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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOr'PAMMBI YYEBHOIA
TUCIATLITAHBI

1.1. Mecto AuCIMIUIMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTeJbHOH IPOrpaMMbl
(00II):
VYuebnas aucuuminHa «Du3nuka» BXOAUT B COCTaB MpeAMETHOM obnacti «EcTrecTBeHHbIE
Haykn» ®I'OC COO u uzyuaercst B obieoopazoparenpbaoM mukiie (0.00 O6meodpa3oBarenbHbIIH
HUKJI) Y4eOHOTrO IUIaHAa TPU pealu3alud 00pa30BaTeNbHONM MPOTpaMMbI CpPEIHEro OOIIero
obpaszoBanus B npeaenax ocsoerust OITOIT CIIO Ha 6a3e ocHOBHOTO 00111ero 0Opa3zoBaHusl.

1.2. Ileab ¥ nJIaHUpyeMble Pe3yJabTaThl 0CBOEHHS TUCHHUIIJIMHBI:

OcBoenue conepskanus yaeOHou mucruruinasl [1/1.03 «Dusuka» obecrieunBaeT JOCTHKEHHE
0Oy4JaroUIMMHCS CIEAYIONINX PE3YIbTaTOB:
* IMYHOCTHBIX:
- YyBCTBO I'OPJIOCTU U YBAXKEHUS K UCTOPHH M JOCTHIKCHUSM OTEUECTBEHHON (PU3MUECKON HAyKH;
¢u3nUecKr rpaMOTHOE MOBEJCHHUE B MPO(ECCUOHATBHON EATEILHOCTH U OBITY MPH OOpaIlEHUH C
npubopamMu U yCTPOUCTBAMU;
- TOTOBHOCTh K IMPOJOJDKEHHIO OOpa3oBaHMs M TMOBBIIICHUS KBaJU(pHUKAIMU B H30paHHOM
npo¢ecCHOHATBHON JeATENbHOCTH U OOBEKTUBHOE OCO3HAHME PO (PU3HMUECKUX KOMIETCHLUH B
3TOM;
- YMEHHME WCIIOJb30BaTh JIOCTUKEHUS COBPEMEHHON (U3MUecKOl HaykKu U (UBNYECKUX
TEXHOJIOTUH Ui TIOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaJbHOTO Ppa3BUTUS B BBIOpaHHOMU
npo(hecCHOHATBHON eATENIbHOCTH;
- YMEHHE CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE /IS ce0sl U3MUECKUE 3HAHUS, UCHOJIb3YS JUIS ATOTO
JOCTYITHbIE UCTOYHHUKH UH(POPMALIUY;
- yYMEHME BBICTPAaWBaTh KOHCTPYKTHBHBIE B3aWMOOTHOIICHHS B KOMaHJE IO PEIIeHHI0 OOIIMX
3ajay;
- yYMEHME YNPaBIATh CBOEH IMO3HABATEIbHON AEATENbHOCTHIO, NMPOBOIAUTH CAMOOILICHKY YpPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOI'O PAa3BUTHUS;

* METANIPEAMETHbBIX:

- HCIIOJIb30BAHUC PA3JIMYHBIX BUIOB MMO3HABATEIbHON NEATEIbHOCTH IS pelicHUA (1)1/131/1qecx1/1x
3aa4, IMPUMCHCHUC OCHOBHBIX MCTOHOB [IO3HAHUA (HaGJ’IIOI[CHI/IH, OIMUCaHus, UH3MCPCHUA,
3KCHepI/IMeHTa) AJI1 U3YYCHUA pa3JIMYHBIX CTOPOH Opr>K8.IOH.ICfI HeﬁCTBHTeHLHOCTH;

- HCIIOJBb30BaHUC OCHOBHBIX HWHTCJUICKTYAJIbHBIX onepaunﬁ: INOCTaHOBKH 3aaa4u,
(bOpMyHHpOBaHHH rumnoTe3, aHajlin3a W CHUHTC34, CpPABHCHUA, O606U.I€HI/IH, cucréMaTu3aluu,
BBIABJICHHA ITPUYINHHO-CIICACTBCHHBIX CBH3CI‘/’I, INOMCKa aHaJIOrosB, (bOpMyHHpOBaHHH BBIBOJAOB OJIA
HU3YUCHUA pa3JINYHBbIX CTOPOH (I)I/I3I/IIICCKI/IX 06’beKTOB, SIBIICHUM 1 nponeccoB, C KOTOPbIMU BO3BHUKACT
HeO6XOIII/IMOCTB CTaJIKUBATbCA B HpO(l)eCCHOHaHLHOﬁ C(pepe;

- YMCHHUC Ir€HCPpUPOBATH UJCHU U ONIPCACIIATH CPCACTBA, HCO6XO,[[I/IMBIC AJIsL UX peaJin3alu,

- YMCHHUC HUCIIOJIB30BAaTh PA3JIMYHBIC HWCTOYHUKU I IIOJIYYCHUA (I)I/I3I/ILI€CKOI71 I/IH(I)OpMaI_II/II/I,
OLCHUBATD €€ NOCTOBCPHOCTD,

- YMCHHC aHAJIIM3UPOBATH U NNPCACTABJIATDH HH(bOpMaI_[I/IIO B pa3JIMYHbIX BUJAX;

- YMCHHC HY6J'II/I‘IHO MNPEACTABJIATD PE3YyJIbTAThL COOCTBEHHOI'O HCCIICa0BaHUsA, BECTH NUCKYCCHUH,
AOCTYIIHO U TApMOHHWYHO COYCTas COACPIKAHNUC U (I)OpMBI Hpe,Z[CTaBJIHCMOﬁ I/IH(I)OpMaI_II/II/I;

* IpeAMeTHBIX:

- copMUPOBAHHOCTH MPEJCTABICHUN O POJIM U MecTe (U3UKH B COBPEMEHHON HAy4YHOU KapTUHE
MUpa; TOHUMaHUEe (PU3NYECKON CYIIHOCTU HaOMoaeMbIX BO BeeneHnHoil siBneHuil, ponu Gu3NKu B
dbopMUpOBaHUU KPYTr0o30pa U (PYHKIIMOHATFHOM TPAMOTHOCTH Y€JIOBEKA IS PEIICHHS TPAKTHUECKUX
3a/1ad4;
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- BIQJICHUE OCHOBOIOJAralOMMUMU (PU3HMUECKUMU MOHATUAMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMU WU
TEOpUSIMH; YBEPEHHOE HCII0JIb30BaHHE (PU3MUECKON TEPMHUHOJIOTUN U CUMBOJIHKH;
- BIQJCHUE OCHOBHBIMH METOJAaMU HAy4HOTO TIO3HAHUS, HWCHOJIb3yeMbIMU B  (PHU3HKE:
HaOJI0IeHNEeM, ONMCaHNEeM, U3MEPEHUEM, SIKCIIEPUMEHTOM;
- yMmeHusi oOpabaTbIBaTh pe3yJIbTaThl H3MEpPEHHMH, OOHAPYXHBAThb 3aBUCUMOCTb MEXIY
(bU3NUECKUMU BEIMYMHAMU, OOBSCHATH NOJTYYEHHBIEC PE3YJIbTAThI U JIENIaTh BHIBOJIBI;
- c¢(hOpMUPOBAHHOCTH YMEHUS pelIaTh GU3NUECKUe 3a/1a4H;
- c(OpMUPOBAHHOCTh YMEHHMS NPUMEHATHh TOJTY4YECHHBIE 3HAHUSA JUISI OOBSICHEHHS YCIOBUH
NpOTeKaHUsT (U3NYECKUX SIBICHUN B MpHUpoJe, NpodecCHOHATbHOM cdepe U Ui NPUHATUS
[IPAKTUYECKUX PEIICHUN B IOBCEAHEBHOM KU3HU;
- c(hOpMUPOBAHHOCTh COOCTBEHHOW MO3MLMUHU IO OTHOLIECHHIO K (U3NYECKOH HuHpOpManuwy,
M0JIy4aeMOil U3 pa3HbIX UCTOYHHUKOB.

JlocTiokeHre  OOYYaloUIMMMCS — BBILIE MEPEUYUCICHHBIX PE3YyIbTaTOB  CHOCOOCTBYET
dbopmupoBannio o6mux komnerenuid (OK 1-10), onpenenennsix @I'OC CIIO:

. cneuuanbHocTh 26.02.03 «CynoBOXKICHHUE) YIIIyOJISHHON MOATOTOBKU:

OK 1. [TonuMaTh CyIIHOCThP W COLMAJIBHYIO 3HAYMMOCTh CBOeH Oynymed mnpodeccuw,
IIPOSIBIIATH K HEM YCTOMYMBBIA HHTEPEC

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTb, OINPENENATh METOABl M CHOCOOBI
BBITNIOJIHEHUS! MPO(peCcCHOHANIBHBIX 3a/1a4, OLIEHUBATh WX 3((EKTUBHOCTh U KaYECTBO

OK 3. Pemate mpoGisiembl, OLIEHUWBATh PUCKM W TMPHUHUMATh DEIICHUS B HECTaHIAPTHBIX
CUTYaLUsX

OK 4. Ocy1ecTBIATh OUCK, AaHATHU3 U OLIEHKY MH(OpMAIUH, HEOOXOIUMOM /IJIsl TOCTaHOBKHU
U pelieHus npodeccHoHaNbHBIX 33/1a4, TPO(ECCHOHATBHOTO M JMYHOCTHOTO PAa3BUTHS

OK 5. Hcnonp3oBarh MH(POPMAIIMOHHO-KOMMYHHUKAITIOHHBIE TEXHOJIOTMH JUISL
COBEPILECHCTBOBAHMSI MPO(ecCHOHAIbHON AEATENbHOCTH

OK 6. PaGoratp B KoMaHze, oOecrmeuywBaTh €€ CIuloueHHe, 3(P(PEKTHBHO OOIIAThCA C
KOJIJIETaMH, PYKOBOJCTBOM, IIOTPEOUTEISIMU

OK 7. CraBuTh 1€IHM, MOTHBMPOBATh JEATEIBHOCTh IOJUYUHEHHBIX, OPraHU30BbIBaTh MU
KOHTPOJIUPOBAaTh MX PabOTy C MPUHATHEM Ha ceds OTBETCTBEHHOCTH 3a PE3yJbTaT
BBITIOJTHEHUS 3aJJaHUN

OK 8. CamocCTOSITENbHO ONPEACIATh 33/1a4 NPOPECCUOHATBHOTO U IMYHOCTHOTO Pa3BUTHS,
3aHUMAaThCs CAMOOOpA30BaHHEM, OCO3HAHHO IUIAHUPOBATH MOBBIIICHHE KBATH(DUKAITUT

OK 9. OpueHTHPOBAThCS B YCIOBHSX YacTOM CMEHBI TEXHOJIOTMHA B MPO(EeCcCHOHATBHOM
JESITEIbLHOCTH

OK 10.* | BnameTb NMUCBPMEHHOM M YCTHON KOMMYHHUKAIMEl Ha TrocylapCTBEHHOM U (WJIM)
WHOCTPaHHOM (QHTJIMIICKOM) SI3BIKE

o cnermanbHOCTH 26.02.06 «OKcmmyatanusi CyJOBOTO JIIEKTPOOOOPYIOBaHHUS UM CPEICTB
aBTOMAaTHKW» 0a30Boi moaroroBku U 26.02.01 «Okcruryaranust BHYTPEHHUX BOJAHBIX ITyTEH»
6a30BOif OJTOTOBKHU:

OK 1. [ToHuMaTh CyHIIHOCTP M COLMANBHYIO 3HAYMMOCTh CBOeW Oyaymieil mpodeccun,
IIPOSIBIIAITH K HEM YCTOMYMBBIA HHTEPEC

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JEATENBHOCTb, BBIOMPAaTh THUIOBBIE METOIBI U
CHIOCOOBI BBITOTHEHHSI TPO(PECCUOHATBHBIX 3a/a4, OLIEHUBATh UX 3(PPEKTUBHOCTH U
KayeCTBO

OK 3. [TpuHUMAaTh peuIeHns B CTAaHJAPTHBIX M HECTAHIAPTHBIX CUTYaLlUsX M HECTH 32 HUX
OTBETCTBEHHOCTh

OK 4. OcymiecTBiIATh MOWUCK M HCIOJBb30BaHWE WH(MOpPMAIMKA, HEOOXOIUMON st
3¢ PEKTUBHOTO BBITIOIHEHUS MPO(PECCHOHATBHBIX 3ajad, MPO(EeCCHOHAIBHOTO WU
JIMYHOCTHOT'O Pa3BUTHUS

OK 5. Hcnosp3oBath MH()OPMALIMOHHO-KOMMYHHKAITHOHHBIE TEXHOJIOTUHU B




podecCHOHALHON NeSATEIbHOCTH

OK 6. PaGotath B KONJIEKTHBE UM B KOMaHze, 3((EeKTUBHO OOIIATHCS C KOJJIETaMH,
PYKOBOJICTBOM, TIOTPEOUTENSIMU

OK 7. BbpaTts Ha ce0si OTBETCTBEHHOCTh 3a pa0OTy WICHOB KOMaHIbI (NMOJYMHEHHBIX), 32
pe3ysIbTAT BHIOJIHEHHS 3a1aHUH

OK 8. CamocCTOSITETLHO ONPEACIATH 3a/1a41 MPO(PECCHOHATIBHOTO M INYHOCTHOTO PAa3BUTHA,
3aHMMAaThCsl ~ caMOOOpa3oBaHMEM,  OCO3HAHHO  IUJIAHMPOBATh  IOBBILICHHE
KB (pUKaAIIMH

OK 9. OpueHTHPOBATHCS B YCIOBHSIX YacTOM CMEHbBI TEXHOJOTMHA B MPOQeCcCHOHATBHOM
JeATEIbHOCTH

OK 10.* | BnaneTp NHCbMEHHOW W YCTHOW KOMMYHHMKAI[Me Ha TOCYyJapCTBEHHOM U

WHOCTPaHHOM (QHTJIMIICKOM) SI3BIKE

o cneuuanbHocT  09.02.04 «MHpopManMoHHbIE CUCTEMBI (1O OTpacisM)» 0a30BOM
noaroroBku U 23.02.03 «TexHudyeckoe 00CIy)KMBaHHUE U PEMOHT aBTOMOOMIILHOTO TPAHCIOPTa»
0a30BOI IOATOTOBKH:

OK 1. [ToHuMaTh CyHIHOCTP M COLMANBHYIO 3HAYMMOCTh CBOEW Oyaymieil mpodeccun,
IIPOSIBIIATH K HEM YCTOMYMBBIA UHTEPEC

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JEATENBHOCTb, BBIOMPAaTh THUIOBBIE METOIBI U
CTHIOCOOBI BBITOTHEHHSI TPO(PECCUOHATBHBIX 3aa4, OLIEHUBATh UX 3(PPEKTUBHOCT U
KayeCcTBO

OK 3. IIpyHUMaTh pelieHus: B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYaLMSIX U HECTH 3a HUX
OTBETCTBEHHOCTh

OK 4. OcymiecTBiATh MOWUCK M HCIOJNBb30BaHWE WHMOpPMAIMKA, HEOOXOIUMON st

3G PEKTUBHOTO BBITIOJIHEHUS MPO(PECCHOHATBHBIX 3ajad, MPO(EeCCHOHAIBHOIO WU
JUYHOCTHOTO Pa3BUTHS

OK 5. | Mcnonb3oBaTh MH(POPMALMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTUHU B
podecCHOHALHON NeSTEeNbHOCTH

OK 6. PaGotaTh B KOJUIEKTHBE M  KOMaHzae, 3((eKTHBHO o0OWATbCA C KOJIJIETaMH,
PYKOBOJICTBOM, TOTPEOUTENSIMU

OK 7. Bbpate Ha ce0si OTBETCTBEHHOCTh 3a pabOTy YICHOB KOMaHMABI (IIOAYUHEHHBIX),
Pe3ysIbTAT BBINOJIHEHHS 3aIaHUH

OK 8. CamocTOSITETHbHO ONPEASIATh 3a/1a41 MPO(PECCHOHATIBHOTO M INYHOCTHOTO PAa3BUTHA,
3aHMMaThCsl ~ caMOOOpa3oBaHMEM,  OCO3HAHHO  IUJIAHUPOBATh  ITOBBILICHHE
KB (pUKAIINH

OK 9. OpueHTHPOBATHCS B YCIOBHSIX YacTOM CMEHbBI TEXHOJOTMHA B MpPOQEeCCHOHATBHOM
JeATEIbHOCTH

Cornacuo tpeboBanusim ®I'OC COO k pesyabraTamM 0CBOEHHS 00ydaromMMuUcs 00pa3oBaTebHON
porpamMmbl, 00yJaronecs: JOHKHbI OCBOUTh YHUBEpCallbHbIe yueOHbIe neiicTBus (manee — Y V/):
perynsTUBHBIC, IO3HABATEIbHbIC, KOMMYHUKATUBHBIE.

OK 10*- obmas xomnereHms 1 cneumanbHocTe: 26.02.03 «CynoBoxaeHue» yriryoaeHHas
oAroToBka, 26.02.06 «OxcmryaTalus Cy10BOro AMEKTPOOOOPYIOBAHUS U CPEICTB aBTOMATUKI
6a3oBas noarotoBka u 26.02.01 «Okcruryaraiyst BHYTPEHHUX BOJIHBIX MyTei» 6a30Bast MOATOTOBKA.



2. CTPYKTYPA Y COJEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0bem y4eOHOM AMCUMIIMHBI M BUABI Y4eOHO# padoThI

Bua yueO6Hoii padoThl O0beM B yacax
MaxcumanbHas yyeOHast Harpy3ka (Bcero) 197
Oos3aTesbHast ayIMTOPHAs yueOHAs Harpy3Ka (Bcero) 137
B TOM YHCIIE:

TEOPETUYECKHUE 3aHATHS 112

nabopaTopHbie pabOThI 24

KOHTpOJIbHast paboTa 1
CamocrosiTesbHasi padora o0yuyaromerocs (Bcero) 60
IIpoMesxyToUHAsl aTTeCTalMA - IK3aMeH




2.2. TemaTnueckuii IUIaH U coiep:KaHNe Y4eOHOH TUCHUTITTHHBI

Oo0bem | KomnereHuuu u
B YV,
. Jacax (popmupoBanuio
HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuasia 1 (OpMbI OPraHU3aANMN Y4eOHOH AeTeJbHOCTH KOTOPBIX
TeM/pa3/iesioB o0yuawimuxcst
crnocod0cTByer
3JIEMEHT
NPOrpamMMBbl
1 2 3 4
Beenenne dusuka — QyHIaMEHTAIbHAs HayKa O MPHUPOJIE. OK 1, 0K5
EcrecTBEeHHO-HAay4HBIA METOJ MO3HAHMS, €T0 BO3MOKHOCTHU U T'PAHUIIBI IPUMEHUMOCTH. PerynsatusHsbie
DKCIIEpUMEHT U TEOopusi B IpOLECCe MO3HAHUS MPHUPOAbl. MojaenupoBaHue (PpU3MUECKUX Ilo3naBaTenbHbIC
SABJICHUN W IpoleccoB. Poib 3KcnepuMeHTa M TEOPUM B IIPOLECCE IMO3HAHUSA IIPUPOIBL 2
@usnueckas BenuuuHa. llorpemHocTd u3MepeHuid (u3Mueckux BenuunH. Duszndeckue
3aKOHBL. ['paHUIBl TIPUMEHUMOCTH (PU3UYECKHX 3aKOHOB. [loHsATHE O (hU3MUECKOil KapTHHE
mupa. 3nauenue Gusnku npu ocsoeHuu npodeccuit CI10 u cnenmansaocteir CI10
Tema 1. Copnepixanue 33
Mexanunka
Kunemarnka. Mexannueckoe nsuxkenue. Ilepememenue. Ilyts. Cxkopocts. PaBHOMEpHOE 8 OK 2, OK 4, OE >,
IIPSIMOJIMHENHOE IBUJKEHHE. Y CKOpeHHe. PaBHoIIepeMEHHOE IPSIMOJIMHEMHOE JBUKEHUE OK 8, 0K 10
CBoboaHoe nanenue. [IBwkeHue Tena, OpoIIeHHOr o Mo YIiIoM K ropu30oHTy. PaBHOMepHOE PerynarusHbIe
JBHKEHUE 10 OKPY>KHOCTH 1losnaBaTemLHELS
KoMMyHMKaTHBHBIE
3akonbl Mexanuku Hurorona. [lepseiii 3akoH Hetotona. Cuna. Macca. Umnynsc. Bropoit
3akoH HproToHa. OCHOBHOH 3aKOH KJIacCUUECKON ntuHaMuKU. TpeTuii 3akoH HeroToHA. 3akoH 4
BCEMUPHOTO TAroTeHus. [ paButanmonnoe noise. Cuna Tsoxkectd. Bec. CiocoObl n3mMepeHus
Macchl Ten. CHilbl B MEXaHUKE
3aKOHBI COXpaHEeHHUsI B MeXaHHKe. 3aKOH COXpaHEHHs UMITyJbca. PeakTuBHOE JBM)KEHNE
Pabora cunbl. Pabora noreHuuanbubix cuil. MomHocTs. DHeprus. Kunernueckas sHeprusi. 6

[loTenumanbHas SHeprus. 3aKOH COXpaHEHMs] MeXaHM4YecKod sHepruu. llpumeHenue
3aKOHOB COXPAaHECHHUSI.




JlabopaTopHble 3aHATHSA:

OK 2, 0K 4, OK 5,

Jlabopamopnoe 3ansmue Ne 1: VI3MepeHne CHIT U YCKOPSHUS 2 OK 8, OK 10*
PerynsarusHbie
JlaGopaTopHble 3aHATHSI: [To3naBarenbHbIe
Jlabopamopnoe 3ansmue Ne 2: VI3MepeHre UMITyJIbca 2 KommyHuKaTHBHbIE
CamocrosiTesqibHast padoTa 00y4Yarommxcst OK I-OK 5, 0K 8
Pemenne 3amay o oOpasily Ha XapaKTepUCTHKU MEXaHUUECKOTO JIBIKEHUS U €ro IrpaduuecKoro 1 PerynsatuBHsbie
OIMCaHVs1, Ha IBMKEHHUE TeJa M0 OKPY>KHOCTH C MIOCTOSIHHOM 110 MOJTYJIFO CKOPOCTBIO, HA TPUHIIUI Ilo3HaBaTenbHbIE
CYNEPIO3ULIMM CHJI M 3aKOHBI TMHAMUKN HbIOTOHA, Ha 3aKOH COXpaHEHHS! B MEXAHHUKE KoMMyHHMKaTHBHBIE
Conepxanue 34
Tema 2.
OcHoBBI OcCHOBBI MOJIEKY/ISIPHO-KHHeTHYecKOil Teopuu. UneanbHblii ra3. OCHOBHBIE MTOJI0KEHUS OK 2, 0K 4, OK 5,
MOJIEKYJISIDHOM | MOJIEKYJIIPHO-KMHETUYECKOH Teopun. Pa3mepsl 1 Macca MoJIeKyll U aToMoB. bpoyHOBckoe OK 8, OK 10*
(puzuku n nsmwkenue. Juddysusa. Cunsl u 3HEPTrUs MEXMOIEKYISIPHOro B3aumoseicTeusa. CtpoeHue Perynsarusnbie
TEPMOAUHAMHMKH | Ta3000pa3HbIX, XKUAKUX U TBEpAbIX Teld. CKOPOCTH ABMKEHHS MOJEKYT W MX H3MEpEHHE. 4 Ilo3HaBarenbHbIE
WneanpHelii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIPHO-KMHETUYECKOM TEOPUH KoMMyHMKaTHBHBIE
ra3oB. Temneparypa u ee uamMepenue. ['a3oBble 3aKOHBI. AOCOJIOTHBIN HYJIb TEMIIEPATYPHI.
TepMonnHaMuueckass IIKajga TEMIEpPaTypbl. YpPaBHEHUE COCTOSHUS MHJCAJIbHOTO Trasa.
MousipHast ra3oBasi IOCTOSIHHAs!
OcHoBbl TepMoanHaMUKH. OCHOBHBIE TIOHATUS W ONpefeieHus. BHYTpeHHsST 3HEprus
cucTeMbl. BHYTpeHHsIs1 sHeprus uaeanbHOro rasza. Pabora u temnora kak GopMbl repenadu
sHepruu. TemnoeMKocTh. Y AenabHas TeIJI0EMKOCTb. Y paBHEHHE TeIUIoBoro Oananca. Ileproe 5
Hayajao TePMOAMHAMUKU. AnuabatHbld mpouecc. [TpuHIMN nelicTBUS TEIUIOBOW MAIIMHBI.
KII/I rennoBoro asurarens. Bropoe Hauano tepMoauHaMuku. TepMoaMHaMUYecKas 1IKaja
TeMieparyp. XonoauipHele MamuHbl. Temnoble neurateny. OxpaHa npupoasbl
KonTponpHas pabora 1
CamocrosiTesqibHast padoTa 00y4aronmmxcst OK I-OK 5, 0K 8
1. Pemienne 3ama4 Ha onpezeeHUe KOJIMYECTBA BELIECTBA U MAcChl 4acTHUIl, HA OCHOBHOE PerynsatuBHele
ypaBHeHue MKT, Ha ypaBHeHue Knanelipona — MeHieneeBa ero yaCTHbIE ClIy4yaw. 6 ITo3naBaTenbHbIE
2. Pemenue 3a1a4 Ha BHYTPEHHIOIO YHEPTUIO U CIIOCOOBI €€ M3MEHEHHs, Ha MEPBbIA 3aKOH KoMMyHHKaTHBHBIE

TEepMOJMHAMUKM M €ro npUMEHeHHe K wu3ompoueccam B razax, Ha KIIJ[ TemmoBsix
JIBUTATEJICH.




CpoiicTBa mapoB. Vcnapenue um koHjeHcauus. HacwlieHHbIH map U ero cBoiictBa. AO-

OK 2, 0K 4, OK 5,

COJIIOTHAsE U OTHOCHUTEJbHAsI BIAXKHOCTh BO3ayxa. Touka pocel. Kumenue. 3aBHUCHMOCTB 4 OK 8, OK 10*
TEMIIEpaTyphl KUIIEHUs OT JaBieHus. [leperperslii map v ero CnoJjib30BaHUE B TEXHUKE PerynsatuBHele
CaoiicTBa )kuaKocTe. XapakTepucTUKa KUIKOTO COCTOSHUS BeulecTBa. [10BepXHOCTHBIN Ilo3naBaTenbHbIC
CJIOM KUJKOCTHU. DHEPrUsl IOBEPXHOCTHOTO CJIOSL. SIBJIEHMS HAa TPAHMIIE )KUJKOCTH C TBEPABIM 2 KoMMyHMKaTHBHBIE
tenoM. Kanunsipuele sBneHus
CpoiicTBa TBepAbIX Tes. XapaKTEpUCTHKAa TBEPAOIO COCTOSHUS BEIlECTBA. YIPYIrue
CBOMCTBa TBepAbIX Tel. 3akoH ['yka. MexaHumdeckue CBONCTBA TBEpABIX Tesl. TemioBoe 2
pacliMpeHe TBEPAbIX TN U xKuaAKocTel. IlnaBienue u kpucramuimsanus
JlabopaTopHble 3aHATHSA: OK 2-OK 10*
Jlabopamopnoe 3amamue Ne 3: VI3Mepenwe BiaxHOCTH Bo3ayxa OrmpeneneHue 2 PerynsarusHbie
MIOBEPXHOCTHOT'O HATSKEHUS KUIKOCTU Ilo3HaBaTenbHbIE
KoMMyHMKaTHBHBIE
JlabopaTopHble 3aHATHSA: 2
Jlabopamopnoe 3ansamue Ne 4: OnpeneneHne NOBEPXHOCTHOTO HATSHKEHUS )KUIKOCTH
JlabopaTopHble 3aHATHSA: )
Jlabopamopnoe 3ansimue Ne 5: VI3ydeHne TEIIOBOTO PACIIUPEHUS TBEPABIX TEI
CamocrosiTesqibHast padoTa 00y4Yaronmmxcst OK I-OK 5, 0K 8
Pewrenve 3a1a4 Ha U3MEHEHUE arperaTHhIX COCTOSIHUM BEILECTBA 4 PerynsarusHbie
ITo3naBaTenbHbIC
KoMMyHMKaTHBHBIE
Tema 3.
JnexrpoxnHamuka | Conepkanue 58
JIeKTpHYecKoe IoJie. DIEKTPUUECKUE 3apsbl. 3aKOH COXpaHeHus 3apsna. 3akoH KyioHa. OK I-OK 5,
Onexktpuueckoe nozie. HampsxeHHOCTh anekTpuueckoro mnosisd. IlpuHumn cynepnosunuu OK 8-OK 10*
nosieil. PaGora cun snektpocratnueckoro mond. lloTenuman. Pa3HOCTH MOTEHIMAOB. Perynsarusnbie
OKBUNOTEHLMAIbHBIE NOBEPXHOCTU. CBsI3p MEXJy HaAIpPSHKEHHOCTBIO U Pa3HOCTHIO 12 ITo3HaBaTenbHbIE
MOTEHLMAJIOB AIEKTPUYECKOro nois. [usnexkTpuku B anekrpuueckoM nosne. Ionspusanus KoMMyHMKaTHBHBIE

audnekTpukoB. [IpoBogHuku B anekrpuueckoM mnoje. KonaeHcaropsl. CoennHEHHE KOH-
JICHCATOPOB B Oarapero. DHeprusi 3apsyKeHHOT0 KOHAEHCATOpa. DHEPrHs 3JIEKTPHUECKOTO
110J15
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3aKOHBI MOCTOSIHHOT'O TOKA. Y CIIOBUS, HEOOXOIUMBIE JIJIs1 BOSHUKHOBEHHUS U TIOAICPKAHUS
aneKkTpudeckoro Toka. Cuia Toka M INIOTHOCTD ToKa. 3akoH Oma juist yyactka nenu 6e3 D/1C.
3aBUCUMOCTh JIEKTPUYECKOTO CONPOTHBIECHHUS OT MaTepuaia, JJIMHBlI W IUIOIIAIU
MIONIEPEYHOI0 CEYEHUsT NPOBOAHMKA. 3aBHUCHUMOCTb D3JEKTPUUECKOIO COINPOTUBIICHUS

IIPOBOJHUKOB OT TEMIIEPATYPhI. DJIEKTPOABIKYIIAs CUJIa UCTOYHHMKA TOKa. 3akoH OMa ais 6
nonHoil wnenu. CoeauHeHWe NPOBOAHUKOB. COEIMHEHHWE WCTOYHUKOB DJIEKTPUUECKON
sHepruu B Oarapero. 3akoH /xoyns—IJlenna. Pabota u MOLTHOCTB 3JIEKTPUYECKOTO TOKA.
TennoBoe nencTBUE TOKA
JJeKTpUYeCKHii  TOK B mOJynpoBoaHukax. CoOCTBeHHas  MPOBOJUMOCTh 4
MOJIyIIPOBOAHUKOB. [10JTyITpOBOAHUKOBEIE IPUOOPEI
MarnuTHoe noJsie. BeKTop HHAYKIMY MarHUTHOTO 1OJIA. JIelCTBUE MarHUTHOTO OIS Ha
MIPSAMOJIMHENHBIN IPOBOAHUK C TOKOM. 3aKOH AMIiepa. BzaumoielicTBrue TOKOB
MarnuTHbli oTok. PaboTa no nepemMenieHuio mpoBoAHUKA ¢ TOKOM B MarHUTHOM TIOJIE. 6
JlelicTBME MAarHUTHOrO IMOJIA Ha ABWXKymuica 3apsna. Cuna Jlopenna. Omnpenenenue
YJIEIBHOTO 3apsija. Y CKOPUTENIH 3apsKEHHBIX YaCTHUIL
DJIEKTPOMArHUTHAsl MHAYKIUS. DJIEKTPOMarHuTHas MHAYKIUSA. BuxpeBoe anekrpudeckoe 4
nosie. CaMOMHAYKIMS. DHEPrys MarHUTHOTO TOJIS
JlaGopaTopHbIe 3aHATHSA: 2 OK 2-OK 10*
Jlabopamopnoe 3anamue Ne 6: OnpeneneHne TeMIepaTypbl HUTH JaMITbl HAaKaIUBAHUS PerynsatuBHbIC
Ilo3naBaTenbHbIC
JlabopaTopHble 3aHATHSA: 2 KoMMyHMKaTHBHBIE
Jlabopamopnoe 3anamue Ne 7: Onpenenenne 3JIC 1 BHyTpEHHETO CONPOTUBICHHS
HCTOYHUKA HAIPSKEHUS.
JlabopaTopHble 3aHATHSA: 2
Jlabopamopnoe 3anamue No 8: I3ydeHue siBJI€HUS HJIEKTPOMArHUTHON MHIYKIUU
20 OK 1-OK 5, 0K 8
CamocrosiTesqibHast padoTa 00y4Yaronmmxcst
« v PerynsatuBHbie
Pemenue 3a1a4 o o6pasiyy Ha TemMy “DJEeKTpOJUHAMUKA
Ilo3naBaTenbHbIE
KoMMyHMKaTHBHBIE
Tema 4. Coaepixanue 34

Koaeoanua u
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BOJTHDI Mexanudeckne kosedanus. KonebarenbHoe apmwkeHue. ['apMoHHuUeckue KojeOaHMs. OK 2-OK 5, OK3,
CB00oiHBIE MexaHUYecKHe KoyieOanus. JInHeliHple MeXaHn4YecKue KojaeOaTeaIbHbIEe CUCTEMBI. 4 OK 10*
[IpeBpamienre 5SHepruM NpH  KosiebarenbHOM JBWXKeHMH. CBOOOAHBIE 3aTyXalollue Perynrmusrse
MeXaHHUYECKUe KoJieOanus. BIHyKIeHHbIE MEXaHUIECKHE KOJIe0aHus IlosHaBaTebHbIe

KoMMyHMKaTHBHBIE
Yupyrue Bosnbl. [lonepednsie ¥ Ipo10IbHBIE BOJIHBL. XapaKTEPUCTUKHU BOJIHBL. Y paBHEHUE
TIOCKoi Oerymiel BosHbl. MHTepdepenuus BoiH. [lonaTue o qudpakiuu BoIH. 3BYKOBbBIE 2
BOJIHBI. YJIBTPa3BYK M €0 IPUMEHEHHE
JJIeKTPOMArHUTHbIe KoJiedanusa. CB0OOOAHBIE SJIEKTpOMAarHUTHBIe Koyiebanus. Ilpe-
BpallleHHE SHEPrud B KoJeOaTeIbHOM KOHType. 3aTyXarollue 3JIeKTPOMAarHUTHBIE KO-
nebanus. ['eHeparop He3aTyXalOMMX 3JIEKTPOMArHUTHBIX KojeOaHui. BbIHyXIeHHbIE
anekTpuyeckue kojedanus. [lepemennsiit Tok. ['eHepaTop nepeMeHHOro Toka. EMKocTHOE 1 3
UHIYKTUBHOE CONPOTHUBJIEHMSI MEPEMEHHOr0 TOKa. 3akoH Oma Juid 3JEKTPUYECKOM Lenu
nepeMeHHoro Toka. Pa0ora W MOIIHOCTE NEPEMEHHOTO0 TOKa. I[eHepaTtopel TOKa.
Tpancdopmaropsl. Toku BbicokoW wyacToThl. Ilomydenue, mepemada M pacmpenesicHHe
AJIEKTPOIHEPTUU
DJIeKTPOMATHUTHBIE BOJHBI. DJIEKTPOMAarHUTHOE TOJE€ Kak OCOOBbIM BHI MaTepHH.
DOnexkrpoMarHuTHbIe BOJIHBL BubOpatop I'epria. OTKpbITHIA KoJiebaTenbHbI KOHTYp. M30- 4
operenue paauo A. C. ITonoBeiM. [TonsiTie 0 paguocsasu. [pumenenne 31eKTpOMarHUTHBIX
BOJIH
JlabopaTopHble 3aHATHSA: OK 2-OK 10*
Jlabopamopnoe s3amnamue Ne 9: V3ydeHue 3aBUCUMOCTH IepHOAa KOJIEOaHWH HHUTSIHOTO PerynsatusHele
MasTHUKA OT JUIMHBI HUTH 2 Ilo3HaBaTenbHbIE
KoMMyHMKaTHBHBIE
JlabopaTopHble 3aHATHSA: 2
Jlabopamopnoe 3ansmue Ne [0: VHIyKTUBHOE W EMKOCTHOE COTPOTHBIICHUS B MU
IIEPEMEHHOI0 TOKa
CamocrosiTesqibHast padoTa 00y4aronmmxcst OK I-OK 5, 0K 8
Pemenue 3a1a4 mo o6pasiy no teme «KoneOaHus 1 BOJTHBD» 12 PerynsatuBHsble
ITo3naBaTenbHBIC
KoMMyHHKaTHBHBIE
Tema S. Conep:xxanue 17
Onruka n C 3 4 | OK2,0K4,0K5
pupoaa cBera. CKOpOCTh pacIpOCTPAHEHUsl CBETA. 3aKOHBI OTPAXKEHMSI M IPETOMIICHHS , , ,
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ceta. [lonHoe orpakenue. JIunzel. ['na3 kak ontuueckas cucrema. ONTHYECKe MPUuOOPHI OK 8, OK 10*
BouiHoBble cBoiicTBa cBera. VHrepdepenims cBera. KOrepeHTHOCTh CBETOBBIX JIYUCH. PerynsTnsHbie
Wutepdepennus B TOHKHX TUIeHKaX. [loiockl paBuoil tosmmubl. Kombia Heiorona. Uc- TlosnaBatenbHble
T0JIb30BaHUE HHTEPEPEHIINHK B HAYKe U TexHuKe. J[udpakius ceera. [[udpakiys Ha MeIH B KommynnkatusHbie
napajuieNbHeIX nydax. Judpakunonnas pemterka. [lonstue o romorpaduu. Ilonspuszamnms 6
nonepeuHblx BoJH. llonmspusamms cBera. JlBoliHOe nydenpenomiieHue. llonspounsl.
Hucnepcust cBeta. Buapl cmnektpoB. Crnektpel wucnyckaHus. CHEKTpbl TOTJIOIIEHHUS.
VYuerpaduoneroBoe u uHpakpacHoe u3nydeHus. PeHTreHoBckue nyuu. Mx mpupoaa u
CBOMCTBA
JlabopaTopHble 3aHATHSA: ) OK 2- OK 10*
Jlabopamopnoe 3anamue Ne 11: I3yuenne n300paxeHus IPeIMETOB B TOHKOM JIMH3€E PerynstuBHbie
JlaGopaTopHble 3aHATHS: ) [osnaBarenbHbie
Jlabopamopnoe 3ansmue Ne 12: VI3ydaenne naTepdepeHnn u qudpakiyy cBeTa KomMyHHKaTHBHBIC
OK I-OK 5, 0K 8
CamocrosiTesqibHast pa6oTa 00y4arommxcst
Pemenue 3aaa4 o oOpasity mo reme «OnTHKa» 3 PerynsTHBHEIC
Ilo3naBaTenbHbIC
KoMMyHHKaTHBHBIE
Conepxanue 16
Tema 6. =
3IeMeHThI KBanToBas ontuka. KpaHtoBas  rumore3a  I[lnaHka. DOTOHEI. Bremuuii 4 OK 1-OK 5,
KBAHTOBO ¢dorosnexrpuueckuit a3pdexr. Buyrpennuit porospdext. Tunsl poTo31eMeHTOB OK 8- OK 10*
dusuKn ®usuka aroma. Pa3BuTue B3IVISI0B HA CTPOEHHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX PerynstuBHbIe
acriektax Bojopoja. SmepHas moxenb aroma. OmbiTel J.Pesepdopna. Monens aroma 2 ITo3naBaTenbHBIC
Bojopoja no H. bopy. KBanToBbIE reHepaTopbl
®u3uka aToMHOro siapa. EcrecTBeHHass paJuoakTHBHOCTh. 3aKOH pPaJMOAKTHBHOTO pac-
naga. CriocoObl HAOMIOACHUS U PETUCTPALMM 3apsHKeHHbIX yacTull. Dddext BaBumoBa —
UYepenkosa
Ctpoenue atomMHoro siipa. Jledhekr Macchl, SHEPTHsl CBA3M M YyCTOMYMBOCTh aTOMHBIX SZIEP.
SAnepHblie peakuuu 6

HckyccTBeHHass paguoOakTUBHOCTB. [leneHue Tsokxensix saep. llenmnas spepHas peakius.
VYpasisemas LenHas peakuus. SlnepHelil peakTop

Ilony4yenue paiMOaKTUBHBIX U30TONOB U UX IIPUMEHEHHUE. buosornueckoe aeicTBue paauo-
AKTUBHBIX U3IIy4EHHH. DJIEMEHTapHbIE YaCTHIIbI
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CamocrosiTesqibHast padoTa 00y4arommxcst

OK 1-OK 5, 0K 8

Pemenue 3a1a4 o o6pasity Ha 3aKOHbI KBAHTOBOW (PM3UKU PeryisTuBHbIC
4 ITo3naBaTenbHBIC
KoMMyHHKaTHBHBIE
Conepxanue 3
Crpoenne m passurue Bcesennoi. Hama 3Be3snHas cucrema — lanaktuka. [pyrue OK 4, OK 5, OK 8,
raiakTuku. beckoneunocts Bceenennoit. [lonsitue o xocmonoruu. Pacmmpsromasics Bce- ) OK 10*
Tema 7. neHHas. Moxens ropsueit Becenennoil. Ctpoenune u npoucxoxkiaenue ['amakrtuk. TemHas PerynsarusHbie
IBOTIOLHUSA MaTepUsi U TEMHAsi SHEPrus Ilo3HaBarenbHbIE
Bcenennoit JBoaonus 3ee31. 'mnore3a npoucxo:xxaenus CosiHeuHOH cucTeMbl. TepMosiaepHbIi
CUHTE3 1
[Ipobnema TepMmosiepHoil sHepreTuku. OHeprus ConHIA H 3Be3[. DBOJIOLUS 3BE3].
[Tpoucxoxaenue CoaHEUHON CUCTEMBI
IIpomexyTouHasi aTTecTanus - IK3aMeH
Bcero: 197
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3. YCJIOBUS PEAJIM3AIIMU TPOTPAMMBI YYEBHOM JUCIUTLIVHBI
3.1. Ins peaJu3zanuy NporpaMMbl y4eOHOM M CHHUIIIMHBI PEAYCMOTPEHbI CleyIolme

CricMAJIbHbIC TIOMCIIICHUSA

OCHaIJ_leHHOCTb CHenuAJbLHBIX OMeEIeHU I

IlepeyeHb JTMLEH3MOHHOIO
NMPOrPaMMHOr0 o0ecrev4eHus

JlaGopaTopus «Pusuxa»

1. Komnuiekr y4eOHOIl Me0eau: CTOJIbI, CTYIbS,
J0CKa.
2. Texundeckue cpeacTBa 00y4eHU:
1) komnbioTep B coope (cuctemuslii 6ok IntelCeleron 3
GHz, 1 Gb, monurop Philips 193 KK, knaBuarypa,
MBIIIIB).
2) npuntep nazepusiii HP 1102 - 1 mr.,
3) teneBuzop Samsung 20" DJIT - 1 wrt.,
4) noxasibHas KOMIIBIOTEPHAsI CETh;
5) MyJIbTUMEANATPOEKTOP;
6) DKpaH NIPOEKIIMOHHBIM.
3. IIpubopbl 1eMOHCTPALIMOHHBIE U
NPHHAVIKHOCTH 001ero Ha3HAYEeHHSI:
1) KommnekT 3nexTpocHabxeHus kabuHera (Gpu3uKu
(pacnpenenurenbHbid T KOO — 1+ 16 pabounx
MeCT);
2) HabGop nemoHcTpanmoHHsli “T'eomerpuyeckas
OIITHKA”;
3) [IpoGupku Ha moacTaBKe (5 MITYK);
4) Crakan xumudeckuit 250 mi (2 mTyKH);
5) Crakan xumuueckuid 50 mir;
6) llITatuB ynuBepcanbHblil puznueckuii LLIYH;
7) Hacoc BakyymHbIi1 KoMOBCKOTO;
8) IlnuTka snekTpuueckas MajgoradbapuTHasi;
9) Becni anexrponnsie 200 r 0,01 T maboparopHsie;
10) IlITaHT€eHIIUPKYIIb;
11) CniupToBKa;
12) JIuneiika knaccHas nepeBsHHas 1 M;
13) Ouku 3amUTHBIE;
14) JlenTta usmepurenabHasl.
15) MukpokaiabKynsaTop — 15 mryk.
3.1 Mexanuka
1) Bapometp — anepoung
2) JunamoMeTp JeMOHCTpalroHHbIi 12 H;
3) KoMIIEKT JIErKONOABUKHBIX TEIEIKEK;
4) MaHoMeTp 1IeMOHCTPAIIMOHHBIN;
5) MaHoMeTp KUIKOCTHBIN;
6) HaGop Ten paBHO# Macchl;
7) HaGop Ten paBHOTO 00bEMa;
8) Ppruar neMOHCTPAIIMOHHBIN;
9) IIucroneT OATUCTUICCKUI;
10) Habop no craTuke;
11) Habop “I'mapocraTuka’”
12) Ipubop uia AeMOHCTpaluy 3aKOHA COXPAHEHUS
MMITYyJIbCa;

M Microsoft ~ Windows 7
Professional (xonTpakt Ne260/09 ot
31.08.2009 r.);

Libre Office
cBOOO/THO);

Microsoft Office 2010 Professional
Plus (Kontpakt Ne404/10 ot 21.12.2010

r.);

(pacnpocTpansercs

PDF-XChange Viewer
(pactipocTpansieTcst 6ecIiaTHo);

AIMP (pacnpocTpansercs
OecIuiaTHO);

XnView (pacnpocTpansercs
OecruiaTHO);

Media Player Classic - Home Cinema
(pacmpocTpansieTcs cBOOOHO);

Mozilla Firefox (pacmpoctpansercs
cBOOO/THO);

7-zip (pacmpocTpaHsIeTcsi CBOOOHO);

Adobe Flash Player
(pacripocTpaHsieTcsi CBOOOIHO);
NetOp  School (15+1)  (xoHTpakT

Ne394/11 o1 21.11.2011 1.)
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13) Tpybka HeroroHna;
14) Habop npyxuH pa3HO#l KECTKOCTH.
3.2 OcHOBBI MOJICKYJISIPHON (DM3MKH H
TePMOAUHAMMKH
1) T'urpomMeTp KOHACHCAILIMOHHBII;
2) I'urpoMeTp NCUXpOMETPUUECKHUI;
3) HaGop “T'a3oBble 3aK0HBI;
4) TepmoMeTp 1a00PATOPHBIN;
5) Ipubop a1t AEMOHCTpAaLUU aTMOC(HEPHOTO
JaBIICHUS;
6) [Tpubop 1 IEMOHCTpALIMK JaBICHUS KUIKOCTH;
7) Cocynsl cooOIIarommecs;
8) TemnonpuémHuuky;
9) Ilap ¢ kombIIOM;
10) Tapenka BakyymMHasi CO 3BOHKOM;
11) HaGop mozeneii aTOMOB U MOJIEKYIT;
12) Mopenb aBuraress BHyTpEHHETO CrOpaHust;
13) IIpubop A U3MepeHHst MOBEPXHOCTHOTO
HaTSDKEHUS.
3.3 DaeKkTpoANHAMHUKA
1) KommnekT undpoBbIX H3MepuTeneit Toka 1
HaNpsHKEHUS,
2) HabGop neMoHCTpallMOHHBIN “DnekTpuyecTBo — 17
(ITocTostHHBIH TOK);
3) HabGop nemoHCTpanmoHHbIN “DnekTpudyectBo — 17
(ITomynpoBogHUKOBBIE TPUOOPHI);
4) HaGop neMOHCTpalMOHHBIN “DnekTpuyecTBo — 17
(ITepemeHHBII TOK);
5) Ocuunmorpad y4eOHBIN;
6) I'enepatop I'PH -3;
7) AMIiepMeTp 1eMOHCTPAlUOHHBIN;
8) BonbT™MeTp IeMOHCTpaIIMOHHBIH;
9) Konaencatop AeMOHCTPALIMOHHBIN;
10) Konnencatop nepeMeHHON EMKOCTH;
11) Karymika apoccenbHasi;
12) MammuHa snekrpodopHasi;
13) Jlazep;
14) Mopaenb BHYTpEHHETO CTPOEHUSI MAarHUTA;
15) MamrHa MarHuTO31eKTpUYECKast;
16) IIpubop HaOGMIONCHUS MOJIEIH CHEKTPAa MATHUTHOTO
OJIS;
17) Habop “Daextponus”;
18) IIpubop ans nemoHcTpanuu mpasuia Jlenna;
19) Ctpenku MarHUTHbIE HAa NITATUBAX;
20) CynTanbl d5eKTpuYecKue (mapa);
21) DnekTpoMeTpsl C IPUHAICKHOCTIIMU;
22) TpanchopmaTop yHUBEpCAIbHBII;
23) IlItaTuB U30aMpYIOLIMIA (TTapa)
24) IIpudop “Pazpsn -17
25) Bempsamurens (4 — 12B)
26) Maraut 1yroo0pasHslii;
27) I1pubop A5 IEMOHCTPALIUK 3aBUCUMOCTH
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COTIPOTHUBJICHUS IPOBOJAHUKA OT €T0 JUIMHBI, CEUCHUS U
MaTepHana;
28) Paguonpuémuuk nemoHcTpaunoHHbsiii KPT.
3.4 KoneGanus ¥ BOJIHBI
1) [Tpubop st IEMOHCTPAIH BBIHOYKIEHHBIX
KoJIe0aHU U pEe30HAHCA MAsITHUKOB;
2) Mastauk O6epOexka.
3.5 OnTuka
1) HaGop no unrepdepeHu 1 1uppaxuuu;
2) [Tpubop i n3ydeHus OTPAKEHUS U IPETOMIICHUS
CBETa;
3) CnekTpanbHblil HaboD;
4) CrieKTpOCKOII ABYXTPYOHBIA;
5) Annapat npoeKIMOHHBIN YHUBEPCAIBHBIN C ONTHYE-
ckoil ckambent ®OC-67.
4. IIpudops! 1abopaTopHbIE
1) HabGop no mexanuke — 15 mryk;
2) HabGop no MosiexymnsapHoi (pu3uKe U TEpMOANHAMHKE
— 7 WTyK;
3) HaGop no snexTpuuecTBy- 15 mTyK;
4) Habop no ontuke — 15 mryk;
5) UCTOYHUKHU NIOCTOSTHHOT'O TOKA — 15 MITYyK;
6) Becnl yueOHbIe — 15 mITYyK;
7) BonpT™meTp nabopaTopHblii — 15 mTyk;
8) Amniepmetp 1abopaTopHbIif — 15 mTyK;
9) MukpoammepmeTp — 7IITYK;
10) Crnimpains — pe3ucrop — 40 mrTyK;
11) Beikirodarensb OAHOMOMIOCHBIN — 15 MITYK;
12) CoenunurenbHble MPOBOAA;
13) IIpubop st onpeieneHus TeMIepaTypHOTo
K03 uLIMeHTa CONPOTUBICHUS — 15 TYK;
14) IIpubop nns onpeneneHust KodppuureHTa
JMHENHOTO pacIiupeHys TBEPAOro Tena — 15 mryk.
5. Ta0 MBI
1) MexayHapoaHasi cuCTeMa €IUHULL;
2) 3HavyeHus GyHAaMEHTATbHBIX (PU3HUECKUX
MOCTOSIHHBIX;
3) lIkana 31eKTpOMarHUTHBIX U3Ty4eHHH.
6. Bugeo, CD

Buneoxaccertsl. [1IkonbHbIN pU3NUECKHii SKCIIEPUMEHT.

M: CoBpeMeHHBIN TYMaHUTAPHBIA YHUBEPCUTET

1) Monekynsipaas ¢puzuka;

2) OCHOBBI MOJIEKYJISIPHO — KHHETUYECKOM TeOpuH,
4acTh 1;

3) OcHOBBI MOJIEKYIIAPHO — KHHETUYECKOM TEOpPHH,
4acTh 2;

4) OCcHOBBI TEPMOIMHAMUKUY;

5) 'mapoaspocraruka, yacts 1;

6) I'mapoaspocraruka, yacTtp 2;

7) DNEKTpOCTaTHKA;

8) IlocTOsIHHBIN IIEKTPUUECKUN TOK;

9) DnekTpuUeCcKUil TOK B pa3IMyHbIX Cpelax, 4acTh 1
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10) DnexTpruyeckuil TOK B pa3aMYHbIX Cpeaax, 4acThb 2
11) MarnuTHoOe noJe;
12) DnekTpoMarHuTHasE MHIYKIIUS;
13) DnekTpomarHuTHbIe KojaeOaHus, 4acTh 1;
14) DnekTpoMarHuTHbIC KOJIeOaHuUs, 4acTh 2;
15) DnexTpomMarHuTHbIE BOJIHBI;
16) 'eomeTpuueckas onrTuka, 4acth 1;
17) 'eomeTpuyeckas ONTUKa, 4acTh 2;
18) BosiiHOBas ONTHKA;
19) U3nydyeHne u COeKTpsbl;
20) KBaHTOBBIE SIBICHHUS.
7. Ilnakatsl
7.1 OcHOBBI MOJIEKYISIPHOI QU3UKHU H
TePMOAMHAMMKH
1) T'a30BbIe 3aKOHBI;
2) Ompit llTepHa;
3) Omsit [leppena.
4) Iukn KapHo naeansHOM TEMIOBOM MAllIMHBI;
5) PeakTuBHBII IBUTATEND;
6) KapbGropatop;
7) IlpuHnunD AeCTBUS TETNIOBOW MAIIMHBI
8) ITloBepXHOCTHBIN CIIOH KUIKOCTH;
9) Kpucramnsr;
10) Jlmarpamma cOCTOSIHUS BELIECTBA.
7.2 DIIeKTPOAMHAMM KA
1) 3axon Kynona;
2) DnexTpuyeckas EMKOCTb;
3) Konpencaropsr;
4) 3akon Oma;
5) DnexTpoABMXKYIIAs CHJIA U HALIPSKEHHE;
6) PaboTa 1 MOILITHOCTH 3IEKTPUUECKOTO TOKA;
7) CoenvHeHUE CONPOTUBIICHHUN;
8) DrexkTpuuecKuil TOK;
9) Pazpsas! B raze npu atMocepHOM JaBICHUU;
10) Pa3psiapl B raze npu NOHMKEHHOM J1aBJICHUU;
11) DnexTponus;
12) 3aKOHBI 31E€KTPOIH3a;
13) DnexTpoHHO — JTyueBasi TpyOKa;
14) MarauTHOE TOJI€ SIEKTPUIECKOTO TOKA;
15) [leiicTBue MarHUTHOrO TOJS Ha IPOBOJHUKU C
TOKOM;
16) DnekTpoMarHuTHas UHAYKIUS;
17) CamouHayKIIHS;
18) Cuna Jlopenua.
7.3 Kosie0aHus ¥ BOJIHBI
1) IlepemeHHBIN TOK;
2) T'eneparop nepeMEHHOIo TOKA;
3) Ilepenaua u pacnpeneneHue 3JIEKTPOIHEPTUH;
4) Tpauchopmarop;
5) T'eneparop He3aTyxaromuX KoJeOaHHIi;
6) Pe3onaHc HanpsbKeHUH;
7) Tlomos A.C.
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7.4 OnTuka

1) lIpunnun I'rolirexca;

2) UnTepdepennus cera;

3) Konbia HeroToHa;

4) [lpumenenune nHTepHEpeHIN;

5) Uurepdepomerp MaiikenbcoHa;
6) dudpakuus cera;

7) AudpakuronHas pemeTKa;

8) Ilonapu3zanus ceera;

9) [eiicTBue NoaspoOUIOB;

10) ducniepcus cBeTa;

11) CexTpbl UCITyCKAaHUS U MOTJIOIICHUS;
12) PentrenoBckas TpyOKa;

13) Cnextporpad;

14) Cnekrpockor.

7.5 DJiieMeHTbl KBAHTOBOH (U3UKHU
1) ®otorddexr;

2) ®OTORIIEMEHTHI;

3) ®OTOCONPOTUBIICHUE;

4) JleGenes;

5) JlaBnenue cBeTa;

6) Cuéruuk ['eiirepa;

7) Henenue sinpa;

8) Slnepnas peakuus;

9) SlnepHblit peakTop;

10) TepmosinepHasi peakiusi.

8. IIpeseHTanum no remam:

1) OCHOBBI MOJIEKYJISIPHON (PU3UKHU M TEPMOINHAMUKH;
2) DneKkTpoAHAMUKA;

3) Onruka.

9. Pa3naTouHblii MaTepuaj: 1o BCEM TEMaM Kypca.

3.2. UupopmanmoHHoe o0ecnevyeHNe peain3alui NPOorpaMMbl

Bun uznanus (yueOHUK,
yuebHoe nocoOue,

HaumenoBanue AsTop METOANYECKHE YKa3aHUS,
U3IaHus MPAKTUKYM U T.IL., CChLIIKA
HanH()OPMAITIOHHBII
pecype)

PexBu3uThI
M3/IaHUSA/TOCTYII K
UH(POPMALIUOHHOMY

pecypey

OcHoBHas nuTeparypa

dusnka Jlorsunenko O.B. Y4aeOHuK 3BC «Book.ru» M.:
KHOPYVYC, 2019 —
342 c.

®dusuka: Teopus, Tpodumona T.H. CrnipaBOYHHK 3BC «Book.ru» M.:

pelieHne 3a1ay, KHOPVYC, 2019 —

JIEKCUKOH 316 c.

JlonoJyiHUTEIbHAS JIUTEPATYPA

Kparkwuii kypc Tpodumona T.U. YuebHoe nocodue
¢bu3uKu c

9BC «Book.ru» M.:
KHOPVYC, 2017 —
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IIpuMepamMu 280 c.
peleHus 3a1a4

PykoBoncTBO K Tpodumona T.1. Y4eOHoe mocobue 9bC «IOIiAIZT»
PELIEHHUIO 3a7a4 110 M.: FOPAUT, 2019
¢busnke — 265 c.

HNHTepHeT-pecypcesl

www.fcior.edu.ru  (PenmepanbHbIi  HEHTp  UHPOPMALMOHHO-00PA30BATENBHBIX  PECYpPCOB).
wwww.dic.academic.ru (Akagemuk. CoBapy U SHIUKIONEIIH).

www.booksgid.com (BooxaGid. DnexTponHast 6ubnuoTexa).

www.globalteka.ru (I'mo6anreka. ['mobanpHas 6uOIMOTEKa HAYIHBIX PECYPCOB).
www.window.edu.ru (EquHoe 0kHO JocTyma K 00pa3oBaTeIbHBIM pecypcam).

www.st-books.ru (JIyumas ygyeOnas nutepatypa).

www.school.edu.ru (Poccuiickuii oOpa3oBarenbHbI mopTan. JloCTymHOCTh, KadecTBO, 3(hdek-
THUBHOCTb).

www. ru/book (DnexkTpoHHas OUOIHOTEYHAS] CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBarenbhbie pecypchl UHTepHETa — DU3MKA).

www. school-collection. edu. ru (Equnas koyexkims nuppoBsIXx 00pa3oBaTeIbHBIX PECYPCOB).
https/fiz.1september.ru (yuebno-meroauueckas razera «Ousmukay).

www.n-t.ru/nl/fz (HobeneBckue naypearst mo (usuke).

www.nuclphys.sinp.msu.ru (SInepHast ¢puszuxa B Untepuere).

www. college. ru/fizika (IToaroroska x EI'D).

www.kvant.mccme.ru (HayqYHO-TIONMYJISIPHBINA (PU3UKO-MaTeMaTUYecKuii xKypHai «KBaHT»).

www. yos. ru/natural-sciences/html (ecrecTBeHHO-Hay4YHBIH KypHaN U1 MoJoeku «I1yTh B HAyKy»)
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4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOU JUCIHUATIIAHBI

PesyabTaTsl 00y4eHus

Kpurtepnu oneHku

MeTtoabl OLIEHKH

* JIMYHOCTHBIE:

- YyBCTBO TOPAOCTH M YBAXKEHHUS K
UCTOPHU U JIOCTH)KEHHUSIM OTEUECTBEHHOM
¢bu3nueckoil HayKu; GU3NUIECKU TPAMOTHOE
MOBEJICHHE B MPO(ECCUOHATBHOMN AeATelNb-
HOCTU W ObITy mTpu oOpameHudn ¢
npubopamMu U yCTpOHWCTBAMU;

- TOTOBHOCTh K PO JIOJDKEHHIO
oOpa3oBaHus u HOBBILICHUS
KBaJIU(PUKAITH B n30paHHOU
npodeccCuOHAIbHON ~ JEATENbHOCTH |

00BEKTUBHOE OCO3HAHUE POJIN (PU3UUECKUX
KOMIIETEHIIUM B 3TOM;

- YMEHHE HCHOJb30BaTh JOCTHXKEHUS
COBPEMEHHOW  (u3nyecKod HAyKH H
(bU3NYECKUX TEXHOJOTUN Ui MOBBIIICHUS
COOCTBEHHOTO MHTEJUIEKTYaIbHOTO
pa3BUTHSA B BbIOpaHHOM
npo(heccCHOHATBHON AeATEIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO JOOBIBATh
HOBBIE sl cebsd (usnueckue 3HAHMS,
UCHOJB3ys  JUIA  3TOTO  JOCTYIHBIE
MCTOYHUKH HH(POpMALINH;

- yYMEHHE BBICTPAaWBaTh KOHCTPYKTHUBHBIE
B3aMMOOTHOIICHUSI B KOMaHJE IO perie-
HUIO OOIIMX 3a/adY;

- yMeHue YIIpaBJIATh CBOEH
II03HABaTEIbHON NESITEIBHOCTBIO,
IIPOBOJUTH CaMOOILICHKY YPOBHs
COOCTBEHHOTO MHTEIIEKTYaIbHOTO
pa3BUTHS;

JleMoHCTpUpyeT
c(hOpMHUPOBAHHOCTH
MpeCTaBICHUMA 00
UCIIOJIb30BaHUH 3aKOHOB
MEXaHHKH,
TEPMOTMTHAMUKH "
AIEKTPOANHAMUKHI B
SHEPreTHKE, Pa3InIHBIX
BUJIOB

AIIEKTPOMArHUTHBIX
W3J1yYECHU N I
pa3BuUTUA  paauo- U
TEJIEKOMMYHUKAIIUH,
KBaHTOBOW (PU3UKU B
CO3JIaHUH AepHOI
SHEPreTUKH,  JIa3€pOB.
Hcnonp3yer
npuoOpeTEHHBIC 3HAHMS
B MPAKTUYECKOU
JIeITeNLHOCTH H
MMOBCCIHEBHON  KH3HU
JUTSE obecnieyeHus
0e30I1aCHOCTH
JKU3HENIEITEILHOCTH B
npouecce
KCITOJIb30BaHUS

TPAHCIIOPTHBIX CPECTB,
OBITOBBIX

AIIEKTPONPUOOPOB,
CpeACTB  paauo- |
TEJIEKOMMYHUKAIIMOHHO

W CBS3HM, I OLIEHKH
BIUSHHUS Ha OpraHU3M
YeloBeKa W JApyrue
OpraHU3MBbI
3arps3HEHUS
OKpYyXKalolen  cpensl,
TS paIroHaIBHOTO
HCITOJIB30BaHUs H
3aIUTHl  OKpYXKaromien
CpeIbI.
JleMOHCTpHUpPYET YMEHHUE
MPUBOAWTHE  MPUMEPHI,
IMOKAa3bIBAIOIIHNE, YTO
HaOJIIONEeHUS u
AKCIIEPUMEHT SIBJISIOTCS
OCHOBOM st
BBIABMKEHHS THIIOTE3 U
TEOpHH, IMO3BOJISIOT

Texkyuuii KOHTPOJIb:

- 1aboparopHas padoTa;

- TMHCBbMEHHas TMpOBEpKa
(pemreHue (bU3nIECKUX
3a/1a4 U yrpaxHeHUM );

- YCTHBINA OMpoc;

- TECTOBBIC 33JIaHUS;

- UHJIUBUIYAJIbHBIN MPOEKT
U €ro 3alluTa;

- HaOnrofieHHe W OIeHKa
BBITIOJTHEHUS
MPAKTUYECKUX ICUCTBHIA.
IIpome:kyTOUHBIH
KOHTPOJIb:

DK3aMeH.
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* MeTanpeIMeTHbIE:

UCIOJIb30BAHUE DPA3JIUYHBIX BHUIOB
MO3HABATEIBHOM  JEATCIBHOCTH  JJIst
petieHus pU3MUYSCKUX 3a/1a4, TPUMCHEHHE
OCHOBHBIX METOJIOB MO3HAHUS
(HaOJItOJICHUSI,  OINHUCAHUS, W3MEPCHUH,
AKCIICPUMEHTA) JUIS MU3YUYCHUS PA3TUUHBIX
CTOPOH OKPY’KAIOUIEH IeWCTBUTEIBHOCTH;
- HCIOJIb30BaHUE OCHOBHBIX
WHTEIUICKTYaJIbHBIX oTeparuii:
MOCTAHOBKM  3a1aud, (OPMYITHPOBAHUS
THIIOTE3, aHalM3a W CHUHTE3a, CPaBHCHMS,
0000IIIeHUS, CHCTEMATH3allu1, BBISBICHUS
NPUYUHHO-CJICICTBEHHBIX CBsI3€i, MOMCKa
aHayoros, ()OPMYJIMPOBAHUS BBIBOIOB JIJIs
W3YUYCHHS Pa3IMYHBIX CTOPOH (PU3HUECKUX
OOBCKTOB, SIBIICHHI W MPOIECCOB, C
KOTOPBIMH ~ BO3HHMKAE€T HEOOXOJIUMOCTh
CTaJKUBaThc B NPOQECCHOHATBHOM
cdepe;

- yYMEHHE  TCHEpPHpPOBaTh  WJIECU U
OTPENEeNIATh CPEIACTBA, HEOOXOIMMBIC IS
UX peaan3alum;

- yYMEHHE  HCIOJb30BaTh  Pa3INYHBIC
UCTOYHUKH JUIS TOJYYeHUS (U3HYCCKOMH
uHpOpMaIINH, OLICHUBATh ee
JOCTOBEPHOCTD;

- yYMEHHUE aHAJIM3UPOBAThH U MPE/ICTABIIATH
UH(POPMAIIHIO B PA3JINYHBIX BHIAX;

- yMEHHE  MYOJMYHO  MPEIACTABIATH
pe3ysbTaThl COOCTBEHHOTO HCCIICIOBAHMS,
BECTH JMCKYCCHH, TOCTYITHO ¥ TAPMOHHYHO
coyetas CoJIepKaHhe W (OPMBI TIPEACTaB-
nsieMoi uHpopMaruu;

* IpeIMeTHbBIE:

- c¢(hOpPMUPOBAHHOCTh TIPEJICTABICHUN O
poiu U MecTe PU3UKH B COBPEMEHHOM Ha-
YYHOW  KapTHHE  MHUpPa; TOHUMaHHE
(bU3NYECKOI CYNTHOCTH HAOJII0JJAEMBIX BO

MNpOBEPpUTH HCTUHHOCTH

TEOPETUYECKUX
BBIBOJIOB;  (u3HMUecKas
TEOPUs naéT
BO3MOXKHOCTH

OOBSICHATh  M3BECTHBIC
SBJICHUSI TPUPOJBI |
Hay4HbIE baxkThl,
Npe/ICKa3bIBaTh emié
HEHM3BECTHBIC SBJICHUSL.

JemoHCcTpupyer
c(hOpMHUPOBAHHOCTH
YMEHUU MIPOBOAUTH
HaOIIOIEeHN,
MJIAaHUPOBATH u
BBITIONTHSTh
HKCIIEPUMEHTHI,
BBIJIBUTAaTh TUIIOTE3Bl U
CTPOUTH MO/JIEIH,
MPUMEHSTH MOTy4YeHHbIC
3HaHMS 0 (puBHKe i
00BsCHEHHS
pa3Ho00pa3HBIX
busnuecku SBICHUN U
CBOWCTB BEIIECTB;
MIPAKTHYECKOTO
UCIIOJIb30BaHUS
bu3nueckux  3HAHUK;
OIICHUBATh
JIOCTOBEPHOCTH
€CTECTBEHHO — HAy4YHOU
nH(pOpMaIUH.

JlemoHCTpUpyeT
c(hOpMHUPOBAHHOCTH
MpeCTaBICHUM 0
byHIaMEeHTAIbHBIX
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Bcenennoii sBnenuii, ponu QusMku B
dbopmupoBaHUU Kpyrosopa u
(YHKIIMOHATIBHONH TPAMOTHOCTH YEJIOBEKA
JUI PELLICHUS IPAKTUYECKUX 3a/ay;

- BJIAJACHHUC OCHOBOIIOJararommMmu
(1)I/I3I/I‘-ICCKI/IMI/I IIOHATHUAMU,
3aKOHOMCPHOCTSMHU, 3aKOHaMHu u

TEOpUSIMH;,  YBEPEHHOE  HCIIOJIb30BAaHHE
(bu3nYeCcKoil TEePMUHOJIOTUU U CUMBOJIMKH;
- BIQJCGHHE  OCHOBHBIMH  METOJaMHU
HAyYHOTO T[I03HAHMSA, HCIOJIB3YEMbIMH B
¢usuke:  HAOMIOACHUEM,  OIHMCAHHEM,
U3MEpEHUEM, SKCIICPUMEHTOM;

- yMmeHusi oOpalaTbIBaThb  pe3yJIbTaThl
U3MEpeHUl, OOHAPYKUBATH 3aBHCHUMOCTH
MEXIy  (U3HMYECKUMH  BEIMYHMHAMH,
OOBSICHATh MOJNYYCHHBIE PE3YIbTATHI U Je-
JaTh BBIBOJBI;

- c(OpPMUPOBAHHOCTb YMEHHUS pelIaTh
buznueckue 3anauu,

- ¢(hOpMUPOBAHHOCTH YMEHUS IPUMEHSATh
MOJIydeHHbIE 3HAaHUS JUISI  OOBACHEHUS
yCIOBUI IPOTEKAHUS busnyeckux
SBJICHUM B INpHUpoJe, MPo(ecCHOHATBHOM
chepe W JUISI OPUHATHS MPAKTUYECKUX
pELIEHUH B IOBCEAHEBHOW KU3HH;

- copMUPOBAHHOCTH COOCTBEHHO
MO3UIMM IO OTHOIICHHUIO K (hU3MUYECKOM
uHpOpMalMK, TOJydaeMOW U3 Pa3HBIX
HCTOYHHUKOB

(U3NUECKUX 3aKOHAX W
NPUHIMIAX, JSKAIIX B
OCHOBE  COBpPEMEHHOU
(du3nUecKol  KapTUHBI
MUDA; HaunOosee
BOXHBIX OTKPBITHAX B
oOnactu ¢bu3ukwy,
OKa3aBIINX
OIpesiensroniee
BIMSHUE Ha pPa3BHUTHE
TEXHUKH Y TEXHOJIOTUH.
3HaeT CMBICH TMOHSATHI:
¢du3nueckoe  sIBICHHE,
THIIOTE3a, 3aKOH,
Teopu, BEIECTBO,
B3aUMOJICHCTBHE,
ANIEKTPOMAarHUTHOE
noie, BoyHA, (OTOH,
atoM, aTOMHOE SJpo,

HMOHU3HPYIOIIIEe
U3JIy4YEeHHE, IUIaHETa,
3BE31a, rajaxkTHKa,
Bcenennas.

ITornmaet CMBICITT

(GU3NYECKUX  BEIUYHUH:
CKOPOCTb,  YCKOpPCHHE,
Macca, CHja, SHEprus,
BHYTPCHHSISI ~ DHEPIUs,
a0bcoroTHas

TeMIeparypa, CpeaHss
KUHETHYECKasi DHEPrus

YaCTHIL BEILECTBA,
KOJINYECTBO  TEIUIOTHI,
JJIEMEHTapHBIN
IEKTPUUECKUN 3aps.
ITorumaer CMBICT
¢u3NYecKUX  3aKOHOB
KJIACCUYECKOMU

MexaHuku, BcemupHOro
TATOTEHHSI, COXPAHEHUS
SHEPrUH, HUMITyIbCca U
ANIEKTPUUECKOTO 3apsija,
TEPMOJIMHAMUKH,
ANEKTPOMAarHUTHO M
WHIYKIIHUH,
dororddekra.  Ymeer
OIIMCHIBATh U OOBICHATH
(dbu3ndyecKkue SBICHUS U
CBOMCTBa Tel:
JIBM)KCHUE  HEOECHBIX
T€1 YW HCKYCCTBEHHBIX
CIIyTHUKOB 3emiu;
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CBOMCTBaA rasosB,
JKUJIKOCTEN M TBEPIBIX
TEJT; AMEKTPOMArHUTHYO

UHIYKIHIO;
pacrnpocTpaHeHHs
ANIEKTPOMAarHUTHBIX
BOJIH; BOJIHOBBIE
CBOMCTBaA CBETA;
U3JIy4yeHue u
IIOIVIOIIEHHE cBeTa
aToOMOM;
JIeMOHCTpUpPYET yMEHUE
NenaTh BBIBOJIBI Ha
OCHOBE
AKCIIEPUMEHTAIbHBIX
JAHHBIX
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I. IMTacmopr (poHAA OLIEHOYHBIX CPEICTB

®ona ouneHouHbIX cpeacTs (xanee - POC) npenHazHayeH A KOHTPOJIS U OLIEHKU
o0pa3oBaTeNbHBIX  JOCTIDKEHHH  OOYdYalolIMXCs,  OCBOMBLIMX  paOouyl0  NIpoTpaMMmy
o011eo0pa3oBaTeNnbHOM y4eOHOi JUCLUTUIAHBI «Du3uKay. ®OC BKJIIOYAET
KOMIIETEHTHOCTHO-OLICHOUHbIE MaTepHallbl Ul MPOBEACHUS TEKYIEro KOHTPOJS YCIIEBAaEMOCTU U

MIPOMEKYTOUYHOM aTTECTALINH.

1.1.Pe3yibTaThl OCBOCHHS Y4eOHON AMCUMILIMHBI, MOJIeKAIINE POBEPKe

PesyabTaTsl 00y4yeHus

JUYHOCIMHbIE:
- YyBCTBO TOPJAOCTH M YBAaXCHUS K HCTOPUU U JIOCTHIKCHUSAM OTEUECTBEHHOW (PU3NUECKOM
HayKd; (U3MYECKH T'PaMOTHOE TOBEJCHHE B NPO(PECCHOHATBHON AEATENHOCTH M OBITYy TpHU
oOpatieHuu ¢ mpudopamMu U yCTPOMCTBaMU;
- TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHHUs W TOBBIIICHUS KBaJU(pUKAIUKA B U30paHHOMN
po¢heCcCHOHABHON eI TENFHOCTH U 00BEKTUBHOE OCO3HAHNE POTIH (PU3MUYECKIX KOMITETEHIIUH B
3TOM;
- YMEHHME WCIIOJIb30BaTh JOCTHKEHHS COBPEMEHHOW (u3nueckold Hayku M (U3NYECKUX
TEXHOJIOTUH Ui TOBBIIIEHUS COOCTBEHHOTO HWHTEICKTYAIbHOTO Ppa3BUTHS B BBIOpaHHOU
npodeccuoHaBLHOM e TENLHOCTH;
- YMEHHE CaMOCTOATENbHO J0ObIBaTh HOBBIC I ceOsi (U3MUECKHUE 3HAHUS, UCIONb3YS I
3TOTO JIOCTYIHbIE UCTOYHUKH UH(OpMAIIHH;
- yYMEHME BBICTpaMBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIICHHS B KOMaHJIE IO PELICHUI0 OOLINX
3ajauy;
- yYMEHHE YNPaBJIATh CBOCH MO3HABATEIBLHON JEATEILHOCTBIO, IPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOT'O Pa3BUTHUS

Memanpeomemuule:
- WCTIOJIH30BAHNE PA3IMYHBIX BUAOB MO3HABATEIBHOMN NEATENHHOCTH IS pelleHus (pU3nIecKux
3a/1a4, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHWS (HAONIONEHUS, OIMHCAHUS, W3MEPCHUS,
AKCIIEPUMEHTA) JJIS1 U3YUEHUS PA3IMYHBIX CTOPOH OKPYKAIOMICH NEHCTBUTENILHOCTH;
- WCIOJH30BAaHHE  OCHOBHBIX  HMHTEJUICKTYQJIBHBIX  OMNEpaluid:  TMOCTAaHOBKH  3a/auyW,
dbopMynTUpOBaHU TUNOTE3, aHalIW3a U CUHTE3a, CPaBHEHUS, OOOOIICHUS, CHUCTEMATHU3AIlUU,
BBISIBIICHHS IPUYHHHO-CIICACTBEHHBIX CBSI3€H, MOMCKA aHAIOTOB, (DOPMYIUPOBAHUS BHIBOJOB JUIS
W3YYCHHUS PA3NUYHBIX CTOPOH (U3NYECKUX OOBEKTOB, SBICHHI M MPOIECCOB, C KOTOPHIMU
BO3HUKAECT HEOOXOAUMOCTh CTAJIKUBAThCA B PO ecCHOHANbHOH chepe;
- YMEHHE TeHepHpOBATh HJICU U OMPENENITh CPEACTBA, HEOOXOIUMBIC IS UX PeaTU3aIlHH;
- YMEHHE HCIIOJIb30BAaTh PAa3IWMYHbIE WCTOYHUKH IS TMONy4eHUs (U3NYECKON WHpOpMaIuw,
OIICHUBATH €€ JIOCTOBEPHOCTH;
- YMEHHE aHaJTU3UPOBATH U MPEICTABIATh HH)OPMALINIO B pa3IMYHBIX BHJIAX;
- yMEHHE MYOIMYHO TMPEICTaBIATh pPe3ydbTaThl COOCTBEHHOTO WCCIIEOBAaHUS, BECTH
JUCKYCCHH, JOCTYITHO M TapMOHHMYHO CoOYeTas coJepkaHue © (OpMBbI MpeICTaBIsIeMON
uHpOopMaIuu

npeomemmuuple:

- c¢(OpMUPOBAHHOCTh NPEACTABICHUNH O POJIM M MecTe (PU3UKM B COBPEMEHHOH Hay4HOM
KapTHHE MUpa; MOHUMaHHe (PU3NIECKOH CYIIHOCTH HaOIr01aeMbIX BO BeenenHoii siBineHuit, ponu
¢u3uku B GOPMHUPOBAHUHU KPYro3opa M (GyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKa IS PEIICHUs
IIPAKTUYECKUX 3a/ay;

- BIIAJICHUE OCHOBOMOJAralONMMHU (PU3NUECKUMHU TOHATHAMH, 3aKOHOMEPHOCTSMH, 3aKOHAMU U
TEOpUSIMH; YBEPEHHOE HCII0JIb30BaHHE (PU3MUECKON TEPMHUHOJIOTUN U CUMBOJIMKH;

- BIQJIGHUE OCHOBHBIMH METOJAMU HAYYHOTO IIO3HAHHS, HCIONb3YyeMbIMH B (HU3HKE:
HaOJII0/IeHNEeM, ONMCAaHNEeM, U3MEPEHUEM, SIKCIIEPUMEHTOM,;
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- yMeHusi o00pabaThlBaTh pe3yJabTaThl HW3MEPEHUH, OOHAPYKMBATh 3aBHCUMOCTb MEXKIY
(bU3NUECKUMU BEIMYMHAMU, OOBSICHITH NOJIYYEHHBIE PE3YJIbTAThI U JIEJIaTh BBIBOJIBI;

- c¢(hOpMUPOBAHHOCTH YMEHUS pelIaTh GU3NUECKUE 3a/1a4H,

- c(hOpMUPOBAHHOCTH YMEHHUS MPHUMEHATh MOJYYCHHbIE 3HAHUS Uil OOBACHEHHS YCIOBUM
NpOTeKaHUsT (PU3NYECKHUX SIBIEHUN B NpHUpOJE, MPOoQecCHOHANbHON chepe W AN NPUHATHS

[IPAKTUYECKUX PEIICHUN B IOBCEAHEBHOM KU3HU;

- ¢(hopMUPOBAHHOCTH COOCTBEHHOH MO3UIMU MO OTHOLICHHIO K (U3MYEeCKOo uH(popmauuy,

HonyqaeMoﬁ M3 PAa3HbBIX KCTOYHHUKOB

Jloctkenne OOy4JalOMMMUCS — BBIINIE TEPEYUCICHHBIX  PE3yIbTaTOB
dopmupoBanmio oommx kommereniuii (OK 1-10), onpenenennsix ®I'OC CIIO:

COCOOCTBYET

cnerpanbHoCcTH 26.02.03 «CynoBoXKAeHHE)» YriyOJIeHHOM MOATOTOBKH:

OK 1.

[ToHuMaTh CYIIHOCTh W COLMANBHYIO 3HAYUMOCTh CBOEH Oynymieil mpodeccun,
IIPOSIBJIATH K HEW YCTOWYUBBIN UHTEPEC

OK 2.

Opranu3oBeIBaTh COOCTBEHHYIO JESTEIBHOCTh, OINPEENSATh METOAbI M CIOCOOBI
BBITNIOJIHEHUSI MPO(heCcCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3 (EKTUBHOCTh U KAYECTBO

OK 3.

Pemartn HpO6JI€MI:I, OLICHUBATbL PUCKU U MPUHUMATH PCIICHUA B HCCTAHIAAPTHBIX
CUTYyalluIgX

OK 4.

OcCymecTBiIATh IMOWCK, aHAIW3 M OIEHKY HH(pOpManuu, HEOOXOAUMOHN Ui
MOCTAaHOBKM M pelleHHus Npo(ecCHOHANbHBIX 3ajad, Mpo(ecCHOHATBbHOIO U
JMYHOCTHOT'O Pa3BUTUS

OK'5.

Hcnons3oBars MH(POPMALTMOHHO-KOMMYHHUKAIIIOHHBIE TEXHOJIOTUH JUTSt
COBEPILECHCTBOBAHMSI MPO(ecCHOHATBHON AITENbHOCTH

OK 6.

PaGorate B komaHzae, obecrieunBaTh €€ CIUIOYEeHHE, Y(PPEKTUBHO OOIIATHCA C
KOJIJIETaMH, PYKOBOJICTBOM, TOTPEOUTEIISIMU

OK 7.

CraBuTh LI€NTM, MOTHUBUPOBATh JAEATEIBHOCTh MOAYMHEHHBIX, OPraHU30BBIBATH U
KOHTPOJIMPOBATh MX Pa0OTy C MPUHSATHEM Ha ceOsi OTBETCTBEHHOCTH 3a PE3yJIbTaT
BBITIOJIHEHUS 3aJJaHUN

OK 8.

CaMOCTOATEIBHO OMpEeAeNATh 3aJadud  MpPo(EeCcCHOHAILHOTO M JUYHOCTHOTO
pPa3BUTHs, 3aHUMATHCS CaMOOOpa30BaHMEM, OCO3HAHHO IJIAHUPOBATH MOBBIMICHUE
KBaJTM(DUKAIMH

OK 9.

OpueHTHPOBATHCS B YCIOBHIX YAaCTOM CMEHBI TEXHOJIOTMH B MPO(ecCHOHAIBHOM
JEeSTEIbHOCTH

OK 10.

Brnagers mucbMEHHONW M YCTHOM KOMMYHHKallMEW Ha rOCyIapCTBEHHOM M (WJIN)
MHOCTPAHHOM (QHIJIMIICKOM) SI3bIKE

cnermanbHOCTH 26.02.06 «OKCcIUTyaranus CyJOBOTO AIEKTPOOOOPYIOBAHUS U CPEICTB

aBTOMaTUKW» 0a3zoBoi moarotoBku u 26.02.01 «Okcrutyataiysi BHYTPEHHUX BOJHBIX IyTEi»
0a30BOl IOATOTOBKH:!

OK 1. [ToHnMaTh CYITHOCTH M COLMAJIBHYIO 3HAUMMOCTh CBOEH Oyayiieil mpodeccun,
IIPOSIBJIATH K HEW YCTOWUYUBBINA HHTEPEC

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO NESTEIBHOCTh, BHIOMPATh THUIOBBIE METOIBI U
crocoObl  BBIMOJHEHUST  MPO(ecCHOHANBHBIX  3agad,  OICHMBAaTh  HUX
7 (EKTUBHOCTH U KQ4eCTBO

OK 3. [TpuHMMAaTh peleHns B CTAHIAPTHBIX U HECTAHIAPTHBIX CUTYallUAX U HECTH 32
HUX OTBETCTBEHHOCTb

OK 4. OcymiecTBIATh MOUCK M HCIOJB30BaHHEe HWH(GOpMAUU, HEOOXOAMMON st
3G PEKTUBHOTO BHITIOJIHEHUS MPOPECCUOHATBHBIX 3a1a4, MPO(PEeCCHOHAIBHOTO
JIMYHOCTHOTO Pa3BUTHS

OK 5. Hcnonp3oBath  MH(POPMALMOHHO-KOMMYHHKAIIHOHHBIE  TEXHOJOTUH B
poQecCHOHABHON IEeATEIBHOCTH

OK 6. PaGoTtaTh B KOJUIEKTMBE M B KOMaHJE, 3(P(HEeKTUBHO OOIIATHCS C KOJJICTaMHy,
PYKOBOJICTBOM, TOTPEOUTENSIMU
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OK 7. Bpats Ha ce0st OTBETCTBEHHOCTH 3a Pa0OTY WICHOB KOMaHIbI (MMOAYNHEHHBIX ), 32
pe3ysIbTAT BBINOJIHEHHS 3a1aHUH

OK 8. CamocCTOATENbHO OMpPEACTATh 3aJaud MPO(EecCHOHATBHOTO W JIMYHOCTHOTO
pa3BUTHUS, 3aHUMATbCA  CaMOOOpa30BaHMEM, OCO3HAHHO  IJIAHWPOBATh
MOBBIIIEHUE KBATH(DUKAITIH

OK 9. OpueHTHPOBATHCS B YCIOBUSAX YaCTOW CMEHBI TEXHOJIOTHI B IPO(ECCHOHATBHOM
JeATeIbHOCTH

OK 10. Biagets NUCBMEHHONW M YCTHOM KOMMYHHUKAlMe€d Ha TIOCYJapCTBEHHOM U

MHOCTPaHHOM (QHTJIMIICKOM) SI3BIKE

cneuuanbHoct  09.02.04  «MHpopmanmoHHble cUCTeMBI (IO  OTpaciisiM)»  0a30BOiA

noaroroBku U 23.02.03 «TexHuueckoe 0OCTy)KUBAaHHE U PEMOHT aBTOMOOMIIBHOTO TPAaHCIIOPTa»
0a30BOI IOATOTOBKH:

OK 1. [ToHrMaTh CYITHOCTH M COLMAJIBHYIO 3HAUUMOCTh CBOEH Oyayiieil mpodeccun,
IIPOSIBJIATH K HEW YCTOWYUBBIN UHTEPEC

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO NESTEIBHOCTh, BHIOMPATh THUIOBBIE METOIBI U
crocoObl  BBIMIOJHEHUST  MPO(ecCHOHANBHBIX  3agad,  OICHMBAaTh  HUX
3¢ (EeKTUBHOCTH U KA4eCTBO

OK 3. [TpuHUMAaTh peleHns B CTAHIAPTHBIX U HECTAHIAPTHBIX CUTYallUAX U HECTH 32
HUX OTBETCTBEHHOCTb

OK 4. OcyImiecTBIATh MOUCK M HCIOJNB30BaHHEe HWH(GOpMAINKU, HEOOXOAMMON st
3G PEKTUBHOTO BBITIOIHEHUS MPOPECCHOHATBHBIX 3aa4, MPO(PEeCCHOHAIBHOTO U
JMYHOCTHOTO Pa3BUTHS

OK 5. Hcnonbs3oBath  MH(POPMAIMOHHO-KOMMYHHKAIIHOHHBIE  TEXHOJOTUHU B
poecCHOHATBHON IS TEIILHOCTH

OK 6. PaboTtaTh B KOJJIEKTMBE W KOMaHzae, 3P(eKTHBHO 00mAThCA C KOJUIETaMH,
PYKOBOJICTBOM, TTOTPEOUTETSIMU

OK 7. Bbpats Ha ce0s OTBETCTBEHHOCTH 3a PabOTy WICHOB KOMaH[bI (IIOAYNHEHHBIX),
pe3yIbTaT BBINOJIHEHHS 3a1aHUH

OK 8. CamocCTOATENbHO OMpPEACTATh 3aJaud MPO(ecCHOHATBHOTO W JIMYHOCTHOTO
pa3BUTHUS, 3aHUMATbCA  CaMOOOpa30BaHMEM, OCO3HAHHO  IIJIAHWPOBATh
MOBBIIIIEHUE KBATH(DUKAITIH

OK 9. OpueHTHPOBATHCS B YCIOBUSAX YaCTOW CMEHBI TEXHOJIOTHI B IPO(eCCHOHATBHOM
JeATeIbHOCTH
II. Copep:kaTeIbHO-KOMIETEHTHOCTHAS MATPHLIA OLIEHOYHBIX CPEICTB.

Koaudukxarop oneHOYHBIX CPeICTB
D YyHKUNOHAJIbHBIN

NPHU3HAK
OLICHOYHOI0 CpeAcTBA (THII
KOHTPOJILHOT0 32/ IaHM )

Meton/dopma KOHTPOJIA

CoGecenoBanue Y CcTHBIN 0npoc, IK3aMEH

SagaHus st
CaMOCTOSTEJILHOM pabOTHI

[MuceMmenHas mpoBepKa (perieHne 3aaaq), KOHTPoJIbHas padoTa.

JlaGopaTopHbIe 3a/1aHus JlaGopaTopHble 3aHATHS
Tect, TecroBOE 3amaHue TectupoBanue
IIpoexr WMHuBHayanbHOE POEKTHOE 3aJaHUE

ITI. Cucrema oneHkH 00pa3oBaTeJbHbIX 10CTHAKCHUI 00y4aroOmuXCcs
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OrneHka MHAMBUAYABHBIX 00pa30BaTEIbHBIX JTOCTHKEHUN 1O pe3yibTaTaM TEKYLIero KOH-
TPOJsL YCIEBAEMOCTH MW MPOMEXKYTOUHOH aTTecTalli MpPOU3BOJUTCS B COOTBETCTBHMU C
YHUBEPCAJIbHOH IIKAJIOH (Tabauia).

IIpouent KayecTBeHHasi OlleHKA MHIMBHYAJbHBIX
Pe3yJ1bTAaTUBHOCTH o0pa3oBaTeIbHbIX JOCTHKEHUI
(MpaBUJIBHBIX OTBETOB) 0aJ1J1 (0TMeTKA) BepOaJILHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOpOIIO
70 - 79 3 yJIOBJIETBOPUTEIILHO
meHee 70 2 HEYJIOBJIETBOPUTEIILHO

KpuTtepun onieHKHM 0TBETOB B X0/I¢ YCTHOI'0 0IIpoca
OneHnBaeTCs MPaBUILHOCTh OTBETa 00YUAIOMIETOCs Ha OJIUH U3 MPUBEICHHBIX BOIIPOCOB.

[Ipu >TOM BBICTABIISIIOTCS CAEAYIOLINE OLEHKH:

«OTAUYHO) BBICTABIISICTCS TIPU COOIOICHUH CIEAYIOMIMX YCIOBHIA:
- TIONHO PACKpPBUI COACpKAHME Marepuania B 00beMe, MPEAyCMOTPEHHOM IMPOTPaMMOH,
COJIep>KaHUEM JICKIIMH U Y4COHUKOM;
- U3JI0KWJI MaTepuall TPAMOTHBIM SI3bIKOM B OMNpPEAEICHHOW JIOTMYECKON MOCIeA0BaTeIbHOCTH,
TOYHO HUCTIOJIB3Ys CIEIUATU3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;
- TOKa3ajl yYMEHHUE WJUIIOCTPUPOBATh TEOPETHUUECKHE TOJOKEHHUSI KOHKPETHBIMH IpPUMEpaMHu,
MIPUMEHSTh UX B HOBOM CUTYallUU MPHU BHITIOJIHEHUH NMPAKTUYECKOTO 3a/IaHNUs;
- NOpOAEMOHCTPUPOBAJ  YCBOGHHE  paHee  M3YUYECHHBIX  COIYTCTBYIOLIMX  BOIIPOCOB,
c(OPMHUPOBAHHOCTH M YCTOWYMBOCTH UCIIOJIb3YEMBIX MPU OTBETE YMEHUN U HABBIKOB;
- OTBEYAJI CAMOCTOSTENILHO 0€3 HaBOSIIMX BOMPOCOB MpernoaaBarens. Bo3MoKHbBI ofHa-BE
HETOYHOCTH IMPHU OCBEIICHUH BTOPOCTEIIEHHBIX BOMPOCOB MJIH B BBIKIIAIKaX, KOTOPbIE 00yUarouiics
JIETKO MCHpPaBUJI 110 3aMEYaHUI0 ITPEToJaBaTers.

«Xopo10» - OTBET YAOBIETBOPSET B OCHOBHOM TPeOOBAHUSM HA OLICHKY «5», HO TIPU 3TOM

HMMeEET OJUH U3 HEOCTATKOB:
- B UBIOXEHUU JIOMYIIEHB HEOONbIIME TpoOeNbl, HE WCKA3WBIINE JIOTHYECKOTO U
MH(OPMAIIMOHHOTO COICPIKAHMS OTBETA;
- IOMYLIEHbI OJIMH-IBAa HEJ0YETa MPU OCBEIIEHUU OCHOBHOIO COJAEpPKAaHUS OTBETA, UCIIPABJICHHbBIC
0 3aMEUYaHUIO MPEToJaBaTeNs;
- JIOTIyIIIEHBI OIHOKa WK O0Jiee IBYX HEJI0UETOB MPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOTIPOCOB HJIH B
BBIKJIaJIKAX, JIETKO UCIIPABJIEHHBIE 110 3aMEYaHHIO TPET0/1aBaTersl.
«Y10BJIETBOPHUTEIBLHO» BBICTABIISICTCS MPU COOJIOICHUH CIIETYIOIINUX YCIOBHIA:

- HEMOJIHO WJIM HEMOCIENI0BaTeIbHO PACKPBITO COJCpKaHME MaTepuana, HO IOKa3aHO oOliiee
IMOHMMAaHHE BOIIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHMS, TOCTATOUHbIE JIs1 JAJIbHEHMIIEro yCBOEHUs
MPOrpaMMHOTO MaTepuaia, WUMENHCh 3aTPyIHEHHUs WM JOMYIICHb OIIUOKH B OMpeaeTieHuN
MOHSATHUM, MCIOJb30BaHUM TEPMUHOJOTMU M BBIKJIAJKaX, MCIPABICHHBIE MOCIE HECKOJIBbKUX
HaBOJIALIUX BOMPOCOB MPENOIaBATENS;
- oOyuaromuiics He CHpaBWiICS C MPUMEHEHHWEM TEOpPUH B HOBOW CHTYallUH TP BHIMOJHEHUU
MPAKTUYECKOTO 3a/IaHus, HO BBITIOJHWI 33/IaHusl 00s3aTEIILHOTO YPOBHS CII0)KHOCTH TIO JaHHON
TEME;
- IPY 3HAHUH TEOPETHUECKOTO MaTepHralia BhISIBIICHA HEIOCTATOYHAS C(DOPMUPOBAHHOCTH OCHOBHBIX
YMEHUI U HAaBBIKOB.

«HeynoB/1eTBOPUTEIBHO)» BHICTABIISETCS MPU COOIIOCHUH CIEAYIONINX YCIOBUMA:
- HE PacKpbITO OCHOBHOE COZepKaHHe YueOHOTO MaTepHana;
- O0OHapyKEHO HE3HAaHWE WM HEIOHUMaHUe 00yJaronIuMcs OOMbIlel Wik Hanboiee BaKHOW 4acTu
y4eOHOro MaTepuana;
- JOMyIIeHbl OMMOKH B ONpEeACNCHUH MOHATUN, MPH HCIOIH30BAHUM TEPMUHOJOTUU U WHBIX
BBIKJIaJIKaX, KOTOPbIE HE UCIPABJIEHBI ITOCJIE HECKOJbKUX HABOSAIIMX BOMPOCOB MPENOIaBATENS;
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- oOyyaromuiicsi 0OHapYKUJI MOJIHOE HE3HAHKE U HEITOHMMAaHUE M3y4yaeMoro yueOHOro marepuania
WJIM HE CMOT OTBETHTh HU HA OJJUH U3 MOCTABJICHHBIX BOIIPOCOB MO N3y4yaeMOMY MaTepHaly.
Kpurtepnu o1ieHKH BbINOJHEHHOI0 NUCbMEHHbIH KOHTPOJIb

Ouenka 5 craBuTcs 3a paboTy, BBIIIOJIHEHHYIO MIOJTHOCTBIO 0€3 OIHMOOK U HE0UETOB.

Ouenka 4 craButcs 3a paboOTy, BHIIIOJHEHHYIO [TOJIHOCTHIO, HO TIPH HAJTMYUU B HEW He Ooee
OJTHO¥ Herpy0Ooil OmMOKK U OJHOTO HefouYETa, He Ooiee TPEX HEIOUETOB.

Ounenka 3 craBuTcs, eciy 00y4aroUuiicss MPaBUIIbHO BHITIOJIHUI HE MeHee 2/3 Bceil paboThl
WM IOIYCTUII He OoJiee 0JHO rpy0oii omrOKy 1 IByX HEAOUETOB, HE Oosiee 01HOM rpyOoi 1 0 THOM
He rpy0oii omnOku, He 0oJiee TPEX HErpyObIX OMIMOOK, OTHON HErpyOoi OIIMOKY U TPEX HEOUYETOB,
[IPY HAJIMYUU YETBIPEX-TISATH HENOYETOB.

Ouenka 2 CTaBUTCS, €CJINM YUCIIO OMIHOOK U HEAOYETOB MPEBBICUIIO HOPMY TSI OLIEHKU 3 WIIN
NPaBUJILHO BBIIIOJHEHO MeHee 2/3 Bcel paboThl.

Ouenka 1 craBuTCs, eciiv 00y4aroLMiics COBCEM HE BBIIIOIHUII HU OJTHOTO 3aaHuUs.

Kpurepnn olleHKH BBINIOJHEHHOT'0 JI1A00pPATOPHOI0 3aaHUS

«3a4eT» - CTaBUTCS, €CIHM OOYyYaroIIHiiCs BBITIONHIET padOTy B MOJHOM 00BeMe ¢ COOI0IcHIEM
HEOOXOIMMOU TOCIIEIOBATEILHOCTH TPOBEACHUS ONBITOB W HW3MEPEHUI; CaMOCTOSTEIILHO U
paIlMoOHaTbHO MOHTHUPYET HeoOXoauMoe oOOpyIOBaHME; BCE OMBITHI MPOBOAHUT B YCIOBHUSX U
pexnMax, 00eCneurBarOIIUX TONYyYCHHE TNPABHIBHBIX pPE3yabTaTOB M BBIBOJOB; COOMIOAAET
TpeOOBaHUs TMPaBWJ TEXHUKU O€30TACHOCTH; MPABUIBHO M AKKYPAaTHO BBIMOJIHSET BCE 3aIlHCH,
TaONUIBI, PUCYHKH, YEPTEeXKHU, TpaduKu, BBHIYUCICHHUS; MPABWILHO BBIMONHICT aHAJIH3
MIOTPELIHOCTEN;

«He3a4YeT»- CTABUTCS, €CIIM HE BBIIOJHEHBI TPEOOBAHUS K OIICHKE «3a4eT.

Kpurtepuu onieHKH BBINOJHEHHOI0 TECTOBOIO 3a/IaHUS
Pe3ynpTar aTTECTAlMOHHOTO MEAArOrHYECKOro M3MEpeHHsl MO Y4eOHOH TUCHUIUIMHE
dusmKa U1 KaKA0T0 00yJaroIerocs mpeacTaBiseT co00i CyMMY 3a4TEHHBIX TECTOBBIX 33JJaHUM 110
BCEMY TeCTy. 3aY4TEHHOE TECTOBOE 3aJJaHHe COOTBETCTBYET OJTHOMY Oaslly.
Kpurepuem ocBoeHuss y4eOHOW AMCHUIUIUHBI JUIS OOYYaroIIErocs sBISETCS KOJIMYECTBO
IIPaBWJIbHO BBIIIOJIHEHHBIX 3aaHuil Tecta He MeHee 70 %.
JUJ1s OLlEHKH pe3ysIbTaTOB TECTUPOBAHUSA NIPEAYCMOTPEHA CIEAYIOIIAs CUCTEMA OLIEHUBAHUS
00pa30BaTeNbHBIX TOCTHKCHUN 00yUJaIOIIUXCS:
- 3@ K@KIbI IPaBUIIbHBIN OTBET cTaBUTCA 1 Oast;
- 3a HeNpaBWIbHBIN OTBET - 0 6ayIoB.
TecToBbIE OLIGHKH MOXXHO COOTHECTH C OOIIENPHUHATON MATHOAUIbHON cuctemoin. OleHu-
BAaHME OCYILECTBIIACTCA 10 CIEAYIOIIEH CXeMe:

IIpouent KayecTBeHHasi OLleHKA MHIMBHYAJbHBIX
Pe3yJIbTATUBHOCTH 0o0pa3oBaTeIbHbIX JOCTHKEHUI
(IpaBUJIBLHBIX OTBETOB) 0aJ1J1 (0TMeTKA) BepOaJIbHBII aHAJIOT
90 - 100 5 OTJINYHO
80 -89 4 XOPpOIIO
70 -79 3 yJIOBJIETBOPUTEIILHO
meHee 70 2 HEYJIOBJIETBOPUTEIILHO

KPI/ITGDI/II/I OICHKH 3AIIMTHI HHAMBUAVAJBHOI'O IPOCKTHOI'O 3aIaHUA

Ne IlokazaTenu Kpurepuu
n/
I
1 KaudecTBO 10KJIa72 1- mokJjanm 3aYNTLIBaeTCH
2- JOKJAJA MepecKa3biBaeTcsl, He 00bSICHEHA CYTh
padoThI

31



3- mokJaja pacckasbiBaercs, CyTh padoTbl 00bsICHEHA
4 - KpoMe XOpoOLIero J0KJIa/a BJalecHue
WTIOCTPAIHOHHOI0 MaTepHuaJia

5- nokJ1a] NPOU3BOJAUT OYEeHb XOpoLIee OTHOLICHHE

2 KauecTBO 0TBETOB Ha I- HeT 4eTKOCTH OTBETOB HA 0OJILIIEHCTBO BOMPOCOB
BOIIPOCHI 2- oTBeThbl HAa 00JIBIIEHCTBO BONIPOCOB
3- oTBeThI HA BCe BONPOCHI JaHbI YOeANTeIbLHO,
ApPryMeHTHPOBAHO
3 Hcnosab3oBanue 1- mpeacTaBJIeHHBIH JeMOHCTPALMOHHBIN MaTepHaJ He
AEeMOHCTPAIIHOHHOTO HCIIO0JIb3YeTCH B TOKJIa1e
MarTepHuaia 2- mpeACTABJICHHBIN J1eMOHCTPALMOHHBINA MaTepuaJl
HCIIO0JIB3YeTCs B T0KIa1e
3- mpeacTaBJEHHBIH JeMOHCTPALMOHHBIN MaTepHaJl
HCIIO0JIB3yeTcs B JOKJIa/le, HH(POPMATHBEH, ABTOP
cB00OHO B HEM OPHEHTHPYeTCs
4 Odopmienue 1- mpeacTaBjeH M10X0 0()OPMJICHHBII
AEeMOHCTPAIIHOHHOTO AEeMOHCTPAIMOHHBII MaTepHaJl
MarepuaJjia 2- NeMOHCTPAIMOHHBINA MaTepHaJs Xopoumo ogopmiieH,

HO eCTh OT/JeJIbHbIC HeJ04YeThl
3- K JeMOHCTPALMOHHOMY MaTepHAaJly He peTeH3ni

3amuTa oeHNBaeTCA HA «OTIIHYHO» - 27-32 fasuia

3amuTa oneHnBaeTcs HA «xopowo» - 21-26 6ayuia

3amuTa oeHNBaeTC HA «yI0BJIETBOPUTENbHO» - 17-20 0ania

3amuTa oneHNBaeTCA HA «HEY10BJICTBOPUTEIbLHO» — 16 1 MeHee 0aL10B

Kpurtepuu onieHKH B X0/1e IK3aMeHA

B ocHoOBe orieHKH TpU cave dK3aMeHa JISKUT NsaTHOamuibHas cucrema (5 (ommuHo), 4 (Xo-
poiio), 3 (yI10BIETBOPUTENIBHO), 2 (HEYIOBIECTBOPUTEIHHO)).

OTBeT OLEHHBAETCA HA «OTJIMYHO», €CIM OOYHYaIONIMICA HMCUYEPIBIBAIONIE, MOCIEeI0Ba-
TEJILHO, TPAMOTHO M JIOTUYECKU CTPOMHO M3JIaraeT MaTepuall Mo BoIlpocaM OujIeTa, He 3aTpyaHIeTCs
C OTBETOM IIpU BUJIOM3MEHEHUH 3a/1aHusl, CBOOOIHO CIIPABIISAETCA C PEIICEHUEM MPAKTUYECKHX 3a/1a4
U CII0COOEH 000CHOBATh MPUHSATHIC PEIICHUS, HE JOIYCKaeT OIINOOK.

OTBeT OLeHHBAaETCH HA «XOPOILIO», €CIIM O0YJarOIUICS TBEPJO 3HAET MPOTPAMMHBIN Ma-
TepHall, FPaMOTHO U IO CYLIECTBY €r0 M3J1araeT, He JOIMYCKAeT CYIIECTBEHHbIX HETOUYHOCTEHN Mpu
OTBETaX, yMEeT IPAMOTHO NPUMEHSITh TEOPETHUECKHE 3HAHUS Ha MPAKTHKE, a TAKXKE BiIaJeeT HeoO-
XOJMMBIMH HAaBBIKAMU PELICHUS MPAKTUYECKUX 3a]1ad.

OTBeT OLIEHMBAETCS HA «yIOBJIETBOPUTEIBHO», €CIIM 00YJaIOUINIICS OCBOMII TOJIBKO OC-
HOBHOW MaTepuall, OJJHAKO HE 3HAET OTAEJIbHBIX JETANEH, JOMyCKAeT HETOYHOCTH U HEKOPPEKTHbIE
(bOpMyITUPOBKH, HAPYIIAET MOCIEIOBATEILHOCTh B U3JIOKEHUU MaTepualia U HCIBITHIBACT 3aTPY/-
HEHUS TIPU BHITIOJHEHUH MMPAKTUYECKHUX 3aJaHHH.

OTBeT OlleHUBaeTCA HA «HEYI0BJIeTBOPHUTEIbHO», €CIIU O00yJaroUIuiics HEe PacKpbLl OC-
HOBHOE COJIep)KaHUe MaTepuala, JOMYCKaeT CYIECTBEHHbIE OMINOKH, C OOIBIINMHU 3aTPYAHEHUSIMU
BBITIOJIHSIET MPAKTUUYECKUE 3a/JaHUS.

IV. BaHK KOMIIETEHTHOCTHO-OLIEHOYHbIX MATEPUAJIOB /ISl OLEHKH
YCBOCHHSI y4eOHOH TUCHHUIINHBI 110 04HOI (popMe 00yUeHHns

4.1 3BAJAHUSA 1A TEKYIIEI'O KOHTPOJIA
4.1.1 JABOPATOPHBIE 3AHATHUE

JIABOPATOPHOE 3AHSITUE Nel no teme 1 (AyauTopHas camMoCTOsTeNbHas paboTa).
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3aganue: l3mepeHne cuil 1 yCKOpEHHUSI.

ean:

- U3y4YUTh KHHEMATUYECKUN cIOCO0 U3MEpEHHs yCKOPCHHUS,

- U3y4HUTh CIOCOO pacuéra YCKOPEHHsI, UCTOJIb3Ysl OCHOBHOM 3aKOH JWHAMHMKH MaTepHabHOMN
TOYKU;

- CPAaBHUTb IIOJIyYECHHBIN PE3YJIBTATHI U OIPEACIUTh IIOTPEIIHOCTH U3MEPSIEMBIX BEJIUYUH.

Kparkune Teopernyeckue, CIpaBOYHO-MH(OPMALMOHHBIE W T.NI. MATEPHAJBI IO TeMme
3aHATHA:

Cuna B CH sBasercs npous3BoaHOM BennuuHOM. IloaToMy HE cyliecTByeT 3TanoHa €AMHUIIBI
CHJIBL, C KOTOPBIM MOHO OBbLIIO ObI CPAaBHUBATH JIPYTU€ CHIIBI.

Camblii mpocToit crioco6 rpayupoOBKH JUHAMOMETPA OCHOBAH HA UCIOJIb30BAHUU CHJIBI TSKECTH.

3Has 3HAYEHHE YCKOPEHHUs CBOOOJHOTO MajieHus ¢ B JaHHOM MECTE€ M Maccy Tena ™ | MOXKHO

BBIYUCIIUTH CUILY TSKECTH Fy , IEACTBYIOIYIO Ha TEJIO CO CTOPOHBI 3EMIIU.

ITonBecuB Te10 U3BECTHOM MACChl Ha KPIOYOK JMHAMOMETPA, MOKHO OTMETUTDH Ha LIKAJIE JaHHOE
3Ha4YeHue cuibl. Mimest Habop Tell ¢ pa3InYHbBIMU MacCaMu, MOKHO CJIeNIaTh sl OTMETOK Ha IIKaje
JUHAMOMETpA.

YckopeHue, Kak U CHJIa, SBJSeTCS NPOU3BOIHON (u3nueckoil BenuunHoi. IloaTomy Het sTanona
YCKOPEHHUS, C KOTOPbIM MOXHO ObIJIO Obl CpaBHUBATh YCKOPEHHUsS Tel. YCKOPEHHUS Tel MOXKHO
ONpeseNsATh NyTEM HU3MEpPEeHUs JAPYruxX (U3NYECKUX BEIUYMH, CBSI3AaHHBIX C YCKOPEHHEM.
JunaMudeckuii crnoco® M3MEpEeHUs YCKOpPEHHs OCHOBAH HAa W3MEPEHHUH CHJIbI, BBI3bIBAIOIIEH
YCKOpEHHE Tela U3BEeCTHOM Macchl. KuHemaTnueckuii crnoco0 H3MEpeHHs YCKOpPEHHs IpU
PaBHOYCKOPEHHOM JIBH)KEHUH MOXET ObITh OCHOBAaH Ha M3MEPEHUE U3MEHEHHS CKOPOCTH 3a JJaHHBIN
IIPOMEXKYTOK BPEMEHH UJIN ITPOUIEHHOTO IIyTH 34 3TO BPEMs.

Ilepeyens cpeacTB oO0ydeHHsl, HCHOJIB3YeMbIX Ha Y4eOHOM 3aHATHHM: CEKYHIOMEp,
M3MEpUTENbHAs JIEHTA, JEPEBsIHHbIN OpyCOK, BECHI, pa3HOBEC, HUTh, OJIOK, Yalllka Ha M0/IBECE.

IIpakTHyeckue 3a1a4u, 32JaHUsl, yIPAKHEHUSI: PACCUUTATh YCKOpEHHE OpycKa MpH JeHCTBUI
Ha Hero cwibl 0,5 H. M3meputs yckopenue Opycka mojn neiictBueM cuibl 0,5 H u cpaBHUTH
pe3ynbTaThl pacyéra.

ITopsinok BbIMOTHEHHS padOTHI:

1. UsmepbTe Maccy Opycka ¢ MOMOIIbIO BECOB. Bbruncnure yckopeHue, ¢ KOTOpsIM OyzneT
JBUTaThCcs Opycok nmoa aevictsueM cuisl 0,5 H

2. TlpuBskuTe K KpIOUKY Ha OpyCKe HUTh. Y KpenuTe Ha Kpato ctoiia 6710kK. [IpormycTute HUTH yepes
OJI0K W MpUBSDKUTE K €€ KOHIly 4Yaliky Ha mojsece (puc.) HuTh nommkHa ObITh mapaliienbHa
TOPU30HTAIBHOM IIOBEPXHOCTH CTOJIA.

3. Hcnonw3ys pazHoBec, mogdepuTe TaKoM rpy3 B YallIKe Ha MOABECE, KOTOPBIH co3/aBa Obl CHITY
HATSDKEHUSI HUTH, PaBHYIO 10 MOAYJIO cuje TpeHus Opycka o moBepxHocTh croia. [locre
MSATKOI'0 TOTYKA I'Py3 JOJKEH ABUTAThCA PABHOMEPHO I10 IIOBEPXHOCTH CTOJIA.

4. YcraHoBuTe OpyCOK Ha NMPOTUBOIOJIOKHOM OT OJIoKa Kparo crosia. M3MepbTe paccTosHUE OT
Opycka 10 6sioka. Y aepkuBasi Opycok, MOJIOKHUTE HA YALIKY JOHNOJHUTENbHBIHN Ipy3 Maccoit 0,05
Kkr. OTmycTuTe OpycoK U B TOT K€ MOMEHT 3allyCTUTE CeKyHAOMep. B MOMEHT CTOJIKHOBEHUS
Opycka ¢ 0JIOKOM OCTaHOBHUTE CEKYHAOMED. 3alUILIUTE TOKa3aHUsI CEKyHOMepa.

5. Ilo u3MepeHHBbIM 3HaYEHUSAM IIyTU U BPEMEHU BBIYUCIUTE YCKOPEHHUE .

6. OueHuTe TpaHMIBl MOTPEIIHOCTEH HM3MEpEHHs YCKOPEHHS B OOOUX ONBITaX U OIpPENENuTe,

COIJIACYIOTCSL JIM 3TH 3HAYEHUs YCKOpeHUsA. Pe3ynbrarsl U3MEpEeHUN U BBIYUCICHUN 3aHECUTE B

OTUETHYIO TaOIUILY.

KOHTpOJIbeIe BOIIPOCHI, TECTHI, 3a/IaHUM 110 TEME y‘lCGHOFO 3aAHATUA:
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Cnenaiite Ooyiee TOUHBIM pacuéT yckopeHHs Opycka moj aeiictBuem rpysa maccour 0,05 xr,
MOJIOKEHHOTO Ha Yamky. J[is 3Toro yyrure, 4Tto MpU YCKOPEHHOM JIBU)KEHUH CHCTEMBI OpYCOK —
I'Py3 CHJIA HATSHKEHUs HE PABHA CUJIE TSDKECTH, NEUCTBYIOIIEH HA IPY3.

JIABOPATOPHOE 3AHSTHE Ne 2 o teme 1 (AynuTopHas camMOCTOsITeNIbHAs paboTa).
3ananme: M3mepenne nMitysbca.

ean:

- I/ISYLII/ITB 3aKOH COXpaHeHI/IH I/IMHy.HLC&;

- Ha OCHOBAHHHU 3aKOHAa COXpaHeHI/IH I/IMHy.HLCEl OHpeILG.HI/ITB I/IMHy.]IBC TCJ1a HeI/I3B€CTHOI>'I MacCcChI,
JBHKYLIETOCS C HEU3BECTHOM CKOPOCTHIO.

Kparkue Teopernyeckue, CHpaBoYHO-UHGPOPMALMOHHBIE M T.N. MaTepHa/bl MO TeMme
3aHATHA.

B crienmanbHbIX H3MEpEHHIX UMITYJIbCa Tella HeT HEOOXOIMMOCTH, €CIIM U3BECTHBI €ro Macca U
CKOpOCTh. B 3TOM ciydyae UMITysIbC HaXOIUTCA Kak ux npousseneHue. OiHako B (PU3MKE OUEHb YacTo
BCTPEYAIOTCS ClIyyaW, KOIJa HpsMble H3MEPEHHS MacChl M CKOPOCTH Tella OKa3bIBAIOTCS
3aTPYZAHEHHBIMU MM HEBO3MOXKHBIMM, HO CBEACHUS O HUX MOXXHO IOJYyYUTh Ha OCHOBAHHUU
M3MEPEeHUI MMITyabca Tena. Takas CUTyalusi XapakTepHa JUIi MHOTUX SKCHEPUMEHTOB B 00JIacTH
AepHOM GU3MKU U GU3NKHU SJIEMEHTAPHBIX YacTHUI, B KOTOPBIX OOHAPYKMBAIOTCSI HOBBIE YAaCTHIIBI C
HEM3BECTHOHN Maccoil. I3MepHuB UMITyJIbC M KHHETHUYECKYIO SHEPIHIO YaCTHIIbI, MOXKHO OIPEICIIUTh
3aTeM e€ Maccy U CKOPOCTb.

W3mepenue uMIynbca Teina ¢ HEM3BECTHONW Maccoi, IBMIKYILErocs C HEU3BECTHONW CKOPOCTHIO,
BO3MO’KHO HAa OCHOBAHHH 3aKOHA COXPAHEHUS UMITYJIbCa.

B nannoii pabote uccieayercs cyMMapHbI UMITYJbC CUCTEMBI U3 JIBYX MOHET JI0 U IMOCJE HX
coynapenus. [Ipy 5ToM UMIYJIECHI CPAaBHUBAIOTCSI BEKTOPHOM B CiTydae HELIEHTpalIbHOTO yaapa. Jlis
ATOM LEIH OJHAa M3 MOHET COCKAJb3bIBAa€T C HAKJIOHHOM IUIOCKOCTHM M 3aTEM CTaJKHBAETCS C
HENOJBI)KHOW MOHeToH. Tak Kak Macchl MOHET M3BECTHBI, TO U ONpEAETCHUs UX HUMITYJIHCOB
HYXHO OIpPEIeNUTh UX CKOPOCTH. OHU BBIYUCIIAIOTCS MO JJIMHE TOPMO3HOTO MYTH U U3MEPEHHOMY
KOA(QPULIMEHTY TPEHHUsI MOHETHI O Oymary.

[TpenocTtaBUM MOHETE BO3MOXKHOCTb MOCIIE COCKAIb3bIBAHUS C HAKJIOHHOW TUIOCKOCTH JIBUTATHCS
no Oymare Ha TOpU30HTAJIHHON MOBEPXHOCTH CTOJIa J0 OCTAaHOBKU. M3MepuM TOPMO3HOW MyTh,
MPOIIEHHBI MOHETOM MO TOPU30HTAILHON MTOBEPXHOCTH OT TOYKU A — MOJI0KEHUS LIEHTPA MOHETHI
B Hayase MyTH — J0 TOUYKH ocTaHOBKH B (puc.) CKopocTh MOHETHI B TOUKE A paBHa:

U= 1’2/."719 (1)
Eciu noBepXHOCTL HAKJIIOHHOM ¥ TOPU30HTAJILHON MJIOCKOCTHU BBIIIOJIHEHBI U3 OJTHOIO U TOI'O XK€

Marepurajia, TO UM COOTBETCTBYCT OAWH U TOT KC KO3(I)(I)I/II_II/ICHT TPCHUA:
h

=155 @

Ha 0CHOBE THX JIAHHBIX MOXHO HAHTH 3HAYEHHE MOIY/ISl MMITYJIbCA P 10 CTOJIKHOBEHHMSL.

Tak Kak BTOpas MOHETa JO CTOJIKHOBEHMS HAXOMHUTCSA B TMOKOE, MMITYJbC IEPBOH MOHETHI JIO
CTOJIKHOBEHHS PABEH UMITYJIbCY CHCTEMBI U3 JIBYX MOHET MOCIE MX CTOJIKHOBEHHS:

p=n+p

Hepeqenb Cpeacrs Oﬁy‘-IeHI/Iﬂ, HUCIMOJb3YEMBIX HA y‘-leﬁHOM 3AaHATHUHU. HAKJIOHHAasA IINIOCKOCThH,
moJjioca 6YM8.FI/I, JIMHEWKa HU3MCPUTCIIbHAA, MOHCTEI pa3HOI'0 JOCTOMHCTBA.

IIpakTHuyeckue 3a1a4u, 3aJaHUs, YNIPAKHEHUSI:

ONPEJEIIUTh UMITyJIbC MAaCCUBHON MOHETBHI IIOCJIE €€ CKOJIBKEHHS II0 HAKIOHHOW IUIOCKOCTH.
[ToctaBUTh Ha HYTM MAacCUBHOH MOHETHI Ooiiee JIETKYIO, M NPOAHAIM3UPOBATH PE3yabTaT HX
B3auMoJeicTBUSA. CpaBHUTH UMITYJIBC CUCTEMBI U3 ABYX MOHET 1O CTOJIKHOBEHUS C UMITYJIBCOM 3TOI
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CUCTEMBI ITOCJIC CTOJIKHOBCHHA.

ITopsinok BbINOJIHEHUSI Pa0OTHI.

1. Ilonoxute Ha HAKIOHHYIO IUIOCKOCTh MOJOCY OymMaru TakuMm oOpa3oM, 4YTOObI 4YacTh €€
mHoM 25 — 30 cM HaxoauIach Ha TOPU30HTAILHON TOBEPXHOCTH CTOJA.

MoHeTa, moyoKeHHasi Ha MOBEPXHOCTh OYMa)KHOM MOJOCHI Ha HAKJIOHHOW IJIOCKOCTH JIOJDKHA
IUIABHO COCKAJIb3bIBATh 1O HEHl M JBUTAThCS MO TOPU3OHTAIBHON MOBEPXHOCTH IO OCTAHOBKH.
[TonGepure Takue yroj HaKJIOHA MJIOCKOCTH U HAYaJIBHOE MOJIO’KEHHUE 3aITyCKa MOHETBI, YTOOBI MYTh
MOHETHI Ha TOPU30HTAJILHOM MMOBEPXHOCTH cOCTaBIIsAI 15 — 25 cm.

2. OT™MeThTe HayaJbHOE IIOJIOKEHHE MOHEThl Ha HAKJIOHHOM IUIOCKOCTH M €€ KOHEYHOE
MIOJIOKEHHE Ha TOPHU30HTAJIBHOW IUIOCKOCTH. IIpoBenuTe Ha TOPH3OHTAIBHO PACIOJIOKEHHOM
y4JacTke OyMa)kKHOHM IOJIOCHI MpPSMYIO, IO KOTOPOW JBUTANCS LEHTP AUCKAa MOHETHl. OTMeThTe
MIOJIOKEHHE LIEHTPAa MOHETHI B HayaJle TOPU30HTAIBHOTO yJacTKa MyTH (TO4Yka A) M B €ro KOHIIE
(rouka B). M3mepbTe TOpMO3HOH yTh S = AB

3. U3mepbte yuny katetoB h u L. [To popmyne (2) onpenenute KO3PUIMEHT TPEHUS MOHETHI O
Oymary. Haiinute cpeanee 3HaueHue ko3(h(HUIeHTa TPEHHUSI U TIOIPEIIHOCTb.

3Hast KOAQPUIMEHT TPEHUs, ONPEACTUTE CKOPOCTH MOHETHI B TOUKE A 110 opmyIie:

2ghs
vits (4
Tenom Maccoii m; MOKET CITYKHTh MacCUBHAs MoHeTa noctourcTBoM 5 p. ' 40 T 0.3 T renom

v=2ugs=

MeHbIIeit Macchl M, MOHeTa JocToMHCTBOM 1 py6ns ' 3.0 £ 0,3 1t

4. TlocTaBbTe HA MyTH ABUKCHUSI IEPBON MOHETHI BTOPYIO TAKUM 00pa3oM, 4TOOBI CTOIKHOBEHHE
IIPOM30LUIO B TOT MOMEHT, KOI'/la LIEHTP JNCKA MEPBOM MOHETHI NPOXOAMUT uepe3 Touky A. Ymap
JIOJIKEH OBITh HEI[EHTPATbHBIM.

OTMeThTe HauaJIbHOE TOJIOKEHUE LIEHTpa AUCKa BTOPOoi MoHeTh! (Touka C). 3amycTuTe nepByro
MOHETY C TOTO K€ MECTa Ha HAKJIIOHHOM IUIOCKOCTH, KaK M B IE€PBOM onbITe. OTMETBTE KOHEYHOE
MOJIOKEHHE IIEHTPOB TMCKOB TepBoii (Touka E) u BTopoii (Touka D) moner. Coenunute Touku A u E
otpe3koM AE, Touku C u D orpeskom CD. M3mepbTe paccTosHUA S| U S2

5. Ilo u3BECTHBIM 3HAUYEHHUSM MAacc MOHET m; U My, TOPMO3HBIX IyTeH S U Sy U KOdpPHUIIMEeHTa

TpeHUsi ¥ BBIUMCIUTE 3HAYEHUS CKOPOCTEN MOHET V, Vi, V2 ¥ MOJYJEH UX UMIYJIbCOB P, P1 U Pa.
6. Otnoxure Ha NpsAMBIX, Hpoxoasmux udepe3 Touku A u B, A u E, C u D, orpesku,
MPONOPLUUOHATIBHBIE MOIYISIM HMITYJIbCcOB MOHET. llocTpoiite BekTOphl p, p1 U p2. IIpoBepbre

BBITIOJTHSIETCS JTH ycioBue: P = Py + P;

7. IlocTpoiiTe BEKTOp mepeHecs Hadano BekTopa B Touky A Haiinute pa3sHOCTb BEKTOPOB.
W3meppTe NIMHY BEKTOpa U TO M3BECTHOMY MacmTaly MOCTPOCHHS BEKTOPOB HUMITYJIbCa
OIpEAEIUTE 3HAUEHUE MOTYJII BEKTOPA

8. Ompenenure rpaHully NOTPEHIHOCTEH 3HAYEHMH UMITYJIbCOB CHCTEMbl M3 JBYX MOHET JI0 U
noclie CTOJIKHOBeHHS. [IpoBepbTe, JEKUT T OOHAPY)KEHHOE pa3ludhe UMITYIbCOB B Mpeenax
rpaHull OI'PEIIHOCTEN U3MepeHuid. Pe3ynbTaTel U3MEPEHUN U BBIYMCIIEHUN 3aHECUTE B OTUETHYIO
TadnuILy.

9. OmeHuTe TpaHUIlBl IOTPEIIHOCTEN U3MEPEHUSI YCKOPEHUS B 000UX OMBITaX M OMpEAeTIuTe,
COIJIACYIOTCS JIM 3TH 3HAUYCHUS YCKOpEeHUs. Pe3ynbTaThl MU3MEPEHUN U BBIYMCICHUN 3aHECUTE
B OTUETHYIO TaOIUILY.

P2
Si, | Sz, h L, P P1 , e r
S, M Kl - M p u £ KIr-M
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¢ KT M ¢
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Ykazanue: IIpu oOuLEeHKe TIpaHMI] MOTPEUIHOCTEH H3MEPEHUH B JAHHOM DKCIIEPUMEHTE
HE00X0IMMO O00paTUTh BHUMAHUE Ha TOT (DaKT, YTO MPU MOBTOPHOM 3aIyCKE MOHETHI U3 OAHOTO U
TOrO K€ MECTa Ha HAaKJIOHHOM IIJIOCKOCTH INPOMACHHBIA IIyThb 10 TOPU30HTAJIbHOW IOBEPXHOCTH
MOXET 3aMETHO OTJIMYaThCA OT MEPBOro pe3yiprara. Pasnmuuue pe3ynbTaToOB IMOBTOPHBIX OIIBITOB
CBH/IETEJILCTBYET O CYIIECTBEHHOM BIIMSHUM CIIy4aiHBIX (PAKTOPOB Ha Pe3yiIbTaThl SKCIIEPUMEHTA.
Takumu ¢akTopamMu MOryT OBbITH ACHCTBUE MNAJBLEB 3KCIEPUMEHTATOpa IMPH 3alyCKEe MOHETHI,
HEPOBHOCTh IMOBEPXHOCTH OymMarm M MHOToe apyroe. I'panuiia aOCOMIOTHOH CcHCTEMaTHYEeCKOM
MIOTPEIIHOCTH U3MEPEHUN MPONHIEHHOIO YT UMEET B JAHHOM DKCIEPUMEHTE 3HAU€HUE OKoJo 1
MM. OTO 3HAUUTENBHO MEHbIIE HAOIIOAAEMBIX  CIIyYallHBIX  OTKJIOHEHHWH, I03TOMY
CHCTEMaTHYECKMMHU MOTPEUTHOCTSIMUA U3MEPEHUI B JAHHOM CIy4ae MOXKHO IpeHeOpeyb.

JU1 OLIEHKM TI'paHuUl] CIy4alHbIX NOTPEIIHOCTEH MOYKHO BBINOJIHUTH ceputo u3 10 usmepenuit
TOPMO3HOTO ITyTH MpPU OJIMHAKOBBIX YCIOBHUSX 3aIlyCKa MOHETBI, HAMTU cpeiHee apupMeTHuyecKoe
3HAQYECHHUE TOPMO3HOTO IIYTH S CP U CPEIAHIOI0 KBAIPATUYHYIO IIOIPEIIHOCTD.

['panu1bl aGCOMIOTHBIX NOT'PEIIHOCTEN U3MEPEHUH MyTH S 11 S2 MOKHO CUUTATh MPUOTUZUTEIHHO
PaBHBIMU IpaHUIE A0CONIOTHOM MOTPEIIHOCTH U3MEPEHUH TIEPBOIO TOPMO3HOTO MYTH:

CuMras 4yTO MOrPEIIHOCTH U3MEPEHUS MAacChl U KOA(PPHUIMEHTAa TPEHUS IPEHEOPEKUMO aIbl 110
CPaBHEHHUIO CO CIIY4alHBIMU IOI'PEILHOCTAMU U3MEPEHUN IPOMACHHOIO IIYTH, OIIPEACIIUTE IPAHULLY
OTHOCHUTEILHOM MOTPEIIHOCTH U3MEPEHUS UMITYJIbCA.

Tabauubl 1 BbIBOABI (0e3 GopMyTHPOBKH).
Cnenaiite BBIBOJ] O IPOBEEHHOM padoTe

KoHTpoJibHbBIE BONIPOCHI, TECThI, 32JaHUS 110 TeMe Y4eOHOr 0 3aHSATHS.

1) Beoruncnure 3HaYeHUS KUHETUYECKOW SHEPTHH CUCTEMBI U3 JIBYX MOHET /10 CTOJIKHOBEHUS U
IIOCJIE CTOJKHOBEHUS M HaWguTe HX pa3HocTh. OUEHUTE TIpaHMIly MHOTPEIIHOCTH H3MEPEHUs
KMHETUYECKOW PHEPTUU U CIENIalTE BBIBOJ, SIBISAETCS JIM MPOLECC CTOJIKHOBEHUS MOHET YIPYIUM
yZapoM.

2) OueHHTe MOTPEIIHOCTh U3MEPEeHUs: KO (PUIIMeHTa TPEHUSs, Ul Yero MATh pa3 ONpelesInTe
TaHT'€HC [IPEAETIBHOIO yIila TPEHMUS.

3) IlpoxenaiiTe oOmBIT C JIBYMsS OJMHAKOBBIMH MoOHeTamH. IIpoBepbTe, BBINOJHUTCS JIU
W3BECTHBIN U3 TEOPUHU PE3YNbTAT, YTO MPU YIPYTOM HELEHTPAIBHOM YAApE BYX TE€J OJAMHAKOBOMN
MAaccChl, U3 KOTOPBIX OJTHO MMOKOMUTCS, TEJA MOCIIE y1apa Pa3jIeTaloTCs MO MPSMBIM YIJIOM.

JIABOPATOPHOE 3AHSTHE Ne 3 o teme 2 (AyIuTOpHasE caMOCTOsITENIbHAs paboTa).
3ananme: V3mepeHre BIaKHOCTH BO3/IyXa.

Hean:
- Hayuutbcs monp30BaThesi ICUXPOMETPHUECKOM TabIuIIeH 711 onpeeTieHHs BIaKHOCTH BO3IyXa.

- OnpenenuTs BIAKHOCTh BO3/lyXa B ayJJUTOPHUH.

Kparkune Teopernyeckue, CIpaBOYHO-MH(pOpPMALMOHHBIE W T.NI. MATEPHAJbI IO TeMme
3aHATHSA.

ATMochepHBIi BO3ayX MpeacTaBisieT co00il cMech pa3nuyHbIX Ta3oB: azora (N3), kuciopoaa
(O3), yrmekucnoro raza (CO;), Bogopona (H,) u psama apyrux. B Bo3ayxe mpakThuecku Bceraa
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MMEETCS HEKOTOPOE KOJIMYECTBO BOASHOrO Mapa. KaxIplil U3 ra30B BHOCHT CBOM BKJIAJ B CyMMapHOE
JaBJIeHHE, IPOM3BOAUMOE BO3LYXOM HAa HAXOAIIUECS B HeM Tena. 11o 3akoHy J{anbToHA JaBJICHUE
BO3/lyXa PABHO CyMME HAapLUHUAIbHBIX IaBICHUN COCTABJIAIOMINX €O Ta30B:

Poosn =Pn +Po +Pco +Puo

Abcontomuasn enaxcnocme (napyuanvbHoe O0asieHue 800AHO20 napa) — NABIEHUE, KOTOPOe
MPOU3BOIMI OBl BOASIHON Tap, €clii Obl BCE OCTAJIbHBIE T'a3bl OTCYTCTBOBATH. Ee BBIpakarOT B
enuuuax nasnenus — [a (ITackanax) uim MM pT. CT. (MHJUIUMETpax PTYTHOTO CTOJI0A).

Abconomnoll  61aX*CHOCMbI0 HA3BIBAIOT M COJIEpP)KaHUE MapoB BOJBI B EIUHHIIC OOBeMa
BO3/yXa. B 9TOM cllydac ee BBIPaXKAIOT B ¢IMHULEX IIIOTHOCTH — KI/M".

[To maprmanibHOMY IAaBICHUIO BOJISTHOTO Mapa Heb3sl CYAUTh O TOM, HACKOJIBKO BOJISTHOM Tap
JalleK OT HACBIINIEHHs, a UMEHHO OT STOT0 3aBHCUT WHTCHCHBHOCTH WCIAPEHUSI BOJABI (MU €e
KOHJICHCAIIMSI) H, CIIEOBATEIbHO, IMOTEPS BJIArH KUBBIMH OpraHu3Mamu. [losTomy BBOIAT
BEIIMYMHY, IMOKa3bIBAIOIIYIO, HACKOJIBKO BOJISHOW MMap MpW JaHHOM Temiieparype Jalek OT
HACBILLEHUS — OMHOCUMENLHYIO BLANCHOCHb.

OmHnocumenvhou  6naxcHocmuio Bo3nyxa () Ha3bIBalOT OTHOUIEHUE MAapLUHUAIBLHOTO
JABJICHUS BOJSIHOTO Tapa, COAEPIKAIErocs B BO3AyXe MPHU JaHHOU TeMIieparype, K JaBICHHUIO
HACBIIIIEHHOTO Tapa MPH TOH K€ TeMIepaType, BRIPAXKEHHOE B TPOICHTAX:

BnaxxHocTh BO31yXa M3MEpSIOT C MOMOIIBIO OCOOBIX NPUOOPOB: TUTPOMETPOB U
NCUXpoMeTpoB. [IcuxpoMeTp COCTOUT U3 IByX TEPMOMETPOB. Pe3epByap 0JHOTO U3 HUX OCTAETCs
CYXMM, 1 TEPMOMETpP IOKA3bIBAET TEMIIEPATYPY BO3ayXa. Pe3epByap Apyroro OKpykeH IMOJIOCKON
TKaHU, KOHEL KOTOpOW omylieH B Bojay. Boma ucmapsiercs u, Onaronmaps 3TOMY, TEPMOMETP
oxyaxxkaaercsa. Yem OoJblie OTHOCUTENIbHAS BIAXKHOCTh, TEM MEHEe HHTCHCUBHO HJIET MCIIapeHue U
TeM 0oJjee BBICOKYIO TEeMIIepaTypy IOKa3bIBaeT 3TOT "BiIaxHelii" Tepmomerp. [lo pasHoctu
TEMIepaTyp TEPMOMETPOB C IMOMOMIbIO CIEHUAIBHBIX TAaOIUI] MOXHO OIPENEIUTh BIAKHOCTh
BO37yXa.

Ilepedenns cpeacTB 00y4eHHsI, HCIOJIB3yeMbIX HA Y4eOHOM 3aHATHHU: IICUXPOMETP.

IIpakTnyeckne 3amauM, 3aJaHUsl, YNPAKHEHHUsI: OIpPEACIUTh BIAKHOCTH BO3AyXa B
ayJIMTOpUHU.

ITopsinok BbImOTHeHUsI PadOTHI.

1. Cuarp nokazanus Tpex "cyxux" M Tpex "BIaXHBIX" TEPMOMETPOB, OOpallias BHUMaHHE Ha
LIEHY JEJIEHUSI TEPMOMETPOB.

2. Ilo moka3aHMsIM TEPMOMETPOB CIPYNIIUPOBaTh UX B TPU Hapbl: "CyXOW - BIIa)KHBIM'".
OmnpenenuTts pa3HOCTb NOKA3aHUHN B KaX 0 Mape.

3. Ilonb3ysCh TCUXPOMETPHUUECKON TaOMUIeH, ONPENEIUTh OTHOCHTEIBHYIO BIIAXKHOCTb
BO3JlyXa IS KaXKI0M Iapbl TEPMOMETPOB.

4. Onpenenuts CpeaHee 3HAUEHUE OTHOCUTENIBHOM BIQXKHOCTH BO3AyXa IO (GopmyIie:

5. OnpenenuTh NOTPEIIHOCTH U3MEPEHUN.

6. OdopMuth OTUET. JJaHHBIE OTBITOB U PE3YJIbTaThl BHIYMCICHUI 3aHECTH B TAONIHUILY.

Ne ,C At ©, % AQ, % ,%0
,C

1

2

3

7. Cnenath BBIBO,.
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KOHTpOJILHLIe BOIIPOCHI, TECTbI, 3aITaHUA MO TEME y‘lGﬁHOFO 3aHATHUA.

UTo Takoe HACHIIICHHBIM U HEHACHIIIICHHBIN rap?

Yro Takoe Touka pochl?

UYro Takoe abCOTIOTHAS BIAXXHOCTh BO3/lyXa, OTHOCUTENIbHAS BIAKHOCTh BO3IyXa?

OTtHocuTenbHas BIAXXKHOCTh BO3yXa B KoMHarte 43%, remneparypa - 19°C. Kakyro remneparypy

MOKAXET BJIAXKHBIA TEPMOMETP IICUXpOMeETpa?

5. B xomHaTe 06beMOM 200 M’ OTHOCHTENBHAS BIAXKHOCTH Boznyxa npu 20°C pasna 70%.
Omnpenenuts Maccy BOJSHBIX 1APOB B BO34yX€ KOMHATHI.

6. OrtHocuTenpHas BiaxHOCTh Bo3ayxa npu 20°C paBHa 58%. Ilpu kakoii MakCUMaJIbHOM

TEMIIEpaType BbIIAAET poca’?

b=

JIABOPATOPHOE 3AHSTHE Ne 4 o teme 2 (AyIuTopHas caMOCTOSATENbHAs paboTa).
3ananue: V3MepeHne NOBEPXHOCTHOTO HATSHKEHHS KHUJIKOCTH.

easn:

- ONpCACIINTb KOI)(b(bI/IL[I/IeHT MOBCPXHOCTHOTO HATSKCHUSA BOJAbI MCTOAOM OTpPbIBA KallCllb,
CPaBHUTbH ONBITHBIN PE3yIbTAT C TAOIUYHBIM;

- paccuuTaTh MOTPELIHOCT U3MEPEHUM.

Kparkue Teopernyeckue, CHpaBoYHO-UHGPOPMALMOHHBIE M T.N. MaTepHaJbl 10 Teme
3aHATHS:

Kak u nro0as MexaHn4eckas cucTeMa, HOBEPXHOCTHBIN CIIOH JKUIKOCTH CTPEMUTCS YMEHBIIUTh
CBOIO [TOTEHLIMAJIbHYIO SHEPTHUIO. 3a CYET YMEHBIIECHUSI 3TON SHEPIUH MOJIEKYISIPHBIE CUIIBI — CHIIBI
MOBEPXHOCTHOTO HATSDKEHUS — COBEPILAIOT PabOTy A cOKpalas miomaas cB0OOOIHON MOBEPXHOCTH
KUAKOCTH S Ha Benu4nHy A S.

A=0c-AS (1)

KoapduuueHT mnpomnopuroHaIbHOCTH ¢ Ha3biBaeTcsl K03()UIMEHTOM MOBEPXHOCTHOTO
HATsDKEHUS JaHHOW >kuakoctd. M3 ¢dopmynsr (1) BHIHO, YTO OH YMCICHHO paBEH CHIIE
ITIOBEPXHOCTHOIO HATSDKEHUS [, IEHCTBYIOIIECH HA €MHUILY JUIMHBI JINHUH, OTPAaHUYMBAIOLIEH KaKyIO
— 00 YacTh CBOOOIHOM MOBEPXHOCTH JKUAKOCTH:

G=§;(£) (2)
M

JUist Karuid B MOMEHT €€ OTpbIBa OT KOHIIa TpYOkH (cM.puc.1) cunoif Oyner Bec Karuiu:
F=mg (3)
JMHMSA, OTPAaHUYMBAIONIAsi CBOOOJHYIO MOBEPXHOCTh XKHUJIKOCTH, — JUIMHA OKPY)KHOCTH IICHKH
Karim

(=7 dyx 4)
Orcrona o= % (5)
7z' .

w.K.

Ilepeuennb cpeacTsB 00y4eHHsl, HCMOJIb3yeMbIX HA Y4eOHOM 3aHSITHHU: [UIIETKA, IITATUB, IBE
OIOKCBI, TEXHUYECKUE BECHI C PA3HOBECOM, MHKPOMETP, CTAKaH C UCHBITYEMOW KUAKOCTHIO.

ITopsiiok BbINOJIHEHUS PadOTHI:

1. B3BecuTs mycTyro OIOKCY m;.

2. V3mMepuTh MUKPOMETPOM BHYTPEHHHUU nuamerp numnetkd d (Mm). [lns 3TOro mpuMeHuUTh
CJICAYIOIIMIA IPUEM: BCTaBUTh B KaHaJ MUIETKU UIITy Wik 00paboTaHHYIO HAXKIauYHOW OyMaron «Ha
KOHYC» IPOBOJIOYKY, OTMETUTh Ha HEH MeCTO, 10 KOTOPOil OHA BOIILJIA B MUMIETKY. 3aTE€M BBIHYB UIILY
(IpOBOJIOYKY), U3MEPUTH MHUKPOMETPOM €€ JUaMeTp B OTMEUECHHOM MecTe. BhluMcIuTh aAuamerp
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IIEHKU Karwi o popmyIe:
dp
3. C nomouibio MUIMETKH HAKANaTh BO B3BEUICHHYIO OIOKCY N = 50 Kamenb BOBI.
4. BsBecuTh OIOKCY C )KUIKOCTBIO M.
5. BpruucauTh Maccy KHUAKOCTU: My — My
6. Bpruncautb Ko3QPUIHEHT MOBEPXHOCTHOTO HATSHKEHUS 10 (popmyIe:
o (m-m)g H
r-d,, -n M

II.K.

7. 11OBTOPHUTH SKCIIEPUMEHT € KOJIMUYECTBOM Kareib np = 60.

8. Paccuurath cpenHee 3HaUCHHE KOY(GPUIUEHTA IOBEPXHOCTHOTO HATSHKEHHSI IO (JOPMYIIE: Gep

o, +0o,
2

9. CpaBHUTb HaMJICHHBIH peE3ylbTaT G¢ C TaOJIMYHBIM 3HaueHHEM Ko3(uimeHTa
MOBEPXHOCTHOTO HATSHKEHUS U OIIPEJICIINTh OTHOCUTEINIbHYIO MOIPEIIHOCTh U3MEPEHH 10 hopMmyie:

o

maé ch

o x100%

o

mab

10. PaccunTarh aOCOIIOTHYIO IIOIPEIIHOCTD IKCIIEPUMEHTA 110 (hopMyiam:
Aoy = 01— 0¢p

Aor= 02— 0cp

‘Acl‘ + Acz‘
Ao-cp = -
2
Tabauubl u BbIBOABI (0€3 GopMyIHPOBKH).
Macca Macca | Buyrpe Jlaver Koa¢duw.
< | Ilycro OJIHOH H. noBepxH. | OTHOCHTENBHA
= N brokcer | Beex | Ywucio p
2 i KalUTH, | JuameT - HATSOHKCHU s
g C Karej | Karelb, HICHKH
OroKC m,—my, p o MOTPEIIHOCTb,
;2 KHUJIKOCTD b, My~ n — Karuiy, o
BI, My, n TpyOKH, JKHUJIKOCTH, 3, %
10, My, KT | My, KT A
8 drp, M o, Hm
1 50
2 60

KoHTpoJibHbIE BONIPOCHI, TECThI, 32JaHUS 110 TeMe Y4eOHOI 0 3aHATHS.
1) Kak noBnusier Ha Maccy Karuii ObICTpoTa e€ maaeHus ?

2) Yto mpouzoiaér ¢ Kor(PUIMEHTOM MOBEPXHOCTHOTO HATSDKEHUS, €CJIM  OMNBIT MPOU3BECTH C

IIOJIOTPETON BOAOM ?
3) Kaxue npuuuHbl BIUAIOT Ha KOA(GOUIIHMEHT TOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTH?

4) IloBepxHoctHoe HaTspkenue raunepuna 0,059 H/m. Kakyio paboTy coBepriatr CHiibl
TI0BEPXHOCTHOTO HATSDKCHUS [IPH YMEHBIICHHH TOBEPXHOCTHOTO CJI0s MIMIeprHa Ha 20 cM™?

3ananust 00y4arOIUMCS JJI51 CAMOCTOATEIbHOM PadoThI:

[TomorpeiiTe ¢ NMOMOIIBIO CIHUPTOBKHU BOJY, MPOJEIAUTE OMBIT, ONpeaenure Kod(h(PUIUEHT

IIOBEPXHOCTHOTO HATSDKEHUSI IOJOTPETOM BOJBL. 3alMILNTE MOJTYYEHHbBIN PE3YNbTar.

JIABOPATOPHOE 3AHSTHE Ne 5 o treme 2 (AyIuTopHas caMOCTOsTENbHAs paboTa).

3aganue: M3ydyeHue TEIIOBOro pacIMpeHus TBEPIABIX TEI.

ean:
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- U3YYUTh OCOOCHHOCTH PaCIIMPEHUs TBEPABIX TeJ, YCTAHOBUTH (pU3HUECcKuil cMbICH KO3 duienTa
JIMHEWHOI'O paclIMpEeHMs TBEPIOrO Tena.

Kparkue TeopeTuueckue, CipaBOYHO-MH(POPMALHOHHBIE U T.II. MATEPHAJIbI 110 TeMe 3aHATHS:
H3meHeHne Kakoro au00 OJHOTO pa3Mepa MpH MOBBIIMICHUN TEMIepaTypbl HAa3bIBACTCS JIMHEHHBIM
pacmmpenuem Tena. OHO, Kak TIOKa3blBaeT OMbBIT, B TEPBOM HPUOIMKECHUU IPSIMO
PONOPIHOHANBHO TIEPBOHAYANGHON JymMHe Tena mnpu  Temmeparype 0°C M H3MEHEHHMIO
TeMIepaTyphbl:

Al=a-1lg-At

Koapduuuent nponoprumonasbHoctd @ Ha3biBaeTcsl KO3(D(UIMEHTOM JTUHEWHOTO PaCIIUpPEHHS
JIAHHOTO BELIECTBA U [IOKA3BIBACT HA KAKYIO 4acTh CBOCH Bemmuuubl 1pu 0°C H3MEHseTCs IIMHA Tela
npu Harpesauuu 31oro tena Ha 1° C. KosduuuenT TuHEHHOro paciupenus TBEPIBIX Te/ 3aBUCHT
OT poja Tell.

Ilepeuensb cpeacTB 00y4eHHsl, HCMOJIb3yeMbIX HA YUeOHOM 3aHATHH:
npubop Ut onpezenaeHus ko3 puuuenTa TMHEHHOr0 pacIuPEeHUs; HHIAUKATOP; Mapoo0pa3oBaTelb
C PE3MHOBBIM IIUIAHTOM; 3JIEKTPOILIUTKA; TEPMOMETD; JTMHEHKA

IIpakTHyeckue 3a1a4u, 3aJaHUsl, yIPAKHEHUS:

[TpoBecTH OIBIT 1O oTnpeAeaeHn o K03 (UIMeHTa TMHEHHOTO PACIIMPEHUS IIsl MaTepHallOB CTalb U
natyHb. Vcnonw3ys ¢opMyiny yUIMHEHHs! TBEPAOTO Tela ONpPeNeNuTh KO3 UIMEHT JTMHEHHOTO
pacuIMpeHust CcTald MW JIaTyHH, CpPaBHUTh peE3yibTaThl OMNbITA C TAaOJWYHBIM 3HAYCHHUEM
Kod(puIMEeHTa JTUHEHHOTO0 pacIIMpeHus Uil AaHHBIX MarepuaioB. ONpenenuTh MOTPEIIHOCTh
U3MEPEHUSL.

ITopsinok BbINOTHEHHUS padOTHI:

1. 3MepuTh TEMIIepaTypy OKpYKarOLIEN CpeIbl

2. Ilpoxets TpyOKY U3 UCHIBITYEMOI'O MaTepHaja B OTBEPCTHUS Ha CTOMKaxX mMpubopa. 3aKpenuTh OIUH
KOHEIl TPYOKH CTOMOPHBIM BUHTOM TaK, 4YTOOBI 3230p MEX/ly CTOMKON M MJIACTUHON HE MpeBbIIIai 5
— 7 MM U1 NIO3BOJISII BUAETh KOHEL U3MEPUTEIBHOIO CTEPKHS.

3. V3MepuTh HaYaJIbHYIO JUIMHY TPYOKH NPH KOMHATHOM TeMIepaType, CunuTast JUIMHOW pacCTOsIHUE
OT CepeIMHBI CTOMOPHOTO BUHTA A0 OJIKaiIel K HeMy CTOPOHBI IUTACTUHBI Ha TPyOKe.

4. IloctaBuTh My(QTy HHIUKATOpa B MaTpyOOK CTOMKM TakuM o0O0pa3oM, 4YTOOBI KOHELl
U3MEPHUTENBHOTO CTEPXKHS CONPUKOCHYJCA C IUIACTMHOM TPYOKM M NpPYKHHA HMHIMKATOpa
nojyduna Obl HEOOJbIIOE HATsHKEHWE — OoJblIas CTpeiKa JODKHA IpPU 3TOM  OIHUCaTh
NpUOJIM3UTENBHO OJUH WIK J1Ba 000poTa. 3aKpenuTh WHAMKATOP B TAKOM IOJIOKEHUH BHUHTOM,
uMeromeMcs: Ha narpyoke. [Ipu momomuu ycTaHOBOYHOI'O KOJIbIa YCTAHOBUTH HYJb IIKAJIBI MOJ]
KOHIIOM OoJibIIOi cTpenku. Ecnu Hynb ycTaHOBUTH He ynaércs, CHATh HadalbHOE IOJIOKEHHE
MHIMKATOpa.

5. Hanetb Ha KOHel TPyOKH PE3UMHOBYIO TPYOKy mapooOpa3oBatessi B KOTOPOM KUITUT BOJA.

6. Ilocne Toro, Kak U3 cBOOOJHOTO KOHIIA TPYOKH CTaHET CHUJIbHOM CTPYEHl BBIXOAMTH Hap, CHAThH
KOHEYHOE II0Ka3aHUe 110 KPACHOH IlIKaJle HHANKATOpa

7. OTMETUTb KOHEUHYIO TEMIIEpaTypy TpyOKH, IPUHSB €e paBHOU TemnepaType napa. Temneparypy
napa npuHaTh pasaoit 100 C

8. 3amonHUTh TabIUILY.

9. Paccuurarh yuuHenue crepkus: Al = az - ay

10.  PaccunrtaTh U3MECHEHHE TEMIEPATYpbI cTepkHs:AL =tz — Ty
11.  Bpuucauth KO3QPUIHCHT TUHEHHOTO PACIIMPEHHUs MaTeprana TpyoKku o gopmyie:
Al
Ty - At
12.  CpaBHHTH pe3y/ibTaT OMBITA C TAOIUYHBIM 3HAYCHHEM M OINPEICIUTH OTHOCHUTEIBHYIO

MOrpeIIHOCTL SKCIICPUMEHTA:
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13.  IlpomenaTh BCce M3MEPEHUS U BBIUUCICHUSI C TPYOKOU U3 IaTyHHU.
Tabauubl U BbIBOABI (0€3 GopMyINPOBKH):

Ne| Marep | Jaun Paccrosinue Yanune | Temnepar | U3mene | Koa¢ | Iorpe-mmn
Haj a MEXKIY HHE ypa HHE ¢. 0CTh
BelIeCT | CTepiK HIAPUKaMHU
Ba HA npudopa

Hayane | KoHeu
HOe HOE
1 | Craab
2 | JlaTyHb

KoHTpoabHbIe BONIPOCHI, TECTHI, 3aJaHHS 10 TeMe Y4eOHOr0 3aHATHS:
1. U3menutcs M pe3ynabTar J1abopaTopHON paloThI, €ciaM MONYyI0 TPYOKYy 3aMEHHTbH CILIOUIHBIM
METAJUIMYECKUM CTEPKHEM U3 TOTO K€ Marepuaina?
2. Ilouemy npu OTCUETE YAIMHEHUS IO MHAUKATOPY MBI MOJIb3yeMcs KpacHOM mikanoi nmpubdopa? Kax
clieIoBaso Obl MOCTYMUTh, €M Obl KPACHOMW IIKaJIbl HE OBbLIO?
3. OObsicHUTE (PU3HYECKUIA CMBICT KO3 PUIIMEHTA TMHEHHOTO PACIIMPEHHS TBEPIOTO TEa.

3aganns 00y4YarIUMCS AJIs1 CAMOCTOATEIbHOH PadoThI:
1. Ha CKOJBKO YBENMUHTCS JUIMHA MemHOI mpoBonoky npu eé mHarpesanuu ot 0°C no 100°C, ecim
IIepBOHAaYalIbHas JUIMHA IPOBOJIOKU paBHa 100 m?
2. CranbHoii crepxens npu temmeparype 0° C umeer mmuny 1 merp. Ilpu Kakoil TemmepaType ero
mHa Oynet 1 M 5 cm?

JIABOPATOPHOE 3AHSTHE Ne 6 no teme 3 (AyauTopHasi caMOCTOATENbHAs paboTa).
3apanme: OnpezeneHue TemMrnepaTypbl HUTH JaMIlbl HAKaTUBAHHUS.

ean:
- OIIPEACIIUTH TEMIIEPATYPY HUTH JIAMIIbl HAKAJIMBAHUSA 110 BOJIBTAMIIEPHON XAPAKTEPUCTHUKE.

Kparkue Teoperndyeckue, cipaBo4HO-HHGPOPMALMOHHBIE U T.Il. MATEPHAJIBI IO TeMe 3aAHATHS:

TeMnepaTypy HHUTHU J1aMIIbl HaAKaJIJUBAHHUSI MOXKHO y3HaTB, HOHB3Y${CB 3aBUCUMOCTBIO COHpOTI/IBJ'IeHI/ISI
ot temneparypsl: R = Ro(1+at). Jnst aToro, n3mepus npeaBapuTenbHO CONIPOTUBIEHUE HUTH JaMIIbl B
XOJIOJHOM COCTOAHUHU TeCTep0M, CHATH BOJIBTaMHepHyIO XapaI(TepI/ICTI/IKy JIAaMIIBI. HO HafIHCHHLIM
3HA4YCHUIM CHIIBI TOKA H HaprI)KCHI/ISI HaUTH COI‘IpOTI/IBJ‘IeHI/IC HUTU U eé TeMnepaTypy. O}IHaKO
HCOGXOI{I/IMO leeCTB, 4yToO COHpOTI/IBHeHI/Ie MECTAJIJIOB 3aBHUCHUT OT TeMl‘IepaTprI HC COBCEM J'II/IHCﬁHO.
OCOGGHHO 9TO CTAHOBUTCA 3aMCTHO HpI/I GOHLIHI/IX nepenanax TeMHepaTypBI (KaK B T1aHHOM cnyqae).
[ToaTomy, mpu U3MEPEHUN COTIPOTUBIICHUS B XOJIOJHOM COCTOSTHUU BbIOMpaeTcs o = 5*10 - K'l, aB
FOpSI‘-ICM

o =5,8%10 K.

ITepedenns cpeacTsB 00y4eHHsI, HCIOJIb3YeMbIX HA y4eOHOM 3aHATHH:
VICTOYHUK DIIEKTPUYECKON DHEPIUM; DPE3UCTOP; IJIEKTpUYECKass JlaMIla HAKaJMBAaHWUS MaJon
MOIIIHOCTH; aMIIEPMETP; BOJILTMETP; KIIOY; COEAUHUTENbHbIE IPOBOJIA.
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IIpakTHyeckne 3ana4u, 3a1aHUs, YIPaKHEHUS:

CoOpath 3JEKTPHUYECKYIO IIETb, OMNPEACTUTh IOKa3aHUsA DSJICKTPOU3MEPHUTEIbHBIX MPUOOPOB;
UCTOJB3Yys 3aKoH OMa paccuuTarh CONMPOTHBIICHUE JICKTPUUECKON JaMnodku. Mcmons3ys Gpopmyiry
3aBUCHMOCTHU COIPOTUBIICHUS IIPOBOJIHUKA OT TEMIIEPATyphl ONPEIEIUTh TEMIIEPATYPY HUTH HAKaJA.

Ilopsiiok BbINOJIHEHUS PadOThI:

1. MI3MepbTe CONMPOTHBIEHUE HUTHU JIAMIIBI B XOJIOJHOM COCTOSTHHM C TIOMOIIBIO TecTepa. ITO AacT
BO3MOKHOCTh BBIYMCIUTH CONPOTHUBICHHE HUTHU NpHU Hyjde rpaxycoB llembcus. [[nst BblumcieHus
BOCIOJIb3YHTECh 3HAUEHUEM TEPMHUYECKOr0 K0P PUIIUEHTA o).

2. Cobepure 11eTb COTJIACHO CXEME.

3. Caumute BAX, nepemernas aBmxok peocrata (MuHuMyM 10 3amepoB). Pe3ynbrarel 3anecure B
TadNuILy.

4. BpluuciuTe CONPOTUBICHHWE M TEMIIEpaTypy I KaKIOro 3amepa, HCIONb3ysd 3HAaYCHUEM
TEPMUYECKOT0 Kod3(puiimenTa o, U BEIYUCIECHHBIM Ry.

5. [octpoiite BAX u 3aBucumocts R = f (t).

BriBon:
Ha ocnoBannn BAX crhenaiite BbIBOJ, KakuM 00pa3oM TeMmIleparypa BIHSET HAa CONPOTHUBIICHHE
AJIEKTPUYECKOM JIaMIIbI.

KoHTpoJsibHBIE BONIPOCHI, TECThI, 3aJaHUS 110 TeMe Y4eOHOI 0 3aHATHS:

1. Uem 00BsCHSETCS 3aBUCUMOCTD 3JIEKTPUUECKOT0 COMPOTUBICHUS METAIIOB OT TeMIEepaTyphl?
2. KakoBbl OCHOBHBIE HCTOYHUKH MTOTPEIIHOCTEN N3MEPEHUI B IaHHOM 3KCIIEPUMEHTE?
3.Kakum criocoO0oM MOKHO HOBBICUTH TOYHOCTh U3MEPEHUH B TaHHOM 3KCIIEPUMEHTE?

3aganns 00y4arIUMCS AJI51 CAMOCTOSATEIbHOUH PadoThl.

1. IIponenare nabopatopHylo paboOTy C JAPYroil J1aMmod HakaduBaHUs OOJBIIEH MOITHOCTH.
CpaBHHTE TeMNepaTypbl HUTEH HAKaJOB.

2. Pemnts 3aa4u O UHAUBUTYAJTbHBIM KAPTOUKAM.

JIABOPATOPHOE 3AHSTHE Ne 7 o teme 3 (AyIuTopHas caMOCTOsATENbHAs paboTa).
3apanme: Onpenenenue 3/1C 1 BHYTpEeHHETO CONPOTUBIICHUS HCTOUHUKA HAIIPSDKEHUSL.

ean:
- u3yuuth crocoO onpeaeneHuss I/C u BHYTPEHHETO COMPOTUBICHUS UCTOYHHUKA SIEKTPUUECKOM
SHEPTHUH.

KpaTkue Teopernyeckne, cipaBo4HO-HHGOPMALMOHHBbIE U T.Il. MATEPHAJIBI IO TeMe 3aHATHSL:

st moaaepxkaHus TOKa B MPOBOJAHUKE HEOOXOAMMO, YTOOBI PA3HOCTH MOTEHIMANIOB (HAMPSKEHUE)
Ha ero KOHIaX OblIa HEM3MEHHOM. JIJIs 3TOTO UCMONB3YETCsI UICTOYHUK TOKA. Pa3HOCTh MOTEHINANIOB HA
€ro mojrocax oOpa3yeTcsl BCIEICTBUE pa3felieHUs 3apsj0B Ha MOJOXKUTEIbHBIE M OTPHIIATEIbHBIC.
Paboty o pazaeneHuro 3apsA0B BHITOIHIIOT CTOPOHHUE CHIIBI (HE NIEKTPHUYECKOTO TPOUCXOKICHHUS).

Benuunna wusMmepsiemas paboTOW , COBEpIIaeMOl CTOPOHHMMH CHJIAMH TPH [EePEMEICHUU
€AUHUYHOTO TOJIOXUTEILHOTO JIIEKTPUYECKOTO 3apsga BHYTPH HMCTOYHMKA TOKa, HAa3bIBAETCS
ANIEKTPOABIKYIIEH crinoi ucrounnka Toka (3/1C) € u Beipakaercs B 8obmax.

Korna nenb 3aMbIkaeTcs, pa3ieIeHHbIE B UCTOYHUKE TOKA 3apsbl 00pa3yIoT JIEKTPUUYECKOE ToIIe,
KOTOpO€ MepeMelaeT 3apsipl BO BHEIIHEHW IeNH; BHYTPU K€ UCTOYHHMKA TOKa 3apslibl JBUKYTCS
HABCTpeuy MO0 MO JSHCTBHEM CTOPOHHUX cuil. Takum o0pa3om, SHeprus, 3arnaceHHasi B MICTOUHUKE
TOKa, pacxoayercs Ha paboTy MO MEepeMEICHHIO 3apsfa B IENH C BHEIIHUM R U BHYTPEHHUM 7
COTIPOTHBIICHUEM:

A=¢eq; ¢=IR+Ir nmme=U +1Ir, rne
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MOKHO OIIPCACTIUTD SKCIICPUMCHTAJIBHO € U ¥

Ilepeuensb cpeacTB 00yUeHHsl, HCMOJIb3yeMbIX HA YUeOHOM 3aHATHH:
HcToyHuK 37EKTpUYECKON 3HEPruu; PE3UCTOpP; aMIepMETp; BOJBTMETP; KIIIOY; COCTUHUTEIbHBIE
MPOBO/JIA.

IIpakTHYecKue 32124, 3aJaHHU, YIIPAKHCHUSA:

CoOpatb 3JEKTPUYECKYIO 1I€Tb, ONPEACIUTh MOKA3aHUS 3JICKTPOU3IMEPHUTEIbHBIX MPHOOPOB IMpH
Pa3IUYHBIX COMPOTUBICHUAX MOTPEOUTENSI, PACCUUTATH 10 NOTYYEHHBIM JAHHBIM 3JICKTPOJIBUKYIIYIO
CUJLy U BHYTPEHHEE COIIPOTUBIICHUE HCTOUYHUKA TOKA.

ITopsinok BbINOTHEHHUS padOTHI:

1. O3HAaKOMUTBCS € U3MEPUTENBHBIMU MNPUOOpPaAMHU U OINpPENeTUTh IEHY JEeNCHHs IIKajbl
amIepMeTrpa U BOJIbTMETpa.

2. Hszmeputs BonbTMeTpoM DJIC HCTOUHMKA NPU Pa30MKHYTOM KIIIOUE:

e=U=

3. CocTaBUTb NEKTPUYECKYIO LIETIb 10 cXeme 1.

4. CHATh NOKa3aHUs aMIIEpMETpa U BOJIbTMETPA, 3HauUeHus cwibl Toka [ u Hanpspkenus U,

5. H3MeHUuTh CONpPOTUBIICHUE BHEIIHEH L[N, IOCTABUB PE3UCTOP C CONIPOTUBIIEHUEM R,

6. IlomyuuTb HOBBIE IOKA3aHUsl aMIIEPMETPA W BOJILTMETpA. 3alucaTbh 3HAYEHMsI CHJIBI TOKa [, u
HanpspkeHus Us. Llens pa3oMKHYTS.

7. Boruncaute 3/1C 1 BHyTpeHHEE CONMPOTUBICHNE UCTOYHHUKA TOKA IO (hopMysam:

e=U, +1,7v

{e‘. =Uz; + 137

; ; ;

8. CpaBHuUTH noKa3aHus BoJbTMETpa ¢ OJIC, BBIUMCIEHHON MO pe3yiapraTam omnbiTa. Crenarb

BBIBO/I.

BeiBoabI:
Ha ocHoBanuu u3mepenHoii u pacuétnoit 31C crnenaTh BBIBOJ O IPOAETaHHON padoTe.

KoHTpoJibHBIE BONIPOCHI, TECThI, 32JaHUS 110 TeMe Y4eOHOI 0 3aHATHS:

1. VYxkaxure ycaoBus CyIIECTBOBAHUS JIEKTPUUECKOTO TOKA B IPOBOJHHUKE.

2. KakoBa pojb HCTOYHHKA JIEKTPUUECKON SJHEPTUU B NIEKTPUUECKON Lienu?

3. DJEKTpOABIKYILYIO CHJIy HMCTOYHMKA 3HEPIHM 4YacTO OINpPENEJSIIOT KaKk CyMMY NaJeHus
HaNpsHKEHUH Ha BHYTPEHHEM M BHELITHEM COIPOTHBIICHUSAX 3aMKHYTOH Lenu. [laiite oObsicHEHHE.

4. Kak m3aMeHUTCsS CONpOTHBICHHE OaTapeilku Ui KapMaHHOTO (oHaps, eciu TpH ee dIEMEHTa
COEIMHUTH HE MOCIIEA0BATEIBHO, a apajlIeIbHO?

5. Omnpeznenute CONPOTUBICHUE BHEIIHEW YacTH LIENH, NOJIb3YICh pe3yJbTaTaMu MPOU3BEICHHBIX
U3MEPEHUN.

3aganus 00y4aOImMMCs AJ1s CAMOCTOSITeIbHOM padoThI:
[Tponenars nabopaTopHyto paboTy ¢ JPYTUM HCTOYHHKOM TOKA.

JIABOPATOPHOE 3AHSTHE Ne 8 o treme 3 (AyIuTopHas caMOCTOsITeNIbHAs paboTa).
3ananme: VzyueHue siBIeHUs 3J€KTPOMArHUTHOM MHYKLIUH.

Hean:
- U3YUUMb YCI08USL BO3HUKHOBEHUS UHOYKYUuonHo20 moka, 3/[C unoykyuu.
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Kparkue Teopernueckne, cipaBo4HO-HHGPOPMALMOHHBIE U T.Il. MATEPHAJIBI IO TeMe 3aAHATHS:

B3auMHas CBA3b ODNEKTPUYECKUX M MArHUTHBIX TMOJIEH ObUIa YCTAHOBJIEHA BBIJAIOIIUMCS
anrmuiickuM ¢usukom M. @apaneem B 1831 r. OH OTKPBLI sIBICHHE 31€KTPOMATHUTHOM MHAYKIMH.

MHorouucnenssle onsiTel Papanes MOKa3pIBalOT, YTO C IOMOLIBIO MAarHUTHOI'O IOJISI MOXHO
IIOJIyYUTh NIEKTPUUECKUM TOK B IIPOBOIHHUKE.

SIBneHne ANMEKTPOMATHUTHON MHAYKLHMM 3aKII0YAeTCs B BOSHUKHOBEHHUM DJJICKTPUYECKOTO TOKAa B
3aMKHYTOM KOHTYpE IIPM U3MEHEHUH MAarHUTHOIO II0TOKA, IPOHU3BIBAIOLIETO KOHTYP.

TOK, BOBHUKAOLIMI [TPU SABJIEHUHU SJIEKTPOMATHUTHON MHAYKLIUH, HA3bIBAIOT HHAYKIIMOHHBIM.

B snexrpuueckoii nenu (pucyHoK 1) BOZHHUKAaeT MHAYKIMOHHBINA TOK, €CIIA €CTh ABIKEHHUE MarHuTa
OTHOCHUTEJIBHO KaTYIIKH, WIM Hao00poT. HampaBieHue WHAYKIIMOHHOTO TOKa 3aBUCHT Kak OT
HaIlpaBJICHUs [BIDKCHUS MAarHuTa, Tak U OT PACIOJIOKEHMS €ro IOIICOB. MHAYKIMOHHBIA TOK
OTCYTCTBYET, €CJIM HET OTHOCUTEJILHOIO NIEPEMELIEHUS KAaTYIIKA U MarHuTa.

@apanel HKCIIEPUMEHTAIbHO YCTAHOBUJIL, YTO IIPY U3MEHEHUU MAarHUTHOIO IIOTOKA B IIPOBOJALLEM
koHType Bo3HuKaeT DJIC unnykuuu E,,,, paBHas CKOPOCTH M3MEHEHMsS MarHMTHOIO IOTOKAa 4epes
[IOBEPXHOCTh, OTPAHUYEHHYIO KOHTYPOM, B35TOM CO 3HAKOM MHUHYC.

Ota ¢opmyna BblpakaeT 3akoH Mapajesi: 5. A. C. MHIYKIUU pPaBHA CKOPOCTH H3MEHEHHS
MAarHUTHOTO IIOTOKA Yepe3 MOBEPXHOCTh, OTPAHUYEHHYIO KOHTYPOM.

3HaK MUHYC B (OpMyJie OTpakaeT mpaBuJio JleHua.

B 1833 roxy JleHn ONBITHBIM IyT€M J0OKa3ajl YTBEP)KIEHHE, KOTOPOE HA3bIBAETCS NMPABHJIOM
JleHna: unOyKyuonHbll MOK, 6030Y21cO0aeMblil 8 3AMKHYMOM KOHMYpPE NPU USMEHEHUU MAZHUMHO20
nomoka, 6cez0a HAanpaeieH MmMaxK, 4YMoO cO30a6aemoe UM MAZHUMHOE hojle npenamcmaeyem
U3MEHEHUI0 MAZHUMHO20 NOMOKA, 6bi3bl6aouieco uHOYKUyuonHvii mok. Ilpm Bo3pacTanum
MATrHUTHOTO NOTOKa ®>0, a €,y, <0, T.€. 3. . C. UHAYKIMH BBI3bIBAECT TOK TAKOT'O HAIPABJICHUS, IPU
KOTOPOM €r0 MarHUTHOE I10JI€ YMEHBIIAET MAarHUTHBIN ITIOTOK 4epe3 KOHTYP.

IIpn ymeHnbmieHMu MarHuTHOro moroka ®<0, a g4, > 0, T.€. MarHUTHOE MOJI€ UHIYKIIMOHHOTO
TOKA YBEJIMUMBAET YOBIBAIOIINN MarHUTHBIN MOTOK Yepe3 KOHTYP.

IIpaBuio Jlenna nMeer riryOokuil (PM3MUYECKHIl CMBIC] — OHO Gblpadcaem 3aKOH COXPAHEeHUs
SHepeuu: €CIIM MATHUTHOE I10JI€ Yepe3 KOHTYDP YBEJIMYUBACTCA, TO TOK B KOHTYPE HaIIpaBJIEH TaK, 4TO
€ro MarHUTHOE I10JI€ HAIIPABJIEHO IIPOTUB BHEILHETO, a €CJIM BHELIHEE MarHUTHOE I10JIE Yepe3 KOHTYP
YMEHBIIAETCs,, TO TOK HAlpaBlIeH TaK, YTO €ro MarHUTHOE IOJje MOJIepP>KUBAeT 3TO yObIBarollee
MarHuTHOE I0JIE.

O/1C vHIYKIMY 3aBUCUT OT pa3HbIX NpuuKH. Eciu BABUraTh B KaTYLIKY OJIMH pa3 CUJIbHBIN MAarHuT,
a B Ipyroil — cnaOblif, To Moka3zaHus Npudopa B mepBoM ciaydae OyayT 6osee BblcOKMMU. OHU OyayT
0oJiee BBICOKMMH M B TOM CiIydae, KOTia MarHUT JABWXKETCs ObICTPO. B KaXk10M U3 MPOBEAEHHBIX B 3TOM
paboTe ombITe HamNpaBIeHUWE MHIYKIMOHHOTO ToKa omnpezaenserca mnpasuioM Jlenna. Ilopsaok
ONPEIEIICHNs HAIIPABJICHNsI HHAYKLIHOHHOIO TOKA ITOKa3aH Ha PUCYHKE 2.

Ha pucyHke cuHUM 11B€TOM 0003HAUEHBI CHJIOBbIE IMHUM MarHUTHOTO TOJIsl HOCTOSIHHOI'O MAarHUTa U
JUHUM MarHUTHOTO TOJS MHIYKIMOHHOTO ToKa. CHWJIOBBIE JIMHMM MarHUTHOTO IIOJISI BCErza
HanpasyIeHbI OT N K S — OT C€BEpPHOTI0 MOJII0CA K F0KHOMY IOJIFOCY MArHUTA.

[Io mpaBuny JleHma MHIOYKUMOHHBIM JJIEKTPUYECKUH TOK B IPOBOJHHUKE, BO3HUKAIOUIUN IpU
M3MEHEHUM MAarHUTHOTO IIOTOKA, HANpaBieH TakuM oOpa3oM, 4YTO €ro MarHuTHOE IIoJie
IIPOTUBOJECUCTBYET M3MEHEHUI0O MAarHUTHOIO IMOTOKA. II03TOMy B Karynike HalpaBiI€HUE CHIIOBBIX
JIMHUM MAarHUTHOIO MOJIS HNPOTHBOIOJIOKHO CUJIOBBIM JIMHUSAM ITOCTOSSHHOI'O MArHUTa, BEAb MAarHUT
JIBIDKETCS B CTOPOHY KaTylkd. HampasieHue Toka HaXxo1uM 10 paBuily OypaBymKa: eciu OypaBuuK (¢
NpaBoil Hape3Koi) BBUHUMBATH TaK, YTOOBI €ro MOCTYNATEIbHOE ABUKEHUE COBIAJIO C HAIpaBICHUEM
JUHUN WHAYKIUU B KaTyIIKe, TOT/a HalpaBlICHUE BpAICHUS PYKOSATKH OypaBYHMKa COBHAJAeT C
HaIIPaBJICHUEM MHIYKIIMOHHOI'O TOKA.

IToaTOoMy TOK Yepe3 MUIUITMAMIIEPMETP TEUET CJIEBA HANPABO, KAK MTOKa3aHO Ha PUCYHKE 1 KpacHOMU
CTpENIKON. B ciydae, Korjga MarHuUT OTOABHUIAETCS OT KaTYIIKH, CHJIOBBIC JIMHUM MarHUTHOTO I10JIS
MHAYKIIMOHHOTO TOKa OYyAZyT COBIJaTh IO HAMpaBJIEHUIO C CHUJIOBBIMU JIMHUSMHU IIOCTOSHHOTO
MarHuTa, U TOK Oy/IeT Teub clipaBa HajeBo.

44



Ilepeuensb cpeacTB 00yUeHHsl, HCMOJIb3yeMbIX HA YUeOHOM 3aHATHU:
KaTymKa HWHAYKTUBHOCTH, ABA I[IOJIOCOBLIX MArHuTa, aMIiepMeTp, COCAMHUTCIILHLIC IIPOBOJA.

ITopsinok BbINOTHEHHS PadOTHI:

[ToxroToBbTe A7 OTYETA TAOIHILY U IO MEPE MPOBEICHHSI ONBITOB 3aMIOJIHUTE €.

Tabauubl 1 BbIBOABI (0€3 GopMyIHPOBKH):

Ne HanpasJiienus HanpasJienne
. IHoxkazanus
n/ | JdedcTBHS ¢ MATHUTOM OTKJIOHEHHUSI CTPEJIKH THIYKIIHOHHOTI' 0
. MilJIMaMIlepMeTpa,
n U KaTyHIKO# VA MJJIMaMIlep-MeTpa(BIPaBo, OKa M0 NPaBUJIy
JICBO WJIM He OTKJIOHSETCH) Jlenna
1 beicTpo BCTaBUTH
MarHuT B KaTyIIKy
CEBEPHBIM TOJIOCOM
2 OcTaBUTH MArHUT B

KaTYI_HKe HCIIOABUKHBIM
mocJe ombita 1

bricTpo BeITAIIUTH
MAarHuT U3 KaTyIIKH

BricTpo mpubim3nuTh
KaTyIIKy K CEBEPHOMY
MIOJIFOCY MarHuTa

OcTaBUTh KaTYIIKy
°I10IBUKHOM IOCIIE OIIBITA

4

bricTpo BeITAIIUTH
KaTyIIKYy U3 CEBEPHOTO
MOJII0ca MarHuTa

MemieHHo BCTaBUTH B
ITYILIKY MAarHUT CEBEPHBIM
IIOJIFOCOM

MenajieHHO BBHITAIIUTD
MArHUT U3 KaTYIIKH

beicTpo BCTaBUTH B
KaTYIIKy 2 MarHuTa
CEBEPHBIMU MOJOCAMU

10

beicTpo BCTaBUTH
ATHUT B KaTYIIKY F0KHBIM
IIOJIFOCOM

11

bricTpo BeITAIIUTH
[ATHUT U3 KaTYILIKH OCIIE
onnita 10

12

beicTpo BCTaBUTH B
KaTYIIKy 2 MarHuTa

IO’KHBIMHU IIOJIFOCaMHU

3anucaTh 00U BBIBOJ 11O paboTe HAa OCHOBE MPOBEIEHHBIX HAOIIOICHUIA.
KoHTpoJsibHbIE BONIPOCHI, TECThI, 32JaHUS 110 TeMe Y4eOHOI0 3aHATHSI:
1. B uem 3akitouaercs SIBICHHUE 3JIEKTPOMArHUTHON UHIYKIIUN ?

2. Kakoii Tok Ha3bIBalOT UHIYKIIUOHHBIM?
3. CdhopmynupyiiTe 3aKOH 37I€KTPOMarHuTHOM HHAyKuuu. Kakoii ¢popmynoii on onucsiBaeTcs?
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4. Kak ¢popmynupyercs npasuiio Jlenma?

5. KakoBa cBs13b nipaBuiia JIeHIa ¢ 3aKOHOM COXpaHEHUsI SHEPT UM ?
3ananns 00y4arIUMCS AJIs1 CAMOCTOATEIbHOM PadoThI:
PemnTs 3a1aun 10 MHAMBUAYAJIBHBIM KapTOUKaM.

JIABOPATOPHOE 3AHSTHE Ne 9 o teme 4 (AyIuTopHas caMOCTOsITENIbHAs paboTa).
3apganme: VzyueHue 3aBUCUMOCTH MEpUOa KOeOaHUN HUTSHOTO MAasTHUKA OT JUTMHBI HUTH.

ean:
- IPOBEPUTH IKCIIEPUMEHTAIBHO (POPMYILY, CBS3BIBAIOIIEH TEPHO KOJICOaHU MasTHUKA C ITTMHOM
€ro mojBeca.

Kpatkne Teopernueckue, CcnpaBOYHO-HH(OpPMALMOHHBIE M T.. MaTepHAJbI MO TeMme
3aHATHUS:

PaccmoTpuM KkosieOaHUsT HUTSHOTO MasTHUKA, T.e. HEOOJBILIOro Tena (HampuMep, LIapuKa),
MOJBEIICHHOTO Ha HUTH, JJIMHA KOTOPOM 3HAYUTENILHO MPEBBIIIAET pa3Mepbl camoro Tena. Eciam
[IApUK OTKIIOHHUTH OT IOJIO)KCHHSI PaBHOBECHUSI U OTIYCTHTh, TO OH Ha4yHeT Kosiebarbes. CHavama
MasATHHUK JBUKETCS C HapacTarollell CKOPOCThIO BHU3. B M0JI0KeHUN paBHOBECHUSI CKOPOCTD LIApUKa
HE paBHA HYJIO0, U OH MO MHEPUUU ABWKETCS BBepX. [l0 MOCTHIKEHMH HAMBBICIIETO IMOJIOKEHUS
[IApUK CHOBA HAUMHAET JIBUTaThCs BHU3. JTO OYIyT CBOOOIHBIC KOJIEOaHHS MAsTHUKA.

CBo0OoiHbIe KOJI€0AHUS — MO KoaeOaHus, Komopvlie 803HUKAIOM 6 cucmeme noo Oeucmeuem
BHYMPEHHUX CUl, NOCle MOo20, KaK cucmema Oblid 6bleeOeHa U3 HNOJLONCEHUS YCMOUYUBO2O
PasHoGecus.

KonebaTensHOE NBIKEHUE XapaKTEPU3YIOT aMIUIUTYIOHN, TIEPHUOJIOM B YaCTOTOU KoJeOaHuH.

AMIIMTYAQ KoJe0aHWii - 5TO HamOoJbllee CMEIICHHE KOJIEONIoIerocs Teiaa OT IMOJOKEHHS
paBHoBecus. O6o3Havaercs A. Enununa usmepenus - metp [ 1Mm].

Ilepuox kousiebaHmii - d>TO Bpems, 3a KOTOpPOE TEIO COBEPIIAET OJHO  IIOJIHOE
kosnebanue. O6o3navaercs T. Equania nsmepenus - cekynna [1c].

Yacrora KkojJgedaHmidi - 3TO 4YHCIO  KojeOaHWM, COBEpIIAeMBIX 33  EIUHHILY
BpemeHu. O6o3Hauaercs v. Eqununa usmepenus - rep [ 1171g).
Teno, moABEIIEHHOE Ha HEBECOMOW HEPACTSHKUMON HHUTH HA3bIBAIOT MATEeMATHYECKHM
MasITHUKOM.

Hepnon KoJIeOaHHMI MaTeMaTHYCCKOr0 MasTHUKA OIPCACIIACTCA (I)OpMyJ'IOI‘/’II

l
T =21 }—
g

rze / — nnavHa nojgeca, a g — yCKopeHue cBOOOIHOTO MaJAeHusl.
[Tepuon xonebanuii MaTEMaTUYECKOTO MaITHUKA 3aBUCHT:
1) ot qyuHbl HUTH. Ilepuoxa konebaHuit MaTeMaTUYECKOI0 MasiTHUKA MPOMOPLMOHANIEH KOPHIO
KBaJpaTHOMY M3 JUIMHBI HUTHU. T.e., HalIpuUMep MpU yMEHBIIEHUHU JJIUHBI HUTH B 4 paza, Nepuos
YMEHbILIAETCs B 2 pa3a; IPU YMEHbIIECHUH JUIMHBI HUTHU B 9 pa3, mepuo yMeHblaeTcs B 3 pasa.
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2) OT YCKOpEHHs CBOOOJHOTO TMAJCHHS TOH MECTHOCTH, TJe TMPOUCXOAAT KOJeOaHus.
[Tepuo xonebaHmii MAaTEMATHYECKOTO MasiTHUKA 0OpaTHOTPOTIOPIIMOHATICH KOPHIO KBaJIpATHOMY H3
YCKOpEHUSI CBOOOIHOTO TIa/ICHUS.

Ilepedyenn cpeacTB 00y4YeHHs, HCNOJIb3yeMbIX HA Y4eOHOM 3aHATHH: IITATUB C IEpEKIIaJNHON
U My(QTON; HUTh C METISIMH Ha KOHLAX; TPY3 ¢ KPIOUKOM; JINHEIKA; 3JIEKTPOHHBIN CEKYHIOMED.

IIpakTHYecKue 321244, 3aJaHHUA, YIIPAKHCHUSA:

[TpoBecTH OMBIT O U3MEPEHHUIO YCKOPEHUSI CBOOOAHOTO MAaJCHUSI C IOMOIIBI0 MATEMaTHYECKOTO
MAasiTHHUKA, TI0 pe3yJbTaTaM KOTOPOTO BBISICHUTH, KaK JUTMHA HUTHU BJIMSAET HA YCKOPEHHUE CBOOOIHOTO
aJICHUS.

ITopsinok BbINOTHEHHS PadOTHI:
1. IToaroToBbTe TAOIUITY /7S 3alMCH PE3YJIHTATOB U3MEPEHUI U BEIUYMCIICHUI:

Lm Ne N t,c tep, € T, c v, I'n
OIbITA
;= 1 30
2 30
3 30
4 30
= 1 30
2 30
3 30
4 30

2. 3axpenuTe NMepekIaauHy B My(Te y BEpXHEro Kpas crepxHs mrarusa. Llltatus pazmecture
Ha CTOJIe Tak, YTOObl KOHEI MepeKJIaAuHbl BBICTYNAN 3a Kpail moBepxHocTu croja. Iloasecbre K
nepeKauHe ¢ MOMOIIBIO HUTH OJIMH I'py3 U3 Habopa. PaccTosiHre OT TOUKHM MOBEca JI0 IIEHTpa rpys3a
JIOJDKHO OBITE 25-30 cMm.

3. IloaroToBbTe 3MEKTPOHHBIM CEKYHIOMEp K paboTe B PyYHOM PEKUME.

4. OrtknoHuTe rpy3 Ha 5-6 CM OT IOJIOKEHUSI PABHOBECHSI M 3aMEPBTE BpeMs, 3a KOTOPOE IPy3
coBepiuT 30 NOTHBIX KoJeOaHH (IPH OTKIIOHEHUHU T'py3a CIEIUTE, YTOOBI YroJl OTKIOHEHHUS HE ObLI
BEJIUK).

5. IloBropute u3Mepenue 3-4 pasa U onpeneaurTe cpeaHee Bpems tep=(t1TtaHt3+t4)/4

6. Beruucnure nepuos konebanus rpysa ¢ JUIMHOHM nojaseca 25-30 cm o popmyie .

7. YBenuubTe JIIMHY IIOJBECA B YETHIPE pasa.

8. IloBTOpUTE CEPHUIO ONBITOB C MASTHUKOM HOBOM JUIMHBI U BBIYUCIIUTE €0 MEePHO/1 KoJeOaHui
o gopmye .

9. Bpruucnute yacToThl KoJebaHuil g 00euX MasTHUKOB 1O OpMyJIaM | .

10. CpaBHuTe mepHoibl KoleOaHUH JIByX MasTHUKOB, JUIMHBI KOTOPBIX OTJIMYAJIHCh B YEThIpE
pasa, W clenaiTe BBIBOJ OTHOCUTEIBHO CIpaBeUIMBOCTH (opMynbl (1). YKaxuTe BO3MOKHBIC
MPUYHHBI PACXOKACHUS PE3yJIbTaTOB.

Tabauubl U BbIBOABI (0e3 GopMyIUPOBKH).
Ha ocHOBaHMM pe3ybTaTOB ONBITA CAEIANTE BBIBOJIbI, KK BIUSAET JUIMHA MASITHUKA HA €0 IEPHUO/I.

KoHTpoJibHBIE BOIPOCHI, TECTHI, 32JaHUS M0 TeMe Y4eOHOr0 3aHSITHS:
1. Yro Ha3BIBAIOT MEPHOIOM KOJeOaHU MasTHUKA?
2. Uro Ha3bIBAIOT YaCTOTOM KoeOaHuii MagTHUKA? KakoBa ¢qUHHUIIA YaCTOTHI KOJICOaHM ?
3. OT Kakux BeIWYHH U KaK 3aBUCUT MEPUO KolneOaHU MaTeMaTHYeCKOro MasTHUKA?
4. OT KaKuX BEJIMYMH U KaK 3aBUCHUT MEPHOJ] KOJIeOaHU MPYKHHHOTO MasTHUKA?
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5. Kakue kosebaHus Ha3bIBalOT COOCTBEHHBIMUA?

3ananns 00y4arIUMCS AJIs1 CAMOCTOATEIbHOH PadoThI:
PGI_HI/ITL 3a1a4u 110 I/IH,Z[I/IBI/II[yaJIBHBIM KapTO‘-IKaM.

JIABOPATOPHOE 3AHSTHE Ne 10 no Teme 4 (AyauTopHasi caMOCTOATENbHast paboTa).
3aganue: HOYKTHBHOE U EMKOCTHOE COIIPOTUBIICHUS B LIETIH IEPEMEHHOTO TOKA.

ean:
= UBYUYUTb 3aBUCUMOCTb CMKOCTHOTO U HHAYKTUBHOI'O COHpOTI/IBJIeHI/Iﬁ OT 9YaCTOTbI ICPEMCHHOT'O
TOKa ¥ IIapaMETPOB JIEMEHTOB.

Kpatkune Teopermueckue, CIpaBOYHO-UH()OPMALMOHHBIE M T.N. MaTePUHAJbI MO TeMme
3aHATHUS:

B nenu nepeMeHHOT0 TOKa KpoMe pe3UCTOPOB MOTYT MCIIOJIb30BATHCS KaTyIIKH UHIYKTUBHOCTU
U KOHJEHCATOpbl. [l MOCTOSSHHOrO TOKAa KaTylIKa HMHAYKTUBHOCTH HMEET TOJBKO aKTHBHOE
COMPOTHUBIIEHUE, KOTOPOE OOBIYHO HEBEIUKO (€CNM KaTyIKa HE COAEPKHUT OOJBIIOE KOTHYECTBO
BUTKOB). KoH/ieHCaTOp k€ B IIENM MOCTOSHHOTO TOKa MpPEACTaBisieT "pa3pbiB" (04E€Hb OOIBIIOE
aKTUBHOE COMPOTHUBJICHHE). [[1s1 MEepeMEeHHOTo TOKa 3TH AJIEMEHTHI 00JaJaloT CHerUupUISCKUM
PEaKTUBHBIM CONPOTUBIICEHUEM, KOTOPOE 3aBUCUT KaK OT HOMHHAJIOB JAETalied, TaK U OT YaCTOThI
MEPEMEHHOTO TOKa, MPOTEKAIOIIET0 Yepe3 KaTyIIKy U KOHJIEHCATOP.

Karymika B 11enu nepeMeHHoro Toka.

Konebanus cuibl TOKa, MPOTEKAIOIIETO Yepe3 KaTyIIKYy:

i = Imaxsinwt
BBI3BIBAKOT IMTAJICHUC HaHpSI)KeHI/ISI Ha KOHIax:
u=U

max sm(u:-ﬁ%)
4

T.e. KoJIeOaHMs HAIPSHKEHMS OTIEPEkKAIOT 1o (aze KoneOaHus CUIbl TOKA Ha 2 .

IIpousBeneHne LMKINYECKOM YACTOThl HAa MHAYKTMBHOCTb Ha3blBalOT WMHIYKTUBHBIM CO
NpOTHBJIEHHEM KaTymku: X = wl

Kak BUIHO W3 BbIpayK€HUs, UHAYKTUBHOE COIIPOTUBIIEHUE HE SIBJIAETCS ITOCTOSHHON BEINYMHOMN
JUI JAHHOM KaTYyIIKH, a MPONOPLUOHAIBHO YacTOTE MEPEMEHHOI0 TOKa yepe3 Karywky. Iloatomy
aMILTUTYAa KoJeOaHWi cuibl TOKa [, B TPOBOJHUKE C HHAYKTHBHOCTHIO L MpU IMOCTOSTHHOM
ammutyzae Uy HanpspkeHus yObiBaeT 00paTHO MPONOPIMOHATBHO YaCTOTE IEPEMEHHOTO TOKa:

Konznencarop B 1enu mnepeMeHHOro Toka. Ilpm u3MeHeHuMu HampspbkeHuss Ha OOKIaaKax

KOHACHCATOPA IO TapMOHHUYCCKOMY 3aKOHY:

U = Unaxsinwt

3ap51£[ q Ha €ro 06KHaHKaX N3MCHACTCA TAKKE 110 FapMOHI/I‘{eCKOMy 3aKOHy:

Q@ = Qmaxsinwt

3JIeI(TpI/IquKI/II7I TOK B ILICIIKX BO3HUKACT B pCSyJILTaTe N3MCHCHUSL 3ap51,ua KOHﬂeHCﬁTOpa:
o - sm(u:-#%)

- T
KoneGanus HanpsHKEHHs HA KOHAEHCATOPE OTCTAIOT 1Mo (haze OT KoJiebaHuii CUITbl TOKA Ha 2
EMKOCTHOC COHpOTI/IBJIeHI/Ie KOHHeHCﬁTOpa:

1
X, =—5
wC
IlepeyeHnb cpeacTB 00y4eHHsl, HCIOIbL3YeMbIX HA Y4eOHOM 3aHATHH: paboTa BHIIOIHAETCS
[pH TIOMOIIH BUPTYaJIbHO# 1ab0paTopuu.

HpaKanecxne 3aa4M, 3aJaHUus, YIIPA)KHCHUA
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IIpoBecTH OMBITHI IO ONPEAETIEHNUIO UHAYKTUBHOCTH KaTYIIKU U EMKOCTH KOHJEHCATOPA.

ITopsinok BbINOTHEHHS padOTHI:
Konnencarop
1. CocTaBUTh 3JEKTPUUECKYIO LIENb
2. YCTaHOBUTH CJIENYIOIINE 3HAUEHUS TapaMeTPOB LIEU:
I'enepatop — Hanpspkenue (3¢ dpexturoe) 100 B, wactora 100 I'i;
Konnencarop — padouee nanpspxenue 400 B, emkxocts 10 Mk®D;
Pesucrop — padouas mourHOCTh 500 BT, conporusnenne 100 Om.
3. U3mensisi eMKocTh KoHzaeHcaTopa OoT 5 mo 50 Mk® (uepes 5 mk®d), 3ammcarh TOKa3zaHUs
BOJIETMETPOB (HaNpspKEHUE HAa KOHJIEHCATOPE U Ha PE3UCTOPE)
4. Paccuntarh >(Q(PEeKTUBHOEC 3HAYCHHWE TOKOB, TEKYIIMX B LENH, B 3aBUCUMOCTH OT 3HAUYEHUS
€MKOCTH KOHJIeHcaTopa (IUIsl 3TOr0 HaJ0 HANpsDKEHUE Ha PE3UCTOPE pasfeliuTh Ha €ro
COMPOTHBIICHUE)
5. OnpenenuTh 3HAYEHUS €MKOCTHBIX COIPOTHBIIEHUN KOHJEHCATOpa JUIsl COOTBETCTBYIOLIUX
3HA4YEHUH ero eMKOCTH M CPaBHHUTE MX C PACCUMTAHHBIMU 110 opMyIie
6. YcranoButh €MkocTh KoHJeHcatopa 10 Mk®. M3menss yacroty reneparopa oT 20 mo 100 I'g
yepe3 10 I'u, moBropuTe M3MEPEHMSI U PacyeThl EMKOCTHOIO COIIPOTUBIIEHHS B 3aBUCUMOCTH OT
4acTOThI IEPEMEHHOT'O TOKA.
KaTymka WHIYKTHBHOCTH:
1. CocTaBUTh 3JEKTPUUECKYIO €N
2. YCTaHOBUTH CJIENYIOIINE 3HAUEHUS TapaMETPOB LIEMH:
I'enepatop — Hanpspkenue (3¢ dpexturoe) 100 B, wactora 100 I'i;
Karymika - ungyktuBHocTs 50 MI'H;
Pesucrop — padouas mourHOCTh 500 BT, conpoTtusnenne 100 Om.
3. W3mensiss uHAYKTUBHOCTH Karymku oT 50 mo 500 mI'H (uepe3 50 mI'H), 3amucaTh moka3aHus
BOJIbTMETPOB (HAIPsDKEHHE HA KOHICHCATOPE U Ha PE3UCTOPE)
4. Paccuntarh >(Q(PEeKTUBHOEC 3HAYCHHWE TOKOB, TEKYIIMX B LENH, B 3aBUCUMOCTH OT 3HAUYEHUS
MHAYKTUBHOCTU KaTylIKU (Ul 3TOrO0 HAJ0 HAIpsSHDKEHME Ha PE3UCTOPE pas3leiuThb Ha €ro
COMPOTHBIICHUE)
5. Onpenenure 3HA4eHUsT WHAYKTUBHBIX COINPOTUBJICHMM KaTyIIKH JJIsi COOTBETCTBYIOLIUX
3HA4YEeHUH e€ MHAYKTUBHOCTH U CPAaBHUTE UX C PACCUUTAHHBIMHU 110 (hopMyIie
6. YcranoBUTh UHAYKTUBHOCTD KaTymku 100 mI'H. M3menss wactoty reneparopa ot 20 go 100 I'iyg
yepe3 10 ', moBTOpUTE U3MEPEHHUS U pacueThl HMHAYKTUBHOI'O COIIPOTUBIIEHUS B 3aBUCUMOCTH OT
4acTOThI IEPEMEHHOTO TOKA.

Tabauubl u BbIBOABI (0€3 GopMyJINPOBKH):

[TocTpouTh rpaduku 3aBUCUMOCTEH MHIYKTUBHOTO U €MKOCTHOTO COMPOTUBICHHUI OT 4aCTOTHI
MIEPEMEHHOTO TOKa

Cnenatp 1o rpaduikaM COOTBETCTBYIOIIUE BBIBO/IBL.

KoHTpoJibHbIE BONIPOCHI, TECTHI, 3aJaHUsI 110 TeMe Y4eOHOI 0 3aHSITHS:
1. IToueMy €EMKOCTHOE CONPOTHBIIEHUE YMEHBIIAETCS C YBEINYEHUEM YacTOTHI IEPEMEHHOTO TOKa,
WHIYKTHBHOE CONIPOTUBIICHUE — YBEITNYUBAETCS?
2. KakoBbI pa3HOCTH (ha3 MexX1y TOKOM U HallpsDKEHUEM IS KaTyIIKUA U KOHJIeHcaTopa
3. B Kakux eAMHHUIIAX U3MEPSIOTCS EMKOCTHOE M MHIYKTUBHOE CONPOTUBIICHUA?
4. Kak 3anucbiBaeTcs aHajor 3akoHa Oma aisi MakCUMalbHBIX (9((EKTHBHBIX) 3HAUYEHUH s
PEAKTUBHBIX 3JIEMEHTOB — KOH/IEHCATOPAa U KaTYIIKU UHAYKTUBHOCTH ?

3aganus 00y4aOIMMCs VIS CAMOCTOSITEIbHON padoThI.
Pemuts 3a1aun 10 MHAMBUYaIbHBIM KapTOUKaM.
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JIABOPATOPHOE 3AHSTHE Ne 11 no Teme 5 (AyauTopHasi caMOCTOATENbHas paboTa).
3apganme: Vzyuenue n3o0paxeHus MpeMETOB B TOHKOM JIMH3E.

ean:
- W3y4eHHE CIOCOOOB ompeaeNieHus (POKYCHOTO PACCTOSHUS COOHMpAIONIEH M paccemBaroIIei
JIUH3, IOCTPOCHUE N300pKCHH B HUX.

Kparkune Teopernyeckue, CIpaBOYHO-MH(OpPMALMOHHBIE W T.NI. MATEPHAJBI IO TeMme
3aHATHUS:

JIMH3BI TpEeCTaBIAIOT CO00M MpOo3payHble Teja, OTPAHUYCHHBIE ABYMsI IOBEPXHOCTAMHU (OHA U3
HUX 00BIYHO ceprudecKkas, a BTopas cepruuecKkasi uiiH II0CKast ), IPeJOMIISIOIIMMU CBETOBBIC JYUH,
criocoOHbIe GOPMUPOBATH N300PAKEHHS ITPEIMETOB.

JInn3a Ha3pIBaeTCA TOHKOM, €CIIM €€ TOJILIMHA 3HAYUTEIIBHO MEHBIIE TI0 CPABHEHUIO C pauycaMu
[IOBEPXHOCTEH, OrpaHUuYMBarOUX JuH3Y. llpAmas, mnpoxoxadmas dvepe3 LEHTPbl KpPUBU3HBI
MOBEPXHOCTEW JIMH3bI, HA3bIBACTCS TJIABHOM ONTHUYECKOW OCHHO. /[l BCSIKOW JIMH3BI CYILECTBYET
TOYKa, Ha3blBaeMas ONTUYECKUM LIEHTPOM JIMH3BI, JieKallas Ha TIJIaBHOM ONTUYECKOW OCH U
oOajaromas TeM CBOWCTBOM, YTO JIY4H, IPOXOs Yepe3 Hee He MPEeTOMIISIOTCS.

Ecnu nyun, napajuiesnibHble TIJ1aBHOW ONTHUYECKOW OCH, IIOCIE MPOXOKICHUS 4YEPE3 JIMH3Y,
nepeceKkaroTcs, TO JIMH3a Ha3bIBAETCsl COOMparolieil, a TOYKa IMepeceueHus JIydyel Ha3bIBaeTCs
¢doxycom nuH3bl. Ecnu myun, napajuienbHble TJIaBHOW ONTUYECKON OCH TOCIIE MTPOXOXKICHUS Yepes3
JIMH3Y PacXOAsTCs, TO JIMH3a HAa3bIBAETCS pACCEUBAIOIIECH.

®opMyIia TOHKOM JIMH3bI UMEET BUI:

r7ie d - paccTOosSHUE OT MPEeAMETa JI0 JUH3BI; f - pAaCCTOSHHUE OT JMH3bI IO U300paKeHUSI.

3HaKkM Tepes claraeMbIMH B 3TOW (popmylie OmpenensioTcs THUIIOM JIMH3BI (coOuparomas uiu
pacceuBaroIas) u BUIOM U300paxeHus (IeHCTBUTENTbHOE NI MHUMOE).

Benuuunna, oOpatHas pOKyCHOMY pacCTOSIHUIO, Ha3bIBACTCSl OMTUYECKON CHUIION JIMH3BI:

D_l
" F

Kaxcz[aﬂ JIMH3a M[pU 3aJdaHHOM pacCTOAHUMU OT HOpeAMETa OO JIMH3blI HacT OIPCACICHHOC
YBCIMYCHUC, 1104 KOTOPbIM I[MOHUMACTCA OTHOIICHUC JIMHEMHBIX pa3sMepoB I/I306pa)KCHI/I$I K
JIMHEWHBIM pa3MepaM mpeaAMeTa:

rie H - nuneiiHble pa3mMepsl H300pakeHus; /1 - TUHEHHbIE pa3Mepsl MpeaMeTa.

ITepedenns cpeacTsB 00y4eHHs1, HCIOJIb3YyeMbIX HA y4eOHOM 3aHATHH:

Onrtuyeckas ckambsl ¢ MoJCTaBKamMu; codupatomas L1 u paccenBatomas L2 nuH3bI; OCBETUTENH
S; sxpan 3.

IIpakTHuyeckue 3a1a4u, 3aJaHUs, YNPAKHEHUSI:
N3yuuth crocoObl onpeaeneHus (HOKYCHOTO pacCTOSIHUS cOOMparoliell 1 paccerBarolei JInH3,
MOCTPOUTH N300paKEHUH B HUX.

ITopsinok BbINOTHEHHS padOTHI:
1. YcTaHOBHTB 3KpaH Ha OCTATOYHO YJAJIEHHOM PAacCTOSIHUU OT OCBETUTENS. Pacronoxurs Mexay
HKPAHOM M OCBETUTENIEM COOMPAIOINIYIO JIMH3Y, U IJIaBHO NepeMeliasi €e BJI0JIb ONTHYECKOH CKaMbU
710 TIOJTy4€HUS Ha SKpaHe Pe3KOro M300paxKeHus MmpeaMera (CeTKH).
2. W3mepuTh paccTosiHUE OT TpeaMeTa d U ero n300pakeHus Ha SKpaHe f 10 ONTUYECKOTro LEHTpa
nuH3bl. I3MEpUTH N0JI0KEHHE DKpaHa.
3. OnbIT NOBTOPUTH HE MEHEE TPEX pa3 IpPHU PA3JIMYHBIX PACCTOSHUSAX IKpaHa OT OCBETHUTEIS.
Pesynprar n3mMepeHuii 3aHECTH B TAOJHUILY.
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4. OmnpenenuTthb, Mob3ysIch Ghopmyinoit (1), rmaBHOe POKYCHOE pacCTOSIHUE COOUPAIOIIEH JIMH3BI B
KaXJIOM OTIBITE U HAMIUTE CpeHee 3HaUCHUE.

5. PaccunTtath yBelWYECHUE JIMH3BI OJIB3YSICh (hopmytoif (2)

6. Crenatb NOCTPOEHME XOJja OCHOBHBIX JIyUY€ll B JINH3E.

Tabauubl 1 BbIBOABI (0€3 GopMyIHPOBKH):

Ne d, cm f, cm F,cm Fcp, cMm

W I(N|—

KoHTpoJibHBbIEe BOIPOCHI, TECTHI, 32JaHUS M0 TeMe Y4eOHOr0 3aHSITHS:
. Chopmynupyiite 3aK0HBI OTPAKECHUSI U IPETIOMIICHUS CBETA.
. UeM OTIMYaeTCs OTHOCUTEIILHBIN MMOKA3aTelb MPETOMIICHHS OT a0COIIOTHOTO?
3. PacckaxuTe 0 TUH3€E U €€ BUAX.

N —

3ananus 00y4arIUMCS AJI51 CAMOCTOATEIbHOM PadoThI:
1. IToctpouTth M300paXkeHHe NMpeaAMeTa, 3aMEHHUB B J1JAOOPaTOpHON paboTe COOMPAIOIIYIO JIMH3Y Ha
paccenBaroIyio
2. PemuTsh 331241 10 WHAUBHYAIbHBIM KAPTOUYKaAM.

JIABOPATOPHOE 3AHSTHE Ne 12 no Teme 5 (AyauTopHasi caMOCTOsATENNbHas paboTa).
3ananme: Vzyuenue nnteppepeHnu 1 Audpaxiuy cBeTa.
LleJsib: SKCIEPUMEHTAIBHO U3YYUThH SIBICHUE HHTephepeHINH U Audpakuu

Kparkue Teopernyeckue, CHpaBOYHO-MH(OPMALMOHHBIE W T.NI. MATEPHAJBI MO TeMme
3aHATHSA:

WuTepdepeHyst — SBJICHHUE XapaKTepHOE s BOJH JIIOOOW MPUPOABI: MEXaHMYECKHX,
JIEKTPOMAarHUTHBIX.

HutepdepeHnust BOJH — crodicenue 6 npocmpancmee 08YX (Ul HEeCKOAbKUX) GOJH, Npu
KOMOPOM 8 PA3HLIX €20 MOYKAX NOLYHAemcs yCuleHue Uy 0ciabnenue pe3yiomupyoueli 60IHbL.

OObruHO MHTEp(epeHIHs HAOMI0JaeTCs MPU HATOKEHUHU BOJIH, UCIYIIEHHBIX OJHUM U TEM K€
HCTOYHUKOM CBE€Ta, NPUUIEANINX B JAHHYIO TOUKY pasHbIMH NyTsaMu. OT ABYX HE3aBUCHUMBIX
MCTOYHUKOB HEBO3MOXKHO IOJIYYUTh WHTEP(HEPEHLUMOHHYIO KapTHHY, T.K. MOJEKYJIbl MM aTOMBI
U3JIy4aroT CBET OTAEIAbHBIMU I[yTaMHM BOJIH, HE3aBHUCUMO ApPYr OT Jpyra. ATOMBI HCIYyCKarOT
OOpBIBKM CBETOBBIX BOJIH (I[yr'H), B KOTOPHIX (a3l KonebaHuil ciaydaitnble. Llyru uMmeror maiuHy
okoso Imerpa. ILlyrm BOJIH pa3HBIX AaTOMOB HaJaralrOTCs JApyr Ha Jpyra. AMIUIMTyAa
Pe3yIABTUPYIONINX KOJeOaHWH XaOTHYECKH MEHSETCS CO BPEMEHEM Tak ObICTpO, YTO TIJla3 He
YCIIEBAET 3Ty CMEHY KapTUH IIOYYBCTBOBATh. [109TOMY 4eNOBEK BUIUT MPOCTPAHCTBO PAaBHOMEPHO
ocBelleHHbIM. i1 oOpa3oBaHMsl YCTOMUMBOM HMHTEP(EPEHIIMOHHOW KApTUHBI HEOOXOIMMBI
KOTE€pPEHTHBIE (COTJIACOBAaHHBIE) UCTOYHUKH BOJIH.

KorepeHTHBIMHU Ha3b16a10mMCcs 60HbL, UMEIOWUE OOUHAKOBYIO YACHOMY U NOCMOAHHYIO PA3ZHOCHb
das.

AMIIUTYAa pe3yibTHPYIOIIET0 cMelleHuss B Touke C 3aBUCUT OT Pa3HOCTH XOJa BOJIH Ha
paccrostauu d; — d.

YcaoBue makcumyma

(Ad =d 2-d 1 )
roe k=0, £1; +2; +3;...
(pasHocms X00a 601H PABHA YEMHOMY YUCTLY NOYBOJIH)
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Bounnbl ot nuctounnkoB A u b mpuayT B Touky C B OAMHAKOBBIX (a3ax v “yCHIST Apyr Apyra’.
QA=Q5 - (hazbl KoJeOaHU
A@=0 - pa3HocTh (a3
A=2Xax — AMIUIUTY1a PE3YIABTUPYIOLIEH BOJIHBI.
Ycaosue MUHHUMYMa
(Ad =d 2-d 1)
rae k=0; £ 1; +2; +3; ...
(pasHocme X00a 601H PAGHA HEYEMHOMY YUCTLY NOJIYBOJIH)
Bounnbl ot nuctounnkoB A u b npunayt B Touky C B npotuBodasax u “noracst Apyr apyra’.
QAFQ5 - (hazbl KoeOaHU
A@=n - pazHOCTH (a3
A=0 — ammurya pe3yiIbTUPYIOIIEH BOJIHBL

HNuTepdepeHunoHHAsS KapTHHA — pPETYSIPHOE uepeloBaHUE o00JacTell MOBBIIEHHOW U
MOHM)KEHHOW MHTEHCUBHOCTHU CBETA.

HNHuTeppepeHunus cBeTra — MPOCTPAHCTBEHHOE IE€PEPACHPENEICHUE DSHEPruu  CBETOBOTO
U3JIy4EHUs IIPU HAJIOKEHUU IBYX WIIM HECKOJIBKUX CBETOBBIX BOJIH.

Bcenencteue nugpakuuu cBeT OTKIOHSETCS OT MPSMOJMHEHHOTO pactpoCTpaHeHUs (Harpumep,
OJM3U KpaeB MPEnsATCTBUN).

Judpakuus — s61enue OomKIOHEHUs GONHbL OM NPAMOIUHEUHO20 PACNPOCMPAHEHUs Npu
NPOX0AHCOeHUU Yepe3 Malble OMEePCmusl U cC2UOAHUU GONIHOL MALIX NPENAMCMGEUU.

YcaoBue nposiiienuss audpaxuuu: d < A, rne d — pa3Mmep NPENnsTCTBUS, A - JJIHMHA BOJHBI.
Pa3mepsl npensTcTBUil (OTBEPCTUIA) TOMKHBI OBITH MEHBIIIE WU COM3MEPHUMEBI C JITTUHON BOJIHBI.

Cywecmeoganue 3moco senenus (ougpakyuu) ocpanuuueaem o0OIACMb NPUMEHEHUS 3AKOHOG
2eoMempuyecKoll ONMUKY U A6J1Aemcs NPUYUHOLL npeodena paspeuiaroujeli CnoCOOHOCMU ONMUYECKUX
npubopos.

JudpakunonHas pemeTka — ONTUYECKUN MPUOOP, MPEACTABIAIONUI cO00H MEPUOTUIECKYIO
CTPYKTYpY U3 OOJIBILIOTO YHCIa PETYISIPHO PACTIONOKEHHBIX AJIEMEHTOB, Ha KOTOPBIX MPOUCXOIUT
mudpaxiyst ceeta. LITpuxu ¢ onpeaeaeHHbIM U TOCTOSIHHBIM JUTS JaHHOU TU(PaKIIMOHHOM peIIeTKH
npouieM MOBTOPSIOTCS Yepe3 OAMHAKOBBIA MPOMEKYTOK d (mepuoj pemerku). CrnocoOHOCTh
I(PaKIMOHHON PEIIeTKN PacKIaJbIBaTh MAAI0NINI Ha Hee My4YeK CBeTa MO JAJIMHAM BOJIH SBJISETCS
ee OCHOBHBIM CBOMCTBOM. Pa3nnuaroT oTpaxkarenbHble U IPO3payHble TU(PPAKIUOHHbBIC PEIIETKH. B
COBPEMEHHBIX NPUOOPAX NPUMEHSIOM 8 OCHOBHOM OMPAdCamenbHble OUPPAKYUOHHbLE PEULemKU.

Ycaosue Hald0aeHNs JM(PPAKIIHOHHOI0 MAKCUMYMA:
d-sinp=k-A, tne k=0; £ I; £ 2; + 3; d - mepuoja pemieTky, ¢ - yroi, MoJ KOTOPbIM HaOIII0IaeTCs
MaKCHMYH, a /A - JTTHA BOJIHBI.

W3 ycnoBust Makcumyma cienyert sing=(k-4)/d .

[Tycts k=1, Torna sing,,=Aq/d u singy=Ay/d.

W3BecTHO, 4YTO Ay>Ag, CIEIOBATEIBHO SiNg,,>singgy. T.K. y= singy - QyHKIUS BO3pacTaromas,
TO Pip= Qg

[TosToMy (hrosieToBbIH LBET B 1M(PAKIIMOHHOM CIIEKTPE pacroiaraercst Omke K LeHTpy.

B aprnenusx uHTepdepeHINH U TUPAKIIMN CBETa COOMIOIACTCs 3aKOH COXPAaHEHHs dHepruu. B
oOnacti uHTEpEPEHIMU CBETOBasl PHEPTUs TOJBKO MepepacupeiessieTcs, He MPeBpaIlasch B
Apyrue BUAbI 3Hepruu. Bo3pacranue sHepruu B HEKOTOPBIX TOUKAaX MHTEP(EPEHIIMOHHOMN KapTHHBI
OTHOCHUTEJILHO CYMMAapHO! CBETOBOU DHEPIMHU KOMIIEHCUPYETCS YMEHBIICHUEM €€ B IPYIUX TOUYKAX
(cymMmapHasi CBETOBasl SHEPrusi — 3TO CBETOBAsI BHEPTUsl JBYX CBETOBBIX IIYYKOB OT HE3aBHUCHUMBIX
UCTOYHUKOB). CBETJIbIE TIOJOCKH COOTBETCTBYIOT MAaKCUMyMaM SHEPTUHU, TEMHBIE — MUHUMYMaM

Ilepedyenn cpencTB 00y4yeHHsi, MCIOJIb3yeMbIX HA Y4eOHOM 3aHSITHH: MBUIBHBIH pacTBOp,
IIPOBOJIOYHOE KOJIBLIO, KAIIPOHOBAs TKaHb

ITopsinok BbINOTHEeHHS padOTHI:
OnbiT 1: OnycTuTe NPOBOJOYHOE KOJIBLIO B MBUIBHBIM pacTBOp. Ha mpoBosiouHOM KOJbIE
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MoJIyJaeTcsi MpUIbHAs TUIEHKA. Pacnonoxure e€ BepTukanpHo. HaOmiomaem cBeriibie U TEMHBIC
TOPU30HTAJIBHBIE TI0JIOCHI, U3MEHSIOIIUECS 110 IIMPUHE 110 MEPE U3MEHEHHUS TOJIIIUHBI

Obvsacuenue. IlosBneHre CBETIIBIX U TEMHBIX IOJOC OOBICHAETCS MHTEP(EpPEHINEH CBETOBBIX
BOJIH, OTPAXXEHHBIX OT MOBEPXHOCTH IICHKH. TpeyronbHuk d = 2h. Pasnocms xo0a ceemoguix 601
pasna yosoenHou momwune naéuku. [lpy BEpTUKAIbHOM pACIOJIOKEHUHM IIJICHKA HMEeT
KIMHOOOpa3Hyto ¢popmy. Pa3HOCTh X0/1a CBETOBBIX BOJIH B BepXHEH €€ yacTu OyJeT MEHBIIIE, YeM B
HIDKHEH. B Tex MecTax MIeHKH, I71e pa3HOCTh X0/a paBHA YETHOMY YHCITy MOJIYBOJIH, HAOTIOIAI0OTCS
CBETJIBIE IMOJIOCBI. A TIpU HEUYETHOM YHCJIE IOJYBOJH — TEMHBIE MOJOCHL. [ Opu30HTaNbHOE
PAcIIONIOKEHUE TOJIOC OOBSICHIETCS TOPU3OHTAIBHBIM PACIIONIOKEHUEM JIMHUKA PaBHOW TOJIIMHBI
IJIEHKH.

2. OcBerniaeM MBUIBHYIO IDICHKY O€llbIM cBeTOM (OT Jamribl). HaGmronaeM OKparieHHOCTh CBETIIBIX
I10JIOC B CIIEKTPAJIbHBIE IIBETA: BBEPXY — CUHMI, BHU3Y — KPaCHBIH.

Obvsacuenue. Takoe OKpalluBaHHE OOBSICHACTCS 3aBHCUMOCTBIO TOJIOKEHHS CBETJIBIX I10JIOC OT
JUIMHBI BOJIH MAJAIOLIETO 1IBETA.

3. Habmiogaem Taxoke, 4TO MOJIOCHI, PACIIUPSSACH U COXPaHss CBOIO (hOpMY, IepEeMEIalOTCs BHU3.

Ecnu Bocnosbp30BaThCsi CBETOPUIBTPAMHU M OCBELIATh MOHOXPOMATUYECKUM CBETOM, TO KapTHHA
uHTEephepeHIINN MEHEeTCs (MEHSETCS YepeOBaHNE TEMHBIX M CBETIIBIX HOJIOC)

Obvsacuenue. IT0 0OBACHACTCA YMEHBIIIEHUEM TOJIIIMHBI IIJICHKH, TaK KaK MBUIbHBINA PacTBOP
OTBeThTE HA BOIIPOCHL:

IToueMy MBLIBHBIE Ty3BIPH UMEIOT PAAYKHYIO OKpacKy?

Kakyto ¢popmy UMeEIOT paayKHbIE TTOJIOCH?

ITouemy okpacka my3sIpsi BC€ BpeMsl MEHsIeTCs?

OnbiT 2: TmarenabHO MNPOTPUTE [BE CTEKISHHBIE IIACTUHKHU, CIIOXKUTE BMECTE U COKMUTE
nansuamu. M3-3a HenaeanbHOCTH (POPMBI COMPUKACAIOIINXCS TOBEPXHOCTEH MEXKIY IUIACTUHKAMHU
00pa3yloTcst TOHYAMIINE BO3YIIHbIE yCTOTHI.

Obvsacuenue: II0BepXHOCTH MIIACTUHOK HE MOTYT OBITh COBEPILIEHHO POBHBIMH, TO3TOMY
COTIPHKACAIOTCSl OHU TOJIBKO B HECKOJIBKHX MecTaX. BoKpyr 3TUX MecT 00pa3yloTcsi TOHYalIne
BO3/YIIHbIE KIMHBS Pa3IMuHON (GOPMBI, Jarolinue KapTUHY HHTepepeHnru. B mpoxossiiem ceere
ycnoBue makcumyma 2h=kl
OTBeThTE Ha BOIIPOCHL:

[Touemy B MecTax CONMPUKOCHOBEHUS IUIACTUH HAOMIONAIOTCS SPKHE paJy’KHbIE KOJIbLEOOpa3HbIe
WA HETPaBWIBHON (POPMBI MIOJIOCHI?

[Touemy ¢ HW3MEHEHHEM Ha)XXMMa HM3MEHSAIOTCA (popMa M pacmojokeHue HHTEP(EPEHLIUOHHBIX
noJyoc?

OnpIT 3. PaccMoTpuTe BHUMATEIbHO MO Pa3HBIMHU yIVIAMH IIOBEPXHOCTh KOMIAKT-AMCKa (HA
KOTOPYIO MPOU3BOJUTCS 3aIIHCh).

Obvsacuenue: SIpkocTh TUPPAKIUOHHBIX CIEKTPOB 3aBUCUT OT YaCTOThl HAHECEHHBIX Ha JUCK
00pO370K M OT BEJIMYMHBI yIiia najaeHus jydeil. [loutn mapansenbHble JIy4dH, Magaonye OT HUTH
JIAMIIbI, OTPAXAIOTCS OT COCETHHMX BBIMYKIOCTEH MeXIy Oopo3nkamMu B Toukax A u B. Jlyuwm,
OTpa’KEHHBIE I10]1 YIJIOM PaBHBIM YIIIy MAICHUs, 00pa3yroT H300pa’keHre HUTH JIaMIIbl B BUE Oenoit
auHuy. Jlyuu, oTpakeHHbIE O]l MHBIMU YIJIAMHU MUMEKT HEKOTOPYIO Pa3HOCTh XO[a, BCIEACTBHE
4ero MPOUCXOUT CII0KEHHUE BOJIH.

Uro Bel HaOmomaere? OOwscHuTe Habmomaemble siBieHHs. OnummTe HHTEP(EPESHIIMOHHYIO
KapTUHY.

[ToBepXHOCTh KOMIIAKT-AMCKA TPEACTaBIsAET COOOM CHHpPAIBbHYIO JOPOXKKY C IIaroMm
COM3MEpPUMBIM C JUIMHOM BOJIHBI BUIAUMOTO cCBeTa. Ha MEIKOCTpYKTYpHOM IIOBEPXHOCTH
NPOSBISIIOTCA AU(PaKIMOHHBIE U MHTEp(EPEHIMOHHbIE SBICHUS. BIMKN KOMIIAKT- AMCKOB UMEIOT
panyXHYIO OKpacky.

OmnbIT 4. [TocMOoTpuTE CKBO3b KallpOHOBYIO TKaHb HAa HUTH ropsuiei samnel. [loBopaunBas TkaHb
BOKPYT OCH, 100eHTeCh 4eTKOM MU(PaKIIMOHHON KapTUHBI B BUJAE JIBYX CKPEUICHHBIX MO/ MPSMBIM
yrJIoM U (pakIMOHHBIX TOJIOC.
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Obvsacuenue: B neHTpe KpecTa BHICH IU(PPAKIUMOHHBIA MakcumyMm Oenoro nsera. [Ipu k=0
PasHOCTh XOJa BOJH PaBHA HYJIO, OTOMY IEHTPAJIbHBIH MaKCUMyM MOJIydaeTcsi OesoTo IBeTa.
Kpect momydaercst moToMy, YTO HUTH TKAaHU MPEJCTABISIOT COOOW JBE CIIOKEHHBIE BMECTE
I(paKIMOHHBIE PEHIETKA CO B3aMMHO MEPIEHIUKYISPHBIMU IeIsiMU. [1osiBIeHNE CeKTpalbHbIX
I[BETOB OOBSICHAETCSI T€M, UTO O€lbIii CBET COCTOUT M3 BOJIH PA3IMYHON AIHHBL. udpakinoHHbII
MaKCHUMYM CBETa JJISl pa3IMYHBIX BOJH MOJIYYaeTCs B PA3IMYHBIX MECTaXx.

3apucyiite Habar0naeMbIi AU paKIMOHHBIN KpecT. OObACHUTE HAOII01aeMble SIBICHUS.

OmnsIt S.

Judpaxims Ha MaJIoM OTBEPCTUH

YroObl mpoHaOIIOAATh TaKylo AU(PaKIUIO, HaM MOTpedyeTcs MIOTHBINA JUcT Oymaru u OynaBka. C
MOMOIIBIO OyJIaBKH JIEJIAEM B JIUCTE MAJICHBKOE OTBEPCTHE. 3aTE€M ITOTHOCUM OTBEPCTHE BILIOTHYIO K
riasy u HaOro/1aeM sIpKUii UICTOYHUK cBeTa. B aToM ciydae BuaHa audpaxims ceera

3anumuTe BBIBOA. YKAXHTE, B KAKUX U3 MPOJICIaHHBIX BaMHU OIBITOB HAOIIONANIOCH SIBICHHUE
uHTephepeHuy, a B Kakux audpaxuuu. [IpuBenure npumepsl uHTEpPEepeHINN U AU(PaKINHU, C
KOTOPBIMH BBl BCTPEUAIHCE.

KOHTpOJILHLIe BOIIPOCHI, TECTbI, 3a/ITaHUA MO TEME y‘lGﬁHOFO 3aHATHUA:

Yro Takoe cBer?

Kem 6b110 10Ka3aHO, YTO CBET — 3TO AJIEKTPOMArHUTHAsE BOJIHA?

KakoBa ckopocTb cBeTa B Bakyyme?

Kto oTkpbul uHTEpdEpeHInIo cBeTa?

YeMm 00BsICHACTCS paay’KHasi OKpacka TOHKUX MHTEP()EepeHIMOHHBIX TIIEHOK?

MoryT 11 nHTEepPEpPHUPOBATH CBETOBBIE BOJIHBI UAYIIHE OT ABYX SJIEKTPHUECKUX JIAMI HAaKAIUBAHUS ?
ITouemy?

[Touemy TOJCTHIH c10¥ HEPTH HE UMEET PaTYKHOI OKpacku?

3aBUCHUT JIU TIOJI0’KEHUE TIIaBHBIX TU(PAKIMOHHBIX MAKCUMYMOB OT YHCTIa LIeNiei pemmeTku?
ITouemy BuUnMMas paaykHas OKpacka MbUIBHOM IIJIEHKH BCE BPEMsI MEHSETCS ?

4.1.2. IMCBMEHHAS ITPOBEPKA
IIMCBMEHHAS TPOBEPKA Nel o teme 1 (AyauropHasi camocTosiTelIbHast padoTa).
Tema 1: MEXAHUKA
BAPHUAHT 1

3ananue Ne 1

Touxka nBuranace B Te4eHUH 15 cek co cKOpocThio 5 M/c, B TeueHnu 10 cex co CKOpocThio 8 M/c U
B TeUeHHUH 6 cek co ckopocThio 20 M/c. OnpeaenauTb CPEeAHIOI CKOPOCTh MYTH TOUKH.

3ananue Ne 2

Kamensb, OpomieHHbI TOPU30HTANBHO yrHail Ha 3emiro depe3 0,5 cexkyHabl Ha PacCTOSHUHM 5
METPOB I0 TOPU3OHTAIN OT MecTa Opocanus. C Kakoi BBICOTHI Obla OpomieH kameHb? C Kakol
HAYaIbHOUM CKOpOoCThi0 OH ObLT OporneH? C Kakoi CKOPOCThIO OH yman Ha 3emito? Kakoit yron
COCTaBJIIET TPACKTOPHUS KaMHs C TOPU30HTOM B TOUKE €r0 MaJICHUS Ha 3EMJIIO?

Baganue Ne 3

HeBecoMplii 650K yKperi€H Ha BEpUIMHE HAKIOHHOH IUIOCKOCTH COCTAaBIISIOIIEH C TOPU30HTOM
yron 30°. Tupu A u B paBroro Beca P =9,8 H coeHEHBI HUTBIO H IEPEKHHYTHI yepe3 6ok, HaiiTu:
1) YckopeHnue, ¢ KOTOPBIM JABHXKYTCS THPH, 2) HaTshDKeHUE HUTH. TpeHneM B OJI0Ke, a TaKkKe TPEHUEM
rupu B 0 HaAKJIIOHHYIO MIJIOCKOCTh TPEeHEOpeyb.

3ananue Ne 4

C HeNMOJBIKHOH HAKIOHHOM IUIOCKOCTH ¢ yriaoM HakioHa o = 30 K TOpPH30HTY HauMHAET
CKOJIB3UTh Telo Macchl m = 1 kr. Haiitu, kakyro ckopocTb OyJneT MMeTh TelO Yy MOTHOXKHS
HaAKJIOHHOH TIOCKOCTH, eciiu e€ BbicoTa h = 1 metp. Koadduument tpenus o miaockocts f = 0,2.
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BAPUAHT 2

3ananue Ne 1

Tpu yeTBepTH CBOETO MyTH aBTOMOOMIIB MPOMLIEN CO CKOPOCThIO 60 KM/4ac, a OCTAIBHYIO YacTh
yTH co ckopocThio 80 km/uac. KakoBa cpefHss CKOpOCTh IyTH aBTOMOOHIIS ?

3ananue Ne 2

Koneco, Bpamasice paBHO3aMEUIEHHO, NMPH TOPMOKEHHHM YMEHBIIMJIO CBOIO CKOPOCTh 3a 1
MuHyty ¢ 300 06/muH, 1o 180 o6/MuH. HaiiTu yrioBoe ycKopeHHE Kojeca M YUCIO 00OpOTOB,
CHICTIaHHBIX UM 32 3TO BpEMs.

3ananue Ne 3

HeBecoMplii 650K yKperui€H Ha BEpUIMHE HAKIOHHOM IIOCKOCTH COCTABIISIOIIEH C TOPU30HTOM
yron 30°. Tupu A u B pasoro Beca P =9,8 H coeiHEHBI HUTBIO i IEPEKHHYTHI yepe3 6ok, HaiiTu:
1) Yckopenue, ¢ KOTOPbIM JIBMXKYTCS TUPH, 2) HATSOHKEHUE HUTH. TpeHueMm B OJoke mpeHeOpeus.
KoadduuneHT TpeHus rupy 0 HAKJIOHHYIO TUIOCKOCTh paseH 0, 1.

Saganue Ne 4

Opynue, )KECTKO 3aKperIEHHOE Ha JKeIe3HOA0POKHOM r1atdopme, MPOU3BOAUT BHICTPENT BJIOJIb
TONIOTHA keTe3Hol poporu nox yraom 30° k muHuE ropusonTa. ONpeaenuTh CKOPOCTh OTKATa
1aTopMBbl, €CIM CHapsJ BbUIeTaeT co ckopocThio 480 m/cex. Macca minatdopmsl ¢ opyaueM H
cHapsiiamu 18 ToHH, Macca cHapsija 60 Kr.

BAPUAHT 3

3ananue Ne 1

Teno npouuto nepByro NOJOBUHY ITYTH 3a BpeMs 2 CEKYH/Ibl, @ BTOPYIO IT0JIOBUHY ITyTH 3a BpeMs &
ceKyHI. OnpenennuTh CpeTHIOI CKOPOCTh ITyTH, €CJIN JUIMHA TyTH 20 METpOB.

3ananue Ne 2

Msia Opocunu co ckopocThio 10 M/c mon yriom 40° k ropu3oHTy. HailTu: Ha Kakyr BBICOTY
MOJTHUMETCS MsI4, HAa KaKOM PacCTOSIHUU OT MecTa OpocaHMs OH YIaaET Ha 3eMJII0, CKOJIBKO BpEMEHHU
oH Oyzet B 1BrkeHUH. CONPOTUBIICHHE BO3/TyXa HE YUUTHIBATb.

3ananue Ne 3

HeBecoMmblii OJIOK YKpeIUIEH Ha BEpIIMHE JABYX HAKJIOHHBIX IUIOCKOCTEH cocTaBistomOux c
ropusorToM yrist 30° u 45°. Tupy paBHOi Macchl | KT COEIMHEHB! HUTHIO U IIEPEKUHYTHI uepe3 GII0K.
Haiitu: 1) yckopenue, ¢ KOTOpPBIM ABWXKYTCS TUPH, 2) HaTshkeHHe HUTH. Koadduuuents! Tpenus
THpb O HAKJIOHHBIE IUIOCKOCTH paBHHI 0,1.

3ananue Ne 4

[Tpu cxopoctu 15 KM/4ac TopMO3HOU MyTh aBTOMOOWIS paBeH 1,5 M. Kakum Oyner Topmo3HO#
nyTh pu ckopocTu 90 km/yac? YckopeHHne B 000UX CIIydasx OAHO U TO XKe.

BAPUAHT 4

3ananue Ne 1

JIBu>keHre MaTepualbHOW TOUYKH 3a/1aHO YpaBHEHUEM X = At + Btz, rae A =4 m/c, B=-0,05
M/c’. OmpeenuTh MOMEHT BPEMEHH, B KOTOpbIil CKOPOCTh TOUKM paBHA Hyiro. Haiitu yckopeHue
TOYKH B 3TOT MOMEHT BPEMEHU.

3ananue Ne 2

Koneco paguycom 10 cM Bpariaercsi ¢ HOCTOSHHBIM YIJIOBBIM ycKopeHueM 3,14 pan/cex. Haiitu
JUIs TOYEK Ha 00071e KoJieca K KOHIY IIEpBOM CEKYH/Ibl IOCIIE Hayaa ABUKEHHS: YIJIOBYIO CKOPOCTb;
JUHENHYI0 CKOPOCTb; TaHME€HLUAJIbHOE YCKOPEHHE; HOPMAJIBHOE YCKOPEHHE; IOJHOE YCKOPEHHUE;
yroJi, MeXy HallpaBJICHHUEM IIOJIHOTO YCKOPEHHUS U PAIMyCOM KOJIeca.

3ananue Ne 3

Teno JTeKHT HA HAKIOHHOMN IIIOCKOCTH, cocTaBisomteii yrom 4° ¢ ropmsontom. IIpu kakom
IpeIebHOM 3HaYeHUN KO3 PULIMeHTa TPeHUsI TeJ0 HAaYHET CKOJIB3UTh 10 HAKJIOHHOM MI0CKOCTH?
C xakuM ycKopeHHeM OyJeT CKOIb3UTh TEJO MO MIIOCKOCTH, ecii KodddurueHt Tperus paseH 0,037
CKoJIbKO BpeMeHHM NoTpedyeTcs Ul MPOXOKIAeHHs mpu 3TuX yciaoBuax 100m myru? Kakxyro
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CKOpOCTb OyZIeT UMETh TeJlo B KoHIe 3Tux 100 m?

3ananue Ne 4

Macca chHapsga 10 kr. Macca ctBosna opyaust 500 xr. Ilpu BelicTpene cHapsii MOJIydaeT
KHHeTHUecKyko sHepruto 1,5 10° k. Kakylo KHHETHUECKYIO SHEPTHIO MONYUHMT CTBOT OPYIHS
BCJIEICTBUE OTA4YM?

IINCBMEHHAS TIPOBEPKA/KOHTPOJIBHASL PABOTA Ne2 o teme 2 (AyautopHas
caMoCTOsITeNIbHAs paboTa).

Tema 2: OCHOBBI MOJIEKYJIAIPHOM ®U3UKA U TEPMOJUHAMUKHA

BAPHUAHT 1

3ananue Ne 1

B mununap pmHoi 1,6 M, 3amoJIHEHHBIH BO3AYXOM IPH HOPMaJIbHOM aTMOC(EpPHOM J1aBICHUU
HAYATH MEJICHHO BJBHTaTh IMOpLICHb IUIOMAAbi0 ocHoBaHHs 200 cM’. Ompemenutsh CHIy,
JEMCTBYIOUIYIO HA ITOPILIEHD, €CIIU €M0 OCTAHOBUTH Ha paccTostHUM 10 cM OT JHA IMIMHApA.

3ananue Ne 2

Koodduuuent aubdysun xucaopona mpu temmeparype 0 °C pasen 0,19 cm’/c. Onpenenuth
CPEIHIO0 JUTMHY CBOOOIHOTO Mpobera MOJIEKYIIbl KUCIOPOa.

3ananue Ne 3

Tpéxaromuslii ra3 nox aasnenueM 240 klla u Temneparype 20 °C 3anumaer 00béM 10 auTpoB.
Onpenenutps TEIOEMKOCTH 3TOTO ra3a MpH OCTOSHHOM JIaBJICHUH.

3ananue Ne 4

Bogopon npu HOpManbHBIX ycaoBusSX umen 00bém 100 M°. HaiiTi u3MeHeHHe ero BHYTPEHHEMN
SHEPrUH MPH aAHA0ATHOM PACIIMPEHHH 10 00bEMa 150 M.

3ananue Ne 5

WneanbHas TemoBas MamrHa padoTaer no uukiy Kapuo. Temnepatypa tennootaatunka 500 K,
temnepatypa oxyaaurens 250 K. Onpenenuts repmudeckuii KI1/I iukia, a Takxke paboty pabouero
BEIIIECTBA MPU U30TEPMUYECKOM PACIIUPEHHH, eCiii paboTa u3oTepMuueckoro cxarus 70 JIx.

BAPUAHT 2

3amanue Ne 1

B ©Oamtone BMectuMocThiO 15 nuTpoB Haxoautcs aproH mof aasneHueM 600 klla u mpu
temreparype 300 K. Korma u3 GamnoHa ObLIO B3STO HEKOTOPOE KOJIUYECTBO raza JaBIICHHE B
6annone nounusuiocs 10 400 klla, a Temnepatypa ycranosunach 260 K. Onpenenuts Maccy aprosa,
B35TOTO U3 OajuIoHa.

3amanue Ne 2

Halitu cpennoo miuHY cBOOOJHOTO mpoOera MOJEKyl a30Ta MpH YCIOBHH, YTO €ro
IUHAMH4YecKas BI3KocTh 17 Mklla-c

3aganue Ne 3

OmnpenenuTh MOKa3zaTedb aauadaThl HAEaIbHOrO ra3a, KOTopbld mpu Temmeparype 250 K wu
nasiennn 0,4 Mlla 3anumaet 066éM 300 TUTPOB U UMeeT TeroéMKocTh 857 JIx/K

3aganne Ne 4

[Ipy ammabGaTHOM pacHIMPEHUH KUCTIOpoJa ¢ HadanbHOU TemmepaTypod 320 K BHyTpeHHsIS
sHeprusi ymensininmiack Ha 8,4 k/Dx, a ero o0béM yBemuumics B 10 pas. Ompenenuts maccy
KHCIIOPO/1a.

3aganue Ne 5

Haiitn xnj nmkma, cOCTOSIIEro W3 JBYX H300ap W JABYX anauabar, eclid TeMIepaTyphl
xapakTepHbIx Todek pasHbl 100, 300, 246 u 82 °C.

BAPHUAHT 3
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3ananue Ne 1

JlBa cocyna, coaepikaliiue 0JMHAKOBBIE MAacChl OJTHOTO Ta3a, COCAUMHEHbI TPyOKO# ¢ kpaHOM. B
nepBoM cocyze aasienne 5 - 10° H/m?, Bo Bropom 8 - 10° H/M’. Kakoe faBieHHe YCTAHOBUTCS OCITE
OTKPBITHS KpPaHa, €CJIU IIPOLECC MPOTEKAET N30TEPMUUYECKH ?

3ananue Ne 2

OnpenenuTts MIOTHOCTh PAa3pEKEHHOIO BOJOPOJA, €CIM CPEeAHss UIMHA CBOOOJIHOro mpobera
MOJIEKYJI paBHa | cM.

3ananue Ne 3

Omnpenenuth MOJSIPHYIO MacCy Tasa, €Cii ero yjenbHble TermnoéMKocTu paBHbl 650 [Lx/ kr-K u
910 Ix/kr-K. Yemy paBHBI MOJISIpHBIE TEIIIOEMKOCTHU 3TOrO ra3a?

Baganue Ne 4

VYraexucnsiii raz maccoir 400 rpaMM ObLT HarpeT Mpu MOCTOSHHOM JaBiieHUH. OmnpenenuThb
U3MEHEHHE BHYTPEHHEN SHEPruu rasa, KOJIMUYECTBO TEIUIOTHI, MOJYYEHHOE Ta30M U COBEPIIEHHYIO
pabory.

3ananue Ne 5

B pesynbrate n3o0apHOro HarpeBaHus Bo0poaa Maccoil 20 rpaMm aBJieHUE Ta3a YBEIUUUIOCh
B 4 pa3a. OnpenenuTb H3MEHEHNE PHTPOIMH rasa.

BAPUAHT 4

3ananue Ne 1

JlBa cocyna onmHaKoBOro o0béMa cojepxkar kuciaopod. B ognom cocyne nasnenue 2 Mlla u
temneparypa 800 K, B npyrom nasienme 2,5 Mlla u temneparypa 200 K. Cocynbl coenunuim
TpYOKOH M OXJaJAWiIM HAaXOJAIIMKCA B HUX Kucinopoa no temmeparypsl 200 K. Omnpenenuts
JIaBJIEHHE, YCTAHOBUBIIEECS B COCYaX.

3ananue Ne 2

Haiftu nuHamMM4yecKylo BS3KOCTb TeIHsl NPH HOPMAJbHBIX YCIOBHSX, €CIH KOI((PHUIUMEHT
maddysun mpu Tex xe yeaosusax 1,06 - 107 m/c

3ananue Ne 3

B cocyne BMeCTUMOCTBIO 6 JIUTPOB HAXOJIUTCS MPU HOPMAIBHBIX YCIOBUSX JIBYXaTOMHBIN Ia3.
OnpenenuTs MOJSIPHYIO TEIUIOEMKOCTB 3TOT0 ra3a IMpH MOCTOSIHHOM 00bEMeE.

3ananue Ne 4

[Tpu anua®aTHOM CXKAaTUU KUCIOPOAa Maccoi 20 rpaMM €ro BHYTPEHHSS SHEPIHsl yBEJIMYUIIach Ha
8 x/Ix u Temmneparypa noseicwiack A0 900 K. Haiitu:1) noBblieHne temmnepaTypsl; 2) KOHEUHOE
nIaBJIeHHE, eciu HadaiabHoe nasiienue 200 kI]a.

3ananue Ne 5

Kucnopox maccoit 1 kr yBenuumin cBoil 00bE€M B 5 pa3z oauH pa3 aguabaTHO, a Jpyroil pas
nzotepmMuuecku. HailiTu n3MeHeHne SHTPONNH B KaKJIOM U3 YKa3aHHBIX IIPOLIECCOB.

IINCBMEHHAS TPOBEPKA Ne3 o teme 3 (AyauropHasi caMocTosITelIbHAst padoTa).
Tema 3: QJIEKTPOJUHAMUKA

BAPUAHT 1.

3amanne Ne 1

JIBa MoNOXKUTENBHBIX TOUYCUHBIX 3apsaa q u 9q 3akpereHsl Ha pacctossauu d = 100 cMm apyr ot
apyra. OnpeaennTtb, B KAKOH TOYKE Ha MPSMOM, MPOXOASIIEH depe3 3apsibl, CleoyeT MOMECTUTh
TPeTHii 3apsij Tak, YTOObl OH HAXOAUJICS B PAaBHOBECHH. YKa3aTh, KAKOW 3HAK JOJDKEH UMETh TOT
3apsi AJis TOTO, YTOOBI paBHOBECHE ObUIO ycTOHUMBBIM. [lepemenienre 3apsa0B BO3MOKHO TOJIBKO
BJI0JIb IPSIMOM, MTPOXOSILIEH uepe3 3aKperuI€HHbIE 3aps/Ibl.

3amanne Ne 2

3a BpeMms t = 20 ¢ npu paBHOMEPHO BO3PACTAIOIIEH CUJIE TOKA OT HYJIS 10 HEKOTOPOTO MakCUMyMa
B NIPOBOJHUKE compoTuBieHneM R = 5 Owm BbLaenunock kojauyecTBO TemnoTrel Q = 4 x/Ixk.
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Onpenenuts CKOPOCTh HApacTaHUs CHJIbI TOKA

3ananue Ne 3

MaruuTHBIH HOTOK CKBO3b ceueHue coieHouna @ =50 mxB0. [Inuna conenonpa 1 = 50 cm. Haiitu
MarHUTHBI MOMEHT COJIEHOU/A, €CIM €T0 BUTKH IUIOTHO IIPUJIETAIOT APYT K APYTY.

Baganue Ne 4

Konp1o n3 menHoro nposoja maccoi m = 10 rpaMM MOMEIIEHO B OJJHOPOJIHOE MAarHUTHOE I10J1€
(B =0,5 Tn) Tak, 4To MIOCKOCTH KOJbIIA COCTABISET Yro B = 60° ¢ THHESAMI MarHUTHO! WHIYKLIHH.
Onpenenuts 3apsa, KOTOPbI NPOUAET MO KOJbILY, €CIU CHATh MArHUTHOE TOJIE.

BAPUAHT 2.

3ananue Ne 1

JIBa OOMHAKOBO 3apsDKEHHBIX IIapUKa IIOABEIICHBI B OJHOM TOYKE HA HUTAX OJUHAKOBOMU
JuiaHbL. [Ipy 3TOM HUTH pasoununch Ha yroul o. [lapuku norpyxaroT B Macio. KakoBa miIoTHOCTS p
Maclla, €CIM YroJl pacXoKJIEHUs HUTEH IpU NOTPY’)KEHMH B MAacilo OCTa&TCsi HEU3MEHHBIM?
[110THOCTH MaTepHana IMapHKOB Py, = 1,5 - 10° kr/M’, Au3IeKTpUUecKas MPOHUIAEMOCTh MAC/Ia & =
2,2.

3ananue Ne 2

Cuiia Toka B TPOBOJJHUKE U3MEHSIETCS CO BpeMeHeM 110 3akoHy: [ =1y - e “raelp=20A, 0= 10°
¢'. OmnpesenuTh KONMYECTBO TEMIOTHI, BHIICIMBIICECS B IPOBOIHUKE 3a BpeMs t = 107 c.

3ananue Ne 3

OpnHoO3apsAaHBIA MOH JUTHUS C Maccol m = 7 a.e.M. NpOWEN YCKOPSIOUIYI0 Ppa3HOCTh
noteHuuanoB U = 300 B u BneTen B cKpelIeHHBIE 110 IPSAMBIM YIJIOM OJHOPOJHBIE MarHUTHOE U
aneKkTpudeckoe nousid. ONpenenuTb MarHUTHYIO MHIAYKIMIO IOJIS, €CJIU TPAEKTOPHs BWKEHUS B
CKPELICHHBIX MOJAX NpAMouHelHa. Hanpspk€HHOCTh anekTpuueckoro nois pasHa E = 2 kB/m.

3ananue Ne 4

HcTouHuK TOKa 3aMKHYJIM Ha KaTylKy conporusieHreM R = 20 Om. Yepes Bpemsa At = 0,1 ¢
cwia Toka B Karymke gocruria 0,95 mpenenbHoro 3HadeHus. OnpenenuTb MHIYKTMBHOCTH L
KaTyILIKH.

BAPUAHT 3.

3ananue No 1

ITo TonkOoMy mosykoablly paguyca R = 10cM paBHOMEpPHO pacnpenenéH 3apsj ¢ JIUHEUHON
wioTHOCTHIO T = 1 MkKi/M. OnpenenuTs HAMpsHKEHHOCTD TOJIS, CO3/1aBaeMoro moieM B Touke O,
Haxojsmecs: 1) B IeHTpe MOIYKOJIbIa; 2) paBHOMEPHO YAAJIEHHOM OT BCEX TOYEK MOJIYKOJIbIa Ha
paccrosinue 15 cm.

3ananue Ne 2

Cuna Toka B npoBogHuke conporusieHneM R = 10 Om 3a Bpemst t = 50 ceKyHII paBHOMEPHO
HapacTaeT oT 5 mo 10 A. OmnpenenauTs KOJMYECTBO TEIUIOTHI, BBIJCIMBIIEECS 3a 3TO BpEMsl B
MIPOBO/IHUKE.

3ananue Neo 3

[IpoTon mpomén yckopstouyto pazHoctb noreHunanoB U = 300 B u Bieren B 0gHOpOAHOE
marautHoe nose (B =20 mTx) mox yriaom 30° K IMHUSM MarHUTHOM uHaykuud. Onpenenuts mar h
U paguyc R BUHTOBOI1 TMHUY, 10 KOTOPOH OyIeT ABUTAThCS MPOTOH B MATHUTHOM IIOJIE.

3ananue Ne 4

Conenoup conepkut N = 800 BurkoB. CeueHue cepedHrKa (U3 HEMarHUTHOTO MaTepuania) S =
10 em?. TTo 06MOTKe TeusT TOK, co3fatrouiui nojie ¢ uaayknueir B = 8 mTn. Onpenenuts cpeaHee
3HaueHue JJIC caMOMHIYKIMHU, KOTOpash BO3HUKAET Ha 3aKUMaxX COJICHOWJA, €CJIM CHJIa TOKa
YMEHBIIAETCS MPAKTUYECKH J10 HYJs 3a Bpems At = (0,8 mc.

BAPHUAHT 4.
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3ananue Ne 1

JIBe napasuienbHble 3apsKEHHbIE IUIOCKOCTH, IOBEPXHOCTHBIE INIOTHOCTH 3apsiIoB KOTOPBIX G| =
2 MxKn /M*u 6, =- 0,8 MxKu1 /M%, Haxostes Ha pacctosauu d = 0,6 oM apyr oT apyra. OnpeaetuTs
Pa3HOCTb MOTEHIMAIIOB MEXKY IIIOCKOCTSAMHU.

3ananue Ne 2

B npoBoanuke 3a Bpems t = 10 ¢ mpu paBHOMEpHOM Bo3pacTaHuu cuiibl Toka oT [1=1 A no L =2
A BbIIEIMIIOCH KONMYecTBO TernoThl Q = 5 k. Haittu conpotusnenue R npoBoanuka.

Baganue Ne 3

B 0aHOpPOIHOM MarHMTHOM IMOJI€ NEPIEHAUKYISIPHO JUHUAM HHIYKIUHU PACIOJIOKEH IUIOCKUN
KOHTYp mwiomazsio S = 100 cm”. [loamepxuBas B KOHType MOCTOSHHYIO culy Toka I = 50 A, ero
NEPEMECTUIIM U3 T0JIA B 00J1aCTh MPOCTPAHCTBA, I/I€ MOJIe OTCYTCTBYeT. OnpeenuTh MarHUTHYIO
UHAYKIMIO B mosns, ecnu npu nepeMenieHny KOHTypa Oblia coBepiiena padora A = 0,4 JIx.

3ananue Ne 4

ToHkMI MeIHBIH MPOBOJ MAaccoM m = 1 I COrHYT B BHMJ€ KBaJpaTa, U KOHIBI €0 3aMKHYTBHI.
Kpampar momemén B omHopogHoe MarHutHo mosie (B = 0,1 Tm) Tak, 4To MIOCKOCTH €ro
NEPHEHIUKYJIApHA JTUHUAM HHAYKUUU 1osisl. OnpenennTh KOJWYECTBO AJIEKTPUYECTBA, KOTOPOE
IIPOTEYET IO NPOBOJHUKY, €CIM KBaJApaT MOTSIHYB 3a IPOTHUBOIIOJIOKHBIE BEPIIMHBI, BHITSHYTh B
JIMHUIO.

4.1.3. TECTOBBIE 3AJIAHUSI
TECTOBOE 3AJJAHHME Nel no teme 3 (AynuTopHasi caMOCTOsTeNIbHAs paboTa).
1. Cnenuduxanus banka recToBbIX 3a1aHuii 0 Teme 3.
2. Coaep:xxkanne banka TecToBbIX 3a1aHUI
WHucTpyKins: BEIOEPH OJIMH MPABUIBHBIA OTBET.

Tema 3: 9JIEKTPOJUHAMUKA
BAPUAHT 1
1. M CTOYHMKOM 3JIeKTPOCTATHYECKOI0 MOJISl SIBJISETCH:
1) TlocTostHHBIN MarHuT
2) DneKTpoMarHut
3) IIpoBOAHUK C TOKOM
4) HenoaBWXKHBIN YEKTPUICSCKUM 3apsi]T

2. 3axon KyJ/ioHa — cuiia B3auMoOJAeCTBHUS IBYX TOUYEYHBIX JIeKTPUYECKHX 3aPSAI0B B
BaKyyMe IPONOPIHOHAJIBHA. ..

1) mpousBeneHMIO 3apsA0B U KBAAPATy PACCTOSIHUSA MEXLy HUMH

2) NpOU3BENECHMIO 3apsA0B U 0OPATHONPONOPLUOHATIbHA KBAJJPATy PACCTOSHUS MEXKIY HUMHU

3) OTHOILEHUIO 3apsAJ0B U OOPATHONPOTIOPLIMOHATILHA KBAPATy PACCTOSHUS MEXAY HUMHU

4) mnpou3BeeHHIO 3apsA0B U 0OPAaTHONPONOPLMOHATIbHA PACCTOSHUIO MEXAY HUMHU

3. Moayjb HANPSZKEHHOCTH YJICKTPHYECKOI0 I0JIsl B IaHHOM TOYKe NNPH YMEHbIICHUH
3apsia, co3aouero noJe B 3 pasa:

1) Ywmenbmutcs B 9 pa3

2) VYwmensiuTcs B 3 paza

3) He uzmenurcs

4) VYsenuuuTtcs B 3 paza

4. EnuHuuneil n3mMepeHusi NOTEHIHAJIA SABJISAETCH:
1) Bebep

2) Bousbt

3) xoynb

4) Bart
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5. KonageHncarop — cucreMa IByX IPOBOAHHKOB pa3e/¢HHBIX. ..
1) MuepTHBIM razom

2) IIbe3oxpucramiom

3) IloxynpoBOgHUKOM

4) JlusnekTpukoM

6. Beauuuna sexkTpuyeckoii émxoctn 1P —
1) Otnomenue 1 Knk 1 B

2) Otnomenue 1 Kin k 1 cexynne

3) Otnomenue 1 Ix k 1 Ki

4) Ortnomenue 1 OM k 1 Amnepy

7. DHeprus 3aps:KeHHOI0 KOHIEHCATOPAa NPONOPIHMOHAIbHA
1) 3apsny

2) Ilorenumany

3) Hanpsxéunoctu

4) Cune Kynona

8. IIpuHOuMn cynepno3uuuM noJjei — pe3ybTHPYOIIee CHJIOBOE BO3eCTBHE ABJISIETCS
1) BeKTOpHBIM MPOU3BEICHUEM CHII

2) CxansipHOH CyMMOM CHII

3) BekropHoil cymMoii cun

4) CxaysspHOMY IPOHU3BEICHUIO CHII

9. HanpsizKeHHOCTb 3JIEKTPOCTATHYECKOI0 MOJIs — ITO

1) mpousBeneHHE CHIIBI U BEJIMYHUHBI 3apsiia, TOMEIEHHOTO B IAHHYIO TOUKY TOJIS
2) OrtHolIeHWE CUITBI K BEJTMYMHE MOTEHIMAala JaHHOM TOUKH MO

3) IIpousBeneHue CUIIbI U BEIMYMHBI IOTEHIMAA TAHHON TOUKH MO

4) OrTHoIIEHNE CUITBI K BETTMYMHE 3apsa, TIOMEIIEHHOTO B TaHHYIO TOUYKY TOJIS.

10. DKBHIOTEHIHAJIBHAS IOBEPXHOCTH — 3TO

1) COBOKYIMHOCTB TOYEK, 00JIaJaIOIIMX OAMHAKOBBIM, HO PA3HOUMEHHBIM 3apsAI0M
2) COBOKYIHOCTB TOYEK, 00J1aJat0IUX OJAUHAKOBBIM 3apsI0M

3) COBOKYMHOCTH TOUYEK, UMEIOIINX OJMHAKOBBII OTEHIIMAI

4) COBOKYNHOCTb TOUEK, HE UMEIOLINX NOTEHIMANa

11. DHeprus KOHJEHCATOPA PH YMEHBbIICHUH PACCTOSIHUS MEKAY IJIACTUHAMM B 1Ba pa3a
NocJie OTKJIIYEeHUs 0T HCTOYHHKA TOKA...

1) VYBenuuutes B 2 pasza

2) He u3meHuTCs

3) VYmenbmutcs B 4 pasza

4) YwmensbluTcs B 2 paza

12. ExnHunei 3J1eKTPUYECKOro 3apsjia saBJsieTcst
1) Amnep

2) DINeKTpOH - BOJIBT

3) Kynon

4) Barr

13. B3anmopeiicTBHE 3JIeKTPHYECKHUX 3aPAJI0B HA PACCTOSTHUHU O0BSICHAICT THIOTE3A. ..
1) 3apsabl Ha pacCTOSIHUU OTTAJIKUBAIOTCS
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2) OpuH 3apspn Bcerzaa ASUCTBYET Ha APYrou
3) DnekTpuyeckoe oJie NeEPBOro 3apsaaa IeHCTBYET Ha BTOPOU
4) 3apsapl Ha pacCTOSIHUU IPUTATUBAIOTCS

14. 3aKoH coxpaHeHHUs JICKTPHUYECKOI0 3apsaaa

1) OnexTpuyeckue 3apsiibl HE CO3JAKOTCS U HE UCYE3AI0T, a TOJIBKO NIEpepacipeacisatoTcs
BHYTPY JAHHOTO TeNa

2) Ywuciao 351eKTpOHOB PABHO YUCIY IPOTOHOB

3) Ha nnanere 3emitst Bcerzia OJJMH U TOT e OTpULIATEIbHbIHN 3apsia

4) Ha mnanete 3emiis Bceraa OJMH U TOT K€ MOJI0KUTEIbHBIA 3apsi

15. Ilpu nocJjienoBaTeJJbHOM COCAMHEHUH ABYX KOHACHCATOPOB MX IKBHBAJICHTHAsI
€MKOCTB €CTh...

1) OrHouieHne CyMMBbl EMKOCTEH OT/AEIBHBIX KOHICHCATOPOB K UX MPOU3BEACHUIO

2) Cymma éMKoCTel OTIIENbHBIX KOHJECHCATOPOB

3) IIpousBeneHne EMKOCTEH OTIENBbHBIX KOHJECHCATOPOB

4) OrtHoUIEeHHe TPOU3BEACHUS K CyMME EMKOCTEH OTIEIbHBIX KOHAECHCATOPOB.

16. BekTOp HANPSZKEHHOCTH JIEKTPOCTATHYECKOI O 10JIsl HANIPABJIEH. ..
1) He umeer HampaBiieHUs

2) TIlo xacarenbHOM K SKBUIIOTEHIIMAILHONW TOBEPXHOCTH

3) B cropoHny yBenuueHus moTeHIHAIA

4) B cTOopoHY YMEHBIICHHS TOTEHIMAIA

17. D1eKTPOEMKOCTH — CIIOCOOHOCTH NPOBO/IHUKA. ..
1) ToanepxuBarh 3aJJaHHYIO Pa3HOCTh MOTEHIUAIOB
2) HakammBatk 3JIEKTPUYECKHE 3apsiIbl

3) TonnepxuBarh 3aJaHHBIN TOTEHIMAI

4) TIpoBOAMTH DIEKTPUUECKUN TOK.

18. In3/1eKTPHUK — BelecTBO

1) IIpoBogsiiee JIeKTPUYECKHIA TOK TOJIBKO B OJJHOM HalpaBJICHUN
2) IlpoBogsiiee 3MEKTPHUUECKUI TOK IIPU OYEHb MaJIOM HAIPSDKCHUH
3) IIpoBopasiiee 3MEKTPUUYECKUIA TOK BO BCEX HAIIPABICHUAX

4) He npoBojsiuee 3IEKTPUIECKOTO TOKA

19. sInpo, cocrosimiee U3 0JHOT0 MPOTOHA — 3TO AAPO ATOMA
1) remus

2) Bomopoda

3) HeoHa

4) KceHOHA

20. Slnpo aToma cocTouT M3
1) DneKTpOHOB U HEHTPOHOB
2) HeiitpoHos

3) IIpoTOHOB M HEUTPOHOB
4) DnexTpoHOB

21. YacTuna Mo:KeT HMETh 3apsii PABHbIH
1) 1,5 3apsina anekTpoHa

2) 2 3apsna 3IeKTpoHa

3) 0,5 3apsna snekTpoHa
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4)

22.
1)
2)
3)
4)

23.
1)
2)
3)
4)

24.

1)
2)
3)
4)
5)

25.

1)
2)
3)
4)

26.

1)
2)
3)
4)

27.
1)
2)
3)
4)

28.
1)
2)
3)
4)

29.

1)

2,5 3apsiaa IeKTpoHa

2 3apsga no 1 Kysaony Ha paccrosinnu 1MeTp B3anMOAECTBYIOT ¢ CHJION
9 ruraHplOTOH

10 Heroton

1 Heroton

3 KUJIOHBIOTOHA

ATOMHOE IPO MOKeT UMeTh 3aps/l
N nonoxuTenbHblid U OTPULIATEIIbHBIN
TosbKO OTpULIATENBHBIN

ToabKO MOJOKUTESILHBIN

He umeer 3apsna

Yemy paBeH NOTEHIHAJ JJIEKTPOCTATHYECKOIO IOJS B JAHHON TOYKe, €CJIH IS
nepeMeleHns 3apsaaa B 5 KyJI0H B 0€CKOHEYHOCTh He00X0MMO COBEpPIIMTHL PadoTy B
60 JIx?

12B

300 B

120 B

30B

Yemy paBeH NOTEHIHMAJ 3JIEKTPOCTATHYECKOI0 MOJs To4eyHoro 3apsaa B 0,01 kyJon
HA PacCTOSIHUH 9 MeTpOB?

10 MB

900 B

10 000 B

300 B

Kak u3mMeHHNTCA 3JIEKTPOEMKOCTH NPOBOAHMKOB NPHU YBeJIUYCHNH HANIPSIZKEHUS MEKIY
HUMH?

VYBeanuurcs

VYMEHBIINTCS

OcTaHeTcst HeN3MEHHOM

Mo3keT yBeTUYUTCs, @ MOKET YMEHBIIIUTCS

Kakne yacTuubl SIBJSIOTCA HOCUTEJISIMH 3apsiI0B, IePEeHOCHUMBIX Yepe3 MeTaln?
[TonoxuTenbHbIE HOHBI

OTtpunarenabHble HOHbI

DJEKTPOHBI

IIpoToHBI

Kak pacnpenensitcst 3apsiabl, ecJiM 3apAJAUTh CINIOIIHONW MeTalJIMYecKuil map?
ITo noBepxHOCTH 11apa

[To Bcemy 00BEMY

B nenrpe mapa

CKOHIICHTPHPOBAHBI B ONpeeIEHHON 00IacTH

Kak wu3menurcs o0masi €MKOCTh LeNu, ecJM K KOHAEHCATOPY HapaulejbHO

NMPUCOEJUHUTH elI¢ TAKOM Ke KOHIeHCcaTop?
VYBenuuutcs B 2 pasza
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1)

3)
4)

31
1)

3)
4)

32

1)
2)
3)
4)

33
1)
2)
3)
4)

34

1)
2)
3)
4

35

1)
2)
3)
4)

36

1)
2)
3)
4)

YMmenpmmTes B 2 pasza
VYBenuuutcs B 4 pasa
YMmensmmres B 4 pasza

Kak aBmKyTcsi cBOOOAHBIE JJIEKTPOHbBI B MeTaJLJIe MPU OTCYTCTBUHU 3JIEKTPHUUYECKOT0
moJjis?

YnopsnouyeHHo

Xa0THYHO

KonebmoTcs

He nBuxyrcs

MoJieKyJibl KAKHX ANIJIEKTPHKOB CO31AI0T JJIeKTPpHYecKoe moJe?
HETOJISPHBIX

MOJIIPHBIX

MOHHBIX

BCEX [1EPEUNCIIEHHBIX BBIIIE

Kak u3MeHHMTCSI HANPSKEHHOCTb IMOJIA, €CJM BHECTH B 3TO IOJie IMIJIEKTPUK C
AUIJIEKTPUYECKON MPOHUIIAEeMOCTHIO 00JIbIIIEe eIMHUIIBI?

BO3PAaCTET

HE U3MEHUTCS

YMEHBIIUTCS

MOKET OO0 YMEHBIIUTCS MO0 YBETHUUTCS

Yemy paBHA HANPSIZKEHHOCTH BHYTPH PAaBHOMEPHO 3aps’KEHHOr0 mapa?
bosbie nymns

PaBHa nymto

MeHns1ie HyI1A

MoxeT ObITh Kak 00JIbIIE TaK U MEHBIIIE HYJIS

Kak wu3MeHsieTrcsi HanpsKEHHOCTH IOJIsI 10 Mepe YAAJeHHs] OT PaBHOMEPHO
3apsIKeHHOr0 mapa?

JluneliHo yObIBaeT

Henuneiino yobiBaer

JInHeitHo Bo3pacTaer

He n3mensercs

Kak u3MeHsieTcsi HANPSKEHHOCTH MO Mepe yAajJleHHs OT PABHOMEPHO 3apsiKeHHOM
0eCKOHe4YHOH II0cKoCcTH?

JluneliHo yObIBaeT

Henuneiino yobiBaer

JIuHeitHo BO3pacraer

He u3zmensiercs

Kakyo paGory coBepmiaer 3JieKTpH4ecKoe moJie Npu nepemMemennu 3apsiga B 20 Ko na
paccrosinue 10 cM. HanpsKEHHOCTH MoJis1 papHa 200 H/m.

40 Ix

400 Ix

10 Ix

100 I
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37. 3a c4éT 4ero NMpPOUCXOAUT BCHBILIKA JAMIIbI IPH NOAKJIIYEHHH K 3apPSIKEHHOMY
KOHJIeHcaTopy?

1) 3acuér yBenmuueHMs SHEPTUU KOHAEHCATOpa

2) 3a cuér yObUIM SHEPrHM KOHAEHCATOpa

3) 3a cuér oxnaxKaeHUs KOHJeHcaTopa

4) IlpuuuH MHOTO

38. KakoBa 3Heprus mI0CKoro KouaeHcaropa éMkoctoio 500 Mmx®, eciin HaNpsiKeHHe
Me:xay ooxinaakamu 100 B?

1) 2,5 Ix

2) 25 Ix

3) 250 [Ix

4) 500 Tx

BAPUAHT 2

1. U CcTOYHMKOM 3J1eKTPOCTATHYECKOIO MOJIsI SIBJISETCH:
1) [TocTosiHHBII MarHUT
2) DAEKTPOMArHUT
3) [IpoBOHUK C TOKOM
4) HernoABY>KHBIN IEKTPUYECKUH 3apsij

2. 3axon KyJioHa — cuiia B3auMoJelCTBHUS IBYX TOUYEYHBIX JIeKTPHYECKHUX 3aPs/I0B B
BaKyyMe NPONOPIHOHAJIbHA. ..
1) TIIpousBeneHHIO 3aps0B U KBAAPATY PACCTOSHUS MEXy HUMHU
2) Ilpou3BeaeHUIO 3apsiI0B U OOPATHOMIPONOPIMOHANIbHA KBAIPATy PACCTOSIHUS MEXy HUMU
3) OrtHoIEeHHIO 3apsAA0B U 0OPaTHOMPONIOPLMOHAIBHA KBAJAPATy PACCTOSHUS MEX1Yy HUMHU
4) TlpousBeneHHIO 3aps0B U OOPATHONPOTIOPLHUOHATIbHA PACCTOSHUIO MEXKIY HUMHU

3. Moayiab HANPSKEHHOCTH YJIEKTPUYECKOI0 M0JIsl B IaHHOM TOYKe IPH YBeJIMYCHUHT
3apsiga, co3aouero mnoJe B 9 pas:
1) VYwmensmurcs B 9 pa3
2) VYwmenpmurcs B 3 pasa
3) He usmenurcs
4) VYsenuuutcs B 9 pa3

4. Enunuuneii usmMmepeHusi padoThbl ABJIsIETCH:
1) Bebep
2) BombT
3) JIxoynb
4) Bart

5. Kongencarop — cucremMa IByX IPOBOAHHKOB pa3ae/¢HHBIX. ..
1) HMuepTHBIM razom
2) IIve3okpucTanioMm
3) TlonynpoBogHUKOM
4) JIudpnexTpukom

6. BeauumnHa 3JIeKTPpUYeCKOro noreHuuana 1 B —
1) Ortromenue 1 K x 1 Jx
2) OrtnHomenne 1 Kn kx 1 cexynne
3) Otraomenue 1 [k x 1 Kn
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4) OrtnHowenue 1 OM x 1 Amnepy

7. JHeprus 3apsiZKeHHOT0 KOHAEHCATOPA NMPONOPLUUOHATbHA
1) 3apsany
2) Ilortenumany
3) Hanpsxénnoctu
4) Cune Kynona

8. IIpuHIuMn cynepno3uluM NnoJiei — pe3yibTHPYOIee CHJIOBOE BO3eHCTBHE ABJIsIETCS
1) BeKTOpHBIM NPOU3BEACHUEM CHII
2) CkansgpHoi CyMMOM CHII
3) BekropHoii cymmoii cun
4) CxanapHOMY IPOU3BEICHUIO CUII

9. HanpsizKeHHOCTH 3J1€KTPOCTATHYECKOI0 MOJIsl — 3TO
1) IlpousBeneHue CHIIBI U BETUYMHBI 3apsi/ia, TOMEIIEHHOTO B JAHHYIO TOYKY MOJIS
2) OrTHoIlIIEHUE CUITBI K BEIMYMHE MOTSHIIMATA TaHHOW TOYKH TOJIS
3) IlpousBeneHue CUIIbI U BETUYMUHBI OTEHIMANA JAHHON TOYKH OIS
4) OrTHoIlIIEHUE CUITBI K BEIMYMHE 3aps/ia, MOMENIEHHOTO B IaHHYIO TOYKY TTOJISL.

10. DKBUNIOTEHIHAJIBHAS IOBEPXHOCTH — 3TO
1) CoBOKyNMHOCTH TOUYEK, 00JIaIA0MIUX OJAMHAKOBBIM, HO Pa3HOUMEHHBIM 3apsJIOM
2) CoBOKYNHOCTb TOYEK, 00J1a/IAl0IINX OJJMHAKOBBIM 3apsJIOM
3) CoOBOKYITHOCTb TOYEK, UMEIOIINX OJMHAKOBBIN MOTEHIIUA
4) CoBOKYNHOCTb TOUYEK, HE UMEIOIUX MOTEHIHAaIa

11. DHeprus KOHJEHCATOPA NPH YBEJIMYCHUN PACCTOSIHUSI MEKAY IVIACTHHAMH B /IBa pa3a

MocJIe OTKJIIYECHHUS OT HCTOYHMKA TOKA...
1) VYBenuuutcs B 2 pasza
2) He uzmenurcs
3) VYwmensbuutcs B 4 paza
4) Ywmenpmmrcs B 2 pasa

12. EnnHnnen 3JIeKTPU4ecKOro 3apsiaa siBJasieTcs

1) Awmmep
2) DNEeKTPOH - BOJIBT
3) Kynon
4) Bart
13. BzanMmopeiicTBHe JJICKTPHYECCKUX 3aPSiI0B HA PACCTOSTHUM 00BbSICHSICT TUIOTe3A. ..
1) 3apsapl Ha pacCTOSTHUM OTTAJIKMBAOTCS
2) OpuH 3apsan Bcerzaa JeMCcTBYET Ha Apyroi
3) DJEKTPUUYECKOE T10JI€ NIEPBOTO 3apsa ACHCTBYET HA BTOPOI
4) 3apsapl Ha pacCTOSTHUY IIPUTATUBAKOTCS

14. 3aK0H coxpaHeHHUs JICKTPHIECKOro 3apsaaa
1) Dnexkrpuueckue 3apsAabl HE CO3/AAI0TCSA U HE UCUE3at0T, a TOJIBKO MepepacpeaesssoTcs
BHYTPH JIaHHOTO TeJla
2) Yuco 371eKTPOHOB PaBHO YHUCITY IPOTOHOB
3) Ha nanete 3emiist BCeraa OJIMH U TOT JK€ OTPULIATENIbHBIN 3apsi]]
4) Ha nnanere 3emiis Bcerja OJMH U TOT )K€ MOJIOKUTEIbHBIN 3apsia

65



15. Ilpu mapa/uieIbHOM COeJMHEHUH IBYX KOHJAEHCATOPOB MX IKBMBAJICHTHAasl EMKOCTh
€CTb...
1) OrtHomenne cyMMbl EMKOCTEHN OTAEIBHBIX KOHAEHCATOPOB K MX IIPOU3BEIEHUIO
2) Cymma éMKOCTEH OTAENbHBIX KOH/IEHCATOPOB
3) IlpousBenenue EMKOCTEN OTAEIBHBIX KOHAEHCATOPOB
4) OrtHolueHue NPOU3BEACHUS K CyMME EMKOCTEN OTAEIbHBIX KOHJIEHCATOPOB.

16. BekTOp HANPSZKEHHOCTH JIEKTPOCTATHYECKOI0 110JIsl HANIPABJIEH. ..
1) He umeer HamnpaBiieHus
2) Ilo xacaTtenbHOM K SKBUMOTEHIIMAIBHOMN MMOBEPXHOCTH
3) B cropony yBenuueHus mOTEHIMANIA
4) B cTopoHy YMEHBLICHUS MTOTEHIMAIA

17. D1eKTPOEMKOCTH — CIIOCOOHOCTH NPOBOIHUKA. ..
1) TlomnepkuBaTh 3aJaHHYIO Pa3HOCTb OTEHIMATIOB
2) HakamiuBath 3JIEKTPUYECKHE 3apsiIbl
3) llomnepxuBaTh 33JaHHBIN MOTEHIIUAT
4) TIpoBOIUTH AIIEKTPUUECKUNA TOK.

18. IIpoBOAHUK — BelECTBO
1) IIpoBopsiiee 3MEKTPHIECKUIA TOK TOJBKO B OJTHOM HaIllpaBJICHUU
2) IIpoBopsiiee AIEKTPUIECKHA TOK TPH OY€Hb MAJIOM HaMPsiKeHUU
3) IlpoBogsiiee MEKTPHUUECKHI TOK BO BCEX HAMPABICHHIIX
4) He npoBoasiiee 3IeKTPUIECKOr0 TOKa

19. SAapo, cocTosimiee U3 ABAANATH HPOTOHOB — 3TO S/IPO ATOMA
1) Tenus
2) Bogopona
3) Heona
4) KceHnona

20. ATomMa COCTOMT U3
1) DneKkTpoHOB U HEUTPOHOB
2) HeiitpoHoB
3) IIpoTOHOB HEHUTPOHOB U JIEKTPOHOB
4) DneKkTpoHOB

21. YacTrna MoKeT HMeTh 3apsili PABHbII
1) 1,5 3apsina snexTpoHa
2) 2 3apsna 3JeKTpoHa
3) 0,5 3apsina anexTpoHa
4) 2,5 3apsia 3neKTpoHa

22. 2 3apsina no 1 Kysiony Ha paccrossHuu 1MeTp B3auMOJCHCTBYIOT € CHII0M
1) 9 ruranploTOH
2) 10 Heroron
3) 1 Hsroton
4) 3 KWIOHBIOTOHA

23. DIeKTPOH MOXkKeT MMeTh 3aps/l
1) U nojoXUTEeNbHBIA U OTPULIATENBHBII
2) Tonbpko oTpHUIIATEIHHBIN
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3) Toabko MOJIOKUTETbHBIN
4) He umeer 3apsaa

24.Yemy paBeH NOTEHHHAJ 3JICKTPOCTATHYECKOr0 MOJsI B JAHHOW TOYKe, eCad s
nepeMelleHNs 3apsiaa B S KyJOH B 0eCKOHEYHOCTh He00X0AUMO COBepIINTHL padoty B 60

Jk?
1) 12B
2) 300B
3) 120B
4) 30B

25. Yemy paBeH HOTEeHIHAJ JJIEKTPOCTATHYECKOI0 10JIsl TOYe4Horo 3apsajaa B 0,01 ky10H Ha
paccrossHuH 9 MeTpoB?

1) 10 MB
2) 900 B
3) 10000 B
4) 300B

26. Kak u3meHHTCS 3/1€KTPOEMKOCTH NMPOBOIHHKOB IPU YMEHbIIIEHUN HANPSKEHUS MEKITY
HUMH?
1) VYBemuuutcs
2) YMEHBIIHUTCS
3) Ocranercss HEU3MEHHOM
4) MoXKeT yBeTHUUTCS, a MOKET YMEHBIIUTCS

27. Kakue 4acTHIbI IBJISIOTCH HOCHTEISIMHU 3aPS/I0B, NEPEHOCHMBbIX Yepe3 MeTaJLI?
1) TlonoxxuTenbHble HOHBI
2) OrtpunareabHble HOHBI
3) DnexTpoHsbl
4) TIIpotoHbl

28. Kak pacnpeneasitcsi 3apsiibl, €CJH 3apsiiuTh CIUIOINHOH INApP HM3rOTOBJICHHBIH W3
AU3JIeKTpuKa?
1) Ilo moBepxHOCTH LIapa
2) Ilo Bcemy 00BEMY
3) B uentpe mapa
4) CKOHLIEHTPUPOBAHBI B ONIPEACNEHHON 00nacTu

29. Kak wu3MeHuTcsi o0masi €MKOCTh LeNH, eCIH K KOHJIEHCATOPY I0CJeI0BATeIbHO
NPHCOCIUHUTD elIé TAKOMH e KOHJIeHcaTop?
1) VYBenuuures B 2 pasza
2) VYwMeHsbluTcs B 2 paza
3) VYBemuuwurcs B 4 pasza
4) VYwmenslutcs B 4 paza

30. Kak qBH:KyTCS1 CBOOOJHBIE 3JICKTPOHBI B MeTaJlIe IPH HATHYUH JICKTPHYECKOro 1moJisi?
1) VYnopsaoueHHO
2) XaoTuyHO
3) Konebmores
4) He aBmxytes

31. MoaekyJibl KAKHX IHYJIEKTPHKOB CO31AI0T YJIeKTPHYeCKoe moJie?
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1) Henonspubix

2) IonsapHbIx

3) WonHbIX

4) Bcex nepeuncieHHbIX BbIIIE

32. Kak M3MeHHTCS HANPSKEHHOCTH I0JIsl, €CJIM BHECTH B 3TO MOJie JAWIJIEKTPHK C
AUIJIEKTPUYECKOH NMPOHUIIAeMOCTBIO PABHO eAnHnLe?
1) Bospacrtér
2) He usmenurcs
3) VYMeHbIIHTCS
4) Mosxet b0 YMEHBUIUTCA, JTUO0 YBEITUUUTCS

33. Yemy paBHA HANPSAKEHHOCTh BHYTPH PABHOMEPHO 3apsiZKeHHOI' 0 mapa?
1) bosbiue vy

2) PaBna Hym10
3) MeHb11e Hys
4) MoxeT ObITh Kak 00JIbIIIe, TaK U MEHbIIIE HYJIS

34. Kak un3MeHsieTcsl HANPSOKEHHOCTH MOJIA 10 Mepe NPHOJMKEHHS] K PaBHOMEPHO
3apsiZkeHHOMY mapy?
1) Jluneiino yObiBaeT
2) Henuneiino yObIBaeT
3) JluneiiHO BO3pacTaer
4) He uszmensercs

35. Kak u3MeHsieTcsl HANPSKEHHOCTb IO Mepe yIajJeHHsI OT PAaBHOMEPHO 3apsiKeHHOMH
0eCKOHEYHOH MJI0CKOCTH?
1) Jluneiino yObiBaeT
2) Henuneiino yobIBaeT
3) JluneiiHO BO3pacTaer
4) He uzmensercs

36. Kakyro padoTy coBepuiaeT 3J1eKTpUUYECKoe MoJie Npyu nepemMentennu 3apsjaa B 20 K na
paccrosinue 10 cM. HanpsKEHHOCTH MoJist paBHa 200 H/m.

1) 40 Ix
2) 400 Ix
3) 10 ik
4) 100 Ix

37. 3a c4éT 4ero NMpOUCXOAUT BCHBILIKA JAMIIBI IPH MOJAKIIYEHHH K 3aPSIKEHHOMY
KOH/IeHCATOPY?
1) 3a cuér yBenuueHUs SHEPrUH KOHAEHCATOPa
2) 3a cuér yOblIM SHEPrUH KOHAECHCATOPa
3) 3a cuér oxyaxaeHus KOHIEeHcaTopa
4) TIlpuuuH MHOTO
38. KakoBa 3Heprus JI0CKOro KoHaeHcaropa éMkocTsi0 500 Mx®, ecyin HaNpsiAKEHHEe MEKLY

ooxkiaaakamu 100 B?

1) 2,5k
2) 25 Ix

3) 250 Ix
4) 500 JIx
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3. Tadauua ¢gopM TeCTOBBIX 3aJaHUIT

Bcero T3 13 nux komyectBo T3 B hopme
3aKPBIT OTKPBIT Ha Ha
bIX bIX COOTBETCTBHE | MOPH/IOK
mT. % mT. % mT. % mT. %
100% 100 - - -

4. Ta0JHIa OTBETOB K TECTOBBIM 3aJaHUSIM

Howmep
TECTOBOIO
3alaHuA

Homep npaBunbHOro oTBETa

Homep Tecto-
BOI'O 3aJaHus

Homep npaBunbHOro orsera

1 BapuaHT

2 BapuaHT

[N I NS I e e I el e I T I
—|S|o|o|w|an|n|h|w|N|—|co|C|R[ID|N|H|R (=

[N I NS T e e I el s I I I e
—|S|olwo|a|la|un|r|w|o[—|o|O|R[I ||+ |W N —

NI WI B[N == [WR[N—= W= [N WINRIN]|R[R]|P|WRWR(W[R|W[—= ][N

22 22
23 23
24 24
25 25
26 26
27 27
28 28
29 29
30 30
31 31
32 32
33 33
34 34
35 35
36 36
37 37

N[RN[R =N [W =] = =N = [N WW[WINR[N—=]|W[W|—=W[A|W[=[W|[|[W[]|N]
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38 | 1 | 38 | 1

4.1.4. YCTHBIH OIIPOC
YCTHBIHN OIMPOC Nel teme 1 (AyautopHas pabota).

1. Mogenn B MexaHuke. KuHemaTnueckoe ypaBHEHHE [IBIKEHHUS MaTepHaIbHONH TOYKH.
Tpaekropusi, JUIMHA ITyTH, BEKTOP MEPEMELICHHUS.

2. CKOpOCTb, YCKOPEHHUE U €T0 COCTABJISIOIINE.

YCTHBIM OIMPOC Ne2 no teme 1 (Ayauropras pabora).
1. VYrnoBas ckopocThb. YTIOBOE YCKOPEHHE.
2. CBs3b MEX/1y YIJIOBBIMH U JINHEUHBIMU BEJTMYMHAMM.

YCTHBIM OIMPOC Ne3 no teme 1 (Ayauropras pabora).
1. 3axon Heiotona. [loHsiTue Macchl, CUIIbl, THEPTHOCTH.

YCTHBIHN OIMPOC Ne4 no Teme 1 (AymutopHas paGoTa).
1. 3akoH coxpaHeHUs UMIIYJbCa. 3aKOH JBMKEHUS LIEHTpa Macc.
2.  Cwunbl ¥ uX KJIaccupuKaIms.

YCTHBIM OIMPOC Ne5 no teme 1 (Ayauropras pabora).

1. PaGota, sHEprus, MOUTHOCTh. EMUHUIBI H3MEpEHUSI.

2. Kunernueckas, MOTEHIIMATIbHAS U MTOJIHASI YHEPTHS MEXaHUYECKOW CUCTEMBI.

3. 3aKkoH coXpaHEHHsI MEXaHUUYECKOUN YHEPTUU B KOHCEPBATUBHBIX U JUCCUITATUBHBIX CHCTEMaX.
I'padudeckoe mpeacTaBIeHUE SHEPTUM.

YCTHBIHN OIMPOC Ne6 no Teme 1 (AymutopHas paboTa).

1. 3akoH BcemupHoro Tsarorenus. Bec tena. HeBecomocTs.

2. XapakTepucTHKa Moy TAroteHus. PaGora B moje TAroreHus. OKBHUIIOTECHIHMAJIbHBIC
MIOBEPXHOCTH.

YCTHBIM OIMPOC Ne7 no teme 2 (AyautopHas pabora).
Bsi3kocTh (BHYTpeHHee TpeHue). Pe:KxuMbl TeUeHUs! )KUKOCTH.

YCTHBIHN OIMPOC Ne8 no Teme 2 (AymuTopHas paboTa).
2. OCHOBHbIE YpaBHEHHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH I'a30B.
3. HneanbHbIi ras.
3. VYpasuenue Knanelipona — MenzeneeBa. Y paBHEHUE COCTOSIHUSI JICAJIBHOTO Ta3a.
4. 3aKoH maeanpHOro rasza. 3akoH ABoragpo. 3akoH JlanbToHa.

YCTHBIHN OIMPOC Ne9 no Teme 2 (AymuTopHas paboTa).
1. BHyTpeHHSs SHeprus TepMOJAUHAMUYECKON crcTeMBl. I1epBblii 3aKOH TepMOAMHAMUKY.
2. Pabota ra3a nmpu usmenenuu ero oorema. ['paduyueckoe nzodpakenue padoThI.
3. TenjoeMKocCTH ra3oB: ylenbHasl, MOJIsSIpHas. Y paBHeHue Maiiepa.

YCTHBIHN OIMPOC Nel0 no teme 2 (AyautopHass pa6ota).

1. IIpumeHeHHe HEpBOro 3aKOHAa TEPMOJMHAMUKM K HM30IpOLECCaM B rasax: H300apHbIH,
U30XOPHBIN, U30TEPMUYECKUH ITPOLIECCHI.

2. AnmaGatssbiii npornecc. [TomuTpomnHslii mporecc.

YCTHBIHN OIMPOC Nell no teme 2 (AyautopHast pa6ota).

1. Tennosoii neurarens. Teopema Kapho.
2. YersipextakTHblii nukia Kapro. Tepmuuecknii KIT/I nuxna.
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YCTHBIHN OIMPOC Nel2 no teme 2 (AyautopHast pa6ota).

1. JKunkocTe M uX XapakTepuUCTHKU. BHyTpeHHee naBieHue B kuakocTsx. IloBepxHocTHOE
HaTSDKEHHE.

2. CwmauuBanue. KamwmuisgpHocTs. JlaBieHue, co3laBaeMo€ HCKPUBIEHHOM IOBEPXHOCTHIO
JKUJKOCTH.

YCTHBIM OIMPOC Nel3 1o teme 2 (AymutopHast paGoTa).
1. Tsepasie Tena. Auuzorponus. M3orpomnus. Buasl KpUCTaIbHBIX CTPYKTYP.
2. ®a3zoBble nepexopl. JluarpamMma cocTosiHUA BellecTBa. TpoiiHas Touka.

YCTHBIHN OIMPOC Nel4 no teme 3 (AyautopHast pa6ota).
1. DnexkTpuyeckuil 3aps U €ro CBOWCTBA.
2. 3akoH coxpaHeHus 3apsaa. 3akoH Kynona.

YCTHBIM OIMPOC Nel5 1o teme 3 (AymutopHas paGoTa).
1. HanpsiKeHHOCTb JIEKTPOCTaTHYECKOro nosts. M3o0paxenue momieu.
2. IlpuHUunO cynepro3uiuu.

YCTHBIHN OIMPOC Nel6 no teme 3 (AyautopHast pa6oTa).

1. Pabora no nepeMereHuo 3apsia B 3J1eKTpocTaTuyeckoM mnoje. IloTeHnmaabHOCTh HoJs.

2. TloreHuman »nexTpocTaTHueckoro mojis. PasHocTs mnoreHuuanoB. CBs3b CHIOBOM U
HHEPreTUYECKOM XapaKTepUCTUK MOJIs1. DKBUIIOTEHIIMATbHBIE TIOBEPXHOCTH.

YCTHBIHN OIMPOC Nel7 no teme 3 (AyautopHast pa6ota).

1. JusnexkTpuku B siexTpudeckoM moje. [Tomspuzanus ausnekTpukos. [1oiaspu3oBaHHOCTS.
HanpskeHHOCTb NOJIs B TUDIIEKTPUKE.

2. IIpoBOAHUKHU B DJIEKTPOCTATUUECKOM IIOJIE.

YCTHBIN OIMPOC Nel8 1o Teme 3 (AymutopHast paGoTa).
1. Onekrpoemkocts. KonaeHcaTopsl.
2. CoenuHeHUE KOHJIEHCATOPOB.

YCTHBIHN OIMPOC Nel9 no teme 3 (AyautopHas paboTa).

1. Dnexrpuyeckuii Tok. Cuna toka. [ImoTHOCTh TOKA.

2. ComnpoTuBieHUE MPOBOJAHHUKA. 3aBUCUMOCTb CONPOTHUBIICHHS MPOBOJHHKA OT MaTepuaa,
JUTMHBI, [JI0IA 1 MOTIEPEYHOTO CEUCHHUSI.

3. 3aBUCHUMOCTb CONPOTHUBIIEHUS TPOBOJIHUKA OT TeMiepaTypbl. CBEpXIPOBOIUMOCTb.

4. 3akon Oma a5ii OJHOPOAHOTO y4acTka nenu. CrocoObl COeTMHEHUS COTPOTUBIICHUH.

5. Pabota. MomHocTs. TemnoBoe neiictBue Toka. 3akoH Jxoyms - Jlenma.

6. 3akon Oma aJis HEOAHOPOJHOIO Y4acTKa LEeTH.

YCTHBIHN OIMPOC Ne20 o teme 3 (AyautopHas pa6oTa).

1. HMonnzauusa razos. CaMOCTOSATENbHBIE U HECAMOCTOSITENBHBIE pa3psapl. Buasl paspsiios B
rase [MCKpOBOM, KOPOHHBIH, JyrOBOH]|

2. DNEeKTpUYECKH TOK B BakyyMme. Tieromuii paspsa.

3. IIpoBOAMMOCTb MOJIYIPOBOJHUKOB, p-n nepexoA. I1osynpoBoiHUKOBBIN ANO.

YCTHBIN OITPOC Ne21 1o teme 3 (AymuTopHas pabota).

1. MaruuTtHOE TOIIE. BLI60p HaIllpaBJICHUS MArHuTHOTO IIOJIA. OcHOBHbBIE XapaKTCPpUCTUKU
MAaramMTHOT'O ITOJIA.
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2. MW3oOpaxkeHne MarHUTHBIX TMOJEH NPOBOJAHUKOB C TOKOM paznuuHoi (opmel. Ilose
IIOCTOSIHHBIX MarHuToB. [IpuHIMN Cynepro3uliuy MarHUTHBIX TOJIEH.

3. 3akoH Ammnepa. BzaumopeiicTBue napajjiebHbIX TOKOB. MarHUTHas IOCTOSHHASL.

4. MarnutHoe none aBuxymerocs 3apana. Cuia Jlopenua. /[BuxeHue 3apsKeHHBIX 4acTULl B
MarHUTHBIX MOJISX.

5. Pabota no nepeMemnieHnIo NPOBOIHUKA U KOHTYpA C TOKOM B MarHUTHOM TIOJIE.

YCTHBIHN OITPOC Ne22 no teme 3 (AyautopHas pa6oTa).

1. TlorokocuenieHue U UHAYKTUBHOCTD.

2. OmnbiTel @apagnes u ciencTBus U3 HuX. 3akoH Papazes. BoiBoa 3akona dapanes U3 3akoHa
COXPaHEHUs SHEPTUU.

3. IlpaBuno JleHuma pus osnekTpomMarHuTHOM wuHAyKuuu. Bemnmuumna O3JIC  unaykuuw,
BO3HMKAIOIAsl B IPSAMOJMHENHOM IIPOBOJHUKE C TOKOM. BUXpeBbIe TOKH.

YCTHBIHN OITPOC Ne23 no teme 3 (AyautopHas pa6oTa).
1. Bpamienue BUTKa B OJHOPOJIHOM MarHUTHOM IoJie. IlepeMeHHbli TOK U €ro napaMmeTpsl.
2. SlBnenue camomHayKuuu. TOKM NP 3aMBbIKaHUM U Pa3MbIKAaHUH LIEIIN.

YCTHBIHN OITPOC Ne24 no teme 4 (AyautopHas pa6oTa).

1. CBobonHble KoJeOaHUS B HICATU3UPOBAHHOM KOJeOaTeTbHOM KOHType. YpaBHEHHE
AJIEKTPOMArHUTHBIX KOJIEOaHUHN IS HIeTM3UPOBAHHOTO KOHTYpA.

2. ITlepemeHHBIH TOK, TEKYIIUH Yepe3 KaTyIIKy HHAYKTUBHOCTH.

3. IlepemeHHBII TOK Uuepe3 KOHAECHCATOP.

YCTHBIHN OIMPOC Ne25 no teme 5 (AyautopHas pa6oTa).

1. Wutepdepenuus crera. KorepeHTHOCTh U MOHOXPOMATHYHOCTh CBETOBBIX BOJH. YCIOBHUS
UHTEepEpEeHIUH.

2. udpaxus cera. JuppakunoHHas penieTka.

3. Tlonspusauus cera. 3akoH Mamoca. 3akoH bprocrepa.

YCTHBIHN OITPOC Ne26 o teme 6 (AyautopHas paboTa).
1. Ilocrynatsl Teopun DUHIITEWHA
2. VHBapMaHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe.
3. Cps3b Macchl U BHEPrUU CBOOOAHOM YacTUIBL. DHEPTUs MOKOSI.

YCTHBIHN OIMPOC Ne27 no teme 7 (AyautopHas paboTa).
1. TemnnoBoe U3TyuyeHHE U €r0 XapaKTEPUCTUKH. 3aKOHbI TEIUIOBOI'O U3ITy4YEHHUS.
2. Bueunwuii porosnexkrpuyeckuii ¢ dpext. OnpiTol CrosieToBa. 3akoHbl PoTOIDDEKTA.
3. OOwbsacHenus BHeuHero ¢poro3ddexra Ha OCHOBE KBAaHTOBOM Teopuu. JlaBieHue cBera.

YCTHBIHN OIMPOC Ne28 no teme 7 (AyautopHas paboTa).
Teopust atoma Bogopoaa no bopy. Monenu Tomcona u Pezepdopna. @opmyna bansmepa.

YCTHBIHN OITPOC Ne29 o teme 7 (AyautopHas paboTa).
1. CrpoeHue aToMHOrO spa. JHeprus cBs3u. Jledekt macchl.
2. SlnepHble peakluu M UX Kiaccu(uKauu.
3. Bugapl paanoakTUBHOTO U3TydeHHs. 3aKOH PaJHMOaKTUBHOIO pacnaja.

YCTHBIHN OIMPOC Ne 30 1o Teme 8 (AymuTopHas paboTa).
1. Crpoenue 'anaktuku
2. Tlepuox u ckopocts BpaiieHus: CoTHEUHOM cucTeMBbl BOKPYT siipa ["amakTuk.
3. Kocmuueckas mplib.
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4. Crpoenue MerarajlakTUKU.
5. Teopus pacmmupsitorieiics Becenennoii. 3akon Xa06ma.

Kpurepun oneHnBaHus 3aJaHUi

[Ipy ouEHMBAaHMM YCTHBIX OTBETOB YUAIIMXCS II€JIECOOOpPA3HO MPOBEIEHHE IO3JIEMEHTHOTO

aHaJIM3a OTBETa HAa OCHOBE IMPOTPAMMHBIX TPEOOBAHMI K OCHOBHBIM 3HAHUSM U YMCHHSM YYaIIUXCS,
a TaKKe CTPYKTYPHBIX JJIEMEHTOB HEKOTOPHIX BHUIOB 3HAHWUU M YMEHUH, YCBOCHHE KOTOPBIX
11e1eco00pa3Ho CYNTATh 00S3aTeNbHBIME pe3yabTaTaMu 00yueHus. Hike mpuBeneHs 00001eHHbIC
TJTaHBI OCHOBHBIX 3JIEMEHTOB (PH3UYECKIX 3HAHUH.

3ﬂ€M€Hmbl, 6blOC/ICHHbLE Kypcueom, cHumaronics o0bs3amMeNbHbIMU pes3yiomamamu 06yll€HM}Z,

2) VYcnoBus, Ipu KOTOPBIX MPOTEKAET SIBJICHUE.
3) CBsi3b IaHHOTO ABJICHUS C IPYTUMU
4) OObscHeHHe SBICHHS Ha OCHOBE HAY4YHOU TEOpPHH.

5) Ilpumepsl UCIIONB30BAHUS SIBJICHUS HA TPAKTUKE (CUU MPOSIBICHUS B IPUPOJIE)
QDu3suueckuir onvim.

1) Lens ombiTa

2) Cxema ormbITa

3) VYcnoBus, npu KOTOPBIX OCYIIECTBISETCS OMBbIT.
4) Xop ombITa.

5) PesynbTaT omnbiTa (€ro UHTEPIIPETALINA)

Duszuueckasn eenuuuHa

1) Ha3BaHue BeIMYMHBI U €€ YCIOBHOE 0003HAUCHUE.

2) XapakrepusyeMmblii 0OBEKT (SBJICHHE, CBOHCTBO, MPOLIECC)
3) Omnpenenexue.

4) Enunuuel uaMepeHus

5) Cnoco0bl U3MEpEHUs BETUYHHBI.

Du3uueckuii 3aKoH.

1) CnoBecHas popmyIupoBKa 3aKOHA.

2) MareMaTn4ecKoe BbIPaKEHUE 3aKOHA.

3) OnbITHl, MOATBEPKIAIOIINE CITPABEIIUBOCTh 3aKOHA.
4) IlpuMepsl IPUMEHEHMSI 3aKOHA HA IIPAKTHKE.

5) VYcrnoBus npUMEHUMOCTH 3aKOHA.

Du3zuueckasn meopusn

1) OmnbiTHOE 000CHOBAHHE TEOPHUU.

2) OcHOBHbIE IOHATHSA, TIOJIOKEHUS, 32aKOHBI IPUHITUIIBI B TEOPUH.
3) OcHOBHBIE CIENICTBHS TEOPHUHU.

4) IlpakTHueckoe NpUMEHEHUE TEOPUH.

5) I'paHuiibl IPUMEHUMOCTH TEOPHUHU.

Ilpuébop, mexanusm, mamuna.

1) Hasnauenue ycTpoiicTBa.

2) Cxema ycTpoiicTBa.

3) Ilpunuun aecTBUsa yCcTpoHCTBa

4) IlpaBuia noJap30BaHUS U IPUMEHEHUE YCTPOICTBA.

Du3zuueckue usmepenus.

1) OmnpeneneHue 1eHBI JeNEHUS U Tpeesia U3MEPEHHs Tpruodopa.
2) Omnpenensars aOCOTIOTHYIO MOTPEITHOCTh H3MEPEHUS IPUOOPA.

3) Otbupath HYXHBIH IPUOOP U MPABUIIBHO BKIIOYATh €r0 B YCTAHOBKY.

m.e. 2MO me MUHUMATbHbIe Mpeboanus K omeemy o00yyaoujecocsi 6e3 6bINOIHEHUS KOMOPbIX
HeB8O3MOMNCHO 8bICIABIEHUE YOOBIEMEOPUMENbHOU OYEHKU.
QDu3uueckoe aeneHue.

1) TlpusHaku sBICHHS, IO KOTOPHIM OHO OOHAPYKUBAETCS (U ONPE/ICICHIE)

73



4) CHuMaTh TNoOKa3aHHMsA MpHOOpa M 3alMCHIBATh UX C YYETOM aOCONIOTHOHM IMOTPEeIIHOCTH
U3MEpEHUS.
5) OmnpenensTe OTHOCUTENBHYIO MOI'PEIIHOCTD U3MEPEHU.

4.1.5. IIPOEKT
B ¢opme nHauBUIYa ILHOTO IPOEKTA
Tewmsr:
PasButre BETpOIHEPIreTUKY.
Y CKOpHUTENH 3J€MEHTapHBIX YacTHUIl: B3MJIA B Oy/ylee.
bonb1oil afpoHHBIN KOJUTAWAEP - MYTh K IPOTPECCY WM allOKAIUIICUCY?
Boxopox — HCTOYHUK SHEPTUM.
@deHOMEH TeHUAIbHOCTH Ha IIPUMEpe JIMYHOCTH AnbOepTa DUHIITEHHA.
HccenenoBanue UCKYCCTBEHHBIX HICTOYHUKOB CBETA, IIPUMEHAEMBIX B TEXHUKYME.
CoutHeuHast SHEpreTHKa U COJHEYHbIE OaTapeH.
N3yyenue 351eKTpONpOBOAHOCTH Pa3INYHBIX JKUAKOCTEH.
WudpakpacHoe u3ydeHne U ero HEeKOTOpbIe CBOMCTBRA.
. TexHuueckoe IpUMEHEHUE JIVH3.
. Buapsl pagroakTUBHBIX IIPEBPALECHUM.
. [Ipo6niemMbl ¥ IEPCIIEKTUBBI Pa3BUTHS ATOMHOW SHEPTETHKH.
. EnvHue! uamepenust pu3nyecKux BeINYHH.
. I3Mepenue mIoTHOCTH TBEPABIX TEJI Pa3IMYHBIMA METOJAMU.
. PeakTuBHOE NBWKEHHE B COBPEMEHHOM MHUpE.
. /InHaMKKa COJIHEYHOHN CUCTEMBI.
. 3yueHue ABM>XeHUs Tea, OpOIIEHHOro MO YIIIOM K TOPU30HTY.
. I3yueHue 351eKTpOMarHuTHBIX MoJie OBITOBBIX MTPUOOPOB.
. I3Mepenne nHAYKIIMU MarHUTHOTO MOJIs1 TOCTOSIHHBIX MAarHUTOB.
. 3a1MTa TPAaHCIOPTHBIX CPEICTB OT aTMOC(EPHOT0 PIEKTPUUECTBA.
. 3aKOHBI COXPAHEHHUS B MEXaHUKE: 3aKOH COXPAaHEHUS UMITYJIbCA.
. 3aKOHBI COXPAHEHHUS B MEXaHUKE: 3aKOH COXPAaHEHUS DHEPIUHU.
. Beunslli nBUraTEb.
. I'paBuTtanus. BcemupHOe TArOTEHUE.
. I3MepeHnune JI0THOCTH Tella YeIOBEKa.
. I3yueHue CBOMCTB MaTEpHUAIIOB, UCIIOJIb3YEMBIX B MECTHOM CTPOUTEILCTBE.
. [To3HaHue 3akOHOB (PU3UKHU C TOMOILBIO IPEIMETOB, HAXOAAIIUXCS Y HAC O] PYKOH.
. [lyremecTBue 1o 1mkaue TeMIeparyp.
. Mup HaHOTEXHOJIOTHUH.
. @usuka B Moeii mpogeccun.
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4.2. 3AIAHUA JUISI TIPOMEKYTOYHOM ATTECTALIUHA

INEPEYEHb
BOIIPOCOB /Il MOATOTOBKH K 3K3aMeHY 110 001e00pa3oBaTe/IbHOM Y4eOHOH JHCIHIIIHHE
«Pu3zuka»
AJIs1 00y4aKoIIUXCS MO CHEeNHAIBLHOCTAM:
(1 xype)

- 26.02.01 «Okcrutyaraiysi BHyTPEHHUX BOJIHBIX ITyTeil» 6a30BOM MOATOTOBKHY;
- 26.02.03 «CynoBokaeHHE» YriIyOJIeHHOU MOATOTOBKH;
- 26.02.06 «OxcmryaTaiys Cy10BOro 3JIeKTpooOOpYAOBaHUS U CPEJCTB aBTOMATUKNY» 0a30BOM
MOATOTOBKHY,;
- 23.02.03 «TexHnueckoe 00CITyKMBaHUE U PEMOHT aBTOMOOMIILHOT'O TPAHCIIOPTa» 6a30BOM
MOATOTOBKHY,;
- 09.02.04 «Ma(popmaIiOHHBIE CUCTEMBI» (TI0 OTpacisiM) 0a30BOil MOATOTOBKH.
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Ilepedyenb BOIPOCOB:

1. Dnexrpuyeckuii 3aps ¥ €ro CBOMCTBA. 3aKOH COXpaHeHUs 3apsiaa. 3akoH KyioHa.

2. HanpsiKeHHOCTb AJIEKTPOCTaTUYECKOTo mnouis. M3o0paxenue nonei. [IpuHIMI Cyneprno3uimy.

3. PaboTa mo nepemMeIieHuio 3apsaa B 2JIEKTPOCTATUIECKOM 1oJje. [IoTeHInanbHOCTh MO,

4. Tlotenuman »siuekTpocratuyeckoro noss. PasHocts mnoreHuuanoB. CBsi3b CUIIOBOM U

SHEPreTUUECKON XapaKTEPUCTUK I10JI1. DKBUIIOTEHLINAIbHBIE TIOBEPXHOCTH.

JudniekTpuku B dnekTpudeckoM mnone. Ilomspusanus nuanexTpukos. llomsspu3oBaHHOCTS.

HanpskeHHOCTB 1OJISI B TUAJIEKTPUKE.

IIpoBOJHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

OnexrpoeMkocTb. Kongencaropsl. CoequHeHnE KOHIEHCATOPOB.

Onexrpuueckuii Tok. Cuia Toka. [InoTHOCTh TOKA.

ConpoTuBieHre IPOBOAHUKA. 3aBUCUMOCTb COIIPOTHUBIIEHUS IPOBOIHUKA OT MaTepHuaa, IJIMHBbI,

IUIOLIA/IA [IOTIEPEYHOIO CEYECHHUS.

10. 3aBUCHMOCTB COIIPOTUBIIEHUS IPOBOJHUKA OT TeMepaTypsl. CBEpXIPOBOAUMOCTD.

11. 3axon OMa 11 OJTHOPOIHOTO ydacTKa 1enu. CrnocoObl COeTMHEHUs COIPOTHBIICHHIH.

12. Pabota. MomnocTs. TemnoBoe aeiictBue Toka. 3akoH J[xoyns - Jlenna.

13. 3akon OMa a1 HEOJHOPOIHOTO Y4acTKa LIETH.

14. Wonuzanus razoB. CaMOCTOSATENbHBIE U HECAMOCTOSITENbHBIE pa3psaabl. Buabl pa3psnos B rase
[MCKPOBOMW, KOPOHHBIN, TYTOBOM |

15. Dnexrtpuyeckuil Tok B Bakyyme. Tneromuii pazpsa.

16. IIpoBoaMMOCTb NOJIYIPOBOJHUKOB, p-n nepexo1. [1oaynpoBoJHUKOBBIN JUOI.

17. MaruutHoe mosne. BpiGop HampaBieHMss MarHUTHOTO mosiss. OCHOBHBIE XapaKTEPUCTHKU
MarHuTHOT'O TOJIS.

18. M3o00pakeHrne MarHUTHBIX TOJIeH MPOBOAHUKOB C TOKOM Pa3iu4HOM (popmbl. [1osie mocTostHHBIX
MarHuToB. [ [pyHIMI Cynepno3uIMy MarHUTHBIX MOJIEH.

19. 3akon Amnepa. BzaumozeiicTBue napauienbHbIX TOKOB. MarHUTHas IOCTOSIHHAS.

20. MarnuTtHOoe nosie nBwxymierocs 3apsaa. Cuna JlopeHua. J[BwkeHHE 3apsHKEHHBIX 4YacTHL] B
MarHUTHBIX MOJISX.

21. Pabota no nepemMeneHnIo MpoBOIHMKA U KOHTYpa C TOKOM B MarHUTHOM II0JIE.

22. lloTokocueruieHne W NHIYKTUBHOCTb.

23. OmnsiTel @apanes u cinenctsud u3 HuX. 3akoH Papanes. BeiBon 3akoHa dapanes u3 3akoHa
COXPAHEHUS YHEPTUU.

24. IlpaBuiio Jlenua st anekTpoMarHuTHOW MHAYKIuU. Bennunna 3/1C nHayKuu, BO3HUKAIOIIAs
B IIPSIMOJIMHENHOM ITPOBOJAHMKE C TOKOM. BUXpeBbIe TOKH.

25. BpaieHue BUTKa B OJHOPOJAHOM MarHUTHOM 1osie. [lepeMeHHBIN TOK U €ro mapameTpsl.

26. SIBnenue caMOMHAYKIMH. TOKM NpU 3aMBbIKAaHUU U Pa3MbIKaHUU LIETIH.

27. CBoOonHble KoOJI€OaHHS B UACAIM3MPOBAHHOM KOJeOaTeIbHOM KOHType. YpaBHEHHUE
AJIEKTPOMArHUTHBIX KOJIEOAHUH ISl MICaTU3UPOBAHHOTO KOHTYpA.

28. llepeMeHHBIM TOK, TEKyIIMH 4Yepe3 KaTylmKy HHIYKTMBHOCTHU. [lepemeHHBIN TOK uepe3
KOHJICHCATOP.

29. HNnurepdepennus cBeta. KorepeHTHOCTh MU MOHOXPOMATHUYHOCTh CBETOBBIX BOJH. YCJIOBHUS
UHTEephEpEeHIUH.

30. dudpakuus ceera. JudpakuroHHas pemerka.

31. [Honspuzanusa ceeta. 3akoH Mantoca. 3akoH bprocrepa.

32. TennoBoe U3Iy4eHHUE U €r0 XapaKTEPUCTUKH. 3aKOHBI TEIUIOBOTO U3JIy4EHHUSI.

33. Buemnuii porosnexrpuueckuit 3pdexr. OnbiTel CToNeToBa. 3akoHsl HoTodPdexTa.

34. OObsacHenus BHeuHero Gporo3ddexra Ha OCHOBE KBAaHTOBOM Teopuu. JlaBieHue cBera.

35. Teopust aroma Bojiopoja o bopy. Monenu Tomcona u Peseppopaa. opmyna banemepa.

36. CrpoeHue aTOMHOTO s1pa. JHeprus cBs3u. Jledekt Macchl.

37. SlnepHble peakluu U UX KiaccuuKauu.

38. Buabl paquoakTUBHOTO U3JIydeHHs. 3aKOH PaIMOaKTUBHOIO pacmasa.

[TpoMexyTouHas aTTecTanus COCTOMT U3 OJJHOTO dTara: YCTHBIN OIpoC.

W
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V. Ilepeyennb MaTepuanos, 000py10BaHus 1 HH(POPMALMOHHBIX HCTOYHHKOB,
HCII0JIb3yeMBbIX B X0/1¢ aTTeCTAlliH 10 Y4eOHO! JTUCHUIIHHE
OobopynoBanue yueOHOro kabnnera. Texauueckue cpeacTBa 00yueHHs :

OCHaIJ_leHHOCTb cnenraAJbLHBIX OMeEIeHU I

IlepeyeHb JTMUEH3MOHHOIO
NMPOrPaMMHOI0 00ecre4eHus

JlaGopaTopus «Pusuxa»

1. Kommekr y4eOHOIl Me0eau: CTOJIbI, CTYIbS,
J0CKa.
2. Texunveckue cpeacTBa 00y4eHU:
1) komnbioTep B coope (cuctemuslit 6ok IntelCeleron 3
GHz, 1 Gb, monurop Philips 193 KK, knaBuarypa,
MBIIIB).
2) npuntep nazepusiit HP 1102 - 1 mr.,
3) teneBuzop Samsung 20" DJIT - 1 wrt.,
4) noxasibHasi KOMIIBIOTEPHAsI CETh;
5) MyJIbTUMEANATIPOEKTOP;
6) DKpaH NPOEKIIMOHHBIM.
3. IIpubopbl 1eMOHCTPALIMOHHBIE U
NPHHAVICKHOCTH 001ero Ha3HAYCHUSI:
1) KommnekT 3nexTpocHabxeHus kabuHera (Gpu3uKu
(pacnpenenurenbHbid T KOO — 1+ 16 pabounx
MecCT);
2) HabGop nemoHcTpaumoHHsli “T'eomerpuyeckas
OIITHKA”;
3) [IpoGupku Ha moACTaBKe (5 MITYK);
4) Crakan xumudeckuit 250 mi (2 mTyKH);
5) Crakan xumMuueckuid 50 mu;
6) llITatuB ynuBepcanbHblil puznueckuii LLIYH;
7) Hacoc BakyymHbIi1 KoMOBCKOTO;
8) IlnuTka snekTpuueckas MajgoradbaputHasi;
9) Becni anexrponnsie 200 r 0,01 T maboparopHslie;
10) IlITaHT€HIIUPKYIIB;
11) CnupToBKa;
12) JIuneiika kinaccHas nepeBsHHas 1 M;
13) Ouku 3amUTHBIE;
14) JlenTa usmepurenabHasl.
15) MukpokaiabKynaTop — 15 mryk.
3.1 Mexanuka
1) Bapometp — anepoug
2) JuHnamoMeTp JeMOHCTpaloHHbIi 12 H;
3) KOMIIEKT JIErKOTIOABUKHBIX TEJIEIKEK;
4) MaHoMeTp 1eMOHCTPAIIMOHHBIN;
5) MaHoMeTp KUIKOCTHBIN;
6) HaGop Ten paBHO# Macchl;
7) HaGop ten paBHOTO 00bEMa;
8) Ppruar neMOHCTpaIIMOHHBIN;
9) IIucroneT OATMCTUICCKUI;
10) Habop no craTuke;
11) Habop “I'mapocratuka”

M Microsoft Windows 7 Professional
(xoHTpakT Ne260/09 ot 31.08.2009 r.);

Libre Office  (pacmpoctpansiercs
cBOOOJTHO);

Microsoft Office 2010 Professional
Plus (Kontpakt Ne404/10 ot 21.12.2010

r.);

PDF-XChange Viewer
(pactipocTpaHnsieTcst 6ecIiaTHo);

AIMP (pacnpocTpansercs
OecIuIaTHo);

XnView (pacnpocTpansercs
OecIuiaTHo);

Media Player Classic - Home Cinema
(pacmpocTpansieTcs cBOOOIHO);

Mozilla Firefox (pacmpoctpansercs
cBOOOJTHO);

7-zip (pacnpocTpaHsercsi CBOOOHO);

Adobe Flash Player
(pacmpocTpansieTcs cBOOOHO);
NetOp  School (15+1)  (xoHTpakT

Ne394/11 o1 21.11.2011 1.)
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12) Ipubop i JeMOHCTpAIUK 3aKOHA COXPAHEHHS
UMITYJIbCA;
13) Tpybka HeroroHna;
14) Habop npyxuH pa3HOil *KECTKOCTH.
3.2 OcHOBBI MOJICKYJISIPHOH (U3MKH H
TePMOAUHAMMKH
1) T'urpomMeTp KOHACHCALIMOHHBIIA;
2) I'urpoMeTp NCUXpOMETPUUECKUI;
3) Habop “T"a3oBble 3aKoHBI;
4) TepmoMeTp 1a00PATOPHBIN;
5) Ipubop a1t AEMOHCTpALUHU aTMOC(HEPHOTO
JaBIICHUS;
6) [Tpubop i IEMOHCTpALMH JABICHUS KUIAKOCTH;
7) Cocynsl cooOmarommecs;
8) TemnonpuémHuky;
9) Illap ¢ kombIIOM;
10) Tapenka BakyymMHasi CO 3BOHKOM;
11) HaGop mozeneit aTOMOB U MOJIEKYIT;
12) Mopaens aBuraresns BHyTpEHHETO CrOpaHus;
13) IIpubop At U3MEepeHHst MOBEPXHOCTHOTO
HaTSDKEHUS.
3.3 DaeKkTpoANHAMHUKA
1) KommekT nndpoBbIX u3MepuTeneit Toka u
HaNpsHKEHNS;
2) HabGop neMoHCTpalMOHHBIN “DnekTpuyecTBo — 17
(ITocTostHHBIH TOK);
3) HaGop nemoHCTpalmoHHbIN “DnekTpuiyectBo — 17
(ITomynpoBogHUKOBBIE TPUOOPHI);
4) HaGop neMOHCTpalMOHHBIN “DnekTpuyecTBo — 17
(ITepemeHHBII TOK);
5) Ocuunmorpad y4eOHBIN;
6) I'enepatop I'PH -3;
7) AMriepMeTp 1eMOHCTPAIUOHHBIN;
8) BonbT™MeTp 1EMOHCTPAIIMOHHBIH;
9) KonaeHncatop AeMOHCTPALIMOHHBIN;
10) Konnencatop nepeMeHHON EMKOCTH;
11) Karymika apoccenbHas;
12) MammuHa snekrpodopHasi;
13) Jlazep;
14) Mopenb BHYTpEHHETO CTPOEHUSI MAarHUTA;
15) MamyHa MarHuTo3J1eKTpUIECcKast;
16) IIpubop HaOMIOCHUS MOJIENIH CHEKTPAa MATHUTHOTO
OJIS;
17) Habop “Daextponus”;
18) IIpubop nns nemoHcTpanuu mpasuia Jlenuna;
19) Ctpenku MarHUTHbIE HA NITaTUBAX;
20) CynTansl d5eKTpu4ecKue (mapa);
21) DnekTpoMeTpsl C MPUHAUICKHOCTIIMU;
22) TpanchopmaTop yHUBEpCATbHBII;
23) IlItaTuB H30aMpYIOLIMIA (TTapa)
24) IIpudop “Pazpsn -17
25) Bempsamurens (4 — 12B)
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26) Maraut 1yroo0pasHblii;
27) Ipubop A IEMOHCTPAINN 3aBUCUMOCTH
COTIPOTHUBJICHUS IPOBOJAHUKA OT €T0 JUIMHBI, CEUCHUS U
MaTepHana;
28) PaguonpuémHuk nemoHcTpaunonHbsiii KPT.
3.4 KoneGanus v BOJIHBI
1) [Ipubop st IEMOHCTPAIUH BBIHOYKIEHHBIX
KoJIe0aHUN U pEe30HaHCA MAasITHUKOB;
2) Masitauk O6epOexka.
3.5 OnTuka
1) HaGop no untepdepeHnu u 1udpakuuu;
2) [Tpubop 11 n3ydeHus OTPAKEHUS U IPETOMIICHUS
CBeTa;
3) CnexTpanbHblil HabOD;
4) CrieKTpOoCKOII ABYXTPYOHBI;
5) Annapat npoeKIHOHHBIN YHUBEPCAIBbHBIN C ONTHYE-
ckoil ckambent ®OC-67.
4. IIpudops! 1abopaTopHbBIE
1) HabGop no mexanuke — 15 mryk;
2) HabGop no MosiexkynsapHoOi (pu3uKe 1 TepMOANHAMHKE
— 7 WTyK;
3) HaGop no snexTpudecTBy- 15 mTyK;
4) Habop no ontuke — 15 mryk;
5) UCTOYHUKHU NOCTOSTHHOTO TOKa — 15 MmITYyK;
6) Becnl yueOHbIe — 15 mTyK;
7) BonpTmeTp nabopaTopHblii — 15 mTyk;
8) Amniepmetp 1abopaTopHbIif — 15 mTyK;
9) MukpoammepmeTp — 7IITYK;
10) Cnupains — pe3ucrop — 40 mrTyK;
11) Beikrodarensb OAHOMOMIOCHBIN — 15 MITYK;
12) CoenunutenbHbie MPOBOAA;
13) IIpuGop ni1st onpeieneHus TeMIepaTypHOTro
K03 uLIMeHTa CONPOTUBICHUS — 15 TYK;
14) IIpubop nns onpeneneHust KodppuureHTa
JMHENHOTO pacIiupeHys TBEpAOro Tena — 15 mryk.
5. Ta0o MBI
1) MexayHapoaHasi cucTeMa €IUHULL;
2) 3HavyeHus GyHAaMEHTAIbHBIX (PU3HUECKUX
MOCTOSIHHBIX;
3) lIkana 31eKTPOMarHUTHBIX U3JIy4EHHH.
10. Buaeo, CD

Buneoxaccersl. [1IkonbHbII pU3NUECKHii SKCIIEPUMEHT.

M: CoBpeMeHHBIN TYMaHUTAPHBIA YHUBEPCUTET

1) MonekynsipHas ¢puzuka;

2) OCHOBBI MOJIEKYJISIPHO — KHHETUYECKOH TeOpuH,
4acTh 1;

3) OcHOBBI MOJIEKYIIAPHO — KHHETUYECKOM TEOPHH,
4acTh 2;

4) OCcHOBBI TEPMOIMHAMUKUY;

5) I'mapoaspocraruka, yacts 1;

6) 'mapoaspocraruka, yacTtp 2;

7) DNEeKTpOCTaTHKA,;
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8) IlocTOsIHHBIN ANEKTPUUYECKH TOK;
9) DnexTpuueckuii TOK B pa3IM4HbIX Cpeax, yacTh 1
10) DnexTpruyeckuil TOK B pa3aMyuHbIX Cpeaax, 4acThb 2
11) MarnutHoOe€ noJe;
12) DnekTpoMarHuTHas MHIYKIIUS;
13) DnexTpomMarHuTHeie KojaeOaHus, 4acTh 1;
14) DnekTpoMarHuTHbIC KoJaeOaHus, 4acTh 2;
15) DnekTpoMarHUTHBIE BOJIHBL,
16) 'eomeTpuueckas onrTuka, 4acth 1;
17) 'eomeTpuueckas ONTUKA, YaCTh 2;
18) BosiiHOBas ONTHKA;
19) U3nydyeHne u CoeKTpsbl;
20) KBaHTOBBIE SIBICHHUS.
11. Ilnakatsl
7.1 OcHOBBI MOJIEKYISIPHOI QU3UKHU U
TePMOAMHAMMKH
11) I'a30BBIE 3aKOHBI;
12) Ompit IlTepHa;
13) Omsit Ileppena.
14) [ukn KapHo uaeansHOM TEMIOBOM MAIlIMHBI;
15) PeakTuBHBIN JBUTATENb;
16) Kapb6ropatop;
17) [TpuHIMT AeCTBUS TETIOBON MAIIMHbI
18) [ToBEpXHOCTHBIH CIOM KUAKOCTH;
19) Kpucrannsr;
20) narpaMma COCTOSIHUS BELIECTBA.
7.2 DIIeKTPOAMHAMM KA
19) 3akon Kynona;
20) DnexTpudeckas EMKOCTb;
21) Kongencatopsl;
22)3akon Oma;
23) DneKTpoABMIKYIIAs CUJIa U HAIPSKEHUE,
24) PaboTa 1 MOIIIHOCTH 3JIEKTPUUECKOTO TOKA;
25) CoeauHeHue conpoOTUBIICHUH;
26) DneKTpUYeCKUid TOK;
27) Pa3psiasl B raze npu aTMOC(EpHOM JaBICHUH;
28) Pa3psanasl B raze npu NOHWKEHHOM JIaBJICHUH;
29) DnexTponus;
30) 3aKOHBI NIEKTPOIN3A;
31) DnexTpoHHO — JTyyeBas TpyOKa;
32) MarHuTHO€ 1oJie 3JIEKTPUIECKOTO TOKA;
33) [lelicTBue MAarHMTHOTO TOJs Ha IPOBOJHUKU
TOKOM;
34) DnekTpoMarHuTHas HHITYKIIHS;
35) CamouHIYKIIHS;
36) Cuna JlopeHa.
7.3 Kosie0aHus1 ¥ BOJIHBI
8) IlepemenHsblIil TOK;
9) T'enepaTop mepeMEHHOro TOKa,
10) [lepenaua u pacripeiesieHUE IEKTPOIHEPTHH;
11) Tpancdopmarop;
12) 'eneparop He3aTyXaloMMX KoJeOaHMii;
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13) Pezonanc HanpspKeHUI;

14)ITonos A.C.

7.4 OnTuka

15)  Ilpunuun I'rolirenca;

16)  HurepdepeHuus cera;

17)  Konawua HeroToHa;

18)  Ilpumenenue uHTEpPEpPEHLINH;
19)  Hurepdepomerp MaiikenbcoHa;
20)  Judpaxuus cBera;

21)  JudpakunoHHas pemeTKa;

22)  llonspuzamus cBera;

23) JleiicTBHE MONSIPOUJIOB;

24) lucnepcus cBeTa;

25) CnexTpbl UCITYCKAHUS U MOTJIOIICHUS;
26) PentreHoBckas TpyOKa;

27) Cnextporpad;

28) CreKkTpoCKoT.

7.5 DJiieMeHTbl KBAHTOBOH (U3UKHU

1) ®otorddexr;

2) ®OTORIIEMEHTHI;

3) ®oTOCONPOTUBIICHUE;

4) JleGenes;

5) JlaBnenue cBeTa;

6) Cuéruuk ['eiirepa;

7) Henenue sinpa;

8) SlnepHas peakuus;

9) SlnepHblit peakTop;

10) TepmosinepHast peakiusi.

12.  IIpe3eHTamum mo TemMam:

4) OCHOBBI MOJIEKYJISIPHON (PU3UKHU M TEPMOINHAMUKH;
5) DnexkTpoMHaAMUKa;

6) OnTuka.

13.  Pa3gaTo4HbIii MaTepHaJ: IO BCEM TEMaM

Kypca.

NudopmannonHoe odbecnevyeHue:

Bun uznanus (yueOHUK,

yueOHoe mocobue, PexBU3UTHI
HaumenoBanue AsTop METOJIMYECKIE YKa3aHHS, M3/IaHUSA/TOCTYII K
U3/IaHHS NPAaKTHKYM U T.IL, CCBUIKA | HH()OPMALUOHHOMY
HauH(OPMAITMOHHBIT pecypey
pecype)
OcHoBHas nuTeparypa
dusuka Jlorsunenko O.B. Y4aeOHuK 3BC «Book.ru» M.:
KHOPYVYC, 2019 —
342 c.
dusuka: Teopus, Tpodumona T.U. CrnipaBOYHHK 3BC «Book.ru» M.:

perieHue 3aaay,
JIEKCUKOH

KHOPVC, 2019 —

316c.

JlonoJyiHUTEIbHAS JIUTEPATYPA

Kpatkuii kypc

‘ Tpodumona T.1.

YuyebHoe nmocodue

| BC «Book.ru» M.
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¢bu3nku c KHOPYC, 2017 —-
IIpuMepamMu 280 c.

peleHus 3a1a4

PykoBoncTBO K Tpodumona T.1. YueOHOe mocobue DBC «IOPAUT»
pELIEHHUIO 3a7a4 110 M.: FOPAWIT, 2019
¢busnke — 265 c.

WNHTepHeT-pecypcesl

www.fcior.edu.ru  (PenepanbHbIi  HEHTp  MHPOPMALMOHHO-00PA30BATENBHBIX  PECYpPCOB).
wwww.dic.academic.ru (Axagemuk. CJI0OBapu M SHITUKIIONCTNH ).

www.booksgid.com (BookaGid. DnexTpoHHas 6ubnaroTeka).

www.globalteka.ru (I'mo6anreka. ['mobanpHas 6UOIMOTEKa HAYIHBIX PECYPCOB).
www.window.edu.ru (Equaoe okHO JocTyma K 00pa3oBaTeIbHBIM pecypcam).

www.st-books.ru (JIyumas yueOnas nurepatypa).

www.school.edu.ru (Poccuiickuii oOpa3oBarenbHbI mopTan. JlOCTYymHOCTh, KadecTBO, 3(hdek-
THUBHOCTb).

www. ru/book (DnekTpoHHas OUOIHOTEYHASI CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3zoBaTensHble pecypcbl HTepHeTa — DH3HKa).

www. school-collection. edu. ru (Equnas koyexims nudpoBsIX 00pa3oBaTeIbHBIX PECYPCOB).
https//fiz.1september.ru (yuebno-meroauueckas razera «Ousmukay).

www.n-t.ru/nl/fz (HoGeneBckue naypeats! o pusuke).

www.nuclphys.sinp.msu.ru (SInepnast puzuxa B Untepuere).

www. college. ru/fizika (ITogroroska k EI'D).

www.kvant.mccme.ru (HayqYHO-TIONMYJISIPHBINA (PU3UKO-MaTeMaTUYecKuii xKypHai «KBaHT»).

www. yos. ru/natural-sciences/html (ecrecTBeHHO-Hay4YHBIH KypHaN U1 MoJoeku «I1yTh B HayKy»)

VI. lononHenns n u3MeHeHus1 K KoMIuieKTy @®OC Ha yueOHbIi 1o
JononHenuss U u3MeHeHus: K komruiektry ®OC wa - yueOHBIH roj mo ydyeOHOU
qucuuinHe Ousuka.
B xommnext @OC BHECEHBI CIIEAYIOINE U3MEHEHUS
Homnonuenus u u3meHeHus B komruiekte @OC oOcyxnens! Ha 3aceqannu LIK maremarnaeckux
U €CTECTBEHHOHAYYHbIX JUCLUIUINH
«» 20 r. (mpotokon Ne ).

[Tpencenarens LUK / /
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http://www.fcior.edu.ru/
http://wwww.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.school.edu.ru/
http://www.alleng.ru/edu/phys.htm
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.kvant.mccme.ru/
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