHY MUDa, Konnoksruym
3a/jauu -MeTO/Ibl MaTeMaTUUYeCKOr0 aHa/In3a,
npo¢ecCOHaNbHO | - OCHOBHBIE 3aKOHbl €CTeCTBEHHOHAYUHBIX JAWCLMILIIMH,
1l 1IesiTeIbHOCTU Ha | OCHOBHBIE  3aKOHbI  (DPM3WKW, BK/IHOYas  MeXaHUKY,
OCHOBe 3HaHUM | IMEKTPOAUHAMUKY, OINTHKY, TePMOAWHAMHMKY, aTOMHYIO M
OCHOBHBIX 3aKOHOB | SiZiepHYI0 (DU3UKY;
MaTeMaTUUeCcKuX U | YMeTb:
eCTeCTBEHHBIX - OPUEHTUPOBATHLCS B LIEHHOCTSIX OBITHS, YKU3HU, KYJIbTYDHI,
HaykK C | - MOZle/IMPOBaTh 3KCIepUMeHTabHble UCC/Ie[0BaHNs,
TIpUMeHeHreM - CaMOCTOSITelIbHO  TIPUMEHSATb  OCHOBHbIE  3aKOHbI
MH(GOPMALIMOHHO- | eCTeCTBEHHOHAyUHbIX JWUCLUIUVIMH B MpodeccuoHanibHON
KOMMYHUKALIUOHH | JeSTeJlbHOCTH, MeToAbl (GU3MKM, Ccojep)kallydecs B
bIX TEXHOJIOTUM quTepatype 1O Ce/IbCKOXO3SIMCTBEHHBIM ~ HayKaw,
pacLIMpsTh CBOW TO3HAHUSI B COBPEMEHHBIX (U3UUECKUX
MeTo/|aX M Mpubopax;
Bnagets:
- eCTeCTBeHHOHAYUYHbIMH, MaTeMaTHUeCKUMU 3HAHUSIMH,
- HaBbIKAMHU KOJIJIEKTUBHOM paboThI,
- OCHOBHBIMU 3aKOHaMU eCTeCTBeHHOHAYYHbIX JUCLIUILIVH,
OCHOBHBIMU MeTOJjaMHu pellleHus (U3UUecKUx 3ajady U3
o0IMX W  CHelyanbHbIX  AWUCLUIVIMH  MPOGUIBHOM
HarpaB/IeHHOCTH.
MO/ YJIb 1II. DjieKTpoMarHeTusm
OIIK-1 CrocobeH | 3HaTh: TectupoBaHue
pelliaTh  THUIIOBBIE | - COBpEMEHHYIO0 KapTHHY MHUPa, Konnoksruym
3a/jauu -MeTO/ibl MaTeMaTUUYeCKOro aHaJI13a,
Npo(eCCUOHAILHO | - OCHOBHbIE 3aKOHbI €CTeCTBEHHOHAyUHbIX [JUCLIMIUIVH,
1 leATeNIbHOCTH HA | OCHOBHbIE  3aKOHbI  (U3MKM, BK/IOYasi  MeEXaHHKY,
OCHOBe 3HaHUM | IMEKTPOAUHAMUKY, OINTHKY, TEPMOJAWHAMHMKY, aTOMHYIO W
OCHOBHBIX 3aKOHOB | SifiepHYI0 (DU3UKY;
MaTeMaTUUeCKuX U | YMeTb:

€CTeCTBEHHBIX
HaykK o
TpUMeHeHueM
VH(pOpMaLMOHHO-
KOMMYHUKaI[MOHH
BIX TeXHOJIOTHU

- OPUEHTHPOBATHLCS B [IEHHOCTSIX OBITHS, YKU3HU, KYJIbTYPBI,
- MO/Ie/TMpPOBaTh 3KCIepUMeHTalbHble UCC/Ie[JOBaHus,

- CaMOCTOSITe/IbHO  TIPUMEHSITb ~ OCHOBHbIEe  3aKOHbI
eCTeCTBeHHOHAyUHbIX [UCLUIIMH B MpodecCroHaIbHOU
JesiTeIbHOCTH,  MeToZAbl  (DU3UMKH, cojeprkaiuecs B
JmTepaType 1o CeNIbCKOXO3SIUCTBEHHBIM ~ HayKawm,
paCIIUpPSTh CBOW TIO3HAHUSI B COBPEMEHHBIX (DHU3UUECKUX
MeTozax u rnpubopax;

Bnagets:

- eCTeCTBeHHOHAaYYHbIMM, MaTeMaTHYeCKUMH 3HAHUSIMH,

- HaBbIKaMU KOJIJIEKTUBHOM paboThI,




- OCHOBHBIMU 3aKOHaMM e€CTeCTBEeHHOHAYyYHbIX JUCLIMILIVH,
OCHOBHBIMU MeETOJaMH pellleHdss (U3UUecKUx 3ajay U3
o0ImUX Y  CHelyanbHbIX  AUCIUIVIMH  MPOMUIBHOM
HanpaB/IeHHOCTH.

MOJYJIb III. Kosieoanus u BoiHbL. ONITHKA

OITK-1 CriocobeH | 3HaTh: TectupoBaHue
peliaTh THUIIOBBIE | - COBDEMEHHYIO KapTUHY MHUPa, KosnokBuym
3aziaumn -MeTO/[bl MaTeMaTHUeCKOT0 aHaJIn3a,
npod)eCCMOHATBHO | - OCHOBHBIE 3aKOHBI €CTeCTBeHHOHAYUHBIX AWCLWILIVH,
i IesITeTbHOCTU Ha | OCHOBHBbIE  3aKOHbI  (PM3WKH, BK/IHOUasi  MeXaHUKY,
OCHOBe 3HaHWM | 37IeKTPOAVHAMUKY, ONTHUKY, TePMOAWHAMHUKY, aTOMHYIO M
OCHOBHBIX 3aKOHOB | siZiepHYIO (DH3HUKY;
MaTeMaTHUeCKuX U | YMeTs:
eCTeCTBeHHBIX - OPUEHTUPOBATHLCS B LIEHHOCTSIX OBITHS, KU3HH, KY/IbTYPHI,
HayK C | - MOJe/TMpOBaTh IKCIIepUMEHTAa/IbHbIe UCC/IeJOBaHMS,
TIpYMeHeHreM - CaMOCTOSITEJILHO  TIPUMEHSITb ~ OCHOBHBIE  3aKOHBI
WH(POPMAIMOHHO- | eCTEeCTBEHHOHAYUHBIX [UCLUIUIMH B MPO(heCcCHoHaTbHON
KOMMYHHUKAIIMOHH | ZIeITe/IbHOCTA, METOAbl  (DM3WKH, COZep)kaliuecs B
BIX TeXHOJIOTUH JUTepaType 10  CelbCKOXO3SIMCTBEHHBIM  HayKam,
pacHIMpsiTh CBOM TO3HAaHWSI B COBPEMEHHBIX (DH3MUeCcKux
MeTo/|aX U Mpubopax;
Bnagets:
- eCTeCTBeHHOHAYYHBIMHU, MaTeMaTUYeCKUMU 3HAHUSIMH,
- HaBbIKaMU KOJIJIEKTUBHOM paboThI,
- OCHOBHBIMU 3aKOHAMH €CTeCTBeHHOHAYUHBIX JWCIUTIIVH,
OCHOBHBIMM MeTO/IaMU pellleHus] (U3WYeCKUX 3a/jau M3
00X ¥  CHOeUUaabHbIX  JUCLMIUVIMH — TPOQUIbHON
HarpaB/JIeHHOCTH.
MOJY/JIb IV. TepmoaguHamuka
OIIK-1 Cnocoben | 3HaTh: TectupoBaHue
peliath  THUIIOBBIE | - COBDEMEHHYIO0 KapTHHY MHUPa, KosiokBuym
3aziaumn -MeTO/[bl MaTEMaTHUeCKOTO aHaJIn3a,
npodeCcCOHAbHO | - OCHOBHBIE 3aKOHBI €CTEeCTBEHHOHAYUHBIX AWCLWILIVH,
Wi 1esTesTbHOCTH Ha | OCHOBHBIE  3aKOHBI  (DM3WKW, BK/IHOYas  MeXaHUKY,
OCHOBe 3HaHWM | 37IEKTPOAVHAMUKY, OTNTHUKY, TEPMOJAWHAMUKY, aTOMHYIO W
OCHOBHBIX 3aKOHOB | siZIepHYIO (hH3UKY;
MaTeMaTHYeCKUX U | YMeTh:

€CTeCTBEHHBIX
HaykK o
TpUMeHeHneM
VH(}OpMaLMOHHO-
KOMMYHUKaL[MOHH
BIX TeXHOJIOTHU

- OPUEHTUPOBATHCS B [IEHHOCTSX OBITHS, )KU3HH, KY/JIbTYPHI,
- MO/Ie/TMPOBaTh 3KCIepUMeHTa/IbHbIe UCC/IeI0BaHMs,

- CaMOCTOSITE/IbHO  TIPUMEHSITb ~ OCHOBHbIE  3aKOHbI
eCTeCTBeHHOHAYUHbIX [JUCLMIUIMH B TPOQeCcCHOHATbHOU
[eaTelbHOCTH, MeToZAbl  (GU3UKH, CcoJep)kaljiecs B
nUTepaType IO CelbCKOXO3WCTBEHHBIM  HayKaM,
pacuMpsiTb CBOM T03HaHUSI B COBPEMEHHbIX (DH3UUYeCKUX
MeTozax U rpubopax;

Bnagers:

- eCTeCTBeHHOHAyUYHbIMH, MaTeMaTU4eCKUMU 3HaHUSMUY,

- HaBBIKAMU KOJUIEKTUBHOM PabOTHI,

- OCHOBHBIMU 3aKOHaMU eCTeCTBeHHOHAYYHbIX JVCLIUILINH,
OCHOBHBIMM MeTO/laMu pellleHUs (U3NYeCKUxX 3aJau U3
obLMX U  CleyUanbHbIX  JUCLUIUVIMH — NPOGUIBHON
HarpaBJIeHHOCTH.




MO/JY/JIb VI. CtpoeHue aTroma

OITK-1 CrocobeH
pelllaTb  TUIIOBbIE
3a/lauun
ripo¢eccroHaIbLHO
11 mesiTe/TbHOCTU Ha
OCHOBe 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX U
eCTeCTBeHHBIX
Hayk C
TipuMeHeHeM
rH($OpMaLMOHHO-
KOMMYHUKALIMOHH
bIX T€XHOJIOTHI

3HaThb:

- COBPEMEHHYI0 KapTUHY MHUPa,

-MeTO/Ibl MaTeMaTUUeCKOI'0 aHa/In3a,

- OCHOBHBI€ 3aKOHbI €CTeCTBEHHOHAYUYHbIX [UCLIMILIVH,

OCHOBHbIe ~ 3aKOHbl ~ (DM3UKW, BK/IIOYasi  MeXaHUKY,
3/1eKTPO/IMHAMKKY, OINTHKY, TePMOAWHAMUKY, aTOMHYI M
silepHyt0 (DU3UKY;

YMetn:

- OPUEHTUPOBATHCS B LJEHHOCTSX OBITHS, )KHU3HH, KY/IbTYPH,
- MO/Ie/TMPOBAaTh IKCTIIepUMeHTa/IbHbIe UCCIe0BaHMs,

- CaMOCTOSITe/IbHO  TIPUMEHSITb ~ OCHOBHbIE  3aKOHBI
eCTeCTBeHHOHAYUHBIX [JUCLMIUIMH B TIpoeccroHambHOU
JleaTe/IbHOCTH, MeToAbl  (U3MKH, cofep)Kaiiydecss B
UTepaType MO  CelbCKOXO3SIMCTBEHHBIM  HayKam,
pacIiupsATh CBOM TIO3HaHWs B COBPEMEHHBIX (DHM3MUeCKUX
MeTo/jaX U Mpubopax;

Bnagets:

- eCTeCTBeHHOHAYYHBIMHU, MaTeMaTHYeCKUMU 3HAHUSIMH,

- HaBbIKaMU KOJIJIEKTUBHOM pabOoTHl,

- OCHOBHBIMU 3aKOHAMH €CTeCTBEHHOHAYUHBIX JUCLIATIIVH,
OCHOBHBIMM MeTOJaMH{ pelleHusi (U3MUecKUX 3afay M3
O0LMX U  CHeUWajbHBIX  JUCLUIUIMH — TPOGUILHON
HAarpaBJIeHHOCTH.

TectupoBanue

2.0IEHOYHbIE MATEPHAJIbBI 1 CPEACTBA /I IIPOBEPKIA

TecmuposgaHue :

C®OPMUPOBAHHOCTU KOMITETEHITUM
Modyab I Mexanuka

Bbibepume o0uH eapuaHm omeema.
YkaxuTe efMHULlY U3MepeHHUs CKOPOCTH B cucreme epunul CU:
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®opmyia BToporo 3akoHa HeroroHa...

F=0
a
¢
m
F=F +F
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HNmnybc Tes1a onpepensercs no opmyie...

m
p=—
Vv

p = mv?




+p=mv

p = mvt

YkaxuTe efuHuUIly U3MepeHHsI Beca B cucreMe eauHur CU
KT (KWsiorpaMm)

r (rpamm)

+H (HbroTOH)

T (TOHHA)

YKaxure efMHHLYY U3MepeHHsI MacChl B cucteme efuaul CU
r (rpamm)

+Kr (KisiorpaMm)

T (TOHHA)

(yHr
KunHernueckas sHeprus onpegjesisiercsi popmMyiou:

mv?

+E =

YKaxute efMHUIy U3MepeHUsI MOLIIHOCTHU B cucreme equaul CU
Ik (Zhxoyb)

+Bt (BatT)

H (HwroTOH)

ITa (ITackanb

YkaxuTe efUHULY H3MepeHHsi padoTsl B cucreme egunaui CU
+ I (JKoyb)

Bt (BatT)

H (HbtoToH)

ITa (ITackasnp)

Bei6epute ¢opmyiiy, oTpaxkaromyro 3-i 3akoH HeroToHa...

+F, =-F,
F=1
a
F=F +F,
- F
m
IToTeHnaIbHAsA SHePrus onpeaensercsa popmy ioi:
2
g_mv
2
-V
2
+E =mgh
E =kx

ITepemelieHue P MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM /IBVDKEHHU OMpefie/isaeTcs
¢opmyioii:
S=vt



S =V t+at
+S = Vot + i
2

S = (\7 _\70)[

2
Cusa onpepienisiercs mo gopmyJie:
F=mv
F = kxt
F=m~

t
+F=md

Cucrema orcuera — 3T0...

cucTeMa KOOpJUHarT;

CUCTeMa KOOpJMHAT CBsI3aHHasl C TeJIOM OTCUeTa;

+CucTeMa KOOpJUHAT CBsi3aHHasl C TeJIOM OTCUeTa U 4achl;

CUCTeMa ypaBHEeHU! MO3BOJIAIOIIMX BBIUMC/IATD NlepeMellieHHe 3a JaHHbIM TPOMeXKYTOK
BpEMeHH.

IIpsAMo/IMHelHOe PAaBHOYCKOPEHHOe JBH)KeHHe 3TO0 | BH)KEeHHe. ..

B/I0/1b IIPSIMOM ITPX KOTOPOM 32 paBHble [IPOMEXXYTKH BpEMEHU YCKOpeHHe U3MeHsIeTCsl Ha
paBHble 3HAUEHUS;

+BJI0/1b NIPSIMOM ITPU KOTOPOM 32 paBHble [IPOMEXXYTKH BpeMeHU CKOPOCTb U3MeHsIeTCs Ha
paBHble 3HAUEHUS;

B/I0JIb IIPSIMOU TIPU KOTOPOM 3a paBHbIe IPOMEeXYTKH BPeMeHH IlepeMellieHre U3MeHseTCs Ha
paBHbIe 3HAUEHUS;

B/I0JIb IIPSIMOU TIPU KOTOPOM 3a paBHbIe IPOMEeXYTKH BPeMeH! CKOPOCTb U YCKOpeHue
V3MEeHSIIOTCS Ha PaBHble 3HAYeHMs;

Bbi0epuTe ¢opMyI1y, OTPAKAIYK) 3aKOH COXPaHeHHUsI HMITY/IbCa

IlyTh, NpoM/ieHHbIN Te/I0M 3a 2 C paBeH ...

30 m

10 m

15m

+125m

Konnokeuym no mooymo I «MexaHuka»

Bonpocbl 015 Kotokeuyma:

1. MexaHunueckoe ABuxeHue. Teso oTcyera, cucTema OTCYeTa.

2. IlocTynarenbHOe ABUKEHYe.

3. IlyTts, nepemerjenue, cpejHre U MTHOBEHHbIE CKOPOCTH U YCKOPEHUSI.

4. TlpsiMmo/IMHETHOe PaBHOMEPHOe M paBHOYCKOPEHHOe /IBI)KeHHe. 3aBUCHMOCTb
KMHeMaTUueCcK1X BeJIMYMH OT BpeMeHH. ['paduku.

5. Macca. Cuna. 2-i1 3akoH HbtoToHa. 3-ii 3akoH HeroToHa.
Mmmybc. 3aKOH COXpaHeHUs UMITyJibca. PeakTUBHOe ABUKeHYe.
3akoH BcemupHoro tsarorenus. Cuia Tsbkecty. Bec.
Cwuna yrnipyroctu. 3akoH I'yka. Cuiia TpeHus.
. Mexanuueckas pabora. Pabora rocTosiHHOM 1 rlepeMeHHOM CHJI.

10 OHeprus. KuHetrueckas U NoTeHL[Ma/IbHas SHeprus. MexaHuueckast SHeprusi. 3akoH
COXpaHeHMs] MeXaHU4YeCKON SHepruM.

©®No

Tabmura 3 — Kpurepuu orjeHKH cpOpMHUPOBAHHOCTH KOMITETEHIIMIA
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Kog u KpuTepuu otieHrBaHUs CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
HavMeHOBaHUe (4acTy KOMIIeTeHIUH)
WHJUKaTopa Ha 6a30BOM YpPOBHE Ha TMOBBIIIIEHHOM YPOBHE
JOCTH)KEHUS COOTBETCTBYET OLleHKe COOTBETCTBYET COOTBETCTBYET
KOMITeTeHI U «y[IOBJIETBOPUTE/IEHO» OLIEHKE «XOPOIII0» OLIEHKE «OT/TUUHO»
(uactu 50-64% OT MaKCUMaJIbHOTO 65-85% oT 86-100% ot
KOMIIETeHL[H) banna MaKCHUMaTbHOTO MaKCHMaabHOT0
basna Gasna
OIIK-1 Cnocoben | He coBcem TBepmo Baazeet | ITo cyuiecTBy, | [I[pyHuMaer akTMBHOe
pelllaTb ~ TUIOBBIE | MaTepUajoM [0  TeMaM | OTBeyaeT Ha | yyactue B Xofe
3a/jauu MOAy/sl, 3HaeT  TOJBKO | TIOCTaB/eHHbIE TIPOBeJieHUsT 3aHSITHH,
npodecCHOHaIbHON | OCHOBHBIE — TeopeTHYeCKue | BOTPOCHI, TBep/I0 | MPAaBWJIBHO OTBeYaeT
JesiTeIbHOCTU  Ha | TI0JIOXKeHUst M3y4aeMOoro | yCBOWJI Ha MoCTaB/IeHHbIE
OCHOBe 3HaHUM | KypCa, BBITIOJIHSIET TeKYIMe | IPOrpaMMHbBIN BOTIPOCHI, YCBOUIT
OCHOBHBIX 3aKOHOB | 3aflaHUsI 110 AWCLIMILIMHE. | MaTepuasa o TeMaM | MaTepuaJl B TIOJIHOM
MaTeMaTHuecKux U | [Ipy oTBeTax [OIyCKaeT | MOAY/s, TPaMOTHO | o0bemMe U CBOOOAHO
€CTeCTBeHHbIX HayK | MajioCyllleCTBeHHbIe u3jaraer ero 0e3 | OpUEHTUPYETCS 1o
C MpUMeHeHWeM | TIOTPeITHOCTH, UCKa)KeHUs | CyI[eCTBEHHBIX TeMaM MOJYJisi, yMeeT
MH(OpMaLIOHHO- JIOTUYeCcKoi OIIMOOK, C | BEpHO,
KOMMYHHKAIIMOHHBI | TTOC/Ie0BaTe/TbHOCTH HeOOoJbIITNMU apryMeHTHPOBaHO W
X TeXHOJIOTUM W3/laraeMoOro  Marepuasa, | TOTPelIHOCTSIMU, SICHO W3Jaratb
HETOUYHYIO apryMeHTalWi0 | PUBOJUT MaTepHasn npu
TeOpeTUUeCKUX TI0JI0XKeHUH | (hOpMy/IMPOBKU pelleHun
Kypca. oripe/ie/IeHU . CUTYALIMOHHBIX 3a7iau.

MOZYJIb I1. DneKmpomazHUMu3m

TecmuposaHue :

Bbibepume oduH eapuaHm omeemd.

JiBa ToueyHbIX 3apsAAa...

OTTa/IKUBAOTCS APYT OT ApYra;

TIPUTATHBAOTCA JPYT K JPYTY;

+B 3aBUCHMMOCTH OT UX 3HAKOB IIPUTATUBAIOTCS UK OTTaJIKUBAIOTCS;

He B3aUMOZeUCTBYIOT MEXy COOO0M;

MarnuTHoe noJjie — 3710...

T10JIe BHYTPU MarHuTa;

+T10J1e CO3/jJaHHOe ABWXKYLMMUCS 3apsiiamu;

T10JIe CO3/IaHHOE MOKOSIMMUCS 3apsi/iaMu;

CUJIOBbIe JIMHUU BOKPYT MarHuTa;

JiBa ToueyHBbIX 3apsA/a q U 2q Ha PACCTOAHUH I APYT OT Apyra B3auMo/|efiCTBYIOT C CUJIOH
F. C kako# cusioii 0yyT B3anMo/|eliCTBOBAaTh 3apsA/bl U  Ha PACCTOSIHUU 1/2?

00| g =1

+4F
2F

JiBa ToueuyHBIX 3apsAjAa q U 2q Ha PacCTOSIHUM I APYT OT /pyra B3auMo/lefiCTBYIOT C CH/ION
F. C Kako# cu/io# 0yAyT B3aUMO/eHCTBOBATh 3apA/bl U (/2 Ha PaCCTOAHUH I?

F

8
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+
2
4

ITolynIpoBOAHUKH 3TO:

BellleCTBa, IPOBO/sIIME 3/IeKTPUUECKUI TOK TOJIBKO B OZJHOM HarlpaB/leHNY;

+BellecTBa, IPOBOAUMOCTb KOTOPBIX 3aBUCUT OT BHEIIIHUX YCI0BUM;

Bell|eCTBa, [IPOBOJALINE 3apsiJbl TOJIBKO OJHOI'O 3HAKa,;

Bell[eCTBa, NPOBOJAUMOCTb KOTOPBIX B [jBa Pa3a MeHbllle IIPOBOJHUKOB;
BoiGepute ¢opmyIy, oTpakarolyio 3akoH Papapes /i 3/IeKTPOMarHUTHOW HHAYKIIMH

BRI

YkaxuTe efMHUIlY U3MepeHHs CU/IbI TOKa B cucreme equaul CU

T ([xoys)

Bt (Batt)

B (BonbT)

+A (Amriep

JJIeKTPOABIIKYLIasA CHjIa — 3TO...

CWJia ABWXKYLLast 3apsi/ibl B TIPOBO/JHUKE;

paboTa CTOPOHHUX CHJI TI0 TTIePEeMEIIeHHUT0 3apsi0B MeX/y M0JIF0CaMH NCTOYHHKA TOKa;

+paboTa CTOPOHHUX CHJT TIO TIepeMeILeHUI0 eIMHIYHOTO MOJIOXKUTETLHOTO 3apsifia MEeXIY
T0JTF0CaMH UCTOYHMKA TOKa;

CHJIa BbI3bIBAOIIAst 3/IEKTPUUECKUM TOK B TIPOBO/IHUKE;
Bei0epuTe ¢opmyity, oTpaxkawiyw 3akoH OMa //isi IOJTHOH Lenu

Y
R
R=p|—
S
e
+1 =
R+r
I_A(pig
R

ConpoTHBieHHe napa/iie/lbHO COeJUHEHHbIX IPOBOJHUKOB C CONPOTHB/IeHussIMA R uR,
BBIUHMC/IAETCA N0 (hopMmyie...

R=R, +R,
R:i+i
R, R,

1 1

+—=— 4 —
1 2

R=R1+R2

R ‘R,

Cuna Jlopenna onpejensiercs opmyJioii:
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+F =qvBsina

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

JBa koHAeHcaTopa eMKocTbi0 C, U C, KaKAbIil coejuHeHbI NIapa/l/ielbHO. EMKoCTh

3TO¥ OaTapeu onpejessieTcss HOpMyJI0i:

+C=C, +C,

C= Ci + Ci

1 2

1 1 1
_— =4 —
CcC C, C,
C C, +C,
C,-C,

OpHopoHOe MarHUTHOeE 10J1e — 3TO...

T0Jie CO3/laHHOe TIOCTOSIHHBIM MarHUTOM,;

T0Jie CO3/laHHOe TTIOCTOSIHHBIM TOKOM;

+T10J1e, B KaXX/I0M TOUKe KOTOPOT0 MHAYKLUS OIMHAKOBA;

rosie, B Kak10i Touke Kotoporo J./1.C. UHAYKL[UY 0JUHAKOBO;

3aKO0H COXpaHeHHs ITeKTPUUECKOro 3aps/jia rj1acur, uTo...

B M30J/IMPOBAHHOM CUCTEMe CYMMa I0JI0’KUTE/IbHBIX 3apsii0B PaBHIETCS CYMMe
OTpULIaTe/IbHBIX 3apsi/iOB;

+CyMMapHbIW 3aps/ U30JIMPOBAHHOU CUCTEeMbI BeJIMUMHA MTOCTOSIHHAS;

3apsi/i MOXKeT Mepexo/iUTh OT OJIHOTO Tesla IpPyroMy, HO UCUe3HYTh He MOJKET;

Hert npaBuibHOrO OTBeTA.

HanpskeHHOCTb 3/1IeKTPOCTaTUYeCKOro M0J/isi TOUEeUHOr0 3aps/ia onpe/je/isaercs no

¢opmyne:

E=qF
YE=—3
dre,r
2
E=—0
4reyr
-9
drg,r

IToHwxaromuii TpaHchopmarop...

TOHV)KaeT HarpsvkKeHue, He U3MeHsIst CUJTy TOKa;

TIOHW)KaeT CUJy TOKa, He U3MeHsisl HallpshDKeHue;

TTIOHW)KaeT U HalpspKeHUe U CUJTy TOKa;

+TIOHKaeT HalpsDKeHue, a CUJy TOKa NOBbIIIaeT;
Yemy paBHa 3/]C MCTOUYHHUKA OCTOSIHHOI'0 TOKA, €C/IX ero BHyTPeHHee CONpPOoTHB/IeHHe

2 OM ¥ npu NOAK/IIOYEeHNH BHelIHe! Harpy3ku 8 OM B 1jenu Teyet TOK cu/ioun 2,4 A?

8B

12B

+24 B

24B
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JiBa KoHAeHcaTopa eMKOCTbI0 C, u C, KaK/bIil coe{MHEHBI N0C/Ie0BaTe1bH0. EMKOCTB
3TOM OaTapeu onpejessiercsa GopmyJioii:

C=C,+C,
C:i+i
C, G,
1 1 1
+o =+
cC C G,
C=C1+C2
C,-C,

B marnuTHOe mnose, usMeHsmomeecs no 3akony 5 =0,1cosdm | pomemena xBagpaTHas
paMKka co cTopoHoii ¢ =10 cm. Hopmaib K paMke COBNAJaeT C HampaB/ieHHeM H3MeHeHHs
noas. 3JIC HHAYKIMY, BO3HUKAKIIasg B paMKe B MoMeHT Bpemenn ! = 0,25 ¢, pasHa...

1,26-10° B

+0

2,6 B

12,6-10° B

Cuia TOKa, MPOTEeKaIIero B Karyluke, u3mMensiercsa mo 3akony ! =1-0.2t  Eciu npwu
3TOM Ha KOHIAX Karymku HaBoaurca OJJC camomHaykouu £ =20 1072 B, TO

UHAYKTHBHOCTb KaTYIIKH pPaBHa...

+0,1T'n

4TH

1TH

0,4TH
MNHAYKTUBHOCTH KOHTYPa 3aBUCHUT OT ...

Marepuasa, U3 KOTOPOTrO U3rOTOBJIEH KOHTYD

CKOPOCTU MU3MEeHEeHHsI MarHUTHOT'O TI0TOKa CKBO3b MOBEPXHOCTh, OTPAHUYEHHYI0 KOHTYPOM
+ ¢opMbI 1 pa3MepoB KOHTYpa, MarHUTHOM TTPOHUL[AeMOCTH Cpe/ibl

CHUJIbl TOKA, TTPOTEKAOI[ero B KOHTYpe

Konnokeuym no mooymo Il «DnekmpomazHemusm»
Bonpocbl 015 Koanokeuyma:

1. Tlonstue 06 37memeHTapHOM 3apsiie. B3auMogeiicTBre 3apsijoB B BakyyMe. 3akoH KyroHa.
OnekTtpyuueckoe mnosie. HanpspkeHHOCTb. HarpspkeHHOCTB 1011 TOUe4yHOro 3apsifia. CusioBble
JIVHUM.

2. Pabora cun mosst ipu nepemeltieHnd 3apsifia. [loteHuuan. Pa3sHocTh noTteHuyanoB. Csi3b
MOTEeHLMasa C HaNps’KeHHOCTHIO.

3. TIpoBogHMKM B 3JIeKTPUUECKOM I10/1e. O/eKTpoeMKOCTb. KoHpeHcaTop. OHeprus
37IeKTPUYECKOr0 TI0JI 3apsDKeHHOrO0 TMPOBOJHMKA, KOHJeHcartopa. Popmysna 3/1eKTPOeMKOCTU
IIJIOCKOT'0 KOHZIeHcaTopa.

4. IlocTosiHHBIM 31eKTprueckui TOK. Cua Toka. Y CJI0BHSI BOSHUKHOBEHUS U CyL|eCTBOBAHUS
3/71eKTPUYeCKOro TOKa.

5. 3akoH Oma [yi9 OJHOPOAHOTO YyyacTKa 3/7eKTpuyeckon 1nenu. 3akoH Oma B
I depenranbHol Gopme. CornpoTHB/IeHHE MPOBOJHUKOB M €r0 3aBUCHMOCTb OT TeMIlepaTyphl.
3akoH [[xoysnsa — JleHua
Ncrounuku Toka. [ C. 3akoH OMa /ijis 3aMKHYTOM 3/IeKTPUUeCKOU LIeTTH.

MarunuTtHoe nosie. HanpaBneHrve MarHUTHOTO 10J11. MarHuTHas UHAYKLUA. 3aKOH Amriepa
[eiicTBe MarHUTHOTO T10JIS1 Ha ABWKyLLMecs 3apsiabl. Cuna JlopeHiia.
MaruutHOoe mojile B BeljecTBe. MarHuTHasg ~ BOCIPUMMUYMBOCTE U MarHUTHas

wooND®
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TpOHUIIaeMOCTb. Buzibl MarHeTMKOB. ®eppomMarHeTMKd. PeppoMarHUTHBIM rucrepe3vc. Touka
Kropu.

10. fIBneHue 3/1eKTpOMarHUTHOW UHAYKLUMU. 3aKoH Papajes. [IpaBusio JleHia.

ABnenue caMOMHAYKUMU. IHAYKTUBHOCTb. fIB/IeHHe B3aUMHOM UHAYKLIWU.

Tabsnura 4 — Kpurepun orjeHKH c(hOpMHUPOBAHHOCTA KOMITETEHITUM

Kop n Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH
HauMeHOBaHue (4acT¥ KOMOETEeHIMN)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
AOCTHIKEHHUSA COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHLIU! «YZI0BJIETBOPUTEIBHO OLIeHKe «XOPOIII0» OLleHKe «OTJTMYHO»
(yactu 50-64% oT MakCUMa/bHOIO 65-85% or 86-100% ot
KOMITeTEHLIUN) Gamnna MaKCUMaIbHOT O MaKCUMasIbHOr'O
Ganna Gana
OIIK-1 Crocoben | He coBcem TBepao Bnageet | [1o cyuiecTBy, | [IpyHuMaer akTuMBHOe
peliaTb  TUIIOBBIE | MaTepUajoM II0  TeMaM | OTBeuaeT Ha | yuacTue B XOJe
3a/1auun MOAY/sl, 3HaeT  TOJBKO | [IOCTaBJ/IeHHbIE TIPOBeJIeHUsT 3aHSITHH,
npo¢ecCOHaNBLHO | OCHOBHBIE — TeOpeTHuUecKHe | BOTPOChl, TBepJoO | MPaBWJIBHO OTBeYaeT
1 1esiTeIbHOCTU Ha | TI0JI0’KeHUsI M3y4yaeMoro | yCBOW/I Ha NOCTaB/IeHHbIE
OCHOBe 3HaHWM | KypCa, BBIMIOJIHSET TeKyllye | IPOrpaMMHBIN BOMPOCHI, yCBOW/
OCHOBHBIX 3aKOHOB | 3a[jaHusl [0 [JUCLMIUIMHE. | MaTepual 10 | MaTepuas B IIOJTHOM
MaTematuueckux W | I[Ipy oTBeTrax JomyckaeT | TeMam Mopysnsi, | oObeMe W CBOOOAHO
eCTeCTBEHHBbIX MaJjIoCyL|eCTBEHHbIe rPaMOTHO H37araeT | OpUEeHTUPYeTCS o
HayK C | TIOTPELHOCTH, HWCKaXeHUs | ero 0e3 | TeMamMm MoOZysIsI, yMeeT
MpUMeHeHHeM JIOTUYeCKOH CyLL[eCTBEHHBIX BEpHO,
VH(OPMaLMOHHO- | TIOC/Ie0BaTeIbHOCTH OIIMOOK, C | QpryMeHTHMPOBaHO U
KOMMYHUKAI[MOHH | M3/laraéMoro  MaTepuasa, | HeOOobIIUMU SICHO v31araTb
BIX TEXHOJIOTUU HETOYHYIO apryMeHTalMi0 | TIOrPeLIHOCTSMU, MaTepuasn rpu
TeOpeTUYeCKUX IOJI0KeHUW | MPUBOJUT pelleHnuu
Kypca. (hopMyIMPOBKMU CUTYaLMOHHBIX 3a/lay.
onpejeneHui.

MO/JYJIb III Konebanus u 80aHbl. Onmuka

TecmuposaHue:

Bbibepume o0uH eapuaHm omeema.

NuTepdepenijus cBera 3T0:

siBJieHre orubaHusi BOJTHOM TPersiTCTBYS;

sIBJIeHNe Pa3/i0’KeHHsl CBeTa B CIIEKTP;

+siBJIeHHe yCU/ieHUs U oc/iab/ieHrst CBeTa B pe3y/bTaTe Ha/loXeHHsl KOrepPeHTHbBIX BOJIH;

sIBJIeHUe BbIJeJIeHNs] TOJIbKO O/IHOM TIJIOCKOCTH KosiebaHMid BeKTOpa HaIrpsHKeHHOCTH
3JIEKTPUUECKOTO TI0JIsI U3 BCeBO3MOXKHBIX

Judpakuus ceera 3To0:

+siB/leHre orubaHust BOJIHOM TIPETSITCTBUS;

sIBJIeHNe Pa3/i0’KeHUsl CBeTa B CIIEKTP;

sIBJIeHUe yCU/IeHUs U 0cslab/ieHusi CBeTa B pe3y/ibTaTe Hal0KeH!sl KOTepeHTHBIX BOJIH;

sIBJIeHUe BbIJleJIeHNs] TOJIbKO O/IHOM TIJIOCKOCTH KOsieOaHMii BeKTOpa HarpshKeHHOCTH
3J1IeKTPUUECKOrO T0J/1S1 U3 BCeBO3MOKHBIX

Jucnepcus cBera 3T0:

siB/leHue orubaHust BOJTHOM NPensITCTBUS;
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+5IBJIeHUE Pa3/io’KeHUs CBeTa B CIIEKTP;

sIBJIEHWE YCUJIEHUS M 0C/1ab/ieHust CBeTa B Pe3y/IbTaTe Ha/loXKeHHsI KOTePEeHTHBIX BOJIH;

sIBJIeHUe BbIJjeJIeHUs TOJIbKO OZIHOM IJIOCKOCTU KoJsiebaHui BeKTOpa HarpsDKeHHOCTH
3/IEKTPUYECKOT0 T0JIsSI U3 BCEBO3MOXKHBIX

ITonsipusanus cBera 3T0:

sIBJIeHre OruOaHuUs BOJTHOM TPeNsITCTBUS;

sIB/IeHUe Pa3/i0’KeHHsl CBeTa B CIIEKTP;

sIBJIEHWE YCUJIEHUS M 0C/1ab/ieHust CBeTa B Pe3y/IbTaTe Ha/loXKeHHsI KOTePEeHTHBIX BOJIH;

+sIBJIeHHe BbiZieJIeHUsI TOJIbKO O/IHOM TIJIOCKOCTH KoJiebaHui BeKTOpa HarpsKeHHOCTH
3/IEKTPUYECKOT0 T0JIsI U3 BCEBO3MOXKHBIX

YcnoBue uHTep(epeHIHOHHOT0 MaKCMMYyMa onpejesisieTcs popmyiou:

+A =2k &
2

A=(2k + 1)%
dsine=A,,
A=(2k+1n

YcnoBue unTepdepeHIHOHHOT0 MUHUMYMa omnpe/esisiercs ¢opmyioii:
A =2k g

2

A =(2k +1)%
dsinp=A,,
A=(2k +1n

AO0CO/IIOTHBIN MOKa3aTeab MpeJIOMJ/IEHUA BeleCTBd 3TO:

B€/IMUYKMHA paBHas YIrJ/1y MpejoMJ/I€EHKA CBETA B OTOM BEILIECTBE;

Be€/IMYHHA pdBHasl OTHOLLIEHWIO yTIJld IIPpe/IOMJIEHHA CBETA B BAKYyMe K YyIJ1y IIpe/IOMJIEHHA CBETd
B OTOM BeIleCTBeE,;

+Be/JIMUMHA pPdBHasl OTHOIIEHHUIO CKOPOCTH CBETA B BAKyyMe K CKOPOCTH CBE€Ta B 3TOM BeLLeCTBE;

B€/IMUYMHA PaBHas OTHOLIEHWIO CKOPOCTHU CBETA B 3TOM BE€IIECTBE K CKOPDOCTHU CBETA B BAKYYyME;

ypaBHEHI/Ie rapMoOHHYEeCKHX Ko/1e0aHu# UMeeT BH/L:

+x = Asin(ot + ¢,)

X = wAcos(ot + ¢t)
X = écos(o3+ ookt
®

x =X, cos(ot +, )
Y0061 yBe/THUHUTH NTEPUO/| KO/Ie0aHHMII MaTeMaTHYeCKOro MassTHUKA B IBa pa3a Ha/o...
YBEJIMUUTH €ro J/IMHY B /iBa pasa;
+yBe/IMUUTH €ro JIJIMHY B UeThIpe pasa;
YMEHBLLWTh €ro JJUHY B JiBa pasa;
YMEHBIINUTH ero J/IMHY B YeThbIpe pasa;
EMKoCTHOe cOnpoTHB/IeHHe KOH/IeHCAaTopa C yBeJIMYeHHeM 4acTOThI epeMeHHOro ToKa...
yBeJIMUMBaeTCs;
+yMeHbIlIaeTCs;
He U3MEeHSeTCs;
K0J1e0/1eTCsl € UaCTOTOM IepeMeHHOI'0 TOKa;
dopmyia nepuo/ja KoiedaHu MaTeMaTHYeCKOro MasiTHUKA. ..
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+T=27t\/I
g

T=2nvLC

m
T =2n, [—
k
T =2n,/mgl
Kak u3MeHUTCA nepuoj NpPY)KUHHOr0 MasiTHUKA, eC/IM YBeJIMYUTh Maccy rpys3a B 4
pasa?
YBeIMUUTCA B 4 pasa
+yBe/IMUMTCS B 2 pas3a
YMEHBIIUTCA B 4 pa3a

YMEHBIIUTCA B 2 pasa
dopmy’ia nepuo/ja KoiedaHui Npy>KHHHOT0 MasiTHUKA. ..

T=27‘C\/I
g

T =2nJ/LC

+T :275\/E
K

T =2x,/mgl

(DOPMyJIa mnepuoja KoJie0aHHH 3JIEKTPOMAIrHUTHOI'0 KOHTYPaA...

T=27‘C\/I
g

+T =2nvLC

T= 275\/E
k
T =2, /mgl
Kak u3mMeHUTCs Nepuoy NpYy)XKMHHOr0 MasATHHKA, eC/IM YMeHbIINTh Maccy rpysa B 4 pasa?
YBeIMUUTCA B 4 pasa

YBeJIMUMTCA B 2 pasa
YMEHBLIUTCS B 4 pa3a
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+YMEHBIIUTCA B 2 pa3a

Ilpu uHTep(epeHMU KOrepeHTHBIX JIyuel C JJIMHOH BoIHBI 500 HM MakKCHUMyM NepBOro
NopsiiKa BO3HUKAaeT MPH Pa3sHOCTH X0Aa ...

250 HmM

1000 um

1200 um

+ 500 M

IlosiBjieHHe LBeTHbIX PaAY)XKHbIX MATeH HAa MOBEPXHOCTU BO/Jbl, MOKPHITON TOHKOM
0eH3MHOBOW W/IH MAaC/ISTHOM NJIEHKOH SIB/IAAETCS CJIeJJICTBHEM SIBJIEHHUS. ..

Jvdpakiuu cBeTa

JCTIepCry CBeTa

TNoJIsIpU3aL{iu CBeTa

+ UHTep(depeHLIUU CBeTa

Ilpu mnafieHUH cBeTra M3 BO3JAyXa HAa [UYIEKTPUK OTPaXkKeHHbIH JIyd IOJTHOCTBIO
MoJIsIpU30BaH npu yre nagenus 60°. IIpu 3Tom yros npesioMm/ieHus1 paBeH...

90°

+30°

60°

45°

Ha pusnexkTpuuyeckoe 3epkaso moj yrjioMm bprocrepa majaer jiyu ecTeCTBEHHOrO0 CBeTa.
JI/I1 0OTPa)keHHOr'0 Y NMPeJIOM/ICHHOI0 Jiyya CIIpaBe/i/IMBbl YTBEP)K/eHus ...

OTPa)KeHHBIM JIyY MO/ISIPU30BaH YaCTUYHO

+ OTpa’XeHHbIH JIyU MOJTHOCTBIO MO/ISIPU30BaH

TMpeIOMJIEHHBIN JIy4 MTOTHOCTBEO MOJIIPU30BaH

o0a Jsryya He MOSIpU30BaHbI

Ha pucyHKe nmoka3aHa KpUBasi 3aBUCHMOCTH CNEKTPa/IbHOW IMJIOTHOCTU HepreTuyecKou
CBeTHMOCTH a0COTIOTHO YepHOro Tesia oT JinHbI BoytHbI ipu T=6000K. Eciu Temneparypy
Te/la YMEHbUIUTh B 4 pa3a, TO //IMHA BOJIHBI, COOTBETCTBYHII|ad MaKCUMyMy H3/1y4YeHHs
a0CO/TIOTHO YEepPHOro TeIa, ...

r,4 6000 K

-
>

500 h . HM

YMEHBIIUTCSA B 2 pa3a
YBeIMUYUTCA B 2 pasa

+ yBeyiMuuTCs B 4 pasa
YMEHBLIUTCS B 4 pa3a

Konnoksuym no modynio Il «KonebaHus u 8oaHbl. Onmuka»

Bonpocbl 015 Koanokeuyma:

1. KonebatenbHoe ABUKEHHE.

2. TapMoHuMueckwe Ko/iebaHUST W WX XapaKTePUCTUKU: TIePUO/], aMIUTUTYZQ, LUK/INYecKas
yacToTa, (a3za.

3. CwmelleHre, CKOPOCTh W YCKOPEHHE TPH TapMOHHUYECKUX KojebaHWsIX, WX rpaduyeckoe
Tripe/iCcTaB/IeHUe.

4. JIuHaMHMKa rapMOHUYECKHUX KOJieOaHui.
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KBasuynpyras cua.
OHeprust KoneOaHWH.
CBo0Oo/iHbBIE KOJIe0aHUS.
[Tpy>KMHHBIN, MaTeMaTUYeCKUN U PU3NUECKUI MasTHUKH.
. 3aTyxatolye 1 BbIHYX/eHHbIe KoJjiebaHusl.

Tabsnura 5 — Kpurepun orjeHKH c(hOpMHUPOBAaHHOCTU KOMITETEHITUM

Ko u Kpurepuu olieHMBaHNs cOPMUPOBAHHOCTH KOMITeTEHLIMU
HavMeHOBaHUe 4acTH KOMITeTeHLIUM)
VHJUKaTopa Ha 6a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHE
HAOCTHIKeHHA COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHLIUU «y[I0BJIETBOPUTE/IbHO» OLIeHKe «XOPOLLIO0» OLIeHKe «OTJIMYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITETeHLIH) MakcruMasnbsHoro 6asnmna MaKCUMa/IbHOI'0 MaKCUMa/IbHOT'O
basia bania
OIIK-1 Crnocoben | He coBcem TBepzo Biazeet | 1o cyuiecTBy, | [IpyHuMaer akTyMBHOE
peliarb TUIOBbIE | MaTepyuaJioM [0  TeMaM | OTBeuyaeT Ha | yyactTue B Xofe
3a/auu MOAY/,  3HAeT  TOJIBKO | [I0CTaBJ/IeHHbIE TIPOBe/IeHUs1 3aHATUH,
rpo¢ecCOHANLHON | OCHOBHBIE — TeOpeTHYecKue | BOTPOCHI, TBepZO | IIPaBU/IbHO OTBeYaeT
[eATeJIbHOCTU  Ha | I0JIOXKEeHUs H3y4aeMoro | yCBOUJI Ha [0CTaB/IeHHEBIE
OCHOBe 3HaHUM | KypCa, BBITIOJIHSAET TeKyljye | IPOrpaMMHbIN BOITPOCHI, YCBOWJI
OCHOBHBIX 3aKOHOB | 33ZlaHMsl [0 JUCLMIUIMHE. | MaTepyasa 10 TeMaM | MaTepuaj B IIOJIHOM
MaremMatuueckux u | [Ipy oTBeTax JOMycKaeT | MOAY/si, TPAaMOTHO | oObeMe U CBOOOJHO
eCTeCTBEeHHBbIX HayK | MaJoCylleCTBeHHbIe usnaraet ero 0e3 | opueHTUPYeTCS o
C IIpYMEHEeHNeM | MIOTPeIHOCTH, WCKaXKeHUs | CYLLeCTBEeHHBIX TeMaM MOJYJisl, yMeeT
VH(OpMaLMOHHO- JIOTU4eCKOr omooK, C | BEpHO,
KOMMYHUKAL|MOHHBI | [10C/1eZl0BaTe/IbHOCTH HeDOOobIIUMU aprymMeHTUpOBaHO U
X TeXHOJIOTUH y3jaraeéMoro  Marepuasa, | [OrpelHOCTSMY, SICHO y3JjiaraTb
HETOYHYI0 apryMeHTaLuio | [IPUBOJUT Marepuail rpu
TeOpeTUYeCKUX I0JI0KeHUH | (POpPMy/IMPOBKU peleHuu
Kypca. orpeiesieHUM. CUTYaLIMOHHBIX 3a/a4.

TecmuposaHue:

MOYJIb II1 «TepmoduHamuKka»

Bbibepume o0uH eapuaHm omeemad.

JlaByieHue 310:

Cua, IeMCTBYIOLAst Ha IOBEPXHOCTb;
+cuna, edCTBYIOLLast Ha eIMHULLY TI/IOLaZiu TTIOBEPXHOCTH;
BeJIMUMHA PaBHasi IPOU3BE/|€HHUIO 1€l CTBYIOLLIEN CUJIbI Ha MJIOIIA/lb TOBEPXHOCTH;
BeJIMUMHA PaBHasi TIPOU3BeIeHHIO0 [1eMCTBYIOLLe CU/IbI Ha eIMHULLY TI/IOIa/ii TTIOBEPXHOCTH;
YpaBHeHue cocTosiHNS Hjea/bHOro raza MeHjesneeBa - KianeiipoHa umeer BHA:

+pv =Rt
u

ﬂ = const
T

p =nkT

2
p :§n<EkO>

KonuecTBoO BeliecTBa — 37T0...
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Macca 3TOro BelllecTBa;

KOJIMUeCTBO MOJIEKYJT B 9TOM BellleCTBe;

+Be/IMUMHa NPONOPLMOHAIbHAs UMCITY MOJIEKYJ 3TOrO BeleCTBa;

Macca BellleCcTBa, OTHECEHHast K ero 00bemy;

Y aenbHas Ten/10eMKOCTh BelljecTBa — 3TO0...

KOJIMUeCTBO TeI/IOThI, KOTOPOe MOXKeT TIOT/IOTHUTh 3TO BellleCTBO;

KOJIMUeCTBO TeIJIOThI, KOTOPOe MOXXET IMOrJIOTUTh eUMHULIA MacChl 3TOTO BeleCTBa;
KOJIMYEeCTBO TETUIOThI HeOOXOMMOe [1jis U3MeHEeHUsI TeMITePaTyPhl BellleCTBa Ha OJIUH rPajyc;
+KOJIMYeCTBO TEIIOThI He0OX0AUMOe [/ U3MeHeHHsI TeMITepaTyphl eIMHULIbI MacChl BellleCTBa

Ha OJIUH TPaAiyc;

MN30TepMuyeckuii Npoiecc HAeaabLHOro ra3a onucbiBaeTcs ypaBHeHUueM:

= const

= const

pV" = const
+ pV =const
Teni0eMKOCTH TeJ1a — 3TO0...
KOJIMYECTBO TeIJIOThbl, KOTOPOe MOXKeT IOIJIOTUTh 3TO TeJIo;
KOJIMYEeCTBO TeIVIOThbI, KOTOPOe MOXKET IIOIVIOTUTh eHMLIa MacChl 3TOrO TeJa;
+KOJINYeCTBO TETIOTHI He0OXOAUMOe /st U3MeHeHHUsI TeMITepaTyphl Tejla Ha OJ[UH rpajyc;
KOJIMUECTBO TEeTIOThI He0OX0AMMOe [i7isi U3MeHeHHsI TeMIlepaTyphl eJUHHLIA MacChl Tesla Ha
O/IVH TPajyc;
BHyTpeHHsis1 SHeprus uaeajaibHOro ra3a 3aBUCHT OT
+TemnepaTypsbl
HaBnenus
Obmnema
3akoH ApxuMefa I/1aCUT:
Tesa, IOrpy>KeHHbIE B )KUJKOCTb WU T'a3, BBITECHSIIOT 00beM KUAKOCTH WY Ta3a
paBHBIN 00BEMY Tesa;
Tena, morpy>keHHsble B )XUIKOCTb UM I'a3, BEITECHSOT MaCcCy )KUJIKOCTU WM ra3a paBHYIO
Macce Tersa;
+Ha Teno, morpy>xeHHOe B KUJKOCTb W/ ra3, 1eMCTBYeT BbITA/JIKMBAIOLLIAs CUJIa paBHast BeCy
BbITECHEHHOM >XUIKOCTU WUJIY Ta3a;
Ha Teno, morpy>keHHOe B )KUJKOCTb WJ/IM ra3, 1eWCTBYEeT BbITAJIKUBAOILlAs CHia paBHast Macce
BbITECHEHHOM >KUIKOCTU WJTU Ta3a
M306apHbIii nporecc HAeaTbHOro ra3a OnuCcLIBAeTCsl ypaBHEHHEM:

P_ const
T
Vv
+— =const
T
pV’ = const
pV = const
I/I30X0prII7I nponecc Haed/IbHOro ra3a OnMMCbiIBA€TCA YPABHEHHUEM:
P const
T
\Y,
— =const
T

pV" = const
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pV = const

PaboTa B TepMoAMHaAMHKKe onpeAeasaTcs Gopmysiou...
A=FScosa

+ A= paV
A= paT

A= RaT
M

B xo/e M30TepMHuUeCcKOro npouecca jaBjaeHue ra3a usMmeHm10ch ot 40 kIla go 20 kIla. Ilpu
TOM 00HeM rasa:

yMeHbImscs B 0,5 paza

MeHbIIU/ICA B 2 pa3a

+yBeuniIcs B 2 pasa

He M3MeHHNJICA
A}I[I/IaﬁaTHbIﬁ nponecc HaedJIbHOro ra3a OnMcCbiBA€TCA YPABHEHHEM .

= const

= const

+ pV" = const
pV = const

B xo/e n30x0pHOro npouecca AaBjieHue raza usMmeHun10chb ot 40 klla go 20 kIla. ITpu 3Tom
TeMIepaTrypa rasa:

yMeHbIIuiack B 0,5 pasa

+yMeHblIUIach B 2 pas3a

yBeJIMunsIach B 2 pasa

He W3MeHU/1ach

YkaxuTe efMHULly U3MepeHUs AaB/ieHHus B cucreme eaunul CU

T ([xoys)

Bt (Batr)

H (HbtoToH)

+ITa (TTackanb

Ha pucyHke npepacraB/ieH rpaduk GyHKIMU pacnpeje/ieH|s MoJIeKyJ/1 H/lea/IbHOro ra3a o

dN
f(v)=
ckopocTsaM (pacnpejeieHue MakcBesia), rje Ndv _ J0JIs1 MOJIEKYJI, CKOPOCTH
KOTOPBIX 3aK/II0UYeHbI B HHTepBaJie CKOPOCTeH 0T v /10 v+dv B pacuere Ha eJJUHHILY 3TOT0

HHTEepBdJ/id
f(v) &

-

dv‘Lm? v
—|

Jins 3 To (PyHKLIMU BePHBIM YTBEP)KAeHHEeM SIB/IAEeTCH. ..

+ MPU U3MEHEeHUU TeMIIepaTyphl IJIOIIA b M0/ KPUBOU He U3MEHSIeTCs
TIpY M3MeHeHWUH TeMIlepaTyphbl MoI0KeHe MaKCUMyMa He U3MeHSIeTCs
C YMeHbIIIeHHEeM TeMITePaTyphbl BeJTMUMHA MaKCUMyMa YMeHbIIIaeTC sl

|

!

1

|

|

|

|

|

1
v
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IIpu agnabaTnyeckoM pacidpeHUH WAeaaIbHOro rasa ...
TemriepaTypa U SHTPONUs He U3MEHSIOTCS
TemIepaTypa ¥ SHTPOIXsI BO3pacTatoT
+TeMIiepaTypa OHWKaeTCsl, SHTPOIHS He U3MeHsIeTCsl
TeMmIepaTypa MOHWKaeTCsl, SHTPOIKS BO3pacTaeT

Konnoksuym no mooymo 111 «TepmoouHamuka»

Bonpocb! 015 Koaiokeuyma:

PN

W eanbHbIi ras.

OKCIlep¥MeHTa/IbHbIe a30Bble 3aKOHBI.
YpaBHeHHe COCTOSIHUS uAeabHOro rasa KnaneiipoHa — MeHie/eeBa.

OCHOBHBIE MOJIO’KEHUS] MOJIEKY/ISIPHO-KMHEeTUUYECKOM TeOPHH CTPOEHHS BellleCTBa.

5. OcHOBHOe ypaBHeHHe MOJIEKY/ISIPHO — KUHEeTUUeCKO# Teopuu ra3oB (ypaBHeHue Kiay3uyca,

BBIBOJ).

6. CBsi3b cpefjHel KNHEeTUUECKON SHEPIUU XaOTUUYeCKOTr0 JIBHKEHUST MOJIEKYJT C

TeMIlepaTypoHu.

7. Uwucio creneHei cBOOOBI.
8. 1-bIi1 3aKOH TepMOAHAMUKU. [IpumMeHeHre 1-0ro 3aKOHa TePMOJMHAMUKY K M30IPOLieccaM.
9. ApuabarHbIii Tiporiecc. YpaBHeHue [lyaccoHa.
10. Kpyrossle niporieccsl. Lukin KapHo.

Tabmurja 6 — Kpurepuu orjeHKH c)OpMUPOBAHHOCTHA KOMITETEHIIUIHA

Kop n KpuTepuu otieHrBaHus CHOPMUPOBAHHOCTH KOMITeTEHLIUN
HauMeHOBaHUe (yacTM KOMOeTeHLMH)
WHJUKaTopa Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YDPOBHE
JOCTYDKEHUS COOTBETCTBYET OLIEHKe COOTBETCTBYET COOTBETCTBYET
KOMITeTeHLIUU «yZI0BJIETBOPUTETHEHO» OLIEHKe «XOPOIII0» OLIeHKe «OTJIMYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHL[1HN) MaKCUMaJibHOTO Oasia MaKCUMaJibHOTO Oasiia MaKCHMaabHOI0
bana
OIIK-1 He coBcem TBepao [To cymecTBy, [TprHUMaeT
CriocobeH permiate | BaJieeT MaTepHaloM T10 OTBeuaeT Ha aKTHMBHOE yJacTue B
TUIIOBbIE 33/]JauM TeMaM MOJYJis, 3HaeT MOCTaB/IeHHbIE X0/ie TpoBe/ieHusI

rpodeccuoHanbHO
Wi IesTebHOCTH Ha
OCHOBe 3HaHMWH
OCHOBHBIX 3aKOHOB
MaTeMaTUueCKHUX U
€CTeCTBEHHBIX
Hayk C
TIpUMeHeHeM
HMH(OPMaLIMOHHO-
KOMMYHUKAIJUOHH
BIX TEXHOJIOTHM

TOJILKO OCHOBHBIE
TeopeThUueckKue
T0JI0>KEeHHsI U3y4aeMOoro
KypCa, BBITTOTHSIET
TeKyIUe 3a/laHus 10
pucturuiiHe. TIpy oTBeTax
JIOTTyCKaeT
MaJsioCyleCTBeHHbIe
TOTPELIHOCTU, UCKaXKeHUSI
JIOTUUECKOU
1oC/IeI0BaTe/TbHOCTH
13/1araeMoro MaTepuarna,
HETOUHYIO apr'yMeHTal[|io
TeopeTUueCKuX
TOJIO)KEeHUH Kypca.

BOIIPOCHI, TBEP/IO
YCBOWJI MPOTPaMMHBbIN
MaTepua’ o Temam
MO/1yJisl, TPaMOTHO
n3saraet ero 6e3
CYI[eCTBEeHHBIX
ommboK, C
HeOOJBIITMMU
TMOTPEIIHOCTSIMH,
TIPUBOJIUAT
(hopMyMpOBKHU
onpejieIeHUH.

3aHSATUM, MPABU/IBLHO
OTBeYaeT Ha
TIOCTaB/IeHHbIE
BOTPOCHI, YCBOMJI
MaTepHasl B [IOJTHOM
obBveme 1 CBOOOHO
OPHEHTHUPYEeTCS TI0
TeMaM MOJY/Isl, yMeeT
BEPHO,
apryMeHTHPOBaHO U
SICHO W3/1araTh
MaTepHaJ rpu
peltieHun
CUTYaLIMOHHBIX 3a7iau.

MOAYJb VI. CmpoeHue amoma
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TecmupoegaHue

Bbibepume o0uH eapuaHm omeemd.

B pesysbTare AByX O -pacnajoB sApa aroMa:

+Macca sf/ipa yMeHbIIIW/Iach B 2 pasa, 3apsj, YMeHbIIWICS 2 pasa;
Macca sipa yMeHbIIWIack B 4 pasa, 3aps/ yMeHbLUW/ICS 4 pa3a;
Macca fijpa yMeHbIIINUIach B 8 pa3, 3apsj yMeHbIIW/ICA 4 pasa;
Macca siipa yMeHbIIW/Iach B 8 pa3, 3apsij ymeHbLIWIcs 8 pas;

fxpo aToma yriepoja (162C) COCTOMT M3 ...

12 571eKTpOHOB, 6 IPOTOHOB, 6 HEUTPOHOB;

6 MPOTOHOB U 6 HEMTPOHOB,

6 3/1eKTPOHOB, 3 TIPOTOHOB, 3 HEMTPOHOB;

3 MPOTOHOB U 3 HEMTPOHOB,;

JedeKT Macchl — 3T0...

OTJIMYKe Macc siiep aTOMOB UMEIIMX OJMHAKOBOe 3apsiZil0BOe UHCJIO;

pa3HULIa MeXXy MaccaMu sifiep aTOMOB UMeEIOIIUX OJUHAKOBOe 3apsiloBOe YKCIIO;

+pasHuLia MeXXy CyMMapHOW MacCcoi HyK/IOHOB sifipa U ero Macco;

OTHOLLIEHWe CYyMMapHOW MacCOi HYK/IOHOB si/ipa K Macce siipa

AGCO/TIOTHO UEpPHOe TeJ/I0 U Cepoe TeI0 UMEeIOT 0JHHAKOBYI0 Temmneparypy. [Ipu stom
HHTeHCUBHOCTb M3/TyUeHHUs

orpe/ie/isieTcsl TUI0IIa b0 TIOBEPXHOCTH Tea

+ OoJblile y ceporo Tena

OJIJMHaKOBasi y 000UX Tes

OostbIte y abCOTIOTHO UepHOTO Tefa

BenuunHa (oTOTOKA HaChIeHUs IPU BHeliHeM ¢oTo3¢ dekTe 3aBUCHT. ..

OT BeJIMYMHBI 33/lePKUBAIOILIero MoTeHLMana

oT paboThI BBIX0/]a 00/Ty4aeMOro MaTeprasa

+ OT UHT@HCUBHOCTY Ta/lalollero cBeTa

OT YacTOThI MaZialoIero cBera

O/NeKTPOH B aToMe BO/0PO/ia Meperie/l W3 OCHOBHOIO COCTOSIHMSI B BO30Yy)KAeHHoOe ¢ n=3.
Paauyc ero 60poBCKoO# OpOUTHI ...

1. yBesuusics B 2 pasa

+2. yBemuuics B 9 pas

3. yMeHbLIWIICA B 3 pas

4. yBemuuics B 3 pasa

5. He U3MeHU/ICA

Ha pucyHke npejcraB/ieHa AuarpaMMa HepreTuyecKMx ypoBHeil aToMa BOA0Opo/a.
W.aB

0
-0,85
1.5
-3.4

o

= 89 os2
I
oW a8

136 vy v ¥ n=1
12 3 a4

ITornomenue ¢oToHa ¢ HAUOO/IbIIEH AJTUHON BO/IHBI MPOUCXO/AUT IIPU Nepexoze,
0003HaYEeHHOM CTPEJIKO# Mo/] HOMepoM...
+5

N WS
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~ 241
CKo/1bK0 a — 1 b — pacnajoB f0/DKHO IPOU30MTH, UTO0BI aMepuLMA ;AN MpeBpaTU/ICA B

< 209yt
CTa0WIBHBINA U30TON BUCMYyTaA .. B1.

6 a — pacrazioB ¥ 5 b~ — pacrnazioB

9 a — pacriazioB u 3 b~ — pacmazjoB

+ 8 a— pacnazioB u 4 b~ — pacnazoB

7 a — pacrajoB u 3 b~ — pacrajoB

ITepuogom mostypacnajia Ha3bIBaeTcs ...

+ BpeMmsi, B TeueHMe KOTOpDOTO pacraZiaeTcs TOJOBUHA HA/JWYHOTO KOJMYeCTBa aTOMOB
Pa/IM0AaKTHBHOTO 37IeMeHTa

BpeMsl, B TeUeHHe KOTOPOTO KOHI[EHTPAIHsI PACIIaBIIUXCS sI/IEP YBEJTUUHMBAETCS B € pa3

BpeMsi, B TeueHKe KOTOPOTO pacraJatoTcsi BCeé aTOMbl PaZlIMOaKTUBHOTO 3/leMeHTa

BpeMsi MeXK/[y MOMeHTaMH pacriajia ABYX siiep aTOMOB PaJJuOAaKTUBHOTO 3/IeMeHTa

BHyTpH aToMHOro sjpa NPOHU30LLI0 CaMOINPOU3BO/IbHOEe MNpeBpallleHHe HEHTPOHA B

npoToH: #— p +e +¥% . C agpoM B pe3y/ibTare TAKOI0 MPEBPAIeHUs MPOU3OLLIe ...

siZiepHasi peakLys JeeHust

& -pacraf,

silepHasi peakLys CUHTe3a

8" -pacmiag
+ £ -pacrag

4 -
JiBa sigpa resms , fi¢ C/IMIACH B OHO, TIPH 3TOM ObL/I M3/Ty4YeH NPOTOH. B pe3ynbTare 3T0M

peaknuu 00pa3oBaioch AApPO...

[

. be
g+
;L1
6 - -
5 L1

T .
+ ;L1

Tabnuia 7 — Kpurepun orjeHKH ¢(hOpMHUPOBAHHOCTH KOMITETEHI[HI

Kop n Kputepuu olieHuBaHMs c)OPMUPOBAHHOCTH KOMITeTEHLIUN

HavMeHOBaHue (yacTu KOMIIeTeHL1N)

VMHJUKaTopa Ha 6a30BOM YpOBHe Ha MOBBIIIEHHOM YPOBHE

AOCTW>KEHUS COOTBeTCTBYeT OL|eHKe COOTBeTCTBYeT COOTBeTCTBYeT

KOMITeTeHLIUU «yJlOBJIETBOPUTE/ILHO» OLIEHKe «XOPOIIIO» OLIeHKe «OTJIMYHO»

(uactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHLIH) MaKCUMaJibHOTO DOasa MaKCHMa/IbHOT'O MaKCHMasbHOro Oasia
banna

OIIK-1 Crocoben | He coBcem TBepao Bnageet | [1o cyuiecTBy, | [IpyuHuMaer  akTHMBHOe
peliatb THUIIOBblE | MaTepUaJioM [0  TeMaM | OTBeyaeT Ha | yyacTtue B xoze
3a/aun MOZYJ/sL, 3HaeT  TOJBKO | IOCTaB/IeHHbIe TpOBeJleHUsT  3aHATHH,
Npo(eCCUOHAILHO | OCHOBHbIE  TeOpeTHYecKHe | BOIMPOCHI, TBepZO | IIPaBU/IbHO OTBeYaeT Ha
U [1eATeZIbHOCTH Ha | MOJIOXKEeHHUs Y3y4aeMOro | yCBOWJI NIOCTAaBJ/IeHHbIE
OCHOBe 3HaHWM | KypCa, BBITIOJIHSIET TeKyllje | IPOrpaMMHBIN BOIIPOCHI, YCBOWJI
OCHOBHBIX 3aKOHOB | 38[jlaHUsl 10 [JUCLMIUIMHE. | MaTepyal MO TeMaM | MaTepyuaJl B IIOJIHOM
Marematuueckux u | [Ipy  oTBeTax [lOMycKaeT | MOAy/sl, TpaMOTHO | obbeMe U CcBOOOJHO
eCTeCTBEeHHBIX MaJjIoCyLl|eCTBeHHbIe u3naraeT ero 0e3 | OpUEHTUDPYeETCS o
HayK C | TIOTPeLHOCTH, WCKaKeHUs | CyLeCTBeHHbIX TeMaM MOZAYJ/sl, yMmeeT
TIpUMeHeH’eM JIOTUYeCKOU OmmMoOK, C | BEpHO,
MH(OPMAaLIMOHHO- | II0C/1e/j0BaTeIbHOCTH HeOOobLINMU apryMeHTHPOBaHO %}
KOMMYHUKAL[MOHH | U3/1araeMoro  maTepuasa, | OrpelHOCTAMU, SICHO y3J1araTb
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bIX TEXHOJIOTUM HETOUHYI0 apryMeHTalUi0 | IPUBOAUT MaTepuasn npu
TeopeTUUeCKuX TOJI0KeHU | (hopMyIupOBKU pelieHun
Kypca. orpe/iesieHU. CUTYal[MOHHBIX 3a/lay.

3 OIIPEJE/IEHUE PE3YJ/IbTATA
TITPOMEXYTOUYHOM ATTECTAIIUU

dopma MpoMeKyTOYHOM aTTeCcTalyy Mo AUCLIUIIMHE 3auem.

OIEHOYHBIE MATEPUAJIBI 1 CPEJCTBA /11 IIPOBEPKU
C®OPMUPOBAHHOCTH KOMITETEHIIUM

OTIIK-1 Crioco6eH peliaTh THUIIOBBIE 3a/jauu MPOGeCCHOHATBHOM [1esITeTbHOCTH Ha OCHOBe
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTH4yeCKUX U eCTeCTBEHHbIX HayK C [IpUMeHeHreM
HH($OpMaLMOHHO-KOMMYHUKALIMOHHBIX TeXHOI0T U

ITpumepsI 3afaHuM
3a0aHus 3aKpblmo20 munda
Bbibepume 00uH npasu/bHbIill 6apuaHm omeema:
1. Imnynbc Tena onpefensieTcs 1o Gopmyie. ..
m

A) v

B)P= mv?

B)yp=mv

I p = mvt

Omeem: B

2. YKakuTe eZJMHULLY U3MepeHust paboThl B crcteMe eauani; CU

A) [ (Ixoyb)

b) Bt (Barr)

B) H (HbtoToH)

I') IMa (ITackanb)

Omeem: A

3. [lBa TOueuHbIX 3apsja...

A) oTTankuBaroTCs APyT OT ApYyTa;

bB) nputsiruBaroTCs Apyr K ApYry;

B) B 3aBUCHMMOCTH OT UX 3HAKOB MPUTATMBAIOTCS WU OTTA/IKUBAIOTCS;

He B3aUMOZEHCTBYIOT MEXY CO00M

Omeem: B

3adaHusi OmKpblmo20 muna

IIpodonxcume ppa3zy

1. PaboTa CTOPOHHUX CHJ TI0 TIEPEMEIeHUI0 eJUHUUYHOTO TOJIOKUTETBHOTO 3apsifia MeXIy
TI0JIFOCaMU MCTOYHMKA TOKA, 3TO

Omeem: Dnekmpoosudicywas cuia

2. Bponb mpsiMol Mpy KOTOPOM 3a paBHble NPOMEXYTKU BPEMEHM CKODOCTb U3MEHSIeTCsl Ha
paBHbIe 3HAUEHUS [BKEHHE MOXKHO Ha3BaTh

Omeem: IIpsAmonuHeliHbIM pA8HOYCKOPEeHHbIM

3. Urobbl yBemuuuTh TeEpUOf KosiebaHW MaTeMaTUUeCKOrO MasTHMKA B /iBa pasa
HaJ0

Omeem: yBe/IMUUTH €ro JJIMHY B YeTbIpe pasa;

Zonoanume:
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4. Tlonmspusanys cBeTa 3TO:

Omeem: siB/IeHNe BbIZie/IeHHUA TOJ/IbKO OAHOﬁ IJIOCKOCTH KOjie0aHuiH BEKTOPA HAIIPS>KEeHHOCTHU

3/IEKTPUYECKOTO TOJIsI U3 BCEBO3MOYKHBIX
5. UutepdepeHuus cBeta 3T0:
sIBJIeHYe YCUIeHUsI ¥ 0Cab/ieHust CBeTa B pe3yJibTaTe Ha/loXKeHHsI KOTePeHTHBIX BOJIH;

Omeem:

Jatime pa3zeepHymblli omgem Ha 80npoc:

6. Urto xapakTepusyeT Be/IMUKMHA SHTPONUU

Omeem: BeIMUMHA SHTPONUHU XapaKTepU3yeT TelJIOBOe COCTOSIHUE CUCTeMbI U OTpeJiesisieT
BePOSITHOCTh OCYILIeCTB/IEHHSI IAHHOT'O COCTOSIHUS Tesia. YeM Oosiee BepOSTHO JJaHHOE COCTOSTHUS,
TeM OOJIbIIIe SHTPOMHSI.

7. UTo Ha3bIBaeTCs Cpe/lHe CKOPOCThIO?

Omeem: CpeziHel CKOPOCThIO Ha KAKOM-JTMO0 y4acTKe TPaeKTOPUY Ha3bIBAeTCS OTHOLIEHHE
TIpUpaIlIleHns paJiyc-BeKTopa | TOUKH 3a IPOMEXXYTOK BPeMeHH t+ At K ero Mpoz0/IKUTeTbHOCTH
At.

I—; _ﬂ?
P AL

OkoHUaTesIbHbIe Pe3y/IbTaThl 00ydyeHus: ((OPMHUPOBaHMS KOMITETEHIIUI) OTIpeesisiFoTCs
TI0CpeICTBOM TiepeBo/ja 6aioB, HaOpaHHBIX CTY/IEHTOM B MPOLIECCe OCBOEHUS JUCLUII/IMHBI, B
OLIeHKM:

— 6a30BbIi ypoBeHb CHOPMHUPOBAHHOCTH KOMITETEHI[UH CUMTAETCS JOCTUTHYTHIM eC/iv
pe3y/bTaT 00yUueHHs COOTBETCTBYET OL[eHKE «yJOB/IeTBOPUTENbHO» (50 0 64 peHTUHIOBBIX
OasoB);

— TIOBBILLIEHHbIA YPOBEeHb CHOPMHUPOBAHHOCTU KOMIIETEHL[UM CUMTAETCS JOCTUTHYTHIM, eC/IU
pe3y/bTaT 00y4eHHs] COOTBETCTBYET OIfeHKaM «XO0poiio» (65-85 peMTHUHroBbIX 6asioB) 1
«OT/IMUHO» (86-100 pelTUHrOBBIX OAsIIOB).

4 TIOPAIOK ITPOBEJJEHVS IIOBTOPHOM
ITPOMEXYTOYHOM ATTECTAIIUU

dopma NpoMeXyTOYHOM aTTeCcTaluy Mo JUCLIUILIMHE 3ayem.

[ToBTOpHass mMpomeXyTOYHasi arrecTalys M0 [AUCLUIVIMHE TPOBOJUTCS C UCIO0JIb30BaHUEM
3a/laHuM 711 OLleHKH C()OpPMHPOBaHHOCTH KOMIIeTeHL[MM Ha 6a30BOM ypOBHe 1O BCeM MOZYJISIM,
BXOJAILIUM B CTPYKTYPy [JAWCLMIUVIMHBI 3a CeMeCTp, MO0 HWTOraM KOTOPOro CTYAeHT HMeeT
aKaJ|leMUUeCKYHO 3a/l0/KEHHOCTb.

Ilpumeuanue:

[oronHuTebHBIE KOHTPOJIbHBIE UCTIBITaHUS TIPOBOASATCS AJIs CTYeHTOB, HabpaBimx MeHee 50
0a/unoB (B cooTBeTCTBUM C «[l0/10)KEHHEM O MOJY/TbHO-PEHTHUHIOBOM CUCTEME).

OueHouHbIe MaTepHa/Ibl U CPeJCTBA MPOBe/ieHNs TOBTOPHOI MPOMEXYTOUHOM aTTecTaluu
Omnpoc o Moayaswm I, 11, I1I, VL.

Bonpocbl 05 onpoca:

1. MexaHuueckoe aBrxeHue. Tesno oTcyera, CUCTemMa OTCYeTa.

2. IlocrymnarenbHoe [ABUKeHUe.

3. Ilyts, nepemMelijeHre, CpeIHMEe U MTHOBEHHbIE CKOPOCTH U YCKOPEHUS.

4. TlpsMonvHeliHOE  paBHOMEDHOE U  paBHOYCKODEHHOe  [BWXKeHHe.  3aBUCHMOCTb
KWHEeMaTUueCKrX BeJIMUMH OT BpeMeHU. ['paduku.

5. Macca. Cuna. 2-ii 3akoH HrroToHa. 3-i1 3aKoH HbloTOHa.

6. HMwmnynbc. 3aKOH COXpaHeHWs UMITy/bCa. PeakTHUBHOe JIBU)KeHUe.

7. 3akoH BcemupHoro Tsrotenus. Cusa TskecTu. Bec.

8. Cwa ynpyroctu. 3akoH ['yka. Cuna TpeHus.
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9. Mexanunueckas pabora. PaboTa 1mocTosiHHOM U TTepeMeHHOM CHJL.

10. DOneprusa. KuHeTnueckasgs U IOTeHLManbHasd 3Heprus. MexaHuueckass SHeprus. 3akOH
COXpaHeHUs] MeXaHUUeCKOM SHeprUu.

11. Tlonsitvie 06 371eMeHTAapHOM 3apsijie. B3anmMogelicTBre 3apsiZioB B BakyyMme. 3akoH KyroHa.
Onektpyuueckoe mosie. HanpspkeHHOCTb. HarpsokeHHOCTBH 1MOJs1 TOUeyHOro 3apsifia. CusioBble
JIUHUU.

12. Pabora cui moss TpH TiepeMelrieHUH 3apsifia. [ToteHiman. Pa3sHocTs moTteHIuanoB. CBsi3b
MOTeHIMas1a C HalpsKeHHOCTBIO.

13. TIpoBOAHUMKM B 3J€KTPUUECKOM T10jie. JJIeKTpPOeMKOCTb. KoHpeHcaTtop. OHeprus
3/IKTPUYECKOr0o T10JI 3apsDKeHHOrO IIPOBOJHUKA, KOHZJeHcaropa. Popmy/a 3/1eKTPOeMKOCTH
IIJIOCKOTO KOHZIeHCcaTopa.

14. TloCcTOSIHHBIN 371eKTpruueckui TOK. Crja TOKa. Y C/10BUS BO3HUKHOBEHUS Y CyLeCTBOBAHUS
3/71eKTPUYECKOro TOKa.

15. 3akoH Oma [Jasi OJHOPOJHOTO ydyacTKa 3JIeKTpUueckod wenu. 3akoH Oma B
mubdepenranbHoi Gopme. CorpoTrBieHHE MPOBOJHUKOB U €r0 3aBUCUMOCTb OT TeMIlepaTyphl.
3akoH [[xoysnisa — JleHua

16. Wcrounuku Toka. 3/1C. 3akoH Oma /i1 3aMKHYTOM 3/IeKTPUUeCKOM Lieru.

17. MarunutHoe 1noJjie. HaripaBjieHMe MarHWUTHOT O T10J1s1. MarHuTHas UHAYKLMs. 3aKOH AMriepa

18. [leiicTBYe MarHUTHOIO MOJIsl HA [BMXKYILMecs 3apsiabl. Cuia JlopeHiia.

19. MaruutHoe Tmone B BewjecTBe. MarHuTHasgi BOCIPUMMYMBOCTb W MarHWTHas
TIPOHUIIAeMOCTb. Buzibl MarHeTMKOB. ®eppomMarHeTHMKd. PeppoMarHUTHBIM TuUcTepe3uc. Touka
Kropu.

20. SIBneHUe 37eKTPOMarHUTHOW MHAYKLMU. 3aKoH Papagesi. [IpaBuso JleHia.

fBnenvie camonHAyKUMHU. THAYKTUBHOCTD. SIB/IeHME B3aUMHOU MHIYKLIUU.

21. KonebarenbHoe [BUKEHHE.

22. T'apMoHUWUeckre KojiebaHWs U WX XaPaKTEPUCTHKH: TIEPUOJ, aMIUIUTY/a, LMK/IUYecKast
yacToTa, (asa.

23. CMellleHre, CKOPOCTb W YCKOpeHHe TpU rapMOHHWYeCKUx KojebaHMsX, Ux rpaduueckoe
rpe/iCTaB/eHHe.

24. JITuHaMHKa rapMOHHUECKUX KOeOaHui.

25. Ksasuynpyras cuia.

26. DHeprus KojebaHWi.

27. CBobogHble KonebaHMs.

28. TIpy)>KHMHHbBIM, MaTeMaTUUeCKHUW U (pU3MUeCKrUi MassTHUKHU.

29. 3aTyxaromye 1 BbIHYX/|eHHbIe KoJie0aHusl.

30. Pe3oHaHcC.

31. VpeanbHbli ras.

32. DKCrnepuMeHTa/IbHbIe ra30Bble 3aKOHBI.

33. YpaBHeHHe COCTOSIHUA WZeanbHOro rasa Knaneripona — Menpesneesa.

34. OCHOBHBbIE M10JIOKEHUS MOJIEKY/ISIPHO-KMHETUYEeCKOW TeOPUM CTPOEHHUS BelleCTBa.

35. OCHOBHOe ypaBHeHMe MOJIEKY/ISIDHO — KWUHEeTUUeCKOM TeopuM ras3os (ypaBHeHue Kiay3nyca,
BBIBOJI).

36. CBA3b CpefiHel KWHeTUYeCKOW SHepruy XaOTUUeCKOr 0 IBU)KeHUSI MOJIEKYJI C TeMIlepaTypOu.

37. Uucso crerneHei cBOOO/bI.

38. 1-b1i 3aKOH TepMOAMHaMUKHU. [IpumeHeHne 1-0ro 3akoHa TepMOAMHAMUKHU K U30IPOLiecCaM.

39. AjuabatHbIi nporiecc. YpaBHeHue ITyaccoHa.

40. Kpyrossie nporeccsl. [rkia KapHo.

41. TeruioBoe U3nyueHue.

42. 3aKOHBI TETJIOBOTO M3/TyueHust abCOMIOTHO YePHOro TeJa..

43. ®otonbl. DoTo3ddekT. 3akoHbl hoTo3PdeKTa.

44. YpaBHeHue DWHIITelHa /715 poTo3ddeKTa

45. CocraB s7pa.
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46.
47.
48.
49.

W3oTorbl. AnepHble CUJIBI.

HedekT Macchl ¥ S3HEpPrusi CBSI3U.
EcrecTBeHHas paju0akKTUBHOCTb.
Turbl pajyi0akTUBHOIO pacnaza.

50. 3akoH cmelleHus. 3aKOH paIMOAKTUBHOIO pacriajia. SiepHbie peakiyu.

Tabnwuia 8 — Kpurtepuu orjeHKH chOpMHUPOBAHHOCTA KOMITETEHI[UH

Kop v HaMeHOBaHWe UHAUKATOPa AOCTHXKEeHUS
KOMIIeTeHLIUU
(4acTH KOMITeTEeHLIUM)

Kpurepuu onieHuBaHus
c(hopMHPOBAaHHOCTH KOMITeTeHLIUM (YacTH
KOMITETEHLUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIeHKe
«ypmoByeTBopuTenbHO» 50-64% ot
MaKCHMaJILHOr 0 bOasiia

3HaThb:

- COBPEMEHHYI0 KapTUHY MUPa,

-MeTO/Ibl MaTeMaTUUeCKOro aHaju3a,

- OCHOBHbIe 3aKOHbI €CTeCTBEHHOHAyYHbIX AUCLUILIMH,

OCHOBHble  3aKOHbl  (DM3MKHM, BK/IIOUasl MeXaHUKY,
3/1eKTPOAMHAMUKY, ONTHUKY, TePMOJAUHAMUKY, aTOMHYIO U
s1epHYI0 (QU3UKY;

YMmers:

- OpHEHTHDOBATbCSl B IIEHHOCTSX OBbITHS, JKU3HH,
KYJIbTYPBHI,

- MO/Ie/TMPOBaTh SKCIepUMeHTa/IbHbIe UCC/Ie/l0BaHMS,

- CaMOCTOSITe/IbHO TIPUMEHSITb OCHOBHbIE  3aKOHBI

€CTeCTBeHHOHAYYHbIX AWUCLUIUIMH B TPO(heCcCHoHaTbHON
JeITeJIbHOCTH, MeTOJbl (U3MKH, COJepyKalljiecss B
UTepaType  TO  CeJIbCKOXO3SHWCTBEHHBIM  HayKam,
PaCIIMPSATh CBOU TIO3HAHWSI B COBPEMEHHBIX (DU3UUECKUX
MeTo/laxX U Iprbopax;

Bnapets:

- eCTeCTBeHHOHAyYHBIMH, MaTeMaTHYeCKUMHU 3HAHUSIMH,

- HaBbIKaMU KOJIJIEKTUBHOM paboThI,

- OCHOBHBIMH  3aKOHAaMH  €CTeCTBeHHOHAyUYHbIX
JTUCLIATI/TMH, OCHOBHBIMUA METO/IaMH pellieHust GU3NUeCKUxX
3a7iau 13 O0I[UX U CIel[Ua/IbHBIX AUCIUIUTAH MTPOMUILHOM
HanpaBJIeHHOCTH.

BJIa/leeT MaTeprasioM I10 TeMaM
JMUCLIUIIMHBI, OCYIIeCTBJSATh MOUCK
vH(MOpMalliY, HO UCIBITHIBAeT
3aTpyJHEeHUsI B aHa/M3e U UHTeprnpeTalun
pe3yJIbTaToB
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