[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagensue:

®NO: CapbikoBa Anéxa prroqm@ﬁ{HCTepCTBo HAyKU 1
[lomkHOCTb: ,ﬂMpEKTop&blcmeM LIKOIb ngaTl/IBHbIX UHAYCTpUiA

[lata nognucanus: 17. SHsPAILRQE TOCYAapCTBEHHO

YHWUKanbHbI MPOrpaMMHbIN KIKOY:

BhICIIIEr0 oOpa3oBanusi Poccuiickoi denepariuu
e aBTOHOMHOe 00pa3oBaTe/ibHOe YUpesK/AeHHe BBICIIeTO
obpa3oBaHust

07278363507 17c872e79a746¢849dcb1abc6alE epepo-Kapkasckuii heeparmbHbiii yHHBEpCHTET»

Konnemx kpeaTuBHBIX MHAyCTpUM B I. CTaBporione

YTBEPXJIARO

[vpeKTop BbICIIIEN LIKOJIbI KDeaTHBHBIX
WH/yCTPUU

CapgpikoBa A.T'.

®OH/ OIEHOYHBIX CPE/ICTB

no guciurivHe  OYIL06 ®dusuka

nipodeccus 54.01.20 I'paduueckuii au3saiiHep

®opma o0yueHHs] OuYHast

CraBpornossb, 2026 r.



1. ITacniopT (poHAA OLIEeHOUHBIX CPEACTB

1.1. O6/1acTh NpUMeEHeHUst

@®oHJ ouleHOUHBIX cpefacTB (ganee — dOC) npegHa3HaueH AJid OLEHWBAHUS 3HAHWM,
YMEeHHiA, yPOBHSI C()OPMHUPOBAHHOCTH KOMIIETEHLIWI CTY/I€HTOB, O0YUYarOmMXCsl TI0 TTPOgeCcCuu
54.01.20 I'padmueckuii qu3saiinep, no aucturuiHe O/].06 . du3rKa B COOTBETCTBUU C yUeOHBIM
TJIaHOM U paboueli MpOrpaMMOM JIMCIIATUIHBIL.

@®OC cocraBner Ha ocHoBe PI'OC cpepnero obOuijero obpa3oBaHusi W paboueid
riporpammsl gucuurivHel O/1.06 . du3uka.

[Tpome)xyTouHasi aTrrecTalusi M0 JUCLUILIMHE TIpeAyCcMOTpeHa B (opMe 3K3ameHa C
BbICTaB/IeHMEM  OTMETKM II0  CUCTeMe  «OTJIMYHO, XOpOLIO,  YZJOBJIETBOPUTE/BHO,
HeY/I0BJIeTBOPUTEJILHO».

1.2. ITnanupyemsble pe3y/1bTaThl 0CBOEHMS JUCIUILIUHBI

®OC no3BosisieT OLeHUTb JIMYHOCTHBIE, MeTarpeJMeTHble U IpeJMeTHbIe pe3yJ/IbTaThbl,
copMHUPOBAHHOCTH OOIINX KOMIIeTeHIIU B COOTBETCTBUM C TpeboBaHUSIMU paboueti MporpamMmmbl
JVICLIATI/TUHBI:

o0uwue KoMnemeHyuu:

OK 01. Brwibupats crocobbl pellieHUsT 3a7@u  TPOdeCcCUOHATBHONW [1esTeTbHOCTH
TIPUMEHUTE/BHO K Pa3/IMUHbIM KOHTEKCTaM;

OK 02. Vcnonb3oBaTh COBpPEMEHHbIe Cpe[CTBa MOMCKA, aHa/JW3a W HWHTepIIpeTaLiuu
vHdopMalui, U UHGOPMaI[MOHHbIe TeXHOJOTHH [/l BBITIOHEHUs 3aflau MpodecCUOoHaTbHOM
JlesiTe/IbHOCTH;

OK 03. ITnaHMpoBaTh U peann30BbIBaTh COOCTBEHHOE Mpo(deCcCHoHaMbHOe U JIMYHOCTHOE
pa3BUTHe, MpeJIIPUHUMAaTEeNbCKYIO [esaTe/IbHOCTh B MpodeCcCUOHaIbHOM cdepe, MCI0/b30BaTh

3HaHMS 110 NPaBOBOM U (PMHAHCOBOM I'PAMOTHOCTHU B Pa3/IMUHBIX )KU3HEHHbIX CUTYaLUsX;
OK 04. O¢ddexTBHO B3auMO/ieiCTBOBaTh U paboTaTh B KOJIJIEKTHBE U KOMaH/Ie;

OK 05. Ocy11ecTBasITh YCTHYIO U NTMCbMEHHYI0O KOMMYHMKAL[MIO Ha OCYZapCTBEHHOM
si3bIKe Poccuiickoli @efiepariuy ¢ yueToM 0COOeHHOCTel COLMaNbHOTO U Ky/IbTYPHOTO KOHTEKCTa.
OK 07. CopelicTBOBaTb COXpPaHEHWIO OKpYy’Karollleli cpefibl, pecypcocOepesxeHHo,
NpUMeHSITb 3HaHUSI 00 W3MeHeHUWM K/vMMaTa, TPUHLUINBI Oepe)xJMBOro TPOW3BO/CTBA,

3¢ (PeKTHUBHO [eMCTBOBATh B UPe3BbIUaNHBIX CUTYaLUsIX.

1.3. ®opMbI KOHTPOJIA U OLleHUBAaHUSA
[TpegMeTOM OLIEHKHU C/Ty’KaT JTUUYHOCTHBIE, MeTaripeIMeTHbIe U MpeJIMeTHbIe pe3y/bTaThl,
c(hOpMHUPOBAHHOCTH OOIIUX KOMITETEHI[HI



Tabmuia 1 KoHTposb U oljeHKa 0CBOeHUs (yueOHOM) AMCIUMTUIMHEI TI0 TeMaM (pa3zienam)

OneMeHT @DopMBbI KOHTPOJIS U OLleHUBaHUS
yueGHOM Teky1umii KOHTPOb IIpomesxyTOuHas
JVCLIATI/TMHBI aTTecTaLys
MeTto/pb! OLIeHKH [TIpoBepsiemble | Metoabl | IIpoBepsiembie
OK OL|eHKH OK
BBejenne. ®u3nKa U eCTeCTBeHHO-HAYUHbIN MeTO/| MO3HAHUSA
NPUPOABI Ok3ame | OK 01 OK 02
du3KKa U eCTeCTBEHHO- | Y CTHBIN OIMPOC OK 01 OK 02 H OK 03 OK 04
Hay4HbI MeTO/ OK 03 OK 04 OK 05 OK 07
TO3HaHUS MPUPOJbI OK 05 OK 07
Pa3zgen 1. MexaHuKa
Tema 1.1. YcTHbIl oripoc OK 01 OK 02
Kunematuka. [IpakTHUueckas OK 03 OK 04
pabora OK 05 OK 07
Tema 1.2. YcTHBIM orpoc OK 01 OK 02
rHamuka JlaboparopHas OK 03 OK 04
pabota OK 05 OK 07
ITpakTnueckas
pabota
TectupoBanue
Tema 1.3 YcTHbIN onpoc OK 01 OK 02
3aKOHbI COXpaHEeHUs B [TpakTHueckas OK 03 OK 04
MeXaHUKe pabora OK 05 OK 07
Pa3pen 2. Moneky/isipHas (pu3uKa
Tema 2.1 YcTHBIM orpoc OK 01 OK 02
MonekynsipHO- [TpakTHueckas OK 03 OK 04
KUHeTHYeCKasi TeOpHsi pabota OK 05 OK 07
Tema 2.2 YcTHBIM onpoc OK 01 OK 02
Hauana [IpakTHueckas OK 03 OK 04
TepMO/JMHAMUKH. pabora OK 05 OK 07
KoHtposnbHas
pabora
Tema 2.3. YcTHbIM onpoc OK 01 OK 02
ArperaTHble COCTOSIHUS [TpakTHueckas OK 03 OK 04
BelljecTBa U (pa3oBble pabota OK 05 OK 07
repexo/ibl
Paszpen 3. DsiekTpojMHaMHUKa
Tema 3.1 YcTHbIl oripoc OK 01 OK 02
JeKTpruyeckoe mnoJie. [IpakTHueckas OK 03 OK 04
pabora OK 05 OK 07
TectupoBaHue
Tema 3.2 YcTHbIM onpoc OK 01 OK 02




ITocTosHHBIN JlaboparopHas OK 03 OK 04
5/IeKTPUUECKUH TOK. pabora OK 05 OK 07
[IpakTHueckas
pabora
Tema 3.3. YcTHBIM onpoc OK 01 OK 02
O/eKTpUUecKuil TOK B [IpakTHueckas OK 03 OK 04
Pa3/IMYHBIX Cpefiax pabora OK 05 OK 07
Tema 3.4. YcTHbIN onipoc OK 01 OK 02
MarsuTHoe noJie IIpakTHueckas OK 03 OK 04
pabora OK 05 OK 07
Tema 3.5. YcrHbIM onpoc OK 01 OK 02
OnekTpomarHutHoe rnosie | [Ipaktuueckas OK 03 OK 04
pabora OK 05 OK 07
KoHutposbHas
pabota
Pa3pen 4. Kosied0anus ¥ BOJIHBI
Tema 4.1 YcTHbIl o1npoc OK 01 OK 02
MexaHuyeckue [IpakTHueckas OK 03 OK 04
Kosie0aHusl. pabora OK 05 OK 07
Tema 4.2 YcTHBIM onpoc OK 01 OK 02
OJIeKTPOMarHUTHbIE [IpakTHUueckas OK 03 OK 04
KoJiebaHMsI ¥ BOJIHBI pabota OK 05 OK 07
KonTponbHast
pabora
Pazpgen 5. OnTHKa
Tema 5.1 YcTHBIN oripoc OK 01 OK 02
I'eomeTpuueckas onTuka. | JlabopaTtopHas OK 03 OK 04
pabora OK 05 OK 07
[IpakTHueckas
pabora
TectupoBaHue
Tema 5.2 YcTHbIN oripoc OK 01 OK 02
BosHoBas onTuka. [IpakTHUueckas OK 03 OK 04
pabora OK 05 OK 07
KoHtponbHas
pabora
Tema 5.3 YcTHBIM orpoc OK 01 OK 02
CneyyasnbHasi Teopust [TpakTHueckas OK 03 OK 04
OTHOCHUTE/IbHOCTH pabota OK 05 OK 07
Pa3pen 6. KBanroBas ¢usuka
Tema 6.1. YcTHbIN oripoc OK 01 OK 02
KBaHTOBast onTuka [IpakTHueckas OK 03 OK 04
pabora OK 05 OK 07




KoHtposbHas

pabora
Tema 6.2. YCTHBIM orpoc OK 01 OK 02
dwusrKa aToma 1 JlabopartopHas OK 03 OK 04
aTOMHOTO sifipa. pabota OK 05 OK 07

ITpakTnueckas

pabora
Pa3zgen 7. CtpoeHue BceneHHou
Tema 7.1. YcTHbIl orpoc OK 01 OK 02
CTpoeHye COTHEYHON OK 03 OK 04
CHCTeMblI OK 05 OK 07
Tema 7.2. YcTHBIN orpoc OK 01 OK 02
OBoJmo1Ms BceneHHo OK 03 OK 04

OK 05 OK 07
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2. OuieHOYHBIE CPe/ICTBA /Jisl POBe/ieHNsl TeKyIlero KOHTPOJ/Is yCIeBaeMOCTH
2.1. Bonpockl /sl yCTHOTO ompoca (codeceoBaHusl)

BBejenne. ®u3nKa U eCTeCTBeHHO-HAYUYHbIN MeTO/ MO3HAHUA MPUPOJBI
Tema: ®U3HNKa M eCTeCTBEHHO-HAYYHBIH MeTO/| M03HAHUS MPUPOALI
MeTo/bl HAYUHOTO UCC/IeloBaHuUs (PU3UUECKUX SIBJIEHUM.
Mogenu pu3rueckux siBIeHUM 1 TIPOL[ECCOB.
®du3nuecKuii 3aK0H — rPaHULIbl IPUMEHHUMOCTH.
dusnueckrie TeOPUU U MPUHIUI COOTBETCTBUS.
OKCITIepUMEHT U OTIbIT.
dusnueckas BeJIMUMHA.
[TorpemHoCTH M3MepeHUH PU3NUECKUX BEeTUUMH.
Posib 1 MecTO pU3MKHU B POPMHUPOBAHUM COBPeMEHHOM HayuHOW KapTHHBI MUPa, B
TIPaKTUYeCKOH /1esiTe/IbHOCTH JIFOZei.

Pa3pen 1. MexaHuka
Tema 1.1. KunemaTuka
MexaHrueckoe JBYD)KeHHe: ITOCTyIaTe/IbHOe U BpalljaTe/IbHOe; TPAeKTOPUs, Iy Th,
repemMelLeHue.
Cucremsl oTcuéra
OCHOBHBIE ypaBHEHUs] KWUHEMAaTUKU
CKopocCTb, MTHOBeHHas cKopocTs M.T., cpefiHAsA CKOPOCTb, eUHULIbI U3MepeHuUs
YckopeHue, onpeZiesieHue, Gopmya, eMHULA U3MepeHus
HopmasnbHoe 1 TaHreHLMaIbHOe YCKOpeHue, orpejieneHue, opMysia
CBs13b [TOCTYNATENLHOIO JBUKEHUS U BpalliaTe/IbHOr'O JABMKEeHUs

Pa3zgen 1. MexaHuKa
Tema 1.2. [IuHaMuKa
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Cuna, onpefiesieHye, eHUL[A U3MePeHHUs

Macca, onpefiesienye, eHULIA U3MEPEHUS

Bropoti 3akoH HetoToHa, popmynripoBka, hopmya
[TepBoiii 3akoH HbtoTOHA, hOopMyMpOBKa

Tpertwuii 3akoH HbtoTOHa, hopmMyrpoBKa, opmysia
3akoH BcemupHoro tarorenus, GopmMyarpoBka, hopmysia
Cusia TsKeCTH, orpefiesieHue, HarpaB/ieHye, BeJIMuYuHa
BennuuHa, orpejesieHue, OT/IMUKe OT CUIIBI TSHKECTH
LleHTpoCTpeMuTe/IbHasK CUIIa, IOHSATHE, GopMyia

. MoMeHT cussl, onpefiesieHye, (popMmysia

. IIneyo cuel, onpepeneHue

. MomenT uHepuyu M.T.

. Bropoti 3akoH HeroTOHa /14 BpaljateibHOr0 JBY)KEHUS Tejla

. MomenT nmnynsca M.T., onpesenenve, popMysia, Harpas/jieHUe

Pa3aen 1. MexaHukKa

Tema 1.3. 3aK0HbI COXpaHEeHUA B MeXaHUKe

3aKOHbI COXpaHeHUs B MeXaHUKe

Wwmnynec Tena, onpesenenue, hbopMmya

3aMKHYyTasi CUCTeMa TeJl, orpe/ie/ieHre

3aKoH COXpaHeHHsl UMITyJ/IbCa CUCTEeMBI Tesl, JOpMYIUPOBKa, hopMyia
KuHeTnueckasi sHeprus Tena, ornpezeneHue, popmyJia
[ToTeHLManbHAas SHEPTHs Tesa, orpefesieHue

3aKoH coXpaHeHUsi MOMeHTa UMITyJibca, OpMY/IMPOBKa
3aKoH cOXpaHeHUsi MeXaHUUeCKOM sHepruv, GopMyiMpoBKa
HeuHeplivanbHble CUCTEMBI, OTIpe/ie/ieHre

. Cuna uHepLyy, onpezieneHue, GopMmysia, 0COOEHHOCTH
. LlenTpobe>kHasi cuia uHepLuu, GopMysia, 0COOEHHOCTH
. Cuna Kopuosnuca, oripesienieHue, oopmysia

. Pabora. MommHocts. KIT/.

Pa3jen 2. MosieKy/isipHas ¢u3nka
Tema 2.1. Mo/ieKy/1ipHO-KHHeTHUYeCKasa Teopus
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OcHoBHbIe noyiokenrss MKT

bpoyHoBckoe aBwxenue. Juddysusi.

OcCHOBHOe ypaBHeHUe MOJIEKY/ISIPHO-KUHETUUeCKOW TeOpUU ra3oB.
[aBnenue, onpeeneHue, popMyJibl

Temneparypa, onpesiesieHUe, eJMHULIbI U3MePeHUsI

3akoH boing-Mapuotra, (hopmyra, yC/10BUS BBITTOTHEHHS

3akoH ['eli-JItoccaka, (popmyiia, yC/10BUSI BBITTOTHEHUS

3akoH llapssi, dopMysia, yC/I0BUS BbITIOJIHEHUS

YpaBHeHue MeHjeneeBa — KnaneiipoHa

. UmeanbHbIi ra3, popMyarpoBKa

. 3akoH [lanbToHa, OpMyIUpOBKa, GopMy/ia

. CTpoeHue XXUJKOCTeM.

. Ncniapenue, kunenue U KoHgeHcauus. [lepeoxnaxkgeHue.



14. TloBepXHOCTHOe HaTsKeHUe.

15. CmauuBaHue U HeCMaurBaHue.

16. KanuisipHble SBeHU.

17. CoticTBa TBEpP/bIX Tesl. Kpuctammueckue Tesia. AMopdHbIe Tesa.
18. I1naBneHve u otBepaeBanue. Kpucrammsanus.

19. ITommepsr 1 CriiaBbl.

Pa3pen 2. Moneky/isipHast (pu3uKa
Tema 2.2. Hauajia TepMOgUHaMHUKH
BHyTpeHHsist 3Heprusi cucTeMbl. BHYTpeHHsisl SHeprusi U/jea/ibHOrO Tasa.
Pabota 1 TeryioTa Kak (popMblI riepe/iaur SHEePTUH.
TeroeMKOCTb. Y iefibHasi TeIJI0eMKOCTb.
[TepBOE Haya 0 TePMOJUHAMUKHU.
YpaBHeHUe TerioBoro 6anaHca.
ApmabaTHbIi TIporiecc.
[TonuTpomHkIN Mpoljecc.
[TpuHLMIT AeMCTBYS TETJIOBOM MalllWHBI.
KII/I TersioBOro ABUTaTES.
. Bropoe Hauano TepMoiiHAMUKU.
. HeBO3MOXXHOCTB CyI11eCTBOBaHHsI «BEUHOT'O ABUTATEIS».
. TepMoarHaMuueckas 11Kaia Temreparyp.
. X0/1041/IbHble MallMHbI. TernsoBble JBUraTey.
. 3akoH Credana-bosbrmana.
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Pa3jien 2. MosieKy/isipHas ¢u3nka

Tema 2.3. ArperaTHblie COCTOSIHUS BelllecTBa U (ha3oBble nepexo/ibl
1. ArperarHble COCTOSIHUS BellecTBa

OT/mMuus CTPYKTYPbI Bell[eCTBa B pa3HbIX arperaTHbIX COCTOSHUAX

Yto coboii peficTaB/seT I1a3Ma

Onpepenenue ¢asbl

Buzbl pa3oBbix niepexosioB. VIx oTinuuvs

SRR o o

Wcrniapenve

Pazpen 3. DjieKTpojMHaMHUKa
Tema 3.1. J1eKTprU4YecKoe mosie

1. OnekTpuzauus. JjieKTpUUeCcKUe 3apsiibl. 3aKOH COXPaHeHUs 3apsi/a.

2. Dnektpuyeckoe 1oJsie. HanpsokeHHOCTh 3/1eKTpUUecKoro moJist. IIpuHIun cynepno3uuyu
ToJiei.

3akoH KyJsoHa.
PaboTa cus 3/1eKTPOCTaTU4eCKOTo TOJIs.
[ToteHuuan. Pa3HOCTh MOTeHL[MaN0B. JKBUMNOTEHL[Ma/IbHbIE [TOBEPXHOCTH.
OneKTpUuecKoe 1oJe B JU3/1eKTPUKax U B IPOBOJHUKAX.

Konpencaropsl. [TapannenbHoe U rocyiefioBaTe/ibHOe COeJUHEHNE KOH/JeHCAaTOPOB.
[uanekTpuueckasi IpoHULIaeMoCTh. OcmabsieHre 31eKTPUUeCKOro ToJisi BHYTPU
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[V3JIeKTPUKA.
9. Ilongpusanus AU3/IeKTPUKaA.



10. DHeprus 3/1eKTpUYeCcKy 3apsyKeHHBIX TeJl. JHePrUs 3/1IeKTPUYeCKOro IoJis.

Paspen 3. JjleKTpojMHaMHUKA

Tema 3.2. ITocToAHHBIN 3/IEKTPHUYECKHH TOK
[Tpu3sHaKy 3/1eKTpHUUeCcKOro Toka. [I0CTOSHHBIN 3/1eKTPUUeCKUHN TOK.
OneKTpoABWXKYyILlas CUma.
I'anpBaHoMeTp. Pacripesiesienne HanpsbkeHUs! B MPOBOJHUKE C 3/IEKTPUUECKUM TOKOM.
3akoH Oma. CorpoTHuB/ieHUe TPOBOJAHUKOB.
3aBUCHMOCTb CONIPOTUB/IEHHS OT TeMIlepaTypbl. CBepXIIPOBOAUMOCTb.
[TocnenoBarenbHOe M NapaienbHOe COeJUHeHNe NTPOBOAHUKOB.
BosbT™eTp. Amniepmerp. LIlyHTHpOBaHMe W3MePUTETBHBIX PUOOPOB.
TernioBoe fielicTBYE 3/1IeKTPUUECKOro Toka. 3akoH [xoyns-JleHua.
PaboTa, coBepiliaemast 371eKTPUUECKHUM TOKOM.

. MOL{HOCTb 371eKTPUYECKOT0 TOKa.

. 3akoHbl dapajes. 1€KTPOIU3.

. DJleMeHTapHbIHN 3/IeKTpUUeCKUi 3apsi,.

. [lepBuuHbIe ¥ BTOPUYHbIE TIPOL[ECCHI TIPU IEKTPOJIK3e.
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. XMMHUeCKHe U TeIJIOBbIe reHepaTopsbl 3JIEKTPUUECKOI'O TOKdA.

—_
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. l'anpBaHKYecKuii 3/1eMeHT. AKKYMY/ISITODBI.

—_
<]

. 3akoH OMa /i1 3aMKHYTOM 371eKTpuueckoit ternu. S/1C.

—_
~

. DNIeKTPOHHAas MPOBOJAUMOCTb MeTa/10B. CTpOeHue MeTasl/IoB.
. Pabora BbIxogja. McryckaHue 31eKTPOHOB HaKaléHHBIMU TelaMHu.
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. IIpoxoxx/jeHre 371eKTpUYeCcKOro TOKa uepes rasbl.

N
o

. KaTO,E[HbIe KaHaAJ/IOBbIE JTyUH.

Paszpen 3. DiekTpojuHaMuKa
Tema 3.3 J1eKTpHuecKHH TOK B Pa3/IMYHBIX Cpejax

1. DneKkTpoHHast MPOBOIMMOCTH B BBICOKOM BaKyyMe. J/IeKTPOBAKYYMHbIE TIPUOOPHI.
ITpoxoxxaeHne 3/1eKTpUYecKoro ToKa yepes MoJIyTPOBOJHUKU.
[TonyrpoBOJHUKOBBIE: IU0/], TPAH3UCTOP, (POTO3/1IEMEHT; BLIMPSIMUTE/H
BEH.[(ECTBEI 0 TUITY MPOBOAWUMOCTH 3JIEKTPUUYECKOI'O TOKd
HO]’[prOBO,E[HI/IKI/I C aK].[EHTOpHOfI NpyuMeChbro, TTOJIYIIPOBOAHUKHU C ,Z[OHOPHOﬁ npuMeChbro
p-D-Tlepexof,
BO]’[LTaMl'IepHaH XdPaKTepHUCTUKA BaKYYMHOI'O AX0a

MonHHas MNpoBOAUMOCTD
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DneKTpOHHO-/Ty4YeBasi TpyOKa

Pazpgen 3. DjieKTpojMHaMHUKa

Tema 3.4. MaraurHoe 1oJjie

MarHuTHble siBfieHUsi. EcTecTBeHHbIe U NCKYCCTBEHHbIe MarHUTHI.

[Iprposa MarHUTHOTO MOJII MOCTOSSHHBIX MarHUTOB.

MarHuTHOe 110/ie U MarHUTHast UHAYKUMs. EyuHuIa n3MepeHUs MarHUTHOM UHAYKIWU.
N3mepeHre MarHUTHOW MHAYKIMY T10JIsI C TIOMOILbI0 MarHUTHOW CTPeJIKH.

MarHuTHbIe M0JIs1 3/IEKTPUYECKUX TOKOB: TIPSIMOr0, KPYTrOBOTO.

MarHuTHOe 11071e PSIMOJIMHeHOT 0 TIPOBO/THHKA.

No kW=

HanpsikéHHOCTb MarHUTHOTO TOJISI.



8.
9.

10.
11.
12.
13.
14.
15.
16.

17.

MarHuTHoOe 1os1e ABWXKYLMXCS 3apsifiOB.

MarnuTHoe 1oje 3eM/Iu.

Curbl, IeHCTBYIOLIMe B MarHUTHOM T10J1e Ha ITPOBOJHUKY C TOKOM.

[lericTBMe MarHUTHOTI'O T0JIS1 HA MPSIMOJIMHENHBIN NTPOBOJHUK C TOKOM.

[IpaBu/10 /1I€BOM PYKH.

[lelicTBHe MarHUTHOTI'O T0JI1 HA BUTOK MPOBOJHUKA C TOKOM WJIY KaTYLLIKY C TOKOM.
Cuna JlopeHua.

MarHuTHasi IpOHULIAeMOCTh JKeJle3a.

MarHuTHasi IpOHMLIAeMOCTh Pa3/IMYHbIX BellleCTB: TapaMarHeTUKH, JuaMarHeTUKH,
(heppoMarHeTHKHU.

MornekynspHasi TeOpUsi MarHeTusMa

Paspgen 3. DyieKTpojMHaMHUKa
Tema 3.5. J/1eKTPOMarHuTHoe 1oJjie
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12.
13.
14.
15.
16.
17.

O/IeKTpOMarHUTHasi UHAYKLUSA U YC/I0BUSI BO3HUKHOBEHHUSI UHYKLIMOHHOT'O TOKa.
HarpaBnenve nHayKiMoOHHOTO TOKA. [IpaBuo JleHia.

OCHOBHO# 3aKOH 3/1eKTPOMarHUTHON UHAYKIWH.

O/IeKTPOABWKYLLasl CH/la UHAYKLUU.

OJIeKTpOMarHuTHas UHAYKLMA U cuiia JlopeHLa.

WMHAyKIMOHHBIe TOKU B IIPOBOAHUKAX. ToKU DyKo.

[TepeMeHHBIH TOK.

[TocTosiHHAs 1 mepeMeHHast 3JIeKTPO/BIIKYILast CUJIA.

CamouHAYyKLUS.

. IHAyKTUBHOCTb KaTYILKH.
. IIpoxoxx/jeHre iepeMeHHOr0 TOKa uepe3 KOHZAEHCATOp U KaTYIIKY C O0/IbIIOoN

VHJYKTUBHOCTBIO.
3akoH Oma /1J1s1 IlepeMeHHOr 0 TOKa.

MorHoCTh epeMeHHOro Toka. TpaHchopmaTopsl.

OneKTpUyecKye MalllMHbI: FeHepaTophl, JBUTraTe 1, 3/1IeKTPOMarHuThI.
['eHepaTOpbI NEpeMEHHOT0 TOKaA.

BrinpsimyieHre nepeMeHHOI0 TOKa.

['eHepaTOpbI MOCTOSTHHOTO TOKA.

Pa3jen 4. Koebanus ¥ BOJIHBI

Tema 4.1. MexaHuueckue Ko/ie0aHusl U BOTHBI
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10.
11.

MexaHuueckure KojiebaHus.

[MepuoguuecKrie IBWKEHHSI.

KonebaTe/bHbIe CUCTEMBI.

CBo0Oo/iHBIE KO/IeOaHMS.

BhIHYKIeHHbIe KOsieOaHUs.

["apMoHMUecKoe KojiebaHue.

dopwmya repro/ia KosiebaHUM MaTeMaTHYeCKOro MasiTHHKA.
OnpefeneHre cOOCTBEHHOM YaCTOThI, (hOpMyIIa.

Ynpyrue konebanust. @opmysia KosiebaHUH MPYKUHHOTO MasiTHUKA.
KpyTuibHbie KosiebaHusl.

Pe3oHnanc.



12. 3aTyxaHue.
13. 3ByKoBBIE KOTeOAHUS.
14. IITy™mBL.

Pa3jen 4. Konebanus 1 BOJIHBI

Tema 4.2. J/IeKTPOMarHUTHbHIE KO/Ie0aHUA U BO/THBI
OrnekTpruecKue KoyiebaHusl.

MeTo/ib1 HaOJTIOZIEHUST /TEKTPUUECKUX KOJIeOaHUM.
KonebaTenbHbIi KOHTYD.

dopmyna TomcoHa.

OneKTpUuecKuii pe3oHaHC.

HesaTyxatolue kKoneGaHus.

ABTOKO/€0aTe/IbHBIE CUCTEMBI.

['eHepaTOpbI 3/IEKTPUUYECKUX KOJiebaHuil.

Yuenue o KonebaHUSIX.

10. DHeprus KonebaTembHOrO KOHTYpa.
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Paspen 5. OnTuka

Tema 5.1. I'eomeTpuyeckasi OnTuka

['eomeTprueckas onrtrka, [IpsiMoMHeliHOe pacripocTpaHeHye CBeTa.

3aKOH OTpa’keHUs CBeTa.

3aKoH IpesioM/ieHUs cBeTa (3akoH CHeruunyca).

[Toka3aTesb MpeoMIIeHUs CpeJbl.

YTo Takoe ZIeMCTBUTE/IbHOE M MHUMOE U300pakKeHHsl.

YemMy paBHa onThueckasi cuia cepruueckoil mpeoMJIsiFoIel TOBePXHOCTHU.
Uemy paBHa onTHYecKast Cyjia MI0CKOW MPeIoMJISIFOLLeN TOBEPXHOCTH.
[aTb onpefieieHre TOHKOU JIMH3bL. BHU/IbI IMH3.

LNk W

I"'maBHBIE TIJTOCKOCTH TOHKOM JIMH3EI.
. OnTnueckas cuja JMH3bI.
. YBe/imueHue onTUYecKoro mpuodopa.
. HapucyiiTe cxemy Tesneckoria pedpakropa.
. HapucyiiTe cxemy MHUKpPOCKOIIa

_ =
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Pazgen 5. OnTHKa

Tema 5.2. Bo/iHOBasi oniTUKa

UTto Takoe Aucrniepcusi, yCja0BUs eé BOSHUKHOBEHYS?

Uto Takoe uHTep(epeHLUs, yCI0BUS €€ BOSHUKHOBEHUS ?

Crioco0bsI rostyueHust UHTephepeHIIMOHHBIX KapTUH?

Cxema nHTepdepomeTpa MaiikenbCOHa U YKa)KUTE Jyud, KOTOpble UHTep(epUpyIoT.
Ha ueM ocHOBaHa uiest MPOCBET/ISIFOLIMX Y OTPA)KAOLLMX MOKPBITHIN?
Cxema rosy4yeHust JBYX/TyUeBOU ro/I0rpaMMbl

Kak rpoucxofuT BoccTaHOB/IeHUe W300pakeHUsI 110 rojiorpaMmme?

Yro npezcrapiisieT coboit naTepdepomerp ®abpu-Ilepo?

[Maiite ornpefesieHe pa3pelarolei criocoOHOCTH CIIeKTpaJbHOTO prubopa’?
10. aiiTe onpezesieHre AUCTIEPCUOHHONM 00/1aCTH CIIEKTPaIbHOTO Nprbopa?

11. Yo Takoe audpakLys, yCI0BUS €€ BOSHUKHOBEHHS?
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12. Chopmynupyiite npuHLuI ['tolirenca-®pexens

13. CdhopmynupyiiTe OCHOBHBIE MOJIOXKEHUsI TeOpUU Audpakiun PpeHens
14. ChopmynupyiiTe OCHOBHBIE TI0/10)KeHUs1 Teopud Audpaxkimu Kupxroda.
15. YcnioBue audpakiiyvy Ha 1jem?

16. YcnioBue audpakuyy AUPPaKIMOHHON pellieTKe?

17. Uemy paBHa paspeliatoras cuia JupakLiiOHHOMN peleTKu?

18. UeMy paBHa yroBasi AuCepcusi AUPPaKIIMOHHON pelleTKU?

19. Uto Takoe nosspusanys, yCjI0BYs eé BOSHUKHOBEHUS ?

Pa3zpen 5. OnTHKa

Tema 5.3. CrierjuajibHast TeOPpUA OTHOCUTE/IBHOCTH
[ToCTOSIHCTBO CKOPOCTH CBETa.

3ame/iyileHVe BpeMeHHU.

[Tpeobpa3oBanus JlopeHiia.

OHOBpeMeHHOCThb

PenATHUBUCTCKOE C/I0’KEHHEe CKOPOCTeH.
OnpegeneHve pesiTUBUCTCKOTO UMITY/IbCA.
OKBUBAJIEHTHOCTb MaCChl ¥ SHEPIUM.

Nk W=

[MTocTynaTthl 0011[eM TEOPUM OTHOCUTETBHOCTH.

Pa3pen 6. KBanroBas ¢usuka

Tema 6.1. KBanToBas onruka

SIBneHue BHeIlIHeTro U BHyTpeHHero ¢oto3ddekra.

Cdopmynupyiite Ba 3aKoHa (hoTos(dexTa.

CBeTOBO KBaHT, SHePrusi KBaHTa.

[atb orpesienieHne «KpacHOU rpaHuLib» (hoTosddekra.

®u3nuecKu CMbIC/ IOCTOsIHHOM [naHKa.

MoskeT 1 (OTOH Cyl[eCTBOBaTh B COCTOSIHUM TIOKOSI.

CoOOTHOILIeHUST MeXKy MacCOW U SHepruei, CKOpoCTbI0 U UMITYJIbCOM (OTOHA.
CBeToBOe /jaB/IeHHe C TO3ULUM KBaHTOBOW TeopuH cBeta. OmbiThl JIebesieBa.
XrMHUUeCcKoe J1eliCTBUe CBeTa.

10. CyTb KBaHTOBOI T€OPUM W3/TyUYeHHsl U MOTJIOIIeHNs] CBeTa aTOMaMHU BelllecTBa.

LNk WD

Pa3pen 6. KBanroBas ¢pusuka

Tema 6.2. @u3uKa aToMa M1 aTOMHOI0 si/ipa

[TpencraBnenue 06 aromax. CTpoeHue aToMa. Pa3mephsl 1 Macca aTOMOB.
BbIHyX/IeHHOe 13/lyyeHUe CBeTa.

KBaHTOBBIE reHepaTopkl.

Mogens aToMa BOLOPO/A.

MHOro371eKTpOHHbIe aTOMBI.

[IpoucxoxxgeHue ONTUYeCKUX U PEHTTeHOBCKUX CITIEKTPOB aTOMOB.
OneMeHTapHbIA 3/1eKTPUUECKU 3apsi/.

EauHuIB! 3apsifia, MacChl M SHEPTUH B aTOMHOU (PU3MKe.

. VI3mepeHue Macchl 3apspKeHHBIX uacTull. Macc-criekTporpad.

10 Oco6eHHOCTH IBWKEHUsT YaCTHI] TIPU OOJIBIINX CKOPOCTSIX.
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11. TlocTynartsl TEOpUY OTHOCUTE/ILHOCTH.
12. 3aKOH DUHILTEeKHA.
13. Macchl aTOMOB, U30TOILI. Pa3ziesieHre N30TOIOB.
14. AnepHas Mofens aToMa.
15. DHepretryeckre ypoBHU aTOMOB.
16. Ileproanueckas cucreMa 371eMeHTOB MeH ieieeBa.

17. PamnoakTiBHOCTb. OTKPBITHE PaIMOAKTUBHOCTU. AJb(a, 6eTa U raMmma H3JTyueHue.
18. IIpypofa paf0aKTUBHOI'O U3/ly4eHUs. PalMOaKTUBHBIE 3/IeMEHTHI.
19. Crioco6s1 perucTparuy 3apsbkeHHbIX yactul]. Kamepa BubcoHa.
20. PaguoakTHUBHBIN pacriaj v paiMOaKTUBHBIE MIPeBpall{eHus.

21. ATOMHBIe g/ipa U siiepHasi SHeprusi.

22. finepHble peaklMy U MpeBpalljeHre 3/1IEMEeHTOB.

23. CBoliCcTBa HEUTPOHOB. f1/lepHbIe peakLUy MO/, 1eliCTBUeM HEMTPOHOB.
24. VckyccTBeHHas paji0aKTUBHOCTb.

25. AHHUTWIALIAA ¥ 0Opa3oBaHMe Tiap.

26. CTpoeHHe aTOMHOTO s/pa.

27. SlnepHasi sHeprusi.

28. ICTOUHUK 5HepPruu 3Bé3.

29. [lenenvie ypaHa. llerniHas siiepHas peakLius.

30. [IpumeHeHMe He3aTyXarolllel LIeMHOM siZIePHOU peakLyu e/leHus!.
31. AmepHbIe peaki[iu CUHTE3a U UX TIPUMEHEHNe.

Pa3fien 7. Ctpoenue BceseHHou
Tema 7.1. CTpoeHUe CO/THEUHOH CHCTEMbI
1. Connue.
2. ®usnueckue MpoLecchl, MPOUCXOAsLe BHYTPU U Ha noBepxHocTy CosHija. ATMocdepa
CosHua
CosHeuHas kopoHa. Co/iHeyHble MsATHa.
dusrueckre XxapakTepuCTUKU 3eMJIu.
CMmeHa BpeMeH rofa. [ITHu paBHO/IEHCTBUM U COJTHL|@CTOSTHUM
Cucrema 3emns-JlyHa
dusnyeckre XapakKTepUCTUKU MJIaHeT 3€MHOW IPyNIbl
dusnyeckre xapakTepyuCTUKY TJIaHeT-TUTaHTOB.
. 3akonsl Kernepa.
10. OmpeienieHrie pacCTOSTHUM 10 HeOeCHBIX Tesl (3Be3/Ibl, TI/IaHeThl), UX pa3MepOoB.
11. OkmunTrka, Buarmoe roguuHoe asvxkeHue CosHLA.
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Pa3pgen 7. Ctpoenue BceneHHo

Tema 7.2. DBomonusa BeeneHHoi

OCHOBHBIE MOJI0)KEeHUs] COBPEMEHHOM KOCMOJIOTHH.

Mopesnb ropsiueli BceneHHOM.

KpuTHnueckas nja0THOCTb U CLieHapWH 3BOJIIOLIMY 110 PpuMaHy.
[TnoTHOCTH MaTepuu BO BceneHHOM U CKpbITast Macca.
CueHapuii epBbIX TPeX MUHYT BOIOLMU BceneHHOM.
CueHapuii UHOJIALAN.

3arajika TeMHOM MaTepuH.

Nk wWwN =






2.2. IlepeueHb NPAaKTHYECKUX 3afaHUI

Pa3zpgen 1. MexaHuKa

Tema 1.1. KunHemaTuKa

IIpakTnueckasa pabora: HM3yueHne 3aKOHOB /BIKEHHUSI M pellleHHe 33/ay 0
KHHeMaTHKe.

Ienu 3anaTUA: VI3yuuTh 3aKOHBI KUHEMAaTHUKU W 3aKPeIWTh 3HAHWS Ha TMPaKTUYeCKOM
peleHru 3ajay 1o Teme.

3agaua

YpaBHeHue JBWKEeHWs MaTepuabHON TOUKHW BJOJIL OCH X UMeeT BUJ X=A+Bt+Ct’, rae
A=2m, B=1 m/c, C=-0,5 m/c’. HaliTi KOOpAHUHATY X, CKOPOCTb V U YCKOPEHHE d TOUKH B MOMEHT
BpemMeHu t=2c.

3agada

[To 3aganHbIM rpadykaM (puUC.) HAUTU HauabHble KOOPAWHATHI TeJl U MPOeKLIMA CKOPOCTU
uX ABWKeHUs. Hamucatb ypaBHeHUs [BKeHUs Ten X = X(t). V3 rpadvkoB ¥ ypaBHeHU HallTU

BpeMsi U MeCTO BCTPeUH TeJl, IBWKEeHUsI KOTOPbIX OnrchbIBatoTcsl rpadukamu 11 u I11.
i | I
5 |

III

0 -—
10 20 t,c

-5

=10

-15
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3aziaua

[Ba moe3fa [BWXKYTCS HaBCTpeuy JApPYyr APYry CO CKOPOCTSMU 32 KM/4 U 54 Km/4.
[Taccaxup, HaxOAMICA B TIEPBOM M0€e3/ie, 3aMeyaeT, YTO BTOPOU Moe37, TPOXOJUT MUMO Hero B
TeueHue 14 c. KakoBa /iyiiHa BTOpOro noesza?

3ajaua

Pp160s10B, ABUrasiCh Ha JOZKe MPOTHB TeueHUsl PeKH, YPOHWN y/ouky. Yepe3 1 MUH OH
3aMeTH/1 TIOTepr0 W cpa3y ke IoBepHyJs obpaTHo. Uepe3 Kakoil MPOMEXYTOK BpeMeHH I10Cje
IIOTepU OH JOTOHUT YZA0YKy? CKOPOCTb TeueHUsl PeKU U CKOPOCTh JIOAKU OTHOCUTE/IbHO BOZbI
NOCTOsIHHBL. Ha KakoM pacCTosiHAM OT MecTa [T0Tepy OH JOTOHUT YJ0UKY, eC/IA CKOPOCTb TeUeHUsI
BO/IbI paBHa 2 M/C?

3agada

YacToTta obpairieHysi Bo3yIiHoro BuHTa camosieta 1500 o6/mMuH. CKO/BKO 060pOTOB
JenaeT BUHT Ha IyTy 90 KM ripu ckopocty mnosieta 180 km/u?

Pa3pgen 1. Mexanuka
Tema 1.2. [InuHaMuKa

IIpakTnueckas pa6Gora: Vi3yueHHe 3aKOHOB /IBVDKEHHSI W PelleHHe 3ajay Tio
JUHAMUKe

IMenu 3aHaTUA: V3yunTh 3aKOHbI AUHAMUKW M 3aKPenuTb 3HAHUS Ha IPAKTUYECKOM
pelleHru 3aay 1o Teme.

3aziaua



[Ipu BbICTpe/ie W3 MPY)KMHHOTO MUCTOJeTa BEPTUKAAbHO BBepx Iyssg maccod m=20 r
TIOJHS/IaCh Ha BbICOTY h=5 M. Oripe/ieiUTh >KeCTKOCTh Kk TIPY>KUHBI TIMCTOJIETa, €C/IA OHa Oblia
okata Ha s=10 cM. Maccoii py’KiHbI TipeHeOpeyb.

3aziaua

[ITap maccoi m;, ABWKYIIUKCS TOPU30HTAIBHO C HEKOTOPOH CKOPOCTBIO V1, CTOJIKHYJICS C
HEeIO/[B>KHBIM IIIapOM MacCoM m,. Yap - MpsIMOi, [ieHTpaibHbIH, abcomoTHO yrpyruil. Kakyro
poimo E, cBoel KNHeTHYeCKOW SHepruu MepBbli 11ap repejaa BTOPOMY?

3azaua

[Tnardopma B BHie CTUIOIIHOTO AHCKa paguycoM R=1,5 M u maccoii m;=180 Kr Bpaiijaetcs
10 UHEPLIMM BOKPYT BepTUKa/IbHOM OCH ¢ yacToToi n=10 06/mMuH. B 1jeHTpe miaTdopmbl CTOUT
yesioBeK Maccoit m,=60 kr. Kakyto /iiHeliHyt0 CKOPOCTb OTHOCUTENILHO TI071a MoMelljeHus OyeT
VIMeThb UesIOBeK, eC/I OH Mepel/ieT Ha Kpai m1aThopMbl?

3azaua

Tesio GpoliieHO BepTHKAILHO BBepX €O cKopocThio 30 M/c. Ha Kakoii BeicOTe 1 uepe3 Kakoe
BpeMsi CKOPOCTb Tesia (1o Mo/y/it0) OyieT B 3 pa3a MeHbllle, UeM B HayaJsie rojbema?

3azaua

HaiiT BbiCOTYy nopbeMa W JalbHOCTh I0JIeTa CUTHA/JIbHOM pakeThl, BBIMYLIEHHON CO
ckopocThio 40 M/c mop, yriom 60° K TOPU30HTY.

3azaua

Bo ckonbko pa3 oT/MyaeTcsi CKOPOCTbh MCKYCCTBEHHOI'O CIYTHHKA, [BWKYLIErocs Ha
BbICOTe 21 600 KM OT MOBEPXHOCTH 3eMJH, OT CKOPOCTHU CITyTHHUKA, ABWKYILerocs Ha BbicoTe 600
KM HaJ| TOBePXHOCTbIO? Pasnyc 3eMu NpuHATHL paBHbIM 6400 KMm.

3aziaua

Kakyro cuny Hafjo MpUIOKUTB A/ MoJbeMa BaroHeTku Maccor 600 Kr mo scrakafe C
yrioM HakioHa 20°, eci KO3 GULIMEHT CONPOTUB/IeHUs ABWKeHHto paBeH 0,057

3aziaua

C KaKMM yCKOpeHHEeM d CKOJIb3UT OPYCOK 110 HaK/JIOHHOMU TIJIOCKOCTH C YTJIOM HaK/IOHa o=
30° npu ko3¢ uLmeHte Tpenus p= 0,2?

3aziaua

C KakoM MakCHMMa/IbHOM CKOPOCTBKO MOXXET eXaTb MOTOLMK/IWCT MO0 TOPW30HTaJbHOM
TJIOCKOCTH, OMUChIBasi Ayry paguycom 100 M, ecnu ko3¢ uLMeHT TpeHusi pe3uHsl o nousy 0,47
Ha xakoli yros oT BepTUKa/JbHOI'O TI0/I0’KEHUSI OH IIPU 3TOM OTK/IOHSIeTCS?

3azaua

bpycok maccoit 400 r niop fetictBreM rpy3a maccoit 100 r (puc.) TpOXOAUT U3 COCTOSIHUS
nokosi myTh 80 cm 3a 2 c. Haiitu Ko3puLieHT TpeHus!.

3aziaua
Moryt ymn cunel 10 u 14 H, npuno)keHHble K OJHOW TOUKe, 1aTh PaBHOZEUCTBYIOLIYIO,
paBHyw 2, 4, 10, 24, 30 H?



3aziaua

Hutb, Ha KOTOpPOU BUCUT Ipy3 Maccou 1,6 Kr, OTBOAUTCS B HOBOE MOJ10’KeHue cunon 12 H,
JIeHCTBYIOLLIeH B TOPU30HTA/ILHOM T0JI0KeHUU. HallTu cuily HaTsDKeHUs1 HUTH.

3aziaua

ITpy KakoM MUHMMaIbHOM K03 duI[eHTe TPeHUsI CAaHKHW He OyyT CKaThIBaThCS C TOPHI,
eCJ/I1 yroJ1 HaKJIOHa ropel paBeH 30°?

3aziaua

Ha kpoHniureiiHe BucuT rpy3 maccoit 100 Kr, yron Me>xly HakJIOHHbIM U TOPHU30HTa/IbHBIM
crep>xHsaMU paBeH 300. OnpesiesiuTe CUTy, paCTSATUBAIOLLYI0 TOPU30HTATbHBIN CTePXKeHb, U CUTTY,
CKUMaIOLYH HaK/IOHHBIN CTepPKeHb.

ANAARRRRNRRRRRRRNRRRRN

3agada

[Ba ogHOpOAHBIX apa Maccamu 10 Kr v 12 Kr ¢ paarycaMu 4 ¢M U 6 CM COOTBETCTBEHHO
COeJMHeHb! TI0CPEe/ICTBOM CTep)kKHs Maccou 2 Kr U gymHou 10 cM. LleHTpBI 1IapoB jexaT Ha
IIPOJ,0/DKEHUH OCH CTepykHA. HalinTre nosioykeHue LieHTpa TsS)KeCTH 3TOU CUCTeMBI.

Pa3pgen 1. Mexanuka

Tema 1.3. 3aK0HBI COXpaHeHUA B MeXaHUKe.

IIpakTHueckas padora: Vi3yueHne 3aK0OHOB COXpPaHEHHsI MEXaHUUYECKOTO ABH)KEHHUS

et 3aHATHA: V3yuuTh 3aKOHBI COXpaHEHUs B MeXaHUKe U 3aKpenuTb 3HaHUA Ha
NIpaKTUUYeCKOM pellleHuH 3a7ad 10 TeMe.

3aziaua

Baron maccout 20T, gBWKyImiicsi co ckopoctbto 0,3M/c, HaroHsier BaroH maccoui 30T,
IOBIOKyLuiics co ckopocTteio 0,2m/c. KakoBa CKOpOCTb BaroHOB IOCJIE B3aUMOJENCTBUS, eC/IU
yJZiap Heynpyrum?

3agaua

Kakyto paboTy Ha/j0 COBepLIUTb, UTOOBI Jie)Kallliii Ha 3eM/ie OJZHOPOJHBIA CTep)KeHb
JnuHOU 2 M 1 Maccout 100 Kr 1MocTaBUTb BePTUKAIbHO?

3ajaua

C Kakoil Haya/lbHOW CKOPOCTBIO U, HaZlo OPOCUTHL BepTUKA/TbHO BHHU3 MsiU C BBICOTHI h,
yTOoOBI OH MOCJIe yZiapa O 3eMJTIO TOATIPBITHYJI OTHOCHTE/IbHO Haua/lbHOTO YPOBHS Ha BHICOTY: a)
h=10 m; 6) h. CuuTaTh yzap abCOMIOTHO YIIPYTHM.

3agaua

MasiTHUK Maccoii m OTK/IOHEeH Ha YroJjl  OT BepTHKaiu. KakoBa cuia HaTsDKeHUsI HUTH
TIPU NIPOXOJKJE€HUY MasiTHUKOM I10JI0’KeHHsI pABHOBECHUS ?

3agada

CamosteT maccou 2 T JBWKETCS B TOPU30HTaIbHOM HarpaB/IeHUH CO CKOpPOCThO 50 m/c.



Haxopsce Ha BbicoTe 420 M, OH IepexOAUT Ha CHWXKEeHVe TIPU BBIK/IIOUEHHOM [JBUraresie U
JOCTUTAET AOPOKKHU a3pozpoMa co cKkopocThio 30 m/c. OmnpesieniTh paboTy CHJTbI COTIPOTUB/IEHUST
BO3/lyXa BO BpeMsl IUVIaHMPYIOLL[ero ToJIeTa.

3aziaua

Haittu KI1/] Hak/oHHOM miockocTy AauHON 1 M u BeicoTo 0,6 M, ecid KO3 uieHT
TpeHus NpH IBUKeHUU 10 Hel Tesa paseH 0,1.

3aziaua

C Kakoii CKOPOCTBIO TIOHWKAETCs YPOBEHb BO/IbI B 0aKe, IIOLIajlb CEYeHUs] KOTOPOro 1m?,
eC/I CKOPOCTh TeUeHHst BOZbl B OTBO/IIEH Tpy6e Teuenrem 20 cm” paBHa 2 M/c? KakoB pacxof
BO/ZIbI B Oake?

3agaua

CKopOoCTb TeueHUs BO/bl B IIMPOKO# uactu TpyoObl 10 cm/c. KakoBa CKOpOCTb ee TeueHust
B y3KOM UaCTH, [uaMeTp KOTOPOU B 4 pa3a MeHbllle juaMeTpa IIUPOKOW YyacTu?

3azaua

Ecmm noAx/mounTh NUIaHT K BBIXOZHOMY OTBEPCTHIO Ibulecoca M MOMeCTUTh B CTPYHO
MSTYMK /711 HACTOJILHOTO TeHHMca (PUC.), TO OH OyZieT MapuTh B CTPye U TIPU JBW)KEHUU IIJIaHTa
Oyzet cnezmoBaTh 3a HUM. OOBSICHUTD SIBJIEHHE.

3azaua
B BOJONPOBO/IHOM TpyOe 06pa3oBaioch OTBEPCTHE CedeHHeM 4 MM’ M3 KOTOPOro ObeT
BepPTHKAaJ/IbHO BBEPX CTPYs BOJbI, MoAHUMasiCh Ha BbIcOTY 80 cM. KakoBa yTeuka BO/IbI 38 CyTKU?

Pa3pen 2. MonekynsapHas (pu3uka
Tema 2.1 MosieKy/1ipHO-KHHeTHUYeCKasi Teopus
IlpakTHueckasi paboTa: 3afiauu Ha ra3oBble 3aKOHbI M IPHMeHeHHe YPaBHEHUS COCTOSTHUA
HjeajIbHOrO rasa.

Henn 3aHsaTuA: V3yuynuTb rasoBble 3aKOHbl M 3aKpelUTh 3HAaHWS Ha IPAaKTUYeCKOM
pellleHHH 3a/iay 110 TeMe.

3azaua

I[Mpu cxkaTv Ta3a ero 06bemM yMeHbIIWICS C 8 o 5 71, a iaBieHue oBbIcUIochk Ha 60 KI1a.
Haiity nepBoHauasibHOe /iaBieHuUe.

3aziaua

[Ty3bIpek BO3[yXa BCIUIBIBAET CO JHa BogoeMa. Ha riyGune 6 M oH umes o6bem 10 mMm®.
Haiiti 065eM my3bIpbKa y OBEPXHOCTU BOJBI.

3aziaua

3aKpbIThl LJM/IMHAPUUECKUI COCyJ, BBICOTOM h pasjesleH Ha /iBe paBHble YacTU
HEeBeCOMBIM TIODIIIHEM, CKOJb3SKM 6Oe3 Tpenusi. [Ipu 3acTOmopeHHOM TopiiiHe 00e TT0/I0BUHBI



3aro/THeHbI ra30M, TIPUYeM B OJJHOM M3 HUX /laB/eHHe B n pa3 Oosibiie, yeM B Apyroii. Ha ckombko
repe/iBUHEeTCS TIOPILIeHb, eC/IA CHATh CTOIOP?

3aziaua

Kaxkoti 06beM 3aiimet ra3 nipu Temriepatype 77 °C, ecsiu ripu Temriepatype 27 °C ero 06sem
ObUT 111€CTH JIUTPOB?

3aziaua

ITpu kako¥ TemrepaType HaxO[W/ICA ra3 B 3aKpPbITOM COCYZe, eC/Id OpU HarpeBaHWU ero
Ha 140 °C pgaBnenue Bo3pocsio B 1,5 pasa?

3azaua

Ha pucyHke npejcTaBieH 3aMKHYThIM LMK/A. Y4dacToK CD COOTBETCTBYeT H30TepMe.
Brrueptuts 31y uarpaMMmy B KoopauHaTtax p, Tup, V.

P4lB c

Vv

3agada

C ra3om HEKOTOPOM Macchl ObLT MPOW3BeJeH 3aMKHYTHIM TMPOIecC, U300pakeHHbI Ha
pucyHke. OOBSICHUTB, KaK MU3MeHSTCsI 00beM rasa rpu nepexogax 1-2, 2-3, 3-4, 4-1.

rl

~Y

Pa3pen 2. MonekynsipHas pusnka

Tema 2.2 Hayasia TepMOJMHAMHUKH

IIpakTnueckas padora: Vi3yueHue Haua/ TepMO/JMHAMHKH U pellieHHe 3a/ay 110
TeMme.

Henn 3aHaTuA: V3yunTb 3aKOHbI Haya/l TepMOJMHAMUKA M 3aKpelWTb 3HaHUS Ha
NIPaKTUYeCKOM pellleHUH 3aau 10 TeMe.

3agaua

Hackonbko M3MeHsieTCsi BHYTpeHHsisl 3Heprusi renvs mMaccor 200 r mpu yBenMueHUU
TemnepaTypbl Ha 20°C?

3agada

Kak u3MeHsieTcsi BHYTPEHHSIsl SHepIrusi OAHOATOMHOT'O Ta3a Mpy M300apHOM HarpeBaHUU?



TIPU U30XOPHOM OXJIKEHUU? TIPU U30TePMUYECKOM CKATUU?

3aziaua

Kakyto paboTy A coBepimaeT ras, KOJMUYECTBO BeI[eCTBa KOTOPOTO V, TMPH HM300apHOM
TIOBBILIIEHUU TeMriepatypbl Ha AT?

3aziaua

B [ByX LWAMHApax MOJ TMOZBWXHBIM IIOPIIHEM HAaxOJATCS BOAOPOJ M KHUCIOPO[,.
CpaBHUTB PabOTHI, KOTOPbIE COBEPIIAIOT 3T ra3bl IPY M300apPHOM HarpeBaHWHU, eC/IM UX MacChl,
a TaK)Ke Havya/IbHble ¥ KOHEUHble TeMIlepaTypbl paBHBI.

3azaua

O6mem kucaoposa Maccoi 160 r, Temmepatrypa kKotoporo 27 °C, mpu u300apHOM
HarpeBaHWHU yBeJMUYWICS BABoe. HaliT paboTy rasa mpu paclMpeHHH, KOJUUeCTBO TerIoThl,
KOTOpOe TOILJI0 HAa HarpeBaHue KMC/I0po/ia, M3MeHeHre BHYTPEeHHEN SHepruu.

3azaua

B kanopumetp ¢ TeruioeMKOCThio 63 Hx/K 66110 HasmuTo 250 r Macia npu 12 °C. TToce
OITyCKaHUsl B Macao MeAHoro Tea Maccoit 500 r pu 100 °C ycraHOBUIAach 0011jasi TemIiepatypa
33 °C. KakoBa, 10 JaHHBIM OMbITa, Y/e/lbHas TeMI0eMKOCTbh Mac/a?

3agaua

B veanbHOM TerIoBOM MalllMHe 3a CUeT KaXK0ro KUIO[KOY/Isl SHEPTHH, TI0/Ty4yaeMou OT
HarpeBartessi, coBepmiaeTcs pabora 300 k. Ompegenuts KIIJI MammHbl U TeMriepaTypy
HarpeBaTeJis, eC/ii TemriepaTypa xonoguabHuka 280 K.

3agada

Kakyro cpefHIOH0 MOIIHOCTb pa3BHBaeT JBUraTe/lb MOTOLMKI/IA, eC/Id MpU CKOPOCTH
aBwkenns: 108 km/u pacxop 6eH3nHa coctasisier 3,2 1 Ha 100 kv mytH, a KI1/] guratens 25%?

3aziaua

C Kako¥ HauMeHbIIlel CKOPOCTBIO /I0JDKHA JIETeTh CBUHI[OBast [POOUHKA, UTOOBI TIPH y1ape
O NpensTCTBHe OHA paciuiaBuwiack? Cumnrarth, uyTo 80% KMHETHYeCKOW SHepruu NpeBpaTUIoCh BO
BHYTPEHHIOIO SHEePrui0 JpOOMHKH, a TeMIiepaTypa ApoOuHKY /10 yaapa Obima 127 °C.

Pa3jen 2. MosieKy/isipHas ¢u3nka
Tema 2.3 ArperaTHble COCTOsIHHSI BellecTBa U (pa30BbIe Nepexobl
IlpakTHueckasi padoTa: ArperarHbie COCTOSIHUSI BellecTBa M ()a30BbIe MepexoAbl.
Henu 3anaTtus: V3yuuTb arperatHble COCTOSIHUSI BelllecTBa, (a3oBble Mepexofbl U
3aKpeIuyTh 3HaHUS Ha MPaKTUYeCKOM pellleHnH 3a7a4 o TeMe.

3aziaua

Kakoe KO/IMYeCTBO TEI/IOThI MOTpedyeTcs [isl TlaBieHust 2,6 Kr CBUHIIA, B3SITOTO TPU
temneparype 300 °K?

3azaua

Kakoe KO/IMueCcTBO TEMJIOThI Ha/l0 3aTPATHTh, UTOOBI 125 T /ib/ja, UMEIOILIET0 TeMIIepaTypy
268 °K, ripeBpaTUTh B 1ap?

3azaua

Macca cepebpa 10 r. CKOJBKO SHEPrHH BBIZIEJIUTCS TIPU €ro KPUCTa/UIM3alud |
oxnaxkaeHnu 1o 600°C, ecriu cepeGpo B3STO TIPU TeMIlepaType TiIaB/IeHus?

3ajaua

Kakoe Ko/iM4eCcTBO TeryioThl HeOOXOJUMO [i7Ist HarpeBaHusi 1,5 KT JibJja OT TeMIiepaTypbl
-20°C mo TemmnepaTyphbl MJIaB/A€HUS U TPeBpallleHusi ero B BoAy? Y AebHasi TeIJIOEMKOCTb Jib/a



2100 Ix/ kr=°C, yzie/ibHasi TEIUIOTa IU1aB/eHust ibaa 3,4-10° [DHK/KT.

3aziaua

TemniepaTypa Bo3ayxa B romemnieHuu 27°C, a mapijpiaibHOe JlaB/ieHre BOZSHOrO Iapa B
HeMm 1,7 kI1a. OnpeieTuTh aOCOMIOTHYIO U OTHOCUTE/IbHYHO BJIAXKHOCTD BO3/1yXa.

3ajaua

Ko3¢hduuyeHT moBepXHOCTHOTO HATsDKeHHs KepocuHa paBeH 24 MH/m. Kakyio paborty
COBepLIaT CUJIbl IOBEPXHOCTHOIO HATSPKEeHUS], €C/IU TOBEPXHOCTHBIN CJIOU KePOCHHA YMEHBIINUTCS
Ha 20 cmM”?

3azaua

Kakoe K0o/IM4ecTBO TeryioThl HEOOXOUMO COOOIIUTE ABYM KWJIOTPAMMaM BOJbI, B3STHIM
nipu Temreparype 50 0C, yTOOBI TTOTHOCTBIO 3TY BOJY MPEBPATUTH B Tap?

3agada

200 rpaMm BOASIHOTO Tapa, B3AToro npu temmeparype 100°C, nepesesin B BOAy, B3TYIO
npu Temreparype 20°C. Kakoe KOJMUeCTBO TEIJIOTHI IPY STHX MPOLieccax Boja ¥ map repeand
OKpYyKarolllel cpezie?

3agada

B Bomy maccort 400 r u Ttemmneparypor 10 °C Bmyctuim 10 r BogsHOro mapa C
temmeparypoii 100 °C. OnpezenuTe, Kakasi TemriepaTypa YyCTaHOBUTCS B COCY/e.

3azaua

Kycok npaa maccoit 8 kr umeet TemmnepaTypy 0 °C. Ero HauMHalOT M/1aBUTh, CXKUTas
KepocuH. Yto Oyzet B cocye, korga croput 100 r kepocuHa?

3agada

B cocyp ¢ Bopol Mmaccoit 2 Kr v Temneparypoi 60 °C mo/sioxxuim Kycodek Jibjia Maccou 50
r u Temneparypoii 0 °C. Kakasi TemnepaTypa ycraHoBUtcs B cocyge? (OtBert: t = 56 °C.)

3azaua

Kakoe K0/M4eCcTBO TeIIOThl BbIJe/seTCsl MPY KOH/JeHCAllui BOJSIHOTO fapa MacCcou 5 Kr
nipu Temrieparype 100 °C u oxnaxxaeHnn obpasoBasiielicsi Bogsl o 30 °C? (Oteet: Q= 1,3 « 107

fx.)

3azaua

Onpepenurte KII/[] aBuraTesnsi TpakTopa, KOTOPOMY [/l BbITTO/IHEeHUs paboTter 1,89 « 107
Ik motpeboBanock 1,5 Kr TormMBa C y/je/ibHOM TeryioTol cropanus 4,2 « 106 [Ix.

Tema 3.1 JieKTpUUeckKoe moJie

IIpakTHueckas padora: VizyueHune 3aKOHOB 3/IEKTPHYECKOrO0 MOJIsl M PelleHue 3aay
1o Teme.

Hemu 3aHaTusA: V3yuuTb 3aKOHBI 3/€KTPUUYECKOTO MOJsI U 3aKpenuTh 3HaHUs Ha
NpaKTAYeCKOM pellleHuM 3aJau 10 TeMe.

3ajaua

[Ba ToueuHbIX yekTpuueckux 3apsga Q:=1HKn u Q,=-2HKn HaxopsTcs B BO3Ayxe Ha
paccrosiHuM d=10 cMm gApyr ot apyra. OnpefennTs HalpspKEHHOCTh E UM moTeHLMan ¢ moJs,
CO3/jaBaeMoro 5TUMM 3apsiZlaMy B TOUKe A, yJanéHHOM OT 3apsja Q; Ha pacCTosiHUe I1=9 CM U OT
3apsiga Q; Ha ;=7 CMm.

3agada

Bo CKO/IBKO pa3 Ha/lo U3MEHUTH PACCTOsTHUE MeXAY 3apsziaMy IpY YBeJM4eHUH OLHOIr0
13 HUX B 4 pa3a, yToObI CH/la B3aMMO/IeHCTBHSI OCTasach TIPEXKHeH?

3aziaua

OpuHakoBble apuku Maccoy 1o 0,2rmo/BereHbl Ha HUTH Tak, Kak IT0OKa3aHO Ha PUCYHKe.
Paccrossane mexay mapukamu BC = 3 cm. Haiitu cuny HatspkeHust HUTH Ha ydactkax AB u BC,



eC/I [IIapUKaM COOOIM/IN OAMHAKOBBIe 10 Moo 3apsigel o 10 HK. PaccMoTpets ciyvau: a)

3apsiibl O[HOUMeHHbIe; 6) 3apsi/ibl pa3HOMMeHHbIe.
w7

A

@ C

3azaua

[lBa 1mapuka, pacrosiokeHHble Ha paccTossHud 10 cM pyr OT Apyra, UMeloT O/IMHaKOBbIe
OTpULaTe/IbHBIE 3apsAAbl U B3auMozelcTByoT ¢ cuiod 0,23 MH. HaiiTh umcio w30bITOYHBIX
3/1eKTPOHOB Ha KaXK/I0M Il1apHKe.

3azaua

C KakvM yCKOpeHUeM [IBU)KeTCsl 3/IeKTPOH B 3JIeKTPUUeCKOM I10/1e HallpsyKeHHOCTho 10
kB/m?

3azaua

[Ba 3apsifia, OIMH M3 KOTOPBIX 110 MOZY/I0 B 4 pa3a Oosblile APYroro, pacroyioyKeHbl Ha
PacCTOSTHUM I APYT OT Apyra. B Kakoil Touke MpOCTpaHCTBa HaIpPSPKEHHOCTD T10JIsl paBHA HYJIIO,
eCJ/I1 3apsifibl: a) OJHOMMeHHbIe; 6) pa3HOMMeHHbIe?

3agada

3apsDKeHHbIM  MeTa/UIMUeCKWd JIMCT CBepHy/auM B LuauHAp. Kak u3MeHunach
TOBEPXHOCTHAas IJIOTHOCTH 3apsja’?

3aziaua

HaiiTy HanpspKeHHOCTh MOJIS 3apsKeHHOW 0eCKOHEeUHOM T/IaCTUHBI, eC/TH TIOBEPXHOCTHAS
IUIOTHOCTH 3apsijia Ha Heil paBHa 354 HK1/m?

3aziaua

Mexny [ByMs IUJIaCTUHaMH, PacllONOKeHHbIMM  TOPU30HTaJIbLHO B BaKyyme Ha
pacctositHuM 4,8 MM Jpyr OT JApyra, HaxOJUTCS B paBHOBECUU OTpHLIATeJIbHO 3apshKeHHas
Karesibka Macyia Maccoi 10HT. CKOJIBKO «H30BITOUHBIX» 3/IEKTPOHOB MMEeT KarlejibKa, eCcii Ha
I/IaCTUHBI [T0J,aHO HarnpsbkeHue 1 kB?

3aziaua

Emkocts opHoro konzgeHcaropa 200 nd, a gpyroro — 1 Mk®. CpaBHUTH 3apsjbl,
HaKOIUIEHHbIe Ha 3THUX KOHJEHCAaTopax MpY UX MOJK/IOYEHWM K I0JIF0CaM OJHOTO WU TOTO Ke
VICTOYHMKA TTOCTOSTHHOT'O HaTIPSKEeHUSI.

3agaua

Bo cKonbKO pa3 U3MeHHMTCSl eMKOCTh KOHZIeHCaTopa MpU yMeHbIlleHnH paboyeil riomazau
TJIAaCTHK B 2 pa3a U yMeHbLLIeHUU pacCTOSHUS MeXy HUMU B 3 pa3a?

3ajaua

[Ipu BBezileHMM B IIPOCTPAHCTBO MeXX/y I/IaCTUHAMU BO3ZYLLIHOTO KOH/leHCcaTopa TBepA0ro
I2JIeKTPUKA HarpsbkeHWe Ha KoHJeHcatope ywMeHblidaock ¢ 400B go 50B. Kakosa
[37IeKTpruYecKasi IPOHULIAeMOCTb JU3/IeKTPUKa?

3agaua

Paccrosinve mexxay rjiacTUHaMHM  3apsUKeHHOT'O TJIOCKOTO KOH/eHCAaTOpa YMEeHBLIWIN
B 2 pasa. Bo CKO/bKO pa3 u3MeHuach SHEPIUsi U MJI0THOCTh SHepruu nossi? PaccMoTpeTs ABa
C/yyasi: a) KOHJIeHCAaTOp OTK/IFOUW/IM OT MCTOYHMKA HarpsbkeHus; 6) KOHZEHCATOp OCTascs



MprUCOeAMHEHHBIM K NICTOUHUKY IMOCTOAHHOT'O HaIlPsPKEHMA.

Tema 3.2 IloCcTOSIHHBIN 3/1eKTPUYECKHH TOK

IlpakTHyeckasi padora: Vi3yueHHe 3aKOHOB /IeKTPHYECKOr0 TOKA M pellleHHe 3aa4
o Teme.

Henu 3ansaTusa: V3yunTb 3aKOHBI 3/€KTPUUECKOTO TOKA M 3aKpeluTb 3HaHUS Ha
MPaKTUUeCKOM peLleHUH 3a/iay 1o TeMe.

3aziaua

CKOJIbKO BpeMeHH J/IW/I0Ch HUKe/IMPOBaHWe, eC/ld Ha U3Zie/iie 0Cesl CJI0M HUKesl MacCou
1,8r nipu cue Toka 2A? DIeKTPOXMMHUECKHIA SKBUBA/IEHT HUKesis paBeH 3°107kr/Kit.

3azaua

I[pu cepeGpeHny M3/e/uii TI0JH30BATMCh TOKOM 5A B TeueHue 15 MuH. Kakoe Ko/imuecTBoO
cepeOpa M3pacxo/I0BaHO 3a 3TO BpeMsi? DJIeKTPOXUMUUEeCKHI SKBUBa/IeHT cepeOpa paBeH 1,12:10
® Kr/KJn.

3agaua

ISC snementa 1,5B, a ero BHyTpeHHee coripoTuBieHne 0,5 Owm. ComnpoTuBieHUe
BHellIHel 1lery Takke paBHO 0,5 OM. KakoBa cuia ToKa B Lieru?

3agada

AKKyMynsTop ¢ BHyTpeHHUM cornpoTuBieHreM 0,20m u 3/]C 2B 3aMKHYT NPOBOJIOKOM.
OrnpefenuTh IUIOMAAbL MONIEPEeYHOro CeyeHus IPOBOJIOKW, eC/IM CWJla TOKa B LielM paBHa SA,
y/ieIbHOe COTIPOTHBJIeHHE TPOBOJIOKHU paBHO 0,1'10° Om M, a ee [yiMHa paBHa 5M.

3aziaua

KakoBa mMacca menu, Bbie/MBIIeNCS 3a 1 4 Ha KaroZie, eCcyid CUIa TOKa uyepe3 pacTBOP
MeZIHOrO Kyropoca pasHa 5000 A? DIeKTPOXMMUYECKHI SKBUBaIeHT Meau 3,28'107 kr/ Kii.

3aziaua

[Ba npoBogHMUKa cOrpoTuBIeHneM 5OM 1 70OM coeiMHEeHbI Mapasule/ibHO U MOAK/IHOYeHbI
K UCTOUYHUKY 3JIEKTPUUYECKOr'0 TOKa. B repBoM Belenniock B BUje Teria 17,6 KK 3Heprum.
Kakoe K0/1MuecTBO TeIIoThl BbI/Ie/IM/I0Ch BO BTOPOM IIPOBOZHUKE 3a TO JKe Bpems?

3aziaua

CKOJIbKO BPeM€eHH JJITCSl HarpeBaHue B 3/IeKTPUUeCKOM YalHKKe MOIHOCTBI0 800BT 31
Bozpbl 0T 180°C o Temnepartypsl kuneHusi? KI1/1 ualinvka paBeH 87%.

Tema 3.4 MaruuTHoe noJjie

IIpakTHueckas padora: VisyueHue 3aKOHOB MarHMTHOTO MOJIs ¥ PellieHHe 3a/1au 1o
TEeMe.

enu 3anaTusa: V3yunTh 3aKOHbI MAarHUTHOTO TIO/ISi W 3aKpenuTb 3HAHUS Ha
MPaKTUYECKOM peLLeHUH 3a/1au 110 TeMe.

3agaua

[Ba mapasuiesibHbIX OeCKOHeUHO AJIMHHBIX TIpoBoZia D u C, M0 KOTOPBIM TeKYT B OJJHOM
HarpaB/ieHuu TOoku cuioil [=60 A, pacrionoxeHbl Ha pacctossHuM d =10 cM Apyr OT Apyra.
Ornpese/iiTh MarHUTHYO MHAYKLMIO B 0151, C03/jaBaeMoro rnpoBOJHUKAaMU C TOKOM B TOUKe A,
OTCTOSIILIel OT OJHOTO NMTPOBOAHUKA HAa PACCTOSIHUU I'1=5 CM, OT [Pyroro Ha pacCTOSIHUM =12 cM.

3aziaua



Pamka miorapo 400 cM? roMelleHa B OZIHOPOJHOe MarHWTHOE rojie MHAyKiwpei 0,1 T
Tak, UTO HOpMaJlb K paMKe MepIieHUKY/IspHa TMHUAM MHAYKIMW. [Ipy Kakou cuile TOKa Ha paMKy
Oyzet meticTBoBaTh Bpararoiuii MomeHT 20 MHM?

3aziaua

MarHuTHbIA TIOTOK BHYTPH KOHTYpA, IJIOIa/ib TOMIEPEeYHOro CeueHus Kotoporo 60 cm?,
paBeH 0,3 MBO6. HaiiTu WHAyKUWIO TOMs BHYTpU KOHTypa. [losie cuMTtaTh OAHOPOAHBIM U
neprieHUKY/ISPHbIM [IJIOCKOCTH MPOBOJJHUKA.

3azaua

KakoBa MHyKLIMSl MarHUTHOTO T0J15, B KOTOPOM Ha MPOBO/JJHYK C JJIMHOM aKTMBHOM 4aCcTH
5 cm peictByer cuina 50 MH? Cuna Toka B mpoBogHuKe 25 A. TIpoBOAHMK pacriosiokeH
NeprieHJUKY/ISpPHO BEKTOPY MHAYKLIMA MarHUTHOT'O TOJISI.

3agaua

[TpoBopHuK ab, pmvHa Kotoporo | ¥ Macca m, No/iBellleH Ha TOHKUX MpoBoJioukax. [1pu
MPOXOXKAEHUH BO HeEMY TOKa I OH OTKJIOHWICS B OJHOPOJHOM MarHUTHOM Mose (puc.) Tak, uTo

HHUTH O6p830BaJ'II/I yrojia aC BePTHUKAJIbIO. Kakoga WHAYKIWA MAI'HUTHOI'O roJis?
X X X

3aziaua

Kakas cuna pelicTByeT Ha MPOTOH, [BWKYLIUMCS cO CKOpocThio 10 MM/C B MarHUTHOM
nosie uHAyKuyen 0,2 T nepneHAVKY/ISIPHO IMHUSM UHAYKLINA?

3azaua

[IpoTtoH B MarHuTHOM Tiosie uHAyKumen 0,01 T onucan OKpy>KHOCTb paguycoM 10 cm.
Hatitu ckopocTh npoToHa.

3agaua

[IpoTOH 1 a—vacTuLja B/IeTaloT B OJHOPOAHOEe MarHUTHOe I10J1e [TepIieHUKY/IPHO JIMHUAM
VHAYKUMA. CpaBHUTH PaInyChl OKPY’KHOCTEW, KOTOpbIe OIMMCHIBAIOT YaCTHULbl, €C/IM Y HHUX
OJMHAKOBBI: @) CKOPOCTH; 6) sHepruu. 3apsj, a—yJacTvibl B 2 pas3a Oosblile 3apsija MPOTOHa, a
Macca o—4yacTHlLibl B 4 pa3a bosibllie ero Macchl.

Tema 3.5 Jj1IeKTpOMarHMTHOe 1oJie

IIpakTnueckas padora: Vi3yueHue 3aKOHOB 3/1IeKTPOMarHUTHOTI'O MOJISI U PeleHHe
3aja4 1no reme.

Henu 3ausaTHsA: V3yuuTh 3aKOHBI 37IeKTPOMAarHWTHOTO TIOJISi U 3aKPeNUTh 3HaHHUS Ha
MPAKTUUeCKOM pelleHUH 3a/lau 1o TeMe.

3aziaua

[To kakOMy 3aKOHY [JOJDKEH M3MEHATbCS MarHUTHBIA NIOTOK B 3aBUCUMOCTH OT BpeMeHH,
yro661 3/]C MHAYKLMH, BO3HMKAIOIAsl B KOHTYPe, 0CTaBasiach TIOCTOSTHHOW?

3aziaua



CKOJIbKO BUTKOB [I0JDKHA COZIePyKaTh KaTyIIKa C TUIOIA b0 MIONepeuHoro ceyeHus 50 cm?,
yToObI TIpYM M3MeHeHWH MarHuTHOW uHAykiwu ot 0,2Tn go 0,3 Tn B TeueHue 4 McC B Hel
B030y>xmamace O/1C 10B?

3aziaua

C KaKo¥ CKOpPOCTBIO HaZl0 MepeMellaTb TPOBOJHUK Mo, yrjiom 60° K IMHUAM UHIYKLWAN
MarHUTHOTO TI0J1s, 4TOObI B TIPOBOJHHMKE BO30yxzanack JDIC wuHaykuuu 1 B? WHaykius
MarHuTHoro noss pasHa 0,2 Ti. [JnMHa akTBHOM YacTy 1 M.

3azaua

Kakast 3/1C caMOMHAYKIIMH BO30Yy>KIaeTcsi B 0OMOTKe 3/IeKTPOMarHiuTa WHAYKTUBHOCTBIO
0,4 I'H npy paBHOMEPHOM M3MeHEeHUM CUJIbl TOKa B Hel Ha 5 A 3a 0,02 c?

3agaua

B katyuike nHayKTUBHOCTHIO 0,6 I'H cua Toka paBHa 20 A. KakoBa 3Heprusi MarHuTHOTO
10J151 3TOM KaTylKU? Kak U3MeHUTCS SHeprusi MoJisi, eC/id CUjla TOKa YMEHBIIUTCS B/iBOe?

3azaua

Kakoii fo/mkHa ObITh cria ToKa B 06MOTKe fpoccesisi MHAYKTUBHOCTBIO 0,5 T'H, UTOOBI
SHeprus IoJsi okasasach paBHOM 1 Ix?

Pa3pen 4. Kosied0anus ¥ BOJIHBI

Tema 4.1 MexaHudyecKkue K0/ie0aHHUA U BOJTHbI

IIpakTnueckas padora: Vi3yueHue npupoabl MeXaHHYeCKUX KO/1Ie0aHHI U pelieHne
3ajiay 1o TeMe.

Hemn 3anaTHa: O600IMUTE U 3aKPENUTh 3HAHUS Ha TIPAKTUUYECKOM peIleHUH 3a/ay I10
TEMe.

3aziaua

Touka coBepizaeT rapMoHUYecKre Kosiebanus ¢ yactoTtoi v=10 I'u. B MOMeHT, IpUHSATHINA
3a Hayva/IbHBIM, TOYKAa MMeJla MaKCHMMalbHOe CMellleHUe Xuu-—=1 MM. Hammcatb ypaBHeHue
KO/iebaHI TOUKU.

3aziaua

['py3uK, KoeOmouiics Ha TIpY>KuHe, 3a 8 ¢ coBepiuma 32 konebanus. Haiitu nepuog u
YacToTy KoseOaHuil.

3azaua

Ha kakoe paccTosiHve HaZlo OTBECTU OT IOJIOKEeHHsI paBHOBecHusi Tpy3 Maccou 640 r,
3aKperyIeHHbIN Ha TIPY’KUHE >KecTKOCThI0 0,4 KH/M, yToOBI OH IMPOXO/IW/I TT0JI0)KEHHEe PABHOBECHST
CO CKOpOCThIO 1 M/C?

3azaua

Ecii K HeKOTopomy rpy3y, KoseOolemMycsi Ha TIpy>KrHe, TI0BeCUTh THpto Maccoit 100
I, TO yacToTa KonebGaHuii ymeHbiuTcs B 1,41 pa3a. Kakoif macchkl rpy3 ObUl nepBoHadaabHO
To/IBellleH K IpysKuHe?

3azaua

Bo CKOMBKO pa3 WM3MEHUTCS uacToTa KojebaHWM MaTeMaThyecKoro MasiTHUKA I1pH
yBeJIMUEHUM [JIMHBI HUTH B 3 pa3a’?

3azaua

MasburK HeceT Ha KOPOMBICJIe BE/[pa C BOJIOM, ITepUo/; COOCTBEHHBIX KOJieOaHU KOTOPBIX
1,6 c.Ilpu Kakoit CKOPOCTH JBM)KEeHUS Ma/IbUMKa Bo/ja HAauHeT 0COO@HHO CHJIbHO BBITIIIECKUBAThCS,
ec/M JyiuHa ero 1ara 60 cm?



3aziaua

[Tpu w3mMepeHWU TYOMHBI MOpS 1O/ KOpabsieM TIpU TIOMOIIM 3X0JI0Ta 0Ka3aaoCh, UTO
MOMEHTBI OTIIpaB/IeHUsA U [IpYeMa y/abTpasByKa pasje/ieHsl IpomMexxyTKoM BpeMmenu 0,6 c.Kakosa
riybuHa Mopsi 1oz Kopabsiem?

3aziaua

CKOpOCTb pacrpocTpaHeHus 3ByKa B CTa/ii paBHa 5 Km/c. KakoBa /1/iiHa 3ByKOBOW BOJIHBI,
KOTOpasi pacripoCTPaHsSIeTCsl B CTa/H, eC/IM YacToTa KosiebaHuii paBHa 4k['1?

3azaua

Jlojka kauyaeTcs B MOpe Ha BOJIHAX, PAaCIpPOCTPAHSIOIIUXCA CO CKOPOCTbIO 2M/C.
Paccrosinue Mexxay O/vbKaiiMu rpeOHsMU BoTHBI 6M. KakoBa yacToTa y/1apoB BOJIH O KOPITYC
JIOOKU?

3agaua

B okeaHax anuHa BomHbI gocturaet 300 M; repuoj KojebaHuii B BoJiHe paBeH 13,5c.
KakoBa CKOpOCTb pacripocTpaHeH!s TaKUX BOJIH?

3azaua

[To MoBepXHOCTU BOJABI B 03€pe BOJIHA PACIPOCTPAHSIETCS CO CKOPOCTbIO 6M/C. KakoBbI
TepUoJ, ¥ YacToTa KoJjiebaHuii OakeHa, eC/iv [I/TMHA BOJTHBI 3M?

3agaua

IIMHaMUK TIOJK/FOYEeH K BBIXOAY 3BYKOBOTO T'eHepaTopa 3JIeKTPUUeCKHX KosieOaHU.
Yacrora konebanuii 165 I'u. Onpesienvte AMMHY 3BYKOBOUM BOJIHBI, 3HasI, UTO CKOPOCTh 3BYKOBOM
BO/IHBI B Bo3ayxe 330 m/c.

Pa3pen 4. KosiedbaHus1 U BOJTHBI

Tema 4.2 J1eKTpoOMarHUTHbIE K01eDaHHUs U BOJTHBI

IIpakTnueckas pa6ora: M3yueHue NpUPOABI 3JIEKTPOMAarHUTHBIX KOJIe0aHUM H
pellieHue 3aJa4 Mo TeMe.

Henu 3ansaTus: V3yunuTh MPUPOJY 371EKTPOMAarHUTHBIX KOJIe0OAHUH 1 3aKPeIUTh 3HAHMUS
Ha NPaKTUYeCKOM pellleHUH 3a/ja4 10 TeMe.

3ajaua

HauaneHbIi 3apsif;, cOOOIIeHHbIN KOHeHCaTOpy KosiebaTeTlbHOTO KOHTYpa, YMEHbIIH/IA B
2 pa3a. Bo cko/sibkO pa3 U3MeHWIUCh: a) aMIUIMTY/ia HarpsbKeHust; 6) aMIIMTy/ja CUIIbl TOKQ; B)
CyMMapHasi SHeprusi 3J1eKTPUYeCKOro IoJisi KOHJeHCaTopa U MarHUTHOTO T10J1s1 KaTyLLKU?

3aziaua

B kosiebaTelbHOM KOHTYPe UHAYKTUBHOCTh KaTylikupaBHal,2I'H, a aMILIUTY/1a
Konebanuit cunbl Toka 40 MA. HaliTé SHepruio 3/eKTPpUUecKOoro TMojs KOHZeHcaTtopa U
MarHuTHOTO TOJIsl KaTyLIKU B TOT MOMEHT, KOrJJa MTHOBEHHOe 3HaueHue CUJIbl TOKa B 2 pasa
MeHbllle aMITUTY/IHOTO 3HaueHUs.

3azaua

AMIMTYZia CU/Ibl TOKA B KOHTYype 1,4 MA, a amrmuntya HanipsbkeHust 280 B. Havitu cuny
TOKA Y HalpspKeHue B TOT MOMEHT BPeMeHH, KOrja SHeprusi MarHMTHOTO I10/11 KaTyIIKXA paBHa
SHEepPryy 3/1eKTPUUYEeCKOro 10/ KOHJeHcaTopa.

3azaua

KonebaTe/nbHbIM KOHTYP COCTOUT W3 KOHJEHCaTopa eMKOCTbi0 1 MK®D U KaTyIuKku
WHAYKTUBHOCTBIO 4 T'H. AMImMTyzia KonebaHuii 3apsja Ha KoHgeHcaTope 100 MkKn. Harmmmcathb
ypaBHeHUs q = q(t), i = i(t), u = u(t). HaliT amrudtyy KosiebaHWi CUJTbI TOKA U HaTIPSDKEHMS.

3agada



B penb BK/ItOUeHbI KOHZEHCATOP eMKOCThIO 2 MK® UM KaTyllKa UHAYKTUBHOCTHIO 0,005
I'n. [Ipu Kako¥ yacToTe TOKa B 3TOM e OyeT pe30HaHC?

3aziaua

OnpefenuTb [NWHY 371€KTPOMAarHWTHOM BOJIHBI B BaKyyMe, Ha KOTOPYK HaCTpOeH
KoJsiebaTeNbHBIA KOHTYP, €C/Ti MaKCHMaslbHbIM 3apsifi KoHzAeHcaTtopa 20 HKy, a MakcumasnbHast
cuia ToKa B KOHType 1 A.

3ajjaua

Onpezienyte pacCTOsIHUE OT 3eM/H /10 JIyHbI B MOMEHT JIOKaL{uH, eC/TU NIOC/IaHHbIA CUrHAT
BepHyJIcs uepes 2,56 c.

3ajaua

B KakoM /iuaria3oHe /I/TMH BOJTH MOXKET Pab0TaTh MPUEMHHK, eC/T EMKOCTh KOH/IeHCaTopa
B €ro KosiebaTe/JlbHOM KOHType TiaBHO u3MeHsteTcsi or C1 = 50 nd go C2 = 500 nd, a
VIHYKTHUBHOCTb KaTYLLIKU [T0CTOsIHHA U paBHa L = 20 MKI'H?

3ajaua

Ha KakoM pacCTOsiHMM S OT aHTeHHbI pafivosiokatopa A HaxoauTcs o0wvekT C, eciu
OTPa)XEHHBIM OT HEro paJjMoOCUrHaa BO3BPaTU/ICS 00paTHO yepe3 MPOMeXyTOK BpemeHH T = 200
MKC?
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3ajaua
Kakum MoxxeT ObITh MaKCMMasIbHOE UMCJI0 UMITY/IbCOB, UCITyCKaeMbIX PaZii0JIOKaTOPOM 3a
Bpems t = 1c, Mpy pa3Be/ibIBaHUU L1eJ11, HaXOsLecs Ha paccTosiHuM S = 30 KM OT Hero?
5 T

Av= (¢

3ajaua

CKOpOCTB L pacrpoCTpaHeHHusl 3/1eKTPOMarHUTHBIX BOJIH B HEKOTOpPOU cpefie paBHa 200
Mw/c. Onipesienite JJIMHY A 3/1eKTPOMAarHUTHBIX BOJH B 3TOU Cpejie, eC/IM UX YacToTa KojeOaHui
B BakyyMme v, =2 MI'L.

3ajaua

Onpegennre [JIMHY 3/IeKTPOMAarHUTHOM BOJHBI B BaKyyMe, Ha KOTOPYHO HAacCTpOeH
KomebaTe/bHbIN KOHTYP, eC/TH MaKCUMa/TbHBIM 3apsifi Ha 00K/Iaikax KoHAeHcaTopa Qn =10 HKI1, a
MaKCHUMaslbHasi Ci/a TOKa B KOHTYPe I, = 1 A. AKTHBHBIM COTIPOTHBIIEHHEM KOHTYpa IpeHeOpeyb.

3ajaua

[Tnockass 37meKTpOMarHWTHasi BOJIHA PaclpoCTpaHseTcs B OJHOPOAHOM M HW30TPOITHOM
cpeze

HanpsDKeHHOCTH 3/1eKTPUYecKoro mnossi BoiHbl Eo= 12 B/m. Onpepenure: ¢a3oByro
CKOPOCTb BOJIHBI; aMIUIUTY/Y HallpsSKeHHOCTH MarHUTHOTO I10J151 BOJIHBI.

3aziaua

VCTOUHMK MOHOXPOMAaTHUeCKOr0 CBeTa C JJIMHOW BOMHBI Ao=550 HM /[BIWKeTCs B
BaKyyMe CO CKOpOCThIO L = (0,2c 110 HampaB/ieHHI0 K Habsrozare 0. Ornpeienite AMHY BOJIHBI,
KOTODYIO 3aMKCUpyeT NIpUeMHUK HaOutrojaTeris.

Paszpgen 5. OnTHka

Tema 5.1 I'eomeTpuueckasi OnTHKa

IIpakTnueckas pa6ora: 3yuyeHHe 3aKOHOB reoMeTPUUYECKON ONTHKHU U PelIeHHe
3a/a4 Mo Teme.

Henu 3anaTtusa: V3yuuTh 3aKOHbI TeOMETPUUYECKOW ONTUKW M 3aKpPeNUTb 3HAHUS Ha
NPaKTAYeCKOM pellleHUH 3aad 110 TeMe.

3agada



Ot Gmwkaimedt 3Be3ael (o LleHTaBpa) cBeT goxozut Ao 3emiu 3a 4,3 roxa. Kakoso
pacCTosiHUe [0 3Be3bl?
3aziaua

OTpa)XeHHBIM U MaZAoIINM Jiyuyamu ObIT paBeH 70°7?

IToj KakuM yTJIOM ZIO/DKEH IMajiaTh JIyd CBeTa Ha TUIOCKOE 3epKasio, UTOOBI Yoyl MeXIy
3aziaua

M300pa3uTh /iBa B3aMMHO MepIieH UKy IsIpHBIX 3epkana AO u OB, nyu CD, nagatoruii Ha
3epkano OB, v HanpaBnenus DE u EF panbHeliero xozma storo jsyua. [lokasats, uro ayu EF

niapasuiesieH iyuy CD nipu itobom yriie nageHusi iyya CD B MI0CKOCTH IBYTPaHHOTO yTJia.
3aziaua

Ha xakoii BeicoTe h HaxomuTcs aspocTtaT A, eciu C GariHu BbicoTol H OH BUfeH Mof

yTJIOMQHA/] TOPU30HTOM, @ ero n300pakeHHue B 03epe BUHO M0/] YTJIOM [3 TI0/i TOPU30HTOM (pHC.)?
A

3azaua

Ha kakoli yron OTK/IOHWTCSI JIyd CBeTa OT IepPBOHAya/JbHOIO HalpaB/ieHus, yIaB MOJ,
3aziaua

yryioM 45° Ha MOBepXHOCTh CTeK/a? Ha MOBePXHOCTh ajiMasa?

Jlyu cBeTa IepexofUT W3 BOJABI B CTEKI0. YToJ mnajeHus paseH 35°. Hautu yron
TIpe/IOMJ/IeHUS.

3aziaua

KakoBbI pazilychl KPUBU3HBI TTOBEPXHOCTeH BBITYK/IO-BOTHYTOM COOMpArOIeld TMH3bI C

OTITUYECKOW CHJION 5 IITP., €C/Ii OJJUH U3 HUX OO0Jbllie Jpyroro B 2 pa3a?
3aziaua

ITpeametr pacriosiokeH B 25 CM OT COOMparoIed JMH3bI C paZiiyCaMU KpPUBU3HBI
nosepxHocTel 20 cM. OrnpesieMTh NOKa3aTeslb [IPeJIOM/IeHHs CTeK/Ia, U3 KOTOPOr0 U3rOTOB/IeHa

JIMH3a, eC/IU 1eHCTBUTeIbHOE N300pa)keHue MpeiMeTa TIoJTyYM/IoCh Ha PacCTOSIHUM 1 M OT Heé.
3azaua

OmnpefieUTh ONTHUECKYIO CUYy PacCeWBArOIel JIMH3bI, eC/IM W3BeCTHO, UTO TpeAMeT,
TIOMeIIIeHHbIN Tepe]| Beli Ha paccTostHud 40 cM, JaeT MHUMOe M300pakeHHe, yMeHbIIIeHHOe B 4
pasa.

3azaua

Ha PUCYHKeE IMOKd3dHbI IT0J/I0KEHHUA T'JIdBHBIX OIITUUECKHUX oceit OO’, CBETALMUXCH TOUEK

A u ux uzobpaxenuit A’. Kakue mH3bI (coOMparolie Wik pacCerBaroliie) COOTBETCTBYIOT
pUCYHKaM a, 0, B? HaliTu mocTpoeHreM MoI0XKeHre JIMH3 U WX TJIaBHBIX (POKYCOB.
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Pazpen 5. OnTuka

Tema 5.2 Bo/1HOBasi ONITHKA

IIpakTnueckas pabora: i3yueHue 3aKOHOB BOJIHOBOM ONITHKH U pelleHHe 33/1a4 10
TeMme.

Iem 3anaTusa: V3yuuTh 3aKOHbI F€OMETPUUYECKOW ONTHMKUA W 3aKpPenuTb 3HAHUS Ha
NIPaKTUUeCKOM peLleHUH 3a/iay 110 TeMe.

3aziaua

Ha audpakiyoHHyr0 pellleTKy B HarpaBieHUM HOpPMald K e& TOBePXHOCTU MajJjaeT
MOHOXpoMaTuueckuii cBeT. Ilepuog pemétku d=2 MkM. Kakoro Haubosblero mopsaka
MUGPAKI[MOHHBIM MaKCUMYM JIaéT 3Ta PeliéTKa B cjiyuae KpacHOro ceeta (A;=0,7 MKM) U B c/Tydae
¢duoneroBoro (A,=0,41 MKMm)?

3azaua

B kabunete ¢u3vku ects audpakuyonHbie perietky, umeromue 50 u 100 mTpuxos Ha 1
mm. Kakast U3 HUX facT Ha 5KpaHe 6osiee IIMPOKUI CIIeKTD MPU TTPOUMX PABHBIX yCJIOBUSX ?

3aziaua

HOudpakimonHas peiietka cogepxuT 120 mTpuxoB Ha 1 MM. HaiiTu AjiiHY BOJIHBI
MOHOXPOMaTHUeCKOr0 CBeTa, MaZlalolllero Ha peLIeTKy, eC/M yroJ MeXAy [ABYMs CIIeKTpaMH
MepBOro nopsifika paBeH 8°.

3aziaua

IIBa KOTrepeHTHbIX WCTOYHMKA S; U S, (pUC.) U3MyuyarOT MOHOXPOMAaTUYeCKUU CBeT C
aymHOM BosHBI 600 HM. OnipesiennTh, Ha KAKOM PacCTOSTHUY OT TOUKu O Ha SKpaHe OyZeT repBbIi
MaKCHMYM OCBeLeHHOCTH, ecii OD=4Mu S; S; = 1 mm.

S, S,

A ¢ B
0

3agaua

B ycraHoBke 77151 Hab/roieHUst Kostel] HbI0TOHA MCITO/b3yeTCst TIOCKOBBITYK/Iasi JIMH3a C
paguycoM KpuBu3Hbl 8,6 M. [Ipy ocCBellleHWM YCTaHOBKM MOHOXPOMaTHYeCKUM CBETOM,
NaZlarolliiM HOPMa/IbHO Ha IUIOCKYHO MOBEPXHOCTh JIMH3BI, PaJuyC YeTBepTOro TeMHOrO KOJbLia
Obu1 paBeH 4,5 mMm. OripesieNIUTh JJIMHY BOJHBI CBeTa, eC/T Hab/to/ieHre BeoCh B OTPaXKeHHOM
cBeTe.

3agaua

CBeT, OTpa)kKeHHbBIH OT MOBEPXHOCTH BOJbI, YaCTUUHO TOJsipr30BaH. Kak ybeauThcs B
3TOM, UMesl oJIIpour[?

3aziaua

Kakue yacToThl KojieOaHMM COOTBETCTBYIOT KpaHUM KpacHbiM (L=0,76 MKM) u
KpaiiHuM ¢uonetoBbiM (Ly = 0,4 MKM) JlyyaM BUJMMOM UacCTy CrieKTpa?

3agaua

[ns paHHOro CBeta J/iMHa BOJIHbI B BoZe 0,46 MkM. KakoBa /ijiluHa BOJIHBI B BO3/yXxe?

Paszpgen 5. OnTHKa



Tema 5.3 CnierjuaibHas TeOpHsi OTHOCUTE/IBHOCTH

IIpakTHueckas pabora: zyuenne nonoxenuin CTO u pemieHue 3a/ja4 1o Teme.

Ienu 3ansaTHsA: V3yuynTh 3aKOHBI PeISTUBUCTCKOW JWHAMUKU M 3aKpellUTh 3HaHWS Ha
NIpaKTUUYeCKOM pellleHuH 3a7ad 10 TeMe.

3aziaua

OneMeHTapHasl YaCTUlla HEWUTPUHO [BWXKETCS CO CKOPOCTbIO cBeTa c¢. HabGsogarenb
JIBIKETCSI HaBCTpeuy HeMTPUHO CO CKOPOCTBhIO V. KakoBa CKOPOCTb HEWTPUHO OTHOCUTEIBHO
Hab/roaTe s ?

3aziaua

[1Be yacTULIbl, paCCTOSTHHE MeXAY KOTOPhIMU X = 10 M, JIeTAT HaBCTpeuy ApYT APYTy CO
ckopocTssMu vV = 0,6¢ (111ecTb/iecAT MPOLEHTOB OT CKOPOCTH CBeTa). Yepe3 KaKOl NMPOMEXXYTOK
BpeMeHH 10 JlabopaTOpHBIM YacaM TTPOM30HeT coyapeHue?

3azaua

KakoBa macca TpOTOHa, JIETAIEr0 CO CKOpPOCThio 2,410° mM/c? Maccy mokos MpOTOHa
CUuTaTh paBHOH 1 a. e. M.

3agaua

Bo CKOMBKO pa3 yBeJIMUMBaeTCs MacCa YaCTULIbl 0P ABHKEHUM CO CKOPOCThIO 0,99¢?

3azaua

OneKTpOH ABMXKeTcs co ckopocThio 0,8c. OnpeievTh MOMHY0 U KUHETUUYECKYH0 SHEPTHUi0
3/7IeKTpOHa.

Pa3pen 6. KBantoBas ¢pusmnka
Tema 6.1 KBanToBast onTHKA

IIpakTHueckas pabora: Vi3yueHne cTpoeHHs1 aToMa M pelieHHe 3a7ay Mo TeMe.

Ienu 3ansaTusA: M3yuynTh MOZIe/I CTPOEHHS aTOMa U 3aKpeluThb 3HaHWs Ha ITPAaKTUYeCKOM
pellleHnH 3a/ia4 110 TeMe.

3aziaua

I[Tpu 06sryyeHUM MMapoB PTYTH 37€KTPOHAMU SHEPrUsi aToMa PTYTH yBeIrMunBaeTcs Ha 4,9
5B. KakoBa JyiMHa BOJIHBI M3/y4YeHHs, KOTOpOe MWCITyCKarT aTOMbl PTYTH IpU IMepexoje B
HeBO30Y)KJJeHHOe COCTOsIHUE?

3aziaua

Ins voHw3aruy aroMa a3ota Heobxozuma sHeprust 14,53 3B. Halitu amvHy BOJHBI
V3/TyueHus], KOTOpOe BbI30BET MOHU3ALUI0?

3azaua

Jl1s1 OMHOKPATHOM MOHM3AaL[i aTOMOB HeoHa TpebyeTcst sHeprust 21,6 3B, 1711 ByKpaTHON
— 41 3B, ans tpexkpatHoii — 64 5B. Kakyto cTerneHb MOHH3aL[MM MOKHO TIOJTYYUTh, 00/yuast
HEOH PeHTTeHOBCKUMHU JlyuaMHy, HauMeHbl11asi JJIMHA BOJIHbI KOTOPBIX 25 HM?

3azaua

B 1814 r. 1. dpayHrocep o6Hapy»Ku/1 YeThbIpe JIMHUM TOIJIOLIEeHHS BOJOPO/a B BUJUMOI
yacTu criektpa ConHija. Haubosibiuas Ay1MHa BO/IHBI B CTIEKTPe MorJ1oleHys Obl1a 656 HM. Haliti
JJIHBI BOJIH B CIIEKTpe IIOIVIOLeHHs], COOTBeTCTBYIOLLIME OCTa/IbHbIM JIMHUSIM.

3agaua

Kakyto MUHHMaJIbHYI0 CKOPOCTh [JO/DKHBI UMETh 3/IEKTPOHBI, UTOObI y/japoM IiepeBecTH
aTOM BO/ZIOPO/ia U3 [1epBOr0 SHEePreTUYeCcKoro COCTOSIHUSA B IISITOe?

3agada



OrnpefieMUTh MaKCHMMa/bHYI0 CKOPOCTb ()OTO3/IEKTPOHOB, BbIPbIBAEMBIX C MOBEPXHOCTH
cepebpa:

1) ynpTpadroseToBbIMY JlyuyaMu C AJIMHOM BOIHBI A1=0,155 MKM;

2) y - Iy4amH C JJIMHOM BoJiHBI A,=0,01 A(aHrcTpem)

3aziaua

DJIeKTPOH, Haua/lbHOM CKOPOCTHI0 KOTOPOT'0 MOKHO TIpeHeOpeub, TIPOLIiesT YCKOPSFOILY0
pa3HoCTh noTeHManoB U. Haittu fuHy BoHbI fie Bpoting A aist aByx ciyuaes: 1) U;=51 B; 2)
U,=510 kB.

3azaua

[1pu Kakoii MUHUMaJ/IbHOW SHEePTrUU KBaHTOB Tipou3oieT PoTodddeKkT Ha LIMHKOBOM
T1aCTUHe?

3agaua

[nvuHHOBO/HOBasA (KpacHasi) TpaHuLia oto3ddekra g1 meaud 282 HM. Hailitu paborty
BbIX0/Ia 3/7IeEKTPOHOB 13 Meiu (B 3B).

3azaua

Yrosn paccesiHusl peHTTeHOBCKUX Jyueld ¢ AJIMHOM BO/IHBI 5 1M paBeH 30°, a 3/1€KTPOHbI
OTJauu ABWXKYTCS Tof yrioM 60° K HarpaBleHWI0 Majarolux jaydyeil. HalTu: a) umIysnbc
3/7IeKTPOHOB OTZAauu; 6) UMMYJIbC (DOTOHOB pacCesTHHBIX JTyUei.

Pa3gen 6. KBanToBas pusuka

Tema 6.2 ®u3rKa aTomMa U aTOMHOI0 siipa

IIpakTnueckas pabora: M3ydyeHue CTpoeHHsI aTOMa M aTOMHOrO siipa, pelieHHe
3aja4 1o Teme.

Henn 3ansaTus: V3yuuTh MOJie/d CTPOEHUsI aTOMa U aTOMHOTO Siipa, 3aKPernuTh 3HaHUS
Ha MPaKTUUeCKOM DeIlleHHH 3a/iau 110 TeMe.

3aziaua

KakoBbl npenmyirecTBa K0OanbTOBOW MYNIKWA T€Pe], PEHTTeHOBCKOW YCTAaHOBKOW IIPH
oOHapyKeHUU BHYTPeHHUX Zie)eKTOB U3/eHii?

3aziaua

Kakoii u3oton obpasyercst u3 ypaHa >*Us, IBYX -pacriafioB ¥ OZIHOTO a-pacriajia?

3aziaua

B pesy/bTaTe Kakoro paJMoakKTHBHOIO pacrajia HaTpui “’Naj; MpeBpaijaeTcss B MarHui
22M812?

3ajaua

AKTHUBHOCTb Pa/IM0AaKTUBHOTO 3/IeMeHTa yMeHbIlIW/Iach B 4 pa3a 3a 8 cyTok. HaliTu epuop
ToJIypacriazia.

3aziaua

BbIUKCIUTE JedeKT MacChl ¥ SHEPIHIO CBSA3M sizpa °Li.

3aziaua

Kakyro MUHUMa/bHYI0 SHEPTHUIO0 [I0/KHA UMeTh O-UaCTHUL{a /IJIs1 OCYLLeCTB/IeHUS sI/[ePHOU
peakiuu

7Li3+4H92 —>10B5 +1l'10
3aziaua
Kakasi sHeprusi BbIfie/isieTCsl TIPU TepMOsI/IePHOU peakLvu:
2H1 + 3H1 —>4H82 +1Il0

3ajaua

IIpu o6myuennu yraepoga “Ce mpoToHamu oGpasyercs usoron yriaepoga *Cs. Kakas npu
3TOM BbIOpachiBaeTCst yacTuiia? HammcaTth peakijyo.



3aziaua

B pe3ysibTaTe TepMOsiIePHOM peakL[ui CoeiMHeHUs IBYX IMPOTOHOB 00pa3yeTcs eHTpoH
v HeuTpuHO. Kakas ewje nosBasieTcst yacturia? HanucaTe peakijuto.

3azaua

B ycraHoBKax zyist y-00/IydeHust B CeJTIbCKOM XO3SIMCTBE UCIIOb3YeTCs 3-pajJi0aKTUBHBIN
uzoton uesuss Csss. Hamwmcats peakiumro [B-pacmaza. HaliTi MaKCUMa/bHYH 4acToOTy Y
-A37y4YeHus, ec/iu HaubOosblnasi SHepruss Y -KBaHTOB paBHa 0,66 M>B. Beumcamrs
PeISITUBUCTCKYHO CKOPOCTb [B-uacTuL], eciv ux sHeprus 1,18 MaB.

3aziaua

HaiiTy yacToTy Y -U3/yueHus, 00pa3yrolerocsi Ipy TepMosiZiepHON peaKLiu:

'H,+ *H; —> “He, + vy, ec/in a-vactuija npuobperaet sHepruo 19, 7 MaB.

3azaua

[lpy aHHUTWISLIMM 37€KTPOHA W TIO3UTPOHA 00pa30Basioch /1Ba O/IMHAKOBBIX Y-KBaHTA.
Haiitu AytuHy BOJHBI, TIpeHeOperasi KWHeTUUeCKoW SHepryei yacTul] 10 peakivu.

Kpurepuu onieHKH NpakTHYeCKHUX pador:

Tekymyii KOHTPOJIb TIpeJCTaB/sieT COOOI PperyJyisipHO OCYILECTB/SIEMYH0 IPOBEPKY
yCBOeHUsi yueOHOro wmarepuana. JlaHHas OLleHKa [03BOJIIET Ha OCHOBE [IOCTOSIHHOTO U
HeIpepbIBHOTO HAOJIIO/IeHNsT 3a KaueCTBOM YCBOEHHSI CTY[eHTOM Yy4eOHOTO M TPaKTU4YeCKOro
MaTepuasa, CHCTeMaTUUeCKU BbISIB/ISTh U OLleHUBATh €ro 3HaHUs.

[TpakTryeckue 3aHATHS, KakK TpaBU/IO, [JO/DKHBI TPOBOJWUTBCS B aKTHBHOM M
VHTEpakTUBHOM pexuMe. OlleHKa 3HaHWW, yMEHWW U HaBBIKOB OCYLLECTBJ/SeTCS Ha BCeX
NPaKTUYeCKUX 3aHATHSIX B COOTBETCTBUM C LielssMA U 3aladyaMy 3aHATHsL. KOHTpo/b MoOKeT
TIPOBOJIUTHCS B Hauase, B X0/le 0TPabOTKK OCHOBHOM YaCTH U B 3aK/IFOUMTETbHOM UaCTy 3aHSITHS.

Texyl il KOHTPO/Ib 3HAaHMH, YMEHUM U HaBBIKOB OCYILLECTBJISIeTCS MperojaBaresneM I0
nsiTUOaIILHOM 1IKase ¢ BbICTaB/IeHUEM OLIEHKHU B JKypHaJle yueTa 3aHsITUM.

[To pe3ynbTaTaM BBITOJIHEHHUSI MMPAKTHYECKOW pabOThl «OT/IMYHO» BBLICTAaBIISETCS, €C/IN
paborTa BbINo/HEHA TIPaBU/IbHO U B TIOJTHOM 00beMe, CTYJIeHT aKTUBHO paboTaeT B TeueHHe BCero
NPaKTUYeCKOr0 3aHSATHS, JaeT MOJHble OTBEThl Ha BOIPOCHI MperofaBaress B COOTBETCTBUM C
TJIaHOM TIPaKTUYeCKOT0 3aHSATHS U TIOKa3bIBaeT MPU 3TOM I71yO0Koe Bia/ieHre COOTBETCTBYIOLEH
JIUTEpaTypoM 10 pacCMaTpUBaeMbIM BOIIPOCAM, CTIIOCOOeH BhIPa3UTh COOCTBEHHOE OTHOILEHHE K
JIAHHOM 1TpobJieMe, TIPOSIB/IsIeT YMeHHe CaMOCTOSITe/IbHO M apryMeHTHPOBAHO M3/1araTh MaTepual,
aHaMM3MpOBaTh (aKThl, fle/laTh CaMOCTOsITe/IbHbIe 00001IeHNS U BBIBO/BL.

[To pe3ysbTaTtam BbINIOJIHEHUSI MPAaKTHUeCKON pabOThl «XOPOLIO» BbICTAB/ISIETCS, €C/IU
paboTa BbITO/IHEHA TPAaBW/ILHO U B TOJHOM 00BbeMe, CTYZEHT aKTHBHO paboTaeT B TeueHHe
MPaKTUUeCKOIr0 3aHATHS, JaeT MpakTUYeCcKy TOJHble OTBeTbl Ha BOMNPOCHI IIpernofaBare’is,
M3/I0’KeHe MaTepuara JIorThdeckoe, 000CHOBaHHOe (haKTaMH, OCBellleHHe BOMPOCOB 3aBepIleHO
BBIBO/IaMHM, CTY/IeHT OOHapY>KW/I YMeHWe aHalIu3UpOBaTh (PaKThl, a TAKXKe BBITIOHATE yueOHbIe
3amanusi. Ho B oTBeTax /10myliijeHbl HETOUHOCTH, HEKOTOPbIe He3HaUnTe/TbHbIe OLIMOKH, UMEIOTCS
TIOTPeLTHOCTH 0(OpMIIeHHsT pabOoTHI.

[lo pe3ynbTaTaMm BBITIOJHEHWS] TIPAKTUYECKOM paboThl  «y/OB/I€TBOPUTE/THHO»
BBICTAB/ISIETCS B TOM C/Tydae, KOrZa paboTa BBLIMOJIHEHA C He3HAuUTeTbHbIMA HETOYHOCTSIMH,
TPaKTHUYeCKU B ITOJTHOM 00beMe, CTYZIeHT B 1]eJIOM OBJIa/iesl CoJiep>KaHreM BOTIPOCOB T10 JJaHHOU
TemMe, OOHapy’KMBaeT 3HaHWe JIeKIJMOHHOTO Marepuana M yueOHOM JMTepaTyphbl, MbITaeTCs
aHanM3vpoBaTh (DaKThl, ZieslaTh BHIBOABI M pellaTth 3afaud. [Ipy 3TOM Ha 3aHATHHM BefieT cebsi
MacCMBHO, OTBeYaeT TOJBbKO IO BBbI30OBY MperofiaBareris, JaeT HelOo/Hble OTBEThbl Ha BOIPOCHI,
JIOTyCKaeT OLIMOKH MpY OCBEIL|eHUH TeOPeTHUeCKoro MaTepuara.

[To pesysnbTaTaM BBLITIOJIHEHUS] TIPAaKTHYeCKON pabOThl «Hey/0B/I€TBOPUTETHHO»
BBICTABJISIETCS B CJIy4ae, KOT/ja CTyJeHT 00Hapy>KW/I HeCOCTOSITeTbHOCTh OCBETUTH BOTIPOC, JIOO



BOIIPOC PacKpBIT HENpaBU/IbHO, OeCCUCTeMHO, C TPyObIMM OIIMOKaMH, TIPU 3TOM OTCYTCTBYIOT
TIOHMMaHKe OCHOBHOM CYyTU BOTIPOCa, BbIBO/IbI, 000011IeHusI.

2.3. IlepeueHb 3ajaHMil K 1a00paTOPHBIM padoTam

Pa3zaen 1. MexaHuKa

Tema 1.2. /luHaMuKa

JIabopaTopHas pabota: [TpoBepka KII/] mpocToro MexaHnu3ma (HaK/IOHHOM TJIOCKOCTH)

Henb: npoBepUTh Ha OMbITE B TOM, UTO T0jie3Hasi paboTa, BBLITIOJTHEHHAsi C TTOMOIIbIO
MPOCTOr0 MeXaHr3Ma (HaK/IOHHOM TIJIOCKOCTH), MeHbl1le moyiHouM u KIT[J<1.

OOopypoBaHHe: TUHAMOMETD; HarpaB/IsTIOLLas peiika U KapeTKa; Habop rpy30B; IMHEHKa;
IITaTUB C My(DTOU U TepeK/IaJuHOM.

KpaTkue TeopeTnueckue cBeJeHHUsI.

[MTpucrnocobenusi, cayyKaiie st Tpeobpa3oBaHus CUIbI, Ha3bIBal0 MeXaHU3MaMHU.

K mpocTeiM MexaHHW3MaM OTHOCSITCS: pblYar W €ro pa3sHOBUAHOCTH — OJIOK, BOPOT;
HaKJIOHHAsI TJIOCKOCTh U ee PA3HOBUIHOCTU — KJIWH, BUHT.

B uzeanbHbIx ycinoBusix (6e3 yueTta TpeHHs, BOSHUKAIOIIErO TIPU JAeWCTBUM MeXaHH3Ma)
paboTa, coBepilieHHass TIPUIOXKEHHOW cuioi (3Ty paboTry Mbl OyzseM Ha3biBaTh TIOTHOM
(3aTpaueHHo}l1) A,), paBHa 1oJie3HOHN paboTe A, 10 MOAbeMY IPY30B H/IH IPE0JOTeHHI0 KaKOro-
00 COTPOTHBIIEHUSI.

Ha mpakTvke coBepiiieHHasi C TIOMOLI[bI) MeXaHu3Ma I0/iHasi paboTa Bcersia HEeCKOJIBKO
Gosbie mosie3Ho# paboTel. YacTk paboThI COBEPIIAeTCs IPOTUB CHIbI TPEHHSI B MEXaHH3Me U T10
TiepeMeIlleHHI0 ero OTAeNbHBIX uacTed. Tak, TpUMeHsiss TIOABVWIKHBIM OJIOK, TIPUXOAUTCS
JIOTIO/THUTETBHO COBepIlaTh PaboTy 10 MobeMy caMoro 0/10Ka, BePEBKH I10 TTPe0/J0/IeHUI0 CHJTBI
TpeHusi B ocH O/10Ka.

Kakoii ObI MeXaHWU3M Mbl He B3si/IH, T0Jie3Hasi paboTa, COBepIIeHHasi C ero MOMOIIbIO,
BCer/ia COCTaBJISIeT JIMIIb YacThb MOJTHOM paboTel. CriefloBaTeIbHO, MOYKHO 3aIMCaTh:

A <As, umn (A/As) <1 (1)

OrTHollleHHe 10/1e3HOM paboThI K MOHOM paboTe HasbiBaeTCst KOG GULIMEHTOM M0JIe3HOTO
JIeNCTBYSI MexaHU3Ma.

KII o6piyHO BBIpaXKalOT B IpPOLeHTax W 0003HauaroT rpeyeckoi OykBou 1 (uMTaeTcs
«3Ta»):

n= iy 100% (2)
A

3

Ho «30510TO€e mMpaBuiIO MeXaHUKW» BBLITIOJIHSETCS M B 3TOM cjiydad. YacTb Tosie3HoMn
pabotel — 20% ee — pacxoJyeTcsi Ha TIpeo/ioJieHre TPeHHsI B OCH pbluara M COTIPOTUBJIEHUS
BO3/lyXa, a TAK)Xe Ha JJBW)KeHHe CaMOro pblyara.

KII[ nroboro mexanu3ma Bcerga MeHblne 100%. KOHCTpyupysl MeXaHHU3MBI, CTPEMSITCS
yBennuuTh ux KIIZI. [I71s1 3TOro yMeHbIIar0T TpeHue B 0CAX MeXaHU3MOB U UX Bec.

B cnyyae HakIOHHOW TIJIOCKOCTH Tiojie3Hast paboTa- 3To paboTa, coBepillaeMasi TIPH
No/ibeMe Tejla BBepX M0 BepTHUKAJIU:

An=P-h (3),
rae P-Bec O6pycka, h —BbICOTa HAK/IOHHOH MJIOCKOCTH.

[MonHas (3aTpaueHHasi ) pabora — 3T0 paboTa, coBepiiaemasi Ipy MogbeMe Teja BOJIb
HaK/IOHHOM IJIOCKOCTH:



A, =F'S (4),
rae F-cuna taru, S-myTh, IPO/ie/IaHHbIM TeJIOM NPU JBUKEHUU.

CnenoBarenbHo, ans omnpegenenus KITJI HakIOHHOW TJIOCKOCTA B paboTe HY>KHO
U3MepUTh, BeC OpyCKa, BLICOTY HaK/IOHHOM MJIOCKOCTU, CUTY TATH U MyTh, MPOHIEHHBINA OPYCKOM.
TTopsA0K BHINO/THEHUA Pa0OTHI.

1. OnpegenuTe LieHy [e/eHus1, IpeJea U3MepeHUs U TOTPeIIHOCTb MPSIMOTO U3MepeHwUs,
TMPOW/IEHHOTO TIYTU U BBICOTHI MOAbeMa (MOrPelIHOCTh U3MepeHusi paBHa rosioBuHe L[/] mikaibi
WU3MEepPUTEILHOTO TTprbopa).

Pe3ynbTaThl U3MepeHuii 3aruIimnTe B TabIUILy.

[ena o I [TorpemHoCThb
OTpPeLIHOCTh eHa JleJIeHUsI
JleJIeHUst P AS, Ah, m A H3MepeHUst AF, H
N V3MepeHUst JTMHaAMOMeTpa,
JINHEeNKH, - JUHAMOMeTpa,
JIMHENKU, M H/oen.
m/oen. H

2. CobepurTe KCTIepUMEHTAIbHY0 YCTAaHOBKY TI0 PUCYHKY.

3. Cpenaiite 00603HaueHuUs TapaMeTPOB HAKJIOHHOW TIJIOCKOCTH U CHJI, IeWCTBYIOIIMX Ha
OpYyCOK Ha 3CKU3HOM PUCYHKe.
4. OnpefieniuTe C MOMOLIBIO JMTHAMOMeTpa Bec Opycka P.
5. TTosoxkute GPYCOK Ha I0CKY, IPUKPEIUB K HEMY IMHAMOMET].
6. IlepemerjaiiTe 6PYCOK C TIOCTOSTHHOM CKOPOCTBIO BBEPX I10 HAKJIOHHOM JI0CKe.
7. VI3MepbTe C MOMOIIbIO IMHEWKH My Th, KOTOPBIN TIpoienasn Opycok, S.
8. M3MepbTe C MOMOILIbIO JTUHEHKHU U BLICOTY h.
9. U3mepbTe cuiy TATU Frp.
10. Borurcsiute paboTsl 1o hopmMysiam:
An=Ph,
A, =FS.

A
11. Onpegenute KII[ HaK/IOHHOM MJIOCKOCTH: 1= Xn -100%

3

12. Pe3ynbTaThl M3MePeHUI U BEIUMC/IEHUH 3aliIInTe B Tab/IUIy:

Pabora nipu
[TyTh, Pabora npu P
Bec . . | BbIcoTa Cuna JBIDKeHUHN
TIPOUIEeHHBIN BEPTHUKaTbHOM KI1J
KapeTK1 rnoibeMa TATU o 0
TeJIOM rnogbemMe n, %
P, H h, m F, H MOBEPXHOCTHU
S, m Ar, Ik
A, K




13. Chenaiite BBIBOJ, T10 1€/ pabOTBI 1 TPOKOMMEHTHUPYITE MOTyYeHHbIN pe3ybTar.
KoHTpo/1bHBIE BOIIPOCHI.

1. TlpuBeuTe IPUMeEPHI COBEPILIEHUS TI0Ie3HOM pabOThI Pa3/TMUHBIMU MeXaHU3MaMH.
2. ITouemy HeBO3MO>KHO c037aTh Mexanu3M ¢ KII/] pasHbiM 100%.

3. 3a cyeT uero BO3HUKAIOT OIIMOKU TIPU U3MEPEeHUU?

Tema 3.2. DneKTpUUeCcKui ToK

JIabopaTopHas pabora: Coe/iHeHHe TIPOBOTHHUKOB.

Ienpb: 3KCrepUMEHTA/TLHO MPOBEPUTH CIPAaBeIMBOCTb 3aKOHOB 3JIEKTPUYECKOrO TOKa
JJ1s TI0CJ/1eJ0BaTe/IbHOTO COe/IMHEeHNS TPOBOJHUKOB.

O0OopyoBaHHe: MCTOYHUK TOKA, ZiBa TIPOBOJIOYHBIX PE3UCTOPA, aMIiepMeTp, BOJbTMeTD,
peocTarT, K/tou, CoeIMHUTe/IbHbIe TIPOBO/A.

KpaTkue TeopeTnueckue cBeJeHUsI.

[Tpu nocnefoBaTeIbLHOM COeJMHEHUM MPOBOJHMKOB CHja TOKa I BO Bcex MPOBOJHUKAX
omuHakosa I, = I, = I. Ilo 3akoHy Owma, HanpsbkeHuss U; u U, Ha nipoBogHuKax paBHbl U;=IR;,
U,=IR,. DXBUBa/eHTHOE COTIPOTUB/IEHUE R, paCCUMTHIBAETCS 0 hopMyie:

Rys=Ri+R+ ...+ R,

OTOT pe3ynbTaT CIIpaBe[/IMB [ijis JIFOOOTO YMC/Ia TI0C/e0BaTe/IbHO COeAMHEHHBIX
TIPOBO/IHUKOB.

OpHo w3 Haubosiee TPOCTBIX M YaCTO BCTPEUAIOIIUXCS COeAVHEHWM ToTpebuTeneid —
nocsiefioBatenbHoe. Pe3ysbTaThl [JaHHOW J1abopaTOpHOW paboThI TIO3BOJISIIOT yOequThCsl B
NIPaBWILHOCTH 3aKOHOB I10C/IeI0BaTeIbHOIO COeJMHeHMs IPOBOJHUKOB:

U, R
I=const, U=U,+U,, R=R+R,, —=—
U2 RZ
ITopsajoK BHINO/THeHUs PadoThI.

1. OnpepenuTh LieHy Jle/ieHUs aMIiepMeTpa U BOJIbTMETpa.

2. Cobparthb 3/1eKTpHUeCKYIo LieMb 1o cxeMe. [Tocie mpoBepKu NpernofiaBaTesieM 3aMKHY Th
L{eTlb.

3. MI3MepuTh Cuy TOKa Ha PasHbIX ydyacTKax Lieli U CPAaBHUTH [10/IyYeHHbIe 3HaUeHus:
4. VI3MepuTh BOJBTMETPOM HarpskeHue B 00IIeld 11ery ¥ Ha OTAe/TbHBIX Pe3rCcTopax:
5. BeruucmmiTh 0011jee COTIPOTUBIIEHHE YUaCTKa U COTIPOTHB/IEHUS OT/Ie/TbHBIX PE3UCTOPOB:
6. BEIUMC/IUTE OTHOLLIEHME HAaNpPsPKeHWU Ha pe3UCTOpax v OTHOLIEHUE WX CONPOTUBJIEHUN:
7. Pe3ynbTaThl U3MEPeHUN U BBIUMC/IEHUN 3arucaTh B TaOIULLy.
Cua snektpuueckoro Toka I  HampspkeHue Ha pe3sucTope CormnporyrBieHre pe3ucTopa
B Liernu U; U, Uosy R, R, Rosy



8. Cpenatp BbIBOJ.

KoHTpo/ibHBIE BOIIPOCHI.

1. O6BsicCHUTE (U3MUECKHe OCHOBBI MPOBOAMMOCTH MeTanoB. ChopMyMpoBaTh, UTO
Takoe 3/IeKTPUUeCKUN TOK, IPUBECTH ero XapaKTepHUCTHKU.

2. PacKpbITh CyTh COMPOTUBJIEHUS KaK 3/IeEKTPUUECKON XapaKTepHUCTHUKY Pe3UCTopa.

3. 3anucatb ¢GopMy/ay 3aBUCMMOCTHU 3/1€KTPUUECKOr0 COTPOTHB/IEHUS] OT Marepuarna,
JJ/IUHBI Y T1/I0LLajY TIOTIePeYyHOro ceyeHus IPOBOJHUKA.

4. Yto Takoe 371eKTpruyecKas Ljerb?

5. UTo Ha3bIBaeTC 110C/1e/i0BaTe/IbHBIM COeIMHeHUeM 3/1eMeHTOB?

6. Ilpu nomomm 3akoHa OMa BbIBeguTe (POPMYJly SKBUBAJEHTHOTO COMPOTHUBIIEHUS IIPU
T110C/1e0BaTe/IbHOM COeJMHeHUU IPOBOJHUKOB.

Tema 5.1. ['eomeTpuyeckasi onTUKa

JIaGoparTopHas pa6oTa: Vi3MepeHue rokKasaTe/isi IpeIoM/IeHUs] CTeKIa.

Henb: onpeaennTs MoKas3aresib MpeOM/IeHUs CTEKISIHHOM MJIaCTUHBI U 03HAKOMUTbHCS C
OJJHUM U3 METO/J0B U3MePEeHHsI CKOPOCTH CBeTa B Bel|eCTBe.

O0OopyoBaHHe: MCTOUHUK /I€KTPOITUTAHUS, JlaMIla, K/TF0U, 9KPaH C 1[eJbio, TIPOo3payHast
TJIaCTHHA CO CKOLLIEHHBIMM I'PaHsIMH, TUIACTUKOBOM KOBPHK IJIaHILIET, Oy/aBKa.

KpaTkue TeopeTnueckue cBeJeHHUsI.

B onTuke rokasaresnb npenoMsieHust (UK roKasartesb NpeioM/IeHHsT) ONTUUeCKOW Cpejibl
nipeZicTaB/sier coboii OGe3pa3MepHOe UHMC/I0, KOTOPOe YKa3biBaeT Ha CIIOCOOHOCTb 3TOW Cpeibl
nusrnbath cBeT. [loka3aTenb TIpe/IOM/IEHHSI ONpeJe/isieT, HACKOIbKO WCKPUB/ISETCS WU
TIpe/IOMJISIeTCSl TIYyTh CBeTa IMPU BXOZe B MaTepuas. DTO OIMUCHIBAETCS 3aKOHOM TpeioMJIeHUsT
Cnesna:

ni'sin 6 = ny'sin 6 »,
rae 6, u 0, - yron majgeHusi U yroj TpeioMJIeHUsl, COOTBETCTBEHHO, Jiyua, TepeceKarollero
rpaHully pa3jena MeXAy ABYMsl CpeflaMy C TOKa3aTeJsissMU MpesioM/eHust n; U n,. IlokasaTtenu
TIpeJIOMJIeHUST TaKyKe OTpe/iesisiioT KOJMUeCTBO CBeTa, KOTOPOe OTPa)KaeTCsl TIPU [JOCTHKeHUU
rpaHUIlbl pa3jiesia, a TakKe KPUTUUeCKUM YTros [/si TIOJTHOTO BHYTPEHHEro OTPaKeHUs, UX
WHTEHCUBHOCTh U yron Bproctepa.

[Toka3arenb TIpe/IOMJIEHUST MOYKHO pacCMaTpuBaTh KakK KO3(PGHUIMEHT, Ha KOTOpbIi
CKOPOCTb U [IJIVHA BOJIHBI U3/TyUeHHs] YMeHbIIaI0TCsI TI0 OTHOIIIEHUIO K UX 3HAaUeHUsIM B BaKyyMe:
CKOpPOCTh CBeTa B CpeJie paBHA V = ¢ / n, U aHAJIOTUYHO JjIMHA BOJIHBI B 3TOU Cpejle paBHA A =
Ao/n, THOE Ao 3TO JyIMHA BOJIHBI 3TOTO CBeTa B BakyyMe. JDTO O3HayaeT, UTO BaKyyM HMeeT
TioKa3aTe/b MpeIOM/IeHHs], PaBHbIHN 1, ¥ MpeAronaraeT, uTo yactoTa (f = v/ A) BOJIHBI He 3aBUCHT
OT TIOKa3aTesIsi PeIOMIeHUS.

[Tokasarenb NpeOM/IEHUS] MOYKET MEHSITbCSI B 3aBUCUMOCTH OT [JIMHBI BOJIHBL. JTO
TIPUBO/IUT K TOMY, UTO OebIii CBeT MpH TpeioM/IeHWH PaCIIervisieTCss Ha COCTaBJISIOIINeE 1IBeTa.
OT0 Ha3bIBaeTCs Aucriepcrei. IToT 3 deKT Mo)KHO Hab/MOAaTh B TIPU3MaxX U pajiyrax, a Takke B
BUJIe XpOMaTuuecKou abeppauuu B JMH3aX. [ OOJbIIMHCTBA MaTepHasoB TOKa3aTeslb
TIpe/IOM/IeHUs] U3MEHSIeTCsl C JIJIMHOW BOJIHbI Ha HECKOJbKO TIPOLEHTOB MO BCEMY BUIMMOMY
criekTpy. TeM He MeHee, TIOKa3aTeH TpeJIOM/IeHHUsI /Il MaTepUasoB OOBIYHO COOOIAITCS C
WCTIO/Tb30BaHUEM O/IHOTO 3HaueHust /ISl N, 0OBIYHO U3MepsieMOT0 TPH J/TuHe BOJHBI 633 HM.

ITopsA0K BBINO/THEHUA PadoThI.



1. Tlonoxkute Ha TUCT OyMaru C TO/I0XKEHHBIM IO/l HEr0 KapTOHOM TparleleBUIHY0
TUTAaCTUHKY U 00BeIUTe ee KOHTYPBI.

2. HakosmuTe c ofjHOUW CTOPOHBI CTeK/a /iBe OyJaBKU Tak, UTOOBLI TpsiMasi, TIPOXO/sIIast
yepe3 HUX, He Oblyla MepreH/UKY/IsIpHA TPAHH T/IACTUHKH.

3. Hakonure c Apyroii CTOPOHBI IJIACTUHKH ellle ZiBe Oy/IaBKM Tak, UTOOBI, IVIAS BIIOJTb
HUX CKBO3b CTEKJIO, BU/IETh BCe OY/IaBKHU PaCITO/IOKEHHBIMHU Ha OJHOM TIPSIMOM.

4. CHUMUTe CTeK/I0 U Oy/IaBKH, OTMEThTe MeCTa HaKoJIOB TOUuKamu 1, 2, 3, 4 v mpoBeuTe
yepe3 HUX JIMHUM JI0 TlepeceyeHusi C TpaHMLIaMU CTeka (puc.).

5.CoelHMB TOYKHU 2 U 3, TI0JIyYUM Hampas/ieHUe jiyya CBeTa.

6.IIpoBeuTe yepe3 TOUKY 2 U 3 NepHeHAUKYJISAPHI K IIPeJTOMJISIOLMM [T0BEPXHOCTSIM.

7./13mepbTe C MOMOLLBIO TPaHCIIOPTUPA YroJl IajeHus ol u yros mpesomieHus yl u
orpejenuTe CUHYChl U3MepPeHHBIX YIJIOB.

8. BbrunciiuTe rnokasaresib pesioM/IeHUsi h CTeKa, UCTo/Ib3ys hopMyty N= lelrll v
9. [loBTOpPUTE U3MepeHUs 1 yIJia MaJleHus Oy, O3, O, Os U YIJI1a IIPEJIOMJIEHUS Y2, V3, Y4, Ys.
10. BriuncuTe nokasare/ib TIpesioM/eHus1 CTeK/ia 1o Gopmyiie n.
11. 3anuiuuTe pe3yabTaThl K3MEPEeHUH U BEIUNC/IEHUH B TabuLLy.
12. BeiuncauTe cpefjHee 3HaueHWe r0Ka3aTesIs [PeJIOM/IeHUs CTeK/a.
No
omnbITa

1

o sin a 1% siny n Nep

gl b= WIN

13. BbIUnC/IMTe OTHOCHUTETBHYIO TIOTPEIIHOCTh U3MepeHUsl.
14. Beiurc/iuTe abCOMIOTHYIO MOTPEITHOCTh U3MEPEHUSI.
15. 3anuinuTe 3HauUeHUe TIOKa3aTesis TIPeJIOMJIEHHS C YUeTOM TOTrPeITHOCTH:
n=nq + An
16. CuenaiiTe BLIBOZ,
KoHTpo/bHBbIE BONIPOCHI.
1. KakoB (m3nueckuii CMbIC/I TTOKa3aTeJisi pesioMJIeHusI?
2. 3anuiuTe GopMyy AJ1sl pacueTa rokasareJisi peioM/IeHus ?
3. Kakyto pusnueckyro BeTMUMHY Ha3bIBalOT abDCOJTFOTHBIM MTOKa3aTesieM MpeioMIeHUS?



4. YeM OoTIIMYaeTCS OTHOCUTENbHBIN ITOKa3aTesb TpeioM/IeHusi OT abCOFOTHOT0?

5. Tlouemy c¢opmyna /s MoKasartessi MpesoOMJIeHUs CIpaBeJiMBa MPU MasbIX YIJax
rnazieHus?

6. UTo xapakTepu3yeT abCOFOTHBIN MOKa3aTe b MPeIOMIEHUS?

7. 3aueM [/l MPOCBET/IEHUS] ONTUKMU (rallleHus OTPaKeHHOro Jjy4ya) Ha ITOBEpPXHOCThb
ONTUYECKOr0 CTeK/ja HAHOCAT TOHKYIO IIPO3pauyHyl0 IJIEHKY C IlOKasaTesleM [Ipe/IOM/IeHUs
OOJTBILIMM W/ MEHBILIUM TT0KAa3aTesisi TIPeJIOM/IeHHSI CTeK/Ia?

8. Kakum pfomkeH ObITh TIOKa3aTe/b IPeIOMJIEHHs Cpefbl, Ha TpaHULe KOTOPOM
HaOJTI0JaeTCs TI0JTHOe OTPaXKeHHe JIyda, UAYIIero u3 myCTOThI?

9. Ilouemy, cujsa y KOCTpa Mbl BUAUM IIpeSMeTh], pacIioyoKeHHbIe 10 APYIYI0 CTOPOHY
KOCTpa, KOJIe0/TFOIUMUCS?

Pa3pen 6. KBantoBas pusuka

Tema 6.2. ®u3uKka aToMa ¥ aTOMHOIO si/jpa:

JIaGoparTopHas pa6oTa: V3yueHue TpeKOB 3apsi’KeHHBIX YacTHI] 110 GoTorpadusim.

Henb: HayuuTbCcsd aHanM3upoBaTh (QoTorpadyMu TPEKOB 3apsDKEHHBIX — YacTHlLl,
doTorpacdrpoBaHHbIX B Kamepe BuibcoHa, My3bIpbKOBOM KaMepe U MeTOJO0M (pOTOIMYJ/IbCUH,
M03HAKOMUTbLCS C METOZI0M BBIUMCJ/IEHHSI OTHOLLIEHUS 3apsi/ia K Macce yacTULbl 1o oTorpaduu ee
TpeKa.

O6opypoBanue: ¢ortorpadyy TPeKOB 3apsDKeHHBIX YaCTHI], TIOJYyYeHHBIX B Kamepe
BusnbcoHa, my3sIpbKOBOM Kamepe U Ha (hoTo3Mybcry; hoTorpadusi TPEKOB 3apsyKeHHBIX YaCTHL]
B KaMepe BusibCcoHa, NOMell[eHHOW B MarHUTHOe T10Jie, JIMHelKa M3MepuTe/ibHasi, TPaHCTIOPTUP,
JIUCT Ka/ibKU pasmepoM 60 x 90MM.

KpaTkue TeopeTnueckue cBeJeHHUsI.

1.Tpekn 3apsoKeHHBIX YacTHl] B Kamepe BuibCOHa mpeACTaBistOT COOOW 1[eIOuKd
MHUKPOCKOTIMYECKMX Karle/eK >KAAKOCTH (BOAbI WM CIUpTa), 00pa30BaBIIMeCs BC/IEACTBHE
KOH/IeHCAllUM TIepechIllleHHOr0 Tapa 3TOM JKWAKOCTM Ha HOHAaxX, pacIl0/IOKeHHbIX B[0Jb
TPaeKTOPUM 3apsKeHHOM UYacCTULbl; B My3bIPbKOBOM Kamepe — LIe[IOUKW MHUKPOCKOMUYECKUX
My3bIDBKOB Tapa TeperpeTod >XUAKOCTH, 00pa30BaBIIMXCS HAa HOHAX; B (OTOIMYIbCUM —
L[EeITIOUKH 3€peH MeTa/UTM4ecKoro cepebpa, oOpa30BaBIIMXCsS Ha MOHAX. TpeKH MOKa3bIBalOT
TPaeKTOPHIO IBWKEHUs 3apsDKeHHbBIX YaCTHL].

2. [lnuHa TpeKa 3aBUCHUT OT Haya/JbHOW SHEPrUy 3apsDKeHHOW YaCTHLbl U TJIOTHOCTU
OKpY>Kalolllel cpeibl: OHa TeM 0oJiblile, ueM 00JIbIlIe SHEPTHs YACTHULIBI M YeM MeHbIIIe TUIOTHOCTh
cpefbl.

3. TonyHa Tpeka 3aBUCUT OT 3apsi/ia ¥ CKOPOCTU YaCTULIbI: OHa TeM Oosibliie, ueM 0oJibliie
3apsi/i YaCTHULIbI U YeM MeHbllie ee CKOPOCTb.

4. Tlpu [BWKEeHWU 3apsUKeHHOW YaCTHLbI B MarHUTHOM [10jie TPeK ee TI0JIyuyaeTcs
VICKPUB/IEHHbIM. Pa/iyC KpUBH3HBI 3aBUCUT OT MacChl, 3apsi/ia, CKOPOCTH YaCTULIbl U MOAYJS
WH/IYKI[UM MarHATHOTO TIOJISE: OH TeM OoJibilie, ueM 0oJibIlie Macca U CKOPOCTb YaCTHUIIbI U UeM
MeHblIle ee 3apsifi U MOJyJ/ib MHAYKLIMA MarHUTHOT'O TOJISI.

5. Ilo n3meHeHuI0 pajiiyca KpMBU3HbI TPeKa MOXKHO OTpe/le/TUTh HarlpaB/ieHre IBUKeHHSI
YacTUIlbl U W3MeHeHHe ee CKOPOCTU: B Hauajie JBM)KeHHUs] CKOPOCTh Oosblile TaMm, rze OoJibiiie
pafiiyC KpUBU3HbI TPEKa.

ITopsAOK BhINO/THEHUs PadoThI.

1. TIpoananu3upyiite niepByto dororpaduro, Ha KOTOpPOi M300pa’keHbl TPEKU (-UaCTHI] B

KaMmepe BuibcoHa ¥ OTBeThTe Ha BOMPOCHI:



1) B kakKom HanpaB/ieHUH IBUTATUCh O-UaCTULIbI?

2) [Touemy J/iMHA TPEKOB (-4aCTUL] IPUMEPHO OJIMHAKOBA?

3) IToueMy ToJIIIMHA TPEKOB (-UaCTHUI] K KOHIIy IpoOera HEMHOTO YBeJTUUHMBAETCS?

4) IToueMy HEKOTOpPBIE (-UaCTHIIbI OCTABJISIOT TPEKH TOIBKO B KOHIIE CBOero mpobera?

2. TTpoananusupyiite BTOpyto GoTorpaduio, Ha KOTOPOM M300paXkeHbl TPEKU O-UaCTHI] B
Kamepe BuibCcoHa, TOMeIlleHHOW B MarHUTHOE T10J1e ¥ OTBeThTe Ha BOMPOCHI:

1) B KaKyto CTOpOHy /BUranach o - yaCcTuiia?

2) [ToueMy TpekH & -4aCTHL] UCKPUBJIEHBI?

3) Kak Ob11 HaripaB/ieH BEKTOP MarHUTHOM UHYKLIMA?

4) TMouemy M3MEHSIIOTCS PaJuyC KPUBU3HBI U TOJIIIMHA TPEKOB a-4aCTHL] K KOHLy HX
npobera?

3. Tlpoananusupyiite TpeThio (hoTorpaduro, Ha KOTOpoil M300pa>keH TPeK 3/IeKTPOHA B
JKUJKOBOJOPOZIHOM TMY3bIDbKOBOW Kamepe, MOMEILEeHHOW B MarHWTHOE T0jieé M OTBeTbTe Ha

BOMPOCHI:



1) [Touemy Tpek 37eKTpoHa UMeeT (HOpMY CIUpaIu?

2) B KakoM HarmpaB/ieHUM [IBUTa/ICs 37IeKTPOH?

3) Kak 6bu1 HaripaB/ieH BeKTOP MarHUTHOM WHAYKIMN?

4. TpoaHanusupyiite ueTBepTyr0 (hoTorpaduro, Ha KOTOPOW M300pa’keHbI TPEKU sifiep
aTOMOB MarHus, KajbLys U >Kejie3a B (POTOSMY/IbCHUY U OTBETbTE Ha BOTIPOCHI:

1) [Touemy Tpeku sijlep aTOMOB MMEIOT Pa3HYI0 TOJILUHY?
2) Kakoli Tpek NpUHAA/IEXHUT SIJPY aToMa MarHus, KaabLivs U kese3a?
3) Kakoii BbIBOJ, MOXKHO CZie/1aTh U3 CPaBHEHUS TOJIIVHBI TPEKOB SiZIep aTOMOB Pa3/INYHbIX

3/IeMeHTOB"?
4) UeM OT/IMUAlOTCS TPEKU UaCTHLl, T0/lydeHHble B (POTOSMYJ/IbCUU, OT TPEKOB UaCTHL] B

KaMmepe BuibcoHa U 1y3bIpbKOBOM Kamepe?
5. Paccmotpute ¢doTorpaduio TpeKOB 3apsPKeHHBIX YaCTHL], JBUraBIIMXCS B MarHUTHOM

riosie. HaiiguTe Ha poTorpadum gBa HanboIee TOJICTBIX UICKPUBJ/IEHHBIX TPeKa.



Tpeku 3apsidceHHbIX uacmuy
8 Kamepe BuabcoHa nomeujeHHOl 8 Ma2HUMHOe nose
Ha 3apspkeHHYIO 4acTHIly, ABMXKYILYIOCS B MAarHUTHOM TioJie, felicTByeT cuia JlopeHiia,
BEeKTOp KOTOpDOW TIepIeH/UKY/IipeH BEeKTOPY CKOPOCTHM YacTUI[bl. OTa CWIa SBJISETCS
L[eHTPOCTpeMUTeIbHOM cunoii: Fi; = F),

2
F;=quB, F ,=ma, a:%

1) yacTullbl ABUTAIOTCS B MarHUTHOM Tiojie C WHAYKUMel 2,2Tn, UMelT O/JWHAKOBbIe
MOZY/TM Haya/IbHbIX CKOPOCTeH,

2) NeBbIM TPEK MPUHAJJIEXXUT 1Py aTOMa BOAOPO/a, MpaBblii — HEU3BECTHOM YacCTuLle,

3) yuTHTe, UTO OTHOLIIEHHE 3apsA/a aToMa BOJ0po/a K ero Macce —9,6x10”K/Kr.

4) OcTopoXXHO TiepeHecuTe 00a TpeKa Ha Ka/lbKy U U3MepbTe Pa/iyChl UX KDUBU3HBI.

5) Ompepenure LIeHTPbl KPWBU3HBI TPEKOB, [/l 3TOrO0 B CPeJHUX y4dacTKaxX TPEKOB
NIpOBeJuTe IO JiBe XOpPAbl U B CepeliHe K HUM BOCCTAHOBMUTE IMeprHeHJUKYy/sapbl. Touku
riepeceveHus MepreHNKY/ISpOB U OyAyT LIeHTpaMu KPUBU3HBI TPEKOB.

6) V3MepbTe paguycChl KPUBU3HBI C TOMOIIBI0 U3MEPUTEbHOW JIMHENKH, YUYUThbIBast
MacIiTab CHUMKa.

7) BriBeguTe pacyeTHyro ¢opMyny [/s OINpefelleHHWs OTHOLIeHWs 3apsija K macce
HEeM3BEeCTHOU YaCTULIBI.

8) Cpenaiite BbIBO/,

KoHTpo/bHBbIE BOIIPOCHI.

1. CkopocTh o-4yacTulbl B cpefie B 15 pa3 MeHblle cKOpocTH [(-uactuiipl. [Touemy [3-
yacTuiia cinabee OTK/IOHSETCS MarHUTHBIM TI0/IeM?

2. Bombapaypyst 60p °Bi; OBLICTPBIMU JBMKYIIMMKUCA TPOTOHAMM, IOYYAIOT B KaMepe
BunbcoHa Tpu 1ouTH OAMHAKOBBIX CJ/le/la YaCTHL], HallpaB/ieHHble B pa3Hble CTOPOHbL. Kakue 310
YaCTULIbI?

3. OT uero 3aBUCUT pajyC KPUBU3HBI TPeKa MPH JABWKEeHUH YaCTHUL[bl B MArHUTHOM I1071e?

4.T'ne 6ynet OoJibIlie [yiiHA TPEKa O-UaCTHUL[bI Y TIOBEPXHOCTH 3eM/TU U/TH B BEDXHUX CJIOSIX
aTMocdepbi?

5. Hamumwmre siIepHYIO peaki[{io, TPOMCXOJsilyt0 npu OGombapauposke Al o-
YaCTUI[AMU ¥ COTIPOBOXK/IAIOIIYIOCS BLIOMBAaHWEM TIPOTOHA.



6. VI3MeHUTCS T Macca YaCTHULbl, ee ITOPSAKOBbIM HOMep IPU UCITyCKaHUU Y-KBaHTa?

7. TToueMy AyiviHa U TOJII[MHA TPEKOB 00Pa30BaBIIIMXCS YaCTUL] HEOJAUHAKOBBI?

8. B HacTos11ee BpemMst MOJKHO OCYIL|eCTBUTb MeUTy a/IXMMUKOB CpeJJHeBeKOBbS II0JIyYUTh
U3 pTyTH 30710T0. Kakum 06pa3oM 3T0 MOKHO CiesiaTh?

KpuTepuu oneHKH /1a00paTOpHBIX padoT:

[To pe3y/nbTaTaM BBIMOJHEHUS J1aDOPAaTOPHOM PabOThI «OT/JIMYHO» BLICTABJISETCS, €C/IH
paboTa BbITIO/THEHA MTPABU/IBHO U B TIOJTHOM 00beMe, CTY/IeHT aKTUBHO paboTaeT B TeUeHHe BCEro
3aHATHS, JAeT TIOJHbIe OTBEThI HA BOMPOCHI TIPerojaBaTelss B COOTBETCTBUM C IJIAHOM
71ab0paTOPHOTO 3aHATHS W TIOKa3blBaeT IMPU 3TOM T1yOOKOe BiajieHHe COOTBETCTBYIOLEH
JIUTEpaTypOM M0 pacCMaTPUBAeMbIM BOTIPOCAM, CIIOCOOEH BbIPA3UTh COOCTBEHHOE OTHOILIEHUE K
JIAHHOM 1TpobJ/ieMe, TIPOSIB/IsieT yMeHHe CaMOCTOSITe/TbHO M apryMeHTHPOBAHO M3/1arath MaTepuar,
aHaIM3UPOBAaTh (aKThl, Je/IaTh CAMOCTOSITe/TbHbIE 0000IIEHNST U BBIBO/BI.

[TpaBu/ibHO oOMpejenisieT Iiefib OMbITa W BBINIOMHSET PabOTy B TIOJHOM 0O0beme C
cobroileHrieM  HeoOXOJUMOKM  T0C/Ie[JOBaTe/IbHOCTH TPOBE/IEHUS] OMBITOB W M3MEPEHU.
CamocCTosSITelbHO ¥ paliOHalbHO BBIOpaj/i Y TIOATOTOBWI [i/I  OMbITa HeoOxoaumoe
obopy/ioBaHWe, BCe OMBITHI TMPOBET B YCJIOBUSIX U PEXUMax, 00eCreurBaroluX TOTyueHue
pe3y/ibTaTOB M BBHIBO/IOB C HauOOJblIel TOUYHOCTHIO. HayuHO TrpaMOTHO, JIOTUYHO OIHCA
HabmoJeHnst 1 cHOPMHMPOBa/ BBIBOJBI M3 OMbITA. B TpeACTaB/eHHOM OT4YeTe TPABWIBHO U
aKKYPaTHO BBITIOJTHHU/I BCE 3aITUCH, TabIUL[bl, PUCYHKH, YePTEXH, TPa(QUKH, BEIUMCIEHUS U C/Iemal
BBIBO/IbI. ITpaBU/IBHO BBITIOIHWII aHA/IU3 TOTPeIHOCTel. TTposiB/IsieT opraHru3aljMOHHO-TPY/[0BbIe
ymeHwus (TIOAep>KUBaeT YMCTOTY pabouero Mecta v TIOPSZIOK Ha CTOJIe, SKOHOMHO UCIIOb3yeT
pacxofHble MaTepHasbl). OKCIIEPUMEHT OCYIIeCTB/ISET T0 TUIaHy C Y4YeTOM TEeXHUKHU
Oe3omacHOCTH ¥ TIpaBWJI pabOThI C MaTepuasaMyd U 000pyZOBaHUEM.

[To pe3ysbTaTaM BBLIMOJIHEHHUS] 1aOOPAaTOPHON PAabOTHI «XOPOLIO» BBICTAB/ISETCS, €C/IH
paboTa BbITIO/IHEHA TPAaBW/ILHO U B TIOJHOM 00BbeMe, CTYAEHT aKTUBHO paboTaeT B TeueHHe
3aHATHS, [IAeT MPAKTHUECKU TOJTHbIE OTBETHI Ha BOMPOCHI MPEMNo/jaBaTeis, U3/I0KEHHe MaTeprasa
noruyeckoe, 000CHOBaHHOe (PaKTamMM, OCBeIlleHHe BOTIPOCOB 3aBepIleHO BBIBOJAMU, CTY/EHT
0OHApY>KU/I yMeHHe aHaTM3UPOBaTh (haKThl, @ TAKXKE BBITIOIHAThL yueOHbIe 3afaHus. Ho B oTBeTax
JIOTIyIIleHbl HETOUHOCTH, HEKOTOpble He3HauuTesbHble OLIMOKH, WMEIOTCS TOTPeIIHOCTH
odopmsieHust paboThI.

[lo pe3ysnbTataM BBITIONHEHUs J1abOpPaTOPHOM pabOTHI  «y/JOB/IETBOPUTE/THHO»
BBICTAB/ISIETCS B TOM C/Tydae, KOrZia paboTa BBLIMOJIHEHA C He3HAUUTEbHBIMHA HETOYHOCTSIMH,
TIPAaKTHUEeCKU B TTOJTHOM 00beMe, CTYZIeHT B 1]eJIOM OBJIa/iesl COZiep>KaHreM BOTIPOCOB TI0 JaHHOU
TemMe, OOHaApy)KMBAeT 3HaHWe JIEKIMOHHOTO Marepuajsa W yueOHOW JIUTepaTypbl, THITAETCS
aHanM3WpoBaTh (DaKThI, ZiesIaTh BLIBOALI M pellaTh 3afaud. [Ipy 3TOM Ha 3aHATUHM BefieT cebst
TIaCCUBHO, OTBeUaeT TOJBKO IO BBI30OBY TIPEMOZiaBaTesis, JaeT HEeTO/HbIe OTBEThI Ha BOIPOCHI,
JIOTTyCKaeT OILIMOKM TP 3aluTe 1abopaTOpHOM paboTHI.

[To pe3yibTaTaM BBIMOJIHEHUSI J1aOOpaTOpHOW pPabOThl «HEYJOB/I€TBOPUTE/THHO»
BBICTABJISIETCS B C/Iy4ae, KOT/a CTy/IeHT 0OHAPY>KU/I HeCOCTOSITETBHOCTb OCBETUTD BOTIPOC O XO/Ie
paboThl, MO0 BOMPOC PaCKPBIT HETIPABWILHO, OECCUCTEMHO, C TPyObIMU OIIMOKAMM, TIPU 3TOM
OTCYTCTBYIOT TIOHMaH1e OCHOBHOM CyTH BOTIPOCA, BLIBOZBI, 000011[eHNSI.

2.3. KommuiekT 3afaHuii /i/isl TEKYIero KOHTPoJis B opMe KOHTPOJIBHBIX paboT

Pa3jien 2. MosieKy/isipHas ¢u3nka

Tema 2.2 Hauaa TepMojUHaMHKH.
KonmpoabHas paboma

1. Kakoii 06veM 3aiiMeT BOJIOPO/], COZiepyKallliii TaKoe ke KOJTMYeCTBO BelljeCTBa, KaKoe
cofiepkuTCcst B a3oTe obbeMoM 2 M>? Kakoil 00beM 3aiiMeT KUCIOPO/I, COfIepIKallUii Takoe e



KOJIMYeCTBO BelllecTBa? Temneparypa U JjaB/ieHHe ra3oB OJMHAKOBBIE.

2. B opyHakoBbIX OasijioHaX TIpU OIMHAKOBOUM Temriepatype HaxofsaTcs Bogopon (H») u
metaH (CH4). Maccel Ta30B oJiHaKOBbI. Kakoi W3 Ta30B MPOU3BOAMT OOJbIliee AaB/ieHWe Ha
CTeHKH 0aslJIoHa ¥ BO CKOJIBKO pa3?

3. Ilpu oxatu rasa ero 06beM yMeHbIIW/ICS C 8 [0 5 J1, a ZjaBJieHre TIOBBICHIOCh Ha 60
k[la. HaiiTu nepBoHauanbHOe /iaB/ieHue.

4. Kako#i o06bem 3aiimer ra3 ripu temneparype 67 °C, eciu npu Temriepatrype 17 °C ero
00bem ObLT TISTh JTUTPOB?

5. Kakoe Ko/MuecTBO TerIOThI HeOOXOAUMO /171 HarpeBaHus 1,5 KT Jib/ja OT TeMIIepaTypbl
-20°C mo TemmepaTyphbl IJIaB/€HKS U TIpeBpallleHusi ero B BOAY? Y e/bHasi TeIJIOeEMKOCTb Jib/ia
2100 Ix/ kr.°C, yAenbHas TerioTa riaBieHus abja 3,4.10° IHk/Kr.

6. HackosbKo M3MeHsieTCs BHYTpPeHHsIsl 3Heprusi renuvs maccod 230 T npu yBenrueHUun
TeMIlepatypsl Ha 27°C?

7. B kasnopuMeTp ¢ TerioeMKocThio 63 Ix/K 6b110 HamuTo 250 T Macia ipu 12 °C. Tlocne
OITyCKaHUsl B Macao MeAHoro Tea Maccoit 500 r pu 100 °C ycraHOBUIAach 0011jasi TemIiepatypa
33 °C. KakoBa, 10 JaHHBIM OMbITa, Y/e/lbHas TeMI0eMKOCTbh Mac/a?

8. Kakyro cpeHIOI0 MOIIIHOCTh pa3BUBaeT JBUrare/lb MOTOLIMKIIA, €CJ/I TIPU
ckopoctu ArkeHust 108 km/u pacxop 6eHsrHa cocrapisieT 3,2 i1 Ha 100 kM myTH, a KIT/1
napuraresis 25%°7?

Tema 3.5 D1eKTpoMarHuTHoOe moJie
KonmpoabHas paboma

1. [IBa TOueuHbIX 3/1eKTpUUeCKUX 3apsaaa Q;=2HKia u Q,=-1HKi1 Haxo[ATCs B BO3/yxe Ha
paccrositHuM d=12 cm gapyr ot apyra. OnpefenuTth HanpspbKEHHOCTh E M moTeHLMan ¢ Mo,
CO3/laBaeMOro 3THMHU 3apsi/iaMy B TOUKe A, yAanéHHou oT 3apsifia Q; Ha paccrtosiHue r;=10 cM 1 oT
3apsiga Q, Ha r,=7 CMm.

2. [IBa 1m1apuka, pacriojio’keHHble Ha paccTtossHuU 10 cM IpyT OT ipyra, UMerOT OJUHaKOBbIe
OTpuLiaTe/IbHbIE 3apsifbl M B3auMozeicTByoT ¢ cuiod 0,23 MH. Haiiti uncio u30BITOYHBIX
3/IeKTPOHOB Ha KaXX/i0M Il1apHKe.

3. HaliTu HamnpsPKeHHOCTb TIOJI  3apsDKeHHOW 0eCKOHeUHOH TIUIaCTHHBI, eC/H
MIOBEPXHOCTHAs TVIOTHOCTh 3aps/a Ha Heil paBHa 354 HKi/m?

4. D1C snementa 1,5B, a ero BHyTpeHHee comnpotuBieHue 0,5 Om. ComnpoTuB/ieHHe
BHellIHel 1lery Takke paBHO 0,5 OM. KakoBa cuia ToKa B Lieru?

5. MarHuTHBIA MOTOK BHYTPU KOHTYPa, TUIOLA/[b MIOMEePeYHOro ceyeHust Kotoporo 60 cv?,
paBeH 0,3 MB6. Haiitu mHAyKuuro mons BHYTpU KOHTypa. [losie cuMTtaTh OFHOPOAHBIM U
TNepIrIeHUKYJISPHBIM IIJIOCKOCTH POBOJJHUKA.

6. Kakas cua fieiCTByeT Ha NPOTOH, [JBWKYILUMICS CO CKOPOCThI0 10 MM/C B MarHUTHOM
nosie uaAykuyen 0,2 T nepneHAVKYJ/IIPHO JIMHUSM UHAYKLIANA?

7. Kakas 3[IC camouHAyknmMyd BO30yKZaeTcs B 0OMOTKe 3/IeKTpOMarHuTa
VHAYKTUBHOCTBIO 0,4'H IpU paBHOMEPHOM M3MeHeHHHY CHIIbI TOKa B Helt Ha 5A 3a 0,02¢?

Pa3jen 4. Konebanus ¥ BOJIHBI
Tema 4.2 J/1eKTpOMarHUTHbIE K0/1e0aHUs U BOJTHBI.
Konmposnvhas paboma

1. Touka coBepillaeT rapMOHUYeCKHe KosiebaHusi ¢ yactorod v=10 I'. B momeHT,
TIPUHSATBIM 3a HauajbHbIM, TOYKA KMe/la MaKCMMajabHOE CMeIleHue Xyw=1 MM. HamucaTb



ypaBHeHHe Koyie0aHU TOUKH.

2. Ha kakoe pacCTosiHMe HaZlo OTBECTHU OT IIOJIOJKEHUSl paBHOBecHs rpy3 maccoum 640 r,
3aKperIeHHbIN Ha MPYKUHE >KeCTKOCThI0 0,4 KH/M, uTOOBI OH IMPOXOZWJI ITOJI0’KEHNE PABHOBECHST
CO CKOpOCTBIO 1 M/C?

3. B KosiebaTeTbHOM KOHTYpe WHAYKTUBHOCTb KarywkypasHa0,2I'H, a amiumryga
Koslebanuii cunbl Toka 40 MA. HaliTu 5Hepruro 37eKTPUUeCKOro TO/s KOHJeHcaTtopa |
MarHuUTHOTO I10/1s1 KaTYyILIKKU B TOT MOMEHT, KOrJja MTHOBEHHOe 3HaueHue CUJIbl TOKa B 2 pasa
MeHbllIe aMILIMTYJHOI'O 3HaueHMUs.

4. Konebare/mbHbIM KOHTYD COCTOUT W3 KOH/EHCAaTOpa eMKOCTbi0 1 MK® M KaTyIKu
WH/YKTUBHOCTBIO 4 ['H. AMIuiMTyja KosiebaHui 3apsizia Ha KoHjeHcarope 100 mkKy. Hammcathb
ypaBHeHust q = q(t), i = i(t), u = u(t). HaifTu aMruiuTyy KosebaHuii CHITbI TOKa U HAIIPsDKEHUSI.

5. CKopoCTh pacnpocTpaHeHusi 3ByKa B CTalud paBHa 5 KM/c. KakoBa /yvMHa 3BYKOBOM
BOJIHBI, KOTOpasi paCrpOCTPAHSsIeTCsI B CTa/lM, eC/IM YacToTa KosiebaHuii paBHa 4kI'11?

6. [lMHaAMUK TOJK/IIOUeH K BBIXO/y 3BYKOBOIO reHepaTopa 3JeKTPUUecKUX KoJiebaHui.
Yacrota Konebanuit 165 I'ty. Onpezienyite 4/1MHY 3BYKOBOM BOJIHBI, 3Hasi, UTO CKOPOCTh 3BYKOBOM
BOJIHBI B Bo3ayxe 330 m/c.

Paspen 5. OnTuka
Tema 5.2 BosiHoBasi oniTHKA.
KoumposabHas paboma

1. Iog KaKUM yT/IOM J0JDKeH TaJjaTh JIy4 CBeTa Ha TUVIOCKOe 3epKasio, UTOObI yros MexXay
OTPa)KeHHBIM U TIaIaf0IIUM JTydaMu ObIT paBeH 65°7

2. Ha Kakol yrosa OTKJIOHMUTCS Jyd CBeTa OT NepBOHAuYa/JbHOIO HamlpaB/eHHs], YIaB M07
yryioM 45° Ha OBepXHOCTh CTeK/Ia? Ha [IOBePXHOCTh a/iMasa?

3. KakoBbI pazycbl KpUBU3HBI TOBEPXHOCTEH BBIMYK/I0-BOTHYTOW COOMparoILieid JIMH3bI C
OTNITUYECKOU CUJION 5 ANTP., eC/IM OJUH M3 HUX OOJblile APYyroro B 2 pasa?

4. Ha fudpaklMOHHYIO pellleTKy B HamnpaB/ieHWH HOPMalau K eé MOBepXHOCTU MajiaeT
MOHOXpoMaTuyeckuii cBeT. [lepuopg pemétkn d=2 MkM. Kakoro Haubosblnero mopsiaka
IU(pPaKLMOHHBI MaKCUMYM ZIa6T 3Ta pPelléTKa B c/y4yae KpacHoro ceta (A;=0,7 MKM) U B C/lyuae
¢uonerosoro (A.=0,41 MKM)?

5. [udpakuyonHas peiietka cogepxut 150 mtpuxoB Ha 1 mm. HaliTu AMMHY BOJIHBI
MOHOXPOMaTU4eCKOro CBeTa, Maflalollero Ha pelleTKy, eCc/id Yroj MeXAy [ABYMsl CIleKTpaMu
1IepBOro Iopsi/iKa paBeH 7°.

6. B ycraHoBKe /7151 HabsmoeHust Kosier] HpIOTOHA MCIO/b3yeTest /10 CKOBBIMTYK/Iasi TMH3a
C paguycoM KpuBu3HBI 8,6 M. IIpy ocBellieHHH yCTaHOBKY MOHOXpOMAaTHuye CKUM CBETOM,
TaZaroliM HOPMaJIbHO Ha IUIOCKYHO [TOBEPXHOCTh JIMH3bI, pauyC YeTBepTOro TEMHOI'O KOJIbLia
ObL1 paBeH 4,5 MM. OTipeiesIUTh J/TMHY BOJTHBI CBETa, eC/IM HabJIrojeHre BesioCh B OTPayKeHHOM
cBeTe.

Pa3pen 6. KBanroBas ¢pusuka
Tema 6.1 KBaHnToBas onruka.
KonmponabHnas paboma

1. TIpu obyueHUr MapoB PTYTH 37IeKTPOHAMH HEPTHSl aTOMa PTYTH YBEJUUHMBAETCS Ha
4,9 3B. KakoBa /yluHa BOJIHBI U3/yueHUs], KOTOPOE WCITyCKAIOT aTOMbI PTYTH TIPH TEPeXojie B
HEBO30YKZIeHHOe COCTOsTHUE?

2. B Bugumoii uyactu criektpa CoJIHIIA YeThIpe JIMHWUM TIOTJIOIIEHHWsS BOZJOpPO/A.
HawubosblIiast i/1MHa BOJTHBI B CIIEKTPE MOTJIOIeHust Oblsia 656 HM. HaliTH ZJTMHBI BOJIH B CTIEKTPE



TIOT/IOIeHUs], COOTBETCTBYIOIIME OCTA/IbHBIM JTUHUSIM.
3. Ilpu KaKoii MMHUMa/bHOM SHepruy KBaHTOB Mpou3oieT GoTo3Q@eKT Ha LIMHKOBOU
r1aCcTUHe?
4. InuHHOBOTHOBAs (KpacHasi) rpanuiia hotoaddekra aas meau 282 um. Haiitu paborty
BBIXO/]a 3/7IEKTPOHOB 13 Meu (B 3B).

KpuTtepuu onieHUBaHNs MACbMEHHBIX KOHTPOJIbHBIX Pad0T

Origenka "5" cTaBUTCS, €CJIH:

1. BeimoHua paboTy 6e3 onMb0K U HeZI0UETOB;

2. [JomycTtus He 6osiee 0JHOTO HejoueTa.

3. B paboTax ¢ U30bITOUHOM TJIOTHOCTBIO 3a/JaHUH ZI0ITyCKAeTCS BBICTAB/IEHHE OTMETKU «5» B
COOTBETCTBUM C 3apaHee OrOBOPeHHbIM HOPMAaTUBOM.

Ornenka "4" cTaBUTCS, €C/U:

1. BeimosiHu paboTy MOHOCTBIO, HO JIOTYCTHT B Hell He Oosiee ofjHOM Herpy0oi OmMOKY 1
OZJHOTO HefjoueTa UK He Oosiee IByX HeZOUETOB.

2. B paborax ¢ u30bITOYHOM TJIOTHOCTBIO 3a[JaHUM ZIOTTyCKAeTCs BhICTaB/IeHHE OTMETKU «4» B
COOTBETCTBUM C 3apaHee OrOBOPEHHbIM HOPMaTUBOM.

Oruenka "3" cTaBUTCS, €CJIH:

1. TIpaBW/ILHO BBITIOJIHWI HE MEHee M0JIOBUHBI PabOThI UM [IOTTY CTHIT:

He Oosee IByX rpyObIX omMOOK; Wi He 6osiee ofHOM rpy0Oit U OAHOM HerpyOol OmMOKY U
OJJHOTO HeJoueTa; WM He Oosiee OBYX-TpeX HerpyObix oOmIMOOK; (hopMysibl TIpU HaJTUUHH
TIPaBUIBHOTO OTBeTa WM OJHOW Herpy0Ooi oIMOKW W TpexX He0ueTOB; WK TPU OTCYTCTBUU
OLIMOOK, HO TPU HAJTMUUU YeThIPeX-TISITU

2. B paborax ¢ u30bITOYHOM TJIOTHOCTBIO 3a[JaHUM ZI0TTyCKAeTCs BhICTaB/IeHHEe OTMETKU «3» B
COOTBETCTBUM C 3apaHee OrOBOPEHHbIM HOPMaTUBOM.

Orlenka "2" cTaBUTCS, €CJIH:

1. TomyCTHM YKC/I0 OIMOOK ¥ HeI0UeTOB, TIPEBOCXO/SIIIee HOPMY, ITPU KOTOPOH MOXXET ObITh
BBICTaB/IEHA OTMETKaA «3»;

2. TIpaBU/IbHO BBITIOJTHA ME€Hee YacTH paboThl, JOCTaTOYHOH /I/1s1 BLICTAB/IEHUSI OTMETKH «3».

2.4. KoMnuieKkT 3a/jaHuil /11 TeKyIl[ero KOHTPoJisi B (popMe TeCTUPOBAaHUA

Pazgen 1. MexaHuKa
Tema 1.2 lunamuka.

Bonpocel Tecra:

1. Kak ¥ BO CKOJIBKO pa3 HY’>KHO M3MEeHUTh PAaCCTOSTHUE MeXK/y TeJlaMU, UTOObI Chiia
TACOTEHUs] yMeHbIIW/Iach B 4 pasa’?

A) YBennuuts B 2 pasa

B) YmenbwunTs B 2 pasza

C) YBennuuts B 4 pasa

D) YMeHbLMTS B 4 pasa

2. Ilo rpauky 3aBUCMMOCTU MOJyJIsl CKOPDOCTH TeJjla OT BpDeMeHH, IIpeJiCTaB/IeHHOr o Ha
PUCYHKe, OIpeJie/liTe My Th, IPOIeHHbIN TeJIOM OT MOMeHTa BpeMeHHU 4 C [0 MOMeHTa BpeMeH!
6 c.
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3. Teno fBWXKeTCS MPSIMOJIMHENHO U PaBHOMepHO. PaBHO/IelCTBYOIIIasi BCEX CUIT
TIPWIOXKEHHBIX K TeJy...

A) ...He paBHa HY/JItO, IOCTOSIHHA 10 MOZYJIIO Y HarpaB/ieHUI0

B) ...He paBHa Hy/10, MOCTOSIHHA T10 HAMPABJIEHUIO, HO HE 10 MO0

C) ...paBHa HyJI1O

D) ...paBHa HyJIIO WX MTOCTOSIHHA M0 MOZYJIFO0 U HallpaBJ/IeHHUIO

4. YesioBek MOJAHUMAETCS 10 3CKa/IaTOPy MeTpo co cKopocTsro 0,75 M/c, DcKanaTop npu
3TOM JBU)KeTCs1 BHU3 CO CKOpocThio 0,75 M/c. KakoBa CKOpPOCTB Iacca)kupa OTHOCUTEIbHO
3emn?

A) 0 m/c

B) 0, 75 m/c

C) -0,75 m/c

D) 1,5 m/c

5. B KakoM U3 IprBe/IeHHbIX HIKe CJlydae peub UjeT O JABWKEeHUM TeJl 110 UHepLINU?

A) Onyckanue cTon0uKa pTyTH TIPU BCTPSXUBAHUM MeJULIMHCKOTO TEPMOMETpa

B) INazgenue si6/10Ka ¢ si6/10HU

C) [BwKeHue CITyTHHKA 110 opbuTe

D) BenocuneaucT nogHUMAaeTCs B TOPY

6. B Kakux eMHUL[AX U3MePSIIOT paboTy CHIIBI TSHKeCTH B MexX/[yHapOZHOM crucTeMe
e JUHUI]?

A) HeroToH

B) Ixoynb

C) Barr

D) Kunorpamm

7. BeicoTa 3ByKa 3aBUCHUT OT:

A) AMriaTty bl Koe6aHUi

B) YacToTs! KosiebaHumi

C) CkopocTtH 3ByKa

D) JuvHbI BOJIHBI

8. Kakast n3 ¢popmy1 3anvicaHa C ommoKoi?

A) T:27r\/z
9
Im
B T=27m4—
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9. /IBe 0/MHAKOBbIE MPY’KUHBI KeCTKOCTHIO0 250 H/M coeinHMM nocie0BaTebHO.
UeMy paBHa )KeCTKOCTb IT0JIyYeHHOU MPYKUHBI?

A) 100 H/m

B) 125 H/m

C) 250 H/m

D) 500 H/m

10. Kako¥i ciyyaii He SIBJISIeTCSI IPUMEPOM PeaKTUBHOI'O JIBMYKEHUS

A) fIBneHue oTgauM OT BLICTpeJia

B) [IBuwKeHue KaTep C BOZOMETHBIM JIBUraTeeM

C) Cnyck muioTa 1o peke

D) B3psbiB cHapsijia

11. Ha pucyHke npejcTaiieH rpayK 3aBUCMMOCTY MYTH S BeIOCUIIeANCTa OT
BpemMeHH t. B Kakoil MOMEHT BpeMeHU BeJI0CUTIeIUCT ABUrajicsi CO CKOPOCThio 1 m/c?
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A) ot 50 c 1060 c

B)or 30 c 050 c

C)or10cmo 30 c

D)or0pmo 10 c

12. I'py3, MopBeIIeHHbIM K JTMHHON HepacTsHKUMOW HUTH, COBepIaeT Kojiebanus. Uto
TIPOU30M/IeT C MaKCUMaIbHOW KUHEeTUUeCKOM 3Heprueli ecu, 1Mpy HeM3MeHHOM MaKCHMalbHOM
yTJie OTK/IOHEeHUs TPy3a, YMEHbIIUTb JJIUHY HUTU?

A) YBemuuuThCs

B) YMeHbIIUTLCS

C) He u3meHuThCs

D) HeBo3MO)KHO Ompe/ie/iiTh, TaK Kak B 3a/laue He XBaTaeT JaHHbIX

13. ManbuuK CTOJIKHYJI CaHKU C BeplLIMHBbI FOpKU. Cpasy mocje TO/YKa CaHKU UMesu
ckopocTb 1 m/c. BeicoTa ropku 4 M. TpeHre caHOK O CHer TipeHeOpe>kxrMo Mano. KakoBa CKOpoCTb
CAHOK y MOHOXXUS T'OPKU?

A) 4,5 m/c

B) 4,5 km/u



C) 9 wm/c

D) 9 km/u

14. Puibak npeITHYJ ¢ 6epera B HEMOJBIKHYIO /IePeBSHHYIO JIOAKY Ha BOJE CO
ckopocThio 3 M/c. C Kakoli CKOPOCTBIO CTaHeT JIBUTaThCsl PhI0aK B JI0/IKe TI0 BOZe, eC/T Macca
poibaka 80 kr, a Macca yiogku 40 Kr?

A) 20 m/c

B) 6 m/c

C) 4,5 m/c

D) 2 m/c

15. I1epBoe Teno ABUKETCS C yCKOpeHHeM 2,5M/c2, of, AelictBreM cunbl 10 H, a BTopoe
Teso ¢ yCKopeHueM 2 M/c2, nog, ferictBueM cuibl 9 H. Kakoe 13 ten Tskenee?

A) IlepBoe

B) Bropoe

C) Ob6a Tena paBHBI TI0O Macce

D) OnpefenuTh Hemb3s, TaK KaK HEM3BECTHBI [IJIOTHOCTU TeJl

16. OnpegenuTe YMCI0 MOJIEKYJT B 2 MOJIb KUC/I0PO/ia K UMC/TY MOJIEKYJI, COAEPKALLUXCS
B 2 MOJIb BOJOPO/ia.

A)1l

B)2

C)8

D) 16

17. BpoyHOBCKOe ABUXEeHUe...

A) becriopsijouHOe JBIKEHHE OT/e/IbHBIX aTOMOB

B) GecriopsijouHOe JBIKEHNE OT/e/IbHBIX MOJIEKY/T

C) 6ecriopsijouHOe JBKEeHHe MeTKUX TBePAbIX YaCTHUL] B KUJKOCTH

D) Bce Tpu npejpiylijue OTBeTa

18. M306apHbIii POLIECC - ITO MPOLIECC TTPH MTOCTOSTHHOM 3HaUeHUH. ..

A) obbema

B) paBnenus

C) TemmiepaTypsl

19. Kak u3meHUTCA Cpe/iHsAs KUHeTUYeCcKasl SHeprusi MoJeKyJ1 ujieaJbHoro rasa npu
yBe/IMYeHUH TeMIiepaTypbl B 2 pasa?

A) yBenmmuutcs B 2 pasa

B) He u3meHuTCS

C) ymeHbIIUTCA B 2 pasa

D) yBennuurcs B 4 pasa

20. Kakoe 13 ypaBHEHUH SIB/ISIeTCSl ypaBHEHMEM COCTOSIHUS U/iealbHOro rasa?

A) A=P-AV

3m
U==—RT
B) 20

C) PV:%RT

D)Q=U+P-AV
21.CpaBnurte Temrepatypy T1 B OTKPBITOM COCY/ie Ha BepIIMHe rophbl C TeMIepaTypoi

KureHud 1, B L1axre.
A) T1 = Tz



rasa’?

B)T,>T,

OT.<T,

22. YtoOblI faB/ieHue Ta3a yBeJIUUUIOCH B 4 pa3a, 00beM raza HeoOX0JUMo...

A) yBenuuuTh B 2 pasa

B) ymeHb1IuTh B 2 pasa

C) yBesnuuTsh B 4 pasa

D) ymeHb1UTS B 4 pasa

23.'a3 M30TepMUUeCKH paclliupu/cs. Kak mMpu 3TOM M3MeHWIach BHYTPEHHsISI SHeprus

A) AU=Q

B) AU=0

C) AU=Q

D) AU <Q

24. Uemy paBHO M3MeHeHHe BHYTPeHHel SHepruu rasa, ecjii emy repejjaHo KOJIMUeCTBO

terioTel 300 /I, a BHEIITHWe CUJTbI COBEPIIIWIN Hafl HUM paboTty paBHyto 500 [Ix?

A) 200 Tx
B) 300 Ix
C) 400 Ix
D) 500 Ix
E) 600 dx
25. TeryioBasg MalIMHa 3a LMK/ mosiydyaeTr OT HarpeBarens 120 [IK TeryoTel U OT[aeT

xosogunbHUKyY 60 bx. Hanpure KII/I mamvHel.

A) 60 %

B) 50%

C) 40%

D) 30%

26. KI1/] nurarenst aTomoousi 25%. CKobKo 6eH31Ha cropeno 6ecriosie3Ho, eciv B 6ak

3anpasuid 100 i1?

A) 100 n
B)75n
C)50 n
D)25n

Kntouu K Tectam:
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KpuTepuu oneHuBaHusA:



OLleHKa «OT/IMYHO» BBICTABJISIETCS CTYAEeHTY, eC/Id OH npaBu/ibHO oTBeTW/I Ha 90-100% ot
00I11eTo UrCIIa BOMPOCOB TeCTOBBIX 3a/iaHui (21-26 NpaBUIBLHBIX OTBETOB).

OrjeHKa «XOpOLLO» BBICTABIISETCS CTYZAEHTY, eC/Id OH npaBwiIbHO oTBeTWI Ha 70-89% ot
o0I11ero urcsia BOIMPOCOB TeCTOBBIX 3a/iaHuii (18-20 rnpaBUIBHBIX OTBETOB).

O1eHKa «yZ0B/IeTBOPUTEIBLHO» BbICTaB/ISIETCS CTYAEHTY, eC/TU OH MPaBU/IbHO OTBETU/ Ha
50-69% or ob11iero urcia BOIPOCOB TeCTOBBIX 3a/iaHuii (13-17 MpaBUIBLHBIX OTBETOB).

OLeHKa «HeYyZJ0B/IeTBOPUTEIbHO» BBICTABJISETCS CTYZAEHTY, eC/Id OH MPaBU/IbHO OTBETUII
MeHee ueM Ha 50% OT 00I11Iero urc/ia BOIPOCOB TECTOBLIX 3aflaHuii (MeHee 13 0TBeTOB).

Pazpen 3. DieKTpojMHaMHUKa

Tema 3.1 J1eKTpUYecKoe moJjie
Bonpocsl Tecra:

1. YKakuTe COOTBETCTBUE CTPe/IKAMU:
HasBanuto ¢pu3nueckoil BeTMYMHbI COOTBETCTBYET YCJIOBHOE 0003HaueHue

A
1) Cuna ToKa )4
b)I
2) HarnpsbkeHue
B)U
3)C
) ConpoTHB/ieHHE IR

2. O6BeuTe HOMEP MPABUILHOTO TIPOJODKEHHS TIPe/II0KEeHMUST:
Cuna B3auMO/|eMCTBUS IBYX HEIOBW)KHBIX 3/1eKTPUUYEeCKUX 3apsiJioB

1) npsiMo MpoMNoOpLMOHa/IbHA PACCTOSTHUIO MEXy HUMU

2) obpaTHO MPOIIOPL{MOHAIbHA PACCTOSTHUIO MeXX/1y HUMHU

3) npsIMO NPONOPLIMOHA/IbHA KBaJpaTy PacCTOSIHUSL MeXy HUMU

4) obpaTHO MPOMOPLIMOHAIbHA KBaJJpaTy PACCTOSIHUSL MeXKAY HUMH
3. O6BeiMiTe HOMEp MPaBUILHOTO OTBETA:
Kakoe u3 siBjieHMI1 MOXKHO Ha3BaTh 371eKTPUYECKUM TOKOM?

1) [IBr>KeHre MOJIOTOYKA B 3/IeKTPUUECKOM 3BOHKE Tepe/] YjapoM O 3BOHKOBYIO Ually

2) IToBOpOT CTpenKy KoMIiaca Ha ceBep Py OPUEeHTUPOBAHUU Ha MECTHOCTH

3) [TonéT MoneKy/ibl BOAOPO/a MEXY JBYMsI 3apsKeHHBIMU IapUKaMU

4) Pa3psiJi MOJTHUM BO BpeMsi I'PO3bl
4. O6BeguTEe HOMED TTPABU/ILHOTO OTBETA:
Kycok nipoBosioku cinoxunu BAsoe. Eé conpoTtus/ieHye

1) ymMeHbLIWTCS BABOE

2) yBeIMUUTCS BIBOE

3) YMEHBIIUTCS BUETBEPO

4) yBeJIMUUTCS] BUETBEPO
5. 3anmmmre: ®opmyia 3akoHa KynoHa
6. 3anumumre: ®opmysa 3akoHa OMa Zi1 yyacTKa Ljenu
7. 3anuiure: dopmyJsia 3akoHa Oma /17151 TTOJTHOM Lenu
8. 3anummTe: ®opmysia 3akoHa AmMriepa
9. O6BeUTE HOMED MTPABUIHLHOTO OTBETA:
9/ C ucroyHrka ToKa — 310




1) MOZy/Ib CTOPOHHEW CUJIBI, J€MCTBYIOLEN Ha 3JIeKTPUUeCKUe 3aps/ibl B UCTOUHUKE
TOKa

2) paboTa CTOPOHHEM CHWJIBI, IeHCTBYIOIEN Ha 37IeKTPUUECKHe 3apsifibl B UCTOUHUKE
TOKa

3) oTHoO1IeHre pabOThI 37IEKTPOCTaTHUECKOM CUJTBI K 3apsiy, TlepeMeliaeMoMy BHYTPH
VICTOYHMKA TOKa

4) oTHOIIEHWe pPAbOTBl CTOPDOHHEH CUIBI K 3apsifly, TepeMelaeMOMYy BHYTPH
VICTOYHMKA TOKa

10. O6BeauTE HOMEP TIPaBUILHOTO OTBETA:

Ha npoBojHUK, pacrio/io>XeHHbI B OJHOPOJHOM MarHUTHOM moje mnof yriaoM 300 K
HanpaB/IeHUIO JIMHUM MarHUTHOM MHAYKUMH, felicTByeT cuia F. Eciu yBennuuts 5T0OT yron B 3
pasa, TO Ha MPOBO/IHUK OyZeT feliCTBOBaTh CU/la, PaBHast

1)0
2) 0.5F
3) 2F
4) 3F
11. O6BeauTe HOMEpa BIOPAHHBIX CXEM:
BribepuTe cxembl 3/IeKTPUUECKHUX LieTiel C Tapasiie/ibHbIM COeIMHEHUEeM 3JIeMeHTOB

12. O6BeauTE HOMED TIPaBUIBLHOTO OTBETA:

Kakumu HoOcuTenssMy 371eKTpUYEeCcKOro 3apsza Co3[4aéTcs TOK B IMOJIyNPOBOJHHKAX, He
cojieprKalux npuMecem?

1) TonbKo 371€KTpOHaMU;
2) ToibKO MOHaAMU;
3) DJieKTpOHaMH1 ¥ MOHaMU;
4) DyeKTpoHaMH U [IbIpKaMu
13. O6BeauTe HOMEP TIPAaBUILHOTO OTBeTa: TOK B MeTasiaX CO3/1aéTCsl JBM)KeHHEM
1) 2/1eKTPOHOB;
2) WOHOB,
3) aTOMOB;
4) MoJeKyn
14. O6BeguTe HOMeEp MPAaBUILHOTO OTBeTa: MarHuTHasi UHAYKLWS U3MepsieTCs B
1) Bo;
2) T
3) A;
4) I'n.

15. O6BeauTEe HOMEP MPAaBU/ILHOTO OTBeTa: [Ipu cusle TOKa B 37eKTpudeckoi reru 0,6 A
COTPOTUBJ/IEHHE JIaMITbl paBHO 5 OM. MOLLIHOCTB 3/IEKTPUYECKOr0 TOKA, BbIJe/ISFOIerocss Ha HUTU
JlamMIIbl, paBHa

1) 0,06 Bt
2) 1,8 Br
3) 3BT



4) 15 Br
16. Hantu sHepruro KoHzeHcaropa éMKOCTb0 800 MK®D, 3apsykKeHHOIO [0 HalpsyKeHUs

300 B. 3anuimmTe oTBeT:

17. C KakoW CUIOW JeHCTBYeT MarHUTHOe ToJsie MHAyKiverd 10 MTn Ha mpoBOJHUK, B
KOTOpOM cuiia Toka 50A, ec/iv I/TMHa aKTUBHOM YacTH rpoBoAHUKa 0,1 m? JIMHUY UHAYKLUWAW TOJIST
u TOK B3aMMHO NeprneHuKY/IsIPHBI. 3anuirre

OTBeT:

18. Havitu cuny Toka B Lieny ncrtounvka ¢ 3/1C 12 B v BHyTpeHHMM CONpOTUB/IeHHEM 1
OM, K KOTOpOMY MOJK/IFOUEH PeoCcTaT CONpoTHBIeHrneM 5 OM. 3arnuiluTe OTBeT:

Kirouu K Tectam:

No 1 2 (3] 4 5 6 7 8 9

O |1B;2-B;3T | 4 | 4|3 | F=k2d |22} ¢ F=BIsine | 4
r R R+r

No 10 11 |12 13 14 15 16 17 18

0 3 2.3 4 1 2 2 36 Ik 0,05H | 2A

Kpurepumu orjeHuBanus:

OLleHKa «OT/IMYHO» BBICTABJISAETCS CTYAEHTY, eC/id OH npaBr/ibHO 0TBeTr/1 Ha 90-100% ot
0011[ero yrcsia BOMPOCOB TECTOBBIX 3a/iaHui (16-18 mpaBU/IbHBIX OTBETOB).

OLleHKa «XOpOILLO» BBICTaBJISIETCS CTYJIeHTY, eC/IM OH NpaBU/IbHO OTBeTU/I Ha 70-89% ot
00I111ero yrcia BOMPOCOB TeCTOBBIX 3aiaHui (13-15 rmpaBUIBHBIX OTBETOB).

OreHKa «yZl0BJIETBOPUTE/ILHO» BBICTAB/ISIETCS CTYZEHTY, eC/IM OH NPaBUIbHO OTBETU/I Ha
50-69% or 06111ero UrC/Ia BOMPOCOB TECTOBBIX 3a/iaHui (9-12 NpaBUIbHBIX OTBETOB).

O1leHKa «HeYyJ0B/IeTBOPUTEIbHO» BHICTABJISETCS CTYZAEHTY, eC/Id OH MPaBU/IbHO OTBETHUI
MeHee yeM Ha 50% OT 00I11lero urcsia BOIPOCOB TeCTOBLIX 3aflaHuil (MeHee 9 OTBETOB).

Paszgen 5. OnTHKa
Tema 5.1 I'eomeTpuueckas onTuka.
Bonpocsl Tecra:
1. Yr710M nasieHus: Ha3bIBAKOT YIOl MEXAY. ..
A. OTpa)XEHHBIM JIyYOM U MaJarluM
b. oTpakarolieli TOBepXHOCTBIO U MepIeHAUKY/ISIPOM
B. neprieHuKy5IpOM U MaJjaroLyM JIy4oM
I'. oTpaskaroieli MOBEPXHOCTHIO U MPEJIOM/IEHHBIM JTy4OM

2. ©opmyJia TOHKOM JIMH3bI
A.1/d+1/D=D

b. 1/d +1/f=1/F
B.1/d+1/D=1/F

3. IlpegmeT HaxoAWUTCS OT coOMparoIell JIMH3bI HAa PacCTOSTHUM, OosbilieM (HOKYCHOTO,
HO MeHbIIIEM JBOMHOTO (hoKycHOro. 300pa>keHue ripegmeTa — ...

A. MHMMOe ¥ HaXOJUTCSI MEX/y JIUH30M U (POKyCcoM

b. peiicTBUTeIbHOE Y HAXOAUTCS MEX/Y JIMH30HM U (POKYyCOM



B. melicTBUTeNbHOE Y HAXOAUTCS MeXY POKYCOM U JBOMHBIM (HOKyCOM
I'. peiicTBUTeIbHOE Y HAXOAUTCS 3a ABOMHBIM (POKYCOM

4. AGCO/IOTHBIN TIOKa3aTeb TIPeIOMIeHUs JIF000H Cpeibl:
A)n<1
B)n=1
B)n>1
MNn=0

5. SIBjeHWe TIOIHOTO BHYTPEHHEro OTpPakKeHWs] MOXKeT HabJito[jaThCsl MpU Tepexo/e
CBeTOBOIO JIyya:

A. Uepe3 rpaHulily pa3jena q0bIx cpe.

b. 13 BOg®BI B BO3AYX;

B. V3 npo3pauHoli cpeibl B HEIIPO3payHYlo;

I'. 13 Bo3/yxa B BOAy uepe3 rpaHULly pa3jea to0bixX cpe.

6. Kakoe siBjienre oTkpbu1 HbrOTOH
A. Nutepdepenius
b. Iucniepcus
B. Judpakius
I'. ITonsspusanus

7. Ha 6esiom ymcTe OymMary HarmicaHO KpacHBIM ()JIOMacTepoM «YZOBJIETBOPUTEIbEHO» U
3e/IEHbIM (hJIOMacTePOM — «XOpOIo». Yepe3 Kakoe CTEK/IO Ha/l0 CMOTPeTb, UTOOBI YBH/IETh
OLIeHKY «YZIOBJIETBOPUTETBHO»?

A. Yepe3s KpacHOe CTeKJI0

b. Ipu mro60oM cTeksie HaMUCh Oy/IeT BUIHA YEPHBIM 1IBETOM

B. Uepes zBa cTek/a BMecTe

I'. Yepes 3eneHoe CTEKIIO

8. Kakoe ¢u3nyeckoe siBjieHre 00bSCHSIET Paly’>KHYIO OKPACKY Uelllyd PhIObI?
A. Iudpakuus cBeta

b. nTepdepeniiys cBeTa

B. Jucriepcus cBeta

I'. ITongpusauus ceeta

9. OnTuueckasi cuia JMH3bI paBHa 5 AnTp. KakoBo (hoKycHOe paccTosiHe TUH3bI?
A.5cm

b.0.2 cm

B.20 cm

I'N'dcm

10. Korpa npumMepHO MOSIBUWIUCH TTePBble OUKU?
A. Okoso 1387 .
b. Okoso 1286 1.
B. Okomno 1754 r.



I'. Okomno 1643 .

11. ConHeuHBIN CBeT MajiaeT Ha [WCK, HaOJ/OJaTe/lb BUAWT Yepe/OBaHUE IIBETHBIX
nosioc. Ha KakoMm siBJIeHMM 0OCHOBAaHO 0Opa30BaHMe IBETHBIX TI0I0C?

A. Iudpakuys oTpakeHHBIX Jlyueli cBeTa

b. ITornomieHre CBeTOBBIX BOJH ONpe/ie/IeHHOW JJTUHBI BOJTHBI

B. IIpsiMonuHeliHOe pacripocTpaHeHWe CBeTa

I'. Jucrniepcus cBeta

12. BepHo yTBepxaeHue(-51):

Iucniepcreti cBeTa 00bsICHSIETCST PU3UUECKOE SIBIEHUE:

A — ¢uoneToBbIl 1IBET MbI/IbHOM TJIEHKH, OCBeljaeMOU OesibiM CBETOM.

b — ¢rosneToBsIi 11BeT aba)Kypa HaCTOBHOM JIaMITbl, CBeTSILIeHCst OeTbIM CBETOM.
1) TosbKO A

2) Tosibko b

3)uA,ub

4Huu A, vu b

13. Jlyy, upyiuii napasuiesibHO IJIaBHOM ONTHYECKOW OCH JIMH3bI 110C/Ie TIPe/IOM/IeHUs

A. uzéT yepe3s ABOWHOM (OKyC

B. uiéT yepe3 oNTUUECKWM LIEHTP JIUH3bI
B. nmocsie npenomienust UAET uepe3 PoKyC
['. HUKOTja He TIPeJIOMJISIeTCS

14. Tlpo3pauHoe TenO, OrpaHUYEHHOe [JByMs C(epuuecKMH IIOBEPXHOCTSIMHU,
HasbIBaeTCs

A. 3epkajiom

b. cBeTOBOIOM

B. nun3oi

I'. creknsiHHOM NpU3MOH

15.Tlpy momaziaHMy COJTHEYHOTO CBeTa Ha Karuyid JA0XKAs obpasyercss papyra.
OOBSICHSIETCSI 3TO TeM, UTO Oe/IbIM CBET COCTOUT W3 3/IEKTPOMArHUTHBIX BOJTH C Pa3HOM JJIMHOM
BOJIHBI, KOTOPbIe KarisiMU BOZbI [10-pa3sHOMY ...

A. mornoarTcs

b. npenomsitoTcs

B. nonspusyrotca

I'. oTpaxkaroTcs

Kirouu K Tectam:
Ne 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
O B b r B A b r b B b A 2 b B T

KpuTepun oneHuBaHusA:



OLleHKa «OT/IMYHO» BBICTABJISIETCS CTYAEeHTY, eC/Id OH npaBu/ibHO oTBeTW/I Ha 90-100% ot
00I11eTo UrCIa BOMPOCOB TeCTOBBIX 3a/iaHui (14-15 MpaBUIBHBIX OTBETOB).

OrjeHKa «XOpOLLO» BBICTABIISETCS CTYZAEHTY, eC/Id OH npaBwiIbHO oTBeTWI Ha 70-89% ot
o0111ero urcsia BOMPOCOB TeCTOBBIX 3a/aHuii (10-13 npaBUIBHBIX OTBETOB).

O1eHKa «yZ0B/IeTBOPUTEIBLHO» BbICTaB/ISIETCS CTYAEHTY, eC/TU OH MPaBU/IbHO OTBETU/ Ha
50-69% or ob11iero urcia BOIPOCOB TECTOBBIX 3a/iaHui (7-9 MpaBUIBHBIX OTBETOB).

OLeHKa «HeYyZJ0B/IeTBOPUTEIbHO» BBICTABJISETCS CTYZAEHTY, eC/Id OH MPaBU/IbHO OTBETUII
MeHee yueM Ha 50% OT 00I11ero urcia BOMPOCOB TeCTOBBIX 3a/laHui (MeHee 7 OTBETOB).

3. OueHo4YHbIe CPeACTBA /AJisl MPOMEXYTOUHOH aTrTeCcTaluu

3.1. BoripocsI K 3K3aMeHy

L BrKeHue.
Kunematuka nocrynaresibHOTO JBUKEHUS.
KunemaTuka BpaljaTesibHOr0 JBU)KEeHHUS.
JvHamMuyKa noCTynaTe/IbHOTO JBUKEHUS.
JvHaMyKa BpallaTe/bHOTO JBHUKEHUS.
KpuBosmHeliHoe ABM>XeHUe.
3akoH BceMUpPHOTO TSArOTeHUS.
Cuisl B pupofe.
Nmnynsc Tena.

. Mexanuueckasi sHeprus TeJa.

. HenHepuanbHble cucTemMbl OTCYETA.

. Craruka.

. MexaHuKa KUOKOCTH U rasa.

. Konebanuist 1 BO/HBI.

. dnementsl C.T.O.

. OCHOBBI MOJIEKY/IIPHO-KWHETUYECKOW TeOPUU.

. I'a30BbIe 3aKOHBI.

. IlepBoe Hauano TepMOAUHAMUKMU.

. Bropoe Hauano TepMOAMHAMUKH.

. DHTpOIUSI.

. Hukn KapHo.

. TerioBele Matvsbl. KIT/I.

. DJIeKTpOCTaTUKa.

. DNeKTpoAHaMUKa.

. DJIeKTpUUeCKU TOK.

. Teopus mpoBOAUMOCTH B MeTasljlax.

. Teopust NpPOBOAMMOCTH B 3/IEKTPOIUTAX.

. Teopus MpOBOAWMOCTH B rasax.

. Teopust IpPOBOAUMOCTH B MOJyIPOBOJHUKAX.

. MarauTHoe mose.

. DJIEKTPOMAarHuTHOeE T0JIe.

. OcHOBBI (hOTOMETPUHU, 3aKOHBI OCBEIIIEHHOCTH.

. 'eomeTpurueckas onruka.

. NuTepdepentus u audpakiiys cBeTa.

. [Tonsipu3zaums ceera.

. ducniepcus cBera.

. KBaHTOBBIE sIBNIEHUS.

. CTpoeHue aToma.

. Ctpoenwue szpa.

LCoOoONUTAEWN =

_ =
_ O
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3.2.

1.

10.

11

12.

13.

14.

15.

40. Dy1leMeHTapHbIe YaCTULIbL.

KommniekT npakTHueckMx 3afilaHii K 3K3aMeHy

ABTOMOOUL TporaeTcst ¢ Mecta U 3a 10 c pa3roHsieTcsi 10 ckopocTd 72 KM/4. C KaKuM
yCKOpeHHeM /IBUTAJICSi aBTOMOOU/Tb U KaKOU My Th OH IPOILIIesT IIPH 3TOM?

Kakoe yckopenue OyieT coo01jaTh KaMHIO Maccoi 3 Kr cuma 60 H?

OrpeziesiiTe TIOJIHYO MeXaHAUeCKYI0 3Hepruro Tefa Maccout 500 T, IBUXKYIIErocsi Ha BbICOTe
10 M co ckopocThro 20 M/c.

BbIunc/iiTe 1epuos U 4acToTy KosiebaH! MasTHUKA JJTMHOU 9,8 M.

VmeeTcst ABa mipefMeTa OJIMHAKOBOM MacChl U OJJMHAKOBOW TemriepaTyphl: OJUH U3 Me[IH,
Apyroit u3 amoMuHMs. Kakod M3 HUX HarpeeTcs [0 Oosee BBICOKOM TeMIiepaTyphl Ipu
repejaye MM OJUHAKOBOIO KO/JMYeCTBAa TeIUIOTHI? YjesnbHasd TeryioeMKocTb meau 400
Ix/(kr-°C), amomunust — 920 Ix/(kr-°C).

ABTOMOOWH [BIKETCSI TIO BBIMYKJIOMY MOCTY, WMEIOIIEMY pafuyC KpuBU3HBI 10 M.
Ckopoctb aBTOMOOMs 36 KM/u.UeMy paBHO ero yckopeHue? Kyza oHO HarpaBiieHO?

Ha BbicoTe 4 M BUCUT 5106710K0 Maccou 50 r. Uemy paBHa cu/ia TsDKECTH, JIeHCTBYOIasi Ha
Hero? C Kakod CKOPOCTBIO YapUTCS 3TO sI0JI0KO O 3eMJTI0, €C/TA COPBETCS C BETKU?

UeMy paBHa CKOPOCTb ITOPOXOBOM pakeTbl MacCOM 2 KI IOC/e BblIeTa U3 Hee NMPOAYKTOB
cropanusi Mmaccou 0,2 kr co ckopocTsto 500 m/c?

Kakoe kK0/MuecTBO TerioThl He0OXOUMO /I/Isi HarpeBaHUsl CTaIbHOM eTali MacCcou 2 Kr Ha
20 °C ? Y penbHasi TerioeMKOCTb cTanu paBHa 500 bx/(kr-°C).

Y4acToK  5/1IeKTpUUeCKOM 1Lield COCTOMT U3 TpeX pPe3UCTOpPOB, COeJMHEHHBIX
nocsiefioBare/ibHO. CONPOTHB/IEHUS IEPBOTO ¥ BTOPOT'O PE3UCTOPOB PaBHbI COOTBETCTBEHHO
Ri= 36 Om u R, =54 Om. HanpsikeHve Ha nepBoM pe3ucTope paBHO 6B. Onpenenvre cumy
TOKa B yuacTKe L|ey; HarpspKeHWe Ha BTOPOM Pe3UCTOpe; COTMPOTHB/IEHHE pe3ucTtopa Rs,
eC/I1 HanpsbkeHWe Ha HeM paBHO 20B.

. Tpu pesucropa, CONpOTHB/IEHUST KOTOPLIX 2, 6 1 12 OM, coeAuHeHbI MOC/ef0BaTe/IbHO U

MOJIK/IFOUEHbl K UCTOYHUKY TOKa. HampspbkeHre Ha BTOpoM pe3uctope paBHO 8B. Haiigute
HarpspKeHUsl Ha TIePBOM U TPeTbeM pe3nCTopax.

B cetb ¢ HanpsokeHuem 220 B BK/IHOYEHBI TOCAe[OBare/qbHO peoctar ¥ 10 jamm
coripoTuB/ieHreM 24 OM Kak/iasi, paCCUMTaHHbIe Ha HarpsbkeHue 12 B kaxzaas. OnpefenuTb
CU/Ty TOKA B LIe[A U COMPOTHBJIEHHE PeOCTaTa, eC/IM OH BK/IFOUEH MOJIHOCTBIO.

YeThIpe MPOBOJHUKA C COMPOTHBIeHHEeM 1o 1,5 OM Kax[plidi TpeOyeTcs COeJUHUTH TakK,
YyTOOBI MOTyUnTh corpoTrBieHre 2 Om. Kak 31o cenats? Hapucyiite cxemy.

KakoBo cornpoTuBneHne KakJoro u3 AByX MPOBOJHUKOB, €C/IU MPU UX MOC/Ie[0BaTebHOM
coeIMHeHUH 1ojiyyaercs conportusienue 20 Owm, a npu napauienbHoMm 5 OM?

YeMy paBHa cuia TOKa, TIPOTEKAOIETO uepe3 OOIIY YacTh /I€KTPUUECKOW IIeNd, eC/IH
R; =R, =50wMm, Rs= Ry =Rs =10 Om?

Kpurepumn orjeHuBaHus:

OLleHKYy «OT/IMYHO» CTY/IeHT M0/y4aeT, eCIu:

— CTYyZeHT I71yDOKO 1 BCeCTOPOHHE YCBOWJI TIPOTPaMMHBIN MaTepHar;

— YBEpeHHO, JIOTUUYHO, I10C/Iel0BaTe/IbHO M TPAMOTHO €ro U3Jaraer;

— OINUpasCh Ha 3HAHWSI OCHOBHOM U [IOTIOJIHUTEIbHOM JINTepaTypbl, TECHO NPUBS3bIBAET

YCBO€HHLbIE€ HAYYHbIE IMOJIOKEHUS C HpaKTI/I‘—IECKOI\/‘I AedATe/IbHOCTBIO;

— yMesio 000CHOBBIBaeT U apryMeHTUPYeT BblZIBUTaeMble UM H/leH;



— JleslaeT BBIBO/IbI M 0000II[eHNS;

— CBODOO/IHO BJIa/IE€T CUCTEMOM MOHATUM TI0 AUCIIUTINHE.

OLjeHKY «X0pOoLI0» CTYZeHT I10/1y4aeT, ec/Iu:

— CTYJeHT TBep/l0 YCBOW/ MPOrpaMMHbIN MaTepuasl, TPaMOTHO U T10 CYILeCTBY U3/1araet
ero, ONypasiCb Ha 3HaHUS1 OCHOBHOM JIUTePATyphl;

— He JIONyCKaeT CyL[eCTBeHHbIX HETOUHOCTeH;

— yBsi3bIBaeT YCBOEHHbIe 3HAaHUsI C TIPAKTUYECKOH /1esiTe/IbHOCThIO;

— apryMeHTHpYyeT Hay4HbIe [10/I0’KeHUS;

— [enaeT BBIBOZBI U 000011IeHNS;

— BJIa/IeeT CUCTeMOM MOHITUM 10 AUCLIUTIIUHE.

OLIeHKY «y/I0BJIETBOPUTE/IBHO» CTY/IeHT T0JIy4yaeT, eCJIu:

— CTYJEeHT YCBOW/ TOJIbLKO OCHOBHOM MpOrpaMMHbIN MaTepual, 1o CYIIeCTBY M3/araeT
ero, OrnypasiCb Ha 3HaHHS TOJILKO OCHOBHOM JIUTepaTyphbI;

— JOTlyCKaeT HecyllleCTBeHHbIe OINOKN U HETOUHOCTH;

— WCIBIThIBAET 3aTPYJHEHUS B MPAKTUYECKOM NTPUMEHEHUU 3HaHU;

— cnabo apryMeHTHpyeT Hay4HbIe TT0JI0XKEeHUsT;

— 3arpyAHsieTcsi B JOPMyMPOBAaHUM BBIBO/IOB M 0000IIIeHN;

— YaCTUYHO B/aJieeT CUCTeMOU MOHSITUM M0 AUCLIUITIMHE.

O1LleHKY, «Hey/|0BJ1eTBOPUTEe/IbHO» CTY/IeHT M0y4aeT, eCu:

— CTYZeHT He YCBOWJ 3HaUUTE/bHOM YaCTH MPOrpaMMHOI0 MaTepuasa;

— [JIOTTyCKaeT CyIIleCTBeHHbIe OIMOKK U HETOYHOCTH TIPU PACCMOTPEHHH Mpobiiem;

— WCIBIThIBAET TPYAHOCTH B MPAaKTUYECKOM MPUMEeHEeHUU 3HaHUI;

— He MOXXeT apryMeHTUPOBaTh HayuHbIe MOJI0XKeHMUS;

— He (opMynMpyeT BbIBOJOB U 0000IIIeHHI.
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