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Tabuna 1

IlacnopT ¢)0H/Ja OLIEeHOUHBIX CPe/ICTB

Mogayib
JUCLIUTIIUHBI

dopmupyeMsble
KOMITeTeHI[UU
WA UX YaCTU

O1jeHOUHBIe
MaTeprasbl
Y CpeJ/iCTBa

KomuuecTtBo

MexaHuKa

OJIeKTPOAMHAMUKA

KonebaHust ¥ BOJIHBI

KBaHTOBas ¢u3ukKa

TepmoavHaMUKa 1
CTaTUCTUUeCKast
dbu3rka

OIIK-1. Criocoben
pelliaTh TUTIOBbIE 3a/jauu
npodeCcCUOHATLHOM
J1esiTe/IbHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX
3aKOHOB
MaTeMaTU4eCKUX U
eCTeCTBEeHHBIX HayK C
TIpUMeHeHueM
MH(OpMaIMOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUH

KosnokBuym

OtueT ¥ 3a1uTa
71ab0paTOPHOI pabOTHI

PI'P

KoHTpoJsibHast paboTa

KomnokBuym

Ortuer U 3alUTa
71ab0paTOpPHOI pabOTHI

113

KonTposibHast paboTa

KossiokBuym
(konebanus)*

= I W RN U1 |

OtueT ¥ 3a1uTa
nabopaTopHOI pabOThI

N

PI'P «Konebanus u
BOJIHBI» (KOsie0aHMs)

KoHTpoJsibHast paboTa

KosinokBuym (BoJiHbI)*

Ortuer U 3aluUTa
71ab0paTOpPHOI pabOTHI

W || ==

PI'P «Konebaunus u
BOJIHBI» (BOJIHOBbIE
SIBJIEHUST)

f—

KonTposibHast paboTa

KossiokBuym
(kBaHTOBas (hu3nka)*

KoHTpoJsibHast paboTa

KomnokBuym

OtueT ¥ 3a1uTa
nabopaTopHOI pabOThI

113

KonTposibHas paboTa

=N = == = =

* 00beiiHeHre TeM MOAYJ/iel B OZJHO W/ [iBa KOHTPOJIbHBIX MePOTIPUSITHS.




1 OOEHOYHBIE MATEPUAJIbI, HEOBXO/JNMBbIE
JIJ11 OITEHKY 3HAHUI, YMEHHN 1 HABBIKOB JIESATE/IbHOCTHU
B ITPOLECCE OCBOEHMA JNCHUITJIMHbI

Tabmuma 1.1 — ®opMupyemMbie KOMIETeHI[AH

Koa v HaumeHOBaHMe

Kopg v
A VIH/ITUKaTOPa OCTKEHUST OLleHOYHbIe MaTepHuaJIbl
HAVMEeHOBdHHE
KOMITeTeHI[UU (YaCTH Y CpeJiCTBa
KOMIIeTeHLIU
KOMIETEeHLIVN)
1 2 3

OIIK-1. Criocoben
pelaTh TUTIOBbIe
3a7iaun
ripochecCrOHa/IbHOM
JleTeIbHOCTH
Ha OCHOBe 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTU4YeCKUX
1 eCTeCTBEHHBIX
HayK C TIpUMeHeHHneM
HMH(OpPMaI[MOHHO-
KOMMYHHKaI[MOHHBIX
TeXHOJIOTUH

Mopayib 1. MexaHuKa

N [-1onk-1 Ucnonib3yet
OCHOBHbI€ 3aKOHBbI
eCTeCTBeHHOHayUHbIX
JVCLIUTIIVH
JI7Is1 pellieHrst CTaHJapTHBIX
3ajau
B COOTBETCTBUU
C HarpaB/IeHHOCThIO
rpodecCUOHa/IbHOU
J1esiTeIbHOCTH

KonnokBuym «MexaHUKa»

Otuet JIP (3aganus C
WCII0JIb30BaHHUEM
MaTepraabHBIX 00bEKTOB)

PI'P Nel «MexaHUuKa»

KonTposibHas paborta Nel
«KuHemaTuka»

KontponbHas pabota Ne2
«MexaHUKa»

Mopayasb 2. J/1eKTPOAUHAMHUKA

N -1onk-1 Ucnionib3yeT
OCHOBHBI€ 3aKOHBI
eCTeCTBeHHOHAyUHbIX
JACLIATIITAH
JI7IS1 pellieHrsT CTaHJapTHBIX
3a/1au
B COOTBETCTBUU
C HaMnpaBJ/IeHHOCThIO
rpochecCOHaIbHOM
JleATe/TbHOCTH

KosiokBuym
«DNeKTpoAHAMUKa»

Otuet JIP (3aganus C
WCII0/Tb30BaHUEM
MaTepraabHBIX 00bEKTOB)

N3 «DnekTpruueckoe roJie.
KoHgeHcaTopbi»

KoHTposibHast pabota Ne3
«DJIeKTpUyYeCcKoe roJie.
KoHgeHcaTopbi»

N3 «IToCTOSSHHBIN TOK»

KontposnnHasi pabota Ned
«ITOCTOSIHHBIU TOK»

N3 «MarauTtHoe noJsie»

KoHTposibHast pabota Neb
«MarauTtHoe moJsie» **

**. 3a71aua MOXKeT ObITh BK/IFOUE€HA B KOJJIOKBUYM «DJIeKTPOIMHAMUKA», IIPOBOIUMBIN B

NMCbMeHHOM (hopMme.




2

3

OIIK-1. CriocobeH
peliaTh TUTIOBbIE
3a1aun
rpoceccroHabHOM
TesITe/IbHOCTH
Ha OCHOBEe 3HaHUH
OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKHX
Y eCTeCTBEHHBbIX HayK
C IpYMeHeHUeM
MH(OpMaIMOHHO-
KOMMYHHUKAI[MOHHBIX
TeXHOJIOTUH

Moayb 3. Kosiebanus v BoJIHBI (YacTh 1 — Kosie0anus)

N -1onk-1 Ucronb3yet
OCHOBHbI€ 3aKOHbI
eCTeCTBeHHOHAYUYHBIX
JMVCLIATIIVH J1J151 PelleHurs
CTaHJAPTHBIX 33/1a4
B COOTBETCTBUU
C HarpaBJ/IeHHOCThIO
rpodeccCuoHa/IbHOU
JlesiTeTbHOCTU

Konnoksuym* «KoebaHusi.
Bonnbl. KBanToBasi ¢hu3nka»

Otuert JIP (3agaHus C
HCII0/Tb30BaHHEM MaTepUaIbHbIX
00BEKTOB)

PI'P No2* «KoJiebOaHUS U BOJIHBI»

KonTposbHast pabota Ne6
«Konebanus»

Mopayasb 3. Kosiedbanus ¥ Bo/IHBI (4aCcTh 2 — BOJIHbI)

N -1omnk-1 Mcrionb3yet
OCHOBHbI€ 3aKOHBI
eCTeCTBeHHOHAaYUYHbIX
JMUCLUTUINH JIJ1S1 peIlieHus]
CTaH/JaPTHBIX 3a/1a4
B COOTBETCTBUH
C HarpaB/IeHHOCThIO
rpodeccuoHa/IbHOU
JesITeIbHOCTU

KonnokBuym* «Konebanusi.
Bonnbl. KBanToBasi hm3rka»

Ortuert JIP (3aganusi C
MCI0/Ib30BaHUEM MaTepUaTbHbIX
00BEKTOB)

PT'P Ne2* «KoJsiebaHUs1 U BOTHBI»

KonTtponbHas pabota Ne7
«Bo/THOBEBIE AB/IEHUS»

Moayab 3A. KBanToBas ¢u3uka

N /[-1onk-1 Ycrionb3yer
OCHOBHbI€ 3aKOHBI
eCcTeCTBeHHOHAYUHBIX
JOVCLIMTUIMH JI71s pelLeHust
CTaH/JapTHBIX 3a/1a4
B COOTBETCTBUU
C HarpaB/IeHHOCTbIO
npodeccuoHaILHOM
JesiTe/TIbHOCTU

KonnokBuym* «Konebauusi.
Bosnbl. KBaHTOBast (pusrka»

KonTposbHas pabota Ne8
«PoTo3ddexT. Ternnosoe
U3/TyueHue»

Mopaynb 4. TepMoguHaMHMKa M CTaTHCTHUYeCKas pu3UKa

N /[-1onk-1 Ycrionb3yer
OCHOBHbI€ 3aKOHbI
eCTeCTBeHHOHAYUHBIX
JOVCLIMTIIVH JI71s1 pelLeHust
CTaH/JapTHBIX 3a/1a4
B COOTBETCTBUU
C HarpaBJIeHHOCTBIO
npodeccoHaILHOM
JesiTeIbHOCTU

KonnokBuym «TepMoanHaMuKa»

Otuert JIP (3agaHus C
MCI0J/Ib30BaHUEM MaTepUaibHbIX
00BEKTOB)

M]3 «Ilacnopt raza»

N3 «M3omnporjeccobi»

KonTtponbHast pabora Ne9
«TepmoauHamMuKa»

* 00be[uHeHe KOHTPOJIbHBIX MepOTIPUSITUIN TI0 MOZYJISIM.




OneHOYHbIe MaTepHasIbl U CPEeACTBA /I MPOBEPKH
c()opMHUPOBAHHOCTH KOMIIeTeHIIH

Mopaynb 1. MexaHuka
KonokBuym «MexaHHUKa»
Bonpocbl  Koanokguyma (3agepwiumb (ppasy, packpbimb onpeoeneHus NOHAMUS, B8e/AUYUHD,
00BACHUMb CYUWHOCMb 3AKOHOB8 U ONUCAMb «MeXaHU3M» NPOMeKaHusl seaeHull):

0. Baenmenuwe. ®usnueckue MOJeNM MeXaHUKU: MarepuanbHasi Touka (MT) — 3T0..., cucrema
MaTepuaibHbIX Touek (CMT) — 3to..., abconmtoTHo TBepzoe Teno (TT) — 3To... Cucrema orcyera — 3T0...
1. Kunematuka. Ilpamosmmuerinoe aBmwkenue MT — 5to... KpuBomHenHoe aBmxeHue MT — sto...

ITocrynarensHoe aBwkenue TT — 570... OnucaHve ABWKEHUN C TIOMOILBIO BEJIMUYMH KUHEMAaTUKU:
BEKTOp TepeMellleHHs1 WM TepeMellieHUe (onpedeneHue eenuyuHbl). CKOPOCTb U YCKOpeHHe Kak
TIPOM3BO/JiHbIE paZiUyC-BEKTOpa IO BpemMeHU (onpedeneHusi geauuuH). CpeAHsisi CKOPOCTb, CpefHee
yCcKopeHue (onpedesneHue geauduH). Y CKOPeHUsl IpY KPUBOJIMHENHOM JBM>KeHuM MT: HopmasibHOe 1
TaHTeHLIMa/IbHOe yCKopeHus (onpedeneHus geauyuH). Paguyc KpUBH3HBI TPaeKTOPUU — 3TO... 3aKOHbI
[IBIDKEHUs] B KUHeMaTuKe (KMHeMaTHKa IMOCTyNaTeJbHOrO JBW)XEeHUs). YpaBHeHUe TPaeKTOpuHu (KaK
€20 MOJ}CHO NO/YyYUMb).

2. Kunemarvka. [iBmokenue MT 1o oKpy)KHOCTH — 3TO ... BpamarensHoe aswxenue TT — 310 ...
OnucaHue IBU)KEHUM C TIOMOLbIO BeJIMUMH KUHEMATHUKU: YII0BOE TiepeMellieHHe, yIioBasi CKOPOCTb U
YT7I0BOe yCKOpeHHe (onpedeneHust 8eauduH). 3aKOHbI BpalljaTe/lbHOTO ABW)KeHUs B KWHeMaTHKe. CBS3b
MeX/ly JTUHENHBIMH U YTJIOBbIMU XapaKTePUCTHUKAMU (MOo/bKO (pOpMy/bl U HA38AHUS, 8XOO0SIUJUX 8 HUX
geauyuH). CpefjHee yryioBasi CKOPOCTb M CpeJjHee yII0BOe YCKOpeHue, Iepro/, YyacTtoTa (onpedeneHus
8E/NIUUUH).

3. NuHamuka. OnuvcaHve nOpAMOJVMHEWHOro nABwkeHuss MT u  KpuBOo/nuHenHOro AswkeHus MT c
MOMOLIbI0 BEJIMYMH [JUHAMHUKH. VIMIOy/bCbl MaTepuaJbHOM TOUKHM, CHUCTEMbI MaTepUa/bHBIX TOUYEK,
TBepAoro Tena (onpedeneHus geauuuH). Cuna, macca (onpedeneHus geauuduH). IlepBbiit 3akoH HbloTOHa.
WHepryanbHass cucreMa oTcyeTta — 3TO.... HeuHeprjuanbHasg cucreMa orcueta — 3TO.... [IpuHImMn
HEe3aBUCUMOCTH JleficTBUs cujl. Bropoii 3akoH HetoToHa B juddepentmansHoii popme anst MT, CMT,
TT. Tpetuii 3akoH HbtoToHa. Buzibl ¥ ipuposa cui B MexaHUKe: CHjia TPeHUsl — 3TO... , CUJla TPeHUsl
MOKOSI — 3TO... , CHAJA TPeHWUs CKOJIbXEHUS — 3TO... , CWIA TSKeCTH — 3TO..., cuia BcemupHoro
TATOTEHUS — 3TO... , CUJA YOPYTOCTH — 3TO ...(011 ynpy2o 0ehopMupoeaHHol npyxicuHbl), CHa
peakL[u OTOpPbI — 3TO..., CU/Ia HATSHDKEHUS] HUTH — 3TO...(He06X00UMO yKa3amb npupooy Cua, MONXCHO
NosICHUMb C NOMOWMbIO PUCYHKA, KAK OHA HAnpaeneHa u, 20e 603MO}CHO, HeobxoOuMoO 3anucamb
cpopmyny).

4. lnHamMuKa. 3aKOH COXpaHeHUst ummnyJibca. CrcTeMa MaTepyaabHbIX TOUeK — 3TO.... BHelHue cuibl —
3TO0... BHyTpeHHMe CUJbI — 3TO... 3aMKHYyTasi cucTemMa — 3TO...LleHTp Macc (LeHTp UHepLYn) — 3TO...
(mouka yeHmpa uHepyuu cucmembl mea — 3mo 0cobas Mouka, Komopas 0suxicemcsi mak, Kak 6yomo &
Hell cocpe0omoYeHd 6CSi Macca cucmembl 3mux men). Paguyc-BeKTOp TOYKM LieHTpa Macc
(onpedeneHue genuuuHbl). 3akoH coxpaHeHust ummnysbca giast MT, CMT, TT (0as CMT — dee ¢popmbl).

5. [unamuka. Teopema 06 M3MeHeHHMH KMHETHUYeCKOW 3Hepruu. KuHeTnueckast SHeprusi MoCTyIaTeIbHO
JBIDKYIIIerocsi Tesa (onpedeneHue genuyuHbl). PaboTa curbl, 35eMeHTapHast paboTta cusibl (onpedeneHue
geauyuH). MolHocTb (onpedeneHue 8eaUUUHbL).

6. [lnHaMyKa. 3aKOH COXpaHEHWs] MeXaHWUYeCcKol 3Hepruu. KoHcepBaTuBHbIE (MTOTEHLIMATbHbIE) CUTBI —
3T70... HekoHcepBaTHBHBIe (HeNOTeHLManbHble) CUIbl — 3TO .... KOHcepBaThBHas cucrema — 3TO...
Ouccunauys SHEpPruud M [JWCCUTIaTUBHbIE CUIbl — 3TO... [loTeHLManbHasi sHeprusi (onpedesneHue
geauyuHbl). [TonHasi MexaHWuecKasi SHeprus (onpeodeneHue 8eaudUHbl).

7. JuHaMyKa. AOCOJIIOTHO yIIpyroe coyJapeHue Tejl — 3T0... ADOCO/IOTHO Heynpyroe coyAapeHue Tes
— 370... Omnmcanue B3aVMOJENWCTBUM C MOMOILBIO BeIWUMH [JUHAMMKU: WMITY/IbC, SHEprus. 3aKOH
COXpaHeHHsI UMIYy/bCa U 3aKOH COXPAHEHHWs SHepruu JJis 9THUX C/lydyaeB COyJapeHUi (KOHcnekm 8
PI'P).

8. Innamuika. Onvcanue aBwkeHuss MT mo okpykHocTH, Wi BpaileHuss CMT, v Bpawjenuss TT —
OMMCaHHEe COCTOSTHUSI MEXaHUUYECKOW CHCTeMBbI C IMOMOLbI0 BeJIMYUH JUHAMUKHA: MOMEHTBI UMITYJIbCa
MT, CMT, TT, kuHetnueckas sHepruss MT, OBIKYIeNCs MO OKPY)>XKHOCTH, KUHETUUYeCKasi SHeprus



Bpamjatoijerocs TT (onpedenenusi eenuuuH). Momentbl uHepuuu MT, CMT, TT (onpedeneHus
geauyuH). MomeHT cumbl (onpedeneHue geauuuHbl). Teopema LllTeliHepa (Mamemamuueckasi 3anuch,
¢opmynupoeka, umo 8 Hee 8xooum). YpaBHeHHUe MOMeHTOB Juid MT, nBUKyllelcsi 0 OKPY>KHOCTH,
ans Bpawarowerics CMT, ana Bpamjatomjerocss TT. OCHOBHOM 3aKOH [WHAaMUKHU BpallaTebHOTO
JIBIDKeHMsT Tejla. 3aKOH cCoXpaHeHUsi MOMeHTOB umnyjibcoB MT, CMT, TT (3mecb peub HjeT O
B3aMMO/IeMCTBUHY BPaLAIOLUXCS Te).

9. IIpousBosbHoe (cno)xkHOe) aABwkKeHue TT - 3To..., omucaHWe [BW)KEHUS] C TIOMOILbIO BeJIMUKH
KMHEMAaTUKU W [WUHAaMUKU. 3aKOHbl KUHEMaTUKA W [WHAMMUKA [Ji TIPOU3BOJIBHOTO (CJI0’KHOTO)
nBwxenus TT. Ycnoeus paBHoBecus TT.

Tabmuua 1.2 — KpuTtepuu o1jeHKH KOJJIOKBUyMa «MexaHUKa»

MaxkcuManbHbINA
Oamn st
OILIeHHBAEMOTI'0
KOMITOHEHTa

OrjeHrBaeMblii KOMIIOHEHT 3HaHUN U YMeHUI

CTy[leHT JeMOHCTPUpYeT 3HaHHe MeXaHUYeCKUX Mo/lesieli, IOHUMaHue OTINUnN
(br3rUecKo CyIIIHOCTH pa3HbIX CW/ (MHepLUaibHas cucteMa otcueta, MT, CMT, 1
TT, pagryc KpUBU3HbI TPAEKTOPUU, CUJIbI TPDEHHUS MTOKOSI U CKOJIbXKEHHUS U T.I1.)

CTyZleHT JeMOHCTpUpYeT 3HaHVe MeXaHUYeCKUX sIB/leHn1 (KpUBOIMHeHHOe
nBwkeHue MT, mocTynarenbHOe U BpalljaTesibHoe ABkeHus1 TT, abcomoTHO 1
yTIpyroe 1 abCoMOTHO HEeYNPYToe coyiapeHue | T.I1.)

CTyJeHT IeMOHCTPUPYeT 3HaHUS Be/TMUlH, XapaKTepU3yIIIUX CBOMCTBA U
TIOBe/IeHHe MOZiesiel U BXOSIIUX B 3aKOHBI (8e/1U4UHA Xxapakmepusyem).

CTyJeHT IeMOHCTPUPYeT 3HaHUS Be/TMUlH, XapaKTepU3yIIIUX CBOMCTBA U
TOBe/leHHe MOZieJiel Y BXOJSIIUX B 3aKOHBI (8e/1UYUHA YUC/AIeHHO PABHA).

CTyZeHT eMOHCTPUPYeT 3HaHUS Be/TMUMH, XapaKTepPU3YIOILMX CBOMCTBA U
TOBe/leHre MOZiesiel U BXOSIIUX B 3aKOHBI (8e/1UUUHA — 8eKMOPHAS U UMeem 1
cnedyroujee Hanpas/neHue).

CTyJeHT IeMOHCTPUPYET YMEHUS OOBbACHATH (PU3NUECKUIM CMBICTT OCHOBHBIX
3aKOHOB WM TIPe/ICTaB/STh WX B rpaduueckoM Bu/ie (3aKOHbI KWHEMAaTHKHY,
3aKOHbI HbIOTOHA, OCHOBHOM 3aKOH /JUHAMUKH BpalllaTe/IbHOTO ABMXKEHUS,
yCJIOBUSI PABHOBeCHs], TeopeMa 00 U3MeHeHUH KUHeTHUeCKOM SHeprun, 3aKoH
COXpaHeHUsI SHePTUH), Ha OCHOBE KOTOPBIX MOTYT OBITh PeIlleHbl CTaH/[apTHbIE
(TUnoBbIe) 3aaUM.

CTyZieHT JleMOHCTpUpYyeT YMeHUs! (POpPMY/IMPOBaTh 3aKOHLI MeXaHUKH (3aKOHBI
KWHeMaTHKH, 3aKOHbl HbI0TOHA, OCHOBHO! 3aKOH JJMHAMUKY BpalljaTebHOro
JBYDKEHUsI, YCJIOBUSI paBHOBeCHsI, TeopeMa 00 3MeHeHNH KHHeTHYeCKOW SHepruy, 1
3aKOH COXpaHeHUsI SHepPruM), Ha OCHOBE KOTOPBIX MOTYT OBITh pellleHbI
CTaH/lapTHbIE 3a/1auu.

CTyJieHT JleMOHCTpUpYeT 3HaHUS MaTeMaTH4eCcKUx (POpMyJ1 3aKOHOB MeXaHUKHU
(3aKOHOB KMHEMaTHKH, 3aKOHOB HbI0TOHA, OCHOBHOTO 3aKOHa IMHAMUKU
BpAII[aTe/IbHOTO [[BIKEHHS], YCIIOBHI PaBHOBECHSI, TeOpeMbl 00 M3MeHeHU! 1
KWHeTUUYeCKOW 3Hepryy, 3aKOHa COXpaHeHHUsl SHepruu), Ha OCHOBe KOTOPBIX MOTYT
OBITh pelieHbl CTaHJAPTHBIE 3a/IaUH.

MakcumanbHbIA 6as 8




Bonpockl AJis1 3aITHI 0TYETOB 10 JIadopaTopHbIM padoTaM mo MoayI0 «MexaHHKa»

Bonpocbl 078 3awjumbl  OmMYemos

N1abopamopHbIX

pabom no mooymo  «MexaHuka»

(1 6ann 3a nonHbili omeem Ha Kaxcoblili 60NPOC, MAKCUMYM — 2 6a41a 3a yCMHYIO UAUu NUCbMEHHYHO

3awjumy omuema):

M.4.«MammuHa ATByja»
1

Bapuant

M.4.«MamuHa ATByjAa» Bapwuanr 2

1. CopmynupyiiTe 3aKOHBI TyTH U CKOPOCTH.

1. JlaiiTe ompesiesieHre TIyTH.

2. IlosicHute, uTO BBl M3MepseTe B SKCIIepUMeEHTe
KOCBEHHO U KaK OL|eHUTe ITOTrPeIIHOCTb 3TOr0
u3MepeHus (onuIIrTe AJ1s1 1060 13 Tpex
MPOBEPOK)?

2. B ueMm cyTh MeTO/la 3KCIepUMeHTa/IbHOU
IIPOBEPKHU 3aKOHA CKOPOCTU? 3aluIlIUTe 3aKOH
CKOPOCTH [i/151 PABHOYCKOPEHHOT' O JIBMKEHHsI
rpy3a 06e3 Haua/sIbHON CKOPOCTH, TIOSICHUTE,
KaKue BeJINYMHbBI B HEeTO BXOZAT, KAKOB ero
(bU3nUyecKuii CMbICT?

M.4.«MamuHa ATByaa» Bapuant B3

M.4.«MamuHa ATByaa» Bapuanrt 4

1. [aiiTe ompesiesieHre CKOPOCTU (MTHOBEHHOM )
MaTepraabHOW TOUKH.

1. /lanTe onpefiesieHNe yCKOPEHUSI.

2. B ueMm cyTh MeTO/la 3KCIepUMeHTa/IbHOU
IIPOBEPKU 3aKOHAa MyTH? 3alMILIUTe 3aKOH IyTH
JI7IsT PABHOYCKODEHHOT0 ZIBU)KeHUsI rpy3a 6e3
HauyaJbHOU CKOPOCTH, MOSICHUTE, KaKKe
BeJIMYMHBI B HETO BXO/AT, KAKOB €ro
(busnueckuii CMbICT?

2. B uem cyTb MeTO/ja 3KCIIepUMeHTaIbHON
IIpOBepKU BTOPOro 3akoHa HeroToHA?
3anuiurTe BTOpoU 3akK0oH HBIOTOHA, NOsSICHUTe,
Kakue BeJIMYMHBI BXOJAT B Hero. Ha kakoe
BbIpa)KeHHe MOXXHO 3aMeHUThb YCKOpeHHe BO
BTOpPOM 3aKoHe HbIOTOHa B cilyuae, KOrja rpys
JIBVDKETCSI paBHOYCKOPEHHO 0e3 HavyabHO!
CKOpPOCTH (HMCMOJIb3yMTe 3aKOH IMyTH)?

M.4.«MammHa ATBypa»
5

BapuaHnTt

M.4.«MammuHa ATBypa» BapuaHnr 6

1. JlaiiTe onipefiesieHHe CUJIBI.

2. TlosicHute, uTo BbI M3MepsieTe B 9KCIIePUMEHTe
HarpsiMyt0 U Kak OLIeHUTe MOTPeIIHOCTb 3TOr0
n3MepeHust (OMUIIUTe J71s1 TF000M U3 Tpex
TIPOBEPOK)?

1. CdopmynupyiiTe BTOpoii 3aKkoH HbtoTOHa B
C1yvae, ecIid Macca TeJla — BeJIMYMHa
MOCTOsIHHAas. KakoB ero pusnyeckuii CMbICI?
Ha3oBuTe BeIMUMHbI, BXOSILIKE B 3aKOH.

2. Kakue ucrosnb3yeTe npubOpHI /151 U3MepeHUs,
KakKye BeJIMYMHBI C UX TTOMOLLBIO (C ITOMOLLBIO
KaKUX KOHKPeTHO YCTPOUCTB) U B KAKOU
MI0C/1e/loBaTeIbHOCTH OyZieTe H3MepsITh B
JKCIieprMeHTe (OmuIuMTe A1 1H000i U3 Tpex
TPOBEPOK)?

M.5.«Ko3¢dunueHT TpeHns»
1

Bapuant

M.5.«Ko3¢pdunyeHT TpeHusI» Bapuant 2

1. Ot uero 3aBUCUT KO3(pPULIEHT TPeHUs?
Kakoii 6ykBoii oH o603HauaeTcs? EcTb 1 y
Hero e/[HULIAa U3MepeHus], ec/iv — Jia, TO
Kakas?

1. Uro Takoe cuia TpeHMs, B pe3y/bTaTe KaKoro
BH/la B3aMMO/IeHCTBHsI OHA MOSIB/ISIETCS, KaK
MOyKeT ObITh HarpaB/ieHa, Kakue BUIbI ee
ObIBAIOT?

2. 3anuimuTe BTOpO# 3akoH HbOTOHa B
MPOEeKLIMAX Ha KOOpJMHATHbIEe OCH B C/lydae
PaBHOMEDPHOTO [IBW)KEHHUS TeJla 10 HaKJIOHHOU
TIJIOCKOCTH (C YUETOM CHUJIbl TPEHUS).
[TosicHUTe, KaKue BeJIMYUHBI B HETO BXOJST.

2. 3anuiuTe BTOpO# 3akoH HbOTOHa B
MPOEeKLIMAX Ha KOOPJMHATHbIEe OCA B C/lydae
PaBHOMEPHOTO [IBW)KEHHUS TeJla 10 HaKJIOHHOU
TIJIOCKOCTH (C YUETOM CHUJIbl TPEHUS).
[TosicHUTe, KaK MOMy4YUTb (YOPMYITY AJIst
pacueTa Ko3(puilrieHTa TpeHus B
5KCIIepUMEHTe.




M.5.«Ko3hduipeHT TpEeHUs» Bapuanr 3

M.5.«Ko3huipeHT TpEeHUs» Bapuasur 4

1. Yto Takoe cuia TpeHHs NMOKOs, B pe3y/bTaTe
KaKOro BH/la B3aUMOJZIEUCTBUSL OHa MOSIB/ISIETCS,
KaK OHa HaripaBJieHa, yemy paBHa?

1. Yro Takoe cu/1a TpeHH CKO/Ib)KeHUsA B
pe3yJibTaTe Kakoro B1/ia B3aUMOZeUCTBUS U
KaK OHa IOsBJISIeTCs], KaK OHAa HarpaseHa?

2. HapucyiTe BeKTOpa CWJI, IeMCTBYIOLIME Ha
Ipy3 Ha HAaK/JI0HHOM IJIOCKOCTH, Ha30BUTE
CUJIBL U TTOSICHUTE, KAKOMY BUZY
B3aUMO/|eMCTBUSI COOTBETCTBYeT KaKzast U3
HapUCOBaHHBIX CUJL

2. Kakue ucrosnb3yeTe IpUOOPHI AJIs1 N3MEPeHHs,
KaKue BeJIMYMHBI C UX TIOMOILIBIO (C TTIOMOILbIO
KaKHX KOHKPETHO YCTPOMCTB) U B KaKOU
M0C/e/10BaTeIbHOCTU U3MepsieM B
JKCIepuMeHTe?

M.5.«Ko3hduippeHT TpEeHUs» Bapuanr 5

M.5.«Ko3hduipeHT TpEeHUs» Bapuaur 6

1. Yemy paBHa cu/ia TPeHUSA CKOJIbXKEHUSA
(3axon KyJsiona)? 3anuiuvre v NOsSICHUTE,
KaKue BeJIMUUHbI BXOJAT B popmysy? OT uero
3aBUCHUT CUJIa TPEHUSI CKOJIb)KEHUsI?

1. Korpa cuna TpeHust IOKOS IPUOIM3UTENTHHO
paBHa cuJjie TpeHUs CKo/bXeHUs? IlosgcHuTe
3TO C MOMOILIBIO rpauKa 3aBUCHMOCTU CHJIbI
TPEeHUs OT «BHELIHEeN» CUJIbI?

2. Kakue BesnmurHbl Bbl Oy/1eTe U3MepsTh B
9KCIepUMeHTe HamlpsMyto (TipsMoe
n3Mepenue)? B Kakou nocae0BaTe/IbHOCTH U
KaK OLIeHWTe UX MOTPeLIHOCTh?

2. Kakue BesnmurHbl Bbl Oy1eTe n3MepsTh B
9KCIrepuMeHTe KOCBeHHO (KOCBEHHOe
n3Mepenue)? B Kakou mocae0BaTe/IbHOCTH U
KakK OLIeHHTe ero MorpelHoCTb?

M.6.«IleHTp Macc» Bapwuanr 1

M.6.«IleHTp Macc» Bapuasr 2

1. JlanTe onpefiesieHye IIJIOTHOCTHU TeJla.

1. Yto Takoe LJeHTp Macc Tesia’?

2. B ueM cyTh MeTo/ia TOiBeIIIMBAHUS [I/Is1
oripe/iesieHus IieHTpa Macc (uto OyzeTe fenaThb
KOHKDETHO, UTO U T/le 0TMeuath)? [Touemy
3TOT MeTo/, «paboTaeT», C UeM COBITaJaeT B
10JIe CUJT TSDKECTH I1eHTP MacC?

2. B ueMm cyTb rpaguueckoro Metoza
oTipe/ie/ieHHsI LIeHTpa Macc Tesia: uTo Oyzere
pUCOBaTh B MaciliTabe B SKCIIepUMeHTe, KakKue
BeJIMUUHBI Oy/1eTe orpesensTh 10 STOMY
PUCYHKY U 3ayeM?

M.6.«IlenTp Macc» Bapuanrt 3

M.6.«IleHTp Macc» Bapuanrt 4

1. YTo Takoe LIeHTp TSKEeCTU Tesia?

2. Kakyto popmyy HaZio UCTIOb30BaTh B
3KCIIepUMeHTe [i/1s1 TOTr0, YT00Obl pacCUnTaTh
LIeHTP MacC CUMMeTPUYHOMN 4acTy Tena (A5
pacyeTa KOOpAuHaThl X Y KOOpAWHATHI Y?
Kak paccunrars mioiabs TpeyroibHUKa,
NpsAMOYTO/IbHUKA, Kpyra? Kak, 3Has
KoopAuHaTel X U Y, pacCuuTaTh pajnyc-
BEKTOP TOUKHU LIeHTpa MacC CUMMeTPUYHOIO
Tesa?

1. Kak 6n1 BbI I0Ka3ay, uTo 1eHTP MaccC
CMMMETPUYHBIX TeJl BCera HaXOAUTCS B
1[eHTpe CUMMEeTPUM reOMeTpUYeCcKou (hUrypbi?

2. Kakue BesmmunHbl Bol OyzieTe n3MepsiTh B
SKCIIePUMeHTe HalpsaMyto (mpsmoe
u3MepeHue)? B Kakoi roc/yeioBaTe/IbHOCTU U
KaK OL|eHUTe UX ITOrPelHOCTh?

M.6.«IleHTp Macc» Bapuasnrt 5

M.6.«IlenTp Macc» Bapuasnrt 6

1. Yto Takoe Macca Tena’?

2. B uem cyTb rpamueckoro Meroza
orpe/iesieHus1 LieHTpa Macc Tesa: Kak
MBICIEHHO HaZlo «pa3buTh» HECUMMETPUYHOe
TeJ0, UTOOBI OTIpe/Ie/IUTh ero LIeHTP Macc (Ha
KaKye COCTaBHbIE YaCTH), KaK HAaUTH L|eHTP
Macc OT/Ze/IbHOM YaCTU U KaK pacCUUTaTh
TI0TOM LIEHTP Macc BCero Tesa?

1. UeMy paBeH paJjuyC-BeKTOp TOUKHU L[eHTpa
Macc Tesa? TlosicHUTe, Kakve BeJTMUMHBI B Hee
BXOJIST.

2. Kakue BesiiurHbl Bbl OyieTe cpaBHHUBAThH
Tioc/ie TI0JTyueHusi pe3y/ibTaToB SKCIIepUMeHTa’?
Kakoii MeTo[| «/laeT» TeopeTuuecKoe 3HaUeHUe
r3MepsieMOU BeJIMUMHBI, @ KaKOW —
JKCITIeprMeHTa/IbHOe 3HaueHue?




M.8.«banmucTuuecKkuii MassTHUK»
Bapwuanr 1

M.8.«ba//TNCTHUeCKUN MassiTHHUK»

Bapuanr
2

1.

[laiiTe onpeiesieHre UMITY/IbCA CUCTEMBI TeJl.

2.

[TosicHUTe, C MOMOIIBIO KaKMX 3aKOHOB MOXKHO
oIpe/ie/IUTh CKOPOCTh MyJ/IX B SKCIIepPUMEHTe,
3anuIIrTe UX QOPMYJIbI [/ SKCIIepUMeHTa.

1.

[HaviTe onpefjesieHUe NOTeHLIMA/IbHOW SHEPTUU
Tena.

2.

Kakue BeniiunHbl Bei OyzieTe u3mepsiTh B
9KCTIepUMeHTe HarpsMyto (TIpsiMoe
u3MepeHue)? B Kakoii rocsieioBaTeIbHOCTH U
KAaK OIIeHUTE WX MOTPEITHOCTh?

M.8.«bamimcrnuecKkui MassiTHUK» BapuaHT M.8.«bammmcrnueckuii MassTHUK» Bapuasrt 4
3

1. Yto Takoe 3aMKHyTas cuCTeMa MaTepuabHbIX 1. [aiiTe ompeziesieHHe TTOTHOW MeXaHUUYeCKOH
Touek? [IpuBesuTe IpuMep. SHEpPruM CUCTEMBI.

2. TloscHUTe, KaK ONpe/ie/IUTh CTyYaitHyo 2. 3anmmmTe U CHOPMY/IUPYHiTe 3aKOH
TOTPeIIHOCTh U3MepeHUsi CKOPOCTH Iy/U B COXpaHeHHs! SHePr1H B He3aMKHYTOH, HO
SKCIIepUMEHTE. KOHCEPB&THBHOﬁ cucrteme. MOXXHO /1

MIPUMEHUTD TOT 3aKOH /11 3TOr0
5KCIIePUMEHTA.
M.8.«bannucrnueckuii MassiTHUK» - B5 M.8.«bannucrnueckuii MassiTHUK» - B6

1. [JaiiTe onpefiesieHe KUHETUYECKOU 1. Yro Takoe KOHCepBaTHUBHAas CUCTeMa?

SHEPruu rnoCTyIrdTeJIbHOIO ABMXXEHUS TeJld.

[TpuBeauTE PUMED.

2.

ITosicHuTe, Kak ornpeaejnTb

CHUCTeMaTHY€eCKYIO IOTrPeIrIHOCTb U3MEPEHUA
CKODOCTH I1yJ/I1 B SKCIIEDUMEHTE.

2.

Kakue BeTMUMHbBI U B KaKOM

TM0C/IeZI0BaTeIbHOCTH OyZieTe U3MepsTh B
JKCIepuMeHTe?

M.9.«Coypapenue mapos» - Bl

M.9.«CoypapeHnue mapos» - B2

1. [aiiTe ompeziesieHHe TTOTHOW MeXaHUUYeCKOH 1. [aiiTe ompeziesieHHe UMITy/IbCa CUCTEMBI TeJl.
SHEpPruM CUCTEMBI. 2. 3anuiuuTe ¥ CHOPMyIUPYUTe 3aKOH

2. 3anuimTe 3aKOH COXPaHeHUs UMIYJIbCa COXpaHEeHHsl SHePTUM B HE3aMKHYTOM, HO
CUCTeMbI MaTeprabHbIX TOYEK, TOSICHUTE ero KOHCEpPBAaTHUBHOM cucTeMe. MO)KHO /i1 ero
(bu3uueckuii cMbIc/. MOXXHO 1 ero TIPUMEHUTH /151 JAHHOTO 3KCIepuMeHTa (OTBeT
MIPUMEHUTD i1 JAHHOTO KCIieprMeHTa (OTBeT TIOSICHUTE)?
TOsSICHUTE)?

M.9.«CoypapeHue mapos» - B3 M.9.«CoygapeHue mapos» - B4

1. Yro Takoe abCOMIOTHO YTIPyroe CcoyiapeHue? 1. Yro Takoe abCOMIOTHO HEYTIPYTOE COyjapeHre?
[TpuBesvTe npuMep. ITpuBesvTe pruMep.

2. Kakue BeJIMUMHBI U B KaKOU 2. IloscHuTe, KaK ONpeJeUTh CIy4YailiHyIO

TM0C/IeZI0BaTeIbHOCTH OyZieTe U3MepsTh B
JKCIepuMeHTe?

MOrpeniHoCTb U3MEPEHHUA B SKCIIEDUMEHTE.
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M.9.«CoypapeHue mapoB» - B5

M.9.«CoygapeHue mapos» - B6

1. Yro Takoe KOHCepBaTHUBHAas CUCTeMa? 1. Yro Takoe 3aMKHyTas CucTeMa
[TpuBeauTe npuMep. MaTepHa/bHbIX Touek? IlpuBeanTe npumep.
2. [TosicHuTe, KaK onpesie/IMTh 2. Kakue BemunHbl Bel 6yzieTe n3mMepsiTh B

CUCTeMaTH4YeCKYIO ITOrPerHOCTb U3MEDEHHA B
3KCIIEpDUMEHTE.

5KCIIepUMeHTe HalpsaMy!o (IIpsMoe u3MepeHue)?
B kakoi1 rocsiefloBaTe/IbHOCTH U KaK OLIeHUTe UX
IO PeLIHOCTh?

Tabmuua 1.3 — KpuTepuu OLIeHKU BBITIOJTHEHMSI U 3alllMThl JIabOpaTOpPHBIX paboT /il BCeX MOJyJiei

(Zasmee He MPUBOJUTCS)

Maxkcumaiib-

OnennBaeMbIi KOMIIOHEHT 3HAHUM 1 YMeHHUH

HbII 0ann

CTyJeHT TpebsBseT Tpero/jaBaTesito MOArOTOBKY K jlabopaTopHoi pabore, 11absioH
[t oTueta (00si3aTenbHO), TIOMydYaeT JOMycK K paboTe, [eMOHCTPUPYS TTOHUMaHUe |
3HaHWe — 4YTO Wu3MepsieT, Kak HeoOXOJUMO OpraHM30BaTh SKCIIEDUMEHT, Kak
HeoOXO0MIMO OLIEHUTb TIOTPELTHOCTh B JAHHOM 3KCIIePUMEHTe.

CTyJeHTbl TIPOBOJSAT SKCIIEDUMEHT, pacripeJe/iiB 00s3aHHOCTU B MaJioil TpyIIre.

2 da/1a

[TpoBoasAT npsiMble M3MepeHusi M 00pabaThIBAIOT UX Pe3Y/IbTaThl.

CTyZieHThI onpeZie/IsiFoT pe3y/ibTaT KOCBEHHOI 0 U3MepeHUsl.
OueHUBaOT TOYHOCTD Pe3y/IbTaTOB U3MepeHHUH (PaCCUMTBIBAIOT ITOTPEIIHOCTH).

CtyzeHT (KaK/blii) TOTOBUT OTUYET TO j1abOpaTopHOM paboTe, 3amMChIBaeT BBIBO/,
ripoBepsieT 0)OpMJIeHHEe OTUeTa M CAAeT ero Ha MPOBEPKY.

CTyzeHT 3amuinaeT oTueT 1o JyiabopaTopHO# paboTe (cm. 8onpockbl 05 3awjumbl: 1-U
80Npoc — nNoO meopuu 3KcnepumeHmd, 2-U 80nNpoc — NO Npakmuyeckoll uacmu
no Memoouke U pe3yAbmamam 3KcnepumeHma,
oyeHu8aHusi nozpewiHocmetl).

SKcnepumeHmad,

2 da/1a
no memoouke

Bcero 4 oa/ia

Tabmuua 1.4 — Kpurepuu o1jeHKH chOpMHUPOBaHHOCTU KOMIIETEHLWH MTPU M3yUeHUN MoAyJisi «MexaHuKa»

Kog v HaMeHOBaHUe
WH/IMKaTOpa AOCTHKEHUs
KOMITeTeHIIUU (4acTu
KOMIETEeHI1N)

Kputepuu otieHruBaHUs CHOPMUPOBAHHOCTUA KOMITeTEHLIUU
(4acTy KOMITETEeHLIUM)

COOTBETCTBYET OL[EHKE «3aUTeHO»
50-100% oT MakCcUMaaILHOro bania

N O-1omnk-1 Ucronb3yet
OCHOBHbI€ 3aKOHBbI
eCTeCTBeHHOHAayUHbIX
JUCLIUTUIAH [l pellieHust
CTaH/IapTHBIX 3a/iau
B COOTBETCTBUU
C HarpaBJ/IeHHOCTbIO
ripodeccoHaIbHOM
JlesiTeNIbHOCTH

JleMOHCTpUpYeT 3HaHKe 3aKOHOB MeXaHWKH (3archiBaeT GOpMYIbI
3aKOHOB, MOSICHSIET UX (PU3NYECKHI CMBIC U BeJTMUUHBI, BXO/SIIUE B
3aKOHBI), TTOSICHSIeT, K KaKVM SIBJIEHUSIM OTHOCSITCSI 3aKOHBI MeXaHHKH,

crocobeH OOBSICHATE CYITHOCTD SIB/IeHUH. [IeMOHCTpUpYyeT yMeHre

NIPUMEHSITE OCHOBHBIE 3aKOHBI MeXaHHUKHU K PelleHHI0 CTaH/[apTHBIX 3a/iau
Ha TIOCTyTaTeIbHOe U BpalllaTe/IbHOe JBWKEHHe TBEPJOro Tesia: BepHO
3anMceIBaeT HOpMYJIbl 3aKOHOB MeXaHHUKH B peLleHHH 3a/jaul, CriocobeH
TIOSICHUTD 3aKOHBI, CHOPMY/IUPOBaTh METO/ PeIleHus 3alaui, OSICHUTb,
KakK IMPUMEHSIOTCS 3aKOHBI K PeIlieHHI0 CTaHAAPTHBIX 3aJay MeXaHUKH,
UCIIO/Ib3YeT 3aKOHBI [IJIs PELIeHUs] CTaHJAPTHBIX 3a/jau MEeXaHUKH
(cm.n.2.2 ®OC)
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Mopaysb 2. D/1eKTpojMHAMHKA

Kon10KkBuym «3/1eKTPOAUHAMUKA»
Bonpocbl Koanokeuyma (3agepwiums ¢ppasy, packpbimb onpedeneHusi NOHSIMus, 8eAU4UHbl, 00BACHUMD
CyWHOCMb 3aKOHOB8 U ONUCAMb «MeXaHU3M» NPOMeKaHUst seaeHull):
. DNIeKTPUYeCKUH 3apsAj. DJIeKTPUUEeCKUM 3aps] — 3TO0... OJeKTpuueckuil 3apsifi (onpedesneHue
ge/uyuUHbl). JJUCKPeTHOCTh 3/IeKTPUYEeCKOro 3apsijia (3apso /06020 mena KpameH 3apsdy 3/1eKmpoHda,
¢opmyna). Kak B3auMofecTBYIOT 3apsifibl (08a euda e3aumodelicmeusi)? ToueuHblid 3apsif — 3TO...
PacripesieneHHblii 3apsiy — 3TO .. JIWHeliHas, TMOBepPXHOCTHas, OObeMHas TUIOTHOCTb 3apsi/iOoB
(onpedeneHus eenuuuH). 3aKOH COXpaHeHUs 3/IEKTPUUECKOT0 3apsiia ((popmyna, gpusuueckuli cMbica U
¢opmynuposka).
. D/IeKTpUYeCcKoe T1oJ/ie TOUEYHOro 3apsiia B BakyyMme. JjekTpuueckoe rmose (OI1) — 3ro...
OnekTpocTaThueckoe Tojie — 3TO 37eKTpUUecKoe TIojie Hero/BM)KHBIX 3apsiZioB. HampspkeHHOCTb U
nioteHtan JI1 (onpedeneHue geauuuH). Cunosble muHUK D11 — 3T0... DKBUTIOTeHLIUAbHBIe TUHUN II1
— 3T0... Kakoii BU/l UMeIOT CUJIOBbIe JTMHUM T10JIs TOU€YHOTO 3apsijia, HUTHU, MJIaCTUHBI, KOH/eHcaTopa?
Ha 3apsijax Kakoro 3Haka MOTYT HAUMHATHCS W 3aKaHUMBAThCS CUJIOBble MHUM Tons? Kakoi Bup
MMeIOT 3KBUTIOTeHIMa/IbHbIe JIMHUM T10JI1 TOYeyHoro 3apsga? UTo Hajo c/ienarb C 3apsiioM, 4TOOBI
YBeJIMUUTh HaMpsyKeHHOCTh ero moJjisi B uccjieiyeMoit Touke? Eciu 3apsi/i yBeIMuuTh B /IBa pas3a, Kak
M3MEeHUTCsl HarpshDKeHHOCTh ero ToJisi B uccienyeMoi Touke? Cusia, [eMCTBYOIIas Ha TOUEUHBIN
3apsifi, moMelrieHHbId B Touky OI1, paBHa ... ((popmyaa nonyuaemcs u3 onpeodeneHusi HaNPSAHCEHHOCMU,
Kakue genuyuHbl 8x005iM 8 Hee, O UeMm OHa 208opum). IIpu yBenrueHWH MPOOHOrO TOYEUHOTO 3apsi/a,
KaK HW3MeHSTCA Cuja TI0/ii M HarpsDKeHHOCTh TOJisi B TOYKe, Kyja TOMeIalT 3TOT 3apsii?
[MToreHlManbHasE SHEPrusi TOYEUHOTO 3apsifia, ToMellleHHOro B TouKy OII, paBHa ... (dopmyna
TI0/y4aeTcsl U3 Orpe/ie/ieHUs TOTeHlIMasna, Kakie BeJIMUKMHbI BXO/IAT B Hee, 0 ueM OHa roBoput). Cua
B3aMMOJIEMCTBUS  ToueuHbiX 3apsgoB (3akoH KynoHa) (gpopmyna, ¢usuueckuli cmbica U
¢opmynupoeka). HanpspkeHHOCTb W TIOTeHLIMan TMOJsi TOUeuHoro 3apsiia (¢popmyabl 041 pacuema
Xapakmepucmuk OaGHHO20 3/eKmpuuecko20 nojsi 8 mouke). HamnpsbkeHre B 3/1eKTPOCTaTUUYECKOM T10Jie
(onpedenenue geauuuHbl). Pabora cus, MeHCTBYIOIMX Ha 3apsj, noMmenleHHbd B OI1 (onpedeneHue
geauuuHbl). CBs3b MEXY TMOTeHL[MasioM U HampsbkeHHOCThI0 OI1 (¢popmyna u nosicHeHusi: npoekyus
8eKMopa HAnpsiXceHHoCmu Ha boe HanpaeneHue pdsHO yObLIU nomeHyuasa 8004b 3MO20
HanpaeneHus, 8 6eKMOPHOM 8ude C8s13b 6blpaxcaemcsi ¢ nomowblo 2padueHma). Kak HarpaBieH
rpajueHT MoTeHI[Mana U KaK HampaB/ieH BeKTOP HarpsbkKeHHOCTU? (800/1b OOHOU AUHUU, HO 8 pa3Hble
CMOPOHbI, nouemy — Kak MeHsiemcsi nomeHyuan) [lBa rpaduka: 3aBUCUMOCTH HampsOKeHHOCTU U
MOTeHIMaja ToJisi TOUEUHOTo 3apsjia OT paJvaabHOW KOoOpAuWHAThl. IloTeHIManbHOE Mojie — 3TO...
OnekTpocTaThueckoe ToJjie — TOTeHLUaAbHOe, MOTOMY UTO ... (paboma KyAOHOBCKUX CUA NoAs No
nepemeuwjeHuro 31eKmpuueckoz20 3apsod 600/1b 000l 3aMKHymol mpaeKmopuu pagHd Hy/t, Cunoeble
AUHUU 31eKmpoCcmamuuecko20 no/s MO2ym HAUUHAmMbCs U 3aKaHuueambcsi Ha 3apsidax). T1oTok
BeKTOpa HaMpsKeHHOCTU 37IeKTPUUeCKOT0 ToJist (onpedesneHue eauyuHbl). Teopema ["aycca B Bakyyme
(¢popmyna, usuueckuli cmbica u popmyaupoeka). Y cnoBre NOTEHIIMATLHOCTU 37IeKTPUUeCKOTo T10JIst
(TeopeMa O UMPKY/ISLUU [T 3/eKTPOCTaTUUeCKoro Tosisi) (¢popmyna, cpusuueckuli cmbica u
¢opmynuposka).
. DJIeKTpUUecKoe Ti0jie HeCKOJIbKUX 3apsifioB B Bakyyme. [IpuHuun cynepriosuiuu (¢opmyna,
¢usuueckuil cmbicn u ¢opmyauposka). Ocobasi Mozesb 3apsiioB: 37eKTPUUeCKUN JUMOMb — 3TO...
Kakoit BU/i IMEIOT CUJIOBBIE JIMHUM TI0J1s1 AWTTONsA? [TprMephbl IprMeHeHu s TIPUHIIUTIA CYTIEPIIO3UINU K
pacuety OII, co3panHoro: 1) AByMsi WK TpeMs 3apsiiaMu, 2) ABYMsI TJIaCTUHAMHU.
. DJIEKTpUYeCKoe ToJie B BelllecTBe. DJIeKTpOCTaThuecKass MHAYKIWs (mpoBoaHUK B DIT). CBoOOAHbIE
3apsiibl — 9TO 3apsAbl MPOBOJHUKA, KOTOphIe CIOCOOHBI CBOOOJHO TiepeMellaThCs 10 BCEMY ero
00beMy. UTO IPOUCXOUT C JIEKTPUUECKUMH 3apsiZlaMy B TIPOBOTHUKE U C IIPOBOZAHUKOM B 1[€/I0M TIPH
HaBe/leHUM Ha HeTo 37IeKTPUUecKOoro Tojsi? JaeKTpocTaThueckasi MHAYKLUS — 3T0... KakoBo yc/ioBue
BO3HUKHOBEHUSI 3JIEKTPOCTAaTUUECKOW WHAYKUMU? YTO MPOUCXOAUT C HANPSHKEHHOCThIO U
TOTeHIMa/IoM TIOJsi BHYTPU W BHe 3apskeHHOTo TIpOBOJHMKA? [IBa rpaduka: 3aBUCUMOCTU
HaNPsDKEeHHOCTU W TIOTEHITMa/Ia TI0J1s 3apshKeHHON cephl OT paiiasbHOM KOOPAUHATHI (BHYTPU U BHE
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ee). IloTeHuuan TPOBOAHMKA — 3TO... KoHAeHcaTOp — 3TO... OIeKTPOEMKOCTb YyeJUHEeHHOTrO
MPOBOJHUKA M 3/7eKTPOEMKOCTb KOHZeHcaTopa (onpedeneHus 6eauyuH, Om 4Ye20 3dsucum
anekmpoemkocmb). KakoBbl CBOWMCTBa coefWHEHUM KOH/|eHCAaTOpPOB? (ceolicmea napanienbHo20 U
nocnedo8amenbHO20 coeOUHeHUll KOHOeHCamopog, Kak onpedeaums 00Wyi0 31eKmpoemMKOCb, 3apsiobl
U HanpsiyceHusi KOHOeHCamopog 8 3mux coeduHeHusix). UTo MOXKHO cjiesiaTh C JBYMsl OJJUHAKOBLIMU
KOH/IEHCATOpaMH, UTOOBI «CO3/]JaThb» MEHBIIYI0, UeM Yy OJHOTO, 3JIeKTPOEMKOCTh Ha Yy4YacTKe
j/leKTpuueckor 1ermu? YTO MOXKHO cZiesiaTb C JABYMsI OJJMHAKOBBIMM KOHJ€HCAaTOpaMU, 4YTOOBI
«C037aTb» OOJIBILYI0, YeM Yy OJHOTO, 37eKTPOEMKOCTb Ha Y4YaCTKe 3/eKTPUUEeCKOH Lermu? DHeprus
3JIeKTPUUECKOTO TIOJsST YeAWHEeHHOro TIPOBOJHMKA W 3HEprvsl 3/1IeKTPUUYEecKOoro TIojisi KOHJeHcaTopa
(chopmynbl 01 pacuema, kakue 8eaUUUHbI 8X00SiM).

. D/IleKTpU4yeckoe mosie B BemiecTBe. [lonspusaius ausnekTpuka (ausnekTpuk B OI1). CBs3aHHbIe
3apsiAbl — 9TO 3apsifibl JU3/EKTPHUKA, KOTOpble He CIIOCOOHBI CBOOOJHO TepeMelaThCs 0 BCEMY €ro
06beMy. UTO MpPOUCXOAUT C MoOJjeKydamMy (TOJISIPHBIMA W HEMoJIIPHBIMM) B JU3JIEKTPUKe TIpU
HaBeJIeHUM Ha HUX 3JIEKTPUUECKOTro 1osisA? UTo MpPOMCX0auT C AU3IEKTPUKOM B 11€JI0M TIPU HaBe/leHU!
Ha Hero 3JjieKTpuyeckoro roisi? [Tonsipusanys Ju3/1eKTpUKa — 3To... KakoBo yc/ioBre BO3HUKHOBEHUS
MOJISIpU3aLMU  IU3/1eKTpUKa? [useKTpuueckass IPOHULIAEMOCTh BelljecTBa (onpedeneHue 8eauuUHbl).
OneKTpUUecKuil JUMOb — MOZe/b CBA3aHHBIX 3apsiioB, 3TO /IBa 37eKTPUUeCKUX 3apsifia, CBs3aHHbIe
MeXXy coOOM, TIPU 3TOM OHU OJJUHAKOBBIE 110 MOZYJII0, HO pa3HbIe TI0 3HAKy (O/IUH — MOJIO>KUTETbHBIH,
BTOPOM — OTpHULIATe/bHbIN). OJIeKTPUUECKUM JUTO/IbHBIA MOMEHT (onpedeneHue 6eauuuUHbl),
T0JIIPU30BaHHOCTh, 3J/IEKTPUUYEeCKoe CMelljeHUe (onpedeseHuss @enuyuH). YpaBHEHUE CBSI3U MeXAy
BEKTOPOM 3JIEKTPUUYECKOTO CMellleHUs W HamnpspKeHHOCTBbIO 3yieKTpuueckoro mnoss (¢popmyna,
¢usuueckutll cmbicn u gopmyauposka). [1Ba rpacdvka: 3aBUCUMOCTU HArpsDKEHHOCTH U TOTeHIMasa
ToJIsT KOHJIeHCcaTopa OT TOTepeyHol KOOpAWHAThl MeX/y T/IaCTUHAMU KOH/IeHCAaTopa B OTCYTCTBUU
IvoneKTpyuKa. [IBa rpaduka: 3aBUCHMOCTU HampsyKeHHOCTA W 37IeKTPUUYECKOT0 CMeIeHUs T0Jis
KOH/IeHCaTopa OT TIOTepPeYHON KOODJWHATHI MPU HaIUuuM [BYX AU3IEKTPUKOB. UTO TMPOUCXOAUT C
HarpspKeHHOCTBbIO U 37IeKTPUUYECKUM CMelljeHHeM T0/Isi B JU3/IeKTPUKe 10 CPaBHEHHI0 C BaKyyMOM:
YMEHBIIAI0TCsA, YBEJIMUMBAIOTCS, He U3MEHSIOTCS OHH, eC/Id 3aMeHUTh BaKyyM Ha Au3aeKTpuk? Uto
MOYKHO CZieJlaTb C KOHZIEHCATOPOM, UTOOBI YBEJIMUWTH HAMPSHKEHHOCTb TOJIT MEXIY TJIaCTHHAMU
KOH/leHcaTopa (nosicHume ¢ nomowblo ¢opmybl)? UTo MOXHO cZenaTb C KOH/EHCAaTOPOM, YTOOBI
YMEHBIIIUTh HarpsDKeHHOCTh TIOJsT MeX/y TJIaCTUHaAMU KOHZeHcaTtopa (nosicHume ¢ NOMOWbio
¢opmyabl)? DneKTpocTaTUUeCKUd 3akoH ['aycca B amanekTpuke (popmyna, cusuueckuli cmbica u
¢opmynupoeka).

. DNIeKTPUYECKUH TOK. OJIEKTPUUECKHH TOK — 3TO0...  (OsudiceHue 3apssi0o8 nod Oelicmauem
31ekmpuyeckozo noss). I1oCcTosIHHBINA TOK — 3TO... KakoBO yc/ioBHe Cyl|eCTBOBaHUS 371eKTPUUECKOro
Toka? Cusia U TJIOTHOCTh TOKa (onpedeneHus genuyuH). CTOpOHHHE CHJIbI — 3TO ... CoOINpoTUB/IeHHe
MPOBOJIHUKA (OnpedesneHue eeauyuHbl, OM Ye20 3aeuUcum conpomueneHue NpoBoOHUKA), YAeabHOe
COTIDOTHB/IEHWE U y[leJibHasi TIPOBOJUMOCThL TIpoBoAHMKa (0B-H). Hanpsbkenue, 3[IC, pa3HOCTb
TOTEeHILIMA/IOB B TIPOBOAHUKe (onpedeneHusi eeauuuH). CBOWCTBA COeWHEHWN COMPOTUB/IEHUMN
(ceoticmea napanneabHO20 U NOCAE008AMENbHO20 COeOUHeHULl conpomueneHull, mo ecmb, KAaKOBbl
obujee conpomueneHue, MOKU U HANPSNCEHUS CONpomMueneHull 8 3mux coeOuHeHusix). UTo MOXKHO
cenatb C ABYMsI OJMHAKOBBIMK COTMPOTHB/IEHMSIMH, UTOOBI «CO3/aThb» MeHblllee, UeM Yy OZHOTO,
COTIPOTUBJIEHHE Ha yudaCTKe 3/IeKTPUUecKou 1jenu (nosicHume ¢ nomowbto ¢opmynbl)? UTO MOKHO
cienatb C JBYMsl OJUHAKOBLIMU COTMPOTUB/IEHUSIMU, UTOOBI «CO3[aTb» Oosbliiee, YeM Yy OZHOTO,
COTIPOTUBJIEHHE Ha y4uaCTKe 3/eKTpUuecKou 1enu (mosicHute ¢ (opmyoii)? 3akoH Oma (3akoH Oma
JI/IsT HEOJIHOPO/IHOTO yYacTKa Liemnu, 3akoH OMma [ijis OJHOPOAHOTO yuacTKa Lieru, 3akoH Oma asst
3aMKHYTOM 1eny, 3akoH Oma B guddepeniansHoi dopme) (¢popmynbl, usuueckuil cmbica u
¢opmynupoeku). [1Ba rpadmka: 3aBUCHMOCTH CHJIbI TOKAa OT HAarpsDKeHUS W TJIOTHOCTU TOKa OT
HamNpsDKeHHOCTU. YTO MOXKHO CZiesiaTh, UTOOBI YBEIMUUTh CUIYy TOKA B MpoBoAHuKe? IIpaBusa
Kupxroda (¢popmyabt u ¢popmynupoeku). Pabota 1 MOIITHOCTb TOKa (onpedeneHus 8eauuuH). 3aKOH
Ixoyns-Jledua (¢popmyna, ¢usuueckuil cmbica u opmyauposka). I'paduk 3aBUCUMOCTUA MOIHOCTH
TOKa OT COTMPOTHBJIEHUsS] Harpy3Ku. 3aKOH COXPaHeHWs SHepruM B 37eKTpuueckou uernu (¢popmyna,
¢usuyeckuti cmbica u popmyaupoeka).
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7. CBolCTBa 3/IEKTPUUECKOTO TIOMS B 3aKOHAaX W ypaBHEHWSIX CBs3M Teopud mons (06obieHMe):
1) TIoTOK HampsKeHHOCTU 37eKTpUUeckoro Tossi (onpedeseHue geauuuHbl). Teopema Iaycca asis
3/IeKTPUYECKOTro T0Jisi B BaKyyme U B BelljecTBe (dopmy/a, (pu3nuecKuii cMbICT U (HOPMY/IHMPOBKA).
2) Teopema 0 ULMpKyJ/sLMM BeKTOpAa HaMNpPsDKEHHOCTHU 3/1eKTPOCTaTHyecKoro mnons (¢opmyna,
¢usuueckuli cmbican u popmyaupoeka). 3)3akoH Oma B auddepeHiManbHOM ¢opme (popmyna,
¢usuueckuli cmbicn u ¢Gopmyauposka). 4) YpaBHeHHe CBS3M 3JeKTPUUYECKOTO CMeIlleHus |
HarpsDKeHHOCTH 3JIeKTPUYeCKOro nosist (popmyna, puzuueckuli cMbica u popmyauposKa).

8. MaruuTHoOe moJie MPOBO/JHUKA C TOKOM B Bakyyme. MarnutHoe none (MII) — sto... MarauTHas
UHAYKLUsS (onpedeneHue eeauuuHbl). IIpaBuno OypaBurka. CunoBbie suHuM MII — 370... BuxpeBoe
TI0jie — 3Mo nosje, Cu/n08ble AUHUU KOMOPO20 3aMKHYmbl, paboma 600/b CUA08bIX AUHULU PABHA HY/HO
(cpasHume ¢ nomeHyuanbHbIM nosem). MarHUTHOe Ti0Jie — BUXPeBOe, MOTOMY UTO ... (O CU108bIX
JUHUSAX Ma2HUmMHo20 nossi). 3akoH buo-CaBapa-Jlarutaca B o01rieM BHjie U ero BUA A8 pacyeta MII
TIPOBOZIHUKOB C TOKOM IIPOCTON TeoMeTpuueckor ¢dopmbl (popmyna, ¢usuueckuii cmbica U
¢opmynupoeka). I'padmK 3aBUCUMOCTH HAMPSHKEHHOCTH MarHUTHOTO TI0/IsI 0ECKOHEUHOTO TIPOBO/JHUKA
C TOKOM OT pajuasbHON KOOpAWHAThl. Kak BBIVIAASAT CUIOBble JIMHUM MarHWTHOTO TIOJS OJHOTO
OeckoHeUHOTO TIPOBOAHMKA C TOKOM? [leiictBe MII Ha 3apspkeHHyr0 wactuiy, cuia JlopeHra
(cpopmyna, puszuueckuti cmbica u popmynuposka). UTo IPOMCXOAUT C 3apspKeHHOM yactulieir B MIT (no
Kakoll mpaekmopuu 08udcemcsi uacmuyd, Umo npoucxooum c ee KuHemuuecKkoli 3Hepeuli)? [elicTBue
MII Ha TpPOBOJHMK C TOKOM, 3akoH Awmmepa (¢popmyaa, ¢usuueckuili cmbicn u ¢dopmynuposka).
[TpaBuno neBoii pyku. UTO MPOMCXOAUT C TIPOBOJHUKOM C TOKOM B MarHWTHOM I1oJie (Kak Oeticmeyem
cuna, Kak oH osudicemcs)? Kak B3auMOo/IeMICTBYIOT TIPOBOJHUKH C TOKaMU (KakK delicmgytom Cu/bl, KaK
08UICYMCsl NPOBOOHUKU ¢ 0OUHAKOBbIM U PA3HbIM HanpasaeHusmu mokog)? Ocobast MofiesTb TOKa TpH
WCC/IeIOBAHUA MaTrHUTHBIX SIBJIEHUN: KPYTOBOM TOK — 3TO 3AMKHYmMblll NPOBOOHUK C MOKOM, €20
nogedeHue uacmo uccaedyrom 8 MI1. Pamka ¢ mokom — 3mo npumep Kpy208020 moka. [elictBue MII
Ha paMKy C TOKOM. UTO MPOUCXO/UT C paMKOM C TOKOM B MarHUTHOM TioJie (Kak delicmgytom CUsbl, KaK
OHa Osudicemcsi, Kak opueHmupyemcsi 8 MII)? MarHuTHbIi MOMeHT (onpedeneHue geauuuHbl). UTo
MIPOMCXOJUT C MAarHUTHBIM MOMEHTOM KDYrOBOIO TOKa B MarHUTHOM mosie? Pabora cun MII mo
riepeMell[eHH1I0 TIPOBOJHUKA U PaMKHU C TOKOM ((hopmy/ibl 015 pacuema, Kakue geauduHbl 8X00sim).

9. MarHuTHoe TO/le HeCKOJbKUX TPOBOJHUKOB C TOKOM WJ/IM TIPOTSKEHHOTO TIPOBOJHMKA C TOKOM B
Bakyyme. [lpuniun cynepriosuiuu (¢opmyna, ¢usuueckuii cmbicn u ¢gopmyauposka). Ilpumep
NpUMeHeHUsi TIPUHIUMA Cymnepro3uiud K pacuety MII, co3gaHHOro [Bymsi OeCKOHeUYHBIMU
TPOBOJHUKaMU ¢ TOKOM. [Ipumep mpuMeHeHUs MPUHIMIIA CYTIePHO3ULMU K pacueTy MII M30rHyThIX
TIPOBOJJHUKOB C TOKOM.

10.  MarnauTHoe Tiosie B BemjectBe. Ocobast MO/ie/ib TOKa TPU UCC/IeIOBAHUA MarHUTHBIX SIBJIEHUN:
KPYT'OBOM TOK — 3TO ... Mo/eKy/sipHble MOKU — 5Mo npumep Kpy208bix mokKos. MazHemuk — eeujecmeo,
cnocobHoe peazupogams Ha MII. [Juamaruetusm — 370... [lapamarHeTusm — 310... @eppoMarHeTv3m —
3T0... Yrto npoucxoaut ¢ MII B fuamarHeTvkax, apamarHeTvkax, (heppoMarHeTHKax Mpy HaBeeHUU
Ha HUX BHEIIIHer0 MarHUTHOTO MoJisi? MarHuTHasi MIPOHULIAeMOCTh BelllecTBa (onpedesneHue 8eauuuHbl).
Tpu rpaduka: 3aBUCHMOCTH MarHUTHON MHAYKLMM MarHeTUKOB OT MarHUTHOW WHAYKLIMW BHEIHETo
MII. HamMarHuueHHOCTb, HampskeHHOCTb MarHUTHOTO TOJsi (onpede/neHusi 8eAuduH). YpaBHeHUe
CBSI3W MeXy MHIYKIMeld MarHWTHOTO TI0Jii W HamnpsyKeHHOCTbIO MarHUTHOro mons (¢gopmyna,
¢usuueckuti cmbica u popmyauposka).

11.  CaoiicTBa MarHMUTHOTO T10JIsl B 3aKOHAX U ypaBHEHUsIX CBSI3U TeopuH 11oisi (060011eHMe):

1) MaruuTHbIl TIOTOK (onpedeneHue geauuuHbl). Teopema "aycca Jijisi MarHUTHOTO TI0JIST B BaKyyMe U B

BeriectBe (¢popmyna, ¢pusuueckuil cmbicn u ¢dopmynupogka). 2) Teopema 0 LMPKY/ISIMM BeKTOpa

HarpspKeHHOCTU MarHUTHOTO 1107151 ((popmyna, pusuueckuli CMbICA U (hOPMYAUPOBKA).

3) YpaBHeHWe CBSI3M MAarHUTHOM WHIYKLMA W HamNpsUKeHHOCTW MarHutHoro ronis (¢opmyna,
¢usuueckuti cmbica u popmyaupoeka).

12.  siB/ieHHe 3/1IEKTPOMArHUTHON UH/YKI[UH. SIB/IeHNe 3/IeKTPOMarHuTHOM UHAYKLWYU — 3TO... UTo
MPOUCXOAUT B IPOBOJHUKE MpU n3MeHeHUU MII, HaBeZjleHHOro Ha Hero? 3aKOH 3/IeKTPOMAarHUTHOM
UHAYKLIMY B TpakToBKe Dapazes (3akoH Papages (hopmyna, puzuueckuli cmbica u popmyaupoeka)).
[TpaBusio Jlenua. YTo mpoUCXOUT NP W3MEHEeHUY MarHUTHOT O T10/151 B BaKyyMe, Bo3Zyxe? 3akoH
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dapajiesi B TpakToBKe MakcBesia (¢popmyna, ¢pusuveckuil cmbica u popmynupoeka). UTo mporucxoauT
B KaTylIllKe UHAYKTUBHOCTHU Tpu usmeHeHuu MI1, HaBesieHHOT0 Ha Hee? [ToToOKOCIeryieHre
(onpedeneHue senuuuHbl). 3akoH Dapajes AJis 3/1eKTPOMarHUTHOW UHAYKLIUM B KaTy1ike (hopmya).
Kak Mo>kHO co3z1ath (nHAympoBatsb) 3/1C B mpoBogHUKe? Omeem: cywjecmeyem mpu cnocoba
uHdyyupogaHus 3/]C: 1) undyyuposarue 3/IC 8 3aMKHymoM npo8OOHUKe Npu U3MeHeHUU HanpasneHust
8eKmopa MazHUmHol UHOyKyuu (2eHepamop nepemeHH020 moka, ¢popmyaa oas 3/1C), epaguk
3asucumocmu 30c om 8pemeHu; 2) UHOyYupoeaHue 3.0.C. 8 OmMpe3Kax NPoBOOHUKO8, OBUMCYWUXCS 8
MazHuUmHom nose (pucyHok, ¢popmyna oas 3/1C); 3) uHdyyuposavue 3/IC 8 3aMKHYmMoM Npo8OOHUKe
npu HagedeHuu nepemeHHo20 MII (usmeHeHuu MazHUMHOU UHOYKYuU). DyieKTpUuueckoe rose -
MOTeHLHAIbHOe, eCJIH ... (IpuMep). DJIeKTPUUeCcKoe ToJjie — BUXPeBoe, eC/iu ... (Ipumep).

13.  fiBjieHue caMOMHAYKIUHU. SIB/IeHHe CAMOMH/YKIIUU — 3TO... UTO MPOUCXOAUT B 3aMKHYTOM L[eTH
TOCTOSIHHOTO TOKA TPU 3aMbIKaHWU KiTtoua? WHAYKTUBHOCTb KOHTYpa U KaTYIIKU C TOKOM (0B-H).
3akoH Papagies a1 caMouHAYKLUUM (popmyna, ¢pusuueckuil cmbica u popmyaupoeka). DHeprusi

MarHuTHOro nons (popmyna 045 pacuema, Kakue 8eAUHUHbL 8 Hee 8X005M).

14.  CaoiicTBa 3/1eKTPOMarHUTHOTO T10Jisl B 3aKOHAaX U YpaBHEHUsIX CBS3U TeopuH 1osisi (06001jeHMe):
Cucrema ypaBHeHui MakcBesia (B UHTerpajbHOU hopme) (3mo 3aKOHbl 31eKMpPOMA2HUMHO20 No/s
07151 8cex c/yuaes e2o0 cyuwjecmeoeaHusi, popmyabl, pusuueckuli cmbicn). Tok cmewjeHuss —nepemeHHoe
J/eKmpuueckoe nosje, GO3HUKamWwee 6 moll obracmu npocmpaHcmea, 20e usmeHsiemcs MII

(nepemenHoe MII).
Tabmuia 1.5 — Kpurepuu orjeHKH KO/VIOKBUYMa «DJIeKTPOAWHAMUKA»

OrneHMBaeMblli KOMIIOHEHT 3HaHWW U YMEHUH

MakcuManbHbIH 6ann
151 OL|eHNBaeMOoT0
KOMIIOHEeHTa

CTy/leHT JeMOHCTpUpYeT 3HaHKe Mo/leflell 37IeKTPUYecTBa U MarHeTU3Ma,
MOHUMaHHe OTJIMUKI (pU3nuecKoi npupojsl nosei (3apsag, II1 u MII u ux
CBOMCTBA, IMTI0JIb, KDYTOBOW TOK U T.I1.)

CTy/leHT JeMOHCTPUPYeT 3HaHue sIBJIeHU 3/IeKTpUUYecTBa U MarHeTH3Ma,
TOHMMaHWe OT/INUKi (hU3MUYeCcKou MpUpo/bI Tosiel (CBokcTBa 3apsi0B, J11 u
MII, funosisi, KpyroBOr0 TOKA, siBJieHHe 3JIeKTPOMAarHUTHOW WHAYKLIUU U T.11.)

CTyJeHT leMOHCTPUPYeT 3HaHUS Be/TMUlH, XapaKTepU3yIoIIUX CBOMCTBA U
MoBeZIeHHe MOJieJiel, a TaK)Ke BXOJSIIMX B 3aKOHBI (8e/1UYUHA Xapakmepusyem).

CTyJeHT IeMOHCTPUPYeT 3HaHUS Be/TMUlH, XapaKTepU3yIIIUX CBOMCTBA U
TIOBeZIeHHe Mo/JieJield, a TAK)Ke BXOJSIIUX B 3aKOHBI (8e/1UYUHA YUC/AEHHO pAeHa).

CTyJeHT IeMOHCTPUPYeT 3HaHUS Be/TMUlH, XapaKTepU3yIoIIUX CBOMCTBA U
ToBeZieHre Mojie/iel, a Tak)Ke BXO/SILUX B 3aKOHbI (8e/1UUUHA — BeKMOPHAs U
umeem ciaeoyroujee Hanpas/neHue).

CTyJeHT IeMOHCTPUPYET YMEHUS OOBbACHATh (PU3NUECKUIM CMBICTT OCHOBHBIX
3aKOHOB WJIY TIPeJICTaB/IsTh UX B TpadrueckoM BU/ie (TeopeMa ["aycca, 3aK0oH
Owma, nipaBuia Kupxroda, 3akoH ®apaies 1 Ap.), Ha OCHOBe KOTOPbIX MOTYT
OBbITH pellieHbl CTaHAAPTHBIE 3a/]auu.

CTyJieHT JleMOHCTpUpYyeT YMeHUs (popMy/IMpoBaTh 3aKOHEI (TeopeMa ["aycca,
3akoH Oma, npaBuia Kupxroda, 3akon ®apa/ies), Ha OCHOBe KOTOPBIX MOTYT
OBITh pelieHbl CTaHJAPTHBIE 3a/IaUH.

CTyJieHT JleMOHCTpUpYeT 3HaHUs MaTeMaTHueCcKUx (popMys1 3ak0HOB (Teopema
I"aycca, 3akoH Oma, npaBuia Kupxrodga, 3akoH Papages), Ha 0OCHOBe KOTOPBIX
MOTYT OBITh pellleHbl CTaH/IapPTHBIE 3aJauM.

MakcumanbHBIM Oasn 3a KOJIJIOKBUYM

15




Bonipocsl /11 3aI{UTHI 0TYETOB 10 J1a00paTOPHBIM padoTaM Mo MOAY/II0 «JIEKTPOJUHAMHKA»
Bonpocbl 04 3awjumbl omuemog8 Aab6opamopHbix pabom no Mooymo «1eKmpOoOUHAMUKA»
(1 6ann 3a noaMblli omeem Ha Kaxcoblli 80NPOC, MAKCUMym — 2 6aa1a 3a YCMHYI UAU NUCbMEHHYHO

3awumy omuema)

B-1 J.2.«Onpepenenue 3/]C meToaom
KOMIIeHCaluu»

B-2 J.2.«Onpepenenue 3/1C meToaom

KOMII€HCAIlUH»

1. [laviTe onpeziesieHHe 3/1IeKTPUUECKOTO
COTIPOTHUBJIEHUSI.

2. HapucyiiTe 3/1eKTpUUECKYIO CXeMY
5KCTiepuMeHTa U BbIBE/IUTE PACUeTHYIO
dopmyny anst 3/1C B Baitiem sKcrieprmeHTe.
B uem CcyTh KOMITEHCAIJMOHHOTO Crocoba
onpenenenus IAC?

1. [laiiTe oripefiesieHrie HAMPSDKEHUS Ha y4acTKe
snekTpuueckoit tienu u IIC. Uto Takoe
BHYTpeHHee conpoTus/eHue J/JC?

2. HapucyuTe 3/1€KTPUUECKYIO CXeMY
5KCIepUMeHTa U BbIBEJUTE PaCYeTHYIO
dopmyny ans 3C B Baiiem 3KcriepuMeHTe.
B yeM cyTbh KOMITeHCALIMOHHOTO Criocoba
onpepenenus I1C?

B-3 J.2.«Onpepenenue 3/]C meToaom

KOMII€HCAIluH»

B-4 J.2.«Onpepenenue 3/]C meToaom
KOMIIeHCaluu»

1. JlauTe onpesienenue cumbl Toka. Hapucyiite
cxemaruueckoe U300pakeHre peabHOro 1
WJ1eaJIbHOT0 MCTOYHUKA TOKA.

2. TlosicHute pacyeTHyto hopmyy
9KCTIePUMEHTA U METO/] U3MEpEeHMs.

1. 3anuumre u cpopmynupyiiTe 3akoH Oma B
00006111eHHOM (MHTerpasbHOM) hopMme.

2. Uto u3MepseTcs B IKCIIepUMeHTe KOCBEeHHO U
KAaK OLeHUTb [OrPeLIHOCTh JaHHOIO
KOCBEHHOI'0 U3MepeHus?

B-1 J.3 «MocTHK YUTCTOHA»

B-2 J.3 «MocTHK YUTCTOHA»

1. OT uero 3aBUCUT 371€KTPUUECKOE
coripoTuB/ieHre? OT yero 3aBUCUT yie/IbHOe
37IeKTpUYecKoe CorpoTuBieHue? [alite
onpejiesieHNe 31eKTPUUECKOro
COMNPOTHBJIEHHSI.

2. UTto u3mepsieTcs B SKCIIepUMeHTe HarpsiMyto
Y KaK OLIEHUTb MOTPEITHOCTh JAHHOTO
TIPSIMOTO M3MepeHuUst?

1. [laiiTe onpefesieHle HaNpsDKeHUsI Ha y4acTKe
3/1eKTpruYeckou Lenu. OT yero 3aBUCUT 3HaK
NIpoM3Be/leHUs] CUJIbl TOKA Ha CONIPOTUB/IeHUe
B ripaBuie Kupxroda?

2. Uto u3MepseTcs B IKCIIepUMeHTe KOCBEeHHO U
KAaK OLeHUTb [OrPeLIHOCTb JaHHOI0
KOCBEHHOI'0 U3MepeHus?

B-3 J.3 «MocTHK YUTCTOHA»

B-4 J.3 «MocTHK YUTCTOHA»

1. JlaiiTe ompefiesieHHe CUJIbI TOKA.

2. HapucyiiTe 3/1eKTPUUECKYIO CXeEMY
9KCIIepUMEeHTa U BbIBEeJUTe PaCUeTHYH0
(hopmMyny /151 yieNbHOTO COTIPOTUB/IEHUS B
Bamem skcniepumenTe.

1. 3anumumre 1 chopmynupyuTe 3akoH OmMa B
0000111eHHOM (MHTerpasbHOM) hopMme.

2. HapucyuTe 3/1€KTPUUECKYIO CXeMY
5KCIepUMEeHTa U BbIBEJUTE PaCUeTHYIO
¢dbopmyy AJs1 yAebHOTO CONTPOTUB/IEHUS B
Baiiem skcrnieprmMeHTe.

B-1 3.4 «Metop BosibTMeTpa-aMIiepMeTpa»

B-2 3.4 «Metoj Bo/IbTMeTpa-aMiepMeTpa»

1. [laiiTe oripezie/ieHHe CHJIbI TOKA. 3alULINTE U
chopmyniipyiiTe nepBoe nipaBuio Kupxroda.
Ha ocHOBaHMM KaKOro 3aKOHa OHO
T0JTy4€eHO?

2. BriBegute hopmyiy zjist 0011I€TO
COTIPOTHB/IEHUSI TIPH TTapa/lIe/TbHOM
COeJJMHEeHNH CONIPOTUB/IEHUH.

1. .3anuimre u copmyaupyiiTe 3akoH Oma.

2. Hapucy¥iTe 3/1eKTPUUECKYIO CXEMY
9KCTIEPUMEHTA U BbIBEIUTE PACUETHYIO
dbopmysty /151 HEU3BECTHOTO COTIPOTHUBIIEHHUSI
B Bariiem skcriepumeHTe, MoJib3ysch
nipaBuwiamu Kupxroda.
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B-3 3.4 «Metop BoibTMeTpa-aMiepMeTrpa»

B-4 3.4 «Metop Bo/IbTMeTpa-amMnepMeTpa»

1. 3anummre u chopMyIUpyiTe BTOpOe
npaBuio Kupxrogda. Ha ocHoBaHuM Kakoro
3aKOHa OHO TotyuyeH0? OT yero 3aBUCHT 3HaK
3/1C B npaBuie Kupxroda?

2. BeiBegute dhopmyJy AJisi 0011Iero
COTIPOTHUBJIEHUS TTPH TTOC/Ie/I0BAaTE/THbHOM
COeZIMHEHUU COTMPOTHBJIEHUMN. SKCIIePUMEHTe,
T0/1b3Y$ICh 3aKOHOM OMa [1/1s1 y9acTKa LeTIH.

1. Ot yero 3aBUCHUT 3/1€KTpHUUECKOe
conpoTusieHue? [laiite onpezesneHue
3J1eKTPUYECKOr'0 CONPOTUBJIEHUS

2. HapucyuTe 3/1€KTPUUECKYIO CXeMY
3KCIIepUMEeHTa U BblBejuTe paCyeTHYIO
¢dopmyy /17151 HEM3BECTHOT'O COMPOTUBJ/IEHUS
B Baiiem skcniepyumenTe.

B-1 3.11 «Moctuxk CoTTH»

3.11 «Moctuxk CoTTH»

1. OT yero 3aBUCHT 3/1eKTpUUECKast
eMKOCTb KOHJleHcaTopa? [laiiTe
oripe/iesieHre 371eKTPOEMKOCTH
TIPOBO/IHUKA, €JUHULIbI N3MepeHHsl.

2. UTto u3MepsieTcs B SKCIIepUMeHTe
HanpsIMy10 U KaK OLIeHWUTb IO PeLIHOCThb
JJAHHOTO TIPSIMOT'0 U3MepeHUs?

1. 3anuiuTe ¥ NoSICHUTE (GOPMYJIb
oripe/ie/ieHus1 0011l eMKOCTH ISt
10C/IeZl0BaTeIbHOrO Y Tlapasuie/IbHOro
COeJMHEeHUs] KOH/IeHCAaTOPOB.

2. BeiBegute dpopmyny s
N0C/IeZl0BaTe/IbHOr0 COeIMHEeHNS
KOH/IEHCAaTOPOB.

J.11 «Moctuk CoTTH»

3.11 «Moctuxk CoTTH»

1. [HaviTe onpefeneHue pa3HOCTH
MOTEHLIMAIOB.

2. UTo u3MepsieTcs B 9KCIIepUMEeHTe
KOCBEHHO U KaK OL|€HUTb MOTPeLIHOCTh
JIAaHHOT'O0 KOCBEHHOT'O U3MepeHus1?

1. Ot yero 3aBUCUT 37IEKTPOEMKOCTb
TIJIOCKOTO U c(epuuecKkoro
KOH/IeHCAaTOPOB?

2. BoiBeauTe Gopmyiy [/ NapasienbHOro
CoeIMHeHUs1 KOH/,eHCATOPOB.

B-1 3.7.«OnpepeneHue ropu3oHTaaIbHON
COCTaB/IAKLIEH MAarHUTHOT'O 1015 3eM/IM»

B-2 9.7.« OnpepeneHue ropu30HTaILHON

COCTEIBJIH]OH.(EI‘/'I MArHMTHOI0 110J1s1 3eMJ/IH»

1.YT0 Takoe CU/I0BbIe JIMHUU 3/IeKTPUYECKOI0
nosisi? Jlaiite onpezeneHre HAMpsHKeHHOCTH
MarHUTHOTO T10JISL.

3.3armuimmTe 3aKoH buo-CaBapa-Jlariaca s
Kpyrosoro Toka. O ueM OH rOBOPUT?
4.HapucyliTe 3/1eKTPUYECKYIO CXeMy
9KCTIepUMEHTa, MOSICHUTE, YTO HeoOX0JuMOo
W3MepUTh, ¥ YTO HeOOXOJMMO PaCcCUUTATh B
JKCIIepYMeHTe.

1. [laviTe onpesiesieHrie MarHUTHOM MHAYKLIWU. 3.
4.HapucylTe KpyroBOW TOK, MTOSICHUTE, KaKk
nosiyueHa (opmyJa Jjisl pacyera
HaIpsDKeHHOCTU MarHUTHOT'O T10JI1 KpYTOBOI'O
TOKa.

B-1 9.7.« OnpepeneHne ropu3oHTaILHON
COCTaB/IAKILLEH MAarHUTHOT'O 1015 3eM/IN»

B-2 3J.7.« OnpepeneHue ropu3oHTaaIbHON
COCTaB/IAKILEH MAarHUTHOT'O 1015 3eM/IN»

1. YUto Takoe MarHUTHOE I10/1e, KAKOBLI €ro
cBolicTBa? UTo Takoe CUIOBbIE TUHUU
MarHUTHOI'O I10JIsS?

1 3anuiuure 3akoH bro-Casapa-Jlariaca gjis
KpPYrOBOTr0 TOKa. Kakue BeJTMUMHBI BXOZST B
3aKOH"?

4.Yto B 3KCIriepuMeHTe Bbl n3mepsere
KOCBeHHO. Kak BbI o1jeHUTe MOrpeiHocTb 3T0ro
yu3MepeHus?

2. Uto B 3KcnieprMeHTe Bbl U3MepsieTe
Hanpamyro. Kak Bel orjeHUTe MOrpeiHoCcTb 3TUX
Vi3MepeHum?
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Tabmuua 1.6 — Kpurepun oLeHKM C(HOPMUPOBAHHOCTH KOMIIeTEHLMI TIpU M3y4YeHHUH MOAYJIs
«OJeKTPOJMHAMUKa»

Kog 1 HaumeHOBaHue KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHLIUN
VH/MKaTOpa J0CTW)KEeHHsI (yacTy KOMITeTeHL1N)
KOMIIeTeHLUM (Y4acTu COOTBETCTBYET OL[€HKEe «3auTeHO»
KOMITeTEHIUH) 50-10% oT MaKCHMaJIbHOTO Oasiia

[eMOHCTpUpyeT 3HaHKe 3aKOHOB 3JIEKTPOJUHAMUKH (3alMChIBAET
(hopMy /bl 3aKOHOB, MOSICHSIET UX (PM3UYECKUI CMBICT U BeJTMUHHBI,
BXOZSIIMe B 3aKOHBI), MOSICHSET, K KAKUM SIBJIEHUSIM OTHOCSITCSI 3aKOHBbI
3/1IeKTPOAVHAMUKH, CII0CO6eH 0ObSCHSATh CYIIHOCTD SIBJIEHHUH.

N-1omnk-1 Ucrione3yer
OCHOBHbI€ 3aKOHbI

€CTECTBEHHOHAYIHBIX JTeMOHCTpUpYeT yMeHe ITPUMEHSITh OCHOBHbIE 3aKOHBI
JVCLUIUIVH [JIs PELIEHUs | 3/1eKTPOAMHAMMUKH K PEIeHUI0 CTaHAapPTHBIX 3aa4 Ha pacyer
CTaH/ApPTHLIX 3a/a4 5/JIEKTPUUYECKOTr0 ¥ MAarHUTHOIO TI0/IeH, pacyeT CUCTEMBI
B COOTBETCTBIM KOH/IEHCAaTOPOB, PAaCUeT 3/IeKTPUUECKHX LIeTIeH: He TI0JTHOCThIO

CaMOCTOSITE/IbHO (BO3MOXKHO, C HCII0/Ib30BaHHMEM KOHCIIEKTa) BepHO
3anuchiBaeT (HOpMyJibl 3aKOHOB B pellleHHH 3a/lau, CriocoOeH
cchopMyMpoBaTh MeTO/] pellieHust 3a/lauu, MOsSICHUTh, KaK
TIPUMEHSIIOTCS 3aKOHBI K PELlIeHUI0 CTaHAapTHBIX 3a/iay, UCII0/Ib3yeT
3aKOHBI [J/1s1 pellieHrsl CTaHJapPTHBIX 3a/jay 3/IeKTPOAUHAMUKHU (CM.IT1.2.2
DO0).

C HarpaB/IeHHOCTHIO
ripoeccroHaNbHON
JIesITeTbHOCTH

Mopaynb 3. KoseGaHusi ¥ BOJIHBI

KomnokBuym «Kosieoanus. Bosrabl. KBanToBas ¢usmnka» (1 yacTb — KorebaHus)
Bonpocbl Koaiokeuyma (3agepuiums ¢pasy, packpbimb onpeoeneHusi NOHSMuUsl, 8eAUYUH, CYUJHOCb
3aKOHO8 U s18/1eHUll):

0. BBegenue. Komebanus — 310 ... OciminsgTop — 3TO ..... Knaccudukaimu kosjebanuii: 1)
MeXaHWUUeCKue KoiebaHus — 3TO ... , 3JIEKTPOMAarHUTHble Ko/ebaHUsi — 3TO... ;2) CBOOO/HBbIE
(cobcTBeHHbIE) KomebaHUs — 3TO... , 3aTyXaroliude KosiebaHWsi — 3TO... , BbIHY)KJeHHble KojebaHUs —
3TO... ; 3) mepuoAWuecKue KomebaHWs — 3TO... , FapMOHUYECKHe KoyiebaHus — 3TO... (omeembl

JrcenamenbHO 0ONOAHUMb PUCYHKOM, cxeMoll, 2pagpukom).

1. CBoOojHbBIe rapMOHUYECKHE KO/Ie0aHusA (MeXaHHUeCKHe W Y1eKTPOMarHuTHbIe). TIpumepsl
OCLIUJIITOPOB, B KOTOPBIX TPOUCXOAST CBOOO/AHBIe KosmebaHUs (NpyjCuHHbIU, mamemamuyuecKuil u
¢usuueckuii masmHuku, LC-konebamenbHbili KOHMYp — omeenbl HEOOX0OUMO OONOAHUMb PUCYHKOM UAU
cxemoll). Yc/oBUs BO3HUKHOBEHMsS CBOOOAHBIX KomebGaHuil. [Ipy>KMHHBI MasiTHUK — 3TO...
MareMaTHUueCKU MasTHUK — 3TO0... Du3nueckwii MasTHUK — 3TO0... KonebaTenbHBI KOHTYp — 3TO...
OCHOBHbIe XapaKTepUCTUKU KoseOaHUN (onpedeseHusi 8eAuvUH): aMIUIUTYZQ, LMK/IWYecKas uacToTa,
Mepuojl, uvactoTa, ¢a3za UM HauambHas (a3a KosebaHWM. YpaBHEHWe TapMOHHUECKUX (CBOOO/HBIX)
KonebaHut (¢pusuueckuil cmblca, 3anuch, Kakue 8eauduHbl 8xo0sim 8 Hez2o). I'padrueckoe mpe/CcTaBIeHH e
KonebaHmii: rpaduK CBOOOAHBIX (COOCTBEHHBIX) KojebOaHMA, (ha30Basi TUIOCKOCTh, METOJ] BEKTOPHBIX
muarpamM. CBoiicTBa CBOOOAHBIX KomebaHuii (amniumyod u HauyanbHas ¢aza ceoboOHbIX KonebaHull
3a8uUcsim MO/AbKO OM HAYAAbHbIX YCA08UU, YUKIudeckdas uacmoma ceoO00HbIX KonebaHulli 3agucum om
napamempoe cucmembl). 3aKOH COXpaHeHHsI SHepPruM [jis CBOOOJHBIX KojebaHMM OCLUIISTOPA
(¢pusuueckuli cmbica: c80600HbIe KOnebaHus 8ce20d cONpoBoHCOaomMcs nepexodomM 00HO20 8UOA SHepauu
8 Opyeoll — npu N0020mMoeKe paccmMompume, 0 KAKux 3Hepausix udem peub 0/51 NPYHCUHHO2O0 MASIMHUKA U
KonebamenbHO20 KOHMypd, 3anuwiume 3aKOH COXpAHeHusi SHepauu 0415 Hux). I'paduk sHepruii asis
CBOOOJHBIX KOsieOaHWM TPYXKMHHOTO MasiTHUKA, rpadyKyd SHepruil Asisi cBOOOJHBIX KonebaHUM 3apsifa,
TOKa, HampsDKeHUs B KosiebaTeTbHOM KOHTYPE.

2. 3aryxamwiue KosedaHusi (MexaHUYeCcKHe H 3JIeKTPOMarHuTHbIe). [IprMephl OCLIWIISTOPOB, B
KOTOPBIX TIPOMCXOJAT 3aTyXaroliye KojebaHust (npyjcuHHbIll MasmHuk 8 ynpyeoil cpede, RLC-
KonebamenbHblll KOHMYyp — omeembl HE0OXOOUMO OONOAHUMb DPUCYHKOM UAU cxeMmoll). YpaBHeHUe
3aTyXawmux KosiebaHuii (¢usuueckull CMbIC/A, 3aNUChb, KAKue 6eAUYUHbl 8X00SiM 8 He20). Y CJIOBUS
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BO3HUKHOBEHUSI 3aTyXalolIUX KoyiebaHu#, YCTOBUSI BO3HUKHOBEHHS CHJIBHOTO 3aTyXaHHsi U craboro
3aryxaHus. [IBa rpaduka 3aryxaronmx KosebaHui Npu CHILHOM W C1aboM 3aTyxaHuu (Ha epagukax
omobpa3umb CcuibHOe 3amyxaHue — anepuoduyeckoe Konebavue, u caaboe 3amyxaHue —
9KCNOHEeHYUdAbHOe U3MeHeHue amniumyobl U caM npoyecc KoaebaHull). CBOWCTBA 3aTyXaroI[UX
KosiebaHul (amnaumyoa 3asucum om eépeMeHu, HaYa/AbHAs aMnaumyod U HauaabHas ¢asza 3amyxarowjux
KonebaHull 3asucsim om HAYa/AbHbIX YCA08UlU, Yukauueckas (YCA08HAS]) Uacmoma uau YCA08HbIll nepuoo
3amyxarowux KonebaHull 3asucsim om COOMHoweHusi Mexcdy cobcmeeHHOU Yukauueckol uacmomotl u
Ko3appuyueHmom 3amyxaHus (Konebavus npoucxoosim Mmeod/neHHee, Keaopam UYuKAu4eckKol 4acmombl
3amyxarowjux KonebaHulli ecmb pasHOCMb KEAOpamo8 COOCMEEeHHOU YuKAuuecKoll uacmombl U
koa¢ppuyuenma 3amyxaHusi)). OCHOBHbIE XapaKTEPUCTUKU 3aTyXaHWs KosiebaHuil (onpedeneHus
geauuuH): Ko3(hGUIMeHT 3aTyxaHWs, BpeMsi pesakcallid, JiorapuMuuecKdd JeKpeMeHT 3aTyXaHWs,
0OPOTHOCTB, KOJTMUECTBO KOyleOaHMii 3a BpeMsl peslakCarim.

3. BoIHY)XK/IeHHbIe Kojie0aHusi (MeXaHHUYeCKHe U 3IJIeKTPOMarHUTHBIE). [TpumepsI
OCIIUJIITOPOB, B KOTOPBIX TPOMCXOJAT BBIHY>KJEHHble KOJieO0aHUsi (NPYyH#CUHHbIU MAssmMHUK 8 ynpyeol
cpede npu @HewHeMm nepuoduyeckom 8o30elicmguu, RLC-konebamenbHblli KOHMYp C 2eHepamopom
nepemenHoll 3/]C — omgembl He06x00UMO OONOMHUMB PUCYHKOM UAU CxeMoll). Y C/IOBUSI BOSHUKHOBEHUS
BBIHY)KJEHHbIX KojebaHuM (Haiuyue ocyuaissmopa U 6HewHe20 hepuoduyecko2o 8030elicmaust).
YpaBHeHHWe BBIHY>KJEHHBIX KojebaHMM (¢husuueckuli CMbICa, 3anuch, Kakue 8eAuuuHbl 8X005iM 8 He20).
CBoiicTBa BBIHYXK/IE€HHBIX KosiebaHuil (amnaumyda u HauaabHas ¢paza smux KonebaHuli ocobo 3asucsim
om COOmHoweHusi Mexcdy CoOCmBeHHOU YUKAUUYeCKOU uacmomol U YuKIuueckol uacmomoli
8bIHyJcOarowjeli nepuoouueckoll Cusibl, YUKAUUECKAsh uacmoma 6bIHyHCOeHHbIX KonebaHull ocyunismopa
ecmb YUKIUYeCcKas uacmoma ebiHyxcoaroujeli nepuoouueckoll Cuibl, npu 3MuX KoAeOaHusiX 803MOX’CEH
De30HaHC). SIBjieHWe pe3oHaHCa — 3TO... YC/IOBUe BO3HUKHOBEHHsSI pe30HaHca (uacmoma 6HewHe20
nepuoouueckoeo 8o3delicmeusi O00/MXHCHA €oenaoamb C COOCMEEeHHOU wacmomotll oCcyuaasimopa).
Pe3oHaHCHasi yacToTa — 3TO... (YUacmoma eHewHe20 nepuoduuecKko2o 8o30elicmeusi, npu Komopol
803HUKaem pe30HaHc). /IBa rpadyika pe30HaHCHBIX KPUBBIX /I/I1 MEXaHUUYEeCKUX KOJ/iebaHui U JiBa rpadrka
pe30HaHCHBIX KPUBBIX /7151 KoJjiebaTe/lbHOro KOHTYpa (OHU 00UHAKO8bI NO 8Udy, omauyue — 8 0603HaueHuu
ocu opouHam). I'padvik 3aBUCHMOCTU TIOTJIOIIA€MOW OCLU/UIATOPOM JHEPru (MOIIHOCTH) OT
L[UK/TMYECKON YaCTOThI BHEILIHETO BO3/[eMCTBYSI.

4. IlepemenHbld TOK. [lepemeHHBIM TOK — 3TO.... [Ipumep 1jernu mepeMeHHOro TOKa (cxema).
YcioBUst BO3HUKHOBEHUs TilepeMeHHOTro Toka. CBoOMCTBa TiepeMeHHOT0 TOKa (8 yenu nepemMeHHO20 moka
803HUKAem peaxkmueHoe conpomue/ieHue 0onoAHUMeAbHO K aKMUBHOMY CONpOMue/aeHuo, npu 3mom cuia
moka nooduuHsiemcsi 3akoHy Oma, M2HOBeHHble 3HAUeHUsl MOKA UAU HANpsidceHUsi Mo2ym CK1aobleambCsl
aneebpauyecKu, Kak 015 NOCMOSIHHO20 MOKdA, HO, 2/1a8HOe, 0/151 onpede/ieHUsl MOKA U HaNpsijceHus 8 yenu
nepemMeHH020 MOKA HeobX0O0UMO MOKU U HANpsidceHusi CKaaobleamb 6eKMOPHO, CpasHUme npumepbl
PA3HbIX C/lyyae8 yenu nepeMeHHO20 MOKA — C pe3ucmopoM, C KOHOeHCAmopoM, C Kamywkotl
UHOYKMUBHOCMU, C mpemMsi 3mumu 374emeHmamu). XapaKTepUCTUKW L[eM TiepeMeHHOro ToKa
(onpedeneHust 8enUUUH): aKTUBHOE COTMIPOTUBJIEHWE — 3TO... , PEAKTUBHOE COTPOTHUBJIEHHWE — 3TO ... ,
€MKOCTHO€e COTPOTHBJ/IEHHE Ll TepeMeHHOro TOKa — 3TO... , HWHAYKTUBHOE COTPOTUBJIEHUS LeTH
MepeMeHHOr0 TOKa — 3TO... , TIOJIHOe COTIPOTHBJIEHHE LIeTIM IePeMEeHHOr0 TOKa — 3TO... , eHCTBYolIee
3HayeHHWe TOKAa — 3TO... , aKTUBHasi MOIIHOCTb — 3TO... . 3akoH OMa Jis Lieru TiepeMeHHOTo TOKa
(pusuueckuli cmbic1, Mamemamuueckasi 3anucb, Kakue 6eAUUUHbl 6X00sim 8 He20). YcCJoBHe
BO3HUKHOBEHHSI pe30HAaHCa B LIeTH TTepeMeHHOT0 TOKa, Kakve 37eMeHThl 00s13aTelbHO J0/KHBI OBbITh [171s
3TOTrO B 3JIEKTPUUECKOU LIerH.
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Bonpocsl /11 3aI{UTHI 0TYETOB 10 JIabopaTopHbIM pabdoTam no moay o «Kosiedbanusa»

Bonpocbl 01 3awjumbl  OmM4emos

nabopamopHblx  pabom

no mooymo «KonebaHus»

(1 6aan 3a nonHblli omeéem HA Kaxicoblli 60NpPOC, MAKCUMyM — 2 6aa1a 3a yCMHYH UAU NUCbMEHHYHO
3awumy omuema):

K.2«OnpepesieHue MOMeHTa UHepLUH
martyHa» Bl

K.2«Omnpepesienue MOMeHTa HHEPLIUM IIATYHa»

B2

1. «/lyg oripesiesieHUs MOMeHTa UHEPLUA 1. 3akoHuuTe oripesesieHue: «MOMeHT MHepLIU
11aTyHa UCM0/b3yeM (OpMYJy TEOPHH ...., B TBepZOro Tejia — 3mo...».

KOTOpOﬁ MOMEHT MHEPLIMU CBA3dH C ....». 2. Kak 3amuiiure pes3y/beTar Balllero
(3aKOHUMTe Mpe//IoXKeHHe, YKa3as B HeM, 9KCTIepUMeHTa? 3arnuiiuTe B 00IIeM BUie U
Kakasi (hopmyia HU3MKH JIEXKUT B OCHOBE Ha30BUTe BeJIMUMHBI, KOTOPbIe BXOAAT B
9KCIIepUMEHTA). pe3ybTar.

2. Uto noTtpebyeTcs N3MepPUTDb HarpsiMyto,
yT0o0OBI HAWTH MOMeHT uHepLyu? Kakue
TIOTPeIIHOCTY OyZieTe YUUTHIBATb B ITUX
NIPSIMBIX U3MepeHUsX (Ha30BUTe UX)?

K.2«Onpepaenenue MOMeHTa UHePLIUHA K.2«Omnpejenenue MoMeHTa HHEPLUM IIATYHa»
maryHa» B3 B4

1. 3akoHuuTe omnpefiesieHue: «Dusuueckuil 1. 3akoHuwmTe omnpesenenue: «Ilepros KonebaHui
MASIMHUK — 3MO ...». — 3TO...».

2. Urto Brl u3MepsieTe KOCBEHHO B 2. OTHOCUTe/BHO KaKoi 0Ch He00X0 MO
sKcriepuMeHTe? Kakoli TOpsiIoK orpeie/ieHusl OMNpENEIATs MOMEHT MHEPIIMM 11aTyHa B
[IOTPEIIHOCTU ITOr'0 U3MEepeHHs, 3aIUIIINTe 3KCIIepruMeHTe (OTHOCI/ITEJ'II::HO LIeHTPa MaCC WiIn
dhopmMybl B 00I1IEM BU/IE AIJIs1 OTIpeZiesieHus OCH, He COBI/IAIIIIeH C LIeHTPOM Macc)?
IIOTPEIIHOCTU KOCBEHHOI'O U3MepeHus B 3anuiiuTe YPaBHeHNHE paBHOBeCHA AJId Balllero
Baiiem SKCIIepHUMeHTe. SKCIIeprUMEHTd OTHOCHUTE/IbHO TOYKHU LIEHTPa MacCcC.

K.2«Onpepaenenue MOMeHTa UHePLIUHU K.2«OmnpejeneHue MoOMeHTa HHEPLUM IIATYHa»
maryHa» B5 B6

1. 3anummre dpopmyny u chopMyIupyuTe 1. 3akoHUUTe orpesiesieHre: «I'apMOHUYeCcKoe
OCHOBHOlUI 3aKOH OUHAMUKU 8pAlleHUs. KosiebaHue — 3T0...».

2. Kakoe ypaBHeHUe [103BOJIUT OIIpe/ie/IUTh 2. B kakol ocsiejoBaTeIbHOCTH U Kakue

KOOP/IMHATY LIeHTp MaccC L1aTyHa B
3KCIleprMeHTe? (Ha30BUTe ero U HapuCyuTe
NIPOCTYIO CXeMY C YKa3aHueM B MaciuTabe
BEKTOPOB CUJI IS er0 WUIIOCTPALIUN).

BeJIMYMHBI Oy/1eTe U3MepsTh HalpsIMYH0 U C
MOMOIIIbI0 KaKUX yCcTpoicTB? UTo OyzeTe
paccuuThIBaTh? (Ha30BUTE)

Kl«MaremMmaTHueCKUM MasgsTHHK» B1

Kl«MaremaTHueCKUM MasgsTHHK»

B2

1.

3anmimTe onpedeneHue nepuoda KonebaHuli
MasiTHHKa B 00IL[eM CiTydae.

. BeiBeguTe hopMysty 11 pacyeta yCKOPeHUsT
cBoOofHOTO TIaZieHus1 B Balliem sKcrieprMeHTe.

1.

2.

3anuiurTe onpedeneHue Yukau4eckoll
yacmombl KonebaHull MassiTHUKA.

3amnuIImTe 3aKOH CB0O00HbBIX 2APMOHUUECKUX
Ko/nebaHuil Mmamemamuyecko20 MAassmHuKkd 6
obujeM 8uOe ¥ YKaXKHUTE OT Uero 3aBUCHUT
L[UK/THYeCcKasi 4yaCTOTa ITUX KojiebaHuii.
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Kl«MaTtemaTnuyeCKUd MasgsTHUK» B3

Kl«MaremaTHyeCKUi MasgTHHK» B4

1. 3axkoHuwuTe ornpefenenHue: «Mamemamuueckull
MAsIMHUK — 3MO ...».

2. Uto Bel u3mepsieTe HermocpeCTBEHHO B
skcrniepuMenTe? Kak Brl onipesenvre
MOTPELLHOCTH 3TUX M3MepeHuit? Kak 3Tu
3HaueHUs TorperHocTeli Bel Oyzere
VICTI0JIb30BaTh fasee (B KakKux opmysiax v Ajs
onpejie/IeHUs1 KAKUX BeJIMUKH)?

1. 3anuimre onpedeneHue amnaumyobl
Kon1e6aHuli MaTeMaTHUeCKOT0 MasiTHUKA.

2. 3anuinuTe ypagHeHue c80000HbIX
2apMOHUYECKUX KoNebaHull MasimHukKa,
YKa)KWTe BeJIMUMHBI, BX0oAdLMe B popmyay. OT
Yero OHM 3aBUCAT?

Kl«MaTeMaTnuecKUi MassTHHUK» B5

Kl«MaTteMaTnuyeCKUH MassTHHK» B6

1. 3anuinre onpedeneHue HauaabHOU (hasbl
KonebaHutl.

2. Urto Bbl u3MmepsieTe KOCBEHHO B
sKcriepuMeHTe? Kakoli NopsiZioK orpe/ienieHus
MOTPELIHOCTU 3TOr0 U3MepeHHs], 3arullnuTe
(wu BbiBeiTE) (DOPMYJIBI [I/151 OTIpeeNieHust
MOTPELIHOCTA KOCBEHHOTO U3MEPEeHHsI B
5KCIIepUMEHTe.

1. 3akoHuwuTe oripefesieHue: «KosebaHus — 3mo
oD

2. 3anuiluTe 3aKOH COXpaHeHUs SHePTyU B
cilydae KosiebaHHMiA MaTeMaTHIecKoro
MasiTHUKaA [IJis1 TIPOU3BOJIbHOT'O0 MOMeHTa
BpEMEHH.

K3«Ko3(¢unueHT )KeCTKOCTH NPYKUHBI»
B1

K3«Ko3(¢unueHT )KeCTKOCTH NPYKUHBI»
B2

1. 3akoHuuTe oripefesnieHue: «I'apMoHuU4ecKue
K01ebaHUsi— 3TO ...».

2. BriBeguTe pacueTHyH (Gopmysy Jjist
orpesienieHus1 K03 duieHTa >KeCTKOCTH
TIPY>KUHBI C TIOMOII[bI0 TUHAMUUECKOT0
MeTo/ia.

1. 3anumure 3aKoH I'yKa, yKakuTe, Kakue
Be/IMUMHBI BXOJAT B HEro, MOSICHUTE ero
(13ryecKnii CMbICII.

2. Uto Bbl u3MepsieTe KOC8EHHO B SKCIIepUMeHTe
B C/lyyae OUHamuuecko2o Metoza? Kakon
TIOPSZIOK OIpe/esIeHUs MOrpelHOCTH
V3MepeHUs B 3TOM CJlydae, 3aluilInTe
(hopMyJbl 17151 OTIpe/iesIeHHs] TTOTPeLIHOCTH
3TOr0 U3MepeHusl.

K3«Ko3¢puipeHT )KeCTKOCTH NPYKHHBI»
B3

K3«Ko3¢ puijpeHT KeCTKOCTH MPY)KHUHbD»
B4

1. 3akonuurte onpezenenue: «I[leprog
Kome6aHM — 3TO ...».

2. Uto Brl u3MepsieTe HeNOCpeodCmM8eHHO B
cnydae ouHamuueckoeo metoga? Kak Bbl
orpe/ie/ivTe MOrPelTHOCTH ITUX
n3Mepenuii? Kak OyzieTe UCrosb30BaTh
T0J/TyueHHbIe 3HaueHusI TIorpelrHocTel (B
KakuXx (hopMyax u [i/is oripe/ie/ieHust
KaKUX BeJIMUMH)?

1. 3akoHuuTe ornpezeneHue: «CBoOOAHBIE
Koe0aHusi OCIIWUIATOPA — 3TO ...».

2. Uto Brl u3MepsieTe HeNnocpeocmeeHHo B
5KCIepyuMeHTe B Clyyae Cmamuyecko20
Metoga? Kak Bel onpesennTe norperiHoCcTu
3THX u3Mepenuii? Kak OyzeTe ucrons30BaTh
TI0/TyYeHHbIe 3HaueHHsl [0 pelHocTei (B
KakMX (popMmysiax U /ijisl onpeziesieHnst KakKux
BEeJIMYMH)?

K3«Ko3(puipeHT )KeCTKOCTH NPYKHHBI»
B5

K3«Ko3¢ puijpeHT KeCTKOCTH NMPY)KHUHbD»
B6

1. 3axkoHuwuTe oripeienieHue: «I[Ipy>KUHHbBIN
MasiTHUK — 3TO ...».

1. KakoBa euHuIla n3MepeHusi Ko3hduiueHTa
JKECTKOCTH TPY)KUHBI, UYTO OH MOKa3bIBaeT?

2. BriBeguTe pacueTHy0 (popmyiny [is
orpe/ienieHus1 KO3((ULeHTa )XeCTKOCTH C
TIOMOLIBI0 CMAMU4eCcKo20 MeTO/a.

2. Uto Bbl u3MepsieTe KOC8EHHO B 3KCIIepUMeHTe
B C/ly4yae cmamuyeckozeo MeTtoa? Kakoi
TIOPSAZIOK OTpeZiesieHus] MOrPeIIHOCTeN B 3TOM
c/ydae, 3anuiiuTe (WM BbiBeZuTe) (hOpPMYJIbl
JUJIS1 oTIpe/ie/ieHus] TIOTPeIIHOCTU 3TOTr0
V3MepeHusl.
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K5«Conenoup» B1

K5«Conenoup» B2

1. 3anuimre onpedeneHue UHOYKmMueHOCmu
COJIEHOW/[IA, OT Yero 3aBUCHUT WHIYKTHBHOCTH?

2. Kak 3HaueHus IOrperHoCTer IIpsMoro
u3MepeHus Brl OyieTe ucrosnb3oBarth jjanee (B
KakuX (popMysiax U /ijis onpeziesieHnst KakKux
BeJIMYMH)?

1. 3akoHuuTe oripejeneHve: « AKTUBHOE
COIPOTHUBJIEHME LIelld ITIePeMeHHOI 0
TOKa — 3TO ...».

2. 4.U3 Kakux [ByX 4acTeld COCTOUT
9KCIIePUMEHT, KaK/e Be/IMUMHbI HaJ|0
orpeziesIUTh B IIEPBOM YaCTH U BO
BTOPOW?

K5«Cosenonpg» B3

K5«Cosenong» B4

1. 3anumure dhopmyy 3akoHa Oma Jj1s Liernu
TlepeMeHHOr 0 TOKa, YKaKUTe BeJIMUKHBI,
BXO/SLLIMe B 3aKOH.

2. Kakue BesTMunHbI HEOOXOJUMO U3MEPHUTh,
YyTOOBI pacCUMTaTh UHAYKTUBHOCTh COJIEHOM/IA
(MO>KeTe MOSICHUTB C MOMOILBI0 (hOpMY.JI,
MoykeTe 6e3 HUX)?

1. 3akoHuuTe omnpepeseHue: «Lens nepeMeHHOro
TOKa 00s13aTe/IbHO COZIEPIKHUT ... ».

2. Uto Bbl M3MepsieTe HENIOCPeCTBEHHO B
skcrniepuMenTe? Kak Brl onipegenvre
MOTPELIHOCTH 3TUX U3MEpPEeHUI?

K5«Cosenong» B5

K5«Cosenong» B6

1. 3akoHuuTe oripefesnieHre: «PeakTUBHOe
COTPOTHMBJIEHHE LelH [IepeMeHHOr0 TOKa — 3TO
D

2. Kakymo 371eKTpruecKyo Lierb Ha/jo coOpaTh B
Baiiiem skcriepriMeHTe (HapUCyuTe CXeMy),
MoKa3aHWs Kakux nprubopoB Bam motpebyetcst
CHATBb (YKa)KHTe CTPeIOUKOM Ha cxeme)?

1. 3anumure dhopmyy 3akoHa Oma Jj1s Liernu
IIepeMeHHOr 0 TOKa, YKaKUTe, B UeM ero
oT/inuve OT 3akoHa OMa Jy1g enu
TIOCTOSIHHOT'O TOKA.

2. Uto Brl u3MepsieTe KOCBEHHO B KCTIepUMeHTe?
Kakoti nopsi/jok oripefie/ieHUs! MOTPeITHOCTH
3TOT0 U3MepeHUs], 3aruinTe GopMyJIbl Jist
oripe/ie/ieHusl TIOTPeIIHOCTH KOCBEHHOT0
v3MepeHusi B Bailiem sKcriepuMeHTe.

K4«HAYKTUBHOCTh KATyIIKHW» B1

1. 3akoHuwmTe orpeneneHue: «CobcmeeHHas
yacmoma kosnebaHuli — smo ...». OT uero
3aBUCUT COOCTBEHHAsI YaCTOTa OCIUIISITOpa?

2. N3o6pa3ure, Kakoi BuA OyZieT umeTb rpaduk B
Bamem skcniepuimenTe. Eciii cMoxkere,
TIOSICHUTe, TIoueMy 110 ocu abcuucc Bl 6yzaere
OTMeuaTh He YaCTOTy KojieOaHui.

K4«MHAYKTUBHOCTH KaTyLIKH» B2

1. 3anummre ¢popmyny TomrcoHa (mu
CcoOCTBEHHOM YaCTOTHI KoJiebaHui B
KosiebaTe/TbHOM KOHTYPE), YKa)KUTe Ha3BaHUs

1 e JMHULIBI BXOJAIIWX B He€ BEJIMYHH.

2. Hapucyiite rpaduk mo60¥ pe3oHaHCHOU
KPUBOM. YKa)KUTe 10 0cH abcrpcce
L[UK/TIUECKYIO YAaCTOTY U OTMETHTE TOUKY
pe3oHaHca.

K4«HAYKTUBHOCTh KATyIIKHW» B3

K4«AHAYKTUBHOCTH KaTyIIKHW» B4

1. . 3akoHuUUTE ompezienieHue: «KosebamenbHblili
KOHMYyp — 3TO ...».

1. 3anuiure onpedesneHue Yukauueckotl
uacmombl KoebaHutli OCLUIIISITOpA.

2. Kak onjeHuTe MorpeiHoCcTb [pssMOro
n3mepenus? Uto Oygere u3MepsaTh HaNPsSIMYHO?

2. Kakyto BeTMuMHy HeoOXoaumo OygeT
W3MEPUTD B TIPSIMOM U3MEPEHUH, UTOObI
WCTIO/b30BaTh ee /il pacyeTa B KOCBEHHOM
H3MepeHun?
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K4«HAYKTHBHOCTHb KaTYIIKH» B5 K4« HAYKTUBHOCTHh KaTyIIKH» B6

1. 3akoHuuTe ompesiesieHre: «Pe30HaHC — 3TO 1. Tlpu KaKkOM yC/IOBUM BO3MOKEH pe30HaHC TOKa
L B KosieOaTesTbHOM KOHTYPe.

2. Kakyto BesMunHy Oy/ieTe u3MepsATb KOCBEHHO, 2. M306pa3ure cxemy 3/IeKTPUUYECKOH 11Ty B
KaK OLIeHUTe ee IOrPelHOCTh? Baiiem 3kcrniepriMeHTe, yKaKUTe Ha3BaHUs

3/1eMEHTOB CXeMbl, YKaXKUTe CTPEeIOUKOH,
ToKa3aHusl Kakux npubopo Bri Gyere
CHHAMaATb.

KomnokBuym «Kosiebanus. Boabl. KBanToBas ¢usuka» (2 4yacTh — BOJIHBI)

Bonpocbl Koa1okeuyma (3agepwiums ¢ppasy, packpbimb onpedeneHusi NOHSIMusl, 8eAU4UHbl, 00BACHUMD
CYWHOCMb 3aKOHO8 U ONUCAMb «MeXaHU3M» NPOMeKaHus sieneHull):

0. Benenve. BosHa — 3710 .... Bo/siHOBas 1OBepXHOCTb — 3TO.... DPOHT BOJIHEI - 3TO... . [I10CKas
BOJIHA — 3TO.... XapaKTepUCTHKU BOJIHBI (OnpedeneHusi 6eAUYuH): aMIUIMTyJa, 4YacToTa, TMepuof,
LMK/IMUecKasl yacTtoTa, ¢a3a BOJIHBI, (Pa3oBasi CKOPOCTh, [/IMHA BOJIHbI, BOJJHOBOE UMC/IO U BOJTHOBOU
BEKTOp, BEKTOP YMOBa, MHTEHCUBHOCTb BOJIHBI. Y DaBHeHHe TIJIOCKON BOJHBI B 00IIleM cydae: Kak OHO
3aMuChbIBaeTCs, UTO B HEr0 BXOJUT, UTO OHO MO3BOJIsIeT orpefenuTs? I'paduueckoe mnpejcTaBieHUe
BOJIHBI B 0011leM ciyuae (08a 2pacpuka). UeM oTnmnuaroTcs Geryiijasi Bo/Ha OT cTosideid BosHbI? CTostuast
BOJIHA — 3TO ....

5. MexaHnueckue BOJIHbI. MexaHWueckass BoJiHA — 3T0... Kak oHa ob6pa3syetcs (ycro8us
B03HUKHOBEHUS1), 3a CYeT uyero pacnpocTpaHsiercs? OT uero 3aBUCHUT CKOPOCTb paclpOCTpaHeHUs
MeXaHWUYEeCKOU BOJIHBI. YpaBHEHHE TUIOCKOM MeXaHW4YeCKOW BOJHBI: KaK OHO 3alMChIBAaeTCs, UTO B HEro
BXO/IUT, YTO OHO I103BOJIAeT onpezenuTs? IIpofosibHble BOMHBI — 3TO... [lonepeuHsie BOMHEI — 3T0... I'e
00pa3yroTcsi TIpoZio/bHbIe BOJHBI, T/e 00pa3yroTcsi TorepeuHble BOHBI ['paduueckoe rpejcTaB/ieHHe
MeXaHUUeCKOU BOJHbI (08a epaguka).

6. D/IeKTpOoMarHuTHbIE BOJIHBI. DJIeKTPOMarHUTHasi BOJIHA — 3TO0... Kak oHa obpa3yeTcs (ycioseus
B03HUKHOBEHUs1), 3a cueT yero pacrpocrpaHsercs? Kak cBsi3aHbl B 37IeKTPOMarHWTHOM BOJIHE BeKTOpa
HarpspKeHHOCTeM 3/1IeKTPUUYecKOro U MarHUTHOTO 1onst (¢popmyna, Kakue eenuuuHbl 8xo0sim 8 (popmyny),
KaK OHM HarpaB/ieHbl 110 OTHOIIEHUIO APYT K Apyry? I'padmyeckoe rpejcTaBjieHre 3/1eKTPOMAarHUTHOM
BoMHbI  (0ea epacpuka). Tlokaszarenb TIpesioMmyieHHs BelllecTBa (onpedesneHue abcoalomHo20 U
OMHOCUMeNbHO20 NoKasamensi npejaoM/AeHuUsl), OT Yero 3aBHCHT abCOJFOTHBIN TOKa3aTeslb MpeloMJIeHHs
BerjecTBa? CKOpPOCTb 37IeKTPOMarHUTHOW BOJHBI B BaKyyMe (3HaueHue, ¢ KaKuMU 8eAUHUHAMU C853aHa).
YpaBHeHHe TIJIOCKOW 3/1eKTPOMAarHUTHOM BOJIHBL: KaK OHO 3alyChIBaeTCs, YTO B HErO BXOJWT, YTO OHO
Mo3BoJIsIeT onpefennuTb? YTO MPOMCXOAUT C 371eKTPOMarHUTHOM BOJIHOM Ha rpaHule AByX cpex? Urto
MPOUCXOAUT C 3/IEKTPOMarHUTHOW BOJIHOM MPU MOMaZilaHWY ee B ONTUUECKU MJIOTHYIO Cpeay?

7. Monsipuzanus BosH. [Tonsipy3aiiust BoiH — 3T0... Kakue CyIecTByIOT CroCOOBI MOSIpHU3aIiiu
BoIH (nepeuucaume). Kak NpoucXoAWdT ToNsipU3alusi BOJH B aHU30TPOIHOM Cpefie: [IBOMHOe
JlyderipesioMjieHHde — 3TO..., [10JpU3aTop — 3TO... , IJIaBHas ONTHYecKas OCb — 3TO.... 3aKOH Marroca.
Uem oT/iMuUaeTCsl aHa/lMU3aToOp OT noJjsipu3aropa? Kak MpoucxouT ronsipusalysi BOJIH IPU OTpakeHuu?
3akoH bprocrepa.

8. VlnTepdepeniiua BoaH. VHTepdepeHiysi BOMH — 35TO... KakoBbl YC/I0BUSI BO3HUKHOBEHMS
vHTepdepeniuu? Yrto mnpoucxonuT B ombiTe HOHra (Hapucylime pucyHOK, NOSICHUME HA Hewm, 20e
803HUKaem UHMepgepeHyuoOHHass KapmuHda, Kakoli eud OHA UMeem, U omeembme, nouemy 6 yeHmpe
Habmodaemcs cgemnoe nsamHo)? Pa3HOCTh Xo7a BOMH (onpedeneHue). YCIOBHe MakKCUMyMa M yC/IOBHE
MUHMMYyMa UHTEHCHMBHOCTU CBeTa B MHTepdepeHUU. [1opsioK MHTep(epeH[MOHHOIO0 MakCcCuMyMa (Uiu
MHUHHMMYyMa) — 3T0... (nosicHume u npugedume npumepbl). Kak BbITISIAUT YCTaHOBKA /1J1s1 TIOy4Y€eHUs1 KoJiel]
HetoToHa (Hapucylime pucyHoK, nosicHume Ha Hem, 20e 803HUKAem UHmMepgepeHyuoHHas KapmuHd, Kakol
8UO OHA UMeem, U 0Omeembme, noueMy 8 YeHmpe Haba00aemcsi meMHoe NSAMHO)?

9. Mudpaxkiusa BoaH. [Iudpakius BoaH — 3T0... KakoBbl ycyioBusi Habsogenus audpakiuu? B
yeM 3ak/ro4aeTcs npuHUuMn ['toiireHca? B uem 3akmouaercss npuHumn [olirenca-®penens? dudpaxius
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@peHensi — 3T10... (NOsicCHUMe, UMo npoucxooum 8 3moMm cayyae, U npugedume npumep 3moz0 eudd
ougpakyuu, He 3a6yObme NOSICHUMb, 20e U UMO HA pucyHke uzobpadxceHo). udpakius OpayHrodepa —
3TO... (nosicHUme, mo npoucxooum 8 3mMoM c/ayuade, U npugeoume npumep 3moz20 8uda ouppakyuu, He
3abyObme NosiCHUMb, 20e U Umo Ha pucyHke uzobpasiceHo). B uem 3akmouaetcst Metof, 30H PpeHesst Asist
MPOCThIX ciydaeB gudpakuuu? UYro Takoe 30Ha PpeHens. OT yero 3aBUCUT uucyio 30H PpeHens Ha
OTKDBITOM YaCTH BOJHOBOM IMOBepxXHOCTU AJis Audpakiyyu dpayHrodepa? OT uero 3aBUCUT UUC/IO 30H
@peHesnsi Ha OTKPBITOM YacTH BOJHOBOW TOBepXHOCTH [y Audpakiuu PpeHessa? OT yero 3aBUCUT
MUHUMYM WIA MaKCUMyM WMHTEHCHBHOCTU CBeTa B HUCCAelyeMoil Touke AU(PaKI[MOHHOW KapTUHBI?
YcioBuss MakCMMyMa WM MUHHMYMa WHTEHCHMBHOCTH CBeTa B Judpakuuu PpayHrodepa. ¥YcioBus
MaKCMMyMa WX MUHMUMyMa WHTEHCUBHOCTU cBeTa B Audpakiuu ®penesns. [Topsaok audpakiiioHHOTO
MaKCUMyMa (MM MUHUMYMa) — 3T0... ['padMK MHTEHCUBHOCTH CBeTa AJisi AU(paKI[K Ha TIPSIMOYTOTbHOM
miesid (Hapucyite rpaduk, MOSICHUTe, TIOUeMy L[eHTPaJbHbIi MaKCHMMyM 3HauWTeIbHO BbIlIe COCEAHUX
MaKCUMyMOB, TO eCTb, TOUeMy IieHTpajbHOe TSTHO B gudpakuud PpayHrodepa — camoe sipkoe, a
cocennve — OnenHple. [IudpakiuoHHAs pelleTKa Kak TIpUMep AUMpPaKIMd Ha MHOTUX IIeJisX:
JUdpakLMOHHAs pellleTKa — 3TO..., YCJIOBUe TJIaBHbIX MaKCHMYMOB W YCJ/IOBHe TJIaBHbIX MHUHHUMYMOB
MHTEHCHBHOCTH CBeTa, UTO HabO/oziaeTcsi B MHTep(hEPEeHI[MOHHOW KapTHHe, eCd Ha AUQPaKIMOHHYIO
pelleTKy IaZiaeT COBOKYITHOCTb BOJIH C Pa3HBIMM YacTOTaMM (WM AJMHAMH BOJIH, Hanpumep, 6ebili
ceem)?

Bonpocs! AJis1 32U THI 0TYETOB 10 J1a00paTopHLIM paboTam Mo Mo/Jy/TIO

Bonpocbi ons 3awumbl omuemos 1abopamopHbix pabom no MOOQYMO
(1 6aan 3a noaHbIli omeem HA Kaxcoblll 80NPOC, MAKCUMyM — 2 6ania 3a yCmHYH UAU NUCbMEHHYIO
3awumy omuema):

B.1«Ckopocth 3ByKa» - Bl B.1«Ckopocth 3ByKa» - B2
1. 3anmmure onpedesneHue 8eAUUUHBIL: 1. . 3akoHuHTe orpefiesieHue: «MexaHuuecKkas
«/lnuHa 80/HbI — 3MO .. .». 80/1HA (3ByKOBasi BOJIHA) — 3MO ...» (UTO U3
2. Uro Bbl u3MmepsieTe KOC8EHHO B cebsi IIpe/iCTaB/IsIeT U/ Kak 00pasyercs,
sKcriepuMeHTe? Kakoli ropsiiok W/IY yCJIOBUS ee CYIIIeCTBOBAHMSA).
orpe/iesieHus TIOTPeLIHOCTel 3TOro 2. W3o06pa3uTte cXxeMaTUYHO CMOSUYIO 8O/HY B
V3MepeHUs (3anuiuuTe (OpMYJIbl 1S Baiuet yctaHOBKe, YKaKUTe, TZie
orpe/iesieHus TIOTPeLIHOCTA KOCBEHHOTO HaXOJUTCS y3eJl, a T/ie TTyUYHOCTb CTosiuei
v3MepeHus B Baiiem skcriepumeHTe)? BOJIHBI U rosicHuTe (6e3 popmMyii), Kakyro
XapaKTepUCTUKY BOJTHbI BbI 10/KHBI
V3MEpUTh B SKCIIepUMEeHTe?
B.1«Ckopocthb 3ByKa» - B3 B.1«Ckopocth 3ByKa» - B4
1. OT uero 3aBUCUT CKOPOCMb 3BYKOBOU BOJIHBI 1. 3akoHuwuTe onpepeneHue: «Cmosuas
(MoxxHO 6e3 dhopmy1)? Kak 3aBUCHT: 80/1HA — MO ...» (UTO U3 cebsi
YMeHbIIIaeTCsl WK YBeJIUUMBAETCS C TIpe/ICTaB/IsIeT UM Kak obpa3yeTcs,
Vi3MeHeHreM Tepeunc/ieHHbIX Bamuy BennunH? TIePEHOCUT JIM SHEPTHUIO).
2. OnuinTe Memoo cmosiyell 80/Hbl: 2. Yro Bbl usmepsiete Hanpsimyio B
-uero Bel 6yeTe 106MBaTLCS B SKCTIEPUMEHTE; sKkcriepumenTe? Kax Bl onpezienite
- Kak BbI y3HaeTe B 5KCIriepuMeHTe, UTo TIOrPELIHOCTH STHX U3MepeHnH (Kakue
oOpa3oBaHa CcTosiuasi 3ByKOBasi BOJTHa; TOTPEIIHOCTH Oy/ieTe Onpe/esisTh B
-C UeM COBIIa/laeT ee YacTOTa B 3TOM CJiyyae; [Jisi 9KCMEPUMEHTE, 10 KaKiM (hopmyIiam, C
yero Bam nmoHaziobuTcsl HaliZieHHOe 3HaueHHe HOMOLIBIO KaKUX TEXHUYECKUX
YaCTOTBHIL. XapaKTepUCTHUK MPUOOPOB)?
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B.1«Ckopocthb 3ByKa» - B5

B.1«Ckopocth 3ByKa» - B6

1. 3anuiuTte onpedesneHue 8eAUUUHbIL:
«4acmoma 60/Hbl — 3M0 ...».

2. Kak onpefienUth J/IMHY 3BYKOBOU BOJHBI M
CKOpOCTb 3ByKa B Baillem s3kcriepymeHTe
(KaKue BeJTMUMHBI OyyT N3MepeHbI B
5KCIlepuMeHTe, KaKue 3aTeM
paccuuTaHsbl)?

1. 3anummre onpeode/neHue 8eaUUUHbL:
«CKkopocmb (¢pazoeas) 80/1HbI — 3mo. . .».

2. 3anuiuTe ypaBHeHHUe 3aBUCUMOCTHU
CKOpOCMU 38YKd OmM memnepamypbil,
yKakKUTe Ha3BaHWs BeJIMUUH, BXOJALIUX B
Hero. Hazo ymu OyzeT yuuThiBaTh
TeMIlepaTypy Bo3zyxa B Baiem
9KCIIepYMEeHTe WUJIU HeT?

B.4«/InppaknyonHas pemierka» - B1

B.4«/In¢ppaknmonHas pemierka» - B2

1. Tosicuute: «ITopsiook
uHmepepeHyuoHHO20 MAKCUMYMA — MO
D

2. 3anuiuTe yca08ue 21a8HbIX MAKCUMYMO8
B MHTep(epeHIMOHHON KapThHe,
TO/TyYeHHOU OT AU paKIIMOHHON
pelleTKH, YKa)KUTe Ha3BaHUS U eUHULIbI
BeJIMYMH, BXOZSIUX B 3TO YCIOBHE.

1. 3akoHuwuTe orpesesieHUe:
«MHmepcepenyusi —s3mo ...»

2. Cxemarnuecku n300pasuTe, Kak UIYyT
Jyuu B Bamem skcnepumente? [1is
KaKoro Topsika Makcumyma Oyzere
orpeziensiTb KOOPAWHATHI?

B.4«/IudpakiuoHHas pemerka» - B3

B.4«/IudpakiuoHHas pemerka» - B4

1. 3anuinvTe MosHOe omnpeiesieHre OAUHbI
80/HbI: «/I1UHA 80/HBI — 5MO ...» .

2. UYto Bbl u3MepsieTe Hanpsimyto B
sKkcriepuMeHTe? Kak Bel onpesienvire
nozpewHoCcmu smux usmepeHutli (Kakve
TIOTPeIIHOCTU OyZieTe orpe/iesisiTh U
KakuM 00pa30M WM C TIOMOILbIO Yero)?

1. 3anuimTe MOHOE OTpe/ieieHNe
paszHocmu xo0a 08yx jyuell: «PazHocmb
x00a 08yXx Jjyyell — 3mo... ».

2. KpaTtko nosicaute (6e3 hopMy), Kakue
Oeticmeust He0OX0MMO OCYIIeCTBUTH B
JKCTIepuMeHTe, YTOObl U3MEepPUTh JIJTUHY
BOJIHBI (KaKue BeJTMUMHBI OyAyT
M3MepeHbl, KaKve 3aTeM PacCUMTaHbl)?

B.4«IudpakuyonHas peierka» - B5

B.4«/IndpakuronHas peiierka» - B6

1. 3akonuurte onpezenenue: «/Juppakyusn —
Mo ...».

2. Uro Bbl u3mepsieTe KOC8EHHO B
sKcriepumeHTe? KakoB nopsiook
orpe/iesieHus1 TIOrPelHOCTH 3TOT0
r3MepeHus B BaiieM skcriepuMmeHTe
(mosicHUTe C roMoIIbo (Gopmy
TI0C/Ie/JOBaTeIbHOCTb pacyera
TIOTPEeIITHOCTA KOCBEHHOTO M3MepeHHsl B
BaiiieM skcriepumeHTe)?

1. TlosicauTe: «/[uhpakyuoHHas pewiemka —
Mo ...».

2. Tlpu cMeHe CBeTO(UIBTPOB, OUEBUHO,
W3MeHseTCs [/IMHa BOJIHBI CBeTa B
skcriepumenTe. Kak Bel cuutaerte, OyayT
JIX Pa3sHBIMU 10JI0KeHUsI MaKCUMYMOB
VMHTEHCUBHOCTH CBeTa (L{BeTHBIX I10J10C)
JJ1s pasHbIX cBeTO(UAbTPOB? Eciu — fa,
TO Tiouemy? Ecim — HeT, To nmouemy?

B.5«ITonsspu3anus ceera» - B1

B.5«ITonsspu3anus ceera» - B2

1. Tlosicaute: «Ilosgpusayust —smo ...».

2. Kpartko nosicaute (6e3 ¢popmyit), Kakue
JecTBUsS He0OXOMMO OCYIL[eCTBUTH B
Bartiem sKcriepriMeHTe, Kakvie BeTHUHHbBI
MIpY 3TOM Oy/IyT U3MepeHbl, KaKue
Be/IMYMHBI BeI Oy/ieTe UCII0/Ib30BaHBI AJIs
nocTpoeHus: rpaduka?

1. 3anuiiuTe 3aKoH Manwoca, yKasume HA36dHUsA
u eaUHUl{bl 6€/IUUUH, 6XOaﬂu4LIX 8 He2o

2. Uto Bbl n3MepsieTe HapsiMyto B
skcriepuMenTe? Kak Bol onpesiesiure
MOTPEIIHOCTH 3TUX U3MepeHUN?
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B.5«ITonsspusanus ceera» - B3

B.5«ITosspusanus ceera» - B4

1. [Ansi uero cyIiecTByeT MOJsIpHU3aTop, KakoB
«MEeXaHHU3M» ero JIeHCTBHS?

1. [5is1 yero cyIiecTByeT aHa/M3aTOpP, KAKOB
«MEeXaHU3M» ero 1eHCTBUS?

2. Kakoti rpadyik He0OX0JIMO TIOCTPOUTH B
Baiem s3kcnieprimenTe (3aBUCUMOCTb KaKHUX
BeJIMUMH [I0JDKHA ObITh 300paykeHa Ha
rpaduke)? Mo>KHO /i1 TIpe/icKa3aTh, KakKOW BU/
OyzeT uMeThb Tpadk, eciv — Aia, u306pasurte
ero.

2. N3o06pa3uTte cXeMaTUYHO eCTeCTBEHHBIN U
MO/ISIPU30BaHHbIN cBeT. HapucyliTe cxemy
5KCIepUMEHTa/IbHOM YCTaHOBKY, OTMEThTE, B
KaKol ee yacTu Oy/1eT pacpoCTPaHAThCS
MO/ISIPU30BaHHbIN CBET. byzeT i B Kakou-
HUOY/Ib ee yacTH ecTeCTBeHHbIH, ey — i, TO
rje?

B.5«Ilosispusanus ceera» - B5

B.5«Ilonsspusanus ceera» - B6

1. 3axkoHuwuTe oripejienieHue: «I1019pU308aHHbIL
cgem — 3mo ...».

1. 3anuimre onpeae/leHue UHMeHCcuUsHoCcmu
80/IHbl: « IHMEHCUBHOCMb 8O/IHbI — 3MO. . .».

2. Kakyto hopMysry MO>KHO OBLTO OBI
HCII0/Ib30BAaTh JI/Ist TIOCTPOEHUsI TOro rpaduKa,
KOTOPbIH Bbl OyjeTe CTPOUTS 10 pe3y/ibTaTam
9KCIIepUMEHTA (3arUIIIiuTe ee ¥ Ha30BUTE,
KaKre BeJTMUMHBI BXOZST B (hOpMYyJI1y)?
O6BeTe KPY>KOUKOM, KaKHe BeJTHUMHBI
OyyT U3MEPSIThCsI B 9KCIIEPUMEHTE?

2. Ilpu KaKoM yrijie Mexay IJIOCKOCTSIMU
TOJIIpU3aLiu NO/IIpU3aTopa U aHamu3aTopa
OyzeT HabOMOAaTHCSI MUHUMYM UHTEHCUBHOCTH
cBeta? IIpy KakOM — MakCUMyM?

B.6.«bunpusma ®@penens» - Bl

B.6.«bunpusma ®@penensa» - B2

1. [Mosichure: «ITopsidok 1. 3anuiuuvre orpejeeHre pasHOCTH X0Ja
UHmMepepeHYUuOHHO20 MAKCUMYMA — 3MO ....». JIBYX BOJIH.
2. OnwuiuTe, U3 Yero COCTOUT OUMpU3Ma 2. Kak onpefienuTh mpesioMIISIFOLLANA YT O/

@penens. [Touemy Ounpusmy fienaroT C MabiM
TIpeIOMJIAIOLLIUM YIJIOM?

6uripusmbl DpeHens 8 nepeoli uacmu Baitiero
9KCTiepuMeHTa ( Kakue BeTMYMHbI He0OX0MMO
3HATh /JIJIs1 ero orpe/ie/ieHus], KaKue BeJTMUMHbI
HeoOXO0/IMMO W3MEPUTH B TIEPBOU YaCTH
9KCIlepUMeHTa)?

B.6.«bunpusma ®penens» - B3

B.6.«bunpusma ®penens» - B4

1. 3anuiuure ycno8ue Makcumymos
UHMeHCUBHOCMU c8ema 8 uHmepgepeHyuu,
cchopmynupyiite ero.

2. Uto Bel u3MepsieTe HarpsiMyro BO BTOPOM
yacTy 3KcrepumenTa? Kak Bl onpegenure
MOTPEeIIHOCTH 3TUX U3MepeHuM?

1. [Tosicuure: «bunpusma @peHesis CyKUT
JUIST TOTO, UTOOHI ...».
2. Kak onpezieUTh NpeoMIIsIIOLMMN yToJl

ounpusmel @peHesnst 60 emopoli uacmu Bartero
JKCIiepuMeHTa (M300pa3uTe YCTAaHOBKY U KPaTKO
nosiciute (6e3 Gpopmyit), Kakue JelCTBUS
HeoOXOZMMO OCYIIeCTBUTh, KaKHe BeTMUUHbBI TIPH
3TOM Oy/IyT M3MepeHbl, KaKue 3aTeM
paccuuTaHbl)?

B.6.«bunpusma ®@penens» - B5

B.6.«bunpusma ®@penens» - B6

1. 3aKOHUHWTe Orpejie/ieHue:
«MHmepcpepeHyust — 3mo ...».
2. Uro Brl M3MepsieTe KOCBEHHO BO BTOPOU

yacTu 3kcrepuMenTa? Kakoi mopsiiok
orpe/iesieHusi TIOTPeLTHOCTH 3TOr0 U3MepeHUst
(mosicHuTe C rnoMoIibo Gopmy)?

1. 3anwuiivTe onpedeneHue nokazamens
npenomaeHus eeuwjecmea (abconromHo20 uau
OMHOCUME/NbHO20).

2. Uro Ha3bIBaIOT [apaMeTpoM OUIIPU3MBbI
@penens? Kpatko nosiciute (6e3 Gpopmyin),
KaK1MH JIBYMsI CIiocobaMu TlapameTp OUTIPHU3MBI
@peHeJisi oNIpefiesisitOT B SKCIIEPUMEHTe.

26




Moayas 3A. KBanToBas ¢pusuka

KomnokBuym «Kosiebanus. Bonubl. KBanToBas ¢usuka» (3 yactb — KBaHTOBasi (PU3UKA)
Bonpocbl Koa1okeuyma (3agepuiums ¢ppasy, packpbimb onpedeneHusi NOHSIMusl, 8eAU4UHbl, 00BACHUMD
CyWHOCMb 3aKOHO8 U ONUCAMb «MeXaHU3M» NPOMeKaHus sieneHull):

1. Baemnui orosaddexr. ®oTo3¢ddexT — 310... POTOH — 3TO ... . YpaBHeHUe DMHIITeHHA /IS
(dhoTosddexra. BemnunHbl, KOTOpPhIe BXOAAT B ypaBHeHHe DiHILTeHA: paboTa BbIX0Aa — 3TO... , SHEPrUs
(oTOHA UMC/IEHHO paBHa .... , KHHeTHUecKasi SHeprusi (oTo3/1eKTPOHA UMCIEHHO paBHA... . Pr3nueckuii
CMBIC/T ypaBHeHUs1 OWHIUTelHa. KpacHasi rpanuuia ¢doto3ddekra — 3T0.... DoTO3/1IeMEeHT B 1jemnu
TIOCTOSIHHOT'O TOKa (Hapucylime cxemy, NosiCHUMe, Kakue 31eMeHmbl 8X005im 8 Hee, 20e Kamood, 20e aHoO0,
20e UCMOYHUK Numadusi, 4em pezyaupyemcsi HanpsidceHue Ha ¢omosnemeHme, Kakol npubop
nokasblgaem cuay moka, Kakol HanpsiceHue). I'paduik BosibTaMriepHON KpuBOU [/si ¢OoTO3/1eMeHTa B
L[ TIOCTOSIHHOTO TOKa (Hapucylime 2paguk, ykadxcume HA HeM mpu ocobble MOUKU U nosicHume 0/s
cebs1, umo 8 HUx npoucxooum). 3aryparoliee HanpsDKeHHe — 3TO.... TOK HaChIIeHHs — 3TO. ...

2. TenioBoe uznyuenue. TerioBoe U3yueHUe — 3TO... . XapaKTePUCTUKU TEIJIOBOTO U3TyUeHUS:
SHepreTuyeckasi CBETHMOCTb, CIIeKTpa/ibHasl IJIOTHOCTb SHEPreTUYecKoW CBeTUMOCTb, K03(hduijyeHT
riorJioilieHusi (onpedesneHust geauyuH). AGCOMIOTHO YepHOe Tesio — 3TO... ['padMK TerIOBOrO U3/TyUeHUs
abCoIOTHO YepHOro Tena, TIie HAaXOAWTCS [JMHA BOJHBI Amax, KOTOPOM COOTBETCTBYET MAaKCHMYM
CTIeKTpa/ibHOM TJIOTHOCTH JHEPreTUUeckol CBeTUMOCTH (Hapucylime e2pagpuk, nosicHume, uemy
coomeemcmeyem mMoOYKa 3KCmpemMymd, U umo npousolidem, eciu meao Hazpemb 00 bonbliell
memnepamypbl). 3aKOHbI TeTUIOBOTO W3/yUeHUs:: 3aKOH COXPaHeHWsl SHEePruM /Jisi PaBHOBECHOI0
u3nyueHus, 3akoH Credana-bonbiimMaHa, ABa 3aKoHa BuHa, 3akoH Kupxroda. ®otoH - 310 ... .

3. KopnycKy/1sipHO-BOJIHOBOM /{ya/Iu3M 3/1eKTPOMAarHUTHOIO0 M3/Iy4YeHUsI — ITO0... . Y DaBHEHUs
CBSI3W KOPITyCKY/ISIPHBIX XapaKTePUCTUK (POTOHA C BOJIHOBBIMM XapaKTePUCTHMKAaMH 3/1eKTPOMarHUTHOU
BOJIHBI: KaK OHH 3alKChIBAIOTCS, UYTO B HUX BXOJUT, O YEM OHU roBOpAT? KakoBO ycC/0BHe MpOsBIeHHE
KOPITyCKYJ/ISIPHBIX U BOJIHOBBIX CBOWMCTB 3/IEKTPOMAarHUTHBIM U3/TyueHreM?

4. KopnycKy/aspHO-BO/JIHOBOM /Jya/iu3mM MUKpodacTul]. KoprnycKy/isipHO-BOJIHOBOM /iyainu3M
MHKpPOYaCTHL] - 3T0... KBaHTOBas yactuiia — 3T0... BosnHa fe-bpoiinsg — 310... [JnuHa BoiHbI e bpoiiss.
CooTHomeHus: HeonpeeieHHocTel I'eiizendepra. BonHoBas GyHKIMS- 3TO. .. (Xapakmepucmuka
COCMOSIHUSA KBAHMOBO UaCmuybl, ee U3Mepumb HEB03MOICHO, MOJICHO U3Mepumb MoabKO Keaopam
80/1H080U (pyHKYUU, OH NOKA3bl8aem geposimHOCMb NONAOAHUSI KBAHMOBOU Uacmuybl 8 uccaedyemyio
MOYKY NpOCMPAHCMed, 8 5Mom 3aK/arudemcsi cmamucmu4eckull CMbICA 801HOBOU (pyHKYuu). Y paBHeHuUe
IIIpesunrepa (MosiCHUTb, UYTO B HETO BXOJMUT).

5. CrpoeHue u cBoricTBa aTroMoB. OCHOBHOe COCTOSIHME aTOMa BOZ0OpO/ia. JHepreTuyeckre YpoBHU
—970... ['aBHOe KBaHTOBOe uKc/i0. DopMyia [i/1si pacueTa CIieKTPOB BOJOPO/OINO[00HBIX aTOMOB, B UeM
3aKJII0Yal0TCsl ONITUYeCKHe CBOMCTBAa aTOMOB. [IpocTpaHCTBEeHHOe KBaHTOBaHUE — 3TO. ... MarHUTHOe
KBaHTOBOe uncio. CriyH 3/1eKTpoHa — 3T0... CIMHOBOEe KBaHTOBOe uKc/io. KBaHTOBBIE unc/a — 3T0...
INpuniun ITayau. Pacnipesiesienye 3/1eKTPOHOB B aTOMax IMepruOJAYECKOU CUCTeMbl 31eMeHTOoB /. 1.
MeH/jesieeBa, MOPSIZIOK OTpe/ie/ieHrsl CTPYKTYPhI 37IeKTPOHHBIX YPOBHel B aToMax. IlpaBusio or6opa
(nepexo0 sn1eKmpoHa u3 00HO20 COCMOSIHUSA 8 Opy20e OCyujecmensiemcs npu yca08uu, Umo e2o
opbumanbHoe KBaHMOBoe UUC/0 U3MeHsIemcsi Ha eOUHULY)
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Tabsuija 1.7 — Kputepuu orjeHKu KosutokBuyMa «Konebanus. Bonxbl. KBanToBast husmka»

MaxkcuMa/IbHBIN
N . . Oanmn st
OrieHMBaeMbIii KOMITOHEHT 3HAaHUN U YMeHUI
OLIeHUBAaeMOI'0
KOMITIOHEeHTa
1 2
CTyJieHT IeMOHCTPUPYeT 3HaHHe Mo/ieieli KojiebaTe/TbHbIX CUCTEM, BOJTH B paMKax

pa3HbIX K/acCU(PUKALH, KBAHTOBBIX 00bEKTOB (OCLIWIISTOD, TIPYKUHHBIH, 1

MaTeMaTHUeCKUH MassTHUKH, MeXaHUUYecKasl, 3/IeKTPOMarHUTHbIE BOJTHBI,
MHUKDPOYaCTHIIbl, BOHA fie bpoiins u T.11.)

CTyZeHT eMOHCTPHPYeT 3HaHHe sIB/IeHN 1, B KOTOPBIX YYaCTBYIOT Kosie0aTebHbie
CUCTeMbl, BOJTHbI, KBAHTOBbIe 00BEKTHI (CBOOO/[HBIE, 3aTyXaloll[1e, BEIHYKIeHHbIe 1
Kosiebanusi, nHTepdepeHLys, [U(paKiys, KOPITYCKYISIPHO-BOJTHOBOU Ayasu3M, T.I1.)

CTyJeHT leMOHCTPUPYeT 3HaHUS Be/TMUlH, XapaKTepU3yIoIIUX CBOMCTBA U

ToBeZIeHHe Mo/JieJiel, a TaK)Ke BXOJSIIMX B 3aKOHBI (8e/1UYUHA XapdKkmepusyem). !
CTyJeHT IeMOHCTPUPYeT 3HaHUS Be/TMUlH, XapaKTepU3yIIIUX CBOMCTBA U 1
TIOBeZIeHHe MO/ieJieid, a TaK)Ke BXOJSIIMX B 3aKOHBI (8e/1UYUHA YUC/AEHHO pAeHa).

CTyJeHT IeMOHCTPUPYeT 3HaHUS Be/TMUH, XapaKTepU3yoIIKX MoBe/jleHre Mo/iesiel, 1
a Tak)Xe BXO/SIIMX B 3aKOHHI (8e/1UUUHA — 8KMOPHAsL U UMeem HAnpasneHue).

CTyJeHT IeMOHCTPUPYET YMEeHUS 00BbACHATh (PU3UUECKHUI CMBICT OCHOBHBIX 3aKOHOB

WY TIPe/ICTaB/IATh WX B TpaduueckoM Bu/ie (YpaBHeHUs1 KoyiebaHUH, yCIOBUS 1

MUHMMYMOB U MaKCMyMOB B UHTep(epeHLIUU U JudpakLiyiy, 3aKkoH Mastoca u Ap.),
Ha OCHOBE KOTOPBIX MOT'YT ObITh pellleHbl CTaH/lapTHbIE 3a/jauM.

CTyZeHT eMOHCTPUpPYeT YMeHHs1 OPMYJTUPOBATh 3aKOHBI (YpaBHEHUS KOyiebaH!H,
yCJIOBUSI MUHUMYMOB ¥ MaKCUMYMOB B UHTep(epeHIMY U Ju(paKLiy, 3aKOH 1
Masntoca u Ap.), Ha OCHOBE KOTOPBIX MOTYT OBbITh pellleHbl CTaH/[apTHbIE 3aauM.

CTyJieHT leMOHCTPUPYeT 3HaHUsI MaTeMaTHueCcKHuxX (opMyJ1 3aKOHOB (ypaBHEHUsI
KosiebaHMi, YC/I0BUSI MUHUMYMOB M MaKCIMyMOB B UHTep(depeHIH U Ardpakiuy,
3aKOH Martoca U Jip.), Ha OCHOBe KOTOPBIX MOT'YT ObITh pellieHbl CTaHAPTHbIE
3ajjauu.

MakcuManbHbIi 0asi 3a KO/VIOKBUYM 8

Bonpockl A/isi 3alMTHI 0TYETOB 110 JIa0opaTopHoi pabdoTe mo Moy «KBaHTOBasA pusuka»

Bonpocbl 045 3awjumbl omuemos snabopamopHoli pabombl no mooymo «KeaHmoeas ¢usuka»,
KOmopas 6bINo/MHsAemcs napanienbHo ¢ 1abopamopHbiMu pabomamu no 80AHAM U B0NHOBbIM SI8EHUSIM
(no 1 6anty 3a nonHblll omeem HA KAXCOblli 60NPOC, MAKCUMym — 2 6ania 3a yCmHyilo uau NUCbMeHHYIO
3awumy omuema):

KB.1«®oT103¢dexT» B1 KB.1«®oT103¢dexT» B2

1. TlosicHute: «@omosnemeHm — 3mo 1. . 3akoHuuTe oripefiesieHue: «Pomosggekm
ycmpoticmeo ...». —3Mo ...».

2. Kparko ykaxuTe, Kak OTIpeZieJTUTh CUITY 2. Kparko ykakuTe, Kak MporpaZyrupoBaTh
CBeTa JiaMIibl B BailieM sKcriepuMeHTe dboTos1emeHT B Baitiem sxkcriepriMeHTe
(TPUHLIMITHA/IEHO BaXKHbIE 3Tarlbl (MpUHLIUITHAIEHO Ba)KHbIE 3Tarlbl
M3MepeHus1, UCTo/ib3yemasi hopMmyJia). v3MepeHusi, HeoOXoguMast Ji7Is TOTO

dbopmysia).

28




KB.1«®oT03(pexT» B3

KB.1«®oT03¢pdexT» B4

1. 3amumure ypagHeHue DUHWMellHa 1
YKa)KUTE BeJIMUMHBI, BXO/ISIIIE B
ypaBHeHue?

2. Kparko ykaxuTe, KaK OTpeZieJTUTh
WHTErpabHYI0 YyBCTBUTETHHOCTD
¢dotoaniemenTa B Bailiem 3KcrieprMeHTe
(TIPUHLIUTTHA/IEHO Ba)XKHBIE 3Tarlbl
V3MepeHUsi, UCT0JIb3yeMble (hOpMYJIbI).

1. Tlosicuute: «Paboma ébixo0a
c¢omosnekmpoHa — smo...».

2. Kpartko ykaxure, Kak U3MEepUTh
OCBeIL|eHHOCTb [1PY [TOMOLLIU
MporpagyupoBaHHOr0 (hOTO3/1eMeHTa B
Baiem skcnieprMeHTe (MMPUHLMITHMATIBHO
Ba)KHbIE 3Tarbl U3MEPEeHUs1).

KB.1«®oT03(pexT» B5

KB.1«®oT03¢dexT» B6

1. TlosicHute: «3anuparoujee HaNpAXCeHue
0n15 pomoscpcpekma — smo. . .».

2. Kakoii rpaduk He06X0/JUMO TIOCTPOUTD B
Bariiem 3kcriepumeHTe, Kakyto hopmysty

1. 3akoHuute omnpenenenue: «KpacHas
epaHuya choomoagpgexkma — smo.. .».

2. Yro Bbl u3MepsieTe HarpsiMyro B
skcniepuMeHTe? Kak Brl onipegenure

Bb1 OyeTe ucmonb30Bath st 3Toro? st

yero Hy»<eH rpaduk?

MOrPeLIHOCTH 3TUX U3MepeHUs? Kak 3Tu
3HaueHUs TorpelrHocTeld Bel Oyete
VICTI0/Ib30BaTh flasee?

Tabmuua 1.8 — Kpurepuu oLleHKH CHOPMUPOBAHHOCTH KOMITeTEHLIMA TIpU M3yueHUU MOJyJiei

«Konebanust 1 BonHbl», «KBaHTOBas usuka»

Kog u Kputepuu orieHrBaHus chOPMUPOBAHHOCTY KOMIIETEHLIMN
HauMeHOBaHue (4acT KOMIETeHLH)
VHAMKaTOpa Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHE
JOCTHKEHUs COOTBETCTBYET OL|eHKe COOTBETCTBYET OL|eHKe COOTBETCTBYET OL|eHKe
KOMITeTeHLUU «YZOBJIETBOPUTEILHO» «XOpOLLO» «OT/IMYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHLIMH) MaKCUMaJibHOro 6asia MaKCUMaJibHOro 6asia MaKCHMaJIbHOTO Oasiia
1 2 3 4
HdeMoHcTpUpyeT 3HaHue | [leMOHCTpUpYyeT 3HaHue [JeMoHCTpUpyeT 3HaHue
OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
/I-1omk-1 KosiebaHMiA, BOJTHOBBIX 3/1eKTPOAUHAMUKHU 3/IeKTPO/IMHAMUKU
Vicronb3yer sIBJIeHUM, KBAHTOBOM (3anucbiBaeT (hOpMyJIbI (3anucbiBaeT HopmyJibl
¢u3uKy (3anuchiBaeT 3aKOHOB, TIOSICHSIET UX 3aKOHOB, TIOSICHSIET UX
OCHOBHbI€E 3aKOHBI . N
(hopMyJIbl 3aKOHOB, (br3MUeCcKri CMBICT U (v3ruecKnil CMBICT U
eCTeCTBeHHOHayuH

BIX AUCLIATITUH /ISt

pereHus Be/IMUWHBI, BXO/IAIIME B | SIBJIEHUS ¥ OOBSICHSIET, K | SIBJIEHUS ¥ OOBSICHSIET, K
CTaHJAPTHBIX 3aKOHbI), MTOSICHSIET, K KaKUM SIBJIEHUSIM KaKUM $SIBJIeHUSIM
3a7au KaKUM SIBJIEHUSIM OTHOCSITCS] 3aKOHBI. OTHOCSITCSI 3aKOHBI.
B COOTBETCTRUN OTHOCSTCSI 3aKOHBI. HOemoHcTpUpyeT yMeHHe | [leMOHCTPUpYyeT yMeHHe
HemoHCTpUpyeT MIPUMEHSITH OCHOBHbBIE TIPUMEHSITH OCHOBHBIE
¢ yMeHHe MPUMeHSITb 3aKOHBI 3/1IeKTPOAUHAMUKHU 3aKOHBI K PelleHHI0
HAlpaB/IEHHOCTBIO | ochopHble 3aKOHBI K | K pellleHMIO CTaHJAPTHBIX | CTaHJapTHBIX 3a7jad Ha
MPO(heCCHOHANBHO | pereHUIO CTAaH/APTHBIX 3a/lau Ha pacueT pacueT cBOOO/IHBIX,
1 1esiTeIbHOCTH 3ajjau Ha pacyeT CBOOO/IHBIX, 3aTYXalOIINX, 3aTyXaloIIuX,
CBOOOHBIX, BBIHY K/[€eHHBIX BBIHY>K/J€HHbIX
3aTyXaroluX, KoJiebaHuH, Ko/e0aHui,
BBIHY K/IeHHbIX uHTepdepeHIH, vuHTepdepeHI|H,

TIOSICHSIET UX
(bu3MUecKrii CMbICT U

Be/IMUMHEI, BXO/JdIle B
BaKOHbI), OIIMChIBAET

Be/IMUMHBI, BXOJdIIe B
3aKOHI:>I), OIMHChIBAET
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KoJie0aHuH,
vHTepdepeHIuH,
Audpakiyy,
TOJISIpU3aLivH,
tdotorddekTa,
TETJIOBOTO U3Ty4YeHUsI:
He MOTHOCTBIO
CaMOCTOSITe/TEHO
(BO3MOXXHO, C
WCTIO0/Tb30BaHUEM
KOHCITeKTa) BePHO
3aruchbiBaeT GOpMyJIbI
3aKOHOB B PeIIeHUH
3a/1auM, CI0CO0eH
copmynMpoBaTh
METOZ, peLleHUst
3a/lauu, MOSICHUTD, KaK
TIPUMEHSIFOTCS 3aKOHBI
K pellIeHUI0
CTaHJAPTHBIX 3a/1aY,
pelliaeT CTaHJApTHbIE
3aziauM (cm.m.2.2 ®OC)

Audpakiyy,
TIOJISIPU3aLIUH,
doTorddekra, TennIOBOrO
W3/TyYeHHs: TIPaKTHUECKU
TIOJTHOCTBIO
CaMOCTOSATENTBHO (C
HeOOIbIITMMHU
3aMeuaHUsIMH ) BEPHO
3anucbiBaeT (POpPMYyJIbI
3aKOHOB B PellIeHUH
3a/1auM, CrIocoOeH
copMyTMpOBaTh METO[,
pellieHus 3a/lauw,
TIOSICHUTD, KaK
TIPUMEHSIOTCS 3aKOHBI K
PEIIIeHUI0 CTaH[apPTHBIX
3ajlau ¥ PenIuTh 3a/auy.
Criocob6eH (¢ HeOOIBIIUMHU
3aMevaHUsIMH ) TIOSICHUTh
METOZ, pelleH s 3a/jau B
0060011[eHHOM BH/Ie
(cm.n.2.2 ®0OC)

Iudpakuuy,
TIOJISIPU3aLIvH,
dotorddekra,

TEMJIOBOT'O U3/TyUeHusI:
TIOJTHOCTBIO
CaMOCTOSITE/TbHO, BEPHO
3anucbiBaeT (HOpMyJibl
3aKOHOB B pellleHHH
3a/]auM, CII0OCOOeH
copMyMpoBaTh MeETO[
peleHus 3aJauM,
TIOSICHUTD, KaK
TIPUMEHSTIOTCS 3aKOHBI K
PEIIIEHUI0 CTaHJaPTHBIX
3agau. CriocobeH
CaMOCTOSITENTBHO
BBIOpAaTh U TMOSICHUTD
MeTO/] pelleHus 3a/1aud B
000011[eHHOM BH/Ie
(cm.m.2.2 ©0C)

Mopayanb 4. TepMoariHaMUKA M CTaTUCTHYeCKas (PU3NKa

KonnokBuym «TepmoamHaMuKa»

Bonpocbl kKonnokeuyma (3asepwiums ¢ppasy, packpbimb onpeoeeHust NOHAmMusl, 8eAUUUH, CYUHOCMb
3aKOHO8 U 516/1eHUll):

1. TepMoauHaMHuecKasi CUCTeMa, ee XapaKTePUCTUKH, 3aKOHbI ee PaBHOBECHOT'0 COCTOSHHUSA.
TepMouHaMuueckasi CUCTeMa- 3TO... WpeanbHblii Ta3 — 3To0... BHyTpenHsisi sHeprusi (¢.c.s.,
xapakmepusyem cocmosiHue TC, yucaeHHO paeHas 0151 peanbHO20 2asd ... , 015 udeanbHO20 2dsd ... ,
eouHuya usmepeHusi — 1 [Ixc, sensiemcs ¢pyHkyueli cocmosiHus). CBsA3b MeXAY BHYTPeHHel Hepruei u
TeMreparypoii. MakpornapameTpbl (napamempbl COCMOSIHUS, MepMOOUHAMUYECKUe napamempbl) —
3T0... [aBneHue (onpedeneHue, dasee — «0»). KoHiieHTpalus BelillectBa (0). [InoTHOCTH BelijecTBa (0).
Uucno ABoragpo mokasbiBaeT ... KosmuectBo BemlectBa (0). MossipHas macca (0). OTHOcUTenbHast
aToMHas1 Macca (0). OTHocuTe/IbHasE MOseKyJ/IsipHas macca (0). Temrniepatypa xapakrepusyer ..., eJUHHALA
usMepenusi. CpefHsisi SHeprusi JBWKeHUs1 MosieKys (0). Uucno crerneHeit cBoOopl (0), KaKve 3HaueHUs
MpUHMMaeT W B Kakux caydasx? TernnoeMkocTs (0). YgenbHas TemioeMKOCTb (0). MosnsipHas
Ter0eMKOCTh (0). OT uero 3aBUCAT yjenbHas M MOJIIpHas TerioeMKOCTh? [louemy MossipHasi
TEeTI0eMKOCTh B M300apHOM Tiporiecce 0osbllie, YeM MOJISIpDHasi TeTJIOEMKOCTh B M30XOPHOM Tiporiecce?
YpaBHenue Maiiepa. 3aKOHbI PaBHOBECHOTO COCTOSIHUSI TEPMOAMHAMHUECKOW CHUCTEMBI: ypaBHeHHe
COCTOSIHUSI U/Iea/IbHOT0 rasa (Mamemamuyeckasi 3anuchb, 8eAUUUHbl, pusuyeckull cmbica, 2paguueckas
uHmepnpemayus), nocryjaar MakcBe/jla 0 PaBHOMEDHOM pacrpe/ie/ieHHd HEPruu 1Mo CTeneHsiM
CB000/IbI, 3aKOH ABOTra/Ipo U 0Ka3aTe/IbCTBO ero, 3aKoH /laibToHa.

2. VM3omporjeccbl HAEa/IbHOT0 ra3a, XapaKTePUCTHUKH M 3aKOHbI mpoueccoB. 30XOpHEIi
riporiecc — 3T0... Mi306apHbIit mpotiecc — 3710... V30TepMudeckuii mporijecc — 310... AanabaTHbIN mporecc
— 970... Kak omnpezensiercsi MosisipHasi TeIJIOBMKOCTb [Ii/isi M30XOPHOT0, M300apHOT0, M30TePMUUECKOro,
azirabaTHOTO MPOoLIeCCOB (Mam, 20e 803MONHCHO, Uepe3 KOHKPemHoe YUC/0, 20e MO0 HeB03MOMCHO — uepe3
uucno cmeneHeli c60600b1)? I'a3oBble 3aKOHBI, KaK TMOTYYUTh U3 YPaBHEHUM COCTOSHUS Ta30BbIe 3aKOHBI
JUTST KaXJJ0ro U3 YeThbIpex u3orporieccoB? YpasHenue Ilyaccona. ITokasatens aguabatsl (0). Terora
(0). Pabora ra3sa (o). I3MeHenue BHyTpeHHeli sHepruu (0). IlepBoe Haya/io TepMOAUHAMHUKH B 001[eM
Buje. IlepBoe Haua/si0 TepMOAMHAMHMKH B TPHMEHeHHM K KaXJAoMy H3 u3ompoijeccoB. PV-
muarpaMMel U TS-muarpamMmer ajist usonpotieccoB (TS-0uazpammbl cm. caedyrowjutl ab3ay). TTomTporTHbIHA
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rpoLecc — 310 ... PaBHOBeCcHOe/HepaBHOBeCHOe COCTOsiHME — 3TO ... DyHKUMS COCTOSHUSL — 3TO ...
PaBHOBeCHbIe/HepaBHOBECHBIE TTPOLeCChl TEPMOIMHAMUUECKOW CUCTEMBI — 3TO ...

3. O6paTuMbIe/HeOOpaTHMBbIEe MPOLECCHl TePMOJUHAMUYECKOH CHCTeMbI — 3TO ... DHTPONUS
(0). Bropoe Hauano TepMOJUHAMMKHU (NPUHYUN 803pACMAHUSL 3HMponuu): 7iBe (OPMYIUPOBKU U
¢busnuecknii cMbIC/T (cospemeHHas u mobas pawHss). Kak v3MeHeHsieTCs SHTPONMS BO BPeMeHU IIpU
HarpeBaHWU rasa (epacuxk u noscHeHuss K Hemy)? Uetbipe TS —auarpammbl [ijisi W30MPOLIECCOB, Kak
M3MEeHSIeTCsS SHTPOIUS B KaXKJOM H3ompoliecce? B uem oT/iMuve BTOPOro Hauvara TepMOJUHAMUKU /IS
c/lyyaeB 00OpaTMMOro W HeoOpaTWMOro Tpoljecca W30JIMPOBAHHOW TEePMOJUHAMUYECKOW CHCTEeMBbI?
Kpyrossie npoijeccebl, MX XapakTepuCTUKHU M 3aK0HbI. KpyroBoii nporiecc — 370.... Llukn KapHo — 310
... (onpedeneHue, u3 kakux uzonpoyeccog cocmoum, 2paguk). 3aKOHbI HU30MpoLleccoB B LuKae KapHo.
KIT1[ u Tepmuyeckuit KI1/J (0). [iBe Teopembr Kapuo (KI1J yukaa KapHo, makcumanbhbili KT/ ato6oti
menso6otl MawuHbl).

4. Tepmopaunamuueckasa cucrema (TC) M craTucTUueckoe OITMCAHHWE ee paBHOBECHOTO U
HEpaBHOBECHOTO0 COCTOSIHUM (om/uyue cmamucmuuyecko20 memood Om mepMOOUHAMUUYECKO20
3aKao4aemcsi 8 Mom, Umo OH NO38o/siem Ucc1e008amb CpedHue, Haubosee 8eposiMHbIe U M.N. 8eAUUUHDI,
xapakmepu3sytoujue nogedeHue uacmuy TC, cmamucmuuecKuil MemoO no3eo/siem 8blICHUMb ¢pusuvecKkuil
CMbIC1  MAKponapamempos, OCHOBHble 3AKOHbl CMAMUCMUYECKO20 Nnooxo0d NOAyYUAU HA38AHUS
cmamucmuyeckue pacnpedeneHusi). Oripefie/ieHle SHTPOIWK M30/JMPOBAHHON HEpaBHOBECHOW CHCTEeMbI
yepe3 CTaTUCTUYECKUN BeC ee MakKpOCOCTOsiHUS. IIpUHLIMIT BO3pacTaHUs HTPONHU C TOYKHU 3PeHHA
cTaTucTuyecko ¢usuku. PacnpejeneHusi KlacCMUeCKHX YacTHL: pacnpejeneHue MakcBeiia
(cpusuueckuli cmbica u epaguueckoe npedcmasneHue) U CKOPOCTU TETJIOBOTO JIBIKeHUsi. Pacripejenenue
Boasumana (¢usuueckull cmbica u epacguueckoe npedcmasneHue) W OGapomerpuueckas (opmyra.
PacnipejjenieHusi KBaHTOBBIX YacTul: pacnpejenenusi bose (¢usuueckull cmbicn u epaguueckoe
npedcmasneHue HA npumepe menaoeo2o usjiyveHus) u Depmu (pusuueckull cmbica u 2paguueckoe
npeocmasneHue Ha npumepe 3/1eKMpoHHO20 2a3d 8 Memasie).

Tabmuua 1.9 — KpuTepuu o1jeHKH KoJ/IoKBUyMa «TepMoguHaAMUKa»

MaxcruManbHbBINA
Oasmn st
OILIeHHBAEMOTI'0
KOMITOHEHTa

OLieHVBaeMbIi KOMIIOHEHT 3HaHUN U YMeHUI

CTyzieHT leMOHCTpUpYeT 3HaHue Mo/lesleld TepMOJUHAMUKN U UX XapaKTepPUCTUK
(TepmoyHaMMYeCKas CUCTeMa, TepMOJMHaMUYeCKUM MPOLiecC, PABHOBECHBIN U/IN 1
HepaBHOBECHBIN, 00paTUMbIH WM HeoOpaTUMBbIN MPOL{ecChl, MaKporapameTphl U T.11.)

CTyZleHT JeMOHCTpUpYeT 3HaHue SIB/IeHN, B KOTOPBIX YYaCTBYIOT
TepMOJMHaMUUeCKre CHCTeMbl (M30XOPHBIH, 1300apHbIH, U30TepMUUECKHUH, 1
V309HTPONMUMNHBIM, TOJIMTPOIHBIN, CAMONIPOM3BO/IBHBIN U T.I1.)

CTyeHT JeMOHCTPUPYeT 3HaHUsI BeJTMUKH, XapaKTepHU3YIOIIUX CBOMCTBA U TMOBeJieHre
MOJIeJieH, a TaKKe BXOJAIINMX B 3aKOHBI (8e/UYUHA Xapakmepu3yem).

CTyeHT JeMOHCTPUPYeT 3HaHUsI Be/TMUKH, XapaKTepU3YIOIIUX CBOMCTBA U TMOBeJieHre
MOJIeJiel, a TaKKe BXOJSAIINUX B 3aKOHBI (8e/1UYUHA YUC/NEHHO PAgHA).

CTyeHT JeMOHCTPUPYeT 3HaHUs eJUHUL] Be/TMUMH, XapaKTepU3yHOIUX CBOMCTBA U
TIOBe/leHre Mo/ieield, a TakKe BXOZSLUX B 3aKOHBI (8eAuUUHA umMeem c1edylowyio 1
e0UHUYY U3MepeHUs1).

CTyJeHT IeMOHCTPUPYET YMEHUS 00BACHATh (PU3UUECKHI CMBICT OCHOBHBIX 3aKOHOB
WY TIPe/ICTaB/IATh WX B TpauueckoM Bu/ie (YpaBHeHHsl COCTOSIHUS U/lealbHOTO Ta3a,
roctynata MakcBeJiia, Ta30BbIX 3aKOHOB, TIePBOr'0 Hayasia TepMO/IMHAMUKU, BTOPOTO 1
Hauajia TepMOJMHAMUKU, YpaBHeHHs1 Maiiepa U /ip.), Ha OCHOBe KOTOPBIX MOTYT OBbITh
pellieHbl CTaHZAPTHBIE 3a/JauM.

CTyeHT JeMOHCTpUpPYeT yMeHusi OpMyIMPOBaTh 3aKOHbI (ypaBHEHUsI KoeOaHUH,
yCJIOBUSI MUHUMYMOB Y MAaKCUMYMOB B YPaBHEHHSI COCTOSIHUS M/lea/IbHOTO T'a3a, 1
nocTysiata MakcBeJiia, ra30BbIX 3aKOHOB, IEPBOTr0 Hauasia TepMOJMHAMUKU, BTOPOTO
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Hayvajia TepMO/[MHAMUKH, ypaBHeHUst Maiiepa U /ip.), HA OCHOBE KOTOPBIX MOTYT OBITh

pelieHbl CTaHAdpTHEIE 3da/1d4M.

CTyZieHT leMOHCTPUpYeT 3HaHWs MaTeMaTHuecKrx (hopMyJl 3aKOHOB (ypaBHEHUsI
COCTOSIHUS M/lea/llbHOTO rasa, nocrysiata Makcsessa, ra3oBbIX 3aKOHOB, [1ePBOIO

. 1
Hauajia TepMOJIMHAMUKH, BTOPOT0 Haya/la TePMOJMHAMUKY, ypaBHeHUs1 Maiiepa u
JIp.), HA OCHOBEe KOTOPBIX MOT'YT OBITh pellleHbl CTaHJapTHBIE 3a/auM.
MakcuMasbHbIN 6ar 3a KOJUIOKBUYM 8

Bonpoce! AJis 3aLUTHI 0TYETOB 110 J1a60paTopHbIM paboTaM 1o MoAy/0 «TepMoguHaMuKa»

Bonpocbl  0as 3aujumbl

3awjumy omyema):

omuemog 1abopamopHbiX pabom no MoOyo
(no 1 6anny 3a noaHblll omeem HA Kaxcoblill 0NPOC, MAKCUMYM — 2 6aa1a 3a YCMHYI0 UAU NUCbMEHHYHO

T.1.«Metoa CToxca» T.1.«Metopa CToxca»
1. 3anuiurre BTOpoM 3aKOH Hel0TOHA J/151 Tena, 1. 3anummure u chopmMynrpyiite 3akoH CToKca
JIBIDKYILIETOCs B )KUAKOCTH, B 00111eM BH/e. J71s1 BSI3KOCTH.
YKakuTe BeJTMUHHBbI, BXOdIMe B 3aKOH. 2. Ho]‘[quTe eIVHULY U3MepeHus
[laiiTe orpe/ie/ieHye IJIOTHOCTH TeJIa. Ko duireHTa BI3KoCTH U3 3akoHa CToKca.
2. BbiBefuTe pacueTHyIO (popmyy AJis
ko3¢ duieHTa Bsi3kKocTH B Baitiem
5KCIIePUMEHTE.
T.1.«Metopa CTokca» T.1.«Metopg CTokca»
1. Jauite onpesenenue ko3¢ duiieHTa 1. B ueM 3aksitouaeTcs siBJieHHe BA3KOCTU
Bs13KOCTHU. [loueMy siB/ieHMe BSI3KOCTU (mosicauTe 6e3 hopMysib). MOXKHO i
Ha3bIBAIOT SIBJIEHWEM IepeHoca? OTHECTH siBJIeHHe BSI3KOCTU K HeoOpaTUMOMY
2. OnuilvTe, YTO U3MepsieTe HaMpsIMYI0 U Kak nponeccy? Iouemy?
OLIeHUTb MOTPEIIHOCTH 3TUX U3MEPEeHUH. 2. Onuiure, 4TO U3MepsieTe KOCBEHHO U Kak
OLIEHUTb TMTOTPELIHOCTH 3TUX U3MepEeHUA.
T.2.«IToka3are/nb agjuadaTbI» T.2.«IToka3are/nb agjuadaTbI»
1. [aiiTe ompesiesieHre yie/IbHOU 1. TTouemy TeryI0eMKOCTb Ta3a IMpu U300apHOM
TeIJI0EMKOCTH ra3a. YKakuTe, Kak OHa HarpeBaHWU OT/JIMYAeTCs OT TEMIOEMKOCTU
CBsI3aHa C MOJIIPHOM TeMJI0eMKOCTBIO. rasa rpu U30XOPHOM HarpeBaHUM? 3aruilinTe
2. UTo NpouCXoAUT MpY U30TePMUYECKOM ypaBHeHHe IlyaccoHa, yKaKuTe Be/IMUMHBI,
HarpeBaHuu ¢ Makponapametpamu (P,V,T)? BXOZjsiiie B popmyity. [laiite onpefesneHne
OTBeT 000CHYMTe C TIOMOIIbIO 3aKOHOB. ToKasareJist auabarbl
2. Onuiuure, 4TO U3MepsieTe KOCBeHHO U KakK
OLIEHUTb TMTOTPELIHOCTH 3TUX U3MepEeHU.
T.2.«IToka3aTe/b aguadaTbI» T.2.«IToKa3aTe/b aguadaThI»
1. [laiiTe ompefiesieHrie MOJISIPHOM 1. 3anuiMTe ypaBHEHHEe COCTOSIHUS U/lea/IbHOTO
TeIJIOEMKOCTH Tas3a. YKa>K1:ITe, KakK OHa rasa, yKaKUTe BeJIMUNHbI, BXO/SIIIE B
3aBHCHUT OT YKC/Ia CTeTeHel CBOOO/IBI. dopmyJy.
3anuimTe ypaBHeHWe Maiiepa, yKaKuTe 7 UTO [IDONCXO 6
Be/IMUKHBI, BXOJsIIME B popMyJTy/ : p /AT TIp1 aA1dDATHOM TIPOLECCE
¢ makponiapamerpami (P,V,T) npu
2. UTO NpOUCXOUT NPU U30XOPHOM 20 6oCHViiTe C
oxJlaXkeHuu ¢ Makponapametpamu (P,V,T)? PaCIIMPEHHH rasa s LITBET O y
. MOMOILIBIO TIEPBOT0 Hayasia TePMOJUHAMUKA
OTBeT 000CHY#TE C IIOMOIIIBIO ITEPBOTO
Y Ta30BbIX 3aKOHOB.
Hayasia TepMO/IMHAMUKHU 1 Ta30BbIX 3aKOHOB.
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T.4.«/IBHKeHHe MOJIeKyJI BO3AyXa»

T.4.«/IBHKeHHe MOJIeKyJ1 BO3AyXa»

. 3anummre ¢popmysy 3akoHa HeroToHa fisist
BSI3KOT'O TPEHWUsl, MOSICHUTE (PU3NUeCKUit
CMBICJT 3aKOHA. YKa)XKUTe BeJIMUMHBI,
BXOJIlIMe B 3aKOH.

. [loueMy Mpu yCTaHOBUBIIIEMCSI IBHKEHUUN
CyMMa BCeX CWJI, IeUCTBYIOILIUX Ha 3/IeMEHT
rasa flo/bkHa ObITh paBHA HYJ/TIO?

1. [laiiTe oripejieieHHe pacxo/ia BO3/[yxa..

2. Kor,qa MO>XHO TIPUMEHATL 3dKOHBI IBU)KEHWA

HeCKUMaeMou xuakoctu? OTBeT 060CHYy#Te.
B omnbiTe namMrHapHOe WK TypOy/ieHTHOe
TeyeHHe rasa?

T.4.«/IBHKeHHe MOJIeKYJI BO3AyXa»

. B uem 3akntouaeTcs siBjieHHe BSI3KOCTh?
Hoquy ABJIeHHe BA3KOCTHU HA3bIBAIOT
SBJIEHHEM HEPEHOC{:I?

. Onuiwure, yTo n3MepsaeTe KOCBEHHO U KdK
OLIEHUTD IMOI'peHOCTH 3TUX H3Mep6HHﬁ.

T.4.«/IBHKeHHe MOJIeKyJ1 BO3yXa»

. Hatite onpenenenue ko3 duieHTa

BA3KOCTU U €ro e AMHHWIBI U3MEPEHUA.

. OI'II/II.LII/ITE, UTO u3sMepdeTe HallpaAMYHO U KdK

OLIeHUTH IOTPELHOCTH 3TUX U3MepeHUM.

T.6.«Ten10eMKOCTb TBepAbIX Te/I»

T.6.«Ten10eMKOCTb TBepAbIX Te/I»

. UTo Takoe 0OpaTUMBIN 1 HEOOpATUMBII
niporjecchl? Kak ¢ TIOMOIL[bI0 SHTPOIHH
OIYCaTh 3TU MPOLIECCHI?.

. Kakue BenTMUMHEI HU3MEepAI0TCA B
SKCIIEDUMEHTE HAIIpAMYIO U KdK OLI€HHUTb
TMOrpemHOCTb UX 1/13MepeH1/1;1?

. . 3anuImTe BTOPOM 3aKOH TePMOJUHAMUKH,

YKaKUTE BeJIMUMHBI, BXOAAIHE B 3dKOH.

. BoiBesiuTe pacueTHyt0 dhopmyy Asis

H3MepeHus TeIlJIOeMKOCTHU B Bamem
SKCIIepUMEHTE.

T.6.«Ten10eMKOCTb TBepAbIX Te/I»

T.6.«Ten10eMKOCTb TBepAbIX Te/I»

. JaviTe onpefieneHue y/iebHOM
Teri0eMKOCTU. Kak OHO CBsI3aHO C
orpejiesieHeM KOJIMUeCTBa TerJIoThI?

. BriBepuTe pacueTHyt0 popMyTy AJIst
M3MepeHHs TerioeMKoCTH B Bartiem
JKCIIepUMEHTe.

. Uto Takoe PaBHOBECHO€ 1 HepaBHOBECHOeE

COCTOAHUA TepMO,qI/IHaMI/I‘-IeCKOﬁ CHUCTEMBI?

. Kakuve BeTMunHbI N3MEPAIOTCA B

3KCIepruMeHTe KOCBEHHO U KdK OLl€HUTb
MOrpemHoCTb UuxX I/I3Mep8HI/IH?
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Tabmmua 1.10 — Kputepuu otieHKHA c(OPMUPOBAHHOCTH KOMITeTeHLIMHN MPU U3YUeHUH MOZY IS

«TepMoaMHAMMKa U CTaTUCTUUeCKas (PU3uKa»

Kog u KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHLIUN
HalMeHOBaHUe (yacTy KOMIIeTeHI1H)
WHJUKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YDOBHE
MOCTHDKEHUST COOTBETCTBYET OL|eHKe COOTBETCTBYET OL|eHKe COOTBETCTBYET OL|eHKe
KOMIETeHLUU «YZIOBJIETBOPUTETLHO» «XOPOIIIO» «OTJTMYHO»
(uactu 50-64% ot 65-85% oT 86-100% ot
KOMIIeTEeHLIMH) MaKCHMaJbHOTO Oasiia MaKCHMaJbHOTO Oasiia MaKCUMaJIbHOTO DOasia
HdemoHCcTpUpyeT 3HaHWe | [leMOHCTpUpYyeT 3HaHHe | [JeMOHCTpUpYyeT 3HaHHe
OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
TePMO/IJUHAMUKU 3/1IeKTPOAUHAMUKHU 3/1IeKTPOAUHAMUKHU
(3anuchIBaeT GopMyibl (3anuchIBaeT popMyibl (3anuceiBaeT GopMyIbl
3aKOHOB, TIOSICHSIET UX 3aKOHOB, TIOSICHSIET UX 3aKOHOB, TIOSICHSIET UX
bu3ruecKruil CMBICT U bur3rUecKruii CMBICT U (br3uUecKuii CMbICTT U
BeJIMYMHBI, BXOJSIIHE B BeJIMYUHBI, BXO/ISIIIIHEe BeJTMUMHBI, BXO/ISAIIIHE
3aKOHbI), TIOSICHSIET, K B 3aKOHBI), OMTHMCbIBAET B 3aKOHbI), ONTMCbIBAeT
KaKUM SIBJIEHUSIM sIBJIEHUsI U OOBSICHSIET, sIBJIEHUSI U OOBSICHSIET,
OTHOCSITCS] 3aKOHBI. K KaKUM SIBJIEHUSIM K KaK/M $IBJIEHUSIM
JemoHcTpupyeT OTHOCSITCS] 3aKOHBI. OTHOCSTCS] 3aKOHBI.
yMeHUe MPUMeHSITh HNemoHcTpupyeT ymeHue | [[eMOHCTpUpPYeT yMeHue
OCHOBHBI€ 3aKOHBI K TIPUMEHSITh OCHOBHbIE TIPUMEHSITh OCHOBHbIE
W/-lonk pellleHUI0 CTaHAaPTHBIX | 3aKOHbBI 3JIeKTPOAUHAMUKU 3aKOHBI K PelleHUI0
Vcrnione3yer 3a/lau Ha pacueT K pellIeHUI0 CTaHJapTHBbIX | CTaHJAapTHBIX 3a/a4y Ha
OCHOBHbIe 3aKOHbI COCTOSTHUS 3a/lay Ha pacueT pacueT COCTOSIHUSI
eCTeCTBeHHOHAyuH | TePMOJMHAMUYeCKOH COCTOSIHUS TepMO/IMHAMUUeCKON
BIX JMCLITUTAH /IS CUCTEMBI, TepPMOANHAMUUECKOM CUCTEMBI,
perreHs rapaMeTpUuecKux 1 CUCTEMBI, rapaMeTpu4ecKux u
SHepreTUUecKrux rapamMeTpuyeckux u HEepPreTUUecKux
CTan/apTHAIX XapaKTepUCTUK JHepreTUUecKux XapaKTepUCTUK
3afad M30IPOLIECCOB: He XapaKTePUCTHK M30IPOLIeCCOB:
B COOTBETCTBUHA [IOJTHOCTBIO M30MPOL[eCCOB: TTIOJTHOCTBIO
C CaMOCTOSITe/TbHO MPaKTUYeCKU MOTHOCThIO CaMOCTOSITEJTLHO ,
HarpaB/IeHHOCTHIO (BO3MO>KHO, CaMOCTOSITe/TEHO BEPHO 3aruchiBaeT
MpOdeCCHOHATBHO C UCII0/Ib30BaHUEM (c HeOombIIIMU (hopMy/ibl 3aKOHOB

U JesiTeTbHOCTH

KOHCIIEKTa) BEPHO
3anucbiBaeT (POpPMyJIbI
3aKOHOB B peIlleHUH
3a/1auM, CrIoCoOeH
cchopMyMpoBaTh
METOZ, pelleHHsI
3a/]aui, TIOSICHUTD, Kak
TIPUMEHSTFOTCS 3aKOHBI
K pelleHH0
CTaHJAPTHBIX 3a/1aY,
pelllaeT CTaHJapTHhIE
3aauu (Cm.m.2.2
D00).

3aMeyYaHusIMH) BEPHO
3anucbiBaeT (POpPMYyJIbI
3aKOHOB B pellleHU!
3a/1auM, CrIocoOeH
chopmyMpoBaTh MeTO[
pellieHus 3a/auw,
TIOSICHUTB, KaK
TIPUMEHSIOTCS 3aKOHBI K
pelLleHUI0 CTaH/JapTHBIX
3ajlau ¥ PenIuTh 3a/auy.
Criocob6eH (¢ HeOOMBIIUMHA
3aMeuaHUsIMU) OSICHUTh
MeTOZ, pellieHHs 3a/jauu B
000011IeHHOM BH7IE
(cm.n.2.2 ®OC).

B peIleHNH 3a/1auH,
cniocobeH
copMyIMpoBaTh METO[
peltieHus 3a/jauw,
TIOSICHUTD, KaK
TIPUMEHSTFOTCS 3aKOHBI K
PEIIEHUI0 CTaHJaPTHBIX
3ajiau.
Criocoben
CaMOCTOSITEJTEHO
BbIOpaTh U MOSICHUTB
METO/I, PellieHHs 3a/jauu B
000011[eHHOM BH/Ie
(cm.m.2.2 ©OC).
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2. OHEHUBAHME ITMCBbMEHHBIX PABOT CTYJEHTOB

2.1. OueHBaHHe MMCbMEHHBIX Pad0T CTYJAeHTOB,
perjiaMeHTHPYeMbIX Y4eOHbIM I/IAHOM

PacuerHo-rpaduueckas padora Nel «MexaHuKa».
PacuemHo-epacpuueckas paboma ebinonHsemcs no apuaHmMam, ¢ pasHbIMU YUCAOBbIMU 3HAUEHUSMU

Xapakmepucmuk paccmampueaemozo 06sekma, npedcmagieHHbIMU 8 Memoou4ecKUX yKa3aHusix.

Tabmuia 2.1.1 — @opmupyemMble KOMITETeHILMH (MM UX YaCTH)

Koz v HauMeHOBaHMe KOMIIeTeHLIUU Koz v HauMeHOBaHMe VHWKATOpa OnieHOUHBIe
JOCTV)KEHUS] KOMITeTeHL[MH (YacTH Marepuarsbl U
KOMIETEeHI1H) cpejcTBa
OIIK-1. CriocobeH peliaTh TUIIOBbIE V/I-1onk-1 VICO/Ib3yeT OCHOBHbIe
3a/jauu rpodeccroHanbHON 3aKOHBI eCTeCTBeHHOHAYUYHbIX
JlesITeIbHOCTU Ha OCHOBE 3HaHUM JUCLIUIUIMH 1S pellleHus CTaHAapTHBIX
OCHOBHBIX 3aKOHOB MaTeMaTUUeCKUX 3ajlay B COOTBETCTBUU PI'P «MexaHuKa»

Y eCTeCTBEHHBIX HayK C
nprMeHeHreM MH(POPMaLMOHHO-
KOMMYHHUKaLJMOHHbIX TeXHOJIOTMU

C HaMpaB/IeHHOCTBIO MPOheCCHOHaNbHON
JesITeIbHOCTH

TemaTuka 3afianuii PI'P «MexaHuKa»:

1. KpuBonvHelHOe [BW)XeHWe MaTepyuaribHOM TOUKM (ypaBHeHHs KWHEMaTHKH): pacyeT
KWHEMaTHYeCKUX XapaKTepUCTHK JBWKeHHsl (ypaBHeHHe [BI)KEHMS 33/laH0); pacyeT KMHeMaTHU4eCKUX
XapaKTepUCTUK JBWKEHHs Tesla B IoJle 3eM/M (YpaBHeHMe JBYDKEHUs He 33/JaHo).

2. BpaujatenbHoe [JBWKeHWe Tesna (ypaBHeHUs KWHEMaTHKW): pacuyeT KUHeMaTHUUeCKUX
XapakTepuUCTUK [BIKEHUS TOYeK Tena (ypaBHEHHe [BWKEeHMs 3a[jaHO); pacyeT KHWHeMaTH4eCKUX
XapaKTepUCTUK JBW)KeHHUs1 ToueK Tesa (ypaBHeHUe IBU)KeHHsI He 3a/1aHo).

3. IlocrynarenbHoe [BHyKeHMe Tesa (ypaBHeHHsI KMHEMAaTUKM Y 3aKOHBI JMHAMMKM): pacueT CHI,
KWUHEeTUYeCKOW U MOTeHLMabHOM SHePryi, CKOPOCTH Y YCKOPEHHs Tesl, ABWXKYLIUXCS 10 HaKJIOHHOW U
TOPU30HTA/ILHOM TIJIOCKOCTSIX.

4. BpaiartenbHoe ABWKeHMe Tena (3aKOHbI MHAMUKM): pacyeT MOMEHTA CHJTbl, MOMEHTa UHEpLUH,
KUHETUYeCKOW SHepryuu, paboTbl MOMEHTA CHJT [/Isi CAMMETPUYHOTO TeJa, BPAIlaloIlerocsi OTHOCUTEIEHO
0CH CHMMETPUU Y OTHOCUTE/IBHO OCH, OTCTOSLLEN Ha HEKOTOPOe PacCTOsIHKE OT Hee.

5. [BwkeHWe cBsi3aHHBIX Ten (ypaBHEHMSI KWHEMaTMKA W 3aKOHbl [MHaMUKW): pacueT
KMHEMAaTHUeCKNX XapaKTepPUCTHK [IBIKeHUsI 0/I0Ka U TO/BellIeHHbIX Ha HeM I'PY30B.

6. PaBHOBecue Ten (yC/lIOBUSI paBHOBECHS): pacueT IMOJIOXKEeHWsS ToJbemMa Tela Ha HaKJIOHHOM
TTIOBEPXHOCTH.

7. LeHTp Macc (yc/ioBHSI paBHOBeCHsl, yYpaBHEHHe-OIpe/ie/leHhe TOUKW L|eHTpa MaccC): pacueT
reoMeTpHUYeCKUM CIIocOO0M TOUKH IIeHTpa Macc (CaMOoCTOsITe/TbHOe U3yYeHHe TeOPHH T10 TJIaHy W pacyeT
CaMOCTOSITe/IbHO BEIOPAHHOM 3a/jaui — 3a/jaHue TIOBBILLIEHHOTO YDPOBHSI).

8. AGcomoTHO yrpyroe M abCOMIOTHO HEYIIPYroe Coy/apeHust (3aKOHbI [JUHAMMKH): pacueT
CKOpOCTeMl Tel TIOC/e COyJapeHusi (CamoCTOSITe/IbHOe W3y4YyeHWe TeOopuM [0 IIlaHy M pacuer
CaMOCTOSITe/TLHO BLIOPAHHOM 3a/1aui — 3a/JaHK€ TIOBBIIIIEHHOTO YPOBHS).
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Tabnuia 2.1.2 — KpuTepuu oLjeHKH pacueTHO-rpaduyeckoii paboTsl «MexaHuKa»

OrneHnBaeMblli KOMIIOHEHT 3HaHWM M yMeHuM npu 3amure PI'P

MakcuManbHbIH 6ann
151 OL|eHNBaeMOoT0
KOMIIOHEHTa

KomnoneHnT Nel (M/-1omk-1). @opMynMpoBKa 3aKOHOB, 3HaHME MaTeMaTUYeCKUX
¢dopmy 1 (Hpr3KYecKOro CMbIC/Ia 3aKOHOB MeXaHMKH (3aKOHOB KMHEMAaTHKH,
3aKkoHOB HbI0TOHA, OCHOBHOIO 3aKOHA JMHAMUKHU BpallaTe/lbHOT0 /IBHKEHNS],
yCJI0BUI paBHOBeCHs], TeOpeMbl 00 M3MeHeHUH KMHeTHUeCKol SHepruy, 3akoHa
COXpaHeHMsl SHepru), Ha OCHOBE KOTOPBIX pelleHbl 3a/jauy.

KommoneHT Ne2 (U-10mk-1). leMOHCTpaLysi MPpaBU/ILHOTO pellieHus,
odopmiieHre pellieHUs 3aZlau. Y MeHre BepHO TIPUMEHSITh 3aKOHbI (CM.
KOMIOHeHT Nel) K pellleHUIO 3a/lau ¥ Mo/IyuyaTh KOJIMYeCTBEHHbIe, rpaduueckre
Y KaueCTBeHHbIe pe3y/bTaTbl 3HaHKWe MEeTO/I0B pellleHus 3a/ja4y, yMeHue
00BSICHATb METO/, pellieHUs 3a/iau, laBaTh pa3bsiCHEHUs], KaK MPUMEHSIOTCS
3aKOHBI K pelleHU0 3a/au.

KowmmnoneHT Ne3 (M/J-10mk-1). 3HaHUe siBJIeHWH 1 3aKOHOB 110 CaMOCTOSITeTbHO
M3yuaeMbIM TeMaM — abCOJTIOTHO yrpyroe 1 abCoI0THO HeyTpyroe CoyAapeHus,
— yMeHHe IPUMEHSTh 3aKOHbI COXPaHeHUs UMITYJIbCa U SHEPTHH K peLleHUt0
CaMOCTOSATE/ILHO TOA0OPAHHBIX 3a/ay.

MaxkcruManbHbIN 0asiT 3a BbITIO/IHEHHE U 3amuTy PT'P

8

Tabmua 2.1.3 — Kputepuu oljeHKHM COPMHUPOBAHHOCTH KOMITETEHLIMH TI0 pacyeTHO-rpaduyecKoit

paboTe «MexaHHKa»

KO,Z[ W HaMME€HOBaHHE

Kputepuu otieHnBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU

(4acT KOMIETeHLH)

WHJUKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YDOBHE
JIOCTHXKeHUSsT COOTBETCTBYET OL[eHKe | COOTBETCTBYET OlleHKe | COOTBETCTBYeT OljeHKe
KOMIIeTeHIUH (YacTu «YZOBJIETBOPUTEILHO» «XOPOLIO» «OTITUYHO»
KOMITeTEeHLIUN ) 50-64% ot 65-85% ot 86-100% ot
MaKCHMaJbHOro 0ajja | MakKCHMaJabHOro 0Oajja | MakCMMaJbHOro bana
OueHrBaeMble O1ieHBaeMble O1ieHMBaeMble

N -1onk-1 Ucronb3yet
OCHOBHbI€ 3aKOHbI
eCTeCTBeHHOHAyUHBIX
JUCLIUTUIAH 1S
pellieHusi CTaHJapTHbIX
3a/la4y B COOTBETCTBUU
C HarpaBJ/IeHHOCTbIO
ripodeccoHa/IbLHOU
JlesiTeNIbHOCTH

KOMITOHEHTHI (cM. Tab1.

2.1.2) chopmMupOBaHHl,
HO CYIIIeCTBYIOT
3aMeyYaHusi 110 TI0JTHOTe
Tripe/iCTaB/IeHUsI
vH(opMaluy u(um)
yMeHUe TIPUMeHSITh
3aKOHBI K pelIeHnI0
3ajau
JIeMOHCTPUPYIOTCS
He TI0JTHOCTBIO
CaMOCTOSITeJTEHO
(c ucrionb3oBaHEM
KOHCITEKTOB).

He nonHOCTBIO
CaMOCTOSITeJTEHO
TPaKTyeTCst
vH(opMarlus,
ripe/icTaB/ieHHas B
rpaduueckoM BU/e.

KOMITOHEHTHI (cM. Tab1.
2.1.2) chopmupoBaHsl,
MpPaKTUYeCKU HeT
3aMeuaHHH 110 TI0JTHOTe
Tripe/iCTaBIeHUst
uHbOopMalii. Y MeHue
TIPUMEHSITh 3aKOHbI K
pellleHuIo 3a/1ay,
JIeMOHCTPUPYIOTCS
6e3 UCIOMB30BaHUS
KOHCITEKTOB, HO C
HeOOBIITUMU
3aMeuyaHUsIMHU.
BrisbiBaer
He3HauuTe/IbHbIe
3aTpy/IHeHUs
CaMOCTOSITe/TbHast
TPaKTOBKa
nHopMaLuy,
TIpe/[CTaB/IeHHOM B
rpaduuecKoM BUJE.

KOMITOHEHTHI (cM. Tab1.
2.1.2) chopmMupOBaHHl,
HeT 3aMeuYaHui 1o
TMOJIHOTE
Tripe/iCTaB/IeHUst
MH(OopMaLuu.
HdeMoHCcTpUpyeTcs
MOJIHOCTBIO
CaMOCTOSITe/IbHOe
BJIaJleHHEe MeTo/laM1
pelilieHus 3a/iau.
He BrI3bIBaCT
3aTpyAHeHUN
CaMOCTOSITe/IbHast
TPaKTOBKa
HMH(opMaLuu,
rpe/iCTaB/IeHHOU B
rpacrueckom BUfe.
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PacuetrHo-rpaduueckas pabora Ne2 «KosrebaHus 1 BOJTHBI».
PacuemHo-epagpuueckas paboma ebinoAHAEMCs N0 8APUAHMAM, € PA3HbIMU YUCA08bIMU 3HAUEHUSIMU
Xapakmepucmuk paccmampueaemoz2o 06sekma, npedcmasneHHbIMU 8 Memoou4ecKux yKa3aHusix.

Tabmuia 2.1.4 — @opMupyeMble KOMITETEHINN

Koz v HauMeHOBaHHe KOMTIETEeHI[UH Koz 1 HauMeHOBaHWe UHMKATOPa O11eHOUHbBIE

JIOCTV>KEeHUST KOMITeTeHLIMH (4acTh MaTepHasbl U
KOMIETEeHI1H) cpejcTBa
OIIK-1. CriocobeH peliaTh TUIIOBbIE V/I-1onk-1 Mcnonb3yeT oCHOBHbIE
3aiaun TipodeccroHaIbHOM 3aKOHbBI eCTeCTBeHHOHAaYYHbIX
esITe/IbHOCTH Ha OCHOBE 3HaHUM VCLIUTIJTUH [IJ1s1 PellleHrs] CTaHapTHBIX
A AICH AAD Aap PI'P «Konebanus
OCHOBHBIX 3dKOHOB MaTeMdTHUUeCKHNX 3a7ja4 B COOTBETCTBUU

" BOJIHBD»
N eCTeCTBEHHBIX HAYK C

npYMeHeHreM MH(POPMaLMOHHO-
KOMMYHHUKaLJMOHHBIX TeXHOJIOTMH

C HaMpaB/IeHHOCTBIO MPOheCCHOHaNbHOM
JesITeIbHOCTH

TemaTuka 3aganuii PI'P «Koe0aHus U BO/THBI»:
1. Konebanusi. CBobojHBIE KOTeOaHUs TTPY>KUHHOTO MasiTHUKA.
Konebanusi. 3aTyxaroiiue KoaebaHUs MPYKMHHOTO MasiTHUKaA.
Konebanust. BeiHy>KjeHHbIe KOle0aHUs TIPY>KUHHOTO MasiTHUKA.
CnoxxeHve KoJyiebaHui (0JHOHATIPAaB/IEHHbIX U B3aUMHOTIePIeH/JUKY /IS PHBIX ).
BonHoBble siBnenusi. IHTepdepeH1us BOH, YCTaHOBKA A/1s1 IOy4yeHus KoJiel] HbloToHa;
BosHoBble siBnenust. Judpakiys BosH, Audpakius @payHrodepa Ha MpsMOIMHENHOM 111e/1u;
BosHoBbIe gaBnenus. Iosspusanys BOH.
BsaumogelicTBre cBeTa C BelecTBOM (paccesiHue, MOrJIolleH e CBeTa, JUCTIepCHs).

PN AN

Tabsuija 2.1.5 — Kputepuu o1jeHKH pacueTHO-rpaduueckoii paboThl

MakcuManbHbIi bant

OtieHrBaeMbIii KOMITOHEHT 3HaHUW U YyMeHUi Tipu 3atrure PT'P JJIs OLIeHUBaeMoro
KOMIIOHEHTA
1 2

KomnoneHT Nel (M/-1omk-1). @opMynMpoBKa 3aKOHOB, 3HaHME MaTeMaTUYeCKUX
dhopmyn 1 hU3MUECKOTO CMBICTa YpaBHeHUM KojiebaHuii (YpaBHEHUM CBOOOJHBIX

KosiebaHMi, 3aTyXaromux KosebaHui, BEIHY>KJEeHHBIX KOyiebaHHii), Ha OCHOBe 1
KOTOPBIX pelleHbl CTaH/apTHhIE 3a/lauu.

KomnoneHnT Ne2 (M1J-1omk-1). YMeHHe BepHO MCIO/Ib30BaTh 3aKOHBI (YpaBHEHUMN

cBOOO/IHBIX KOslebaHuM, 3aTyXarolux KoiebaHui, BbIHYKeHHbIX Ko/lebaHUi)

TIpY pelleHnH 3a/iau U M0JIyyaThb KOMUYeCTBeHHbIe, rpadruueckre U 1

KadeCTBEeHHbIE€ pe3YyJ/IbTdThI 3HaHue METO/Z OB pelleHud 3a4a4, yMeHHne 00BSACHATH
METO/, pelieHusd 3a[dY, 1aBaTb PA3bACHEHHS, KdK IIPUMEHAIOTCA 3dKOHBI K
peleHuIo 3a4a4.

KowmmnoneHT Ne3 (U-10rk-1). 3HaHUe SIBJIEHUW Y 3aKOHOB M0 CAMOCTOSITETbHO
V3y4yaeMbIM TeMaM — CJIO’KeHHe O/[HOHANpaB/eHHbIX U 1
B3aMMHOIIEPIeHJUKYJ/ISIPHBIX KOJIe0aHu.

KowmmoneHT Ne4 (M-10mk-1). POpMyuMpoBKa 3aKOHOB, 3HaHHEe MaTeMaTHUYeCKHUX
dhopmyn 1 (HH3UUECKOT0 CMbIC/IA YC/I0OBUN MaKCUMyMOB Y MUHUMYMOB

1
MHTEHCHBHOCTH BOJIH B MHTep(depeHINY U AudpakLiyy, 3akoHa Matoca st
T0JISIpU3aliii, Ha OCHOBE KOTOPbIX pellleHbl CTaH/lapTHhIE 3a/jau.
KomnoneHnT Ne5 (MI/J-1omk-1). YMeHHe BepHO MCIO/Ib30BaTh 3aKOHBI (YC/I0BUS 1

MdKCHMMYMOB 1 MMHUMYMOB MHTEHCHBHOCTHU BOJIH B I/IHTep(I)EPEHLlI/II/I 4!
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nudpakiyy, 3aKoH Marttoca /17isi TIoJIsipy3aliiu) TIpU pellieHnH 3a/jad v ToJlyuaTh
KOJIMUeCTBeHHbIe, rpaduyeckre U KaueCTBeHHbIe pe3y/bTaThl 3HaHWe MeTO/[0B

pellieHus 3ajiau, yMeHue 00bSICHATb METO/I PellieHUsT 3a/iau, /laBaTh
pa3bsICHEHMS], KaK IPUMEHSIIOTCS 3aKOHBI K PeLleHUI0 3a/au.

KowmmnoneHnT Ne6 (M-10mk-1). 3HaHUe SIBJIEHWW Y 3aKOHOB 0 CAMOCTOSITETbHO

M3y4yaeMbIM TeMaM — B3aUMO/IeliCTBHe CBeTa C Bell|eCTBOM (paccesiHue, 1
TIOTJIOL[eHUE CBeTa, NUCIIEPCHs]).
MaxkcruManbHbIN 0asiT 3a BbITIO/IHEeHHe U 3amuTy PT'P 6

Tabmua 2.1.6 — Kputepuu oljeHKHM COPMHUPOBAHHOCTH KOMIIeTEHLIMH TI0 pacyeTHO-rpaduyecKoit

pabore

Kop v HaumeHOBaHME

Kputepuu otieHnBaHUs CHOPMUPOBAHHOCTU KOMITeTEHLIUU

(4acT KOMIETeHLH)

WHUKaTopa Ha 6a30BOM ypOBHe Ha MOBbILLIEHHOM YDPOBHE
JTIOCTH)KEeHUS COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIEHKe | COOTBETCTBYET OL[eHKe
KOMIIeTeHIUM (YacTu «Y[IOBJIETBOPUTEJILHO» «XOpOLIO» «OTJIANUHO»
KOMIIETEeHIUH ) 50-64% ot 65-85% ot 86-100% ot
MaKCHMasbHOro 0aiia | MaKCMManbHOro Oajijia | MakCUMasbHOro baria
1 2 3 4
OrneHnBaemMble OrnieHrBaemble OrnieHrBaembIe

NO-1onk-1 Ucnionb3yer
OCHOBHbI€ 3aKOHbI
eCTeCTBeHHOHAyUHBIX
JUCLIUTIIVH 17151
pellieHUst CTaHJapTHBIX
3aJjau B COOTBETCTBUU
C HarpaBJIeHHOCTbHIO
ripoeccroHaNbHON
JlesiTeIbHOCTH

KOMIIOHEeHTHI (CM. TabJ1.

2.1.5) copmMupOBaHbI,
HO CYII[eCTBYIOT
3aMeuaHusi 110 TI0JIHOTe
TIpe/iCTaB/IeHUs
vHpopmaLuu u(um)
yMeHue MPUMeHSThb
3aKOHBI K pelleHuI0
3ajau
JIeMOHCTPUPYIOTCS
He MOTHOCTBIO
CaMOCTOSITEJTbHO
(c ucronb3oBaHuEM
KOHCIIEKTOB).

He nosHOCTBIO
CaMOCTOSITEJTbHO
TPaKTyeTcst
vH(opMarys,
Tripe/icTaB/ieHHas B
rpaduueckoM BU/e.

KOMITOHEeHTHI (cM. Tab1.
2.1.5) copmupoBaHbI,
MPaKTHYeCKH HeT
3aMeuaHU M0 MOJIHOTe
Tipe/iCTaB/IeHUs
vH(popMalii. YMeHue
TIPUMEHSITb 3aKOHBI K
pelilieHuto 3a/jay,
JIEMOHCTPUPYIOTCS
0e3 MCITOb30BaHMS
KOHCITEKTOB, HO C
HeOO/ILIINMHU
3aMeYaHUSIMHU.
Bri3biBaeT
He3HAUUTe/IbHbIe
3aTpy/IHeHUs
CaMOCTOSITe/IbHAst
TpPaKTOBKa
MH(opMaLuu,
rpe/iCTaB/IeHHOU B
rpaduecKoM BH/IE.

KOMITOHEHTHI (CM. TabJI.
2.1.5) chopmMHpOBaHHI,
HeT 3aMe4yaHuy 1o
TIOJTHOTe
TIpe/iCTaB/IeHNs
VHOpMaLUH.
HeMoHCTpUpyeTCs
TIOJTHOCTBHO
CaMOCTOSITe/IbHOe
B/Ia/ileHNe MeToZ,aMH1
pelleHNs 3a/au.
He BbI3bIBaeT
3aTpyAHeHul
CaMOCTOsITe/IbHask
TPaKTOBKa
nHopMaLuy,
T1Ipe/iCTaB/IeHHOM B
rpaduuecKkoM BUje.
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2.2. OueHMBaHHe MMCbMEHHBIX PadoT CTYJAeHTOB,
He perJlaMeHTHPYEeMbIX Y4eOHbIM IJIAHOM

KonTponbHas pabora Nel «KuHemaTuka»

3adaHus 01 KoHmMpo/bHol pabombl (peweHue Kadxcooll 3adauu oyeHusaemcsi 8 0Oea b6asnna,
MAaKkcumanbHblli bann — 4 6anna):

Bapuanr 1
Ecnu 8 kakoti-1ubo 3a0aue Heobxo0UMO UCh0Ab308aMb YCKOpeHue c80600H020 nadeHUsl, npumume e20
pagubim 10 m/c?.
3agaua 1. [Iuck paguycom 48cM BpaljaeTcsi BOKPYT HENOJBM)XHOM OCH TakK, UYTO 3aBUCUMOCTb yIJa
[OBOPOTa OT BpeMeHW 3ajaHa ypaBHeHHeM ¢(t)=4t+2t>+24. [lna Toyek Ha 000Je JUCKAa K MOMEHTY
BpeEMEeHU 2C Ompefe/iiTe HOPMajbHOe YCKOPeHHWe W CPEeJHIOK  YIJIOBYIO CKOPOCTb 3a IPOMEXYTOK
BpeMeHH OT 2¢ 710 6¢. M300pa3uTe Ha PUCYHKe, KaK HarpaBjIeHbl BEKTOpPA YIJIOBOW CKOPOCTH, yTJIOBOTO
YCKOpeHUsi U HOPMalbHOTO YCKODeHHUSi B MOMEHT BpeMeHU 2C (nosHoe peuwueHue 3adauu =26aiia,
pucyHok=0,6 baiia 0onoAHUMENbHO).
3agaua 2. Msu OpoilleH co cKopocTbio 10M/C TOPM3OHTAMBHO C BBICOTHI 2M. OripefieuTe, B KaKOi
MOMEHT BpPeMEHU KaMeHb YZApUTCS O CTeHKY, OTCTOsIIyr OT Mecta Opocka Ha 1,2m. Kakoii Oyger
CKOpPOCTb Msiua M Ha KakoW BbICOTe OH OyzeT B 3TOT MOMeHT BpemeHM? CONpOTHBIIEHHEM BO3/yxa
ripeHeOpeyb (nosHoe peweHue 3adauu =2 6ai1a).
Bapuant 2

Ecnu 8 kakoti-1ubo 3adaue Heobxo0UMO UCN0/1b308aMb YCKOPeHue c80O00H020 NAdeHUs1, npuMume e2o
paeHbim 10 m/c?.
3agaua 1. MarepuanbHasi TOUKA JBMXKETCS TIPSIMOJIMHEMHO Tak, UTO 3aKOHBI ee /IBIKEHUsT MOTYT ObITh
Tpe/ICTaB/IeHbl 3aBUCMMOCTBIO X(t)=4t+2t> u Y(t)=2t>. Onpenenute ee cpegHee yCKOpPeHHe 3a
MPOMEXXYTOK BpeMeHU OT 2C [0 5C, a Takke HOpMa/JibHOe U TaHTeHLMajbHOe YCKODeHUs] B MOMEHT
BpeMeHH, paBHbIN 10c (nosHoe peweHue 3adauu =2 6ania).
3amaua 2. Potop oOpabaTkiBaroiijero cTaHKa BpaliaeTcst paBHo3ame ieHHO. Ero paguyc 28cm . 3a Bpemst
1MHH OH W3MeHWJT YacToTy BpaiieHus ot 21c! 1o 3¢ . Onpegenure Bpemsi, KOTia pOTOP OCTAHOBUTCS, a
TaK>Ke TaHTeHIMa/IbHOe YCKOPeHHe , YIJIOBOe YCKOPeHHe POTOpa M UMC/IO TIOJTHBIX 000POTOB , CeaHHBIX
UM 3a 3T0 Bpems. V306pa3uTe Ha pUCYHKe, KaK HarpaB/ieHbl BeKTOpa YIJIOBOW CKOPOCTH U YTJIOBOTO
YCKOpPeHUsT B 3TOT MOMEHT BpeMeHH, BbIOpaB CAMOCTOSITE/IbHO HarlpaB/ieHWe BpaIlleHUs. YTI0BOU
CKOPOCTH, HODMaJ/IbHOTO YCKODEHMs] M TIOJTHOTO YCKOPEHHsI B MOMEHT BpEeMeHH, KOr/la 4acToTa ero
BpaiteHus 6eima 21c! (nosHoe pewenue 3adauu =2 6anna, pucyHok=0,6 6an1a 0oNnoMHUMeENbHO).

KonTtposbHasi padora Ne2 «MexaHuKa»
3adaHusi 018 KOHmMpoabHOU pabombl (peweHue 3adau oyeHugaemcss 8 0ed u mpu bana,
MAKCUMabHblll 6ann — 5 6annos):
Bapuanr 1

1. TTog KakuM Yr7IOM K TOPH30HTY HY)KHO YCTaHOBUTH CTBOJ OpPYAMs, UTOObI TIOPA3UTh 1Ieflb,
HaxXOZsAIYIOCS Ha 3emsie Ha pacctossHud X = 10 km. HauanbHasi cKOpocTh CHapszga vo = 500 m/c.
ComnpoTuBieHreM BoO3fyxXa TpeHeOpeub. [IpuBeguTe TI0/IHOE peIlleHHe TIPUMEHEHHUs 3aKOHOB
KMHEeMAaTUKH B BeKTOpHOU (opme (2 Gasa).

2. Ha ogHOpOAHBIN CIUIOLIHOW UAUHAP paauycoM 20 CM U MaccoM 2 KT HaMOTaHa Jierkasi HATb, K KOHLY
KOTOpO# npuKperieH rpy3 maccol 0,2 kr. ['py3 onyckaeTcsi BHU3, pacKpyuuBasi LIMMHAp. Onpefenvre
CUJTy HaTsKeHUs HUTU U BpeMsi IBU)KeHUs TPy3a, ec/id repBOHavyaIbHO OH HaXOZW/ICS Ha BbicoTe 1 M
no rona. Cumoili TpeHus ripeHebOpeus. (3 6asa)

Bapuanr 2

1. IBa rpy3a Maccod 1Kr W 2Kr, CBsi3aHHble HEBECOMOW HepacTSDKUMOW HUTBIO, [BWKYTCSA I10
TOPU30HTA/ILHOMY CTOJTY, KO BTOPOMY T'py3y TPUBsi3aH ellle OJJUH TPeHU Ipy3 Maccoi 2,5 Kr, HUTb K
KOTOpOMY TiepebOpoliieHa uepe3 CKOJIb3KHM Kpail CTo/a, B pe3y/bTaTe Yero OH OIYyCKaeTCs BHU3, He
corpukacasach co cronoMm. KoadduiiveHT Tpenus nepBoro rpysa o cron 0,1 , a Ans BToporo rpysa
0,15. HaliTu cuny HaTsbkeHUs] HUTEU MeXXJy BTOPbIM U TPeTbUM Ipy3amu. CHcTeMa Tes [JBUKETCS C
yckopeHueM. (2 6asa)
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2. MaxoBUK B BHUJe CILIOLIHOIO JUCKa, paguyc Kotoporo 50 cm, a Macca 40 Kr, BpalaeTcsi C 4aCTOTOM
240 06/MuH. Uepe3 1 MUH TIOC/Ie TOTO, KAaK HAUMHAET 1eHiCTBOBATh MOMEHT CHJT TOPMO>KEHUSI, MaXOBUK
ocraHoBu/cs. OmpeZieuTe MOMEHT CUJI TOPMOXKeHHsI W UMCI0 OOOpPOTOB MaxOBHMKa OT Hadasa
TOPMOYKEeHHUsI ZI0 OCTAaHOBKH. (3 Gara).

Tabmuma 2.2.1 — Kpurepuu orjeHKM C(hOPMHPOBAHHOCTH KOMITETEHI[UN TIPU DEIeHUH 3a/jau MOZYJIS

«MexaHUuKa»

Kop v HaumeHOBaHue
VH/IMKaTOpa JOCTKEeHHsI
KOMITeTeHIIUH (4acTu
KOMIIETEHL1M)

KpuTtepun otieHrBaHusi CHOPMUPOBAHHOCTU KOMIIETEHIUU
(4acTy KOMIETeHLMK)

COOTBETCTBYET OL[€HKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO bania

N/-1onk-1 Ucrionb3yet
OCHOBHbI€E 3aKOHBI
€CTeCTBEHHOHAYUHBIX
JUCLIUTUIVH [/ pellieHust
CTaH/IapTHBIX 3a/lay B
COOTBETCTBUU
C HarpaBJ/IeHHOCTbIO
ripodeccoHa/IbLHOM
JesITeIbHOCTH

IleMOHCTpUpYeT yMeHHe NTPUMEeHSITh OCHOBHbIe 3aKOHbI MEXaHUKH K
peLleHrIO CTaHJapTHBIX 33/jau Ha MOCTYIaTe/IbHOe U
BpalljaTe/bHOE [IBI)KeHHe TBepZoro Tesa (UCIo/b3yeT 3aKOHBI
[BYDKEHMsI, 3aKOHbI HbI0OTOHA, TeopeMy 00 U3MeHeHU!
KWHeTUUeCKOW 3Hepruy, 3aKOH COXpaHeHHUsl SHepruu, OCHOBHOU
3aKOH [JMHAMUKU BpalljaTe/IbHOTO IBUKEHMS], YC/I0BUSI paBHOBECHS):
BEpPHO 3aluchbiBaeT (POPMYJIbl 3aKOHOB MEXaHUKU B pelleHUun
3aauu, criocobeH MOSICHUTD 3aKOHBI, CHOPMYIMPOBaTh MeTO[,
pellieHNs 3a/jauy, TOSICHUTh, KaK [IPUMEHSIIOTCS 3aKOHBI K PellleHUI0
CTaHJAPTHBIX 3a/jJau MeXaHUKH, UCII0/Ib3yeT 3aKOHbI //1s pellieHUst
CTaHJAPTHBIX 3a/ja4 MeXaHUKU.

KonTtposibHas padota Ne3 «JnekTpuueckoe mose. Kongencaropbi»
3adaHusi 048 KOHmMpoAbHOU pabombl (peweHue Kadcooll 3adauu oyeHueaemcs 8 0ea banna,

MAKCuManbHblll 6ann — 4 6anna):

Bapuanr 1

3amaua 1. Ha pucyHke 1 yKa3aHbl pacriosio)KeHHe TOYeUHbIX 3apsiioB, BeJWYMHBLI 3apsifioB B
MUKDOKYJ/IOHAX U PacCTOSIHUSL MeX/y HUMU B caHTUMeTpaxX. CunTasi ToueuHble 3apsifibl HeTrOBHKHBIMH,
oripejie/liTe HArpsKeHHOCTb U noTeHuan JI1 B ucciiefyemMoii ToUuke 3/1eKTpUUecKoro moss (Todka A, B
kotopoit JII co3pmaercsi Tpemsi 3apsifiamu -5, -5 u 5 MkKi)). BuumaHnue! IIpu peweHuu 3adauu
Heobxo0umo, Umobbl HA pucyHKe ObLIU U300paxceHbl  8Ce BeKMopd HANPSANCeHHOCMU, 6K/AKUas

pe3yabmupyiowjuil gekmop HanpsixceHHocmu JI1! C nomoiisio Gopmynsl |/ = g- E| onipefenure cumy,
KoTopasi OyZieT JeiicTBOBaTh Ha 3apsifi, paBHbIN q = N MKu1, romeliiaeMslii B 3Ty Touky mosist (N=20).

- 1 o

5
0 [
A -

c

B

Pucynox 1.

3amaua 2. Ha pucyHke 2 yka3aHa cxeMa COe/IMHEHHsI KOH/IEHCAaTOPOB, OTpeZiesTuTe 00IIy 0
3/71eKTPOEMKOCTh coeiuHeHust KoHaeHcaTtopoB (Ci1= 10, Co= 10, C3= 10, Cs= 3, Cs= 2, C6=5). C

nomowpto popmyinsl (g =C,,, U

oripezieniuTe OOIWI 3apsifi COeJUHEHUsT KOH/IEHCATOPOB, YUHTHIBAS,

UTO HaIIps>KeHue, IrojlaBaeéMoe Hd 3TO COeJHEHKE, DABHO 120 B. OHpe,ZLeJII/ITe 3apAa 1 HAIIpsDKeHHe Ha

Ka)XJIOM KOH/IEHCATope.
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C. GC:

o FHRH .
-

| |
11
Cs

PucyHok 2.

Bapuanrt 2
3agaua 1. Ha pucyHke 3 ykaszaHbl pacro/O)KeHHe TOYEeUHbIX 3apsi[ioB, BeJWUYUHBI 3apsiZioB B
MHUKDOKYJ/IOHaX Y PACCTOSIHUSI MEX/y HUMU B caHTHMeTpax. CunTasi TOueuHble 3apsiibl HelOBU)KHBIMH,
orpe/ie/iTe HANpsHKeHHOCTh U noTeHMan 311 B ucciefayeMoil TOUKe 3/71eKTpUUeckoro noss (Touka B, B
kotopoit JIl co3gaercs Tpemsi 3apsgamu -10, 5 u 5 MkKn)). Buumanue! I[lpu peweHuu 3adauu
Heobxo0umo, Umobbl HA pucyHKe ObLIU U300paxceHbl  8Ce BeKMopd HANPSANCEeHHOCMU, 6K/aKUas

pe3ynbmupytlowuli eekmop HanpsiceHHocmu 3OI1! C momolipo (HopMyJibl F=qE onpefie/IMTe CUIY,
KoTopasi OyZieT JeficTBOBaTh Ha 3apsifi, paBHbINA q = N MKU1, momerriaembiit B 3Ty Touky moms (N=30).

B 5p 20
5
-10
0 2
¢ 20 , 20 5
PucyHoxk 3.

3agaua 2. Ha pucyHke 4 yka3aHa cxema Coe/IMHeHHsI KOHZIEHCaTOPOB, OIpe/ie/TuTe 00IyI0
371eKTPOEMKOCTh coeiuHeHns KoHAeHcaTopoB (Ci= 4, Co= 1, C3= 3, Cs= 4, Cs= 2, Ce= 6). C noMOLbI0

dopmynel g =C,;, -U| onpegenvre obiuii 3aps/; COeJMHEHHS KOH/I€HCATOPOB, YUUThIBAsA, UTO

HanpspkeHue, roJjaBaeMoe Ha 3T0 coeiuHeHre, paBHO 120 B. Onpepenvre 3apsi/ ¥ HarpskeHUe Ha
Ka&KJIOM KOH/ZIeHCaTope.

|

|
C. §
g
|l |l Cs

1 1
Ci C: [1
I
—| c:

C.

PucyHoxk 4.

KonTposbHas padora Ned «I10CTOSHHBINH TOK»

3adaHus 01 KoHmMpo/bHoU pabombl (peweHue Kadxcooll 3adauu oyeHusaemcsi 8 0Oea b6asnna,
MAaKcumanbHblli bann — 4 6anna):

BapuanT 1

3apaua 1. Omnpezsenure oOlljee CONMPOTHB/IEHWE 37€KTPUUYECKOM Iienu. BHyTpeHHUM conpoTuB/IeHHEM
SJC u compoTHB/IeHHeM amIiepMeTpa MOKHO TIpeHeOpeub, COTPOTHB/IEHWEM BOJIETMETpa TpeHeOpeub
Henb3s. C nomoupro 3akoHa OMa 19 3aMKHYTOU 1|enu ONpeZie/iuTe CUIy TOKa I B 3/1eKTpUYeCcKou Lieny,
yuutbiBasg, uro 3/IC paBHa 100 B. Onpefenure nokasaHus BOJIbTMETpa U aMIlepMeTpa B Cxeme Balllero
3aganus. Ilpu peweHuu 3a0ayu He0b6xo0UMO U306pasumMb NPOMeICymouHble 8apuaHmMbl NPeobpa3oeaHus
cucmembl conpomuseneHull 041 NOSICHEHUsl, Kakue conpomueneHusi 06se0uHsIIomcst 8 0OHO HA KAHCOOM
waze peweHus
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3a/laHHbIe 3HAaYeHU S
conpoTuBieHui: R1=20
Owm, R>=40 Om, R3=40
Owm, R4=160 Om, R5=160
Om, Ry=800 Om

PucyHox 5.

3agaua 2. Ilepepucylite cxeMy 3/1eKTPUUeCKOM LieH (CM.pHUC.6), yKaxcume HanpasneHust mokos u
06x0008 KOHNYpO8, 1 OTIpeJie/InTe B IIePBYIO OUepe/ib CU/Iy TOKA uepe3 TO COIPOTHUB/IEHNE B Liely,
KOTOpOe Iapauie/ibHO ogHoMy Wi AByM O/IC (MLuTe 371eKTPpUUeCcKyro BeTBb C OAHUM uiu AByms O/1C
6e3 pesncTopoB). BHrMaHue: cusioil ToKa yepe3 BeTBb ¢ 0jHUM WiH AByms /I C (0e3
COMPOTHUBJ/IeHUH) NpeHeOpeub He/lb3s1! BoibeprTe KOHTYPBI U Y371bl, AJIs1 KOTOPbIX HE00X0UMO
3amnucaTh ypaBHeHus 110 ripaBuiamM Kupxroda, utobbl paccyuTaTh CHITY TOKA uepe3 KaKaoe
COIPOTHBJIeHYe. 3anuIInTe JI1 HUX ypaBHeHus. [TofcTaBbTe B ypaBHEHMS UMC/I0BbIe 3HAUEHUS U pelnTe
NIOJTyYeHHYI0 CUCTeMY YpaBHEHUM.

3a/jaHHbIe 3HAUEHUS
COTIPOTUBJIEHUM U 3/C:
R1=20 Om, R2=60 Om,
R3=65 Om, R4=15 Om,
Rs=50 Om, €1=30 B
£=40 B, €3=50 B,
€4=60 B PucyHox 6.

Bapuanrt 2

3apgaua 1. Ornpeseniite o0Illee COMPOTHB/IEHUE 3/eKTPUUECKOM 1jend. BHYTpPeHHUM COIpPOTUB/IEHUEM
3/IC u corpoTHB/IEHHWEM aMIiepMeTpa MOXXHO TipeHeOpeub, COTIPOTHB/IEHHEM BOJbTMeTpa IpeHeOpeub
Hesb3s. C roMolibio 3akoHa OMa /jisi 3aMKHYTOM LIeTy orpefiesIuTe CUIy Toka I B 3/1IeKTpUUYeCcKOl LieTH,
yuutbiBasg, uro 3/IC paBHa 100 B. Onpefenure nokasaHus BOJIbTMETpa U aMIlepMeTpa B CxXeme Balllero
3aganus. [Ipu peweHuu 3a0auu He06xo0UMO U300paA3UMb NPOMeENCYMOUHble 8apUAHMbI NPeodPa308aHus
cucmembl conpomueneHull 0151 NOSICHEHUsl, KaKue conpomue/neHusi 006e0uHsIIomcst 8 00OHO HA KAHCOOM
waze peweHust

]

3a/laHHbIe 3HaYeHHsI
conpotuBieHn: Ri1=50
Owm, R2=60 Om, R3=40
Owm, R4=60 Om, R5=20
Owm, Ry=1100 Om C+—1 1

PucyHoxk 7.

3agaua 2. IlepepucyliTe cxeMy 3/1€KTPUUECKOM Lienu (CM.pHUC.8), yKajcume HanpagneHusi mokos u
06X0008 KOHMYpPOB, 1 OTIPeJIe/TUTE B IIEPBYIO OUepeb CHTy TOKA Uepe3 TO COTIPOTHBIIEHNE B LIETIH,
KOTOpOe TapasuiejibHO ofHOMY wir AByM J/C (MIuTe 3/1eKTpPUUeCcKyro BeTBb C OAHUM uu AByms D1C
6e3 pe3ucTopoB). BHUMaHUe: CH/I0# TOKa uepe3 BeTBb € oJHUM Wid AByms J/IC (0e3
COMPOTHBJ/ICHUH) NpeHeOpeub HeJib3s1! BribepriTe KOHTYPHI U Y3JIbl, /7151 KOTOPBIX HE0OX0AUMO
3arnucaTh ypaBHeHuUs 1o TipaBriaM Kupxroda, yToObl pacCuuTaTh CHIy TOKa uepe3 Kaxkaoe
COTPOTHB/IeHKE. 3anuIlInTe /i1 HUX ypaBHeHus. [ToficTaBbTe B ypaBHEHMS UMC/IOBbIE 3HAYEHUS U PeLlnTe
TOTyYEeHHYI0 CUCTEMY YPaBHEHUM.
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3a,anHbIe 3HAUeHUd
COHPOTI/IBHQHI/Iﬁ n 34C:
R1=15 Om, R>=16 Owm,
R3=40 Om, R4=40 Om,
R5=10 Om, R6=30 Om,

€1=91 B, =101 B,

€3=111 B, €4=121 B

PucyHox 8.

KonTtposbHas padora Ne5 «MarHuTHoe 1oJjie»

3adaHusi 048 KOHmMpoAbHOU pabombl (peweHue Kadcooll 3adauu oyeHuedaemcss 8 0ea banna,
MAKCuManbHblll 6ann — 4 6anna):

BapuanrT 1

3ajaua. /IBa mpoBOJHMKA C TOKOM CO3/Ial0T MarHUTHOe moJie B uccienyemor touke C (cMm. puc.9).
3HaueHUs] TOKOB M3MepSIIOT amriepMeTpaMu. [lepepucyiiTe PUCYHOK /iJisi CBOET'O BapuaHTa U OTpeiesiuTe
MarHUTHYI0 WHAYKLUWIO WM HaMpshKeHHOCTb MAarHWTHOTO TO/s B ucciefyemMod Touke. C MOMOLIbIO
3akoHa Awmrmepa oOrnpejenuTe CUIy, [JeHCTBYIOLIYH0O Ha KOPOTKWW NpoBOAHMK JynHOM 0,005M,
TIOMeLL[eHHbIA B UCC/IelyIOMyt0 TOUKy rossi. Cusia Toka B 3TOM KOPOTKoM mnpoBozHuKe [ = 0,1 A, a yron
MeXy 3TUM KOPOTKHMM TPOBOJHUKOM UM Pe3y/JbTUPYIOIIUM BEKTOPOM MarHUTHOW WHAYKUWK paBeH 90
rpazsycoB. M306pa3uTe Bce BeKTOPa, KOTOPBIE yUaCTBYIOT B pacuere.

3alaHHbIe 3HAUEHHsT CUJT
ToKOB: 11=0,6 A, [,=2,0 A

Pucynoxk 9.

BapuaHnt 2

3agava. /IBa mMpoBOJHMKA C TOKOM CO3/al0T MarHWTHOe rose B uccieayemoit Touke C (cM. puc.10).
3HaueHUs] TOKOB M3MepSIIOT amriepMeTpaMu. [lepepucyiiTe pUCYHOK [/l CBOErO BapuaHTa U OMpeJe/iuTe
MarHUTHYH WHAYKLWIO WIA HalpshKeHHOCTb MarHUTHOTO MOJiA B UccaeAyeMod Todke. C TMOMOIIBIO
3aKOHa Awmrepa oOrnpejendTe CUIy, JOEUCTBYIOLIYI0 Ha KOPOTKWW TMNpoBOAHUK AmvHOM 0,005M,
TOMEIIeHHBIN B UCCIeAYIOMYIO TOUKY Tosisg. Cuia ToKa B 3TOM KOPOTKOM MpoBoAHuKe [ = 0,2 A, a yron
MeXJy 3TUM KOPOTKHMM IPOBOJHUKOM M Pe3y/IbTUPYIOLIUM BEKTOPOM MarHWTHOW MHAYKUWK paBeH 90
rpasiycoB. M3o06pa3uTe Bce BeKTOpa, KOTOpbIe YUaCTBYIOT B pacueTe.

e C |
‘ 1
= |
3a/laHHbIe 3HAUEeHUST CUJT | ®—
TokoB: [1=2,0 A, b=3,2 A ® l,
Pucynok 10.

NuauBuyanbHble JoMaiiHue 3afaHusa Nel — «JnekTpuueckoe nosie. Kongencaropbi», Ne2 —
«[TocToAHHBIN TOK», Ne3 — «MarHutHoe mosie» (HOPMHUDPYIOTCS Ha 0Oa3e 3ajiay, Tpe/CTaBI€HHBIX B
KOHTPOJIbHBIX paboTax (cofiepskaHWe OCTaeTcsl TeM ’Ke, U3MEHSIIOTCS BXOJHble JlaHHble, HarpaB/eHUs
TOKOB, 3HAKM 3aps/i0B, OCYLeCTB/ISIeTCs IIepeHOC 3/1eMeHTa Ha COCEe/IHIOI0 BeTBb JIEKTPUUECKOU Liery,
MEeHSIFOTCsI HallpaB/IeH!sI TOKOB M PaCII0/I0)KeHHUsI TOUeK B MarHUTHOM I10J1e [IPOBOJHUKOB C TOKaMH).
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Tabmua 2.2.2 — Kpurepud oljeHKM C(HOPMHPOBAHHOCTH KOMITETEHLIMI TIPU peIleHruH 3ajjau MOAYJIS

«OJeKTPoJMHAMUKa»

Kog 1 HaMeHOBaHUe
WH/IMKAaTOpa JOCTHKEHUs
KOMITeTeHIUU (4acTu
KOMIIETEeHLUN)

KpuTepuu otieHrBaHus COOPMUPOBAHHOCTH KOMIIeTeHI[UN
(4acTy KOMMeTeHI1MH)

COOTBETCTBYET OL[€HKE «3aUTEHO»
50-100% oT MakCUMaJILHOIO baia

NO-1onk-1 Ucnionb3yer
OCHOBHbI€ 3aKOHbI
eCTeCTBeHHOHAyUHBIX
JVCLITUIAH JJ1s1 pelleHust
CTaH/IapTHBIX 3a/lau B
COOTBETCTBUU
C HarpaB/eHHOCTbIO
ripodeccuoHaIbHOM
J1esiTeIbHOCTH

IeMOHCTpPUpYyeT yMeHHe MPUMEeHSITh OCHOBHBIE 3aKOHbBI 3/1eKTPOAUHAMUKI
K PelleHH0 CTaH/IapTHBIX 3a/lad Ha pacueT 37IeKTPUUYeCKOTO U MarHUTHOTO
roJiedt (MCIob3yeT MPUHLIUIT CYTIepIIO3ULIUK, (OPMYJIBI [Jisl OTIpe/ieNieH st
XapaKTePUCTHK IO/ B UCC/IelyeMOU TOUKU), paCueT CUCTEMBI
KOH/IeHCATOPOB (MCIo/b3yeT hopMyJIbl 171s omnpeZiesieHust 001iell eMKOCTH
TIPY TIapaJUIe/IbHOM U TI0C/Ie/I0BaTeIbHOM COeJUHEHUH KOH/[eHCaTOPOB),
CUCTeMbI COTIPOTHB/IEHUH (MCTOMB3yeT GOPMYIIbI [i/1s oTipefiesieHust o01ei
€MKOCTH TIPH T1apajijieJIbHOM 1 TI0C/Ie/[0BaTe/IbHOM COeMHEeHUN
Pe3UCTOPOB),, Ha UCTIOIb30BaHue 3akoHa OMa u npaBus Kupxroda: BepHO
3anuchiBaeT (HhOpMyJibl 3aKOHOB B PellleHUH 3a7lauk, CriocOOeH MOsSICHUTD
3aKOHBI, CPOpPMYJ/IMPOBaTh METOZ, pellieHUs 3a/jauu, MOsICHUTh, KaK

MMPUMEHSIOTCA 3dKOHBI K PEIIIEeHNI0 CTaHAAPTHBIX 3a4a4, UCIIOJIb3yeT
3dKOHBI OJ1d pellieHns CTAHAdPTHLBIX 3ad4 3JIEKTPOAWHAMUKH.

KonTposbHas pabora Ne6 «Kosre6anus»

3adaHus 01 KoHmMpo/bHol pabombl (peweHue Kadxcooll 3adauu oyeHusaemcsi 8 0Oea b6asnna,
MAaKkcumanbHblli bann — 4 6anna):

Bapuanr 1

3agaua 1. 3a 100c konebartenbHass cucreMa ycrieBaeT coBepiiuTb 100 KosiebaHuid. 3a 3TO e BpeMs
aMIUTUTYZia KosleOaHW yMeHbIaeTcs B 2,7 pa3. Onpezenute KO3QQUIIMEHT 3aTyXaHUs KojiebaHUH, BpeMst
peJlakcaliy, JorapupMUUecKuil [JeKpeMeHT M Tepuof, KosjiebaHusi CUCTeMbl. 3aluIlikiTe YypaBHeHHe
Kosie0aHMM, CUnTasl, YTO B HaUa/IbHbIA MOMEHT BPEMEHH CMeIIeHHe CUCTeMbI PaBHO M0JIOBUHE HauaTbHOM
aMIUTy bl (20 cm).

1=0,12c0s(0,5 + )
3apaua 2. YpaBHeHre KomebaHui TOKa B Kojie0aTeslbHOM KOHTYpe 2" MA.
WupyktrBHOCT KOHTYpa 0,9 I'H (HapucyiTe 3TOT KOHTYyp). OrmpezenuTe eMKOCTb KOHTYypa, Mepuo[,
KosiebaHMii 3apsifja Ha 00K/aIkax KOH/|eHCaTopa M ToKa B KOHType. Omnpe/ie/iTe MaKCUMaTbHYIO SHEPTUi0
3/IEKTPUYECKOr0 T0JI U HampsbkeHue Ha KOHJeHcaTope B MoMeHT BpeMeHu T/4. Iloctpolite rpaduk
KosiebaHMs TOKA B MpejiesiaX OZHOTO TIeproza.
Bapwuant 2
3agaua 1. Yepe3 CKOJBKO BpeMeHM MaTepuasibHasi TOUKa Maccoi 0,2 Kr, coBepIiaroiriasi KojaebaHusi 1o

T
3aKOHY X = 100005(5ﬂt+€) MM, TPOXOJUT IMyTh OT TMOJIOXKEeHHUsI PABHOBECHSI /10 MaKCUMAaJIbHOT'O CMell[eHUsT

(B ypaBHEHHMHM X — CMeIIleHHe MaTepuaabHOM Touku)? Orpeie/iiTe Mepro KoaeOaHuH.

3anuiuuTe ypaBHEHUsI U3MeHeHMs CKOPOCTH C TeueHWeM BpeMeHM. OripefenuTe CKOPOCTb B MOMEHT
BpemMeHn T/6 W Bpems, KOrja CKOPOCTb CTaHeT paBHOW Hy/o. [loctpoiite rpaduk KosebaHUs
MaTepraabHOW TOUKHU (CMellleHus1) B IpeJiesiax OJHOro Mepruo/a.

3ajaua 2. Kongencatop emkocteio 10 Mk® B KomebaresibHOM KOHTYpe (HapUCYHWTe 3TOT KOHTYD)
3apsaauau 3apsagoM 60MkKiI, KpoMe Hero B KOHTYype KaTylllKa MHAYKTUBHOCTBIO 0,25I'H 1 CONpOTHB/IeH e
40 Owm. Ormpenenure Tepuoj, KosiebaHW 3apsijla Ha OOK/IafKaX KOHZEHCATopa, JI0Tapru(MUUecKHit
JleKpeMeHT 3aTyXaHHsl. 3alullikTe C YACIOBBIMU KO3 duiieHTaMy ypaBHeHUe KojeOaHW HarpsyKeHUst
Ha KOH/IEHCAaTOpe, YUYWTHIBas, UYTO B HayaJbHbIi MOMEHT BpeMeHH KOHJ|eHCAaTopy COO0Imumm
MaKCHMa/bHbIW 3apsij,.
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Tabmua 2.2.3 — Kpurepur orjeHKM C(OPMHPOBAHHOCTH KOMITETEHLIM TIPU peIleHruH 3ajjau MOAYJIS

«KomnebaHusa»

Kpurepuu orjeHrBaHusi ChOpMUPOBAHHOCTH KOMITeTEHLN

(4acTv KOMITeTEHINN)

Ko n HaumeHOBaHMe

Ha 0a30BOM YpOBHe

Hd ITOBBIIIIEHHOM YPOBHE

C HarpaBJ/IeHHOCTbHIO
ripodeccoHa/IbHOM
JlesITe/TbHOCTH

aMIUTUTYAHBIMA

3HAUYeHUSIMH): He
TIOJTHOCTBIO

CaMOCTOSITe/TEHO
(BO3MOXHO,

C UCIIO/Ib30BaHHEM
KOHCIEKTa) BEPHO
3arMchbIBaeT (HOPMYJIbI
3aKOHOB B pelleH’!
3a/lauM, CIIocobeH
chopMyMpoBaTh MeETOJ,

pelLleHNs 3aJauy,
TIOSICHUTD, KaK
TIPUMEHSIFOTCST 3aKOHBI K
pelLleHNI0 CTaHJaPTHBIX
3ajau, pelaet
CTaHJApPTHBIE 3a/laUH.

WH/IMKaTopa
JOCTIDKEHUS COOTBETCTBYET OLIeHKe COOTBETCTBYET OL|eHKe COOTBETCTBYeT OLIeHKe
KOMIeTeHLUU (4acTu «YZOBJIETBOPUTE/ILHO» «XOPOILIO» «OTJTUUHO»
KOMITETEeHLIN) 50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOTO Oasiia MaKCUMasbHOro basia MaKCUMasbHOro basia
1 2 3 4
LleMoHCTpUpYeT ymeHue LemMoHCcTpUpyet
MPUMEHSTb OCHOBHBIE yMeHHe NPUMEHSTh
3aKOHBI KoJiebaHui K OCHOBHbI€ 3aKOHbI
TTeMOHCTPUDYeT yMeHHe pelLleHNI0 CTAHJAPTHBIX | KosjeOaHWM K perieHuro
IDUMEHATH OCHOBHEI® 33jjay Ha pacyeT CTaHJAPTHBIX 33/1a4_HA
SUKOHEL KOIEBAMM K KonebaHuit (MCIIO/Tb3yeT pacueT KoyieOaHHA
DEIIeHHIO CTAHAPTHBIX YPaBHeHHsI CBOOO/IHBIX (ucnonb3yeT
3a71a9 Ha pacdeT KoJiebaHuH, 3aTyXalolyX | ypaBHEHHUs CBOGUO,Z[HI:IX
KosiebaHu# (MCTIO/b3yeT Komebanmi, KomeGanmi,
ypaBHeHUsI CBOOOAHBIX gHHnyAEHH]’Dé 3aTyngo X
KOIeBARH, 3aTYRAKOITHX KonebaHul, ymeeT 6paThb Kosie6aHui,
KoneBaniii, TPOM3BO/HbIE U BBIHYK/IEHHBIX
— orpeiesiiTb CKOPOCTb, KosiebaHul, ymeer
KoieBaHui, yMeeT GpaTh yCKOpeHHe ocLiisTopa | OpaTh Mpou3BOAHbIE U
TIPOM3BOHBIE K WU CUTY TOKa orpeJiesisiTb CKOPOCTb,
OTIPEIEATH CKOPOCTS, KosiebaTesbHOTO KOHTYPAa, yCKOpeHHe
W-Tomkt YCKOpEHHE OCIFUIITOpa yMeeT 3amuchiBaTh OCLIW/IIATOpPA WIW CUITY
Ueronpayer ¥UTH CIUTY TOKA ypaBHeHUs1 KoniebaHui 10 | ToKa KojebaTenbHOTO
KO/Ie6aTeNTEHOTO KOHTYPa, TripeJjlaraeMbIM JIaHHbBIM, KOHTYpa, yMeeT
OCHOBHbIe 3aKOHbI yYMeeT 3aMHCHIBATE yMeeT onpeJesisiTh 3aMMCHIBATh YPaBHeHHs
€CTECTBEHHOHAYUHbI | ypaBHeHNMs KoeGaHmii 1o COOCTBEHHYIO U KosiebaHui 1o
PEe30HAHCHYO0 YacTOTy ripe/ijlaraéMbIM
X AUCLATUINH I 1p e,qnggaeoMblz/l 'gaHHHM’ OCIW/LIIAITOPA, UCTIOb3yeT JlaHHBIM, YMeeT
pelueHus Y?OGZTBZEIH@IQH;B CBSI3b MEXY oTIpefiesisiTh
CTAHAGPTHbIX 33484 | pesoHanciyio uacrory ey | pesonanciyio uactory
B COOTBETCTBUM OCLIW/IIATOPA, UCTIONb3yeT
OB MEXKTY TPAKTHUUeCKU MOJTHOCTBIO OCLIM/IIATOPA,
CaMOCTOSITeJTbHO WCTIONb3YeT CBsA3b

(c HebOMBIIIUMU
3aMeYaHUsIMU) BepPHO
3aruchiBaeT (hopMysibl

3aKOHOB B PeIlIeHUH

3ajau, criocobex

chopMynMpoBaTh METOZ
pelleHuys 3aiaui,

TIOSICHUTB, KaK
MIPUMEHSIFOTCSI 3aKOHBI K
PEIIeHUI0 CTaHAAPTHBIX
3a/lay ¥ peLuTh 3a7auy.

3aMeYaHUsIMU) TIOSICHUTh
MeTO/] pellieHus 3a[jaukl B
0000111eHHOM BH7IE

Crioco6eH (¢ HeOOMbITUMHI

MEXY aMIUTUTYAHbIMU
3HAUYEeHUSIMH):
TIOJTHOCTBIO
CaMOCTOSITeJTBHO,
BEpHO 3aIvChIBaeT

(hopMyJibl 3aKOHOB
B pellieHUH 3a/lauH,
crocobeH
chopMyiMpoBaTh
METO/] PelieHust
3a/lauM, TIOSICHUTD, KaK
TIPUMEHSTIOTCSI 3aKOHBI
K peIleHUI0
CTaH/IapTHBIX 3a/la4 U
PeLLIuTD 3a/iauy.
Cnocobex
CaMOCTOSITeJTbHO
BbIOpATh U MOSICHUTD
MeTO/] pelleHUs 3alauu

B 0060011]eHHOM BHU/I€.
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KonTtposibHas padora Ne7 «Bo/THOBBIE SIBJICHUS»

3adaHus 04 KoHmMpo/bHol pabombl (peweHue Kadxcooll 3adauu oyeHusaemcsi 8 0Oea b6anna,
MAKcumanbHblli bann — 4 6anna):

Bapuanr 1
3agaua 1. TI70CKOBBIMYK/Iasi JMH3a pPaZilycoM KpPUBHU3HBI R BBIMYK/IOW CTOPOHOM JIEXKUT Ha
CTEeKJ/ITHHOW TJIaCTUHKE, TI0Ka3aTe/u TIPe/IOM/IEHUS JIMH3bl U TJIACTUHKU O/IMHAKOBBI U 0003HAUEHBI Nj.
[TpocTpaHCTBO MEXIY JIMH30M UM CTeKJISTHHOW TIIaCTUHKOW 3arlo/iHeHO BelecTBOM C ToKa3aTesieM
ripesiomsieHust m2. TIpy ocBellieHUU JIMH3bl MOHOXPOMAaTHUYeCKUM CBETOM C JIJTUHOMN BOJHBI A , TIaJArOIIUM
HOpMaJIbHO, K - TOe CBeT/I0e KOJbLIO B OTPaKeHHOM CBeTe UMesio pafinyc rk. O603HauMM pasuyc m - 1o
CBET/IOr0 KOJjblla uepe3 rm . BBIMONHUTe 3afaHus: u30b6pa3ume CXeMaTUYHO (PU3NUYECKYH) CHTYALHMIO,
OTMCaHHYIO B 3ajiaue; ykajcume, KaKUM SIBJISIETCS L[eHTpa/JbHOe TISITHO B OTPaXeHHOM CBeTe, CBEeTJIbIM
WA TeMHBIM, U 00BSICHUTE ToueMy; onpede/ume 3HaueHUsl JJIMHBI BOJHBI A ; onpede/nume HeW3BeCTHYIO

BeIMYMHY (OTMeUYeHHYIO B Tab/vile 3HAKOM BOMPOCA «?»)

R, }\4, rk) rm)
ni n k

M M MM MM

10 1,42 1,40 ? 4 2,8 2,0

3agaua 2. Ha qudpakijioHHYyIO peleTKy ¢ YMC/IOM IITPUXOB Ha eUHULY AJIMHBI (Ha OJUH MUJUIUMETD),
paBHbIM 1/100, HOpManbHO MajaeT Mapasvie/bHbIM MTyYOK MOHOXPOMAaTHYeCKOro CBeTa C JJIMHOM BOJIHBI
0,630 mMxm. dudpakioHHas KapTUHa Hab/rOZaeTcst Ha 9KpaHe, PacIioyio)KeHHOM Ha PacCTOSIHUM 1M OT
Hee. Onpe/ie/TUTe KOOPAMHATY W YTO/ HAaOJTFOIeHHsT YKa3aHHOTO B TabJTHIle MaKCUMyMa MJTH MUHUMYMa.
Yro HabsrOaeM «Mmax» UHTEeHCHBHOCTH CBeTa
Kakoro nopsigka 2-ro nopsiika

Bapwuant 2
3agaua 1. MoHOXpOMaTUUeCKUM CBET C AJMHOU BOJIHBI 0,6 MKM TaZiaeT 10 HOPMaJid Ha OTKPBIThIE 1[e/Tn
B onbiTe FOHra, paccTosiHue MeXXy 11e/siMA paBHO 1,2 MM, pacCTOsIHMe OT 1ilesiel /1o 5KpaHa paBHO 0,8M.
Omnpegenire KOOPAWHATY W yroJ Hab/rOqeHus [/ YKa3aHHOTO B TaO/uvile MaKCHMMyMa WM MUHAMYyMa
WHTEHCUBHOCTH CBeETa.

Yto Haﬁf[lOﬂEIEM «min» UHTEHCUBHOCTU CBeTa

Kakoro nopsigka 3-ro nopsiKa

3ajaua 2. Ha menb majaeT HOpMa/ibHO Mapasuie/bHBIA MyYOK MOHOXPOMATHYeCKOrO CBeTa [JIMHOM
BOJIHBI A, COOTBETCTBYIOIIlel KpacHOMY 11BeTy. [TupuHa menu B 5 pa3 6oJibIiie AyiuHBI BO/IHBL. Ha 3KkpaHe,
HaXOJSLIEMCS HAa pAacCTOSHUM 1M OT Ienw, HabmogaeM audpakLMOHHYI0 KapTuHy. Hccaedyem
OupakyuoHHylo KapmuHy, [Ijsi 3Toro Heobxomumo: 1) onpedeaumb, MOA KaKHUM YIjoM Oyjert
HaO/TI0JaTbCs MUHUMYM WM MaKCUMYM MHTEHCHMBHOCTH CBeTa 2-TO MOpsifika; 2) onpedeaumb, KaKOTO
nmopsAAKa MakcuMyM OyzeT HabrofaThCsl TIoCaefHUM; 3) onpedeaumb, KaKOBa IIMPHUHA 1[€HTPA/IbHOTO
TMISITHA Ha SKpaHe
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Tabnuua 2.2.3 — Kpurepuu oLleHKH c)OPMHUPOBAHHOCTH KOMITIETEHLMH MPU pPellieHUH 3aiau MOZY ISt

KpuTtepun otieHrBaHusi CHOPMUPOBAHHOCTU KOMIIETEHIUU

(4acTy KOMITETEeHLIMM)

Kop v HameHOBaHMe
WH/JIMKaTopa

Ha 6a30BOM ypOBHe

Ha ITOBBIIIIEHHOM YDOBHE

JOCTYDKEHUS
KOMIIeTeHLUM (Y4acTu
KOMIIeTeHIUH)

COOTBETCTBYeT OL|eHKe
«YZ0BJIETBOPUTE/ILHO»

MaKCUMaJIbHOro Oasnia

50-64% ot

COOTBETCTBYET OLIEHKE

MaKCUMaJIbHOTO Dasiia

«X0pouIio»
65-85% ot

COOTBETCTBYET OLIEHKE

«OT/IUYHO»
86-100% ot
MaKCUMaJIbHOro Oasnia

NO-1omnk-1 Ucnionb3yer

OCHOBHbIE 3aKOHBI

eCTeCTBeHHOHAYUYHbIX
JUCLIATUTVH 17151

pelLeHuUs

CTaH/IaPTHBIX 3a/lau
B COOTBETCTBUU

C HarpaBJ/IeHHOCTbIO

ripoeccroHaNbHON
JiesITeTbHOCTU

[leMOHCTpUpYyeT yMeHHe
TIPUMEHSITH OCHOBHBIE

CTaHJdPTHBIX 3a/lda4 Ha

vHTepdepeHMOHHON U

3aKOHbI BOJTHOBBIX
SIBJIEHUY K PelleHUI0

pacueT

IppaKLOHHOU
KapTUHBI B CTyYasx
ombiTa FOHra,
Ivdpakium
dpayHrodepa Ha
TIPSIMOYTOJTbHOM 111e/TH,
IpaKLMOHHOU
pelLieTku (MCTob3yeT
yCJIOBUSI MaKCHMyMa U
MUHUMYyMa
WHTEHCHBHOCTH CBeTa),
VCTIO/b3YeT 3aKOH
Martoca 7151 pelieHus
3aJjau Mo/spU3aLu: He
TIOJTHOCTBIO
CaMOCTOSITEJTbHO
(BO3MOXKHO,

C UCI0/Ib30BaHUEM
KOHCITeKTa) BepHO
3anucbiBaeT (POPMYJIbI
3aKOHOB B pellleHUu!
3a/1auM, CrIocoOeH
chopmMynMpoBaTh MeTO[

pellieHus 3a/jauu,
TIOSICHUTb, KaK

TIPUMEHSIFOTCST 3aKOHBI K

PeLlIeHHI0 CTaH/JapPTHBIX

3a/,a4, peraeT
CTaHZAPTHBIE 3a/]auM.

eMoHCTPUpYeT yMeHUe
MIPUMEHSITH OCHOBHbBIE

CTaHAAdPTHBIX 3d/la4 Ha

vHTephepeHI[MOHHOU U

TIPSIMOYTOTLHOM 11[eJTH,

MpaKTHUUYeCKHU IMOJJIHOCTBIO

3aKOHbI BOJTHOBBIX
SIBJIEHUM K PeLleHUI0

pacuet

I paKLMOHHON
KapTUHBI B C/TyYasix
onbiTa FOHra,
Ivdpakimu
dpayHrodepa Ha

I paKLMOHHOM
peleTKy (MCTIOb3yeT
yCJIOBUSI MaKCUMyMa 1

MHUHHUMYMa
WHTEHCHBHOCTH CBeTa),

WCI0JIb3YeT 3aKOH
Marntoca /1Sl perieHust

3a/1a4 MOJISIpH3aLiiu:

CaMOCTOSITE/IbHO
(c HeOGOMBIIIUMU
3aMevyaHUsIMH) BEpHO
3arnucbiBaeT HopMyJibl
3aKOHOB B pellleHUuN
3ajaum, criocobeH
chopMyMpoBaTh MeTO[
pellieHUs 3aJjauu,
MOSICHUTb, KaK
TIPUMEHSFOTCS 3aKOHBI K
pelleHnI0 CTaHAapTHBIX
3ajlau U peluTh 3a/auy.
CriocobeH (c
HeOOoJBIITNMU
3aMeuaHUsIMU ) MOSICHUTh
MeTO/], pellieHUs 3a/lauk B

0060011[eHHOM BH/Ie

HemoHcTpupyet
yMeHue PUMEeHSThb
OCHOBHbI€ 3aKOHBbI
BOJIHOBBIX SIBJIEHUM K
pelleHun0
CTaHJAPTHBIX 33/jau Ha
pacuer
MHTepGepeHIMOHHON U
IA(paKkIMOHHOU
KapTHUHBI B CTy4Yasx
omnbiTa FOHra,
Iudpakuyn
®payHrodepa Ha
MIPSIMOYTOJIbHOM 111eJIH,
I(paKkIMOHHOU
pelleTK! (UCMob3yeT
YCJIOBUSI MaKCMMyMa U
MUHHUMYyMa
WHTEHCHBHOCTH CBeTa),
WICII0/Ib3YeT 3aKOH
Marnroca Aj1 pelieHus
3a/ja4 MoJisIpy3aLyun:
TIOJTHOCTBHO
CaMOCTOSITEJILHO ,
BEPHO 3alMChIBaeT
(hopMyJibI 3aKOHOB
B pellleHHH 3a/laui,
crniocobeH
chopmynrpoBaTh
MeTO/] peLleHUs]
3ajlauu, MOSICHUTB, KaK
MIPUMEHSIFOTCS 3aKOHBI
K pelleHHIo
CTaH/IapTHBIX 3a/lau U
peLINTh 3a7auy.
Criocoben
CaMOCTOSITEJTbHO
BBIOPAaTh U TMOSICHUTD
MeTO/, pellieHHs 3a/jaun

B 0000ITIEHHOM BHUJIE.
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KonTtposbHas padora Ne8 «KBaHToBas pu3uKa»

3adaHus 04 KoHmMpo/bHol pabombl (peweHue Kadxcooll 3adauu oyeHusaemcsi 8 0Oea b6anna,
MAKcumanbHblli bann — 4 6anna):

Bapuanr 1
3agaua 1. KpacHoii rpanuiie doTto3ddekra Ay amtOMUHUS COOTBETCTBYET JMHA BOJHBI 332 HM.
Omnpeznenvte paboTy BBIXOJA 3/IEKTPOHA W3 MeTa/ula W [JIMHY CBETOBOW BOJIHBI, TIPU KOTOPOU
3ajiep>kyBarolljee HaripsbkeHve 1 B.
3ajgaua 2. B pe3ysnbrare HarpeBaHus Tesa JJIMHA BOJIHbI, COOTBETCTBYIOLAs MAaKCUMyMY CIEKTpaabHOU
MJIOTHOCTA SHEPreTUYecKOd CBeTUMOCTH, cmectwnack ¢ 2,7 MM go 0,9 mkm. Onpegenwvre
SHEPreTUUYeCKYyH) CBETMMOCTb Teja TpPU HadyaJbHOW TeMIlepaType UM KakK W3MEHWICS MaKCUMyM
CMEeKTPa/JbHOM TIJIOTHOCTH SHEPreTMYecKod CBeTHMOCTU TNPU HarpeBaHWM Tesia. MOXKHO CUWTaTh Teso
abCOMIOTHO YepHBIM.
Bapuant 2

3ajaua 1. OnpegenuTe MaKCHMaJbHYI) KUHETUYECKYH) SHEPrHI0 3/71eKTPOHOB, BbIPbIBAEMBIX C
TIOBEPXHOCTH IMHKa (paboTa BbIXO/la 3JIEKTPOHOB i Hero paBHa 4 3B), eciu oH obmydaetcs y -
W3/Iy4yeHueM C JJIMHOM BO/HBI 2,47 HM. KakoBo 3a/iep>kKuBarolliee HarpspKeHe B 3TOM CyJae?
3agaua 2. AGCO/IIOTHO uepHOe Telo HaxoAuTcs mpu Temriepatype 3-103 K. Tlpu ocThiBaHMM AJIMHA
BOJIHbI, COOTBETCTBYIOIlas MAaKCUMyMY CIEKTPaJbHOM IIJIOTHOCTA SHEpPreTUYeckou CBETUMOCTH,
n3MeHunach Ha AA=8 mkM. OrmipefiesiuTe TeMIiepaTypy, 10 KOTOPOM Te/i0 OXJIaZiuioCh U BO CKOMBKO pa3s
YMeHbIIIN/Iach MPY 3TOM SHEprus, h3jlyuyaeMas eJMHULIel TIOBePXHOCTH B e/IMHHULy BpeMeH!

KonTtposbHas padora Ne9 «TepmojuHaMHKa»
3adaHus 0151 KOHMPoAbHOU pabombl (cmydeHmy Heob6Xo0O0uMo 8blOpamb 08e 3adauu, KOmopble OH
pewium, MakCcuManbHblli 6ain KoHmponbHotl pabombl — 4 6aana).
Bapuanr 1

1. B 3akpbITOM coCyZie BMeCTUMOCTbIO 1 1 HarpeBarOoT reauii Maccou 24 r. OnpepenuTe HayajlbHOE
[JlaBJIeHMe ra3a B COCy/ie, eC/ld TemIeparypa reids B Hauaje Obiaa 27°C. Onpezenure, BO CKOJIBLKO pa3
M3MeHW/IaCh BHYTPEHHSISI SHeprusi, ec/id TemrepaTypa rasa B cocyZe yBenuuuaack Ha 10 rpagycos (1
Oasmn).

2. Asor maccoii 56 r 3aauMaer npu Temreparype 27°C o6nem 0,5 M. B pesysbrare ag@abdaTHUecKoro
pacIIvpeHys AaBjeHWe Ta3a yMeHbIIWI0Ch B 3 pas3a. Kakou crtana ero temmnepatypa? Omnpegenute
M3MeHeHUe BHYTPeHHel SHepruu, paboTy ras3a U cooOIIleHHOe eMy KOJIMYeCTBO TerioThI (2 Gasa)

3. B 6anoHe BMECTUMOCTBIO 1 /1 HAXOAUTCS KUCIOpO/, (YIIeKUC/BIN Ta3, a30T WM /ip.) Maccoi 10r mpu
temneparype 290K. OnpezienMTe KOHL[EHTpALMIO ra3a, a TakKe BeJIMUMHY Ko3(guimenrta [lyaccoHa
(y=Cp/Cv) (1 6amn).

4. Tlpu HarpeBaHUM 2 MoJell HEKOTOPOro JByxaToMHoro rasa Ha 90 K emy 6b110 coo011ieHO KOJTMYeCTBO
TeryioThl 2,1 K/K, 3a cyeT KOTOpOro ra3 cBobogHO pacimupuics. Ornpegenure paboTy ¥ U3MeHeHHe
BHyTpeHHel sHepruu rasa (2 6amia).

Bapuanr 2

1. HavanbHble MakpornapaMeTpbl BO3/yXa B LIW/IMHJDE ABUraressi BHYTPEHHEr0 CrOpaHus Crefyroliue:
temriepatypa 40°C, pasnenwe 0,1MIla. TIpu aguabaTHUeCKOM CKaTUM JIaBJieHWe BO3/yXa
yBenmurBaeTcs B 35 pa3. Kakoii OyjeT Temreparypa Bo3jyxa B KoHLe Ckatusi? Uemy OyzgeT paBHO
OTHOIIIEHWe KOHEUHOro W HauajbHOro 00hemMoB B 3ToM mportiecce? Kosddurment IlyaccoHa ans
BO3/yXa paBeH 1,4, MOsIpHast TETIJIOEMKOCTh MPH TIOCTOSTHHOM 06beMe 29 r/Mosb (2 6asia).

2. Azor Maccoit 280 r pacimpsieTcss B pe3ysbrate u300apHOro mporiecca npu AapieHur 1 MIla, Ha
paciiipeHye 3aTpadeHa Teriota 5 K[k, Haua/bHast Temrepatypa asora 17°C. OnpejennTe KOHEUHYO
TeMIiepaTypy 1 o0beMm, a Takke paboTy ¥ M3MeHeHHe BHYTpPeHHell sHepruu rasa (2 6asia).

3. HekoTophiéi [JByXaTOMHBIA ra3 maccod 1Kr HaxoAuTcsi B 0Oa/uioHe BMeCTUMOCThIO 1,25 M3 mipu
temriepatype 270C u nog gasnenuem 0,5 MIla. OnpesnenvTte, Kakou 3T0 ra3 (10 MOJIIPHOM Macce) u
BemMuuHy Ko3dduimenta [Tyaccona (y=Cp/Cv) (1 6amn).
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4. B 6amioHe HaXOAWUTCS YTeKUC/IbIHN ra3 Maccou 88 r mipu Temrieparype 290 K u gapnenuu 0,1 MIla. Bo
CKOJIBKO pa3 YBeJIMUWTCSl KOHLIeHTpaLus rasa, eC/ii B U30TepMUUYeCKOM CKaTUM [jaBeHHre BO3pPOC/O B
JBa pa3a? UeMy Oy/ieT paBHa TerioTa, nepejaHHast ra3y? (1 6amn)

NupuBujyanbHbie aomamiHue 3afaHuss Nel — «Ilacmopt rasa», Ne2 — «M3ompounecchbi»
dhopmupyroTCcs Ha 6a3e 3ajjau, Mpe/ICTaBIEHHBIX B KOHTPOJIbHBIX paboTax (coziep)kaHue YCIOBUS 3a/lauu
0CTaeTCsi, U3MeHSIFOTCSI BXO/IHbIe ZlJaHHbIe, (DOPMYJIbI Ta30B, KOPPEKTUPYIOTCSI OTHOILIEHMUS).

Tabmua 2.2.4 — Kpurepud o1jeHKM C(HOPMHPOBAHHOCTH KOMITETEHLIMI TIPU peIleHruH 3ajjau MOAYJIS
«TepMo/TMHAMUKA U CTaTUCTHUECKas (pu3rKa»

KO,ZL W HaMMeHOBaHUe

Kpurepuu orjeHrBaHusi CHhOPMUPOBAHHOCTH KOMITETEHLN

(4acTv KOMITeTEHINN)

Ha 6a30BOM ypoBHe

Ha TIOBBIII€EHHOM YDOBHE

HHAMKaTopa
JIOCTHKEHHSI
COOTBETCTBYET OLIEHKE COOTBETCTBYET OLIEHKe COOTBETCTBYET OLIEHKE
KOMIIeTeHIIUH (YacTu
KOMITETeHLMH ) «YAOBIETBOPUTENBLHO> «XOpOLIO» «OT/IAYHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJIbHOro Oasiia MaKCHUMaJ/IbHOr0 Oasia MaKCHMaJIbHOro Oasiia
1 2 3 4

N -1onk-1 Uconb3yet
OCHOBHbI€E 3aKOHBbI
€CTeCTBeHHOHaYUHBIX
JTUCLIUTUIAH J1J151
pelilieHust
CTaH/IaPTHBIX 3a/lau
B COOTBETCTBUU
C HarpaB/eHHOCThIO
ripodeccoHa/IbLHOM
JesITe/IbHOCTH

[JeMoHCTpUpyeT yMeHHe
NIPUMEHSITb OCHOBHbIE
3aKOHbI TEPMOJMHAMUKU K
pelLeHuI0 CTaHJapTHBIX
3a/jlay Ha pacyet
COCTOSIHUS UJiealbHOTO
rasa v U30IpoLeCcCoB
(ucmosib3yeT ypaBHeHUe
MeHnpeneeBa-
KnamneiipoHa, noctynar
MakcBesnna, 3aK0H
ABorazipo, CBSI3b MeXIY
cpe/iHell sHeprue
MOJIEKYJ/T U TEMITepaTypoH,
orpe/iesieHus! BeJIMYUH
TePMOJUHAMUKH, Ta30Bbie
3aKOHBI, [1ePBOe HAayaso
TePMOAVUHAMUKH,
ypaBHeHUe Matliepa,
ypaBHeHue IlyaccoHa): He
TMOJIHOCTBIO
CaMOCTOSITe/TbHO
(BO3MOXKHO,

C UCIO/Ib30BaHUEM
KOHCIIEKTa) BEPHO
3anucbiBaeT (popMyJibl
3aKOHOB B peLlIeHU!
3a/1aud, criocobeH
chopmyIMpoBaTh METO/]
pelLeHus 3aiauy,
MIOSICHUTD, KaK
TIPUMEHSIOTCS 3aKOHBI K
pelLeHUI0 CTaHJapTHBIX
3a/jay, peluaeT
CTaHJapTHBIE 3a/lauM.

[leMOHCTpPUpYeT yMeHHe
NIPYMEHSTh OCHOBHbIE
3aKOHbI TEPMOJMHAMUKU K
pelLleHNI0 CTaHJapTHbIX
3ajau Ha pacyeT
COCTOSIHUS UJea/IbHOT O
rasa U U30IpOL[eCCOB
(ucnonb3yeT ypaBHeHUe
MeHgeneeBa-KanenpoHa,
noctynaT MakcBeina,
3aK0H ABOrazpo, CBs3b
MeXy cpefiHeli sHepruei
MOJIEKYJ1 U TeMIlepaTypou,
oTipe/ie/ieHUs] BeJIMUMH
TepPMO/IUHAMHUKH, Ta30Bbie
3aKOHBI, [1epBOe Hayaso
TePMO/IUHAMUKHY,
ypaBHeHre Matiepa,
ypaBHeHue ITyaccoHa):
MIPaKTUYeCKU TIOJTHOCTHIO
CaMOCTOSITe/IHO
(c HeboMBIIIMMU
3aMeyaHUsIMU) BEpPHO
3anucbiBaeT (hopMyJibl
3aKOHOB B pelleHnr
3alaui, CriocobeH
chopmy/IMpoBaTh METO/
pellieHNs 3a/jauy,
TIOSICHUTD, KaK
TIPUMEHSIFOTCS 3aKOHBI K
pelLleHNI0 CTaHapTHBIX
3a/|ay U peluuTh 3a/1auy.
Crioco6eH (Cc HeOOMbIIUMH
3aMeyYaHUsIMH) TIOSICHUTh
MeTO/, pellieHNs 3a/lauul B
0000111eHHOM BH/IE

[leMoHCTpUpYeT yMeHUe
MIPUMEHSTh OCHOBHbIE
3aKOHbI TEPMOAUHAMUKHI
K pelLleHHI0
CTaHAAPTHBIX 33/lay Ha
pacyeT COCTOSIHUSA
W7leabHOTO rasa u
M30TPOLIeCCOB
(ucrosb3yeT ypaBHeHUe
MeHpeneeBa-
KnaneiipoHa, nocrysar
MakcBe/ia, 3aKOH
ABorazipo, CBSI3b MEXIY
cpe/iHell sHeprueu
MOJIEKYJT U
TemriepaTypou,
oripe/ie/ieHUsI BeJTMUNH
TePMO/ITUHAMUKH,
ra3oBble 3aKOHbI, [IEPBOE
Hauaso
TePMO/ITUHAMUKH,
ypaBHeHue Maiiepa,
ypaBHeHue IlyaccoHa):
MIOJTHOCTBIO
CaMOCTOSITeJIBHO,
BEPHO 3allChbIBaeT
(hopmyJibl 3aKOHOB
B pellIeHnH 3a/jauy,
criocobeH
chopmynMpoBaTh METO/T
pelleHUs 3a7jau,
TIOSICHUTb, KaK
TIPUMEHSIFOTCST 3aKOHBI K
pelLleHHI0 CTaHJAPTHBIX
3a/jau ¥ PeLIuTh 3a/auy.
Cnocobex
CaMOCTOSITeJTEHO
BbIOpaThb U MOSICHUTh
METOZ, pellieHusI 3a1aunt
B 000011]eHHOM BH/IE.
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3 OIIPEJEJ/IEHUE PE3YJIbTATA
IMPOMEXYTOUYHOM ATTECTAIIUA

®dopMbI MPOMEKYTOUHOM aTTeCTaLWH 10 AUCLUIIMHE: 3auem, S3K3aMeH.

OLEHOYHBIE MATEPUAJIBI 1 CPECTBA [JIA ITPOBEPKU
C®OPMMPOBAHHOCTY KOMITETEHLIVM

OIIK-1. CnocobeH pemaTb THIOBbIEe 33/jaud NpodeccCHOHANBHOW [leATe/TbHOCTH
Ha OCHOBe 3HAHHH OCHOBHBIX 3aKOHOB MaTeMaTHUeCKHX W  eCTeCTBEHHBIX HayK
C NpUMeHeHHeM HH(OPMAI[HOHHO-KOMMYHUKAIHOHHBIX TeXHOJ/IOTHH.

BaﬂaHl/IH 3dKPbITOr0 THUIId

Bbibepume o0uH npasus/ibHbIll 6ApUAHM omeema

1. B 3amaue paccMaTpuBaeTcsi W300apHBINA MPOLIECC, AJIsI KOTOPOTO CIIPABe[/IMBO YTBEPXKAEHHE: BCS
TeryioTa, COoOIlleHHas ra3y B W300apHOM TIpOIiecce, PacXOAyeTcsi Ha WU3MEHEHHe ero BHYTpEHHeH
SHEPrMU U COBepIIleHHe ra3oM paboThl MPOTHB BHEIIHUX CHI. K 3TOMy yTBep)KIEHHI0 OTHOCHUTCS U
MOXKET ObITh PUMEHEH K PEIIeHHI0 3a/laul 3aKOH:

n_h

p. T,
pVi=pV,
+O0=Au+ A
0=4
A=-Au

2. B 3amaue Ha TersioBoe W3/MyueHWe abCO/IOTHO TBEPAOro Tela HEoOXOAWMO YuecTb, UTO
SHepreTruydeCkasd CBETHMOCTL €ro IMpdamMo IIPpOIOpLHMOHd4/IbHa TeMIlepaType B ‘-IETBepTOﬁ CTeIleHu.
OTpa>KaeT AdHHYIO 3aBUCHMMOCTb U MOXeT OBITh IMPYMEHEH K peIlIeHWI0 3d/1aY 3dKOH:

& =38, sin(Qr +¢,)

&
- 0
I, =

2 1 2
R +(QL—L—C)
h-vy=A4
+R=0oT"

6blX

M =
T

BaﬂaHl/IH OTKPbLITOr0 THIIA

Jatime pazeepHymblii omeem HA 80NpPoc

Kak 3aBuCHT 0T BpeMeHH IepeMellieHre Tejla NPHU MOCTyNnaTe/IbHOM /IBH)KeHHUH B C/Iydae Ha/Iu4us
yCcKopeHus?

IpasunbHblli omeem. IlepeMelljeHre TOCTYIATeNbHO JBWKYLErOCs Tejla B C/lyyae HalW4usl YCKOPEHUs
MIPOIOPLIMOHATIEHO BPEMEHH B KBaJiparTe.

Kak 3aBHCHT OT BpeMeHH CKOPOCTh Tejla NPH IOCTyNaTe/JlbHOM /[BH)XEHHH B C/lydae Ha/IU4HUs
yCcKopeHus?

IpasunbHbili omeem. CKOPOCTb IOCTYTaTeNbHO ABIKYILIErocs Tefaa B Coydae HaJuuusl YCKOPEHMS
TMIPOIOPLIMOHAIBHO BPEMeHH (JIMHelHas 3aBUCHMOCTB).
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Kak 3aBHCUT OT BpeMeHHU YIJIOBOe IepeMellleHHe Tejila MPU ero BpallleHHHd BOKPYTr HeNoABH)XHOM
TOUYKe B C/Iyuyae Ha/IM4Ms YI/I0BOr0 yCKOpeHus1?

IpasuibHbIli omeem. YTJIOBOe TepeMellleHHe Tejla TIPU €ro BpallleHWH BOKPYT HETO/[BMXKHOM TOUKe B
CJy4ae Ha/uuusl yIJI0BOrO yCKOpeHUs IPONOPLMOHAIbHO BpeMeHH B KBajpare.

Kak 3aBHCUT 0T BpeMeHH YIJIOBas CKOPOCTH TeJia MPHU ero BpallleHNHu BOKPYT HeMOABI)KHOU TOUKe
B CJIydae Ha/IM4usl yI/10BOr0 yCKOPeHHsA?

IIpasuibHbili omeem. YT0Basi CKOPOCTh TeJia MPH ero BpallleHWH BOKPYT HErOoZBW)KHOUM TOUKe B C/iyuae
Ha/IM4ysl yIJI0BOr0 yCKOPEeHUs! IPOMNOPLMOHAIbHO BpeMeH! (JIMHelHasl 3aBUCHMOCTB).

Kak ¢opmynupyercsi Bropoi 3akoH HeroToHa B AuddepenpanbHoi popme?

IpasunbHbili omeem. T1pu B3aMO/I€MICTBUM C IPYTUMH TellaMH TesI0 M3MeHsieT CBOM MMITYJ/IbC, IPU 3TOM
CKOPOCTh U3MEeHEeHHsI UMITy/IbCa paBHa /IeHCTBYIOIIIeN Ha Teslo CUJe.

Kak ¢opmynupyeTcsi 0CHOBHO# 3aKOH JJUHAMMKH BpalliaTe/IbHOT'0 ABM)KeHUs?

IMpasuibHbili omeem. MOMEHT CUJIbI, OTJIMUHOM OT HYJIsI, BCeT/la BbI3bIBAeT YIJIOBOe YCKOpDeHWe Tea,
KOTOPOe TIPSIMO TIPOTIOPIIMOHAIbHO MOMEHTY CHJI K 00pPaTHO MPOMOPLIMOHATIEHO MOMEHTY MHEPLIUH.

Kak ¢opmynupyeTcsi 3aK0H coOXpaHeHUs] MeXaHUYeCKO0# SHeprumn?

IpasunbHbili omeem. [ToHasi MexaHUUecKasi SHeprysi CUCTEMbl MaTepUabHbIX TOUEK He U3MEHSIeTCS C
TeyeHWeM BPEMEHHM, eC/I BCe BHYTPEHHHE U BHEIIIHWE CUJIbI SIB/SIFOTCS] IOTEeHL[MaTbHBIMHU.

Kak ¢opmynupyercs Teopema 00 W3MeHeHMH KHHETHUYECKOM SHePruu?

IpasunbHbili omeem. PaboTa Bcex cuj, AeUCTBYHOIUX Ha MaTepUa/lbHYI0 TOUKY, paBHAa W3MeHEHWIO
KMHETUYEeCKON SHEepruHu.

YTO MPOMCXO/JUT C YIHePrueil Mpu rapMoOHUYeCKHX Koy1ebaHusax?

IIpasunbHblli omeem. B Touke paBHOBecHs KUHeTHYeCKasi SHEprus MakKCHMasbHa, a MOTeHLWalbHas
SHEeprusi paBHa HYJIO, TIPU MaKCUMaJbHOM CMeLIeHUM KUHeTUueckas 5HEeprusi paBHa HYJO, a
MOTeHIIMa/IbHask SHepryusi MakCHMaJ/lbHa.

Kak u3sMeHUTCA B NPOU3BO/IbHON TOUKe HANPSDKEHHOCTD 3/IEKTPOCTaTUYeCKOro MoJisi CO3{aHHOr0
TOYeYHbIM 3apsA/J0M, eC/IM IOMEHATH ero 3apsj ¢ +2e Ha -4e?

IMpasunbHbili omeem. YucneHHOe 3HaueHHWe BeKTOpa HAIpPSKEHHOCTU YBEJMUUTCS B 2 pasza, a
HarpasJieHHe TIOMeHs1eTCsl Ha IIPOTUBOITO/IOKHOE.

dopma NpoMe)XyTOYHOM aTTeCTalMu 110 AUCIUII/IMHE 3ayem.

OkoHuaTenbHbIE  pe3ysbTaTbl  0OyueHusi (HhOpMUPOBaHUS KOMIIETEHIM)  OIpeJesistoTCs
MOCPeICTBOM TiepeBo/ia 06asioB, HAOpaHHBIX CTYZEHTOM B ITPOLieCcCe OCBOEHUS JUCLIMTUIMHBI, B OL[eHKH:

— KOMITeTeHLUsI cuMTaeTcsi cOPMUPOBAHHOM, eC/ii pe3y/bTaT 00y4yeHHsi COOTBETCTBYET OLleHKe
«3aureHo» (50-100 peTUHTOBBIX OAIOB).

dopma NpoMe)XyTOUYHOM aTTecTaliH M0 AUCIUII/IMHE IK3aMEeH.

OkoHuaTe/bHbIE  pe3ynbTaThl  00yueHHst ((popMHpOBaHUS  KOMITETEHIMA)  OTMpeJesstoTCs
TIoCpe/ICTBOM TiepeBo/ia 6anioB, HabpaHHBIX CTY/I€HTOM B MPOLIECCe OCBOEHUS JUCLUIIMHBI, B OLIeHKHU:

— 6a30BbIl YpOBeHb CHOPMUPOBAHHOCTHA KOMIETEHLIUM CUATAETCS] JOCTUTHYTHIM, eCTA pe3y/ibTaT
00yueHUsI COOTBETCTBYeT OLIeHKe «y/I0BIeTBOPUTeNbHO» (50-64 peliTHHTOBBIX OasiioB);

— MOBBILIEHHbIM ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLIUM CUWTAEeTCsl JOCTUTHYTBHIM, eC/Iu
pe3yabTaT 00yueHUst COOTBETCTBYET OLleHKaM «X0po1lo» (65-85 pedTUHroBbIX 0asiioB) U «OTAUUHO» (86-
100 pedATHHTOBBIX OasIIOB).

4 TIOPSIIOK ITPOBEJEHUSA IIOBTOPHOM
IMPOMEXYTOYHOM ATTECTAIIVIN

IToBTOpHAsA NPOMEXYTOYHAA aTTeCTal[UsA M0 AUCHUILINHE (3auem).

@oH/, OLIEHOUHBIX CPEJCTB AJIsi MPOBeJeHUst TIOBTOPHOW TPOMEXXYTOUHOM aTTecTaldu B (opme
3ayeta GOPMUPYeETCS U3 UKCIa OLIEHOUHBIX CPe/ICTB 110 TeMaM, KOTOpbie He OCBOEHbBI CTYZIeHTOM. 3a/jaHus
TI03BOJISTFOT OLIEHUTh BJaZieHre KoMIleTeHIel Ha 6a30BOM ypOBHe.

[ToBTOpHasi TPOMEXXYTOYHAasl aTTecTalysl TMPOBOAUTCS B BUje [IOTMOJHUTENLHOTO KOHTPOJIBHOTO
WCTIBITaHUS [J1s CTY/1eHTOB, HabpaBimx MeHee 50 6annoB (B cooTBeTcTBUH C «[lo/10KeHHEM 0 MOJYTbHO-
DEeMTHHTOBOM CHCTeMe»), TpPU YCIOBWH, 4YTO JjabopaTopHble paboThl CZiaHbI, OOydYarolie TeCThbI
nipoiiieHsl, PI'P u uHAMBUyabHbIE JOMAIHYe 3a/laHusl C/IaHbl.
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OcobeHHOCTb 3aflaHWM [IOTIOJIHUTE/ILHOTO KOHTPOJILHOTO HWCIBITAHUSI — OHO COCTOMT U3 JBYX
yacTeii: TeOpeTUUeCKOl U TipakThyeckoi. TeopeTuueckasi YacTh HallesieHa Ha MIPOBEPKY 3HaHWM 3aKOHOB,
WCTONb3yEeMBbIX TIPDU PEIIeHWW CTAHJAPTHBIX 3a/lad W SIBJIeHWH, K KOTOPBIM OTHOCSITCS 3aKOHBI.
[TpakTHUyeckast YaCTh HaljeJieHa Ha MPOBEPKY YMEHUWH MCI0/b30BaTh 3aKOHBI [ PeIlleHUsT CTaHAAPTHBIX
3azau.

Inst o1jeHKU C(hOPMUPOBAHHOCTHA KOMITETEHIIMU WCTIOMB3YIOTCS 3a/laHus pa3ziesia 3 U JOMOHUTEbHbIE
3a/laHus1, aHaJIOTUYHbIe Tpe/ICTaBIeHHBIM BBILIIE.

3ajganue «IIpMeHuUTe 3aKOHBI K pellIeHHI0 3a/ja4, OTHOCAIIUXCA K YKa3aHHBIM AAB/IeHUAM (CM.
THUIIbI 3a/laHUM)».

PemmmTe 3ajauM C MCHOAb30BaHWEM KOHCIIEKTOB, MCIIOJIb3Yysl OCHOBHbIE 3aKOHbl MEXaHWKU U
3JIEKTPOAMHAMUKH (TIperoJjaBaTe/lb BLIOMpPAET 3aZlaud W3 UMC/Ia TEM W THUIIOB 3a/lay, KOTOpPbIe He ObLIH
paHee OCBOEHBI CTYZ€HTOM).

1 Tun 3aganuid. [TocTynare/nsHOe U BpallaTe/abHOe ABMWXKEHUe (3aKOHbI KUHEMATUKH).

A. YpaBHeHMs1 [JBWKEHWs MaTepuaJbHOM TOUKM wuMeroT Bupa x (1)=3t2-3t2 u y(t)=2t-2t>+2t3.
OrnpeziesiiTe ee CKOPOCTh M YCKOPEHHE B MOMEHT BpPeMeHHM, paBHbIM 2C MO MOJYJIIO U MO HAarpaB/eHUIO
(kak OyeT HaripaB/ieH BEKTOP CKOPOCTH).

B. MarepuasibHasi TOUKA JBWDKETCS TMPSIMOJMHEWHO TakK, UTO 3aKOHBI ee JBV)KEHUS MOTYT ObITh
Tpe/icTaB/ieHbl ypaBHeHusmu X(1)=2t2-2t u Y (t)=4t>. Orpefiesivte ee YCKOPEHHUsI B MOMEHTbI BpeMeHH 2C
Y 5C 0 MOZYJIFO U HallpaB/IeHUIO U CPaBHUTE HUX.

C. [IBi>keHHe MaTepHa/bHOM TOUKHM MOXKHO OIMCaTh C IOMOIbI0 ypaBHeHu# x(t)=6t -1,5t* u
y(t)=4t+2t%. OrpeieMiTe MOMEHT BPEMEHH, KOI/ja IPOeKIMs CKOPOCTH 10 ocu OX CTaHeT paBHOM HYIIIO.
Onpegenvre A/ 5TOT0 MOMEHTa BpeMeHM TPOeKLMI0 CKOpocTH 1o ocu OY U CKOPOCTh MaTepuaibHOM
TOYKH T10 MO/IYJII0 M TI0 HarlpaBJ/IeHHIO.

D. [IBi>keHre MaTepUaIbHOM TOUKM MOXKHO OIMMCAaTh C IMOMOIBbI0 ypaBHeHui X(t)=6t -1,5t* u
y(t)=4t+2t2. Onpejenrre MOMEHT BPeMeHH, KOra MpoeKius cKopocTy 1o ock OY craHeT paBHOM 2M/C.
Omnpesenvre [/ 3TOr0 MOMEHTa BPeMEHU MPOEKLUK CKOPOCTH Mo oc OX M CKOPOCTh MaTepHUaabHOU
TOUKH 10 MO/[YJIFO Y TI0 HallpaBJ/IeHUIO.

E. JIBrkeHre MaTepyuaIbHOM TOYKUA MOKHO OIMCATh C IIOMOIIILI0 ypaBHeHus r=(2t-2t2) i + (2t+0,5t%)
j M (kupHbIM 1WIpU(TOM BbIZeSIeHbl BeKTopa). OrmpefenuTe, KakUMU OygyT 10 MOAYMHO U 10
HarpaBJ/IeHUIO ee CKOPOCTb U YCKOpeHKe B MOMeHT BpeMeHH 0,2c.

F. JIBrkeHKe MaTepraTbHOM TOUKM MOXKHO OIKCATh C MOMOIIBI0 ypaBHeHus r=(2t-2t?) i + (2t+0,5t%)
j M (xupHbiM 1mpudTOM BbIeSeHbl BeKTopa). Ormpefie/niiTe MOMEHT BpeMeHH, KOT[ja YCKOpeHue
MaTepyaJbHON TOUKK CTaHeT paBHbIM 5M/c?. Kak Oyzer HarpaB/ieHO ee YCKOPeHHe B 3TOT MOMEHT
BpeMeHU?

G. PoTop aBurarensi HauMHaeT BpalaThCsl «IIPOTUB YaCOBOM CTPeIKW» Tak, UYTO 3aBUCHMMOCTb YIJia
MOBOPOTAa OT BPeMEHHU 3ajlaHa ypaBHeHueM ¢(t)=8+4t+3t3. Onpegenure yrioByl0 CKOPOCTb M YIJIOBOE
yCKOpeHre poTopa B MOMEHT BpeMeHHU 4 c. Kak HampaB/ieHbl BeKTOpa YIJIOBOW CKOPOCTH U YTJIOBOTO
YCKOPEeHUSI B 3TOM MOMEHT BpeMeHU?

H. LunuHAp HauMHaeT BpalllaThCsl «I10 YaCOBOM CTpesKe» TaK, UTO 3aBUCUMOCTh ero yrja MoBOpoTa
OT BpeMeHH 3ajjaHa ypaBHeHHeM ¢(t)= - (4+9t-3t%). Uemy Oyjer paBHa yrjoBasi CKOPOCTb LIWIHH/pA B
MOMEHT ero 0CTaHOBKU? OmnpejenuTe BpeMsi 0 OCTaHOBKU LIUIMHAPA U KakK HalpaB/ieH BeKTOP yIJI0BOTO
YCKOPEeHUS B 3TOT MOMEHT BPEMEHU.

L. 3aBUCUMOCThL yIJla TIOBOPOTa OT BpPEMEHHU /IJis BPAIAIOIerocss [JUCKa MOXKeT ObITh 3ajlaHa
ypaBHeHreM @(t)=24+6t-2t3. 3anuinmTe 3aBUCHMOCTH YIJIOBOKM CKOPOCTH W YIJIOBOTO YCKOPEHHSI OT
BpEMEeHH, OTpe/ie/IuTe BpeMs I0 OCTaHOBKHU OapabaHa. IIpemnofjaBaresnib BbIOEpeT HampaB/ieHHe BpalljeHUst
JIMCKa («T10 WM TIPOTHUB UaCOBOM CTpesiku»), Bam Heobxoqumo OyieT yka3aTb, Kak HarpaB/ieHbl BEKTOpa
YIJIOBOM CKOPOCTH U yTJIOBOTO YCKOPEHHUS /10 OCTAHOBKM BpallleHUsl JUCKa.
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2 tun 3agaHuid. [locTynaTesnbHOe U BpalllaTenbHOe ABWKeHHe (3aKOHbI JUHAMUKH).

J. YKaKUTe BeKTOpa CWJ/, AEHCTBYIOI[MX Ha TPY3, COCKa/Ib3bIBAIOMIMI 0e3 TpeHHsl 10 HaKJIOHHOM
n10cKOCTH (puc.1l). 3anuiuuTe BTOpoil 3akoH HbloTOHA /151 Tpy3a B BEKTOPHOU (hopMe U B TIPOEKLMsAX Ha
BhiOpanHbie Bamu ocu OX u OY. Macca rpysa 2 Kr, a yro HakioHa rmiockoctu 30°, Onpeziesiire, KakKuM
Oyzner yckopeHue rpy3a. OripefendTe, KakuM OyJeT yCKOpeHHWe TIpy3a, eC/Id Y4eCcTb TpeHue
(ko3¢ urent Tpenus paseH 0,1).

K. YKakuTe BeKTOpa CWJI, JeHCTBYIOIIUX Ha IPy3, KOTOPBIM TSHYT BBEPX MO HAK/IOHHOM MJIOCKOCTH
(puc.2), mpu 3TOM Ccula HaTsKeHUs: HUTH paBHa SH. 3amumiuvrte BTOpoM 3akoH HbrOTOHa A1 rpysa B
BEeKTOPHOI ¢dopMe W B MpOeKIUsiXx Ha BbibpaHHble Bamu ocu OX u OY. Macca rpy3a 0,5 kr, a yron
HaK/I0Ha rmockoctu 45°. Onpezenure, Kakum OyIeT YCKOpeHHe rpy3a.

L.

Puc.1 uc.2.
AR M, M. Tpoc ¢ 3akperieHHbIMM Ha KOHLIAX TPy3aMU aKKypaTHO MEepeKUHYJ/N uyepe3
‘ JVCK, [OUCK HauaJl pacKpyuuMBaTbCs (pUC. - cCJieBa). YKaXUTe BEKTOpa CuJ,
o JIeMCTBYIOIIUX Ha KaXKJbld U3 TPY30B W Ha JUCK. 3anuiivTe (HOpMyay MOMeHTa
vHepLuK aucka. Ornpesenure MOMEHT CUJI, AeHCTBYIOLMX Ha AUCK, KyJa OH Oyaer
.~ HarpaB/ieH OTHOCWUTEeIbHO OCH BpallleHWsl AMCKa. 3aluiliTe OCHOBHOW 3aKOH
JMHaMUKH BpalllaTe/lbHOrO ABW>KEHUS [/1s1 IMCKa B BEKTOPHOU (popMe U B MPOEKLUU
Ha OCb BpallleHUs. 3anuiuuTe BTOPOW 3akOH HeroToHa st rpy3oB. OTBeThbTe, B
KaKWX C/lydasX pelleHus 3a/ad U [JI1 Yero MCIoJib3yeM ypaBHEeHUe CBSI3U MeXIy
TaHreHL[Ma/IbHbIM YCKOPEHWeM TOUeK Ha TOBEPXHOCTH [AUCKA M UX YIJIOBBIM
[ | yckopeHueM? [lperofiaBaTenb yKa)kKeT UMC/IOBble 3HAUeHHUsI MacC I'PY30B U AUCKa,
omnpejie/MTe YCKOPeHWe IPy30B WX YIJIOBOe YCKOpPeHHe J1CKa.
N. JlecTHUIly JJIMHOM 2 M TIPUCTaBM/IM K T/Iafikoi cre”e mog yriaom 60°. Uenosek maccoii 60 Kr
3abupaeTcs 1o Hel [0 TOW TOUKH, MOC/e KOTOPOU JIeCTHUI[A HAUHEeT CKO/Mb3uThb. KoadduimeHT TpeHus
Mexxy nojoM U nectHuued 0,15. OnpesenuTe CUibl, JEUCTBYIOLME Ha JIECTHULy CO CTOPOHBI OIOP.
3anuivTe yC/I0OBHE PAaBHOBECHS JIECTHULIBbI /11 CWJI MU MOMEHTOB CHJ/I C YY€TOM [JIMHBI JIECTHULbI U
BBICOTHI Ha/| [10JIOM Ye/ioBeKa.

h, h,

3 TUO 3a/iaHuK. DJieKTpuueckoe rnose. KoHeHcaTopkl (IpUMeHeHWe 3aKOHOB 3/1eKTPOCTaTUKHY K pacyeTy
3/1IeKTPUYECKOr0 MOJsi, pacyeT KOH/IeHCAaTOPOB).

0. Kak HaripaB/ieHbI BeKTOpa HalpspKeHHOCTeW B OJHOW TOUKe 3/IeKTPUUeCKOro MoJisi, CO37,aBaeMoro
TpeMms 3apsiiaMd (pacriosiokeHre TOUKM YKa)KeT TIperofiaBaTesib)? 3aruiinTe MPUHLUI CYTepro3Uuliid
JUIsi BEKTOpa HampsDKeHHOCTW W il MOTeHLMasa B BbiOpaHHOM Touke. OrmipefenuTe, Kak Haripab/ieH
pe3yJIbTUPYIOLMII BEKTOP HalpsPKeHHOCTU B [JaHHOM TOYKe 10 HarpaB/ieHHIO, a 3aTeM 0 MOZYJIO
(ykaxxuTe, Kakue (popMyJibl sl pacyeTa Harpsiy>keHHOCTH MOTpebyroTcs).

5 10 5 20 -5

20
A
B C
P. Ornpeenvre 371eKTPOEMKOCTh COJMHEHHs KOH/IEHCAaTOPOB (B CXeMe COeJVMHEeHHs KOH/IeHCaTOPOB

rperno/iaBaTe/ib MOXXeT H3MEHUTh T[0JIOKEHUsS] OJHOrO-ABYX KOHJEHCAaTOPOB), €C/IM 3/IeKTPOEMKOCThb
Kakzoro paBHa 10 M.
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C. GC:

o FHRH .
A —H

| |
11
Cs

4 tun 3agaduii. 110CTOSHHBIA TOK (IPUMEHEHME 3aKOHOB IMOCTOSIHHOTO TOKAa K PAacyeTy 3/IeKTPUUECKHX

Lemnen).

Q. Omnpezenute 001jee COMPOTUB/IEHHE HArpy3KH B 37IEKTPUUECKOU Ienu (B 3/IeKTPUUYECKOH CXeMe
rperoziaBaTe/ib MOXKET W3MEHWTb IOJI0)KEHUs] OJHOrO-ABYX COMNPOTUB/IEHHWHW U 37/C), YUWTBIBas, 4TO
coripotuBieHre BosibTMeTpa 100 OM, COTpOTHBIEHWEM aMIiepMeTpa MOXKHO TIpeHeOpeub, a OCTajbHbIe

COTIPOTUBJIEHUS OJMHAKOBKI U paBHBI 10 OM. UTo mokaxkeT BosibT™MeTp, eciv D/JC Oyaet paBHa 220 B?

R. [nsi pa3BeTB/IEHHOM 37eKTpUYecKou nenu ((B 3/€KTPUUYECKOM Cxeme Tperno/aBaTe/ib MOXXEeT
V3MEHUTb TI0/I0’KeHUS] OZJHOTO-ABYX COINMPOTUBAEHUM W 3/C)) 3alvIINTe ypaBHEHUsI MO IpaBUamM

Kupxroda.

| IR I M—

Tabnwuiia 4.2 — Kpurtepuu o1jeHKH chOpMHUPOBAHHOCTYA KOMIIETEHIHHA

Kop v HariMeHOBaHHe
WHJUKAaTOpa JOCTHKEeHUs
KOMITeTeHI U
(4acT KOMMIEeTeHIMN)

Kputepuu orieHrBaHus c)OPMUPOBAHHOCTY KOMIIETEHLIMHY (YacTh
KOMIIETeHL1M)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIeHKe «yZJO0BJIeTBOpUTe/IbHO» 50% OT
MaKCUMaJibHOro Oasia

N /-1onk-1 Vicrionb3yeT 0CHOBHBIE
3aKOHBI eCTeCTBeHHOHAYYHbIX
JUCLIUIIIMH 711 peLleHust
CTaHJAPTHBIX 3a/a4 B
COOTBETCTBUU C
HarpaB/IeHHOCTHIO
ripodeccuoHaIbHOM
JleaTeIbHOCTH

[emoHCTpUpyeT 3HaHUe OCHOBHBIX (DU3MUeCKUX 3aKOHOB
(cM.Tabm.4.1): 3anvceiBaeT GOpPMYJIbl 3aKOHOB, TTOSICHSIET UX
(br3uUecKuii CMBIC] U BeJIMUUHBI, BXOZSIIME B 3aKOH, TIOSICHSIET, K
KaKUM SIBJIEHHSIM OTHOCSITCSI 3aKOHBI.

IleMOHCTpPHUpYeT YMeHHe UCTIOIh30BaTh 3aKOHbI (CM.Tabm.4.1) anst
pellieHNst CTaH/JapTHBIX 3a/]au: 3arychbiBaeT GOPMYJIbl 3aKOHOB, Ha
OCHOBe KOTOPBIX JIO/DKHBI OBITh PeIleHbl 3a7laut, CriocobeH
TIOSICHUTD pellieHHe 3aJjauu U rpaduyeckoe rpe/cTaB/ieHue
rH(OpMalY, UCTIOb3YeT 3aKOHbI /1JIs1 PellleHuUs] CTaHJaPTHBIX
3ajiau.
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IToBTOpHasA NpoMeXXyTOYHAs aTTecTalus Mo JUCHHUILINHE (IK3aMeH).

@®OoH/, OLEHOUHBIX CPeJACTB [jisi TIPOBe/leHHs] TIOBTOPHON MPOMEXYTOUHOW aTTecTalud B ¢opme
3K3aMeHa (JOPMUPYeTCs U3 UKCJ/ia OLeHOYHBIX CPeJICTB 110 TeMaM, KOTOpble He ObLIH 0CBOEHBI CTYZeHTOM
paHee. 3a/iaHus TTO3BOJISAIOT OL[EHUTH BJla/ieHre KOMIIeTeHLel Ha 6a30BOM ypOBHe.

[ToBTOpHass MpoMeXyTOuyHasi arTecTalusi MPOBOAUTCSA B BHUZE [OMNOJHUTEIbHOTO KOHTPOJIBHOIO
WCTIBITAHUS JI/IsI CTYJIeHTOB, HaOpaBimx MeHee 50 6anioB (B cOOTBeTCTBUHM C «I10/I0KeHHEM O MOZY/TbHO-
DPEeUTHHTOBOM CHCTeMe»), TPU YCIOBWH, 4YTO JjabopaTopHble paboThl CZiaHbI, OOydYarolfyde TeCThbI
npoiensl, PI'P 1 unauBYAYyaibHbIe JOMALLIHKE 33/IaHUsl C/IaHBbl.

OcobeHHOCTb 3aflaHWM [IOTIOJIHUTE/LHOTO KOHTPOJILHOTO HWCIBITAHUSI — OHO COCTOMT U3 JABYX
yacTeu: TeOpeTUUeCKOW 1 MpakTu4eckou. TeopeTrHueckas 4acTh HallejieHa Ha TPOBEPKY 3HAaHWM 3aKOHOB,
VICTI0JIb3YEeMbIX MPH PellleHUH CTaHZAPTHBIX 3a7iau, MpakKThJyecKas yacTh Halle/ieHa Ha TIPOBEPKY YMeHUH
WCII0/1b30BaTh 3aKOHBI [I/151 PelleH!s] CTaHIapTHBIX 3a/au.

3aganue «IIpuMeHuTe 3aKOHBI K pellIeHUI0 3a/1a4, OTHOCAIUXCA K YKa3aHHBbIM AB/IeHHUAM (CM.
TUIBI 3a/iaHUH)».

Pemmre 3azauyM C MCMOMb30BaHWEM KOHCIEKTOB, MCIIO/Ib3ysl OCHOBHBIE 3aKOHbI MeXaHUKU M
3/IeKTPOAMHAMUKH (TIperoJiaBaTeslb BbIOMpaeT 3aZiaud M3 UMc/ia TeM W THUIOB 3a/la4, KOTOpbie He ObLIu
paHee OCBOEHbI CTY/IeHTOM).

1 Tvn 3apanuil. MexaHuueckue KoaebaHus.

YpaeHeHust konebaxuii mo2ym 6bimb 3a0aHbl C Opy2UMU YUCA08bIMU KO3 puyueHmamu!

3agauya Nel. YpaBHeHHe Ko/ie0aHUM MaTepHA/IbHON TOUuKH uMeer BHJ Xx(t)=10sin(314t+3,14) cm.
BeinostHuTe ciepywompe 3ajaHusi: 1) Onpegenurte mepuoj KojebaHWM MaTepyuasbHOM TOUKH. 2)
3anuilKTe ypaBHeHUs KoyieOaHWW CKOPOCTM M YCKOPeHHUs MaTephaibHONW TOUKM M YKaXKUTe UX
MakcuMasbHble 3HaueHusl. 3) Kak MO)KeT BBITJIIZIeTh [JaHHbIM MexaHuuyeckud ocuuuiaTop? 4) Ha kakou
YyacTOTe BO3MOJKEH pPe30HaHC?

3apaua Ne2. HabmrojaeM Kosie0aHus NPY)KMHHOTO0 MAasiTHUKA. BeimostHuTe 3aganus: 1) 3armvmmre ¢
YKMCIOBLIMU K03 ulieHTaMy ypaBHeHHe KosiebaHWH, ec/id U3BeCTHO, UTO aMIIUTYa KosiebaHuii Tpy3a
Ha npy>xuHe paBHa 0,2 M, HauasbHast ¢a3a paBHa 3,14/2, a mepuoz kKosebanuii paBeH 8 c. 2) Onpexenure,
T0JIO’KEeHHe IPy3a Ha MPY’KMHe B MOMEHT BpeMeHH, PaBHbIM 2C, © B MOMEHT BpeMeHH paBHbIi 4T. 3) Kak
BBITVISIIUT JJaHHBIM MeXaHW4YeCKrur ocuiaTop? 4) Ha Kakol yacToTe BO3MOXXEH Pe30HaHC?

3agaua Ne3. MaTepua/ibHasA TOYKA COBepIllaeT KosieGaHusA mo 3akoHy Z(t)=50sin(10m t+6,28) cm.
BoeimosiHuTe ciepyromue 3aganus: 1) [Toctpoiite rpadmk kosmebaHnii MaTepruanbHON TOUKH, YKaKUTe
Ha HeM aMIUTUTYAy W mnepuof Kosnebanuii. 2) Ilo rpaduky ompejaenute BpeMsi, KOrjia CMellleHHe
MaTeprabHOW TOUYKM NPUHMMAaeT MaKCUMa/lbHOe 3HaueHHe (110 OTHOLIEHUIO K I0JI0)KeHUI0 PaBHOBECHS).
3) Kak MoXeT BbIIVIAZeTh [aHHBbI MeXaHW4yecKUM ocuuiistop? 4) Ha Kakod 4yacToTe BO3MOXKEH
pe3oHaHc?

3agaua Ned. TIpy)KMHHBIM MAsATHHK COBepIIaeT Ko/iefaHusi mo 3akoHy Y(t)=100sin(2m t) mm.
BoeimosiHuTe Ciepyromue 3aganusa: 1) OnpezenvTe TMOMHYI0 MeXaHHUUECKYIO SHEPrHI0 KosieOaHWid
MIPY>KMHHOT'O MasiTHWKA, eC/d M3BeCTHO, YTO Macca rpy3a paBHa 0,8 kr. 2) Uemy paBHa MakcHMasbHasi
KUHeTUYecKass UM MakKCuMajbHas TIOTeHI[MalbHasi SHepruu Trpy3a? 3) Kak BBIVISSAAT [JJaHHBINA
MexaHWuecKri ocuuaTop? 4) Ha Kakol 4yacToTe BO3MO)KEH pe30HaHC?

2-11 TWM 3a/laHU#. DJIeKTPOMarHUTHbIe KoeOaHusl.

YpaeHeHust konebaxuii mo2ym 6bimb 3a0aHbl C Opy2UMU YUCA08bIMU KO3 puyueHmamu!

3agaua Ne5. YpaBHeHus Koie0aHUM 3apsiia B Ko/ie0aTe/IbHOM KOHTYype HMeeT BUJ
q(t)=20sin(314t+3,14) mxKn. BeinosHuTe ciiejyiomiye 3aJaHus:

1) Onpegenure mnepuoj, Konebanuii 3apsiga. 2) Hapucyiite rpaduk kKomnebanuii 3apsija (3aBUCHMOCTD

3apsiza or BpemeHw). 3) Kak BBIIIAAUT cxema KojiebaTe/lbHOTO KOHTypa B C/Iydasix CBOOOJHBIX,

3aTyXarollMX WK BbIHY)KJeHHbIX Kosie0aHUii, 0 KaKOM c/iyuae ujieT peub B 3ajjaue? 4) Ha kakoii uactoTe

BO3MO>KeH pe30HaHC?

55



3agaua Ne6. B KkosiebaTelbHOM KOHType MPOUCXOAAT CBOOOAHBIE KosieGaHUsl. BbimoyHUTE
c/efymoniye 3a/JaHUA:
1) 3anuimre ¢ uMCIOBBIMU KO3(dulleHTaMH ypaBHeHHe KoJyiebaHui CUbl TOKa B KoseOaTelbHOM
KOHTYpe, eC/Ti U3BeCTHO, UTO aMIUIUTY/ja KosieOaHui ToKa paBHa 1,2 A, HauasmbHas (a3a paBHa 3,14/2, a
yacrora Konebanuit paBHa 50 I'1y. 2) OnpegenuTe, KakuM OyJieT TOK B MOMEHT BpeMeHH, PaBHbIN 2C, U B
MOMEHT BpeMeHH, paBHbIi 2T. 3) Kak BBIIISAUT cxeMa KojebaTeTbHOrO KOHTYPa B CTydasix CBOOO/HBIX,
3aTyXawllMX WIM BbIHY)X/eHHbIX Ko/iebaHul, Kakasi cxeMa OTHOCHUTCS K 3ajaue? 4) Ha kakoii uactoTe
BO3MO>KeH pe30HaHC?
3apaua Ne7. B kos1e0aTe TbHOM KOHTYpe HanpsDKeHHe H3MEHSIeTCS 110 3aKOHY

U(t)=50sin(10m t+6,28) B. Beinmo/siHuTe C/1eAyOLIMe 3aJaHUus:
1) IMoctpotite rpaduk KonebaHUi HATPsDKeHUs, YKaKUTe Ha rpaduke aMIIMTYAY U TIepHUOJ KOJleOaHM.
2) Io rpaduky orpefenuTe BpeMs, KOT/la HarpsbKeHUWe MPUHMMaeT MakKcuMasibHOe 3HaueHue. 3) Kak
BBLITJISIIUT CXeMa Kojie0aTelbHOTO KOHTYpPA, B C/IyuasiX CBOOOZHBIX, 3aTyXarOIIUX WA BBIHYKIEHHBIX
KosebGaHM, 0 KAKOM C/Tydyae MOXKeT UATU peub B 3a7aue? 4) Ha Kakoii uacToTe BO3MOKeH pe30HaHC?

3apaua Ne8. YpaBHeHHs Ko/1e0aHUH 3apsA/ia B Ko/ledaTe/IbHOM KOHTYpe HMeeT BUJ,
q(t)=100sin(2nt t) MKK/1, 3/1eKTP0eMKOCTb KOH/IJeHCaTopa uMeeT 3HaueHue, paBHoe 25 MKD.
BobinosiHUTe C/1efjyloiiye 3a/JaHuM:

1) 3amumure ypaBHeHHWe KoieOaHWI HarpspkeHHsi Ha OOK/IaJKax KOH/€HCAaTOpa U CH/bI TOKa B
KosiebaTrenbHOM KoHType. Kakumu OynyT MX MakcuUMasibHble 3HaueHus? 2) Oripejenure HamnpsbkeHUe B
MOMEHT BpeMeHH, paBHbIH 6 c. 3) Kak BeIMIAUT cxeMa KosiebaTelbHOTO KOHTYPa, B C/Iy4yasiX CBOOO/IHBIX,
3aTyXaloIIUX WM BbIHYK/EHHBIX Kojie0aHHi, 0 KaKOM C/Tydae MOKeT UATU peub B 3azade? 4) Ha kakoii
4yacToTe BO3MOJKEH pe30HaHC?

3 tun 3aganuid. intepdepenius u gudpakiys.

B 3a0auax MuHumMym modxcem 6bimb U3MeHeH Hd MAKCUMYM UHMEHCUBHOCMU c8ema U UX NOpsiOOK Modicem
Obimb U3MeHeH Ha Opy2oli!

3agaua Ne9. OnbiT FOHra. MoHoxpomaTuueckuii CBeT C AyIMHOM BoJiHbI 0,6 MKM I1a/jaeT 10 HOpMaJ/ik Ha
OTKpBITHIE 1jefH B onbiTe FOHra, paccTosiHue Meay IefssMd paBHO 1,2 MM, pacCTOsHUe OT Liesieid 10
3kpaHa paBHO 0,8M. Ompezsenute KOOpAWHATYy W Yroa HaO/OZeHUsl [/ yKa3aHHOro B Tabsuie
MaKCMMyMa Wi MUHUMYMa UHTEHCUBHOCTH CBeTa.

Yto Haﬁf[lO}Z[EIEM «mMaxX» MHTeHCHUBHOCTH CBETAd

Kakoro nopsigka 3-ro nopsijika

3agaua Nel0. OmbiT FOHra. MoHoxpoMaTHuecKydi CBeT TiajlaeT 0 HODMaM Ha OTKpPBIThIe IIe/d B
orbiTe HOHTa, paccTosiHUe MeXAy Lie/issMdA paBHO 1,2 MM, pacCcTOsiHMe OT Lijesieli 10 5KpaHa paBHO 0,8M.
Omnpezienvte [JIMHY BOJIHBI TAZIAIONIETO CBeTa, €C/IM W3BECTHAa KOOp/AWHATa O/IHOTO W3 MaKCUMYMOB
WHTEHCHUBHOCTH cBeTa (CM. Tab/uILy).

Uto Hab/0aeM «max» UHTEHCMBHOCTH CBeTa

Kakoro nopsigka 1-ro mopsijika
Koopaunara Z=12cm

Kakoro nopsigka 2-ro nopsiiKa

3agaua Nell. Ha pudpakniioHHy10 pelieTky C YKWC/IOM IITPUXOB Ha eJUHMLY AJ/IMHBI, paBHbIM 1/100,
HOPMaJ/IbHO TaJjaeT napasule/bHbld My4OK MOHOXPOMaTH4eCKoro csera C JauHOM BomHbL 0,630 MKM.
[udpakuyoHHas KapThHa HaO/ofaeTcss Ha 3KpaHe, pacIojiO)KeHHOM Ha pacCTOsHUM 1M OT Hee.
OripefieniTe KOOPAMHATY U yroJ Hab/IO/|eHusT yKa3aHHOTrOo B Tab/uile MaKCMMyMa WM MAUHMMYMa.

Yto Hab/0jaeM «max» MHTEHCUBHOCTH CBeTa

Kakoro nopsiika 1-ro nopsijika

3agaua Nel2. Ha pudpaknMoHHYH pelieTrky C T[epUOJOM, PaBHbBIM 5 MKM, HOpPMa/bHO Majaer
napaie/bHbIN mydok ceeTa. [log yriom 41° coBnanyu MakCUMyMbI JIMHUH C JA7IMHOM Bo/Hbl 0,656 MKM 1
¢ ammHoM BomHbI 0,410 MkM. Kakoro nopsiika 6yayT 3TU MaKCUMYMBI?
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4 tvn 3agaHui. TennoBoe UsnyyeHue

3agaua Nel3. Tlpu HarpeBaHMM aOCOMIOTHO YepHOTO Tejla [JJjiMHA BOJIHBI, HAa KOTOPYIO TIPUXOJUTCS
MaKCHMyM CHeKTPaJbHOW MJIOTHOCTU SHEpPreTUuYeckol CBeTUMOCTH, udMeHunach oT 500 um 10 600 HM.
Bo cxko/nbKO pa3 u3MeHWIach IPU 3TOM Temreparypa? YBeluuuiacb OHa WIA yMeHbIIWIack? YTo
MPOM30III0 TIPA 3TOM C rpadMKOM M3/IydeHUs aOCOFOTHO YEPHOTO Tela B 3aBUCHMOCTH OT JI/TUHBI
BOJIHBI?

3amaua Nel4. AOCO/MIOTHO uepHOe Te/o TMepBOHauasbHO MMeno Temreparypy 2000 K. B pesysbrare
OCTBIBAaHMSl Teja /JIMHA BOJIHBL, Ha KOTOPYHO IIPUXOAUTCS MAaKCHUMYM CHEKTPaJbHOU IIJIOTHOCTH
SHepreTUUecKOl CBETUMOCTH Tesa, u3MeHunach Ha 10 MkM. [lo Kakoil TeMriepaTtypbl OX/1aJia0Ch Teno?
YTo Mpou301L/I0 TIPU 3TOM C TpauKoM u3aydeHusi abCOMFOTHO UePHOTO Tefla B 3aBUCUMOCTH OT JI/TUHBI
BOJIHBI?

3azmaua Nel5. MorHOCT U3mydeHust abCcomoTHO uepHOTo Tesa 24 kKBTt. OnpefenuTe Temriepatypy 3Toro
Tena, eCM W3BECTHO, YTO ero mnoepxHocTh paBHa 0,8 M2. Kyza cmecturcsi rpaduk H3iyueHUst
abCoOTFOTHO YepHOTO TeJia MY YBeTMYeHUH TeMITepaTyphl?

3agaua Nel6. TemriepaTypa abCco/IOTHO UepHOTO TeJla M3MeHHIach Npy HarpeBanuu ot 1600 K o 400 Ha
CKOJIBKO M3MEeHHW/ach TNPU 3TOM [JIMHA BOJIHBL, Ha KOTOPYIO IIPUXOJWUTCSI MaKCUMyM CIIeKTpaibHOU
MJIOTHOCTH SHEPreTUYeCcKOW CBeTHMOCTH Tejia? YBelnuuraach OHa WM yMeHblIWaachk? Kyza cMectuncs B
3TOM CJTydae TpaduK U3mydeHust abCOFOTHO YepHOTO TeJla B 3aBUCHIMOCTH OT YaCTOTHI?

3agaua Nel7. Temmeparypa abCo/IFOTHO UepHOTO TeJia u3MeHW1ach rpu HarpeBanuu ot 2000 K g0 500 K.
Bo ckonbko pa3 M3MeHWIach IIPU 3TOM 3SHepreTMyeckas CBETMMOCTb Tesa? YBenuuWaachb OHa WU
yMeHbIMack? Kyga cMectusicsi B 3TOM ciiydae TpapuK H3AydeHHsi aOCOMIOTHO UEPHOTO Tena B
3aBUCUMOCTH OT YaCTOThI?

3amaua Nel8. KakoBa MOIJHOCTb M3/ydyeHUsl pacCIl/laBJeHHOTro CBHUHLIA C ToBepxHOcTH 100 cM2 mipu
Temreparype tuiaBienuss 600 K, ecnmr cuutaTh ero abCOMIOTHO YEPHBIM TeJIOM? YBEJUUUTCS OHA WM
YMEeHBIIUTCS TIPU OCThiBaHUM CBUHLIA? Kyza cMecTUTCsi B 3TOM ciiyyae rpaduk M3nydeHHsi abCOMIOTHO
YEpHOTO0 TeJla B 3aBUCMMOCTH OT YaCTOTHI?

5 TWM 3alaHUN. YpaBHEHHE COCTOSIHUS Y Ta30BbIe 3aKOHHI.

IMpumeuaHue. B 3a0auax 2a3 u e2o macca mo2ym Obimb U3MeHeHbl Ha Opyaue!

3amaua 19. B GanoHe BMeCTUMOCTBIO 15 1 HaxoauTcs a30T noz AasieHreM 100 kIla ripu Temmeparype
27°C. Tlocne Toro, Kak m3 Oa/jioHa BLITYCTHIM a30T Maccoil 14 r, Temmneparypa crana pasHoit 17°C.
OripefesTUTh faBieHUe a30Ta, OCTABILErocs B OaioHe

3agaua Ne20. HeKoTOpHKIH ABYXaTOMHBIM ra3 Maccoil 1Kr HaxoAuTcs B Ga/yioHe BMECTUMOCTBIO 1,25 M3
npu Temneparype 27°C u nog gasneduem 0,5 MITa. Onpeienire, Kakoi 310 ra3 (10 3HaUeHWI0 MOJIAPHON
MacChl, UCTIO/B3Ys Tabuiy MeHzesieeBa) v BenmuuHy Koadduimenta [Tyaccona (y=Cp/Cy).

3agaua Ne21. Kuiciiopog mMaccoii 16r Haxogurces nog, Aasiedvem 0,2 MIla npu Temnepatype 17°C. IMoce
M30XOPHOr0 HarpeBaHWs [laB/ieHWe B COCyZe BO3pOC/io B 4 pasa. BeimosHuTe cnepyroiiye 3afaHus:
Onpenenute 00beM CoCy/ja, KOHEUHOe JiaB/ieHHe ra3a U BelnunHy Ko3dduruenta [Tyaccona (y=Cp/Cy).
3agmaua No22. Kucmopog maccoil 64r, sanumaronuii nipu temmeparype 27°C obwem 5 1, cBOGOAHO
pacimpsieTcs B 3 pa3a. BrimonHute ciepytoiye 3aianusi: Ornpesienure aBieHye ra3a U KOHeUHbIN 00beM
cocyza. A Takxe BenunHy KosgduiuenTa [lyaccona (y=Cp/Cy).

3amaua Ne23. Kucmopoj maccodi 32r, 3aHuUMarouii ripu AaBnennd 1 MIla o6beM 5 /1 M30TepMUYECKU
pacivpsieTcd B 3 pasa. BeimonmnuTe ciefyromye 3asanus: Onpejendre TeMrepaTtypy rasa ¥ KOHeuHble
JlaBjieHue rasa 1 00bem cocyzia. A Takke BeMuuHy Koddduimenta [Tyaccona (y=Cp/Cy).

3agaua Ne24. Kucmopog Maccoii 8r, 3aHuMaronuii rpu gasiaedvy 1 MITa u temmneparype 27°C o0nem 51
asrabatryecku paciupsietcs B 3 pasza. Ompezie/iuTe KOHEUHbIM 00beM COCy/la U KOHEUHYH) TeMITePaTypy
rasa. A takxke BemuurHy Ko3dduimenta [Tyaccona (y=C,/Cy).
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6 Tun 3aganuii. [lepBoe Hayaa0 TEDMOAMHAMUKY U TEMJIOEMKOCT.

IMpumeuaHue. B 3a0auax 2a3 u e2o macca mo2ym Obimb UsMeHeHbl Ha Opyaue!

3agaua Ne25. Kucmopos maccoii 16 r Haxoaurcs mog, gasiaenrem 0,2 MITa npu temmneparype 17°C. Tocie
M30XOPHOTO HArpeBaHHWsl [jaBjieHWe B COCyZe B0o3powio B 4 pa3a. Ompepenute o0bem ras3a, a Takxke
KOJIMYeCTBO TeIUIOThI, COOOIlleHHOe ra3y, U3MeHeHHe BHYTpeHHel SHeprud U paboTy rasa. B oTsete
YKaKUTe, YeMy paBHa MOJISIpDHAs U y/e/bHas TelJIOeMKOCThb rasa.

3agaua Ne26. YT/IeKUC/IBIHM ra3 Maccoi 22r HaxoguTces nog gasiaenreM 0,2 MIla npu Temneparype 17°C.
I[Tocsie M30XOPHOTO HarpeBaHUs JaB/ieHNe B COCYZie BO3pocyio B 4 pa3a. Omnpezenure o0beM rasa, a Takxe
KOJINYeCTBO TeIUIOThI, COOOIlleHHOe ra3y, U3MeHeHHe BHYTpPeHHel SHeprud U paboTy rasa. B oTBete
YKaKUTe, yeMy paBHa MOJISIpHas U y/ie/lbHasl TelJIoOeMKOCThb rasa.

3agaua Ne27. Kucsiopoa, 3aHuMaromuii mipu fgaBrnenuu 1 MIla obwem 5 1, pacmmpsiercs B 3 pasa.
OrnpezesiviTe Haua/AbHYI0O U KOHEUHYIO TemIeparypy rasa. B oTBeTe yKauTe, ueMy paBHa MOJIsIpHast
TeIJIOEMKOCTb rasa.

3amaua Ne28. Yrnekucsislid ra3, 3aHUMaroMi npy AasneHuu 1 MIla o6bvem 5 71, pacumpsiercs: B 3 pasa.
Onpenenurte paboTy ra3a, U3MeHeHHe BHYTPeHHel SHepruu rasa u TeIvioTy, Mo/iIBeJleHHYI0 K rasy, ecjiu
Tiporiecc rpoTeKaa n3o06apHo. B oTBeTe yKa)kuTe, ueMy paBHa MOJISIDHasi TETIJIOEMKOCTD Ta3a.

3agaua Ne29. Ilpy n30TepMUUYeCcKOM paclIMpeHrHr 2 MOjel KUCI0po/ia, HaXOAIerocsi Ipu HOpMasbHBIX
YC/IOBUSIX, Ta3y COOOI[M/IM KOJMUeCTBO TeryioThl, paBHOe 20 /[k. Ompesenvte W3MeHeHWe BHYTpPeHHeH
3Hepruu v paboTy paciiupeHusi ra3a. B oTBeTe ykakuTe, UeMy paBHa TeIJIOeMKOCTh rasa.

3amaua Ne30. Ilpu azmabaTHOM pacIMpeHud 2 MOJIeH KHCI0POZA, HaXOZSIerocs MepBOHAYajbHO TIPU
HOPMaJIbHBIX YC/IOBUSIX, €ro Temreparypa W3MeHWIach B 2 pasa, a fAasjieHue B 4 pasa. Ompepenvre
r3MeHeHHe 00beMa U TIofiBeJleHHOe KOJIMYeCTBO TeIVIOThl. B oTBeTe yKakuTe, ueMy paBHa TeJIOEMKOCTb
rasa.

3amaua Ne31. Ilpu agwabaTHOM paciIMpeHWH 2 MOJeld a30Ta, HAaXO/MIIerocs MepBOHAYAIbHO TIpU
HOpMasbHBIX YC/IOBUSIX, ero Temreparypa m3meHunach Ha 20 K. OmnpepenuTte vu3MeHeHHe BHYTPEHHeH
JHepruu, paboTy pacIMpeHus rasa v MoJBe/leHHOe KOJIMUeCTBO TeTIOTHL. B oTBeTe yKakuTe, 4eMy paBHa
TeIJIOEMKOCTb rasa.

Tabmuua 5.2 — KpuTepun orjeHKM chOpMHUPOBAHHOCTH KOMITeTeHLUH

KpuTepuu otjeHrBaHUs CHOPMUPOBAHHOCTH KOMIIETEHLIUN
Kop v HauMeHOBaHMe
(4acTy KOMMeTeHI 1K)
VH/IMKaTOpa J0CTUKeHHUs
Ha 6a30BOM ypOBHe
KOMIIeTeHLIUU
COOTBETCTBYeT OL|€HKE «y/0B/IeTBOPUTEIbHO»
(4acTy KOMITeTEeHL|UH) A
50-64% ot MakcuManbHoro bana
N O-1onk-1 Ucnonb3yer IleMoHCTpPHUpYeT 3HaHUE OCHOBHBIX (PH3UUeCKUX 3aKOHOB (CM. TabJI.
OCHOBHbI€ 3aKOHbI 5.1): 3anucbIBaeT OpMyJibl 3aKOHOB, TIOSICHSIET UX (PU3MYECKUI
eCTeCTBEeHHOHAyYHbIX CMBICJT ¥ BeJIMUMHBI, BXOZSIIUE B 3aKOH, MOSICHSIET, K KAKUM
JVICLIUIIIVH /1 peLleHust SIBJIeHUSIM OTHOCSTCS 3aKOHBI.
CTaHJApTHBIX 3a7a4 B JleMOHCTpPHUpYeT yMeHHe HUCTI0Ib30BaTh 3aKOHKI (cM. Tabs. 5.1) ams
COOTBETCTBUU C pellieHus CTaH/IapTHBIX 3a/lau: 3amuchbiBaeT ()OpMyJibl 3aKOHOB, Ha
HarpaB/IeHHOCTBIO OCHOBe KOTOPBIX /IOJDKHBI OBITh PeIleHbl 3a7lauk, CriocOOeH MOsICHUTh
npoceCcCHOHaTLHOU pellieHre 3a/jaud ¥ rpadryeckoe rpejcTaBieHre HH(POpMaLUH,
JleATeJIbHOCTU WCIO/Ib3YeT 3aKOHBI [/1s1 pelIeHus1 CTaHJAaPTHBIX 3a/a4.
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	1. В задаче рассматривается изобарный процесс, для которого справедливо утверждение: вся теплота, сообщенная газу в изобарном процессе, расходуется на изменение его внутренней энергии и совершение газом работы против внешних сил. К этому утверждению о...
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