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BBEOEHME

1. Hactosiwee nspgaHne sBNsSeTCA OCHOBHBbIM OpPraHW3aLMOHHO-METOANYECKUM OOKYMEHTOM
y4yebHO-MeTOaMYECKOro  KOMMMeKca no AMCUMNIMHE B COCTaBe MporpaMmbl  MOArOTOBKU
crneumanuctoB cpegHero 3seHa (IMMNCC3). OHO npegHasHayeHO cTaTb AN HUX MEeTOANYECKON
OCHOBOMW MO OCBOEHWUIO AAaHHOW AUCLMNINHBI.

2. CogepxaTtenbHon OCHOBOM ANs pa3paboTku HacToswWwero musgaHus nocnyxuna Pabovas
nporpamMmma y4yebHon OUCUUnivHbl, yTBEPXKAEHHAS B yCTAHOBIIEHHOM NopsiaKe.

3. MeToanyeckne acnekTbl HacTOsLWEro W3gaHusa pas3BuTbl B y4ebOHO-MeToaMYecKow
nuTtepatype un apyrux paspabotkax, Bxogawmx B coctas YMK no gaHHow gucumnnuHe.

4. Joctyn oby4alLMxcsl K 3MEKTPOHHOW Bepcun MeToamyecKMx yka3aHun Mo M3YYeHUIo
AVCLMNAMHBI, obecneveH B MHOpMauUMoHHO-0bpa3oBaTenbHON cpeae yHuBepcuTeTa.

Mpu 3TOM B 3NEKTPOHHYIO BEPCUIO MOTYT ObITb BHECEHBI TEKYLLME U3MEHEHUS U AOMONHEHNS,
HanpaBneHHbIe Ha MOBbILLEHMEe KayecTBa HaCTOALWMX METOANYECKMX YKasaHUn A0 UX nepensgaHns B
YyCTaHOBMEHHOM MOPSAKE.

YBaxaemble obyyvarowmecs!

Mpuctynas k m3ydeHuto HosBow And Bac yyebHOM OUCUMNNAMHBI, HaYHWUTE C BAYMYMBOIO
npoyTeHnss paspaboTaHHbiX Ans Bac cneumanbHbIX METOAMYECKUX yKasaHui. ITo nomoxeT Bam
BOBPEMSI MOHATL 1 MPaBUITbHO OLEHMTL ee porb B Bawwem obpasoBaHum.

O3HakOMMBLUMCb ~ C  OpPraHU3auMOHHbIMW  TpebOoBaHMAMW  OTAENEHUS  CPeAHEero
npodeccuoHanbHoOro obpas3oBaHnsi NO 3TOW AMCLUMMNIIMHE UM COM3MEPMB C HUMW CBOM CUIbl, Bbl
CMOXeTe cAenaTb OCO3HaHHbIV BbIOOp COOCTBEHHOW TaKTUKU M cTpaTerMm y4yebHon OesTenbHOCTH,
ybepeub cammux cebs OT HepasyMHbIX PELUEHMIA MO OTHOLLUEHWIO K HEW B Hayane cemectpa, a He
Torga, Korga yxe cTaHeT no3gHo. Micnonb3ysa 910 usgaHue, Bol 6€3 4ONOMHUTENBHBIX OCMOXHEHWUIA
nogonaeTte K CeMecTpoBOW aTTecTauuyM no 3ToW gucumniuHe. YCnewHocTb aTtTecTauuu 3aBUCUT,
npexge Bcero, ot Bac. Ee 3anor — putmnyHas, LeneHanpasneHHas, Boym4ymeas yvyebHas paborta, B
uensx obecneyeHns KOTOpomr u paspaboTaHbl TU METOAMYECKME YKa3aHus.



1. MaTepuanbl N0 TeOpPeTUYECKOM YacTU AUCLUNIINHbI
1.1. UHghopmayuoHHoe obecrneyeHue obyyeHuUs1
lMepey4yeHb pekomMeHOyeMbIX  y4e6HbIX usdaHuld, UnmepHem  pecypcos,

dononHumensHOU Jsumepamypbl, crApasoyYHbie U donosIHUMesNbHbIe Mamepuasbl Mo
ducyunnuHe

MuHcknin A. A. ®usuka : y4edHuk / A.A. MuHckun, I.HO. MpakoBckuii ; nog obw. pea. FO.U. Ouka, H.C.
MypbliweBon. — 4-e n3a., ncnp. — Mockea : POPYM : UHOPA-M, 2020. — 560 c. —https://znanium.com
catalog/product/1119103

TapacoB O. M. ®usuka : yuedbHoe nocobue / O. M. TapacoB. — Mocksa : POPYM : UHOPA-M, 2019. —
432 c. —https://znanium.com/catalog/product/1012153

Tapacos O. M. ®usuka: nabopaTopHble paboTbl C BONpocamu 1 3agaHusamu : ydebHoe nocobue / O.M.
TapacoB. — 2-e 13g., ucnp. n gon. — Mocksa : POPYM : MUHOPA-M, 2020. — 97 c.

—https://new.znanium.com/catalog/product/1045712

1.2. Temamuyeckul naaH meopemu4yecKo20 oby4yeHus
Pasgen 1. MexaHuka

Tema 1.1 KuHemaTtuka gBMXEHUA MaTepuarnbHON TOUKK.
Tema 1.2 uHamuka matepmuanbHON TOYKU

Tema 1.3 3aKOHbI COXpaHEHUA B MeXaHUKe

Tema 1.4 CtaTuka

Tema 1.5 MexaHnu4eckue BOMHbI U KonebaHus
Pasgen 2. OcHoBbl MONEKYNAPHON hU3NKK

Tema 2.1 OcHoBbl MKT. UaeanbHbIn ras.

Tema 2.2 OCHOBbI TEPMOANHAMUKMN.

Pasgen 3. OcHOBbI 3NEKTPOANHAMMKM.

Tema 3.1 OnekTpocTaTuka.

Tema 3.2 INOCTOAHHbIN 3NEKTPUYECKNIA TOK.

Tema 3.3 DnekTpU4ecKkum ToK B pasfiMyHbIX Tenax.
Tema 3.4 MartunTHOe none.

Tema 3.5 OnekTpomMarHuTHast MHAYKLMS.

Tema 3.6 dneKTpoOMarHMTHbIe KOfiebaHMA U BOJHbI
Pasgen 4. OnTuka.

Tema 4.1 CBeTOBbIE BOSHbI.

Pasgen 5. KsaHToBas usnka

Tema 5.1 KsaHTOBasi onTuka

Tema 5.2 dusmka atoma 1 aToMHOro sapa

2. MaTtepuanbi N0 BXOAHOMY KOHTPOJSIHO
2.1 lMpumepHble mecmoeble 3adaHusi 07151 NpoeedeHUs1 8X0OHO20 KOHMPOJis
1. Npon3BonbHO BbIGpaHHOE TEN0, OTHOCUTENBHO KOTOPOro ONpeaensaeTcs NoNoXeHne OBUXKYLLENCA
MaTepmaanoM TOYKU, HA3blBaeTCH ...

A. Teno otcyerta. B. matepmnanbHas Touka.

B. cuctema otcuyera. I". cuctema KoopamHar.
2. EanHuua namepeHua nytv B MexayHapogHon cucteme ...

A m B. ¢ B. m/c r.m/c2.
3. CkonbKo MEeTPOB COAEPXUTCS B 3KM?

A. 30m B. 300m B. 3000m I". onpenenuTb Henb3as
4. YcnoBHoe 0603Ha4YeHne pmsnyeckor BENUUMHLI — BPEMSI. ..

A U b. F B. m r.t

5. To rpaduky onpegenuTe NyTb Ha y4acTke PpaBHOMEPHOIO NPAMOSMHENHOMO ABUKEHUS.


https://new.znanium.com/catalog/product/1045712
https://znanium.com/catalog/product/1012153
https://znanium.com/catalog/product/1119103
https://znanium.com/catalog/product/1119103
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6. Teno HauMHaeT ABMKeHMe co CKopocTbio 10 M/C 1 yckopeHnem 3 M/c? . B KOHLe 2-0i CeKyHAbI
CKOpOCTb OyneT paBHa ...

A. 16 m/c B. 10 m/c B. 4 mic Ir.3,5wlc.
7. Mog gevicteueM cunbl 140 H Teno nonydaet yckopenue 2 m/c?. Macca
3TOro Tena paBHa......

A. 70 kr. b. 22 «r. B.280 «r. .142 kr.
8. [OBa tena maccamu 200 r n 500 r HaxogaTcsa Ha paccToaHum 10 M apyr oT apyra. Kakosa cuna

B3aUMOEWNCTBUSA MEXAY TENamu.
A.0,1*10™H B.0,4*10™H B.9* 10™ H. r.e,7*10™"H

9. MNpwu Heynpyrom yaape AByX Ten nx macca

A. He meHsieTca b. yBennumsaetca B. ymeHblwaetca  I. paBHa Hyrmo

10. Hangute chopmyny anga pacyeTa KUHETUYECKOW SHEPTUN

A. mv?/2 B mgh B. ma I kx

11. Npun TasHWM cHera ero Temneparypa..............
A. He ns3meHsieTcs b. ysenuumeaetcs
B. ymeHblIaeTcs I". He onpepenseTcsa
12. Ecnu ckopoCTb ABUXEHUSA MOMNEKYN YMeHbLlUMNach, TO TeMnepaTtypa AaHHOro BeLLecTBa......
A. He MeHsieTcA B. yBenuumsaetca B. ymeHblwaeTca  [. paBHa Hynio
13. Cvna Toka B Lenu MoxeT bbITb M3amepeHa
A. amnepmeTpom b. BONbTMETPOM B. peoctatom  [.oMmeTpoM.
14. Cuna ToKa B uenu 2A, a HanpshkeHne 4B. KakoBo conpoTuBneHue Lenun?
A. 4 Om b. 6 Om B.20wm .8 Om

15. [1Ba peanctopa no 2 Om coeanHeHbl napannensHo. KakoBo mx obee conpoTneneHme?

A. 2 Om B.4 Om B.10Om I.0,50m

2.2 Kpumepuu oyeHueaHusi 8X00HO20 KOHMPOJIsi
- OLleHKa «OTNNYHO» BbICTaBnseTcs obyyatoemycs, ecnu nonyyveHo 81% v 6onee npaBurbHbIX
OTBETOB.
- OUEeHKa «xopoLuoy» - nony4eHo oT 71 oo 80% npaBurbHbIX OTBETOB.
- OLIEHKa «YL4OBMNETBOPUTENBHO» - MOMyyYeHo oT 61 0o 70% npaBunbHbIX OTBETOB.
- OLIEHKa «HEeyOOBIEeTBOPUTENBLHOY - NOMNy4YeHO MeHee 61% npaBuNbHbIX OTBETOB

3. MaTtepuanbl Nno naéopaTtopHbIM 3aHATUAM
3.1.1 Memoduyeckue yKka3aHusi No eblrnosIHeHUo 1abopamopHbix pabom no
ducuyunnuHe

B xoge nabopaTopHbIX 3aHATUN, Kak OOHOW M3 (DOPM CUCTEMATUYECKUX YYEOHbIX 3aHATUN,
obyyatomecs npuobpeTatoT HEOOX0AMMbIE YMEHMS U HaBbIKW MO TOMY NN MHOMY pa3feny
AUCLUNAUHBI « DU3nkar.

O6wwme uenu nabopaTopHbIX 3aHATUA CBOAATCS K 3aKPENeHN0 TEOPETUYECKUX 3HAHWIA,
6onee rmyboKoMy OCBOEHUIO Y€ MMEIOLLMXCS Yy 00y4YaloLLnXCA YMEHNIA U HaBbIKOB 1 NpUobpeTeHuto
HOBbIX YMEHWI N HaBbIKOB, HEOOXOOUMbIX UM Afsi OCYLLECTBIEHNSI CBOEN NPOdECCUOHANBbHON
OEeSATENBHOCTU U COCTaBNSAOLLMX kKBanMdUKaunoHHbIe TpeboBaHMS K cneumanmcTy.

OCHOBHbIMU 3aa4amMu NTabopaTopHbIX 3aHATUIA ABMASAKOTCA:

* yrnybneHve TeopeTnYecKon 1 NPakTU4EeCKo NoAroTOBKY;

* NpnbnmxeHne y4ebHOro npoLecca K pearnbHbIM YCOBUSM paboTbl TEXHUKA;
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* pa3BMTUE MHULMATMBBI U CAMOCTOATENBHOCTM 00Yy4YatoLLMXCA BO BPEMS BbIMOJSIHEHUS MU
NPaKTUYECKNX 3aHATUN.

JlaGopaTtopHble 3aHATUSA Kak BUg y4ebHom AesaTenbHOCTM OOIMKHBI MPOBOANTLCS B CnieumarnsHO
obopynoBaHHbIX TabopaTtopusix, rae BbIMONHATCA nabopaTopHble paboThl (3agaHus).

Heobxogumble CTPYKTYpHbIE SNeMEHTbI TabopaTOPHOro 3aHATUS:

®  WHCTpYKTax, NPOBOAUMBIV NpenogaBaTenem;

e camocTosiTeNbHasa AeATENbHOCTb yYaLUMXCS;

e 0obcyxgeHve UTOroB BbIMOSTHEHMS NabopaTopHoW paboThl (3agaHus).

Mepen BbinonHeHWeM nabopaTopHoro 3agaHuns (paboTbl) NPOBOAUTCH NPOBEPKa 3HAHUIN yYaLLMXCH —
NX TEOPETUYECKON FOTOBHOCTU K BbINOMHEHWNIO 3a4aHus.

JlabopaTtopHoe 3agaHue (paboTta) MOXET HOCUTb PenpoayKTUBHbIN, YaCTUHHO-MOUCKOBBIN 1
MOWCKOBbIV XapakTtep.

PaboTbl, HocsALmME pernpodyKmueHbIl XxapaKkTep, OTMYaKTCs TEM, YTO NPU UX NPOBEAEHWM
yyalimecs nonb3yTcs NoagpoOHBIMM MHCTPYKUUSAMU, B KOTOPbIX YKa3aHbl: Lenb paboTbl, NOACHEHUS
(Teopus, OCHOBHbIE XapakTepucTukn), 06opyaoBaHmne, annapaTtypa, matepuarnbsl U UX XapakTepUCTUKM,
NopsiAOK BbINONTHEHUSA paboTbl, Tabnuubl, BbiBoAbl (6€3 (OpMYNMPOBOK), KOHTPOJSIbHBIE BOMPOCHI,
yyebHas n cneuunanbHas nutepartypa.

PaboTbl, HOCALLME YacmUYHO-MOUCKO8bIU XapaKTep, OTNINYaTCHA TeM, YTO MpU X NPOBEeAEeHUN
yyalimecs He nomnb3ylTcsa NOAPOOHBIMU MHCTPYKUMAMU, UM HE 3adaH NopsAoK BbINOMHEHNS
HeobxoouMbIX AENCTBUN, OT yYaluxcst TpebyeTcst caMocTosaATeNbHbIV nogdop obopyaoBaHus, BbIGOp
cnoco60B BbINOMHEHNSI PaboTbl, MHCTPYKTMBHOW U CMPaBOYHOM NuTepaTypbl.

PaboTbl, HOcsLLME MOUCKO8bIU XapakTep, OTNINYAOTCH TEM, YTO yyalumMecs JOMKHbI PeLLnTb HOBYIO
Ansi HAX NpobnemMy, onNMPasiCb Ha MMEIOLLMECS Y HUX TeopeTUYEeCcKUe 3HaHus.

Mo nabopaTtopHoN paboTe penpoAYKTUBHOIO XapakTepa METOANYECKME YKa3aHUs CoOaepXKar:

TeMy 3aHATUS;

uenb 3aHATUS;

ncnonb3yemoe obopyaoBaHve, annapaTtypy, MaTepuanbl U UX XapakTEPUCTUKK;

OCHOBHbIE TEOPETUYECKNE MONOXEHNS ;

NopsA0K BbINOMHEHUS KOHKPETHOW paboThl;

obpaseL, opopmneHnst otyeTa (Tabnumupbl Ans 3anofHeHWs; BbiBoAbl (6e3 (hopMynMpOBOK));
KOHTPOrbHbIE BOMNPOCHI;

y4ebHyto 1 cneumanbHyo nuTeparypy.

Mo nabopaTtopHon paboTe YacTUHHO-MOMCKOBOIrO XapakTepa MeToanveckme ykasaHusi cogepxar:

e TeMy 3aHATUS;

e Lenb 3aHATUS;

e  OCHOBHblE TEOpPETUYECKME NOSNOXKEHNS.
dopma opraHM3aumm yyawmxcsa ans nposeaeHnsi rabopaTtopHOro 3aHATMSA — opoHTanbHas, rpynnosas u
nHAMBMAyanbHas — onpegensdeTca npenogasareneM, ucxogs U3 Tembl, Lenu, Nopsiaka BbIMONHEHWS
paboTbl.

Mpu ppoHTanbHOM hopMe opraHn3aLmMmn 3aHATUIN BCE YHaLLMecs BbIMONHAT OOHY U Ty xe paborTy.

Mpw rpynnoBoi oopme opraHu3aumnn 3aHSTUA 0gHa 1 Ta e paboTa BbiNonHsieTcs Gpuragamum no 2-5
YernoBek.

Mpu nHamMBnayaneHoM oopme opraHM3aumm 3aHATUIA KaXabIN BbINOMHAET MHANBUAYanNbHOE 3aaHue.
[ns noBbiweHNs adhpeKTUBHOCTM NPOBEAEHUS NabopaTOpHbIX 3aHATUI NpenoaBaTenio pekoMeHayeTcs
pa3paboTaTb:

e CcOOpHMK 3a4a4, 3aaHWN N YNPaXKHEHUN C METOANYECKUMU YKa3aHUAMM MO UX BbINOSHEHWIO;

e 3adaHud Ans aBTOMaTU3MPOBAHHOIO TECTOBOIO KOHTPONS AN onpeaeneHns nogroToBku

yyalmxcs K nabopaTopHOMY 3aHATHIO;

e npoBeaeHne NabopaTopHbIX 3aHATUA Ha NOBbLILUEHHOM YPOBHE TPYAHOCTW C BKIIOYEHNEM B HUX
3agaHui, CBSA3aHHbIX C BbIBOPOM yyalLMMUCS YCMOBUIA BbINOMHEHUS paboTbl, KOHKpeTU3aunen
uenemn, CaMOCTOSATENbHbLIM OTOOPOM Heobxoaumoro o6opyaoBaHus.

OdopmneHune nabopatopHoro 3agaHus (paborbl)
PesynbTaTtbl BbINOMHEHWS nabopaTopHOro 3agaHus (paboTtbl) ohopMAsOTCS yyaliMMm B BUae ot4eTa.
OueHkm 3a BbINoNHeHne nabopaTtopHoro 3agaHus (paboThbl) ABMAOTCS NOKa3aTeENAMN TEKyLLEN
ycneBaeMoCTH yyalumxcs no y4ebHom amcumnimHe.

3.1.2lNpuMepHbIe 3agaHns No nabopaTopHbIM paboTam
1. 3yyeHne ABMKEHUS Tena No OKPYXHOCTU NoA AeACTBMEM CUN YNPYrocTu u
TAXECTU
KoHmporibHbie 8onpocsi:
1. Kakoe aBwxeHne HasbiBaeTCsl BpallaTenbHbIM?
2. MapameTpbl BpalaTebHOMro ABUXKEHMS.



3. Kak MoXHO onpeaenuTb LeHTPOCTPEMUTENBHOE YCKOPEHUE?

2. U3mepeHune KoacpduumeHTa TpeHus CKOJIbXXeHus
KoHnmporibHbie 8onpochsi:

1. Tpm Kaknx ycrnoBusx nosiBNSTCA CUNbl TPEHWA?

2. Ot yero 3aBMCAT MOAYIb 1N HanpaBieHNe CUrbl TPEHWUSI NMOKOA?

3. B kakux npegenax MOXeT NSMEHATLCH CuMna TPEHMs MNOKOoA?

4. MoxeT nun cnna TPeHUs CKOMbXEHUS YBENUYUTL CKOPOCTb Tena?

3. M3yyeHne 3aKoHa COXpaHEHMSI MeXaHU4YeCKOM IHeprum
KoHmporibHbie 8onpocsi:

1.0OHeprus. MNMoTeHUManbHas N KWHeTU4ecKasl.

2. 3aKOH COXpaHEHUSA MEXaHUYECKOW SHEPTUN.

3. lNoTeHumManbHas aHeprusa ynpyro 4edopMmMpoBaHHOro Tena.

4. UccnepoBaHue n3obapHoro npouecca. UccnepgoBaHue
M3oTepMmmuyeckoro npouecca. UccnegoBaHne n3aoxopHoOro npouecca
KoHmporibHbie 80rpochi:
1. 3akoH en-Ilioccaka.
2. Tlouyemy npoLecc oxnaxaeHus Bo3gyxa MOXHO cuntatb n3obapHbIM?
3. Kakue ycnoBusi JOrmkHbl BbINOMHATLCS, YTOOLI, ONpedenss napameTpbl rasa, MOXHO Obino
BOCMONb3oBaTbCcA 3akoHOM [en-Jltoccaka?

4. 3akoH bonns-MapuoTTa.

5. TMo4emy npouecc cxaTus BO3gyxa MOXHO CHUTaTb N3OMETPUYECKUM?

6. Kakme ycnoBuss OOMMKHbI BbIMOSHATHCH, YTOObI MapameTpoB rasa COOTBETCTBOBAIM 3aKOHY
bonnga-Mapuotta?

7. 3akoH Wapns.

8. Tllouemy oxnaxxgeHue BO3ayxa MOXHO CUMTATb U3OXOPHbBIM?

9. Kakue ycnoBus OOMKHbI BbINOMHATLCH, YTOObI KIAMEHEHNA NapaMeTpPOoB ra3a COOTBETCTBOBANU
3akoHy Lapns.

5. U3mepeHne 3AC u BHyTpPeHHEro COMpPOTUBIIEHUSI UCTOYHUKA TOKa.

UccnepoBaHue cMelwlaHHOro coeguHeHUs! npoBOAHUKOB.
KOHm,DO]'IbeIe 80r1pocCkbl:

1. 3akoH Oma gnia 3aMKHYTOM Lenw.
2. TMo4emy nokasaHusi BONbTMETPA MPU Pa3oMKHYTOM M 3aMKHYTOM KIltode pasnnyHbl?
3. Kak nameputb BHyTpPEHHEE CONMPOTUBIIEHNE UCTOYHMKA?
4. Yto HasbiBaeTCcs nocrnenoBartesibHbIM coegmMHeHnem? MapannenbHbiM coeaMHEHNEM?
5. Kak cBsi3aHbl oOwee HanpskeHue, TMPUIOXEHHOE K MOCMeAoBaTENbHOM Lenu, C
HanpPsHKEHUSIMU Ha KaXXOoM anemMeHTe Lenn?
6. Kak 3aBucuT 00K TOK B NapannernbHOn uenn OT TOKOB B BETBAX?
6. Ha6nropgeHne gencTBMA MarHUTHOrO NOMS Ha TOK.

KoHmporibHbie 80rpochi:

1. MarHutHoe none. XapakTepucTuki MarHUTHOrO Nonsi.
2. Kak HanpaBneHbl CUNoBble NIMHUM MarHUTHOro Nona?
3. Cwuna JlopeHua. Cuna Amnepa.

7. M3yyeHne aneKTpoMarHUTHOM MHAYKUUN
KoHmporsibHble 80rpochkl:

1. B kaTywKy n3 MegHoro npoBoAa cHavana 6bICTpo, 3aTeM MeaneHHo
BaBuraloT MarHuT.  OQUHAKOBbLIV NN 3NEKTPUYECKUIA 3apsig, NPU 3TOM
NepeHoCUTCH Yepes ceveHne NpoBoaa KaTyLLKn?

2. B 4yewm 3aknoyaeTcsa ABrneHne aNeKTPOMarHUTHOW MHOYKLUMN?
3. 3aKoH 3neKTpOMarHUTHON UHOYKUUW.

8. M3yyeHne camoMHAYKLMU U B3aUMHOW UHAYKLUU
KoHmporibHbie 8orpochl:
1. .B 4yewm 3aknoyaeTcs OCHOBHOE CBOMCTBO MarHUTHOMO Nons?
2. Y10 Takoe MarHUTHbIN MOTOK? UHAYKLMOHHBIA TOK?
3. 3aKkoH aneKkTpoMarHUTHOM MHAYKUMK, npaBuno JleHua.

9. MUccnegoBaHuMe nocnepoBaTeNlbHOM LEeNUM  NEePeMeHHOro  TokKa.
KoHmporibHbie 80npocsi:
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—_

Kak onpegenntb eMKOCTHOE U MHOYKTUBHOE COMPOTMBIIEHNE?

2. YKaxuTe MNpuU3HaKM HacCTynreHWs pe3oHaHcCa HanpshkeHur B nocrnefoBaTesnibHOM uenu npu
N3MeHeHNN eMKOCTU KOHAeHcaTopa.

3. [Mpu kakom ycnoBmun BO3HUKAET PE30OHAHC HaNPsXXeHNn 1 novemy?

M3mepeHue nokasaTens nperioMneH1a ctekna.
KoHmporibHbie 80rpochi:
1. 3akoHbl NpenomneHuns.
2. OTHOCUTEnNbHbIA 1 abCOMOTHLIN NokasaTenb NPenoMeHust.
3. 3aBuvcuT N nokasatenb NPenoMIIeHNs OT yrna nageHmsa?

1. OnpepeneHne onTU4eckom curnbl U (POKYCHOro pacCTOSAHUS
cobuparowen fNH3bI.
KoHmporsibHble 80rpochkl:
1. YTOo Ha3bIiBaOT ONTUYECKON CUION NNH3bLI? Kak M3MeHUTCS onTudeckasi cuna npu norpy>KeHnm
JINH3bI B ONTUYECKN NMPO3PaYvHyHo XNOKOCTb?
2. YTo HasbiBalOT yBENMYEHNEM NNH3bLI? VI3MEHUTCA NN yBENNYEHUE NNH3bLI NMPU NOTPY>KEHUN ee
B OMTUYECKM NPO3PAYHYIO XMAKOCTb? ECnn nameHuTcs, 1o, kakum obpasom?
3. B uem cocTouT pasnmume TOHKUX N «TONCTbIX» NUH3?
12. OnpegeneHve [OfMHbI CBETOBOW BOJSIHbI  MHTepdepeHLMOHHbIM
MeTOAOM.
KoHmporibHbie 80rpochi:
1.Kakve UCTOYHMKM CBETA Ha3bIBaOTCH KOFE€PEHTHBIMU?
2.006bACHUTL cyTb 00LWero cnocoba HabnaeHNa NHTeEPdEPEHLIMM CBETA C NOMOLLbHO
pacLuennieHms 0gHOro fny4va Ha aBa.
3.Mo4yemy nHTEpdEPEHLMOHHBbIE MOSOCHI NONY4alnTCA pagyXHbIMWU, €CNv yaanuTb
cBeToUNbTP?
13. HabniopgeHue CNoOWHOro U NIMHENYaATOro CNeKTpPoB
KoHmporibHbie 8onpochki:
1. Kak MOXHO yBenu4yuTb 3anac 3Heprum aTomoB BeLlecTsa?
2. Kakue cnekTpbl HasblBalOTCH NMHendaTeiMM? Kakue BelecTsa AatT nuHenyaTtble CnekTpbl?
3. Kakue npubopbl N03BONAIOT U3y4aTb CNEKTPbI?
14. U3yyeHue aBneHnsa doTtoacdpcekTta
KoHmporibHbie 8onpochi:
1. 3akoHbl hoToaddekTa.
1. Y10 Takoe KpacHas rpaHuua dotoaddekra?
2. B kakux obractax TEXHMKN UCNONb3YTCA (DOTO3NEMEHTbI?
3.1.3 Kpumepuu oyeHueaHus ebInosiHeHuUs1 JabopamopHbIx pabom
[MokasaTenu B3auTeHo (gonyLeHr) He 3auteHo (He gonyLueH)

1

2 4

AKKypaTHO O(hOpMIMeEHHbIN B TETpaam
KpaTKUN KOHCMEKT, BKIOYatoLWmi

Ha3BaHue nabopaTopHoi paboTbl, HebpexHo, ¢ owmnbkamu nnn He B

3agauu pabotsl, Tabnuuy NonHom obbemMe NOAroTOBIEHHbIN

ncnonb3yembix NpnubopoBs, cxem KOHCNekT. He nonyyeHbl popMynbl Ans
[onyck K BbIMOSIHEHUIO y proop y yHeHb opmyrel A

N YCTaHOBKMN U pacyeTHble (hOpMyIibl. pacyeTa NorpeLHocTen NPSAMbIX 1

nabopaTopHon paboThl . _

MoaroToBneHa Tabnuua n3amepeHuni. KOCBEHHbIX n3mepeHuii. He nayuen xog

MonyyeHbl hopmynbl Ansa pacyeta BbINOMHEHNs paboTbl 1 KpaTkas

norpeLLHOCTen NPSIMbIX U KOCBEHHbIX  TEOpWUs.
n3MepeHni. MIayyeH n n3noxeH xopg
BbINONHEHNs1 paboThl 1 KpaTkas Teopusi.

MpoBeaeHne nsmepeHuii/ MpaBunbHO 3anofHeHbl Tabnmubl ¢ He npaBunbHO 3anofiHeHbl Tabnuupl ¢

pacyeToB pesyrnbTaTamy U3MepeHuit (ykasaHbl pesyrnbTatamu usmMepeHuin. He
eaVHNLbI U3SMEPEHUST BETUYMH, 3anosiHeHa (Mnu 3anofiHeHa HEBEPHO)
OTMEeYeHbl MOMEHTbI MEPEXOA0B C Tabnuvua ¢ napameTpamu Npnbopos.

OAHOW LWKarnbl Ha Apyryto) n Tabnuua
nNpmbopoB (yka3aHbl NapameTpbl,
HeobxoguMMble Ans pacyeTa



[MMCbMEHHBIN OTYET Mo
pesynbTartam
BbIMNOJTHEHUSA
nabopatopHbIX paboT

BawwuTta Teopuu
nabopartopHon paboThbl

cucTreMaTn4eckmnx I'IOFpeLIJHOCTeIZ
namMepsaemMbixX BeJ'II/ILIl/IH)

AKKypaTHO 1 NpaBuUnbHO 0POPMEHHbIN

OT4eT no nabopaTopHoi paboTe:

npaBunbLHO ocopMreHHas Tabnuua HebpexHo 1 ¢ owmnbkamm
Ncnonb3yembix NPUGOPOB U N3MEPEHNIA, BbINOSTHEHHBIA OTYET, HEBEPHO
Ka4yeCTBEHHO BbIMOMHEHHbIE pacyeTbl  NPOM3BEAEHbI pacyeTbl, HEBEPHO
PU3NYECKNX BEMWNYMH, NOrPEeLLHOCTEN 3anucaHbl pe3ynbTaTbl N3MepeHni,
NPSIMbIX Y KOCBEHHbIX U3MEPEHWNA. HEeBEepHO yKa3aHbl pa3MepHOCTH
"paduyeckme NoCTpoeHNs BbIMNOMHEHbI  ONpeaensieMblX BENUYNH, HE caenaHbl
Ha MUNIMMETPOBON Bymare, NpaBUNbHO BbIBOALI MO paboTe.

OTMEYEHbI IKCNEPUMEHTASIbHbIE TOYKM.

CpoenaHbl BbiBOAbLI NO paboTe.

CTygeHT noHumaeT U3nyeckyto
CYLLIHOCTb U3y4aeMoro SIBNeHUsl, MOXET
3anuncatb OpMYIibl N3ydaemMblx
PU3NYECKNX 3aKOHOB, 3HaeT
onpeaeneHne puanyYecknx BENUUMH 1
MX pa3mMepHOCTU, OTBEYaET Ha Bce
BOMPOCHI, NPUBEAEHHbIE B KOHLIE
onucaHus nabopatopHon paboThbi.

He noHMmMaeT CcyLHOCTU SIBNEHMS, HE
MOXET NPMBECTN MaTeMaTUYECKYIO
3anucb (M3nYeCKoro 3aKoHa,
owmbaeTcH B Ha3BaHUN OUINYECKMX
BEIMNYNH N UX eJNHUL USMepeHnA.

3.2 MeTognyeckme ykasaHUA No opraHu3auum caMoCTOATeNIbHOM PaboTbl

obGyu4arowmxcs

Llenb camocTosATenbHoN paboThl: (hopMUPOBaHME Y 00YHarOLLMXCH YMEHMIA U HaBbIKOB B

o6nacT 3KOHOMMUKMU.

Mpexae, YeM NPUCTYNUTL K caMocTosTeNbHOM paboTe, obyyatoLmiics AOMKEH 03HAKOMUTLCS
C OCHOBHbIMM MOMeHTamMu paboyei nporpammbl No gucumnnuHe «MHpopmaTmkar», nogobpaTtb
HeobXoaMMYto NUTEpPaTypy U U3yYnTb TEOPETUYECKME MOSNOXEHNS AUCLMUMIUHDI.

B xope camocTosTenbHON paboThl KaxxgoMy oby4datoLemMycs peKoMeHAyeTCs NonyynTb
3ajiaHusi No BCeM BMaam paboT, YTo AacT BO3MOXHOCTb OXBaTUTb BCE TEMbI y4eOHOM AUCLUNINHDI.

O6y4arowmmncss MoXeT BblOpaTb OANH N3 BapuUaHTOB CaMOCTOSITENTbHOM paboTbl, 3TO
ABnsieTca ob6s3aTenbHbLIM YCOBUEM OCBOEHUSI y4ebHOro matepuana:

1. CamocToaTenbHOE U3yyeHne Tem

2.

[anee nprBegeHbl pasbsiCHEHNS MO KaKAOMY BMOY CAMOCTOSATENbHON paboThl U AaHbI
pekoMeHaaLUMm No ee BbINOMHEHMIO, a Takke TpeboBaHNS K MOArOTOBKE M cAayve oT4eTa U CPOKU

cayum oT4veTa.

3.2.1 lpumepHbIlU NepeyeHb mem 0711 CaMOCMOSIMesIbHO20 U3y4YeHUsi

N>R~ WON =

Tema2.1 «OcHoBbl MKT. UaeanbHbI ras»

HacblLeHHbIe 1 HeHacbIWweHHbIe napbl. Kputuyeckas TemnepaTtypa.
CBoWncTBa HacCbILWEHHbIX NapoB.

BnaxHocTb BO3ayxa.

MonekynsapHoe CTpoOeHUe XnOKoCTen.

[MoBEPXHOCTHOE HaTsHKEHME.

KanunnsapHele sBneHus.

MonekynspHoe cTpoeHue TBepAbIX Ten.

MoHokpucTannel U NoAVKpUcTannnyeckue Tena.

MexaHn4yeckue cBocTBa TBEpAbIX Ten.

Tema 4.1 «Ceemoebie 80JIHbI»

1. CnekTpanbHble Npnbopbl U CNEKTPbI.
2. CnekTpanbHbI aHanua.

3. Monapusaums ceeTa.

4, AnekTpomarHMTHas npupoga ceeTa.



Tema 5.1 «kKBaHTOBasi onTuKa»
doToXMMUNYECKNE ABMEHUS.
PeHTreHoBckoe n3ny4deHue.
Jlasep.
[iBOiCTBEHHAsA Npupoaa SNeKTPOMarHUTHOIO U3NyyYeHnst

Pob=

3.2.2 O0muii aIrOpUTM CaMOCTOSTEIHLHOTO U3YICHHS TEM

O6LWMIn anropuTM CamoCTOATENbLHOIroO U3y4YeHUs Tem/HanucaHne coooLLeHnn

1) O3HakoMUTbLCHA C pEKOMEHO0BaHHOW Y4ebHON NTEpPaTypOmn U ANEKTPOHHBLIMW pecypcamMu no Teme
(opueHTMpysicb Ha BONPOCHI AN CAMOKOHTPONS).

2) Ha aToi ocHOBe COCTaBUTb Pa3BEPHYTLIN NNaH N3NOXEHUS TEMbI

3) BbibpaTtb hopMy OTYETHOCTM KOHCMEKTOB (MNaH — KOHCMEKT, CBOOOAHbIA KOHCMEKT, KOHCMEKT — CXema,
aoknag)

4) OchopMUTb OTYETHLIN MaTepuan B yCTAHOBMNEHHON hOPME B COOTBETCTBMM C METOANYECKUMM
pekoMeHgaunamMm

5) NpegoctaBnTb OTYETHBLIN MaTtepuan npenogaBaTesnto

npencrtaBneHbl B CbOHD,aX OLEeHO4YHbIX CpeacTB

Bonpochkl Ans caMOKOHTPONS OCBOEHUS TEMbI -
no AucuunnnHe

3.2.3 Kpumepuu oueHusaHusi caMOCMOsIMesIbHO20 U3y4YeHUss meMm
- «3a4TEeHO» BbICTaBNseTCA 0OyyatoLLEeMyCsi, €CIIN OH SICHO, YETKO, MIOTMYHO U FPaMOTHO n3naraeT
TeMy: JAEeT onpeferneHne OCHOBHbIM MOHATUSM C NO3ULMM pasHbIX aBTOPOB, NMPUBOAUT MPaKTUYECKMe
npuMMepbl NO U3y4aeMon TeMe, YETKO m3naraeT BbiBOAbI, BbINONHWA 3agaHue Ha 60%;
- «HEe 3a4yTeHO» BbICTaBMNAeTCs obyvatlollemycsi, ecrim OoH He cobniogaeTt Tpebyemyro dopmy
N3NOXEHUs!, He BblAEnsieT OCHOBHLIE MOHATUS U HEe NPEACTaBNSAET NpakTU4ecKne NpUMephbl, BbINOMHWI
3agaHve MeHee 4eM Ha 60%.

3.2.4 O6wul anzopumm cocmaeJsieHusi c/io8apsi MmepMUHO8 U onpedesneHull
BeneHune cnoBaps TepMUHOB 1 onpedenennii ¢ 1 no 3 pasgernbl NEKUUMOHHOIo Matepuarna u no
TemaMm, BbIHOCMMbIM Ha CaMOCTOATENbHOE U3yYeHNE.
1) MpouunTarTe NONHOCTLIO TEMY, MO KOTOPOW HY>XHO COCTaBUTb CroBapb.
2) Yutasa BTOpon pas, BblAenuTe OCHOBHbIE TEPMUHBI N ONpeaeneHns, Kotopble
BONOYT B CroBapb.

3.2.5 Kpumepuu oueHueaHusi csioeapsi mepMuHoe u onpedeneHul
- OLEHKa «3a4YmeHo» BbICTaBISETCs, €CnM CTyAeHT oTpasun B CrioBape Bce
OCHOBHbIE TEPMUHbI 1 onpegeneHns, npasunnbHO odopmnn paboTy 1 B yCTAHOBMEHHbIM CPOK caan
npenogasaTento (3a 2 Hegenu 4o Havana ceccun).
- OLEHKa «HEe 3a4YmeHO» BbICTaBMSAETCS, €CNWN CTYAEHT OTpasun B CroBape TOJbKO
YacTb TEPMMHOB U ONpeaeneHunin, HeakkypaTHo ocdopmun paboTy, caan paboTy npenodaBaTernto ¢
HapyLUEeHNEM YCTaHOBMNEHHbLIX CPOKOB.

3.3 MeToauuyeckne pekomeHagauum AN camonoaroToBKM K NPaKkTUYECKUM 3aHATUSM
3.3.1 Bonpocbi 85151 caMmonod20moeKuU K npakmu4ecKuM 3aHsImusim
3aHaTue Ne 1. CBob6oagHoe nageHue Ten. PaBHomepHoe ABMXKEHME TOUYKU MO OKPYXXHOCTM.
ABuxeHne TBepAabix Ten. Ten. NoctynarensHoe ABuxXeHue. BpallatensHoe aBUXeHUe TBepaoro
Tena.

1. Kakoe aBmxeHue HasbiBaeTcs cBOOOAHbIM NageHnem?

2. Kakoe gBuxeHue HasbiBaeTCs nocTtynarenbHbiM? BpawarenbHbim?

3. [Haite onpepeneHuss BEKTOPOB CpPeLHEN CKOPOCTU M CPEeQHEro YCKOPEHWUS, MrHOBEHHOW
CKOPOCTM U MTHOBEHHOTO yCckopeHusi. KakoBbl Mx HanpaeneHua?

4. YTto xapakTepusyeT  TaHreHumarnbHass  COCTaBnsiiowas  yckopeHusa?  HopmanbHas
cocTaBnswoLLasn yckopeHuss? KakoBbl ux mogynm?

5. BO3MOXHbI M  OBWXEHWsl, TMpuM  KOTOPbIX OTCYTCTBYEeT HOpManbHOe YycKopeHue?
TaHreHumansHoe yckopeHue? NprBeanTe Nnpumepsi.

6. Kakoe gBwkeHne HasbiBaeTCs NocTynatenbHbiM? BpalwatensHbiM?

7. Yto HasbiBaeTCcsa YIrNOBOM CKOPOCTbKO? YIMOBbIM YyCckopeHnem? Kak onpegenstoorca ux

HanpaeneHna?

8. KakoBa cBS3b Mexay NMMHENHbIMU U YINOBbIMY BENNYNHAMMN?

Tema 1.2. «AuHamMuka»
3anssmue Ne 2. [leghopmayus u cusbl ynpyaocmu.
1. Tlpu kakoOM ycrnoBumM BO3HUKAIOT CUMbl YNPYrocTn?
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2. Tlpu Kakux ycrioBusix BbINONHAETCA 3akoH N'yka?
3. Ob6bsicHUTE, NOYEMY NPUMEHEHME PECCOP YMEHbLUAET TPSICKY aBTOMOOMNS?

3aHsimue Ne 3. Cunbi mpeHusi. Cunbl conpomuersieHusi Nnpu 08UXXeHUU meJ1 8 XXuOKocmsix U
2asax.

Mpu Kakmx ycnoBmsax NOSABASIOTCA CUMbl TPEHUA?

OT 4ero 3aBUCUT MOAYMb N HanpaBneHne Cunbl TPEHUS NOKOoA?

B kakux npegenax MoXeT U3MEHATLCH Cuna TPEeHUS! NoKoNA?

B 4em coCTOMT rmaBHOE OTNUYME CUSbI CONPOTUBIIEHUS B XXUOKOCTAX M rasax OT CUMbl TPEHUS

Mexay ABYMS TBEpAbIMU Tenamu.?

PN~

Tema 1.3 «3aKOHbI COXpaHEeHUs1 B MEXaHUKe»
3aHsamue Ne 4. 3akoHbI coxpaHeHUs1 8 MexaHuke. Paboma cunbil.
Cdhopmynupyiite n 0BOCHYWTE 3aKOH COXPaHEHUS MOJSIHOM MEXaHWYEeCKOW 3HepruM B norne
noTeHUManbHbIX CUI.
Y70 Ha3bIBaeTCs LeHTpanbHbIM yaapoM abCcomnioTHO ynpyrnx wapos?
B yem 3akniovaeTcs CyLHOCTb 3aKOHa COXpaHeHWs nMnynbca?
Oavite onpegenexHve paboTbl M ee eaMHNULbI.
Yemy paBHa paboTa cunbl ynpyroctu npu nepemMeLleHnn Tena no 3amkHyTon Tepputopun?
Kak onpegenuTb paboTy cun TSXeCcTn, Cun ynpyroctu?

—_

ok wn

Tema 1.5 «MexaHn4eckue KonebaHusi U BOsHbI»
3aHaTne Ne 5. NpeBpallieHne aHeprum Npu rapMoHUYecKkux konebaHusax. BoiHyxaeHHble
Kone6aHus. Pe3oHaHc.
1. Kakue konebaHusi Ha3bIBalOTCS rapMOHUYECKUMUNT?
2. Kak cBsi3aHbl UMKNn4yeckas yactoTta konebaHui u nepmog konebaHum.
3. Y10 Takoe pe3oHaHC 1 No4YemMy OH BO3HUKAET?

Tema 2.1 «OcHoBbl MKT. NaeanbHbI ra3»
3aHsaTue Ne 1 Temnepartypa n TennoBoe paBHoBecue. Ma3oBble 3aKOHbl. B3anMHble
npeBpaLleHnsA XXUOKOCTEN U ra3oB.

1. [ariTe xapakTepuCTUKy COCTOSIHWS TEMOBOro paBHOBECHS.

2 B yem 3akrovaeTca MONeKynsapHO-KUHETUYECKOE TONKOBaHWE OaBreHns rasa?
TepMoguHaMMYeCcKon TeMnepaTtypbl?

3. B 4yem cogepXaHue W KakoBa LENb BbIBOAA OCHOBHOIO YpPaBHEHWSI MOJIEKYNAPHO-
KMHETUYECKON TeOpUn ra3oB?

4, KakoB gonanyveckuin cMmbicn pacnpeaeneHnsi Mosnekysn no ckopoctam? Mo aHeprusm?

5. Kak onpegensieTcs Hanbonee BeposiTHasi CkopocTb? CpeaHas CKOPOCTb?

6. Bo ckomnbko pas 1 Kak U3MeHSIeTCS CpeaHsAsi CKOPOCTb ABMKEHUST MOSEKY Mpu nepexoge ot
Kucnopoga k sogopogy?

7. Kak 0b6bAcHUTE 3akoH bonna-MapuoTta € TOYKM 3pEeHUs MOMEKYNSAPHO-KMHETUYECKON
Teopumn?

8. YTo Takoe TepMoamHaMunyeckme napameTpbl? Kakve TepmogvHamudeckue napameTpbl BaM
N3BECTHbI?

9. Kakumun 3akoHamu onucbiBaloTcs n3o6apHble U M30XOPHbIE MPOoLecChl?

10.  TMo4emy B xapy cobaka BbICOBbIBAET A3bIK?

11.  Tlo4emy gaBrneHue HaCbILEHHOro napa He 3aBUCUT OT ero oobema?

12. TpuBeguTe npuMMepbl AMHAMWYECKOro paBHOBeECUs, MNOAOBHOro  AMHaMUYECKOMY
PaBHOBECUIO HACHILLEHHOMO Napa v XX1aKoCTy.

13. Kakow nap Ha3biBaeTCs HacbILWEHHbIM?

Tema 2.2 «OcHO8bI mepMOOUHaAMUKU»
3aHssmue Ne 2. Bmopoli 3akoH mepMoOUHaMUuKuU.
1. BoamoxeH nu npouecc, npu KOTOPOM TennoTta, B3sTasi OT HarpesaTens, MOMHOCTbO
npeobpasyetcs B paboTy?
2. [ainTe noHATWe SHTponuu (onpedeneHue, pasMepHOCTb U MaTeMaTUyeckoe BblpaXKeHue
SHTPONWM ANS Pa3nUYHbIX NPOLIECCOB)
3. Navite onpegeneHne BTOPOMY 3aKOHY TEPMOANHAMMKN.

3aHssmue Ne 3. PeweHue 3aday no pa3deny 2: OcHoebl MKT. TecmupoeaHue no pa3deny 2:
OcHoebl MKT.
1. TloBTOpeHue popmyi.
2. T[logroToBka K TECTUPOBAHUIO.
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Tema 3.1. «dneKkTpocTaTuka»
3aHsimue Ne 1. [IpoeodHUKU U Qu3aNTeKMPUKU 8 3/IeKmpocmamu4eckom roJie.
AnekmpoemMKocmb.
YTo Takoe aNeKTpMYecKnin 3apsag U KakoBbl €ro ceonctea?
Kakne Tena HasbIBalOTCA NPOBOAHMKAMMU, NOMYNPOBOAHMKAMU U ONSNEKTPUKaMn?
Kakne nonsa HasbiBalOTCA 3MeKTpOCTaTUYECKUMMN?
YTto Takoe HanpsXKeHHOCTb AMEeKTPOCTaTUYEeCKoro Nons?
KakoBo HanpaBneHne BekTopa HanpseHHocTM? EgnHuua HanpskeHHocTn B CA.
B yem 3aknoyaeTcsa npuHUUN cynepnosvumm nonemn?
Kak onpenenntb noTeHumMan aneKkTpocTaTuyeckoro nonsa?
HasoBute coeanHeHUst KOHAEHCATOPOB?
O6BbsACHMTE YCTPOMCTBO M HAa3HaYeHWe KoHaeHcaTopa.
MpoBOAUT NN KOHAEHCATOP NOCTOSHHLIN TOK?
Kak onpenennTb 3HEpruo 3apsikeHHOro KoHgeHcaTopa?

Tema 3.2 «3aKOHbI MOCMOSIHHO20 MOKa»

SOk wN =

oM

3aHaTue Ne 2. 3akoH Oma gns yyacTka uenm
YUTto Ha3bIBalOT CUION TOKa? NNOTHOCTLIO ToKa? KakoBbl X eanHuLbl? [JaTe onpegeneHuns.
HasoBuTe ycnoBumsi BO3HUKHOBEHMS U CYLLIECTBOBAHUS 3NEKTPUYECKOro TOKa.
Hante onpeneneHue 3akoHa OMa Ans yvacTtka uenu.
MpoaHanuanpynte 0606LLeHHbIV 3akoH Oma.
Kakune yacTHble 3aKOHbl MOXXHO U3 HErO MONyYnTbL?
.Kak Hantn 3[0C nctoyHumka Toka?

3aHaTue Ne 3. dneKkTpu4ecKuin TOK B pasfiMyHbIX cpeaax.
OneKTpYecKMin TOK B BakyyMe.
OneKTPUYECKMIA TOK B MeTannax.
OnNEKTPUYECKMIA TOK B NONYMNPOBOAHMKAX.
OneKTpryecknii ToK B rasax.

Tema 3.4 «Ma2cHumHoe nose»

No o

3aHaTue Ne 4. Cuna JlopeHua
Yemy paBHa M Kak HanpaBreHa cuna, OelcTBylllasi Ha OTpuUaTesNlbHbIA 3NEKTPUYECKUi
3apsd, ABWXKYLLMICA B MarHUTHOM norne?
Yemy paBHa paboTa cunbl JlopeHua npu ABMKEHWM NPOTOHa B MarHUTHOM none?
Kak HasbiBaeTca cuna, ¢ KOTOPOW MarHWTHOEe Morne AEWCTBYeT Ha MPOBOOHWKU C TOKOM,
NMoMeLleHHbIe B MarHMTHOE Mofie 1 Kak oHa onpegensaeTtca?
MoXHO nn caenatb MarHuT, y KOTOPOro Obin Obl TONBKO CEBEPHLIN MOSMOC? A TOMBKO HOXKHbIN
nomnc?
Ecnu pasnomutbe MarHuT Ha ABe YacTtu, OyayT fvM 9TW YacTu MarHuTamm?
Kakve BellecTBa MOryT HaMmarHM4InBaTbLCA?
MOXHO N HaMarHUTUTb XeNnesHbll rBO34b, CTanbHY OTBEPTKY, antOMUHUEBYHO MPOBOIIOKY,
MeOHYI0 KaTyLUKy, cTansHon 6onT?

3aHaTue Ne 4. PewweHune 3apa4v Ha 3akoH Amnepa.

1. MNoBTOPUTL OPMYIbI U BbIKIAAKU U3 HUX.

—_

SOOoNOOOALN

Tema 3.5 «3nekmpomaz2HuUmMHasi UHOYKUUSI»
3aHsimue Ne 5. Buxpeeoe annekmpuyeckoe nose. CaMouHAyKyusl.

B u4em oTnnuMe BMXPEBOro 3MEKTPUYECKOro Mons  OT  3NEeKTPOCTaTUYecKoro  Mnu
cTaumMoHapHoro?
YT0 Takoe Tokm ®yko?
B yem npeumyLLecTBo (bepprTOB MO CPABHEHMIO C OOBIYHLIMKU (hbeppoMarHeTMkamm?
3a cyeT yero Bo3HukaeT OC nHayKumMm B NPOBOAHMNKaX?
[aTtb onpegeneHne 3akoHa aneKTpoOMarHUTHOW MHOYKUNW.
YT0 HasbIBalOT CaMOUHAYKUMEN?
Y70 Ha3bIBalOT NHAYKTMBHOCTLIO NPOBOAHMKA?
B kakux egmHuuax namepsieTcs MHOYKTMBHOCTb?
Cdopmynupyrite npasuno JleHua, npounmnocTpypoBas ero npumepamm?

. Otyero 3aBucut 30C camomHAYKUMN?

3aHsaTue Ne 6.9Heprusi MarHMTHOro nons
YeMy paBHa aHEPrust MarHUTHOrO MNoss Toka?
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2. B pesynbTtaTte, kakMx NpoOLLECCOB BO3HWKAET MarHUTHoe none?
3. [aTb onpefeneHne anekTpoMarHUTHOMY MOS0,

Tema 3.6
AneKkTpoMarHMTHble Koneb6aHusi U BOMHbI
3aHssimue Ne 7.eHepupogaHue anekmpu4eckol 3Hepa2uu.
HasHauveHune TpaHcdopmaTopa.
O6bACHUTL NpUHLUKMN paboTel TpaHchopmaTopa
OOBbACHMTB YCTPONCTBO TpaHcdopmaTopa.
Ha kakom npuHumMne ocHoBaHa paboTa reHepaTopoB NepPeMEHHOro Toka?

Ponp-=

3aHssmue Ne 8. 3rrekmpomazHUMHbIE 8OJIHBbI.
Y10 ABNAETCA NPUYMHON U3NMYYEHUS SNEKTPOMAarHUTHOWM BOMHbI?
Y70 Takoe aneKkTpoMarHMTHas BonHa?
KT0 cospgan Teopuio 3neKTpoOMarHMTHOWM BOSTHbI?
KT0 n3yumn cBoncTBa 9reKTpOMarHMTHbIX BOMH?
HasoBuTe cBonCTBa 3neKTpOMarHUTHbBIX BOSIH.

ablwn =

3anssmue Ne 9. lMpuHuuns! paduocessu. PacnpocmpaHeHue paduoeosiH. lMoHsmue o
meneesudeHue. TecmupoeaHue o pa3sdesy.
OOBbACHUTBL NPUHLMN PagNOCBSI3N.
Yrto Takoe moaynauuna?
YTo Takoe gemonynauus?
Kak ycTpoeH npocTenimm pagmonpueMHuK?

PN

Tema 4.1 «Ceemoebie 80/1HbI»

3anssimue Ne 1 Jugppakyusi ceema.
1. Cdopmynupynte n obbscHUTE purandecknii cmbicn npuHumna MonreHca-dpeHens.
2. B yewm 3akniovaetca cyTb gudppakumm ®payHrodepa?
3. B yem 3akntovaeTtcs meTod 30H OpeHens?
4. OxapaktepusyinTte nPakLUOHHYIO peLLeTKy Kak CnekTpanbHbIn Npubop.
5.3anvwmnte ycnosust AMdpakuUMOHHbIX MakCUMYMOB ANS peLueTkn?

3ansimue Ne 2. lNonsipu3ayusi ceema.
YeM oTnnyaeTcs eCTECTBEHHbIV CBET OT NOSMSiPU30BaHHOIO?
B yem 3akniovaeTcs aBneHue nonspusaunmn?
MOXHO N aKcnepMMeHTanbHO AoKasaTb, YTO CBETOBbIE BOSHbI NONEpPEeYHbIE?
Yto Ha3bIiBalOT NonsspoMaom?

PN =

3aHsimue Ne 3. TecmupoeaHue no pa3desy
1. lNoBTOpPEHNEe M3y4yeHHOro martepuana.

Tema 5.1 «KeaHmoegasi onmuka»
3anssmue Ne 1. [JaeneHue ceema.

KTo npeackasan, v KTo u3Mepun BENUYUHY CBETOBOMO AaBMEHNA?

B uem 3akntovanuck onbiThl Jlebegesa?

Kak kBaHTOBas Teopusi o6bsicHuNa aaBneHue ceeTa?

Yem oTnmyanock o6bsiCHEHWE KBAHTOBOW TEOPUMN OT 0OBbACHEHMS anekTpoanHamukn Makceenna
— CBETOBOIO AaBreHus!

PN~

Kakoe geinctBne ceeTa Ha3biBaeTCs XUMUYECKUM?
3anucaTb, C NOSICHEHMAMU POTOXUMMUYECKNE peakLnn.
UTo Ha3biBaeTca (pOTOCMHTE3OM?

HasoBuTte atanbl B npouecce poTorpadmnpoBaHms.

N

Tema 5.2 «®Pn3uka atoma 1 aTOMHOro sgpa»
3aHsimue Ne 3 Sl10epHbie peakyuu .
YTo Ha3bIBalOT SHEPreTUYECKNUM BbIXOAOM SAEepHOM peakumnn?
OT yero 3aBUCUT KOIDPULIMEHT Pa3MHOXKEHNSA HENTPOHOB?
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3. Kakuve nsotonsl ypaHa UCMonb3yoTCs ANs OCYLLECTBNEHNUS LLENHON SSAEPHOM peakummn?
4. Yto Takoe kputnyeckas macca?

3aHAaTne Ne 4. TepmosiaepHble peakumm
1. Kakas peakums HasbiBaeTCs TepmMosigepHoOn?
2. Tloyemy npoTekaHve TepMOSOEPHON peakuumn NpoMcxoauT Npu BbICOKOW TemnepaTtype?
3. lMpuBeaunTe npumep TEPMOSAEPHON peakumu.

3aHaTtue Ne 5 dnemeHTapHble YacTuubl. TectupoBaHue no pasgeny. Utorosoe TectupoBaHue
1. Y10 Takoe kBapk?
2. Tlepeuncnute Bce CTabunbHble 3NIEMEHTapHbIe YacTuLbl.
3. HaszoBuTe rmaBHbIN (PaKT CyLLLECTBOBAHUSA ANIeMEHTapHbIX YacTull.
4. TloBTOpEHWE N3y4YeHHOro maTepuana.

3.3.2 Kpumepuu ouyeHueaHusi caMmorno020moeKU K NMpakmu4yecKuM 3aHsmusim

OLEHKa «OTIIMYHOY» BbICTABNAETCA 00yyatoLLEeMycsl, €Cru OH YETKO, JTOTMYHO U TPaMOTHO n3naraet
BOMpPOC, BbiCKa3biBaeT COBCTBEHHbIE pa3mMbllneHna, genaet yMmo3aKkrni4eHna n
BbIBObl, KOTOPbIE y6e,u,v|Teano O6OCHOBbIBaeT, oTBeYaeT Ha OONOJIHUTENbHbIEe BONPOCHI
npenogaeartens v ayauTopun.

OLieHKa «XOpOoLLO» BbiCTaBnsieTcst obyyaroLlemMycsi, eCrnm NOrM4HO U rpamMoTHO M3naraet
BOMPOC, HO AOMNycKaeT He3HAYUTENbHbIE HETOYHOCTU, BbiCKa3blBAaET COOCTBEHHbIE Pa3MbILLNEHNS,
AenaeT yMOo3aKroyeHNs 1 BbIBOAbI, KOTOPble He Beeraa ybeautenbHoO 060CHOBLIBAET, OTBEYAET Ha
OONONMHUTENbHbLIE BOMPOCH! NpenoaaBaTens u ayauTopum.

OLIEHKa «yJOBMNETBOPUTENBHOY» BbICTABMNAETCA 00yYatoLLEeMyCsl, ECIN OH U3raraeT OCHOBHbIE
MonoXeHnst Bonpoca, 3aTpyaHsieTCs BbiCcka3aTb COOCTBEHHOE MHEHME N 060CHOBaTL ero, cnabo
AenaeT BbIBOAb!l, cnabo oTBeYaeT Ha AOMNONMHUTENbHbIE BONPOCH! NpenoAaBaTtens u ayamTopun.

OLEeHKa «HEeYO0BMeTBOPUTENBHOY BbiCTaBNsAeTCA 0by4vatoLLeMycsi, eCrniv BONPOC HE PacKpbIT.

4. MeToguyeckne pekomeHaaumum no pyoexxHOMy KOHTPOJSIHO
4.1 KohmposnbHbie pabombi
4.1.1 PexoMeHOauuu no peweHuUr0 KOHMpPOsIbHbIX pabom

KoHTponbHble paboTbl no aucuuninmHe PU3NKA cocTosT u3 BbINOMTHEHHbIX CTyAEHTaMU
peLleHnin punsndecknx sagad.

dusnyeckon 3agaden B y4ebHoM NpakTnke oObIYHO Ha3biBalOT HEGOMbLLYO Npobrnemy, koTopas B
obuiem cny4yae peluaeTcsi C MOMOLLBH JIOTMYECKMX YMO3aKIMIOYEHNI U MaTeMaTUYECKNX OEACTBUN.

PelweHne dumandecknx 3agad TpebyeTt OT peluaroero 3HaHMs OCHOBHbIX 3aKOHOB (PM3NKN 1 NX
CMeACTBUS, YMEHUS aHanNM3MpoBaTh 3a4ady U NpaBuITbHO NPUMEHSATb AN €€ peLleHns cBom 3HaHus. C
OLHOW CTOPOHbI, Cam NpoLecc peLleHns nomoraeTt bornee rmyboko 1 co3HaTensLHO OBNageTb N3y4aembiM
MaTepuarnom, ¢ pYyrou, - 3HaHMe TEOPETMYECKOrO MaTepurarna SBNaeTcsl HENPEMEHHbIM YCIOBUEM
yMeHus peaTtb husnyeckne 3agadu.

dusnyeckme 3agadm pasHoobpasHbl No cogepkaHuto. NpounTas ycrnoBme HEKOTOPbLIX 3aay,
MOXHO He 3HaTb, C Yero HavaTb peLleHune. [NoaTomy nonesHo npuesnekaTb AN peLleHns AaHHON 3agaum
OnbIT MPEXHUX peLleHuiA, NPOBOANTL aHanoruu, Aenatb ynpoLLeH1s 1 T.0.

YHuBepcanbHbIvi NpUeM Ansi pelleHns nbor dunsmdeckon 3agaym NpeanoxmTbs HEBO3MOXHO.
dusnyeckme 3agaym BecbMa pa3HoobpasHbl. TEM He MeHee, CYLLECTBYIOT HEKOTOpbIe 0bLLMe NpaBuna
Uy NpeanMcaHns anropuTMMYeckoro Tuna, obecneymBatoLme onpeaeneHHy NocnegoBaTeNlbHOCTb
afieMeHTapHbIX JEVCTBUIM Npu pelleHun 3agad. [ocnegoBaTenbHOCTb 3TUX AEACTBUIA TaKoBa, YTO OHA
MOXeT ObITb YCNELLIHO NPUMEHEHA K PELLEHMIO LLUMPOKOrO Kpyra on3nyeckmx 3agad.

B ocHOBHOM 37K 06LLMe NpaBuia COCTOAT B CrieayHoLLEM:

1. BHMmaTenbHO npoynTanTe ycrnosue 3agayqum U BbISCHUTE CMbICIT TEPMUHOB U BbIPaXKEHNI B
Hee BXOAsILUX.

Ecnun 4To-TO He AcHO, cnegyeT ob6paTUTbCs K y4ebHMKY, NOCMOTPETb PELUEHNST APYIMX 3a4ad,
NMPOKOHCYNbTUPOBATLCA C NpenoaaBaTeniemM u T.n.

2. 3anuwmnTte KpaTKO yCnoBme 3aauu, BBoASA AN 3a4aHHbIX B YCNOBMM BENUYMH U AN
onpeaensiemMmon BeNNYNHbI ByKBEeHHbIE 0003HaYeHMS.

Ecnu BbiGpaHbl ycnoBHble 0603Ha4YeHUs B BUAE CTaHAAPTHbIX A4S AaHHOrO pasgena ousmku
OyKB, TO nerye BCMOMHUTb (QOPMYJibl, CBA3LIBAIOLLME COOTBETCTBYHOLLME BEMMNYMHbI, YETYE BUOHO, Kakue
XapaKTepPUCTUKN 3afaHbl, BCE N OHW BbIpaXXeHbl B OQHOW CUCTEME eaNHWL, U T.4.

3. BblpasnTb Bce YncroBble 3HAa4YEHUS 3a4aHHbIX B YCNOBUM BENUYMH B eanHuuax CA.

4. T'lo BO3MOXHOCTW, caenanTe pUCYHOK, YEPTEX UMW YCIIOBHYHO CXEMY, NMOSICHSAOLLME CYLLHOCTb
3agaum.

Ha pucyHke uenecoobpasHo ykasaTb 3agaHHbIE U UCKOMbIE BENMYMHbI B ByKBEHHOM Buae,
BBEEHHOM B YCIIOBUM.
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5. lNpoBeguTte aHanu3 3agayn, BCKpbIBAKOLLMA €€ (PU3NYECKNIA CMbICST. YCTaHOBUTE, Kakue
hm3myeckme 3aKOHbI 1 COOTHOLLEHUS MOTYT ObITb MCMOMb30BaHbI MPU peLleHN AaHHOW 3a4auu.

6. Ha ocHoBaHWn (hnsnyeckmnx 3aKOHOB COCTaBbTe YpaBHEHMUS, CBA3bIBalOLnEe hnsnyeckue
BENMNYMHbI, KOTOPbIE XapaKTEPU3YyOT pacCMaTpuBaeMoe B 3agaqve siBieHue.

7. PewnTe 3anncaHHble ypaBHEHNS MaTEMaTUYECKN OTHOCUTENBbHO MCKOMOW BESNTUYNHBI U
nony4mnte oTBeT B 06LLEM BUAE.

OtBeT B 06LWWeM Buae npeacrasnset cobon anrebpanyeckoe BolpaxeHne, B KOTOPOM C eBOM
CTOPOHbI OT 3HakKa paBeHCTBa NpuBeaeHo OykBeHHOEe 0603Ha4YEHNE NCKOMOW BENMMYUHBI, @ C MPaBON
CTOPOHbI — anrebpamnyeckoe BblpaxkeHne 3 ByKBEHHbIX 0003HAYEHWI 3a4aHHbIX B YCOBUW BENUYH,
TabnMYHbIX 3HAYEHU N YNCNOBbLIX KO3(PPULMEHTOB.

8. MNpoBepbTe NPaBUIbHOCTb peLleHns B obLLeM BUAE, CPABHUB eOUHNULbI U3MEPEHNs B 06enx
YacTsIX paBeHCTBA.

[ns atoro B popMyny pelieHus B obiem Buae cnegyeT NoACTaBUTb €AVHULBI U3MEPEHUSA BCEX
BEMWYMH U MPON3BECTUN HeobXxoanMble OENCTBUS.

Mpu NpoBepke eanHUL U3MEepPEHMS Ha4o UMETb B BUAY, YTO Hag 0603HaYeHNsIMM eanHuIL,
PM3NYECKMX BENTUYNH MOXHO NMPOU3BOANTL OENCTBUSA, Kak HaZ apuddMeTUYECKMMY BENTUYMHAMU: UX
MO>XHO COKpallaTb, BO3BOANTb B cTeneHb v T.4. OgHako Bcerga Hago NOMHUTE, YTO apudmeTnyeckue
OENCTBUSE MOXKHO BbIMOMHATL C 0603HaYEHNSIMY €AMHWL, OAMHAKOBOIo HanmeHoBaHus. [oaTomy nepea
Ha4yanoM NPOBEPKM BCE eQUHULIbI UIBMEPEHUS Haa0 BbIpa3nTb Yepe3 OCHOBHbIE eauHuubl CU. 3T1o Bceraa
MOXHO cAenaTb, TaK Kak eAMHULA U3MepeHNs Kakor-NnnMbo BennymHel 06s13aTenbHO ABNAETCH
KOMOMHaumen eanHUL, NU3MEPEHNST OCHOBHbIX €AMHUL, CUCTEMbI (PU3NYECKUX BESNTUYMH.

Ecnu nonyyeHHas Takum o6pa3omM eguHMLAa M3MEPEHUS HE COBNAAET C €AMHULIEN U3MEPEHUS]
NCKOMOW BENMYMHBI, TO 3afa4a peLleHa HEBEPHO.

9. MopcTaBbTe B hopmyIny pelleHusi B 00LLeM Buae BMecTo ByKBEHHbIX 0603Ha4YeHWIA YNCOBbIE
3HayeHust Benu4dmH B eamHuuax CU 1, npomsseas BbIMMCIEHWS, NOMyYMTE YNCIIOBON OTBET.

10. PeweHune 3agayun conpoBoXganTe KpaTkKMMKU, HO UCHEPTbIBAIOLLMMU MOSICHEHNAMM.

Mpu ncnonb3oBaHWUM NPMBEAEHHOW CXeMbl PeLLeHWs 3adadn cregyeT umeTb B BUAy, YTO Ans
u13n4eckon 3agaym BaxkHa NPaBUITbHOCTb HE TONbKO XOAa BbIMOSTHEHUS PELLEHNS U YNCITEHHOTO
3Ha4YeHMs OTBETA, HO N KAYeCTBEHHAs CTOPOHA peLUeHus.

Mpumep pelweHuns 3agaum
3apava. bpycok ckonb3uT cHavana no HakMoOHHOM NIIOCKOCTU ANMHON 42 CM M BbICOTOM 7 CM, a 3aTeM Nno
rOpM30oHTanbHOM NIIOCKOCTU, NOCHe Yero octaHasnueaeTcs. OnpeaennTb KO3MPULNEHT TPEHUN
CKOJBXEHWS!, cUMTast ero HEM3MEHHbIM, ECIN MO FOPU3OHTAaNbHOW NITOCKOCTM BPYCOK NPOXoanT 4O
OCTaHOBKM pacctosHune 142 cm.
HaHo: 1 =42 cm =042 m; =142 cm=1,42m; h =7 cm = 0,07 m.
Hadmu: u .
PeweHue. BbINOMHUM PUCYHOK, Ha KOTOPOM M306pa3vM BeKTopa CuIl, OENCTBYIOLLMX HA BPYCOK npu ero
OBWXEHWUM NO HAKIMOHHOW 1 FOPU3OHTaNbHOM NNOCKOCTAM. [Mpy ABMXEHUN NO HAKNOHHOW MIOCKOCTU Ha

v mg 1
Opycok AENCTBYIOT: - cuna TSKecTy; -
cuna HopMaribHOW peakuumn HaKnoHHOWM

Fm;:ll

/ MIOCKOCTH, - Cuna TpeHnaA CKOJNbXeHUA,

1l ! npuyem

N, Fopt =Ny =p mg:nsal

34

2 3[ecb a — yron, KOTOpbI HAaKMOHHAsA NMOCKOCTb
& COCTaBISAAET FOPM3OHTaNbHOV NOBEPXHOCTLIO,

a U - KO3 PULMEHT TPEHUS CKOTMBKEHUN.

e Mpwv OBVXEHUN MO rOPU3OHTaNbHON

!

& . m
mg MOBEPXHOCTU Ha BPYCOK AENCTBYIOT: g

l

2
cuna TaXXecTu, - cuna Hopmaanon

peaKLmMm ropU3OHTasbHOI MOBEPXHOCTY; MFJ_ CUNa TPEHUS CKONBXKEHMS!, NPUYEM
Fmp! =p Ny =pumg

PaCCManMBaﬂ «6pyCOK-|'IOBerHOCTb-3eMJ'IF|)) KaK 3aMKHYTYIO MEéXaHU4YeCKy0 CUCTEMY, B
KOTOpOIZ ,El,eIZCTByeT He noTeHunarnbHaa cuna - cuna TpeHunda, 3anmiem 3akoH nameHeHune MeXaHN4eCcKomn
QHEPIrnn paCCManMBaeMOIZ CUCTEMBbI:

E - Eg =A|
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roe Eon E - nonHas Heprua MeXaHUYeCKOM CUCTEMBI B HAYanbHOM U KOHEYHOM COCTOSHUAX; A - pa60Ta
CWIN TPEHUS NPU NepemeLLeHnn Gpycka.

Ecnu koHeYHoe nonoxeHue Gpycka NPUHSATL 32 HYNEBOW YPOBEHb oTcyeTa NoTeHUuansHowm
QHEeprmn, To TaK Kak B KOHEYHOM COCTOAHUN 6pyCOK HenoaBWXeH, TO E = 0. B Ha4anbHOM NOSOXEHNN
OpYyCOK TOXXE HEMOABMKEH, HO OH HAXOAUTCA Ha PAcCTOSHUKU h OT HyNEeBOro YPOBHSA OTCYETa

N Ep =mg.‘1|

noTeHunanbHOU 3HEPrmn, NO3ITOMY .
Pab6oTa cun TpeHus

A=A +A, |
roe
A =F pbeos(F L) =- Fo Lcosl80 =- Fmpllll
Ay =- Fpaly|
3Hak MWHYC yKa3blBaeT, YTO CUJbl MPENATCTBYIOT ABUXEHUIO. Torpa

- mgh =- Fpy b - Fopaly|

nnn
mgh = umg(f cosx +lz]|_
Otctopga
__ b |
# Lcoszx + [Il

_ 12 _ 42
Bbipasum cos & yepes BbICOTY h U ANWHY /1 HAKNOHHOM NIIOCKOCTMU: cosa =yl - h /11 | Torga
pelleHve 3agayn B obem Buae:

B =
JE2 - %+,

BbInonHMM NpoBepky eanHUL, U3MepeHUsl B OOLLIEM peLUeHNn 3a4avun:

M —E=1

l M M
F —_— ] —_— 3 —_— —_—
2
[MZ-MZF +M [M]u +M M +tM M
nOﬂ,CTaBMM B (*)OpMyJ'Iy o6u.|,ero pelweHna 3agadm Yncriosble 3Ha4€HNUA U BbINOJTHUM
BblYUCIEHUA:

0,07
= 2 2
/0,422 - 0,877 +1,42

CTyneHTbl, Nonb3yscb AaHHLIM y4eOHbIM NOCOOUEM, BbIMOITHAOT KOHTPOSIbHLIE paboThl B
COOTBETCTBMU C TabnvuamMmm BapuaHToB 3ag4aHuin.

Bbibop 3agad anst Kaxxgomn KOHTporbHOW paboT (Heobxoanmo, BbIMOMHUTL 2 KOHTPOSbHbIE
paboTbl. Bbibop BapnaHTa ansg nepBov KOHTPOSIbHOM — NO NepPBOW Tabnuue, ANA BTOPOW KOHTPOSIbHON —
no BTOpOW Tabnuie) nponssogMTcs nNo Tabnuue, onpeaenss Hy>XHbIV BapuaHT no rnociedHel yugppe
y4ebHo20 wugpa.

Mpwn BbINOMHEHUN KOHTPOSbHOW paboThl 3aaaHnst 0hopMIISAIOTCA crieayoLmm obpasom.

1. KoHTponbHas paboTta BbINOMHAETCHA B OTAENbHOW TeTpagu. Ha TuTynbHOM nucTe TeTpaam
HaZo yka3aTb HOMEp KOHTPOJSIbHOWM paboTbl, HAMMEHOBAHWE AUCLMMNINHBI, (haMunuio 1 MHULManbI
CTYAEHTa, crneumnanbHOCTb U y4ebHbIN Wwndgp. PeleHne kaxaon 3agayn n3 BelopaHHOro BapuaHTa B
OaHHOM 3aaHUM Ha4YMHAETCsl C HOBOW CTpaHuubl. B koHue paboTbl cnegyeT NnpMBeCTM CMCOK
NCMNONMb30BaHHOWM NUTEpaTypbl N pacnucaTbCs.

2. YcnoBus Bcex 3aad nepenvcbiBaloTCs MONTHOCTLIO, 6e3 coKpalleHus.

3. Bce 3HayeHnsi BeNMYMH, 3a4aHHbIX B YCOBUW, a TakKe B3ATble U3 CNpaBOYHbIX Tabnuu,
3anNunCbIBalOTCS OTAENbHOW CTPOKOW, BBOAS ANs KaXOon u3 Hux bykBeHHoe ob6o3HaueHue. [Npu 3anvcn
BCE YMCIEHHbIE 3HaYeHNs BblpaxatoTca B eauHuuax CU. Huxke 3anucbiBatoTca GykBeHHble 0603Ha4YeHMsA
BEMNNYMH, KOTOPbIE HAZ0 ONpeaenuTb.

4. Ana nnnoocTpauumn peLleHns 3agadyn BbiNOMHAETCS PUCYHOK, CxeMaTnieckui Yeptex. Ecnu
NMPOUCXOAMUT N3MEHEHME COCTOSTHUS 0ObeKTa, HaAo0 caenaTb HECKOSbKO NocreoBaTeNbHbIX PUCYHKOB.
Ha pucyHkax n3obpasuntb hmanyeckne BennymHbl, Nosb3ysiCb YCIOBHLIMU rpachmyeckumMm n ByKBEHHbIMA
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0603HayeHnsaAMN, NokasaTb hranyeckoe B3aMMoOencTBue, CyLLeCTBEHHOE Anst JaHHOM 3adayn. PucyHku
BbINOMHATE, MNOMb3YSICh YEPTEXKHBIMU MHCTPYMEHTaMM, akKypaTHO, C COBMNogeHnem BCEX NpaBui
TEXHNYECKOTO YepUEeHUs.

5. PewweHune 3agaym conpoBOXaaeTcs KpaTKMMKU, HO MCHEPMBIBAKOLLMMUN NOSICHEHMAMM. [pn
00BbACHEHUN peLleHns 3afaum yKasblBaoTCA OCHOBHbIE dU3NYeCcKMe 3aKOHbI 1 POpMyIbl, Ha KOTOPbIX
BasupyeTca pelueHue, B 06sa3aTeNnbHOM NopsiaKe pasbACHSATCS BCe UCMONb3yeMble OyKBEHHbIEe
obo3HayeHus.

6. PelleHune 3agayun BeinonHsieTcsl B 0bwem sude, T. €. TONbKO B OyKBEHHbLIX 0603HaveHusIx. [ns
3TOro 3anucbiBatoT MCXOLHbIE POPMYIbI, BEINOMHAIT anrebpandeckme npeobpasoBaHnst U NonyyaoT
pacyeTHyo dopMyny Anst UICKOMOMW BeNuYuMHbIL. [pu nonyyeHnn pacyeTHon hopMynbl NpUBOANTCA eé
BbIBOZ, CONPOBOXAAKLNACHA NOSICHEHNEM MCMONb3YEMbIX MAaTEMaTUYECKNX MPUEMOB U
npeobpasoBaHui.

7. BeInonHWTb NpOBEPKY eOUHWLIbI U3MEPEHNST UCKOMOW BEMWYMHbBI MO pacyeTHON hopmyne un
TeM cambIM MOATBEPAUTL NPaBUINbHOCTb PeLLEHWS 3adaqun.

8. BbINOMHWTB BbIYNCNEHME NCKOMOWN BENTMYMHbBI MyTEM NMOACTAHOBKW 3a4aHHbIX YMCMOBbIX
3Ha4YeHU BeNUYKMH B pacyeTHyto hopmyny. Hncna B pacyeTHyto hopMysy NOACTaBASOTCA B TOM Xe
nopsigke, B KakoM B Heé 3anuncaHbl 6ykBeHHble 0603HayYeHns dusnyeckmx BennynH. Npu nogcraHoBke
yucen B popmyny LienecoobpasHo NpeacTaBnATb UX B BUAE YMCES, YMHOXEHHbIX HA 10 B HEOOX0ANMBIX
cteneHax. PacyeTbl BbINONMHATE ¢ COBNOAEHNEM NPaBUI BbIMUCAEHMS NPUBNMKEHHBIX YMCEN.

KoHmporbHbie pabomel, npedcmasneHHbie 6e3 cobnodeHus ykasaHHbIX 8bilie npasursl, a
makxxe pabombl, 8bIMOMTHEHHbIE HE 10 C8OEMY 8apuaHmy, 3a4umbieamscsi He 6ydym.

Ecnu koHTponbHasa paboTa npenofgaBaTtesniemM He 3a4TeHa, ToO HeobxoanMble JOMNOMHEHUS U
ncnpasneHus BbIMONTHAOTCA B TOW XXe TeTpaau B KOHLe paboTbl. VicnpaBneHus B TEKCTE HE3AYTEHHON
3agaym He JONycKakTCs.

4.1.2 lMpumepHbiii nepeyeHb 3aday

1. ABTOMOOGUIbL Npoexarn NepBy MOMOBUHY MYTU CO CKOPOCTbO 10M/C, @ BTOPYHO MOMOBUHY NyTH
— co ckopocTbto 30m/c. Hangute cpegHiol CKOPOCTb Ha BCEM NyTW.

2. [pn ABWXEHMM MOTOLMKMNA MO FOPU3OHTaNbHOMY LLIOCCE CO CKOPOCTbI 76 KM/4 BoAuTEnb
BbIKNOUMN Apuratens. ocne 8Toro MOTOUMKN OO0 OCTAHOBKW ABUrancs paBHO3amMereHHO.
Halntu yckopeHue, nyTb U BpemMs ABMXKXEHUS MOTOLMKNA C BbIKNIOYEHHbIM ABUratenem, ecnm
KoadhpumumeHT TpeHus konec o gopory 0,03.

3. Wap maccon 0,3kr OBmXeTcAa CO CKOpPOCTbio 1M/C HaBCTpeuy LWapy, ABUralwLLeMycs co
ckopocTbio 2M/c. B pesynbTate coygapeHusi Lapbl COEAMHUIIUCL W CTanu ABUratbCs CO
ckopocTb 0,6 M/c B HanpaBneHuu OBWXKEHMS BTOPOro wapa o coyaapeHus. Onpenenntb
Maccy BTOpOro Liapa.

4. B okeaHe gnvHa BonHbl gocturaeT 100 m, a nepuog konebanun 15 c. Onpegennre cKOpocTb
pacnpoCcTpaHeHNs1 TaKON BOJTHBbI.

5. Tpwn Temnepatype 27 rpagycoB Llenbcusa aaenexve rasa B cocyge 6bino 50 klMa. Kakum 6yget
Aasnenwue rasa npw 137 rpagycax Uenbcna? 0

6. .MpeanbHbin ra3 otgan konudecTtso Tennotbl 200 [k 1 Npy 3TOM BHYTPEHHAS 3HEprusi rasa
ymeHbLluunace Ha 100 [x. Onpegenute paboTy, COBEPLUEHHYIO ra3oM.

7. TemnepaTypa HarpeBatenda Tennoson MawuHel 800 K, TemnepaTypa xonogunbHuka Ha 300 K
MeHbLUe, YeM y HarpesaTens. Onpegenute KINQ malumHel

8. Onektpudeckas uenb COCTOMT U3 UCTOYHMKA Toka ¢ JMAC, paBHOM 3B ©n BHYyTpeHHUM
conpotueneHnem 10M. VIcToUHMK TOKa 3aMKHYT Ha BHellHee conpoTtueneHne R. Cvna Toka B
uenv paBHa 5A. Onpepgenute BHELLHEE CONPOTUBIIEHNE LIEMNN.

9. TlpAMONUHENHbIN npoBogHWK AnvHon 10 cM HaxoauTcs B OOHOPOAHOM MarHWTHOM nosie ¢
nHaykumen 6 Tn n pacnonoxeH nod yrnom 30° K BEKTOPY MarHUTHON MHAYyKUMKU. Yemy pasHa
cvna, OencTBylolasi Ha MNPOBOAHMK CO CTOPOHbl MarHUTHOrO MOMs, €Cnu cuna Toka B
nposogHuke 3 A?

10. B kaTyLuKe, UHAYKTUBHOCTbL KoTopou pasHa 0,6 MH, Bo3Hukna 3OC camouHaykummn, pasHasa 20
B.

Paccuutante nameHeHue cunbl TOKa U SHEPTUN MarHUTHOIO NONA KaTyLUKW, eCrnn 3TO
npomsowsio3a 1 c.

11. KaTywka nHgyktmeHocTbio 10 MIH o6nagaeTt akTuBHbIM conpoTusneHvem 10 Om. MNpu kakomM
3HaYeHNM YacTOTbl NEPEMEHHOIO TOKa MHAYKTUBHOE CONMPOTMBIIEHME KaTyLlwku byaeT B 5 pas
fonblue ee aKTUBHOIO COMPOTUBINEHNA?

12. KonebatenbHbli KOHTYpP COCTOUT W3 KaTyLUKK WHOYKTUBHOCTbIO 4 MIH ¥ nnockoro

BO3AYLHOro KoHAeHcaTopa. lNnowagb nnactuH koHaeHcatopa 10 cm?, paccTosiHue mexay
HuMK 1 MM. Hangute nepuog cobCTBEHHbIX KonebaHuii B KOHTYpe
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13. Ha kakom paccTosiHuM HaxoguTcs npegmeT M ero m3obpaxeHue, co3gaBaemMoe JIMH30M C
¢OKyCHbIM pacctosiHem 0.6 M. ecnn gencteBuTesribHoe M3obpakeHne B Tpu pasa bonblie
npegmeTa?

14.Jlyy cBeTa BbIXOAMT W3 ckunupgapa B BO3gyX. [lpedenbHbin yronm MOMHOro BHYTPEHHEro
OTpaxeHuss Ansg 9Toro nydva paseH 45rpag. Hanmtu ckopocTb pacnpocTpaHeHus csBeTa B
ckunupape.

15. Kakumun gomkHbl 6biTb paguychbl kpuBm3Hel R1=R2 noBepxHocTel nynel, 4ToObl OHa gaBana
yBenuueHne anst HopmarneHoro rnasa k=10. [Noka3aTenb npenomneHns crekna, u3 KoToporo
caenana nyna n=1,5.

456
] EI
16. MNepuoa nonypacnaga pagnoakTUBHOIO uaotona kanbumst =Y~ " coctaBnsieT 164 cytok. Ecnun

4.10% (Ca
aTtomoB = , TO NPUMEPHO CKOMbKo nx byaet yepes 328 cyTok?

M3Ha4varnbHo 6bINIo
4.1.3 Kpumepuu oueHusaHuUsi KOHMPOJILHOU pabombi

- OU€eHKa «0OmJIuU4HO» CTaBUTCS, ECNU:

- paboTa BbINOSIHEHA NONTHOCTbIO

- B NIOTMYECKNX PacCyXOEHMAX N 0OOCHOBaHUN peLleHnst HeT Npo6enoB 1 OLMOOK;

- B pelleHnn HeT owmnboK (BO3MOXHA OfHA HETOYHOCTb, OMMCKA, HE SABMSOLWAACA CNeACTBUEM
He3HaHWsA NN HeNoHMMaHNs y4ebHoro matepuana).

- OUEHKa «XOpPOoLWOo» CTaBUTCS, ECIIN:

- paboTa BbINONIHEHA MOSHOCTHLHO HO 0OOCHOBAHWS LLAroB peLUeHNs HeAOCTaTOUHbI; - AOoNyLleHa
OfHa owmnbka unu gBa-Tpu Hego4veTa B BblKNagkax, pUCcyHKax.

- OUEeHKa «ydoeriemeopumesisHo» CTaBUTCS, €CIN;

- ponyweHbl 6onee ogHon ownbkn unn 6onee AByX-Tpex HeOOYETOB B BblkNagkax, YyepTexax,
HO CTydeHT Bnageetr obsa3aTenbHbIMUM  YMEHUSMUM MO NPOBEPSEMbIM  TeMam - OUEeHKa
«HeydoeriemeopumesibHo» CTaBUTCS, eCIu:

- JonyLleHbl CyLLEeCTBEHHbIE OLINOKM, MoKa3aBLuMe, YTO CTYAEHT He BnageeT obs3aTerbHbIMU
YMEHUAMU MO AaHHbIM TeMaM B NONHOW Mepe, BbiNonHeHo MeHee 50% 3agaHun.

4.2 TecmupoeaHue no pasdenam
4.2.1 lpumepHbIii NepeyeHb MecmoebIix 80NpPOcoes no pasdenam
MexaHuka

1. ABTOMOOUNDb ABMXETCS PABHOMEPHO MO MOCTY CO CKOPOCTLIO 36 KM/4Y. 3a kakoe Bpems OH
nporaeT MOCT Tyaa u obpaTtHo, ecnu anuHa mocta 480 m?

A. 96 ¢ B. 27 ¢ B. 192¢ . 4800 c

2. AsToMO6UIb ABMraeTcs ¢ yckopeHuem 0,2 m/c? B TeyeHue 10 cekyHa nocrne Havana
OBuxeHus. Kakon nyTeb OH npowen?

A.01m B. 1m B. 10 m r.20m

3. Ykaxute doopmyny A pacydeTa U HanpasreHue curbl TPeHUs! Ans Tena, ABMXKYLLEerocs
BMpago.

A.F,, = uN B. Fr= mgB.Fpp-kx I. Frp= pN

4. PaccunTtarite Bec naccaxupa B nudTe, ABUKYLLEMCS C YCKOPEHUEM 0,5 m/c®BBEpX,
ecnun macca naccaxwupa 80 «r.

A. 784 H b. 824 H B. 40H . 744 H

5. [nvHa nepBoro matemMatuMyeckoro MasTHMKa pasHa 1 meTpy, a BTOpOro — 2 meTpam. Y
Kakoro MasiTHMKa nepuog konebaHum 6onblue u BO CKONMbKO pa3s?

A.Y nepsoroB2p. B.Y BToporos2p. B.Y BToporoB4 p. I.Y BTOporoB 1,4 p
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6. Awwmk 3aTackmBaloT BBEPX MO HAKIMOHHOM NITOCKOCTU C YBENTMUNBAKOLENCS CKOPOCTHHO.
Cucrtema oTc4yeTa, CBA3aHHasi C HAKITOHHOW MIOCKOCTLIO, ABMSETCS UHepumansHon. B aTom
crny4ae cymMma BCEX CUJ1, JENCTBYHOLLMX HA ALLMK:

A.PaBHa Hynio bB. HanpaBneHa B CTOPOHY ABWXEHUA Aluuka.  B. HanpaBneHa
nepneHaUKynsipHO HaknoHHou nnockoctu [. HanpaBneHa B CTOPOHY,
NPOTMBOMNOJIOXHY ABUXEHUIO ALLMKa

OcHoebl MKT
1. Kakasi U3 npuBegeHHbIX HXKE BENTMYMH COOTBETCTBYET NOPSAAKY 3HAaYEHMS MAacChl MOSEKYIbl UMK
coenHeHuna?
A. 10% kr.
B. 10 Zkr.
B. 10"kr.
. 10"%r.
2. Kakve cdmsmyeckue napameTpbl JOMKHbI ObITb OAMHAKOBBIMU Y TErl, HAXOASALWMXCA B TEMNIOBOM
paBHOBeCUN?
A. [laBneHue.
B. KoHueHTpauus.
B. TemnepaTypa.
. O6bem.
3. B monekynsipHow cuanke Mcnonb3yeTcd MNOHATME «uAeanbHbIN rad». OTO MOHATUME NMPUMEHUMO
Torga, Koraa MoXHoO npeHebpeysb:
A. lNoTeHUnanebHOM 3Heprnen Yyactumu.
B. KnHetnyeckom aHeprmen yactumu.
B. Maccon yacTtuu.
I". MNoTeHumnanbHOW aHeprnen Yactuy, n X pasmepamu.

4. Ha puc. npuBegeH rpaduk 3aBMCMMOCTU OABMEHWUS rasa Ha CTEHKM cocyda OT Temnepatypsbl.
Kakol npouecc nameHeHUsi COCTOsIHMS ra3a n3obpaxeH Ha puc.?

A. N306apHoe HarpeBaHie
B. N3oxopHoe oxnaxaeH ()
B.M30TEepmMmyeckoe pacL , eHue.
I". N3o6apHoe oxnaxaeHue.

5. Kak obecneunTtb N30TePMUYHOCTb NPOLIECCOB B rase?
A. a3 Hago o4eHb BbICTPO HarpeThb.
b. Na3 Hago o4eHb BbICTPO OXNaguTb.
B. Na3 gomkeH HeorpaHNM4YeHHO PacLLUMPATHCS.
I". a3 pomkeH HaxoANTbCA B TEMMOBOM PaBHOBECUM C OKpPY>KatoLLEN Cpeaoun.

OcHoebI annekmpoduHaMuKu
I. YKaKuTe COOTBETCTBUE CTPENKAMM:
HasBaHuto huanyeckomn BenmymHbl COOTBETCTBYET YCNOBHOE 0603HayYeHne
1) Cuna Toka A) q
2) HanpsikeHue B) |
3) ConpoTtueneHve B) U
NR
[l. O6bBeanTe HOMEpP NPaBMIIBHOrO MPOAOIPKEHNSA NPeanOXeHNs:
Cuvna B3aMmMogencTBusA ABYX HEMOABWKHBIX NIEKTPUYECKMX 3apaaoB
1) npsiMO NponopLMoHanbHa PacCTOAHMIO MEXAY HAMM
2) obpaTHO NponopuMoHarbHa PacCTOAHMIO MeXay HUMM
3) NpsAMO NponopuUMoHanbHa KBaapaTty PacCTOAHUSA MEXAY HUMM
4) obpaTHO nponopunoHanbHa KBagpaTy pacCTOSTHUSA MeXAy HUMM
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[ll. O6BeanTe HoOMep NpaBUITbLHOrO OTBETA:

Kakoe 13 sBneHui MOXXHO Ha3BaThb 3N1IEKTPUYECKMM TOKOM?

1) [iBreHe MOMOTOoYKa B SMEKTPUYECKOM 3BOHKE Mepes yAapoM O 3BOHKOBYHO Yally
2) MNoBOpOT CTpenkx KoMnaca Ha ceBep Npu OPUEHTUPOBAHNM HA MECTHOCTHU

3) MNonét monekynbl BOAOpPoAa Mexay ABYMS 3apsbKeHHbIMU Lapukamm

4) Paspsg MonH1MM BO BpeMs rpo3bl

V. OBbBeanTe HoMep NpaBubHOro oTBeTa:

Kycok npoBonoku cnoxunu sasoe. EE conpoTtusneHune

1) ymeHbLUMTCSA BABOE

2) yBenuuuTcs BaBoe

3) ymMeHbLINTCA BYETBEPO

4) yBenununTcsa B4eTBEPO

V. 3anunwute: Popmyna 3akoHa KyrnoHa
VI. 3annwwute: Popmyna 3akoHa Oma ans yyacTka Lenm
VII. 3annwuTte: ®opmyna 3akoHa Oma ans nosHom Lenm
VIIl. Bannwute: dopmyna 3akoHa Amnepa
IX. OBbBeanTe HOMep NpaBuibHOro OTBeTa:

3[C ncTtoyHMKa Toka — 3TO

1) Modynb CTOPOHHEN CUMbl, AENCTBYIOLLEN Ha AneKTpUdeckne 3apsifbl B UICTOYHUKE TOKa

2) paboTa CTOPOHHEW Cunbl, OENCTBYIOLLEN HA 3NEKTpUYeckne 3apsabl B UCTOYHMUKE TOKa

3) oTHoOLeHWe paboTbl 3MEKTPOCTATUYECKON CUMbl K 3apsaay, NepeMeLlaeMomMy BHYTPU UCTOYHMKA TOKa
4) oTHOLIEHWe paboTbl CTOPOHHEN CUMbl K 3apsaay, NepeMeLlaeMomMy BHYTPU UCTOYHMKA TOKa

X. ObBegnTe HOMep NpaBUNbHOrO OTBEeTa:

Ha npoBoaHUK, pacnonoXxeHHbIn B OQHOPOAHOM MarHMTHOM norie nog yriom 300 K HanpasBneHWIo NNHUIA
MarHMTHOW uHAyKummn, AencteyeT cuna F. Ecnv yBenuuutb 370T yron B 3 pasa, T0 Ha NpOBOAHWK ByaeT
JencTBoBaTb cuna, paBHas

1) 02) 3) 2F 4) 3F

Xl. O6BeamTe HOMepa BbIGpaHHbIX CXEM:

Bbibepute cxeMbl aneKkTpudecknx Lenen ¢ napannenbHbiM COegUHEHNEM SNTIEMEHTOB

1234

Onmuka
1. Kakne KpyrnHble Hay4Hble OTKPbITMS 00A3aHbl CBETY?
a) OTKPbITME 3aKOHOB ABWXEHWS NMaHET;
6) OTKpPbITUE CTPOEHUS KIETKUN XKUBbIX OPraHN3MOB;
B) onpefeneHne CTPYKTypbl METansos.;
r) onpegenexnne xummdeckoro coctasa ConHua n apyrnx HebecHbIx Ten.
2. eomeTpu4ecKon ONTUKOWN Ha3blBaeTCA pasgen OnTUKK, B KOTOPOM...
a) M3y4aloTcs 3aKOHbl pacnpoCTpaHeH1s B NPO3paYvHbIX Cpedax CBETOBOW 3HEPINM Ha OCHOBE
npeacTaBneHus 0 CBETOBOM fyye;
0) rmyboko paccMaTpuBaloTCH CBOMCTBA CBETA M €ro B3aMMOENCTBME C BELLECTBOM.
3. OCHOBOMOMOXHNKOM KOPMNYCKYNAPHON Teopun ceeTa Bbin...
a) Pemep;
6) HbloTOH;
B) Makceenn;
r) ApuctoTens;
a) MovireHc.
4. [1BOCTBEHHOCTb CBOWCTB (KOPMYCKYNsiPHO-BOMTHOBOW Ayanuam) npucyLua. ..
a) TONbKO CBETY;
0) TONbKO MUKPOCKOMMUYECKUM Tenawm;
B) ntobon chopme maTepun.
5. B 4em cyLHOCTb MeTo4a onpefeneHns CKoOpocTu ceeTa B onbiTe Punso?
a) Anst U3MepeHns BpeMeHn pacnpocTpaHeHns CBeTa UCMob30Banoch BpallialLeecs 3epkano;
6) ANs U3MepeHns BpeMeHU pacnpocTpaHeHns cBeTa NCNomnb3oBarncd “npepbiBatens” — BpallatoLeecs
3ybyartoe korneco.
6. TeHb, OTOpOLUEHHas NpegMeTOM, OCBELLEHHBIM NMPOTSKEHHBIM UCTOYHMKOM. ..
a) UMeeT pe3kne ovepTaHusl, NnogobHble o4epTaHUAM NPeaMETa;
6) OKpy>XeHa NosnyTeHbIO.

®du3uka amomHo20 sidpa.
1. [encTtBre koro npubdopa oCHOBAHO Ha yAapHOW MOHM3aUMnN?
A) kamepa BunbcoHa
B) cueTtunk levirepa

20



B) ny3bipbkoBas kamepa
2. B atom npubope ans obHapyXeHUst TPEKOB YaCTuL, UCTMOSb3YIOT NEPEHArpeTyto XXUOKOCTb
A) kamepa BunbcoHa
B) cueTtunk levirepa
B) ny3bipbkoBas kamepa
3. [lpeunmyliecTtBo aToro npmbopa - 6onbLias NIOTHOCTL paboyero BellecTsa
A) kamepa BunbcoHa
B) cuetunk lenrepa
B) nysbipbkoBas kamepa
4. KeM BnepBble ObINO OTKPLITO ABNEHNE PaaNOaKTUBHOCTM
A) O0.U. MeHgeneeBbim
B) bekkepenem
B) M. Cknogosckon — Kiopu
5. 3710 nsny4veHue npeacraensaeT cobo NOTOK 3NIEKTPOHOB
A) ramma- nyum
B) 6eta — nyun
B) anbdha — nyun

4.2.2 Kpumepuu oyeHueaHusi mecmoebix 3adaHull
lllkana u kpumepuu oueHU8aHuUsI
- OLIEHKa «OTNNYHO» BbICTaBNsieTCA obyyatoemycsi, ecnu nonyyeHo 81% v 6onee npaBurbHbIX
OTBETOB.
- OLlEHKa «xopoLloy - nonyyeHo ot 71 0o 80% npaBunbHbIX OTBETOB.
- OLEHKa «YAOBIIETBOPUTENBHOY - NoNnyyYeHo oT 61 0o 70% npaBuibHbIX OTBETOB.
- OLIEHKa «HeyOoBMeTBOPUTENBHOY» - NONy4YeHO MeHee 61% npaBuIbHbIX OTBETOB.

5.[lpomexxymoyHass ammecmauyusi no Kypcy
5.1 3aknmoyumenbHoe mecmupogaHue Mo umoaam u3sy4eHusi GUCYUMIIUHbI

Mo ntoram n3yvyeHna gucumninHbl, o6yqa|ou.u/|ec;| NPOXOOAT 3aKn4nTernbHoe
TecTnpoBaHue. TeCTI/IDOBaHVIe ABNAETCA (bOpMOVI KOHTPOIA, HaﬂpaBﬂeHHOVI Ha NpoBepKy BnageHuaA
TEPMUHOJNTOrM4YEeCKMM annapaTtomMm, COBpeMEeHHbIMU VIH(bOpMaLI,VIOHHbIMVI TEXHONMOIMAMU N
KOHKPETHbIMW 3HAHNAMW NO OAUCUUNTINHE.

5.1.1 [Modzomoeka K 3aKo4YumesisHOMy mecmupoeaHUro Mo umoaam u3y4eHusi
ducyunnuHsbl
TecTupoBaHue OCyLLECTBIAETCS Mo BCEM TeMaM 1 pasdenam OUCUMNIVHLI, BKIoYas TeMbl,
BbIHOCUMbIE HA CAMOCTOSITENBLHOE U3YyYEHME.
Mpouenypa TeCTMPOBAHUS OrpaHMYeHa BO BpeMeHMW 1 npearionaraeT MakcuMarnbHoe
COCpeaoTodeHNe 0byYaloLLErocs Ha BbIMOMHEHUN TECTA, COAEPKaLlero HECKONbKO TECTOBbIX
3agaHui.

5.1.2 [lpumepHbIl nepevyeHb Mecmoebix 3adaHull OJisi 3aKJII0YUMesIbHO20
mecmupoeaHusi
A1. INpun noesgke B camoneTe Mbl
1) onnaymBaem nyTb 2) onnavymMBaemM nepemMeLleHne 1 nyTb 3) onnaynBaem nepemelleHune 4) Hyu nyTb, HU
nepemeLlleHne

A2. CaHKM cbexanu ¢ 0gHOW ropku U Bbexanu Ha apyryto. Bo BpemMs nogbema Ha ropky CKOpOCTb CaHOK,
OBUraBLUMXCS NPSMOMMHENHO U paBHOYCKOPEHHO, 3a 4 ¢ nameHunacok ot 43,2 km/y o 7,2 km/y. MNpu aToM
MOAyIb yCKOpeHus 6bin paBeH

1) -2,5 m/c?2) 2,5 m/c? 3) 3,5 m/c?4) -3,5 m/c?

A3. Ha pucyHke npeacrasneH rpadyvk 3aByUCMMOCTU NPOEKLIMN CKOPOCTU Terna oT BpemeHu. Kakon nyTb
Y NpoLUo Teno 3a nHtepean Bpemenn ot 0 go 3 ¢?

: M

i A4. MaTepunanbHas Touka OBUXKETCH MO OKPY>KHOCTUN C NOCTOAHHON

: Mo MOAYMO CKOPOCTbIO. Kak n3aMeHnTcst Moaynb ee

LEeHTPOCTPEMUTESIBHOIO YCKOPEHWSI, ECIN CKOPOCTb TOYKM

he yBenuuuTb B 2 pasa?

1) He n3ameHnTCa 2) yMeHbLUMTCS B 2 pa3a 3) yBennuutcs B 4 pasa 4) ymeHbLUNTCA B 4 pasa
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A5. JlerkonogsukHy0 TENEXKY Maccomn 3 Kr TONKaroT € curnon 6 H. YcKopeHne Tenexkn B uHepLumanbHom
cucTeme oTcyeTa paBHO

m/c?

A6. Yenoeek Be3 pebeHka Ha caHKax No ropmM3oHTanbHON gopore. 3aTem Ha CaHKM Cen BTOPOW Takon e
pebeHOK, HO YenoBeK NPOAOKan ABMKEHNE C TON e NMOCTOsIHHOM CKOPOCThIO. Kak nameHnnace cuna
TPEHWs Npu 3Tom?

1) He nameHunach 2) yBenu4yunach B 2 pasa

3) ymeHbLIMNace B 2 pasa 4) ysenuuunacs Ha 50%

A7.Teno maccom 4 Kr oBMXETCS CO CKOpoCThio 3 M/c. KakoB nmnynec tena?
1) 1 kr-m/c 2) 0,75 kr-m/c 3) 24 xr-m/c 4) 12 kr-m/c

A8. Manb4umk nogbpocun gyToonbHbIA My maccon 0,4 kr Ha BbICOTy 3 M. Ha CKOMbKO nameHunach
noTeHumarnbHas sHeprusa msaya?
X
A9. Kakoe siBneHne gokasbiBaeT, YTO MEXAY MOSeKyriaMu AeUCTBYOT CUMbl OTTaNKnBaHua?
1. anddysus, 2) bpoyHoBCKOE ABMXKEHME, 3) CMaynBaHue, 4) cyecTBOBaHME CUI YNPYrocTu

A10. BHYTpeHH:AA 3Heprus Tena 3aBucut

1) TONbKO OT TemMnepaTypbl 3TOro Tena
2) TONbKO OT Macchl ATOro Tena
3) TONbKO OT arperaTHOro COCTOSIHMA BeLlecTBa
4) oT TemnepaTypbl, Maccbl Tefa U arperaTHoOro COCTOAAHMS BELLeCTBa
A11. Yto onpegensiet nponsseaeHue kT?
1) naBneHne naeanbHOro rasa 2) abconoTHyO TemnepaTypy ngeanbHOro rasa
3) BHYTPEHHIO SHEPIUIO naeanbHOro rasa 4) CpeaHIol KMHETUYECKYI0 SHEPTUIO MOJIEKYIbI
A12. TemnepaTtypa Tena A paeHa 300 K, TemnepaTypbl Tena b pasHa 100 °C. TemnepaTypa kakoro u3
Ten NoBbICUTCA NPU TENSIOBOM KOHTaKTe?
1) Tena A 2) Tena b 3) TemnepaTtypbl Ten HE N3MEHAKTCS
4) Temnepatypbl TeN MOTYT TOMbKO MOHUXATLCA
A13. NoeanbHbi ra3 nonyyun konuyectso TennoTbl 300 X, 1 BHYTPEHHSI aHeprus rasa ysenvymnnacs
Ha 100 k. Mpwn aTom
1) ras cosepumn paboty 400 [k 2) ra3 cosepLumn paboty 200 [Ix
3 Hag rasom cosepmnnm paboty 400 [k 4) Hag rasom coBepLunnu paboty 100 Ox
A14. K BogsiHoM kanne, nmesLUen 3apsag +3e, npucoeamHmnachk Kanng ¢ 3apsagom -4e. Kakum cran
3NeKTprYecKknin 3apsan o6begnHEHHON Kannn?
1) +e 2) +7e 3) —e 4) -Te
A15. lNpu pacuyecbiBaHNM BOMOC NIITaCTMACCOBOM pacveCKoW BOMNOCh! 3apsKatoTCs NOMNOXMTENbHO. 3TO
00bsACHAETCA TEM, YTO
1) aneKTpoHbI NepexoasaT C pacyeCckn Ha BOMNOChl 2) NPOTOHbI NepexoasaT C pacyeckn Ha Bonockl 3)
3NEKTPOHbI NEPEXOAAT C BOIOC Ha pacyecky 4) NpOTOHbI NePEXoaaT C BOMOC Ha pacyecky
A16. Cuna Toka, uayLiero no NpoBoAHUKY, paBHa 2 A. Kakor 3apsag nporaeT no npoBogHuky 3a 10 ¢?
Kn
A17. 3nekTpnyeckas Lienb COCTOUT U3 UCTOYHUKA TOKa BHYTPeHHUM conpoTusneHvem 1 Om ¢ 3C,
paBHon 10 B, peauctopa conpoTtuBneHmem 4 Om. Cuna Toka B Lienu paBHa
A

YacTb 2

B1. K koHUam gAMHHOIO 04HOPOAHOMO NPOBOAHMKA NPUNOXEHO HanpsbkeHne U. MNMpoBog 3aMmeHnnn Ha
OpYyron, nnowaab cCe4YeHnst KOTOporo B 2 pasa 6orbLue, U NPUNOXKUIN K HEMY NPEXHee HanpsbkeHue. YTo
Npon30NAET NPU 3TOM C COMPOTUBIIEHUEM MPOBOAHWKA, CUION TOKA Y MOLLIHOCTBHO?

K kaxxgon nosuumm nepBoro cronbua nogdepute COOTBETCTBYHOLLYHO NMO3NLIMIO BTOPOTrO U 3anuLLMTE B
Tabnuuy.

dunsmnyeckasa senmymHa MIameHeHne BENUYUHbI

A) conpoTusneHune cnmpanu 1) ysenuumrcs

B) cuna Toka B cnvpanu 2) yMmeHbLUaeTcs

B) Bbigensiowascs MOLWLHOCTb 3) HE U3MEHNTCA

B2. lNocTaBbTe B COOTBETCTBME (PM3NYECKYIO BENUUMHY U eanHULY ee namepeHus B CA.

dusnyeckas sennymHa EguHuLE BeNnYmHbI

A) nnoTtHocTb 1) M/c?

B) yckopeHnue 2) kr-m/c?

B) cuna 3) kr/m®

) o6bem 4) m/c
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5) m®
K kaxxgol noauumm nepeoro ctonbua nogdbepute COOTBETCTBYHOLLYIO NO3ULIMIO BTOPOro U 3anunTe B
Tabnuuy.

5.1.3 lllkana u Kpumepuu oyeHU8aHuUsi omeemoe Ha mecmoshbie 80MpPocChI
mecmupoeaHUuro Mo umoa2aM 0C80eHUsI QUCUUMNITUHbLI
Llikana u kpumepuu oyeHuUsaHuUsi mecmosbix 3adaHuli
- OLleHKa «OTNNYHO» BbICTaBnseTcs obyyatoemycs, ecnu nonyyeHo 81% v 6onee npaBurbHbIX
OTBETOB.
- OUEeHKa «xopoLuoy» - nony4eHo oT 71 ao 80% npaBunbHbIX OTBETOB.
- OLIEHKa «YL4OBMNETBOPUTENBHO» - MOMyyYeHo oT 61 0o 70% npaBunbHbIX OTBETOB.
- OLIEHKa «HEeyOoBMEeTBOPUTENBHOY» - NONy4YeHO MeHee 61% npaBuIbHbIX OTBETOB.

5.2 Jk3ameH
5.2.1 MepeyvyeHb 80MNPOCO8 K 3K3aMeHY
[BwmxeHne Toukn n Tena. NonoxeHne TOYKN B MPOCTPAHCTBE.
CtpoeHue atoma. OnbiTbl Pe3epdopaa.

BonHoBble siBNeHusi. PacnpocTpaHeHne MexaHN4yeCckux BOSIH.

MMnynbc maTepmanbHON TOYKU. 3aKOH COXPaHEeHNst UMNynbCa.

1. Pabota cunbl. MoLHOCTb.
2. 3akoH Amnepa. NpumeHeHne 3akoHa Amnepa.

1. dedopmanmsa T cunbl ynpyroctu. 3akoH Nyka.
2. OTKpbITME 3NEKTPOMArHUTHOM MHAYKUMK. Mpasmno JleHua.

1. 3aKoH aneKTpOMarHUTHOM MHOYKUMW. BuxpeBoe anekTpuyeckoe nore.
2. Curnbl BCEMUPHOIO TAroTeHUs. 3aKOH BCEMUPHOTO TATOTEHUS.

1. CkopocTb cBeTa. MNpuHuun lMorireHca. 3akoH OTpaXkeHus ceeTa.
2. YckopeHue. EgnHuua yckopennsi. CKkopoCTb Npu OBWKEHUM C MOCTOSIHHBIM YCKOPEHMEM.

1. ABmxkeHune Ten. MNMoctynatenbHoe ABMkeHne. BpallartensHoe aBMXeHe TBEPAOro Tena. YrnoBas u
NHEenHas CKoOpOCTb BpaLleHus.
. dncnepcusa ceeTa.
. MHTepdepeHumns mexaHnyecknx BonH. MHTepdepeHums ceeta. MNpumeHeHne nHtepdepeHumnn.
. Cuna TpeHusa. Ponb cunbl TpeHus.
. 3aKOH aNeKkTpoAMHaMUKU U NPUHLMN OTHOCUTENBHOCTU. [locTynaThbl TeOpMM OTHOCUTENBHOCTMU.
. TemnepaTtypa 1 TennoBoe paBHoBecue. OnpegeneHmn Temnepartypbl. AOContoTHast Temneparypa.
. Bugbl nanyyeHnin uctounmnkmn ceeta. CnekTpbl U cnekTparnbHble annapaTbl.
. YpaBHEeHMe COCTOSAHMS naeanbHOro ras3a. [a3oBble 3aKOHBI.
. AnekTpoemkocTb. EamHnua anektpoeMkocTn. KoHgeHcaTopsl.
. ®otoadpdpekT. Teopusa doToaddekTa.
. OTkpbITHE pagnoakTnBHocTu. Anba-, 6eTa-,  raMma-nsnyyeHus.
. AnekTpudeckui Tok. Cnna Toka.
. 3akoH pagmoakTnBHoro pacnaga. lNepuvopg nonypacnaga. gepHbele peakumn.
. 3akoH Oma gnsa yyactka uenu. 3akoH Oma gnsi NONHON uenw.
. laBneHuve ceeTa. Xumnyeckoe gencreme ceeta. dotorpadums.
. OcHOBHbIE NONOXEHNS ManeKkynApHO-KMHETUYECKON TEOPUN.
. 3akoHbl HetoToHa.
. TpaHcdopmaTopsl. [Nepegaya anekTposHEpPruu.
. HacbiweHHbIn nap. KnuneHve. BrnaxHocTb Bo3ayxa.
. UTo Takoe anekTpomMarHutHas BosiHa. QKCnepMMeHTanbHoe OOHapyXeHWe 3reKTpPOMarHMTHbBIX BOSH.
. N306peTenne pagno A.C. MNMonoebiM. MpuHUUN pagnocessu.
. BHyTpeHHss aHeprus. KonnyectBo TennoTol. [epBbii 3aKOH TEPMOANHAMUKM.
. MpuHuun genctena Tennosblx gsuratenen. KN tennosbix Asuratenen.
. Ondppakuma ceeta. AndpakumoHHas pelueTka.
. CBOBOAHbIE 1 BbIHYXAEHHbIE 3fIeKTpOMarHnTHole konebaHus. KonebatenbHblin KOHTYP.
. PaboTta cunbl TsxkecTw.
. Pabota cunbl ynpyroctu.
. AnuHa BonHbI. CKOPOCTb BOMHbI. 3BYKOBbIE BOSHbI.
. KuHeTnyeckas v noteHumansHas sHeprnga. 3akOH COXpaHeHUs S3HePrnn B MeXaHuKe.
. LlenHble aaepHble peakuun. AoepHbliin peakTop.
. DNeKTpu4eckunii 3apsig U areMeHTapHble YacTuupbl. 3apskeHHble Tena. dnekTpusauus Tern. 3akoH
COXpaHeHMWs 3NEKTPUYECKOro 3apsaa.
2. buonoruyeckoe OencTBne pagnoakTUBHBLIX U3NYyYEeHWUIA.

1. 3akoH KynoHa. EanHuua anekTpudeckoro 3apsga.
2. Pagnonokauus. lNoHaTHe o TenesngeHun.

1. MocTpoeHne nzobpaxeHun B nmH3e. Popmyra TOHKOW FIMH3bI.
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2. TBepable Tena (KpUcTannuyeckue Tena, aMopdHble Tena).

5.2.2 HopwmatuBHas 6a3a nNpoBeJeHUs TPOMEKYTOUYHON aTTeCTallU 00YYaroIuXcs MO
pe3yJIbTaTaM U3y4eHUs JUCLUATIIIMHBI

HopmaTtuBHasa 6a3a npoBegeHus
NPOMEXYTOYHOMW aTTecTauMm CTYAEHTOB MO pe3ynbTaTtaMm U3y4YeHUs AUCLMUNIIUHDI:

1) «[NonoxeHue o TeKyLemM KOHTPOre yCneBaeMOoCTU, MPOMEXYTOYHOM aTTecTaunmn obyyarowmxcs no
nporpamMmam BbICLLEro obpa3oBaHus — nporpammMamM 6akanaBpuara, nporpamMmmam crneumanureTa,
nporpamMmmam MarmcTpaTypbl U cpegHero npodeccrmoHanbHoro obpasosaHmsa B PIE0Y BO Omckun FTAY»

OCHOBHbI€ XapaKTepUCTUKMN
NPOMEXYTOYHOM aTTecTaumMm CTYAEHTOB MO UTOraM U3y4eHUsi AUCLMNIIUHbI

Llenb YCTaHOBMEHME YPOBHSA AOCTVXKEHUS KaXKabIM CTYAEHTOM Lienemn
NPOMEXYTOYHOWN aTTecTaunm - 0b6y4eHnsa No gaHHOW ANCUMNIINHE
dopma

P Ok3ameH

NMPOMEXYTOoM HOWM aTTecTauunmu -

1) NOAroTOBKa K 3K3aMeHy OCYLLLECTBNSAETCA 3a CYET Yy4ebHOro
BpeMeHu (TPyLOEMKOCTU), OTBEAEHHOIO HA 3K3aMeHaLMOHHYH0
Ceccuo 4nisi CTYOEHTOB, CPOKM KOTOPOW YCTaHaBMMBaKTCA

MecTto ak3ameHa
npukasom no cununany

B rpachuke y4yeGHOro npouecca:
2) paTa, BpeMsl M MecTO NpOBedeHUst 9K3aMeHa onpeaensieTcs

rpacdukoM coayy 3K3aMeHOB, YTBEP)KOAEMbIM 3aMeCTUTENEM
AvipekTopa no obpasoBaTesibHOM M Hay4YHOWN AEATENbHOCTU

OCHOBHbIE YCroBus NOAFOTOBKM K MPOXOXAEHME 3aKMUNTENBHOIO TECTUPOBAHUS, MO pesynbTatamM
9K3aMeHy OCBOEHUS OUCLMMIIWHBI
dopma npoBegeHns - (MMCbMEHHBIN, YCTHBIN)

npeacTasnieHa B POHAE OLEHOYHbIX CPEACTB MO ANCLMNIIMHE
Mpoueaypa NpoBeAeHNst 3k3aMeHa - PeA oHpe ou PeA Anct

OK3aMeHaunoHHasa nporpamma

; npeacTasneHa B HOHAE OLEHOUYHbIX CPEACTB MO ANCLMNINHE
no y4eBHON AMCLIMMNHE: pea thoHze oy pen aucy

OCHOBHbIE KPpUTEPUN OOCTUXKEHUS
COOTBETCTBYIOLLLENO YPOBHSA
OCBOEHUSA NporpamMmmbl y4ebHom npeacTasneHbl B M. 4
ONCLUNNWHBI, UCNOMb3yeMble
Ha 3K3ameHe,

5.2.3 Kpumepuu oueHueaHusi 3K3aMeHa
KPUTEPUUN OLLIEHKU oTBeTOB Ha TeopeTnyeckue 3agaHus

- OUEHKa «0MJ/IUYHO» CTaBUTCS, ECNU:
- OTBET pacKpbIT NOSTHOCTbIO;
- B JIOTMHECKNX pacCyXaeHnsax n 060CHOBaHMM Ha BONPOC HET OLWMBOK

- OUEHKa «XOpOoW0» CTaBUTCS, ECIN:

- OTBET PacKpbIT HE MOSHOCTbHY;

- ponylleHa ogHa owmnbka unv gBa-Tpu HegoveTa B BblKIlagKkax, pUCcyHKax.

- OUeHKa «ydoesiemeopumesibHO» CTaBUTCH, €CNN:

- gonyweHbl 6bonee ogHoW OWMOKM UK Bonee ABYyX-TpeX HeJOYETOB B BblKIagkax, YepTexax, HO
CTyOeHT BnageeT 06a3aTenbHbIMU YMEHUSIMU NO NPOBEPSEMbIM TEMaM.

- OUeHKa «HeydoeriemeopumersibHO» CTaBUTCS, ECNu:

- JonyLleHbl CyLLeCTBEHHbIE OLLMOKN B OTBETE HA TEOPETUYECKMIA BONPOC, MOKa3aBLUWNE, YTO CTYAEHT
He Bnageet 06A3aTenbHbIMM YMEHUSIMW MO AaHHBIM TEMaM B MOJTHOW Mepe, CTYAEHT He BnageeT
TEOPETUYECKMMU 3HAHUAMMN.

KPUTEPUU OLIEHKWU oTBeTOB Ha NpakTu4yeckue 3agaHus
- OUeHKa «0miiuYHO» BbICTaBnsieTca obyyarowemycs, ecnv nonyveHo 6onee 85% npaBunbHbIX
OTBETOB.
- OUEHKa «xopowoy - nomny4yeHo ot 71 oo 85% npaBunbHbLIX OTBETOB.
- OUeHka «ydoeremeopumesibHo» - nony4veHo ot 61 4o 70% npaBunNbHbLIX OTBETOB.
- OUEeHKa «HeydoeriemeopumersibHO» - nonyyeHo meHee 60% npaBuNbHbLIX OTBETOB.
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