[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: BonxoHoB Muxaun mfﬂ@TEPCTBO d

EJILCKOI'O XO31CTBA POCCUNCKON ®ENEPALIMN

Homxrocre: Pexrop PENEPANBHOE TOCY JAPCTBEHHOE BIO[DKETHOE OBPA3OBATE/IBHOE

[lata nognucanus: 25.06
YHUKanbHbI MPOrpaMMHbIN KKOY:

YUE

EXIEHWE BBICHIEI'O OBPA3OBAHUA

4036018796206 EGTFROMCKAS FOCY TAPCTBEHHASI CEJIbCKOXO3SMCTBEHHAST AKAJIEMUST»

Kadeapa GU3MKU U aBTOMATHUKU

YTBEPXJIARO
HekaH (akynbTeTa arpobrsHeca

TaTbﬂHa BI/ICCEipI/IOHOBHa MoanucaHo undpoBoi NOANUCHIO:
TaTbAHa BuccapuoHosHa onoskosa

lonoskoBa [lata: 2025.06.19 13:52:25 +03'00'

8 arpesist 2025 roza

®OH/] OOEHOYHBIX CPEJCTB I10 JUCLIUIIVINHE

HamnpasneHnuve rnogrotroBku
/crielaabHOCTh

dusuka

35.03.04 ArpoHomusa

HaripaBneHHOCTH (crierjuanu3aiiys) «/lekopaTMBHOEe paCcTeHHEeBOICTBO U (PUTOAM3alH»

KBanmudukariys BbITyCKHHUKA
dopma obyueHust

Cpok ocsoenus OITOIT BO

OakasaBp

OYHad, 3a0YHad

4 rona (ouHas), 4 rona 7 MecsiieB (3a04Has)

Kapasaeso 2025



@OH/T OLIEHOYHBbIX CpeJCTB TIpeJHa3HaueH [jii KOHTPOJS 3HaHWM, yYMEHUW U YPOBHS
MIPUOOpPeTEeHHBIX KOMITeTEHI[UM CTY/[€HTOB HarpaBjieHusi MoAroToBkd 35.03.04 ArpoHOMHs TIO

auciunuHe Gusnka
MopnuncaHo undposoii

qu be€Ba On bra noanucsbto: Pyubesa Onbra

AnekcaHApoOBHa

COCTHBI/ITEIIB An e Kca H pl po B H a [Hara: 2025.03.20 14:48:32 +03'00'

®oH/1 OLIEHOUHBIX CPeJICTB 00CY>K/eH Ha 3acejaHiK Kadeapbl (U3NKKU U aBTOMATUKH
rpoTokos Nell ot 20.03.2025 roga

NpnHa AnekceeBHa MognmcaHo UMdPOBOI NOAMNKUCHIO:
WpwvHa AnekceeBHa MamaeBsa

3aBe[yIOIIUU
Kadenpoi husuky 1 aeTomarrky _Mamaesa

CornacoBaHo:
[Ipexncenaresb MeTOANMUYECKON KOMUCCHHN
(akynbTeTa arpobr3Heca

rpoTokosa Ne 4 ot 8.04.2025 roza

Anekcen MoanwucaHo undposomn
noanucbio: Anekcern Hnkonaesny

Hwukonaesuy Coporut

Copo KWUH [ata: 2025.06.10 18:26:19 +03'00'




3

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 NpodeCcCUOHATLHOM JlesITe/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 TIpoeCcCUOHATbHOM JesiTe/IbHOCTU
MOJYJIb 1, | 334314 1pod . A K
Ha OCHOBe 3HaHMU OCHOBHBIX 3aKOHOB | KNOJUIOKBUYM
2 | DyeKTpoMar-
HETIHEM MaTeMaTUueCKUX U eCTeCTBEHHBIX HayK C
TIpUMeHeHreM HMH(}OPMaLIMOHHO-
KOMMYHUKAI[MOHHBIX TeXHOJIOTUM TecTupoBaHue 10
OIIK-1 CnocobeH pemiatb  TUIIOBBIE 10
33/jauu TIpoeCcCUOHAIbHOM JesiTe/IbHOCTU
MOYIIL 1, | XA TPogecaionatbton . Tectuposate
Ha OCHOBe 3HAaHWM OCHOBHBIX 3aKOHOB
3 | Konebanuss wu
MaTeMaTUueCKUX U eCTeCTBEHHBIX HayK C
BOJTHBI
TIpUMeHeHeM HMH(}OPMaLIMOHHO- 20
KOMMYHUKAI[MOHHBIX TEXHOIOTUM Konnoxsrym
OIIK-1 CrocobeH pemiateh  THUIIOBBIE 10
33/jauu TIpo(eCcCUOHATLHOM J1esiITe/IbHOCTU
MO/JYJIb IV | Ha OCHOBe 3HaHUW OCHOBHBIX 3aKOHOB
4 TectupoBanue
OnTuka MaTeMaTUueCKUX W eCTeCTBEHHBIX HayK C
TIpUMeHeHreM HMH(OPMaLMOHHO-
KOMMYHUKAIJMOHHBIX TeXHOJIOTUI
OIIK-1 CrocobeH pemiate  THIIOBbBIE 10
33/jauu TIpo(eCcCUOHATLHOM J1esiTe/IbHOCTU
MOJIYJIp V., | 33431 npod ! A
Ha OCHOBe 3HaHHWK OCHOBHBIX 3aKOHOB
5 | TepmoguHamu CobeceoBaHHe
«a MaTeMaTUueCKUX W eCTeCTBEHHBIX HayK C
TIpUMeHeHreM HMH(OPMaLMOHHO-
KOMMYHUKAI[MOHHBIX TeXHOJIOT U
OIIK-1 CnocobeH pemate  TUTIOBBIE 10
33/jauu TIpoeCcCUOHATLHOM J1esiTe/IbHOCTU
MOJIYJIb VI, | 338314 1pod ! A
Ha OCHOBe 3HAaHWK OCHOBHBIX 3aKOHOB
6 | CrpoeHue TectupoBaHue
aToMa MaTeMaTUueCKUX U eCTeCTBEeHHBIX 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 JUCIIAITI/IMHBI

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¢ecCUOHaNBLHO | - OCHOBHBIE 3aKOHbI eCTeCTBEHHOHAYUHBIX /JUCLIUILIMH,
1l 1esiTeIbHOCTU Ha | OCHOBHBbIE ~ 3aKOHbI  (DM3WKW, 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[J0BaHNs,
TIpUMeHeHreM - CaMOCTOSITeIbHO  TIPUMEHSATb  OCHOBHbIE  3aKOHbI
MH(GOPMALIMOHHO- | eCTeCTBEHHOHAyUHbIX JWUCLUIVIMH B TpodeccuoHalbHON
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:
- eCTeCTBeHHOHAaYYHbIMH, MaTeMaTHUeCKUMH 3HAaHUSIMHU,
- HaBbIKaMU KOJIJIEKTUBHOM paboThI,
- OCHOBHBIMU 3aKOHaMU eCTeCTBeHHOHAYYHbIX JUCLIUILIVH,
OCHOBHBIMU MeTOJjaMHu pellleHus (U3UUecKUx 3ajady U3
o0IMX W  CHelyanbHbIX  AWUCLUIVIMH  MPOGUIBHOM
HarpaB/IeHHOCTH.
MO/ Y/JIb II. Di1eKTpoMarHeTusm
OIIK-1 CrocobeH | 3HaTh: TectupoBaHue
pelliaTh  THUIIOBBIE | - COBpEMEHHYIO0 KapTHHY MHUPa, Konnoksruym
3a/jauu -MeTO/Ibl MaTeMaTUUeCKOro aHaIn3a,
Npo(eCCUOHATILHO | - OCHOBHBIE 3aKOHbI €CTeCTBEHHOHAyUHbIX JUCLIUILIUH,
1 leATeNIbHOCTH HA | OCHOBHbIE  3aKOHbI  (U3MKM, BK/IOYasi  MeEXaHHKY,
OCHOBe 3HaHUM | MEKTPOJAUHAMUKY, OINTHKY, TEPMOJAWHAMHMKY, aTOMHYIO H
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/IMpPOBaTh dKCIepUMeHTalbHble UCC/Ie[loBaHus,

- CaMOCTOSITe/IbHO  TIPUMEHSITb ~ OCHOBHbIEe  3aKOHbI
€CTeCTBeHHOHAyUHbIX [JUCLUIVIMH B MpodecCroHaIbHOU
JesiTeIbHOCTH,  MeToZAbl  (DU3UMKH, cojeprkaiuecs B
JmTepaType 1o CeNIbCKOXO3SIUCTBEHHBIM ~ HayKawm,
paCIIUpPSTh CBOW TO3HAHUS B COBPEMEHHBIX (DH3UUeCKUX
MeTozax U rnpubopax;

Bnagets:

- eCTeCTBeHHOHAayUHbIMH, MaTeMaTUUeCKUMU 3HAHUSMU,

- HaBbIKaMU KOJIJIEKTUBHOM paboThI,




- OCHOBHBIMU 3aKOHaMM e€CTeCTBEeHHOHAYyYHbIX JUCLIMILIVH,
OCHOBHBIMU MeETOJaMH pellleHdss (U3UUecKUx 3ajay U3
o0ImUX Y  CHelyanbHbIX  AUCLUUIUIAH — [podUIbHON
HarnpaB/IeHHOCTH.

MOJYJIb III. Kosieoanus u BoiHbL. ONITHKA

OITK-1 CrocobeH | 3HaTh: TecTupoBaHue
peliaTh THUIIOBBIE | - COBDEMEHHYIO0 KapTUHY MDA, 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 (hH3UKY;
MaTeMaTHUeCKuX U | YMeTs:
eCTeCTBeHHBIX - OPUEHTUPOBATBLCS B LIEHHOCTSIX OBITHS, YKU3HU, KYJIBTYDHI,
HayK C | - MOJe/TMpOBaTh IKCIIepUMEHTA/IbHbIe UCCIe0BaHMS,
TIpYMeHeHreM - CaMOCTOSITEJILHO  TIPUMEHSITb ~ OCHOBHBIE  3aKOHBI
MH(POPMAIMIOHHO- | eCTEeCTBEHHOHAYUHBIX [UCLUIUIMH B MPO(heCcCHoHaTbHON
KOMMYHHUKAIIMOHH | ZIeITe/IbHOCTA, METOAbl  (DM3WKH, COZep)kaliuecs B
BIX TeXHOJIOTUI JUTepaType MO  CelbCKOXO3SIMCTBEHHBIM  HayKam,
pacHIMpsiTh CBOM TO3HAaHWS B COBPeMEHHBIX (DH3UUeCKUX
MeTo/|aX U Mpubopax;
Bnagets:
- eCTeCTBeHHOHAYYHBIMHU, MaTeMaTUYeCKUMU 3HAHUSIMH,
- HaBbIKaMU KOJIJIEKTUBHOM paboThI,
- OCHOBHBIMU 3aKOHAMH €CTeCTBeHHOHAYUHBIX JWCIUTIIVH,
OCHOBHBIMM MeTO/IaMH pellleHus] (U3UUYeCKUX 3a/jau W3
O0LMX U  CHOeUWajbHBIX  JUCLUIUIMH  TPOGUILHON
HarpaB/JIeHHOCTH.
MOJY/JIb IV. TepmoaguHamuka
OIIK-1 CrocobeH | 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 3HaHUM | 37IEKTPOAVHAMUKY, ONTUKY, TEPMOJAWHAMUKY, aTOMHYIO H
OCHOBHBIX 3aKOHOB | siZIepHYIO (DH3UKY;
MaTeMaTHYeCKUX U | YMeTh:

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

- OPMEHTUPOBATHCS B [IEHHOCTSX OBITHS, )KU3HH, KYIbTYPHI,
- MO/Ie/TMPOBaTh 3KCIepUMeHTa/IbHbIe UCC/IeI0BaHMs,

- CaMOCTOSITE/IbHO  TIPUMEHSITb ~ OCHOBHbIE  3aKOHbI
eCTeCTBeHHOHAYUHbIX [JUCLIMIUIMH B TIpoQecCcHoHaIbHON
[esTeIbHOCTH, MeToAbl  (U3MKH, cojep)Kaljuecs B
nUTepaType IO CelbCKOXO3fWCTBEHHBIM  HayKaM,
pacuMpsiTb CBOM T03HaHUSI B COBPEMEHHbIX (DH3UUYeCKUX
MeTozax U rpubopax;

Bnagers:

- eCTeCTBeHHOHAyUYHbIMH, MaTeMaTU4eCKUMU 3HaHUSMUY,

- HaBBIKAMU KOJUIEKTUBHOM PabOTHI,

- OCHOBHBIMU 3aKOHaMU eCTeCTBeHHOHAYUHbIX [JUCLIUILINH,
OCHOBHBIMM MeTO/laMu pellleHUs (U3NYeCKUx 3ajau U3
obLMX U  CleyUanbHbIX  JUCLUIUVIMH — NPOGUIBHON
HarpaBJIeHHOCTH.




MO/JY/JIb VI. CtpoeHue aTroma

OITK-1 CriocobeH
pelllaTb  TUIIOBbIE
3a/lauun
ripo¢eccroHaNbHO
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,

- OCHOBHbIE€ 3aKOHbI €CTeCTBEHHOHAYYHbIX [JUCLIUILIVH,

OCHOBHbIe  3aKOHbl  (PM3UKW, BK/IHOYas  MeXaHUKY,
3/1eKTPO/IMHAMUKY, OINTHKY, TePMOJAWHAMUKY, aTOMHYIO M
silepHyt0 (DU3UKY;

YMetn:

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

- CaMOCTOSITEJIbHO  TIPUMEHSITb ~ OCHOBHBIE  3aKOHBI
eCTeCTBeHHOHAYUHBIX [JUCLMIUVIMH B TIPO(deCcCroHaIbHON
JleaTe/IbHOCTH, MeToAbl  (U3MKH, cofep)Kaiiydecss B
JUTepaType 10  CelbCKOXO3SIMCTBEHHBIM  HayKam,
pacIiupsATh CBOM TIO3HaHWs B COBPEMEHHBIX (DHM3MUeCKUX
MeTo/jaX U Mpubopax;

Bnagets:

- eCTeCTBeHHOHAYYHBIMH, MaTeMaTUYeCKUMH 3HaHUSIMHU,

- HaBbIKaMU KOJUUIEKTUBHOM paboTHI,

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

TectupoBanue

2.00EHOYHbIE MATEPHUAJIBI 1 CPEACTBA /I IIPOBEPKIA

TecmuposgaHue :

C®OPMUPOBAHHOCTU KOMITETEHITAM
Modyab I Mexanuka

Bbibepume o0uH eapuaHm omeema.
YkaxuTe efMHULlY U3MepeHHUs CKOPOCTH B cucreme epunul CU:
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®opmyia BToporo 3akoHa HeroroHa...
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HNmnybc Tes1a onpepensercs no opmyie...
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+p=mv

p = mvt

YkaxuTe efuHully U3MepeHus Beca B cucreme eaunul CU
KT (KWsiorpaMm)

r (rpamm)

+H (HbroTOH)

T (TOHHA)

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

+Kr (KisiorpaMm)

T (TOHHA)

(yHr
Kunernueckas sHeprus onpepjessiercsi HopmMyiou:

mv?

+E =

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

+Bt (BatT)

H (HwroTOH)

ITa (ITackanb

YkaxuTe efUHULYY H3MepeHHs PadoThl B cucreme eguHur CU
+ I (JKoyb)

Bt (BatT)

H (HbtoToH)

ITa (ITackasnp)

Bei6epute ¢opmyiy, oTpakaroyro 3-i 3akoH HeroToHa...
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ITepemelieHue P MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM /IBVDKEHHU OMpefie/isaeTcs
¢opmyioii:
S=vt
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Cua onpepesnsiercs o hopmyiie:
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 M Yachl;

CUCTeMa ypaBHeHU! MO3BOJISIOIIMX BBIUMC/IATD TlepeMellieHHe 3a JaHHbIA ITPOMeXXYTOK
BpEMeHH.

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

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

+BZI0/1b NIPSIMOM ITPU KOTOPOM 3a paBHble IPOMEeXXYTKH BpPeMeHU CKOPOCTb U3MeHsIeTCs Ha
paBHbIe 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
V3MEeHSIOTCS Ha paBHble 3HaYeHMUs;

Boi0epuTe ¢opMyI1y, OTPAKAIOIYI0 3aKOH COXPaHeHHs MMITY/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. MexaHuueckoe gBuwxeHue. Teso oTrcuera, CMCTemMa OTCYeTa.

2. IlocTynarenbHOe ABUKEHYe.

3. IlyTts, nepemenienue, cpejHMe U MTHOBEHHbIe CKOPOCTU U YCKOPEHMUS.

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.
Mmmyrnbc. 3aKOH COXpaHeHUs UMITy/ibca. PeakTUBHOe ABUKeHue.
3akoH BcemupHoro tarorenus. Cuia Tsbkecty. Bec.
Cwuna yrnipyroctu. 3akoH I'yka. Cuiia TpeHus.
. Mexanuueckas pabora. Pabora rocTosiHHOM 1 rlepeMeHHOM CHJI.

10 OHeprus. KuHetrueckas U NoTeHLMa/IbHas SHeprus. MexaHuueckas SHeprus. 3aKOH
COXpaHeHMs] MeXaHU4YeCKOU SHepruu.

©®No

Tabmura 3 — Kpurepuu orjeHKr cpOpMHUPOBAHHOCTH KOMITETEHIUIA
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Kog u KpuTepuu otieHrBaHUs CHOPMUPOBAHHOCTH KOMIIeTeHLIUN
HavMeHOBaHUe (4acTy KOMIIeTeHIUH)
WHJUKaTopa Ha 0a30BOM YpPOBHE Ha TMOBBIIIIEHHOM YPOBHE
JOCTH)KEHUS COOTBETCTBYET OIleHKe 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 Biazeet | 1o cyuiecTBy, | [I[pyHuMaer akTMBHOe
pelllaTb ~ TUIOBBIE | MaTepUajoM [0  TeMaM | OTBeyaeT Ha | yyactue B Xofe
3a/jauu MOAy/sl, 3HaeT  TOJBKO | TIOCTaB/IeHHbIE TIPOBeJieHUsT 3aHSITHH,
npodecCHOHaIbHON | OCHOBHBIE — TeopeTHYeCKUe | BOTPOCHI, TBEpP/I0 | MPAaBWJIBHO OTBeYaeT
JesiTeIbHOCTU  Ha | TI0JIOXKeHUst M3y4aeMOoro | yCBOWJI Ha MoCTaB/IeHHbIE
OCHOBe 3HaHUM | KypCa, BBITIOJIHSIET TEKYIMe | IPOrpaMMHbBIN BOTIPOCHI, YCBOUIT
OCHOBHBIX 3aKOHOB | 3a/laHUs 110 AWCLIMIUIMHE. | MaTepuasa o TeMaM | MaTepuaql 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 apryMeHTalU0 | PUBOJUT MaTepHasn npu
TeOpeTUUeCKUX TI0JI0XKeHUH | (hOpMy/IMPOBKU pelleHun
Kypca. oripe/ie/IeHU . CUTYALIMOHHBIX 3a7iau.

MOZYJIb I1. DneKmpomazHUMu3m

TecmuposaHue :

Bbibepume oduH eapuaHm omeemad.

JiBa ToueyHbIX 3apsAAa...

OTTa/IKUBAOTCS APYT OT JpYra;

TIPUTATHBAOTCA JPYT K JPYTY;

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

He B3aUMOZeUCTBYIOT MEXy COOO0M;

MarnuTHoe noJjie — 3710...

T10JIe BHYTPU MarHuTa;

+I10J1e CO3/JaHHOe ABWXYLLIUMUCS 3apsiiaMHu;

T10JIe CO3/laHHOE MOKOSLMMUCS 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 3apsAa q U 2q HAa PacCTOSTHUM I APYT OT pyra B3auMO/eiiCTBYIOT 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 YCIOBUM;

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...

CWJ/ia JBWXKYLLas 3apsiibl B TIPOBO/HYKE;

paboTa CTOPOHHUX CHJI TI0 TIePEeMEIIeHHUT0 3aps/I0B MEX/Ty TIOJTF0OCAaMUA UCTOYHUKA TOKa;

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

CHJIa BbI3bIBAOIIAst 3/IEKTPUUECKUM TOK B TIPOBO/IHUKE;
Bei0epuTe ¢opmysty, oTpaxawiyrw 3akoH OMa /s MO/THOH Ljenu

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 hopmyie...

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 MarHUTHOE 1oJie — 3TO...
T10Jie 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 cCOXpaHeHHs YTeKTPUUEeCKOro 3apsja rjacur, uTo...
B M30JIMPOBAHHOM CUCTEMe CyMMa MOJIOKUTEeJIbHBIX 3apsiZiloB PaBHSETCS 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/IEKTPOCTaTUYeCKOro I0J/I TOUeUHOro 3aps/ia onpe/e/iseTcs 1no

¢opmyne:

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

IToHwxaromuii TpaHchopmarop...

TOHV)KaeT HarpsvkKeHue, He U3MeHsIst CUJTy TOKa;

TIOHW)XaeT CUIy TOKa, He U3MeHsIs1 HalpsDKeHue;

TOHV)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/II0YeHNH BHelHel Harpy3ku 8 Om B nenu Teuet TOK cuiou 2,4 A?

8B

12B

+24 B

24B
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JiBa KoHaeHcaTopa eMKOCTbI0 C, u C, KaK/AbIi coejMHEHBI N0C/Ie0BaTe1bH0. EMKoOCTB
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 nose, usMeHsoomeecs 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

Cula TOKa, MPOTEKalIero B Karyluke, u3MeHsiercsa 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 KOTOPOIrO U3rOTOBJIEH KOHTYD

CKOPOCTU MU3MEeHEeHHsI MarHUTHOT'O TI0TOKa CKBO3b MOBEPXHOCTh, OrPAHUUEHHYIO0 KOHTYDPOM
+ ¢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 3memeHTapHOM 3apsiie. B3aumogelicTBre 3apsoB B BakyyMme. 3akoH KysoHa.
JJieKTpuueckoe roJjie. HarpsbkeHHOCTh. HampsbkeHHOCTb 1011 TOYeuyHoro 3apszga. CHiioBble
JIVHUM.

2. Pabora cun mossi Tipyu nepemelrieHn 3apsifia. [loTeHuuan. Pa3HocTb noTteHuyanoB. CBs3b
MOTEeHLMasa C Hanps’KeHHOCTHIO.

3. TIpoBogHMKMA B 3/IEKTPUUECKOM I10/e. O/eKTpoeMKOCTb. KoHgeHcaTop. OHeprus
37IeKTPUYECKOr0 TI0JI 3apsDKeHHOrO0 TMPOBOJHMKA, KOHJeHcartopa. Popmysna 3/1eKTPOeMKOCTU
IIJIOCKOT'0 KOHZIeHcaTopa.

4. IlocTosiHHBIM 37eKTpUuecKuy TOK. Cua ToKa. Y C/I0BHSI BOSHUKHOBEHHUS U CYILleCTBOBaHUS
3/71eKTPUYeCKOro TOKa.

5. 3akoH Oma Ji9 OJHOPOAHOTO YyyacTKa 3/7eKTpuyeckon nenu. 3akoH Owma B
I depenranbHol Gopme. CornpoTHB/IeHHE MPOBOJHUKOB M €r0 3aBUCHMOCTb OT TeMIlepaTyphl.
3akoH [[xoysnsa — JleHua
Ncrounuku Toka. /C. 3akoH OMa /11 3aMKHYTOM 3/1eKTPUYeCKOM LierH.

MarunutHoe nosie. HarpaBieHvie MarHUTHOTO 10/1s1. MarHuTHast MHAYKLUS. 3aKOH AmMriepa
[eiicTBe MarHUTHOTO T10JIS1 Ha ABWKyLLMecs 3apsiabl. Cuna JlopeHiia.
MaruutHOoe mojile B BeljecTBe. MarHuTHasg ~ BOCIPUMMUYMBOCTE U MarHUTHas

wooND®
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TpOHUIIaeMOCTb. Buzibl MarHeTMKOB. ®eppomMarHeTuKd. PeppoMarHUTHBIM rucrepes3vc. Touka
Kropu.

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

ABnenue caMOMHAYKUMU. IHAYKTUBHOCTb. fIB/IeHHe B3aUMHOM UHAYKLIWU.

Tabsnua 4 — Kpurepun orjeHKH c(hOpMHUPOBAHHOCTA KOMITETEHITUM

Kog n Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH
HauMeHOBaHue (4acT¥ KOMOETEeHIMN)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
AOCTHIKEHHSA COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHLIU! «YZI0BJIETBOPUTE/IBHO» OLIeHKEe «XOPOIII0» OLIeHKe «OTJIUUHO»
(yactu 50-64% oT MakCUMa/bHOIO 65-85% or 86-100% ot
KOMITeTEHLIUN) bamnna MaKCUMaabHOr 0 MaKCUMasIbHOT'O
Ganna Gana
OIIK-1 Crocoben | He coBcem TBepao Bnageet | [1o cyuiecTBy, | [IpyHuMaer akTyMBHOe
peliaTb  TUIIOBBIE | MaTepUajoM II0  TeMaM | OTBeuaeT Ha | yyacTue B Xofe
3a/1auu MOAY/sl, 3HaeT  TOJIBKO | [IOCTaBJ/IeHHbIE TIPOBeJIeHUsT 3aHSITHH,
rpo¢ecCOHaNBLHO | OCHOBHBIE — TeOpeTHuUecKHe | BOTPOChl, TBepJoO | MPaBWJILHO OTBeYaeT
1 1esiTeIbHOCTU Ha | TI0JI0’KeHUsI M3y4yaeMoro | yCBOW/I Ha MOCTaB/IeHHbIE
OCHOBe 3HaHWM | KypCa, BBIMIOJIHSIET TeKyllye | IPOrpaMMHBIN BOMPOCHI, yCBOWJ
OCHOBHBIX 3aKOHOB | 3a[jaHusl [0 [JUCLUILUIMHE. | MaTepual 10 | MaTepuas B IIOJTHOM
MaTemathueckux W | Ilpy oTBeTtax JomyckaeT | TeMam Mozysns, | oObeMe W CBOOOAHO
eCTeCTBEHHbIX MaJjIoCyL|eCTBEHHbIe rPaMOTHO W371araeT | OpUeHTUPYeTCs 1o
HayK C | TIOTPeLLHOCTH, HWCKaXeHUs | ero 0e3 | TeMamMm MOZy/IsI, YyMeeT
MpUMeHeHHeM JIOTUYeCKOH CyLL[eCTBeHHbIX BEpHO,
VH(OPMaLMOHHO- | TIOC/Ie0BaTeIbHOCTH OIIMOOK, C | QpryMeHTHMPOBaHO U
KOMMYHUKAI[MOHH | M3/laraéMoro  MaTepuasa, | HeOOobIIUMU SICHO v3J1araTh
BIX TEXHOJIOTUH HETOYHYIO apryMeHTalMi0 | IOrPeLIHOCTSMU, MaTepuasn rnpu
TeOpPeTUYeCKUX TOJI0KeHUW | MPUBOJUT pelleHnn
Kypca. (hopMyIMpPOBKM CUTYaLMOHHBIX 3a/lay.
onpejeneHui.

MO/JYJIb III Konebanus u 80aHbl. Onmuka

TecmuposaHue:

Bbibepume o0uH eapuaHm omeema.

NuTepdepenijus cBera 3T0:

siBJieHre orubaHusi BOJTHOM TPersiTCTBYS;

sIBJIEHUE Pa3JI0’KeHHUs CBeTa B CIIEeKTp;

+siBJIeHHe yCUieHus U oc/iab/ieHust CBeTa B pe3y/bTaTe HalloXKeHHsl KOTepeHTHBIX BOJIH;

sIBJIeHUe BbIJIeJIeHs] TOJIbKO O/IHOM TIJIOCKOCTH KosiebaHMid BeKTOpa HarpshKeHHOCTH
371eKTPUYeCKOr0 110J1s1 U3 BCeBO3MOKHBIX

Judpakuus ceera 3To0:

+siB/leHre orubaHus BOJIHOM TIPETSITCTBUS;

sIBJIEHUE Pa3J/I0’KeHHUsI CBeTa B CIIeKTD;

sIBJIeHe yCU/IeHus1 U ocsiabieHust CBeTa B pe3y/bTaTe HalloXKeHHsl KOrePeHTHBIX BOJIH;

sIBJIeHUe BbIJIeJIeHNs] TOJIbKO O/IHOM TIJIOCKOCTH KosieOaHMid BeKTOpa HalpshKeHHOCTH
3JIEKTPUYECKOr0 I10JIs1 U3 BCeBO3MOXKHbBIX

Jucnepcus cBera 3T0:

siB/leHue orubaHust BOJTHOM MPensITCTBUS;

+siB/IeHHe pa3/I0’KeHMsI CBeTa B CIIEKTD;

sIB/IeHUe yCUIeHUs U ocsiabieHust CBeTa B pe3y/ibTaTe Ha/lo)KeHHsl KOTepeHTHbBIX BOJIH;
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sIBJIeHUe BbIJjeJIeHUs TOJIbKO OZIHOM MJIOCKOCTU KoJsiebaHui BeKTOpa HarpsDKeHHOCTH
3/IEKTPUYECKOT0 T0JIsI U3 BCEBO3MOXKHBIX

ITonsipusanus cBera 3T0:

sIBJIeHre OruOaHuUs BOJTHOM TPEsITCTBUS;

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

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

+sIB/IeHre BbiZIeJIeHUsI TOJIbKO O/IHOM TIJIOCKOCTH KoJiebaHui BeKTOpa HarpsbKeHHOCTH
3/IEKTPUYECKOT0 T0JIsI U3 BCEBO3MOXKHbBIX

YcnoBue uHTEep(epeHIHOHHOr0 MaKCMMYyMa onpejesisieTcs popmyiou:

+A =2k &
2

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

YcnoBue uTep¢epeHIHOHHOT0 MUHUMYMa onpe/esisiercs ¢opmyioii:
A =2k g

2

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

AO0CO/IIOTHBIN MOKAa3aTeab MpeJIOMJ/IEHUA BeleCTBd 3TO:

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

Be€/IMYMHA pdBHasd OTHOLIEHUWIO yTIJid IIPpe/IOMJIEHHA CBETA B BAKYyMe K YyIJIYy ITPEJIOMJ/IEHUA CBETa
B OTOM BeIleCTBE;

+Be/JIMUMHA pdBHasi OTHOILIEHHUIO CKOPOCTH CBETA B BAKYyMe K CKOPOCTH CBE€Ta B 3TOM BEILIECTBE;

B€/IMUYMHA paBHasl OTHOIIEHWIO CKOPOCTHU CBETA B 3TOM BEIIECTBE K CKOPDOCTHU CBETA B BAKYYME;

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 NIEPUO/| KO/Ie0aHMII MaTeMaTHYeCKOro MagsTHUKA B iBa pa3a Ha/o. ..
YBeJIMYUTH ero JJIUHY B Ba pa3a;
+yBeJIMUNTH ero JJIMHY B YeTbIpe pas3a;
YMEHBILUTE ero J/MHY B [IBa pasa;
YMEHBIILUTE €ro J/IMHY B UeThIpe pasa;
EMKocTHOe cOnpoTHB/IeHHE KOH/IeHCAaTopa C yBeJIMYeHHeM 4acTOThI epeMeHHOro ToKa...
YBEJ/IMUMBAETCA,
+yMeHbLLIaETCH;
He M3MeHAeTCsd;
K0J1e0/1eTCsl € UaCTOTOM IepeMeHHOI'0 TOKa;
dopmy’ia nepuo/a KoiedaHUH MaTeMaTHYeCKOro MasiTHUKA. ..

+T =2n !

g
T=2nvLC
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T= ZRJE
k
T =2x,/mgl

Kak u3MeHUTCA nepuoj NpPY)KUHHOr0 MasiTHUKA, eC/IM YBeJIMYUTHh Maccy rpys3a B 4
pasa?
YBeIMUUTCA B 4 pasa
+yBe/IMUUTCS B 2 pas3a
YMEHBIIUTCA B 4 pa3a
YMEHBIIUTCS B 2 pa3a
dopmy’ia nepuo/ja Koie0aHui Npy>KHHHOT0 MasiTHUKA. ..

T=2n !

g
T =2nJLC

+T :275\/E
k

T = 2%, /mgl

dopmysia nepuoja KosiedaHHuil 3JIeEKTPOMarHUTHOT0 KOHTYpa...

T=2n I—

g
+T =2nvLC

T :275\/E
k
T =2n/mgl

Kak u3sMeHHUTCA nepuoj NPY’KMHHOI0 MasATHHUKA, eC/IM YMeHbIINTh MaccCy rpysa B 4 pasa?
YBeIMUUTCA B 4 pasa

YBeJIMUMTCS B 2 pasa

YMEHBIIUTCA B 4 pasa

+yYMeHBIIUTCS B 2 pa3a

Ilpu uHTep(epeHH KOrepeHTHBIX JiydyeHd C JJIMHOM Bo/IHbI 500 HM MakCMMyM NepBOro
NMopsiiKa BO3HUKAaeT NPHU Pa3HOCTH X0Aa ...
250 Hm
1000 um
1200 um
+ 500 ™M
ITosiBNeHHe I|BeTHBIX PajYy)XHBIX NATEH HAa MNOBEPXHOCTH BOABI, MOKPBHITOM TOHKOH
0eH3MHOBOW W/IM MAC/ISIHOW MVICHKOU SIBJISIETCS CJIe/[CTBHEM SIBJICHHS. ..
Tudpakiuu cBeta
JIMCTIepCHY CBeTa
T0JIsIpY3aL{iu CBeTa
+ uHTep(depeHLIUN CBeTa
Ilpy mnajeHHMH cBeTa M3 BO3/yXa Ha [AMYIEKTPUK OTPaKeHHBIM JIyd TIO/HOCTHIO
NO/IAPU30BaH NpH yrJjie najenus 60°. IIpu 3ToM yros1 npejioMm/ieHHs paBeH...
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90°

+30°

60°

45°

Ha pusnexkTpuuyeckoe 3epkaso moj yrjioM bprocrepa majaer jiyd eCcTeCTBEHHOro CBeTa.
JI/Is1 0OTPa)keHHOr'0 Y NMPe/JIOM/ICHHOI0 Jiyya CIIpaBeJ/IMBb]l YTBEPK/eHHS ...

OTpa’KeHHbI JIyu MOJISIPU30BaH YaCTUUHO

+ OTpa’KeHHBIU JIyU MOJTHOCTBIO MO/ISIPYU30BaH

TIpe/IOMJIEHHBIN JTy4 MOTHOCTBIO MOJISIPU30BaH

o0a yua He TIOIIPU30BaHbI

Ha pucyHKe noka3aHa KpuBas 3aBUCHMOCTH CNeKTPa/IbHOM IJIOTHOCTU HepreTHyecKon
CBETHMOCTH a0CO/TIOTHO YEepPHOro Tesa OT AauHbI BosiHbl mpu T=6000K. Ectu Temmneparypy
Te/la YMeHbUIUTh B 4 pa3a, TO [/IMHA BOJIHBI, COOTBeTCTBYHWILAA MAaKCHMYyMy H3/y4YeHUS
a0CO/TIOTHO YEepPHOTO0 TeIa, ...

r,4 6000 K

-
>

500 A, HM

YMEHBIIUTCA B 2 pasa
YBeJIMUUTCA B 2 pasa

+ yBesinuuTcs B 4 pasa
YMEHBLIUTCS B 4 pa3a

Kosnnokeuym no mooymo Il «KonebaHus u 8onHbl. Onmuka»
Bonpocbl 015 Konnokeuyma:
1. KonebatenbHoe ABMKEHHE.
2. T'apmonHnueckve KosiebaHMSI M WX XapaKTePUCTHKH: TIEPUOJ, aMIUIUTY/a, LMKIHUecKas
yacToTa, (a3za.
3. CwMelieHue, CKOpPOCTb M YCKODeHHe TpYM rapMOHHMUECKUX KoyiebaHWsx, uX rpapuueckoe
Tripe/iCTaBIeHHe.
4. JIuHamMHWKa rapMOHUYeCKHUX KoJieOaHui.
Ksasuynpyras cuna.
OHeprust KoneOaHuUA.
CBo0Oo/iHBIE KOJIe0aHMS.
[Tpy>KMHHBIN, MaTeMaTHYeCKUN U PU3NUeCKUI MasTHUKU.
. 3aryxarollye 1 BbIHY)X/|eHHbIe Kojie0aHUs.
10. Pe3onaHc.

© 0N

Tabsnuia 5 — Kpurepuu orjeHKH ¢(hOpMHUPOBAHHOCTH KOMITETEHI[HIH

Kop n KpuTepuu olieHrBaHus COOPMUPOBAHHOCTH KOMIIeTeHL[UN
HauMeHOBaHUe YaCTU KOMIIeTeHI[UN)
WH/JMKaTopa Ha 0a30BOM ypOBHe Ha TOBBILLIEHHOM YPOBHE
JIOCTH)KEHUST COOTBeTCTBYeT OL|eHKe COOTBeTCTBYeT COOTBeTCTBYeT
KOMITeTeHLIUU «YZ,0BJIETBOPUTEJILHO» OLIeHKEe «XOPOLIO0» OLIeHKe «OTJIMYHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETeHL[H) MaKCHUMaJTbHOTO Oasia MaKCHMaJlbHOT O MaKCHUMaJIbHOT' O
bana Ganna
OIIK-1 Cnocoben | He coBcem TBepzio Bnajeet | I[To cyuiectBy, | [IpyHuMaeT akTuUBHOe
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pelllaTh ~ TUIIOBbIE
3a/jauu
rpodeccroHaIbHOM
JesiITeIbHOCTU ~ Ha
OCHOBe 3HAHUM
OCHOBHBIX 3aKOHOB
MaTeMaTUueCKux U
€CTeCTBEHHBbIX HaykK
C TIpUMeHeHHeM
VH(OpPMaLMOHHO-
KOMMYHUKAI[MOHHBI
X TE€XHOJIOTUH

MarepyajoM II0  TeMam
MOAYJ/Sl,  3HaeT  TOJIBKO
OCHOBHbIe  TeOopeTUYyecKue
T10JI0KeHUsI 13y4yaemMoro
KypCa, BBINOJIHSIET TeKyllre
3a/laHisg 10 JUCLIUIUIMHE.
IIppu orTBerax [omyckaer
MaroCyleCTBeHHbIe
TOTPeLIHOCTH, UCKaKeHHUs
JIOTUYEeCKOU
T10C/1e/10BaTe/IbHOCTH
V3/laraeMoro  Marepuara,
HETOYHYI0  apryMeHTaL1io
TeOpeTUUeCKUX T0JI0’KeHUN

Kypca.

OTBeYaeT
MOCTaB/IeHHbIE
BOTIPOCHI, TBEP/IO
YCBOMJI
NpOrpaMMHBIN
MaTepuasa o TemMaM
MOJy/iIs, TPaMOTHO
u3naraet ero 0Oe3
CyIIleCTBEeHHBIX
OLIUOOK, o
HeOOJBIITMMHU
MOTPEITHOCTSIMH,
TIPUBOJUT
(hopMyMpOBKU
omnpejieIeHUH.

Ha

ydyactTie B Xofe
TIPOBe/IeHUsT 3aHSITUM,
NIPaBU/IBHO OTBEYaeT
Ha TOCTaB/IeHHbIE
BOTIPOCHI, YCBOWJT
MaTepuaJ B TIOJTHOM
o0bemMe W CBOOOAHO

OpUEeHTUPYeTCs o
TeMaM MOJYJisl, yMeeT
BEPHO,
apryMeHTHDOBAaHO U
SICHO y3jaratb
MaTepuasn rnpu
pelleHun

CUTYal[MOHHBIX 3a/1ay.

TecmuposaHue:

MOAYJIb III «TepmoduHamuka»

Bbibepume o0uH eapuaHm omeema.

JlaBjieHue 3T10:

Cuia, NelCTBYIOIIAsi Ha TOBEPXHOCTb;
+Cuna, IeMCTBYIOLLAs Ha eJUHULTY TIJIOLaZi TOBEPXHOCTH;
Be/IMUMHA PaBHasi MPOU3BeEHUI0 1eHCTBYIOILe CUJIbI Ha T/1011a/ib TTIOBEPXHOCTH;
Be/IMUMHA PaBHasi MPOU3BeEHUI0 1eHCTBYIOLLeN CUIbl Ha eUHULY TUIOIIa/[h TTIOBEPXHOCTH;
YpaBHeHue cocTosiHNSA UjeaabHOro ra’a MeHjenneeBa - Kianeiipona nmeer BHA:

+pv ="RT
u
ﬂ:COHSt
=
p =nkT

2
p :§n<EkO>

KosmmuecTBo BelecTBa — 3T0...

Macca 3TOTr0 BelleCTBa;

KOJIMUeCTBO MOJIEKY/ B 3TOM BellleCTBE;
+Be/IMUrHa MPOMOPLMOHAIbHAs UUCTY MOJIEKYJT 3TOTO Bell|eCTBa;
Macca BellleCTBa, OTHeCeHHasi K ero 00bemy;
Y ae/bHasA TEN/I0eMKOCTh BelecTBa — 3T0...
KOJIMUEeCTBO TeIJIOThbl, KOTOPOe MOXXET IOIJIOTUTh 3TO BellleCTBO;
KOJIMUeCTBO TeI/IOThI, KOTOPOe MOXKeT MOTJIOTUTh eIMHMLIA MacChl 3TOTO BelleCTBa;
KOJTMUeCTBO TeI/IOThI Heob6X0AuMOe [I7Isi U3MeHeHUsI TeMITepaTyphl BelllecTBa Ha OJIWH TPafyc;
+KOJINYECTBO TETIOTHI HEOOXOAUMOe /711 U3MEeHeHHUsI TeMITePATYPhl eZIMHULIBI MacChl BelljeCTBa

M3oTepMuyecKkHii NpoIecc HAea ILHOr0 ra3a ONMCbIBAaeTCs YPaBHEHHUEM:

Ha O/IVH TPafiyc;
E = const
T
Vv
— =const
T

pV" = const




18

+ pV =const
Tens0eMKoOCTb Te/1a — 3TO0...
KOJIMYECTBO TeIJIOThbl, KOTOPOe MOXKeT ITOIJIOTUTh 3TO TeJIo;
KOJINUeCTBO TeIJI0Thbl, KOTOPOEe MOXKET MOIJIOTUTh eJUHKUL[a MaCcChl 3TOTO TeJla;
+KOJINYeCTBO TETIOThI He0OXOAUMOe /i U3MeHeHUsl TeMITepaTyphl Tejla Ha OZIWH TPaflyc;
KOJIMYECTBO TETUIOThI HeOOXO0MMOe [I/ist U3MEHEeHUsI TeMITepaTyphl eZIMHUIA MACChI TeJla Ha
O/IVH I'Pajyc;
BHyTpeHHsIs JHeprus UaeajabHOro0 ra3a 3aBUCHUT OT
+TemriepaTypsl
[HaBnenus
Ob6beMa
3akoH ApxuMepja I/IaCUT:
Tesa, MOrpy>kKeHHbIE B )KUJKOCTb WU Ta3, BEITECHSIIOT 00beM >KUAKOCTH UM ra3a
paBHBIN 00BEMY Tesa;
Tena, morpy>keHHsble B )KUJKOCTb UM I'a3, BBITECHSAIOT MacCy XKUAKOCTH WM ra3a pPaBHYHO
Macce Tesa;
+Ha Teso, morpy>keHHOe B )KM/IKOCTb WU Ia3, 1eliCTByeT BbITAJIKUBAIOIasi CK/ia paBHasi BeCy
BbITeCHEHHOM YKUJKOCTH WIU ra3a;
Ha Teno, norpy>keHHOe B )KUAKOCTb WU ra3, AelCTBYeT BbITaJKMBAOL[asi CU/la paBHasi Macce
BbIT@CHEHHOM >KUAKOCTU WU ra3a
M306apHbIii nponecc HAeaTbHOr0 ra3a ONnuChbIBaeTCsl ypaBHeHUEM:

E = const
T

\
+— =const
T

pV" = const
pV = const
I/I30X0prlﬁ nponecc Haed/IbHOI0 ra3a OnMMCbiIBA€TCA YPABHEHHUEM

+ P = const
T

\
— =const
T

pV’ = const
pV = const

PafoTa B TepMoanHaMuKe onpejensaTca opmysioi...
A=FScosa

+ A= paV
A= paT

A= R
M

B xoje u3oTepMHrueckoro npouecca jasjaeHue ra3a u3smeHu10ch ot 40 kIla go 20 kIla. Ilpu
3TOM 00'HeM rasa:

yMeHnbImsics B 0,5 pasa

MEeHBIIU/ICS B 2 pa3a

+yBeIMuniICA B 2 pasa

He U3MeHU/ICS
ApauabaTHBIN MpoLecc WAeaTbHOr0 ra3a onuCcbIBaeTCsl ypaBHEHHEM:
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= const

= const

+ pV' = const
pV = const
B xo/e n30x0pHOro npouecca AaBjieHue raza usMmeHun10chb ot 40 klla go 20 kIla. ITpu 3Tom
TeMIeparypa rasa:
yMeHbIIMaach B 0,5 pasza
+yMeHblIUIach B 2 pasa
yBeJIMUW/Iach B 2 pasza
He U3MeHU/ach
YkaxuTe efMHUIlY U3MepeHHs AaB/ieHUus B cucreme equaul CU
T (IpKoyb)
Bt (Batt)
H (HstoToH)
+ITa (ITackanb
Ha pucyske nipegcraB/ieH rpadpuk ¢GyHKIHH pacnpe/ie/ieHIsl MOJIEKYJ/I H/jeaTbHOT0 ra3a mno

f(v) =
ckopocTsaM (pacnpejeneHue MakcBesia), rje Ndv _ nons MOJIEKYJI, CKOPOCTH
KOTOPbIX 3aK/II0UeHb]l B HHTepBaJ/ie CKOPOCTel 0T Vv 0 v+dv B pacuere Ha eAHHUI]Y 3TOr0
UHTepBasa
f(v) 4

!

|

I

I

|

!

!

!

1
v

BEF v
dv‘
—|

Jns 3 To¥ (PyHKLIMY BepPHBIM YTBep)KAeHHeM ABJ/IAeTCH. ..

+ MpU U3MEeHeHUU TeMIlepaTyphbl I/I0LIa/lb M0, KPUBOU He U3MeHsSeTCsl
TIpYU M3MeHeHWH TeMIlepaTyphbl M10/10)KeHe MaKCUMyMa He U3MeHs1eTCsl
C yMeHbllIeHHeM TeMIlepaTyphl BeJIMYMHa MaKCUMyMa YMeHbIIIaeTCcst
Ilpu aguabaTnyecKoM paciIMpeHNH WAeaILHOrOo rasa ...
TemriepaTypa U SHTPOMUsI He U3MeHSIIOTCS

TemriepaTypa 1 3HTPOMMs BO3paCTat0T

+TeMriepaTypa MOHWKaeTCsl, SHTPOITUs He U3MeHsIeTCsl

TemriepaTypa MOHW)KaeTCsl, SHTPOIUS BO3pacTaeT

Konnokguym no modymo III «TepmoouHamuka»
Bonpocbl 015 Konnokeuyma:
W peanbHbli ras.
OKcrieprMeHTa/IbHbIe ra30Bbie 3aKOHBI.
YpaBHeHue coCcTosIHUSA UAeanbHOro rasa Kinaneiipona — Mengeneesa.
OCHOBHBI€ M0/I0’KeHUS1 MOJIEKY/ISIPHO-KWUHeTUUeCKOW TeOPUX CTPOEHUS BelljeCTBa.
5. OcHOBHOe ypaBHeHHe MOJIeKY/ISIPHO — KWHeTUUeCKOM Teopyu ra3oB (ypaBHeHHe Knaysuyca,
BBIBOJ).
6. CB#3b cpeJjHell KNHeTUUeCKOW SHepruy XaoTUYeCKOro IBWKEHUS MOJIEKYJT C
TeMIlepaTypoH.
7. Ywucno creneHeii cBOOOIbI.

P
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8. 1-bIii 3aKOH TepMoAWHAMUKU. [IpuMeHeHHe 1-0ro 3aKOHa TePMOJAWMHAMMKHN K M30MpOoLjeccaM.
9. ApnuabatHbIii Tiporiecc. YpaBHeHue [TyaccoHa.
10. Kpyrogssie npoueccol. uka KapHo.

Tabmwmiia 6 — Kputepuu orjeHKH chOpMHUPOBAHHOCTA KOMIIETEHI[UH

Kop u Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH
HauMeHOBaHue (4acTv KOMOETEeHIMN)
VHJMKaTopa Ha 6a30BOM YpOBHe Ha IOBBIIIIEHHOM YPOBHE
AOCTHIKEHHSA COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHLIUU «Y[,0BJIETBOPUTEJ/ILHO» OLIeHKe «XOpOIII0» OLIeHKe «OTJIMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHLIUH) MaKCHUMasbHOTo 6asia MaKCHUMasbHOro Oasia MakKCHUMaJ/IbHOr' O
basia
OIIK-1 He coscem TBepzo 1o cymiecTBy, [IprHUMaeT
CriocobeH peliath | BajeeT MaTepraioM I0 oTBeyYaeT Ha aKTUBHOe yJacTHe B
TUIIOBBIE 3a/jauu TemMaM MOZYJIsl, 3HaeT [10CTaB/IeHHbIe X0Je TIpoBejeHUst

rpoeccroHabLHO
11 JeAaTe/lbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKUX U
eCTeCTBEeHHBIX
HayK C
TpYMeHeH’eM
VH(OpMaLMOHHO-
KOMMYHUKaL[MOHH
bIX TEXHOJIOTHi

TOJIbKO OCHOBHBIE
TeopeTuyecKue
TI0JI0>KEeHHsI U3y4aeMOTro
KypCa, BBIIOHSET
TeKyIIUe 3a/laHus TI0
pucauruivHe. [Ipy oTBeTax
JOTTyCKaeT
MasioCyleCTBeHHbIe
TIOTPEIIHOCTU, UCKAXKeHUSI
JIOTUYeCKOH

T1oC/ieloBaTe TbHOCTH
M3/1laraeMoro matepuarnia,
HETOUHYIO apTr'yMeHTaI[|i0
TeopeTu4YeCcKUx
TI0JI0)KeHUH Kypca.

BOTIPOCHI, TBEP/IO
YCBOWJI IPOTPaMMHBbIN
MaTepua’s o TeMmam
MO/TyJIs, [PAMOTHO
u3faraet ero 6e3
CyIIeCTBEHHBIX
OLINOOK, C
HeOOJTBIITMMH
TOTPEIIHOCTIMH,
TTPUBOJUT
(hbopMyIMpOBKU
onpejie/IeHU .

3aHSATHH, TTPaBUIBHO
OTBeYaeT Ha
IIOCTaB/IeHHbIE
BOIPOCHI, YCBOMJT
MaTepHaJl B [IOJITHOM
obbemMe 1 CBOOOIHO
OPHEHTHUPYEeTCS TI0
TeMaM MOJY/Isl, yMeeT
BEPHO,
apryMeHTHPOBAHO U
SICHO W3/1araTh
MaTepuaJ rpu
peleHur
CUTYalIMOHHBIX 3a7iau.

TecmuposaHue

MOAYJb VI. CmpoeHue amoma

Bbibepume o0uH eapuaHm omeemad.

B pe3y/ibTare ByX O -pacnajoB siipa aromMa:

+Macca fijpa yMeHbLIWIach B 2 pasa, 3aps/, YMeHbLIW/ICA 2 pasa;
Macca s/ipa yMeHbIIWIachk B 4 pasa, 3aps/, yMeHbLIU/ICS 4 pasa;
Macca sjpa yMeHbIIW/Iach B 8 pa3, 3aps/ ymeHbLIWICA 4 pasa;
Macca s/ipa yMeHbIIWIachk B 8 pa3, 3apsij, yMeHbIIW/ICS 8 pas;

fIxpo aToma yriepoja (1620) COCTOMT M3 ...

12 571eKTpOHOB, 6 TPOTOHOB, 6 HEUTPOHOB;
6 MPOTOHOB 1 6 HEHTPOHOB;

6 3/1eKTPOHOB, 3 IPOTOHOB, 3 HEUTPOHOB;
3 MPOTOHOB U 3 HEMTPOHOB,

JedeKT macchl — 3T0...

OTJIMUMe Macc siZiep aTOMOB UMEIOLLMX OIMHAKOBOe 3apsil0BOe UUCIIO;
pasHULia MeXXy MaccaMH sifiep aTOMOB UMERIINX OJUHAKOBOe 3apsi[j0BOe YHCJIO;
+pasHuLia MeXXJy CyMMapHOW MacCol HYK/IOHOB $i/jpa ¥ ero Maccou;
OTHOLLIEHHEe CyMMapHOW MacCOM HYK/IOHOB si/ipa K Macce sizipa
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AGCO/TIOTHO UEpPHOe TeJI0 U Cepoe TeI0 UMEeIOT 0JHHAKOBYI0 Temmeparypy. [Ipu stom
WHTEHCHBHOCTD WU3/TyUeHUsl

oripe/iesisieTCst TUIOLIA/IbI0 TIOBEePXHOCTH Tesla

+ OoJsibIlle y ceporo Tesia

OJIMHAKOBasi y 000MX Tes

Oosibliie y abCOMIOTHO UEPHOTO TeJia

BenuuuHa (oTOTOKA HaCkIIeHNs PU BHelIHeM (hoTo3¢dekTe 3aBUCHT...

OT BeJIMYMHBI 33/lepPKUBAIOILero MoTeHLMana

oT paboThl BbIXO/a 06/TydyaeMoro MaTepuasia

+ OT UHT@HCUBHOCTY Ta/latollero cBeTa

OT YaCTOThI TIa/IAl0IIero CBeTa

O/NIeKTPOH B aToOMe BOJIOPO/a Mepeliesl W3 OCHOBHOTO COCTOSIHMSI B BO30Yy)KJAeHHoe ¢ n=3.
Paauyc ero 60poBCKoOii OpOUTHI ...

1. yBesnuuiics B 2 pasa

+2. yBenmuuica B 9 pas

3. yMeHbIIUIICA B 3 pas

4. yBenmuuics B 3 pasa

5. He U3MeHU/ICA

Ha pucyHke npejcTaB/ieHa uarpaMma HepreTuuecKux ypoBHeil aToMa BOAOpoOAa.
A
W.aB

0
-0,85
-1.5
34

o [

2 8 o=9
I
oW a8

36| y vy ¥ n=1
12 3 4

ITor/1omenue poToHa ¢ HAM0O0,/IbIIEH JI/IMHON BO/THBI ITPOUCXOUT MPH Nepexoje,
0003HaAYeHHOM CTPEJ/IKOi MO0ji HOMEpOM...
+5

_= N WS
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~ 241
CKo/1bK0 a — 1 b — pacnagoB f0/DKHO MPOU30MTH, YTO0BI aMepULIMA ;A MpeBpaTU/ICA B

< 209yt
CTa0WIBHBINA U30TON BUCMYyTaA .. B1.

6 a — pacrazioB 1 5 b~ — pacrnazioB

9 a — pacriazioB u 3 b~ — pacmazjoB

+ 8 a— pacnazioB u 4 b~ — pacrnazioB

7 a — pacrajoB u 3 b~ — pacrajoB

ITepuogom mostypacnajia Ha3bIBaeTcs ...

+ Bpemsi, B TeueHMe KOTOpPOTO pacraZiaeTcs TOJOBUHA HA/JWYHOTO KOJMYeCTBa aTOMOB
Pa/IM0AaKTHBHOTO 37IeMeHTa

BpeMsi, B TeUeHHe KOTOPOTO KOHI[eHTPAIHsI PACIIaBIIUXCS s/Iep YBe/TMUMUBAETCSA B € pa3

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

BpeMsi MeXK/[y MOMeHTaMH pacriaZia BYX sifiep aTOMOB Pa/[MOAaKTUBHOTO 3/ieMeHTa

BHyTpH aToMHOro s pa NpPOM30LUIO0 CaMONPOHM3BOJ/IbHOE TMpeBpalleHHe HeNTPOHA B

npoToH: #i— p +e +¥ ., C aapoM B pe3y/bTaTe TAKOr0 NPEBPAIeHHs POU30IIIE ...

siZiepHasi peakLys JeeHust

& -pacraf,

silepHasi peakLys CUHTe3a

8" -pacmiag
+ £ -pacrag

4 <
JiBa sigpa resus , fi¢ C/IMIACH B OAHO, TIPH 3TOM ObL/I H3/Ty4YeH NPOTOH. B pe3ynbTare 3ToM

peaknuu 00pa3oBaioch AApPO...

[

. be
g+
;L1
6 - -
5 L1

T .
+ ;L1

Tabnua 7 — Kpurepun orjeHKH c(hOpMHUPOBAHHOCTH KOMITETEHIHI

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 TBepgo Bnageet | [1o cyuiecTBy, | [IpyuHuMaer  akTHMBHOe
peliatb THUIIOBbIE | MaTepUaJioM 10  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 [leATe/IbHOCTHU Ha | MOJIOKEeHUs Y3y4aeMoro | yCBOWJI NIOCTAaBJ/IeHHbIE
OCHOBe 3HaHWM | KypCa, BBITIOJIHSIET TeKyllre | IPOrpaMMHBIN BOIIPOCHI, YCBOWJI
OCHOBHBIX 3aKOHOB | 38[jlaHMsl 10 [JUCLMIUVIMHE. | MaTepyal M0 TeMaM | MaTepyuaJl B IIOJIHOM
Marematuueckux u | [Ipy  oTBeTax [OMyCKaeT | MOAy/sl, TpaMOTHO | obbeMe U  cBOOOJHO
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/iesieHUi. CUTYal[MOHHBIX 3a/iau.

3 OIIPEJE/IEHUE PE3YJ/IbTATA
TITPOMEXYTOUYHOM ATTECTAIIUU

dopma MpoMeKyTOYHOM aTTecTalyy M0 AUCLIUIIMHE 3auem.

OIEHOYHBIE MATEPUAJIBI 1 CPEJCTBA /11 IIPOBEPKH
C®OPMUPOBAHHOCTUH KOMITETEHIIUM

OTIIK-1 Crioco6eH peliaTh THUIIOBBIE 3a/jauu MPOGeCCHOHATBHOM [1esITeTbHOCTH Ha OCHOBe
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTU4eCKHUX U eCTeCTBEeHHbIX HayK C IPUMeHeHHeM
HH($OpMaLMOHHO-KOMMYHUKALIMOHHBIX TeXHOI0T U

ITpumepsI 3aiaHuM
3a0aHus 3aKpblmo20 munda
Bbibepume 00uH npasu/bHbIill 6apuaHm omeema:
1. mnynbc Tena onpefensieTcs 1o gopmyie. ..
m

A) v

B)P= mv?

B)yp=mv

I p = mvt

Omeem: B

2. YKakuTe eJMHULLY U3MepeHusi paboThl B cucteMe equani; CU

A) I (Ixoys)

b) Bt (Barr)

B) H (HbtoToH)

I') IMa (ITackanb)

Omeem: A

3. [IBa TOueuHbIX 3apsja...

A) oTTankuBaroTCs ApyT OT ApYyTa;

bB) nputsiruBaroTCs Apyr K ApYry;

B) B 3aBUCHMMOCTH OT UX 3HAKOB MPUTATHMBAIOTCS WM OTTa/JIKUBAOTCS;

He B3aUMOZIEUCTBYIOT MEXYy CO00M

Omeem: B

3adaHusi OmKpblmo20 muna

IIpodonxcume ppa3zy

1. PaboTa CTOPOHHHX CHJ TI0 TIEpEMEIeHUI0 eJUHUUHOTO T0JIOKUTE/LHOTO 3apsiia MeXIy
TI0JIFOCaMU MUCTOYHMKA TOKA, 3TO

Omeem: Dnekmpoosudicywas cuia

2. Bponb mpsiMol mpy KOTOPOM 3a paBHble NIPOMEXYTKA BPEMEHU CKOPOCTb U3MEHSIeTCsl Ha
paBHbIe 3HAUeHUs1 [BKEHEe MOXKHO Ha3BaTh

Omeem: IIpsmonuHeliHbIM pa8HOYCKOPEHHbIM

3. Urobbl yBemuuuTh TMEpUOJ KoyiebaHWM MaTeMaTHMuecKOro MasTHMKa B /iBa pasa
HaJ0

Omeem: yBeIMUUTH €ro0 JJIMHY B YeTbIpe pasa;

LonoaHume:
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4. Tlonmspusanys cBeTa 3TO:

Omeem: siB/IeHKe BbIZie/IeHHUA TOJ/IBKO O,Z[HOf/i MIJIOCKOCTH KOJie0aHuii BEKTOPA HAIIPSXKEHHOCTH

3/IEKTPUYECKOTO TOJIsI U3 BCEBO3MOYKHBIX
5. UutepdepeHius cBeta 3T0:
sIBJIeHYe YCUJIeHUsI ¥ 0C/1ab/ieHust CBeTa B pe3yJibTaTe Ha/loXKeHHsI KOTePeHTHBIX BOJIH;

Omeem:

Jatime pa3zeepHymblli omgem Ha 80npoc:

6. Urto xapakTepusyeT Be/IMUKMHA SHTPOINUU

Omeem: BeIMUMHA SHTPOINUY XapaKTepU3yeT TeIJIOBOe COCTOSIHWE CUCTeMbI U OmpeJiesisieT
BePOSITHOCTh OCYILIeCTB/IEHHSI IAHHOT'O COCTOSIHUS Tesia. YeM Bosiee BepOSTHO JJaHHOE COCTOSTHMS,
TeM OOJIbIIIe SHTPOMHSI.

7. UTo Ha3bIBaeTCs Cpe/iHer CKOPOCThIO?

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

I—; _ﬂ?
P AL

OkoHuaTesIbHbIe Pe3y/IbTaThl 00ydyeHus: ((OPMHUPOBaHMS KOMITETEHIIUI) OTIpeessiFoTCS
TI0CpeICTBOM TiepeBo/ja 6aioB, HabpaHHBIX CTYAEHTOM B TIPOLIECCe OCBOEHUS AUCLUTINHBI, B
OLIeHKM:

— 6a30BbIi ypoBeHb CHOPMHUPOBAHHOCTH KOMITETEHLIUU CUMTAETCS JOCTUTHYTHIM eC/v
pe3y/bTaT 00yueHUsI COOTBETCTBYET OL[eHKe «yJOB/IeTBOPUTENbHO» (50 10 64 peHTHHIOBBIX
OasoB);

— TIOBBILLIEHHbI YPOBEeHb CPOPMHUPOBAHHOCTU KOMITETEHLIUA CUMTAETCS JOCTUTHYTBIM, €C/THU
pe3y/bTaT 00yJ4eHHs] COOTBETCTBYET OIfeHKaM «X0poIio» (65-85 peMTHUHroBbIX 6asioB) U
«OT/IMUHO» (86-100 pelTUHrOBBIX OAJIIOB).

4 TIOPAIOK ITPOBEJJEHVS IIOBTOPHOM
ITPOMEXYTOYHOM ATTECTAIIUU

dopma NpoMeXyTOYHOM aTTeCcTaluy Mo JUCLIUILIMHE 3ayem.

[ToBTOpHass MpoMeXyTOYHasi arTrecTalys [0 [AUCLUIVIMHE IIPOBOAUTCA C WCI0JIb30BaHHUEM
3a/laHUM 711 OLleHKHM C()OpPMHPOBAHHOCTH KOMIIeTeHIMi Ha 6a30BOM ypOBHe 10 BCEM MOAYJISIM,
BXOJAILIUM B CTPYKTYPy [JAWCLMIUVIMHBI 3a CeMeCTp, MO0 HWTOraM KOTOPOro CTYAeHT HMeeT
aKaJ|leMUUeCKYHO 3a/l0/KEHHOCTb.

Ilpumeuanue:

[oronHuTeIbHBIE KOHTPOJIbHBIE UCTIBITaHUS TPOBO/ISATCS /ISl CTY/IeHTOB, HaOpaBIiux MeHee 50
0a/unoB (B cooTBeTCTBUM C «[l0/10)KEHEM O MOZY/TbHO-PEHTHHIOBOM CUCTEME).

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

Bonpocbl 05 onpoca:

1. MexaHuueckoe aBuxeHue. Teso oTcyera, cucTemMa OTCYeTa.

2. IlocrymnarenbHoe ABUWKeHUe.

3. Ilyts, nepemMelijeHre, CpelHe U MTHOBEHHbIE CKOPOCTH Y YCKOPEHUS.

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

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

6. HMwmnynbc. 3aKOH COXpaHeHWs UMITy/bCa. PeakTUBHOe [BMKeHUe.

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. DOneprus. KuHeTnueckass U IOTeHLMajnbHasg 3Heprus. MexaHuueckass SHeprus. 3aKkOH
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 mons Tpu TepeMeltieHUH 3apsifa. [ToteHiman. Pa3HocThk roTeHnnanoB. Cesi3b
MOTeHIMas1a C HalpsKeHHOCTBIO.

13. TIpoBOAHUMKM B 3J€KTPUUECKOM T10jie. JJIeKTpPOeMKOCTb. KoHpeHcaTtop. OHeprus
3JIEKTPUYECKOro Io/g 3apshKeHHOro IIPOBOJHMKA, KOHZeHcartopa. DopMysa 3/1eKTPOeMKOCTH
IIJIOCKOTO KOHZIeHCcaTopa.

14. TIoCTOSIHHBIN 3/1eKTpUYecKui TOK. Cuma TOKa. Y C/I0BHS BOSHUKHOBEHUS M CYILleCTBOBaHUS
3/71eKTPUYECKOro TOKa.

15. 3akoH Oma [Jasi OJHOPOJHOTO ydyacTKa 3JIeKTpUueckod wenu. 3akoH Oma B
mubdepentranbHoi Gopme. CornpoTHB/eHUe MPOBOJHUKOB U €ro 3aBUCHMOCTb OT TeMIlepaTyphl.
3akoH [[xoysnisa — JleHua

16. Wcrounuku Toka. 3/JC. 3akoH OMa //i 3aMKHYTOM 3/1eKTPUUeCKOH LIeNu.

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

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

19. MaruutHoe mone B  BewjectBe. MarHuTHasg  BOCIOPUMMUYMBOCTD W MarHUTHas
TIPOHUIIAeMOCTb. Buibl MarHeTMKOB. ®eppomMarHeTWKd. PeppoMarHUTHBIM TucTepe3uc. Touka
Kropu.

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

fBnenvie camouHAYKUMHU. THAYKTUBHOCTB. SIB/IeHMe B3aMHON UH/YKLIMH.

21. KonebarenbHoe [BUKEHHE.

22. T'apMoHHWUeckre Koje0aHWsI U UX XapaKTePUCTUKU: TepUO/]], aMIUIUTYy/a, LMKIMUecKast
yacToTa, (asa.

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

24. JITuHaMHKa rapMOHHUECKHUX KOeOaHuH.

25. Ksasuynpyras cuia.

26. DHeprus KojebaHWi.

27. CpobogHble KonebaHMs.

28. TIpy)KvHHbBIN, MaTeMaTUUeCKHUi U (U3NUeCKU MassTHUKH.

29. 3aTyxaromye 1 BbIHYX/|eHHbIe KoJie0aHusl.

30. Pe3oHaHcC.

31. VpeanbHbli ras.

32. DKCrnepuMeHTa/IbHbIe ra30Bble 3aKOHBI.

33. YpaBHeHHe COCTOSIHUA UzeanbHOro rasa Knaneripona — Menpesneesa.

34. OCHOBHBbIE M10JIOKEHUSI MOJIEKY/ISIPHO-KMHETUYECKOM TeOPUM CTPOEHHsI BellleCTBa.

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

36. CB3b CpefiHel KWHeTUYeCKOW SHepruy XaOTUUeCKOr 0 IBU)KEeHHUSI MOJIEKYJI C TemMIiepaTypo.

37. Uucso crerneHei cBOOO/bI.

38. 1-b1 3aKOH TepMOAMHaMUKU. [IpuMeHeHne 1-0ro 3aKoHa TepMOIMHAMUKHU K U30I1POLIeCcCaM.

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 71 GoTo3ddeKTa

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 cmeleHus. 3aKOH PaIMOAKTUBHOIO pacriaja. SaepHblie peakLyu.

Tabmura 8 — Kpurepuu orjeHKr cpOpMUPOBAHHOCTH KOMITETEHLIMIHA

Kop v HaMeHOBaHWe UHAUKATOpa AOCTHXKEeHUsI
KOMIIeTeHLIUU
(4acTH KOMITeTEeHLIUM)

Kpurepuu onieHuBaHus
c(hopMHPOBAaHHOCTH KOMITeTeHLIUM (YacTH
KOMITETEHLUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIeHKe
«yZoByeTBOpUTeNnbHO» 50-64% oT
MaKCHMaJILHOr 0 bOasiia

3HaThb:

- COBPEMEHHYI0 KapTUHY MUDa,

-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 LIEHHOCTAX OBbITUS, JKU3HY,
KYJIbTYPBHI,

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

- CaMOCTOSITe/IbHO TIPUMEHSITb OCHOBHbIE  3aKOHBI

€CTeCTBeHHOHAYYHbIX AWUCLUIUIMH B TPO(heCcCHoHaTbHON
JeITe/TIbHOCTH, MeTOAbl (U3MKM, COJep)Kall[iecss B
UTepaType  TO  CeJIbCKOXO3SHWCTBEHHBIM  HayKam,
PacCIIMpSATh CBOU TO3HAHHWSI B COBPEMEHHBIX (PM3UUECKUX
MeTo/laxX U Iprbopax;

Bnapets:

- eCTeCTBeHHOHAyYHBIMH, MaTeMaTHYeCKUMHU 3HAHUSIMH,

- HaBbIKaMU KOJIJIEKTUBHOM paboThI,

- OCHOBHBIMH  3aKOHAaMH  €CTeCTBeHHOHAyUYHbIX
JTUCLIUTI/TMH, OCHOBHBIMUA METOZIaMH pellieHust hU3NUeCKUxX
3afiau 13 O0L[UX U CITel[Ha/TbHBIX JUCIUTIIMH TTPOGUILHON
HanpaBJIeHHOCTH.

BJIa/leeT MaTeprasioM I10 TeMaM
JUCLIUIIMHBI, OCYIeCTBJSATh MOUCK
vH(MOpMaly, HO UCTIBITHIBAET
3aTpyJHEeHUsI B aHa/M3e U UHTeprnpeTalun
pe3yJIbTaToB
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