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Komrmiekr KOHTpONBHO-OIEHOYHBIX cpenctB 1o ydeOHod mucnumumHe OVY].11 Dusuka
pa3paboran Ha ocHoBe dDenepalbHOrO TrOCYJAPCTBEHHOIO 00pa30BaTEILHOIO CTaHJapTa IO
CIEeHNAILHOCTH CpeiHero npodeccuonanbuoro odpasosanus (nanee - CI10) 22.02.06 Capounoe
MPOU3BOACTBO (KBaMM(UKAIUA: TEXHUK cO crenuanu3anueid "CBapouHoe NpoOM3BOACTBO"),
YTBEPKAEHHOTO NpHUKa3oM MuHucTepcTBa oOpa3zoBaHMsi U Hayku Poccuiickoit @Denepanun
Nel506 ot 22.12. 2015 roga. Ilpotokon Ne 3 ot 21 wurong 2015r. u nmpuMepHOW mporpamme
obmeoOpa3oBarenpbHOM  ydeOHOW — mucHUIUMHBI  «Du3uka» s mpodecCHOHATBHBIX
0o0pa3oBaTEeNbHBIX  OpraHM3alMii, peKOMEHJOBaHHONH  Denepa’abHBIM  TOCYAAPCTBEHHBIM
ABTOHOMHBIM  yupexaeHueMm «®DenepanbHblii HHCTUTYT pa3BuUTUA oOpasoBanmsy (PIAY
«®PHNPO») B KauecTBE MPUMEPHOM MPOTPaAMMBbI ISl peau3ali OCHOBHOM IMpodecCrOHATbHON
oOpazoBatenbHoi mporpammbl CIIO Ha 6a3e OCHOBHOro 001IEro 0oOpa3oBaHUs C MOJYyYEHUEM
cpenHero obmero oopazoBanus. [Ipotokosr Ne 3 ot 21 uronst 2015r.
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1. IlacmopT KOMILIEKTA KOHTPOJIbHO-0LIEHOYHBIX CPe/ICTB

B pesymprare ocBoenms yueOHou aucnurumabl OY/]I.11 ®uznka

oOyyaroumiicss JA0JDKeH o00Jafarh NpeayCMOTPEHHBIMU OI'oC mno
crnenuanibHOcTH CIIO 22.02.06 CBapouHO€ NPOU3BOACTBO (KBAIM(PUKALIMSA: TEXHUK CO
cneruam3anue "CBapoyHoOe MPOU3BOACTBO'")CICAYIONMIMMH YMEHUSIMHU, 3HAHUSIMH,
KOoTOpble  (OPMHUPYIOT  TPO(PECCHOHATBHYIO  KOMIICTEHIIMIO, MW OOIIMMH
KOMITETCHIIUSMU:

JIMYHOCTHBIMU:

JIP 1: 4yBCTBO TrOpAOCTH M YBaXEHHA K HMCTOPUU U JIOCTHKEHUSIM
OTEYECTBEHHOM (PM3NUECKON HAYKU;

JIP  2: Qusnuecku TrpamMOTHOE TOBEAEHHE B NPOPECCHOHAIBLHOM
NeSITebHOCTH U OBITY MPU 0OpaIlieHny ¢ TPUOOpaMu U YCTpOMCTBaMU

JIP 3: TOTOBHOCTP K TIPOJOJDKEHHIO OOpa30BaHHUS ¥  TOBBIIICHUST
KBaJIMpUKAMU B HM30paHHOW Npo(decCHOHATbHON NEATEIbHOCTH M OOBEKTHBHOE
0CO3HaHME POJIU (PU3UUECKUX KOMIIETEHLIUN B 3TOM

JIP 4: ymeHue uCnoib30BaTh JOCTHKEHUS COBPEMEHHON (PU3MIECKOi HAayKu
U (U3NUECKUX TEXHOJOTUW [l TOBBIIIEHUS COOCTBEHHOTO HWHTEUIEKTYaJbHOTO
pa3BUTHS B BBIOpaHHO poecCcuoHanbHOM e TeNbHOCTH

JIP 5: ymeHue caMOCTOATENbHO AO0OBIBaTh HOBBIE A Ce0sl (pU3MUECKUE
3HAHUS, UCTIOJB3YS AJISl TOTO IOCTYIHbIE UCTOYHUKH HH(POpMALIUN

JIP 6: ymeHHe BbICTpanBaTh KOHCTPYKTUBHBIE B3aUMOOTHOILIEHHSI B KOMaH e
0 PELICHUIO 00X 33124

JIP 7. ymeHue ynpasiATh CBOEH INO3HABATEIBHOU JEATEIbHOCTHIO,
IPOBOJIUTH CAMOOIICHKY YPOBHSI COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS,

MerarpenMeTHbIMU

MP 1: ucnosib30BaHHE pa3IMYHBIX BHUJIOB MO3HABATEILHOU JESTEILHOCTU
U1l peuieHus (PU3MUECKUX 3ajad, NPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS
(HaOJOZIeHNsI, OMMCAHMs, M3MEPEHHs, SKCIIEPUMEHTa) IJIsl M3YyYeHUs Pa3IMuHbIX
CTOPOH OKPYXKAKOIIEH IENCTBUTEIILHOCTH;

MP 2: wucnonb30BaHME OCHOBHBIX  MHTEIUIEKTyaJbHBIX  OTEpallUid:
NOCTAaHOBKM 3a1ayd, (OpMYyJMpOBAHUSA THUIOTE3, aHAIU3a U CHHTE3a, CPABHEHUS,
0000111eHNs, CUCTEMATU3alIMHY, BbIABICHHS IPUUMHHO -CJICICTBEHHBIX CBA3EH, MOKCKa
aHaJoroB, (QOpPMYyIMPOBAaHUS BBIBOJOB Ui W3YUEHHS PAa3JUYHBIX CTOPOH
¢usznueckux OOBEKTOB, SBJIEHUM W TPOLECCOB, C KOTOPHIMU BO3HHUKAET
HEOOXO0AMMOCTb CTAJIKUBATHCS B PO (PeccuoHAIBbHOU cepe

MP 3: ymeHue reHepupoBaTh WIEU U ONPENENSATh CPEACTBA, HEOOXOIUMBIC
ISl MIX pean3anuu

MP 4: yMeHue HCHOJIb30BaThb PA3JIUUYHbICE HCTOUHMKH JUJISI TIOTY4CHHS
buznueckoit ”HPpOpMaIUU, OTICHUBATH €€ T0CTOBEPHOCTh

MP 5: ymeHue aHanuM3UpOBATh U NPEACTABIATh HHPOPMALIUIO B PA3IUYHBIX
BUJIAX

MP 6: ymeHue myONMYHO MPEACTABIATh pPE3YJIbTaTbl COOCTBEHHOTO
UCCJIEIOBAaHUs, BECTH JHMCKYCCUH, IOCTYITHO M FAPMOHUYHO COYETasl COJEpIKaHUE U
(GbopMBI TTpeACTaBIIEMON HH(POPMAITIN

[IpenmeTHBIMU:



[P 1: chopmMupoBaHHOCTH MPEACTABICHUNA O POJU U MecTe (U3UKUA B
COBPEMEHHOW HAy4yHON KapTUHE MHpPA; NOHUMaHHE (PU3NUECKOW CYIIHOCTH
Ha0mroaeMbix BO BeeneHHoii siBienuil, poym ¢pu3uku B GOpMUPOBAHUHU KPYro3opa u
(YHKUIMOHATBHOM TPaMOTHOCTH YEJIOBEKa ISl PELIeHHsI TPaKTUYECKUX 3a1a4

[IP 2: BiageHue OCHOBOIOJATAIOIIMMH (U3UUECKUMH TIOHATHIMHY,
3aKOHOMEPHOCTSIMU, 3aKOHAMHU U TEOPUSIMU; YBEPEHHOE MCTIOIb30BaHNE (PU3UUECKOM
TEPMHUHOJIOTHH U CUMBOJIMKH

[IP 3: BnageHWe OCHOBHBIMM  METOJlaMU  HAyyHOTO  IO3HAHM,
UCIIOJb3yeMbIMU B (u3uke:  HaAONIOJIEHHWEM,  OMHCAHHUEM, U3MEPEHHEM,
HKCIIEPUMEHTOM

[TP 4: ymenuss oOpabaTbiBaTh pe3yJbTaThl U3MEPEHUN, OOHAPY>KUBATH
3aBUCUMOCTh MEXAY (U3MIECKUMU BEIWYMHAMHU, OOBSICHATH TMOJIy4YEHHBIC
pe3ybTaThl U JIENaTh BHIBOIbI

[1P 5: chopMupOBaHHOCTh YMEHUS peLIaTh (PU3UUECKUE 3aJa41

[TP 6: chopMUpOBaHHOCTH YMEHHUSI MPUMEHSTH MOJYYCHHbIEC 3HAHUS [T
OOBSICHEHHsI ~ YCJIOBUH  NpOTEKaHUs  (QU3MYECKUX  SABJIEHUM B  IPHUPOJE,
npodeccuoHaIbHON cdepe W A TPUHATHS —NPAKTUUECKUX PEUICHUH B
MOBCEIHECBHOM )KU3HHU;

I[P 7. cpopmMupOBaHHOCT, COOCTBEHHOW TIO3WIIMA TIO OTHOIICHHUIO K
buzndeckoit nHGOPMAIIH, TTOTYIaeMOU U3 Pa3HBIX UICTOYHHUKOB.,

®opMoii aTTecTalK 10 Y4€OHOU JUCLUILIMHE SIBIISIETCS SK3aMEH.



2. Pe3yabTaThl
NnpoBepKe

2.1.B pe3ynbTare arTecTaluu

KOMIUIEKCHAs! IPOBEPKA CICAYIONMX YMEHUN U

OCBOCHUSA

dbopmMupoBaHUs 00X KOMIETEHIUI:

y4eOHOW JAMCUMIUIMHBI, TOJJIeKAIIMe
Mo Yy4eOHOU NUCUUIUIMHE  OCYILIECTBIISCTCS
3HAaHUM, a TakXke JUHAMHKa

Tabmumna 1.1

PesyabTathl 00y4eHHs1: yMeHUs,
3HAHUSL M O0LIMe KOMIleTeH MU

IToxa3aTeu one HKH pe3yabTara

®opma koHTpOJId H
Ol HUBAHUS

YMmeTh:

O1eHKa BBINOJIHEHUS
MPAKTUYECKUX 3aHATHI
1 1abopaTOpHBIX padoT

O1leHKA BBINOJIHEHUS
KOHTPOJIbHBIX paboT

O1EeHKa BBITIOIHE HUAS
CaMOCTOSITEIIbHBIX
pabot

PesyneraT ycTHOrO
omnpoca

PesymbpTaThl TEKYLLIETO
TECTHPOBAHUS

PesynpraT ycTHOrO
omnpoca

IloaroroBka u
BBICTYIUICHHUE C
JIOKJIAJIOM,

M3MEPUTEIIbHBIE TIPUOOPBI; ONPENEIAThH
[IEHY JeJIeHUs U Ipenesl HU3MEpEeHUs
M3MEpUTENBHOTO MpHOOpa; OLEHUBAThH
[IOTPEIHOCTH U3MEPEHU; TIIaHUPOBATh
U BBIIOJHATH  DKCIEPUMEHTAJIbHbIE
M CCIIEIOBAHUS TUIS IIPOBEPKU
BBIIBUHYTBIX THIIOTE3; J€JaTh BBIBOJbI
13 pe3yabTaToOB JKCIIEPUMEHTA;
0(OpPMIIATE pe3yNnbTaThl 3KCIEPUMEHTA B
BIe TaOIU1L, JUarpaMM, rpauKos;

Y 1 HaxoAuTh CXOACTBO W pa3ivuyue B |YCTHBIN KOHTPOJIb
TeX WM HHBIX MpoIeccax, SBICHUIX; |(MHIUBUIyaTbHBII u
maBaTh OOBSICHEHHWE SBJICHUIO I [(DPOHTATBHBIN).

MpoIecCy; BBIABUIAaTh TUNOTE3y Ha |BbIMOJIHEHUE TECTOBBIX 3aJaHUM.
ocHoBe  (akroB, HabOmogeHwit U [[loaroToBKa COOOIICHUHA.
PKCIIEPUMEHTOB; OOOCHOBBIBATH CBOIO [3ammTa Jab0paTOpHBIX padoT.
TOUKY 3peHus; MoJb30BaThes [OLEHKa BBITOJHEHUS
TaOJIMYHBIMU ~ JTAHHBIMH;  W3BJICKAThH [[TPAKTHUYECKHU X 3aHATUT u
MHGPOPMAITHIO u3 Pa3TUYHBIX [Tab0paTOPHBIX padoT
ICTOYHUKOB

Y 2 paccunTeBaTh U U3MepATh [[[MCEMEHHBIN KOHTpPOJIb.
OCHOBHBIE napameTpsl MPOCTHIX [BhIMOTHEHNWE  Pa3HOYPOBHEBBIX
PIIEKTPUUYECKUX U MAaTHUTHBIX IOJICH; 3alaHU .

Y 3 npumeHaTs GopMynbl Ipu pemeHnH [OeHkKa BBITIOJIHECHU A
bu3nuecKux BBIUMCIIUTENbHBIX U [KOHTPOJBHBIX paboOT
rpadyecKuX 3a/ad;

Y 4 npu pelieHUH KaueCTBEHHBIX 3aAa4 |[[McbMeHHBIN KOHTPOJIb.
[IPUMEHSTh 3HAHUS ¢usnueckux [Habmonenue u OIICHKA
MPOIIECCOB M TEXHUYECKUX YCTPOMCTB, [BBHITIOJHECHUS MPAKTUUYECKUX
STBJISIFO I XC ST 00BEKTOM ux |mefictBuii. OIllcHKAa BBLINOJHEHUS
ACCMOTPEHHUS MCbMEHHBIX padoT

Y S nonp3zoBathcsi oOopynoBaHueM, |[IpakTu KOOpHEHTUPOBAHHbIE
BHIOMPATH u HCIO0JIb30BaTh 3aJaHUs.

[IpoekTHas AESATEIbHOCTD.

COOOIICHHEM,
Npe3eHTalMe

Penrenve ¢pmmaeckux
3a/1a4 pas3JIMIHbIX

Ouenka BBINOJIHEHUS
MPAKTUYECKUX 3aHATUN

OTtuer no 1a00paTOPHBIM
paboTam.

TectupoBanue.

BanmTa 1a00paTOPHBIX padoT.
Ouenka BBITIOJTHEHU ST

TabopaTopHBIX padoT

Y 6 caMocCTOSTENnbHO MPHOOpPETaTh,
[OMOJHATh W NPUMEHATh  3HAHUS,
[OJIydeHHbIE B pe3yJbTaTe M3ydeHUs

Kypca (U3UKH;

[loaroroBka COOOIIEHUIA.

[Touck uHpopMauu B
aTepHeTe.

[IpoekTHas 1EATETBHOCTD.
Ouenka BBIITOJIHEHU ST

CaMOCTOSATEIIBLHBIX PaboT

THUIIOB

3HATD:

3 1 OCHOBHBIE SKCHEPUMEHTAJIbHBIE

YcTHBIN KOHTPOJIb

OneHKa BBITOIHE HUAS




(aKThI; MOHSATHS, METOABI (U3NYECKOW |(MHIAMBUIyaTbHBIN U
HayKU, (pOHTATBHBIN ).
[ [ncEMEHHBII KOHTPOJIb.
TectupoBanue.
BbinonHeHne  pa3HOYPOBHEBBIX
BagaHuii. 3anmTa Ja00paTOPHBIX
pador  OleHKa  BBITIOJHEHUS
[MPAKTHYECKON 3aHATUIA
3 2 3aKOHBI PaBHOMEPHOTO, [YCTHBIN KOHTpPOJIb
[PaBHOIIEPEMEHHOTO, BpAIATEIbHOTO |(MHAWBUIyaIbHbBIN u
ITBYKCHUS (POHTATBHBIN ).

Pesynbrar ycTHOrO onpoca

3 3 3aKk0HBI MOJICKYISpHOW (U3UKM W |YCTHBIN KOHTPOJIb
TePMOAVMHAMHUKHU;  DJIGKTPUYECTBA U |(MHIUBHUIYyabHBII u
MarHeTu3Ma; reOMETPUYECKOU U |ppoHTaTBHBIN).
BOJIHOBOW ONITHKH, SIIEPHOMN (PU3HKH; [ [cbMEeHHBIN KOHTPOJIb.
TectupoBanue.
BbinonHeHne  pa3HOYPOBHEBBIX
3aTaHuH.
3anmTa 1a00paTOPHBIX padoT.
Ouenka CaMOCTOSITEIbHON
PaboThI
3 4 cBsI3b (PM3UKH, TEXHUKH, [ToaroroBka cOOOIICHUHA.
[louck nHGOpMALTUHU B
uTepHere.
Pesynbrar ycTHOrO onpoca
3 S5 yHuUBEpPCAIBHOCTHh BaXHEUIMX |[B3aMOKOHTPOIIb. YcrHbIit

3aKOHOB  CcOXpaHeHHs B  (u3HKe,
ITMAICKTUYCCKA XapakTep (1 3UYSCKH X
SIBIICHUN,  (U3HMYECKMX TEOpUH U
COOTHOLICHUS] POJIM TEOPUU U OMBITa B
pPa3BUTUHU (U3HKH; POJIb TPAKTUKA B
MO3HAHUH;

KOHTPOJIb (MHAWUBUIYAIbHBIA H
(pOHTATBHBIN ).
Pe3ynbTar ycTHOrO Ompoca

3 6 (usnueckue OCHOBBI TJIABHBIX
HaMpaBJICHUH HAyYHO- TEXHHYECKOTO
porpecca- HSHEPIeTUKU, JIIEKTPOHHO-
BBIYH CIIUTEILHON TCXHUKHU,
ABTOMATH3AI[MH U MEXaHU3ALHH.

[ToaroroBka COOOIIICHU .
BrirosiHeHHE TPE3eHTALM .
O1eHka BBINOJHEHUS
[MPAKTUYECKUX 3aHSTHH.

MPAKTUYECKUX 3aHATHI
U 1a00paTOpHBIX paboT

OneHKa BBITIOJTHEHUS
KOHTPOJILHBIX PaboT

OLEeHKa BBITIOIHE HUAS
CaMOCTOSTEIbHBIX
pabot

PesynbTat ycTHOrO
omnpoca

PesynbraThl TEKyIIEro
TECTHPOBAaHUSA

PesymbTaT ycTHOrO
orpoca

IloaroroBka u
BBICTYIUICHHE C
JTIOKJIaI0M,
COO0OIIIeHHEM,
npe3eHTalMe

Penrenne ¢pmsnaecknx
3a/1a4 Pas3IMIHBIX
THIOB

dopma npoBeaeHUS IK3aMEeHA

no owieram




3. OueHka ocBoeHHs y4eOHO TUCUMIIMHBI:
3.1. DopMbI U METOAbI OLIEHUBAHUS

[IpenmeroM OLEHKHU CITy>KaT YMEHMsI W 3HaHus, npeaycMoTpeHHbie PI'OC
no auciurummHe OVY/[.11 ®usuka, HanpaBieHHbIE HA (POPMHUPOBAHUE OOIIMX U
npoQecCUOHATbHBIX KOMITETEHIIHH.

B nponiecce ocBoeHus mporpaMMbl ya4eOHO M TUCITATIITAHBI
OCYILECTBIISIETCS TEKYIMI KOHTPOJIb:
® - IPOMEXKYTOYHBIX PE3YJIbTATOB, 00ECTICUNBAIOIINX (DOPMUPOBAHNE KOHEUHBIX
pe3yJIbTAaTOB Y4E€OHOU JUCIUIUIAHEI,
® - KOHEYHBIX PE3YNITATOB y4€OHOM TUCIUILIMHBI IO YPOBHSIM OCBOCHHUS.

Cucrtema O1IeHKH OCBOECHUS MPOTPAMMBbl y4eOHO M TUCIUTUIUHBI
O1ieHka yCTHOTO OTBETA (TEOPETUUECKUX 3HAHUIA).

° Onenka «5»: oOydaromuics CBOOOJHO BJIAJCET HM3YYEHHBIM MaTepHalioM,
yMEJIO HCIOJBb3yeT (U3NUECKYI0 WM acTPOHOMUYECKYI0 TEPMHHOJIOTHUIO, YMEET
00pabareIBaTh HAYYHYI0 HH(OpMAIWIO: HAXOAUTh HOBBIC (DAKTHI, SBJICHHS, HJICH,
CaMOCTOSATEIbHO HUCIOJb30BaTh WX B COOTBETCTBUM C TOCTABJICHHOM IENbIO, JaeT
CaMOCTOSITEIbHO TMOJHBIA M MPaBUIbHBIN OTBET, MaTepUall M3JIaracT B JIOTUYECKOU
MOCJICIOBATENIbHOCTH, JIUTEPATyPHBIM SI3BIKOM; MPHU ITOM JIOTYCKaeT OJHY - JIBE
HECYIIECTBEHHBIE OIMOKH, KOTOPBIE CAMOCTOSITEIIFHO UCITPABIISIET B X0O/I€ OTBETA.

o Onenka «4»: oOyyaloumiicss MOXET OOBSICHATh (PU3MYECKHe WM
ACTPOHOMUYECKHE SIBJICHHS, HCIIPABISITH JAOMYIIEHHbIE HETOYHOCTH, OOHApY>KUBACT
3HaHHME U MOHMMAaHUE OCHOBHBIX MMOJIO)KEHUH (3aKOHOB, MOHATHUH, (PopMyIl, TEOPUil),
JaeT TIOJHBIA W TPAaBWIBHBIA OTBET; MaTepuall U3Jlaraer B JIOTMYECKOU
MIOCJICIOBATENIHHOCTH, TP JTOM JOIYCKAeT JBE-TPU HECYIICCTBEHHBIE OIIMOKH,
WCTIPABJIICT OIMOKH 110 TPEOOBAHUIO MPEII0 TaBaTElIs.

o Onenka «3»: oOydarouMiicss ¢ TOMOIIIBIO MPENOoAaBaTeNs OMKUCHIBACT SIBJICHUE
WM €ro 4acTu 0e3 OObSICHEHU COOTBETCTBYIOLIMX MPUYHH, HA3bIBAET (PU3MUECKUe
WIM aCTPOHOMHYECKUE SIBJIICHUS], pa3indaeT OYKBEHHBbIC OOO3HAYCHHS OTIIEIbHBIX
(GU3NYECKNX WM aCTPOHOMHUYECKHMX BEIMYMWH, 3HAET CIUHUIBI HM3MEPEHHUS
OTIIENBHBIX (DU3MYECKUX WM AaCTPOHOMHYECKUX BEIUYMH U (OPMYJBl M3 TEMBI,
KOTOpasi U3y4aeTcsl.

. OueHka «2»: o0Oy4arolMiicss MOKa3bIBaeT HENOHUMAaHHE OCHOBHOI'O
colep)kaHusl y4eOHOTO MaTepualia WM JOMyCKaeT  CYIIECTBEHHbIE OIIMOKH,
KOTOPBIE HE MOKET UCTIPABUTh MPU HABOASIIUX BOMPOCAX YUUTENS WM OTCYTCTBYET
OTBET Ha BOTIPOC, 33/IaHUE U T.]I.

OueHka yMEeHUH peliaTh pacyeTHbIC 33a4 U (TPAKTUYECKUX 3aHITHIA)



OnpenensdommM MOKa3aTeNeM il OLEHKM YMEHHs pellaTh 3aJauyd SIBIBIETCS HX
CII0KHOCTb, KOTOPAasi 3aBUCHT OT:

1) KoMuyecTBa MPaBWILHBIX, TOCJIEI0BATENbHBIX, IOTHYECKHUX IIar0B U ONeparuii,
OCYILECTBIISIEMBIX 00Y4arOIIEMCsl; TAKUMHU IIaraMy MO>KHO CUMTaTh yMEHUE:

* YSICHUTB YCJIOBUE 3a/1a4H;

* 3ammucarb €€ B KPaTKOM BUJIC;

* CJIeJIaTh CXEMY WJIM PUCYHOK (110 HEOOXOIUMOCTH);

* ONpPENENUTh, KAKUX JaHHBIX HE XBATA€T B YCJOBUU 33/1a4M, U HAUTH UX B TaOIMLIAX
WIH CIIPABOYHHKAX;

* BEIPA3UTh BCE HEOOXOMMBIE JIJIsl pelIeHUs BelnurHbl B equnuiax CU;

* COCTaBUThH (B MPOCTBIX CiydasX BbIOpaTh) (GopMyiy s HAXOXKIECHUS HCKOMOU
BEJIMYUHBI;

* BBINOJIHUTH MAaTEMATUYECKUE IEUCTBUS U OTIEPaALlUU;

* BBIYUCIISITH 3HAUEHHUSI HEU3BECTHBIX BEJTMUHH;

* QHAJIM3UPOBATh U CTPOUTH IPAPUKH;

* MO0JIb30BAaTbCs METOJOM Pa3MEPHOCTEH Jii NPOBEPKU NPaBUIBHOCTH PELICHUs
3a/7a4u;

* OLICHUTD MOJTYYCHHBIN PE3YyJIbTaT U €r0 PEATbHOCTD;

2) panMoHaIbHOCTH BBIOPAHHOTO CIIOC00a pEIICHNS;

3) Tuna 3a7a4u (C OJIHOM WJIM HECKOJbKUX TeM (KOMOWHHUpOBaHHAas), TUMOBas (IO
AITOPUTMY) WU

HEeCTaHapTHas).

Ouenka «5»: 00yyaroupiics caMOCTOSITENILHO pelaeT KOMOMHUPOBAHHBIE TUIIOBbIE
3a7a4yd  CTaHOAPTHBIM WJIM OPHUIMHAIBHBIM CHOCOOOM, PEIIAeT HECTaHAAPTHHIE
3a7a4u.

OrneHka «4»: 00y4aromuics caMOCTOSTEIHHO PEIIACT TUIIOBBIC 33]]a4H M BBITIOJHSET
YIPAXHEHUsI MO OJHOW TeMe, MOKET 000CHOBaTh M30paHHbBIN crnocoO pelieHus. B
pElIeHNU 3aJaud JIOIMYLIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIIMOOK, MOJIyYEH
BEPHBIN OTBET.

Onenka «3»: 0OOydJarOIMIiCS peliaeT TUIIOBBIE MPOCTHIE 3amadyu (10 00pasILy),
00Hapy»XUBaeT CIOCOOHOCTh 0OOCHOBATh HEKOTOPBIE JIOTUUECKHUE LIark ¢ MOMOIIBIO
npernojiaBatensi. B JIOTMYeCKUX pacCyKIEHHsX HET OIIMOOK, HO JIOMyIIeHa
CYILIECTBEHHAs OIMOKA B MAaTEMaTHY€CKUX JEHCTBUSX.

Onenka «2»: 3amada He pernieHa. JlomyieHbl CyIEeCTBEHHbIC OMMMOKHU B JIOTMYECKUX
paccyxaenusix. OOyuarommiicss He pa3indaeT pU3NIeCKUe WIM acTPOHOMHUYECKHE
BEIMYMHBl W EIWHUIBI M3MEPEHHS M0 ONPENETCHHON TeMme, C OIIMOKaMu
OCYILIECTBJISIET MPOCTEUIIINE MaTEMaTHUYECKUE ICHCTBUSA.

[Ipu oueHke 3HaHUM, YMEHUH M HABBIKOB OOYJarOIIMXCSl CIEIYEeT YYUTHIBATh BCE
oOKH (rpyOble ¥ HErpyObI€) U HEAOYETHI.

['pyObIMU CUMTAIOTCS CIACTYIOIINE OUIUOKHU:

1. He3HaHWE OMNpeaeseHHs] OCHOBHBIX TOHATHIL, 3aKOHOB, IPABWJ, OCHOBHBIX
IIOJIOKEHUM TEOPUH,

He3HaHue (HopMyI, OOIIENPUHATHIX CHUMBOJIOB O0O3HAYEHUI BEJIMYWH, €IMHULl UX
U3MEPEHNS;



. He3HAHWE HaUMEHOBAHWM €IMHUIL] U3MEPEHUS;

. HEYMEHUE BBIJICIUTh B OTBETE TJIABHOE;

. HEyMEHHE IPUMEHSTh 3HAHUS JIJIS1 pELICHUS 3a/1a4 U 00bsICHEHUS SIBJICHUM;

. HEyMEHHUE JIeNIaTh BHIBOJIbI U 0000IIEHUS;

. HEyMEHUE YUTaTh U CTPOUTH rpadKu M MPUHIIUITNATLHBIC CXEMBI;

. HEyMEHHE MOJTOTOBUTh YCTAHOBKY HIIM JabOpaTopHOE 000pyAOBaHHUE, TPOBECTH
ONBIT, HAOMIOAEHUS, HEOOXOIMMbIE pacyeTbl WM HCIMOJIb30BaTh TOIy4YCHHbIE
JIaHHBIE 7151 BEIBOJIOB,;

8. HEyMEeHHE MOJIb30BaThCS MIEPBOUCTOYHUKAMH, y4€OHUKOM U CTIPABOYHHUKAMH;

9. HapyIIeHre TEXHUKH 0€30TaCHOCTH;

10. HEOpeXHOE OTHOLIEHUE K 000PYI0BaHUI0, TPUOOpaM, MaTepraiam.

K HerpyObIiM o1Okam ciienyeT OTHECTH:

1. HETOYHOCTH (OPMYIUPOBOK, OMNpPEACICHUN, TMOHSATHHA, 3aKOHOB, TEOPHH,
BbI3BaHHAsI HEMOJIHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OMPEAEISIEMOr0 MOHITHS WIN
3aMEeHOM 1-2 U3 3TUX NPU3HAKOB BTOPOCTEIIEHHBIMU;

2. omMOKH NPU CHATUHU TOKA3aHUM C U3MEPUTEIbHBIX MPUOOPOB, HE CBSI3aHHBIE C
ONPENETICHUEM IEHbI JEJICHUS! MIKajdbl (HApUMep, 3aBUCAIIME OT PACMOJIOKEHHUS
U3MEPUTENBbHBIX TPUOOPOB, ONITUYECKUE U JIP.);

3. ommOKH, BbI3BaHHBIE HECOOIIOICHUEM YCIIOBUIM MIPOBEICHUS OTBITA, HAOIIOICHNU,
yclioBuil paboThl mpubopa, 000pya0BaHUS;

4. ommOKHN B YCJIOBHBIX OOO3HAYEHUSX HA MPHUHIMIHAIBHBIX CXEMaX, HETOYHOCTh
rpaduka (Hanmpumep, U3MEHEHHUE yTJla HaKJIOHA) U Jp.;

5. HepalMOHAIbHBIA METO/] PELICHUS 33]a4l WA HEAOCTATOYHO MPOJyMAaHHbIN TUIaH
YCTHOTO OTBETa (HApYyLIEHHE JIOTHMKH, MOJMEHA OTAENbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTEIECHHBIMU);

6. HEepalMOHAIbHBIE METOIbI pA0OTHI CO CIPABOYHOM U IPYTOM JINTEPATYpPOK;

7. HEyMEHUE peluarh 3a7auu, BHIIOJIHITh 3a/1aHUs B OOLLIEM BU/IE.

Henoueramu sBisiroTCA:

1. HepalMoHaIbHBIC MPUEMBI BEIYUCIICHUHN U TIPE00pa30BaHM, BHITIOJHEHHUS OIIBITOB,
HAOJIIOACHHH, 3/ TaHUH;

2. omMOKH B BBIYUCJTICHHUS;

3. HeOpEXKHOE BHITIOJTHCHHE 3aITUCEH, YePTEIKEH, CXeM, TpaduKOB;

4. opdorpadudeckre U MyHKTyallMOHHBIE OITHOKH.
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KoHTpoJib 1 011eHKa OCBOCHHUSI y4E€OHOM JUCIIMIUIMHEI 110 TeMaM (pa3jieram)

Tadomuma 2.2
DJieMeHT y4eOHoM @®opmMbl 1 METOABI KOHTPOJIS
AUCUHHUILTUHBI
Texkyumit Py0e:kHbIil KOHTPOJIb IIpomeskyTouHast arrecTanus
®opMa KOHTpPOJIA IIpoBepsiemble Dopma IIpoBepsiemble ®opma IIpoBepsiembie
OK,V,3 KOHTPOJIs OK,V,3 KOHTPOJIst OK,V,3
Beenenue Yemmuwiii onpoc V4, V6, 35, 36, | Bxoonasa Vi, V2, V3, 31, 32, Oxzamen JIP2, JIP4, JIP7, MPI,
JIPS, MP4, T1P1 ouaznocmuyec | 33, JIP3, JIP7, MP2, MP5, T1P2, TIP3,
Kas paboma MP5, I[IP2, IIP5 IIP4, TIPS, I1P6
Pa3nen 1 Orzamen JIP2, JIP4, JIP7, MPI,
MexaHuka MP2, MP5, IIP2, IIP3,
Tema 1.1. Yemuwiit onpoc V1, V2, 31, 32, 1IP4, IIP5, IIP6
Kunemarnka Tecmuposanue JIPS, JIP7, MP1,
Iucvmennas paboma MP2, TTIP2, T1P5
Camocmosamenvuas paboma 1
Camocmosmenvhas paboma 2
Tema 1.2. Yemuwiii onpoc V1,V2, 31,32,
3akoHbl MeXaHUKU | Tecmupoeanue JIP5, JIP7, MP1,
HrroTona Iucvmennas paboma MP2, TTIP2, T1P5
Camocmosamenvuas paboma 3
Camocmosimenvnas paboma 4
Tema 1.3. Yemuwiii onpoc V1,¥2, 31, 32,
3aKOHBI Tecmuposanue JIP5, JIP7, MP1,
COXpaHEHUS B Iucvmennas paboma MP2, T1P2, TTP5
MEXaHUKE. CamocmosmenvHas paboma 5
Camocmosimenvnas paboma 6
Tema 1.4. Iucvmennas paboma Vi1, V4, V5, 32,
Mexannyeckue Tecmupoeanue 35, JIP2, JIPe,
KoJIe0aHus 1 Jlabopamopnas paboma Ne 7| MP4, MP6, TIP6,
BOJIHBI. Camocmosamenvuas paboma 8 | 11P4
Paznea 2 Okzamen JIP2, JIP4, JIP7, MPI,
MouekyJsipHast MP2, MP5, IIP2, IIP3,

(pusznka.

1IP4, IIP5, I1IP6




TepMoauHaMuUKa

Tema 2.1. OcHOBEI

Yemmuwiii onpoc

V1, V4, V5, 33,

MOJIEKYJISIPHO- Jlabopamopnas paboma No2 35, JIP2, JIP6,
KHMHETHYECKON Tecmuposanue MP4, MP6, IIP6,
TEOPHH. Iucvmennas paboma [1P4
neanpHblil ras. Camocmosmenvhas paboma 9
Tema 2.2. Yemuwiii onpoc Vi, V2,3 1,32,
OCHOBEI Tecmuposanue JIPS5, JIP7, MPI,
TepMoauHaMuku. | ITucomennas paboma MP2, IIP2, [IP5
Tema 2.3. Yemmuwui onpoc
CgoiictBo mapoB, | Jlabopamopuas paboma Ne3
KUIKOCTEH U Jlabopamopuas paboma Ne4 Vi, V4, V5, 33,
TBEPBIX TEI. Ilucomennas paboma 35, JIP2, JIP6,

Camocmosamenvuas pabomalQ
Camocmosmenvnas pabomall
Camocmosimenvhas pabomal2

MP4, MP6, I1PG6,
11P4

Paznean 3.
Jj1e KTPOAMHAMHMKA
Tema 3.1. Yemmuwiii onpoc Vi, V4, V5, 33, V1,V2, V3,31, 32,
Onekrpuueckoe | Jlabopamopuas paboma Nes 35, JIP2, JIPG6, 33, JIpP3, JIP7,
oJie Iucvmennas paboma MP4, MP6, IIP6 MP5, I1P2, ITP5
11P4
Tema 3.2. Yemuwiii onpoc V1, V4, V5, 33,
3aKoHEBI Iucvmennas paboma 35, JIP2, JIP6,
MOCTOSIHHOTO TOKa | Jlabopamopnas paboma Ne6 MP4, MP6, I1P6
Jlabopamopnas paboma Ne7 [1P4
Jlabopamopnas paboma No§
Jlabopamopuas paboma Ne9
Camocmosimenvnas pabomal3
Camocmosmenvhas pabomald
Tema 3.3. Yemuwiii onpoc V1, V4, V5, 33,
Onekrpudeckuii | [lucomennas paboma 35, JIP2, JIP6,
TOK B pa3NU4HbIX | Jlabopamopuas paboma Nel() | MP4, MP6, I1P6
cpenax Jlabopamopnas paboma Nell | T1P4

Orzamen

JIP2, JIP4, JIP7, MPI,
MP2, MPS5, IIP2, IIP3,
1IP4, IIP5, IIP6




Camocmosmenvuas pabomals
Camocmosmenvnas pabomal6

Tema 3.4. Yemuwiii onpoc Vi, V23,1, 32,
MarunutHoe none. | Ilucomennas paboma JIP5, JIP7, MP1,
MP2, I1P2, TTP5
Tema 3.5. Yemuwiit onpoc V1, V4, V5, 33,
DnekrpomarHutHa | Tecmupoeanue 35, JIP2, JIP6,
ST MHAYKITUSL Jlabopamopnas paboma Nel2 | MP4, MP6, T1P6
Ilucvmennas paboma 11P4
Paznea 4. Yemmuwiii onpoc V1, V4, V5, 33, Orzamernt JIP2, JIP4, JIP7, MPI,
daekrpomarHurt- | Tecmuposanue 35, JIP2, JIP6, MP2, MP5, IIP2, IIP3,
Hble Koje0anus u | [lucomennas paboma MP4, MP6, I1P6 IIP4, I[IP5, IIP6
BOJIHBI. Jlabopamopuas paboma Nel3 | 11P4
Jlabopamopnuas paboma Nel4
Camocmosmenvnas pabomall
Camocmosimenvhas pabomal8
Camocmosamenvuas pabomal9
Paznean 5. Yemmuwiii onpoc V1,V4,V5, 33, K pNo2 Oxzamen JIP2, JIP4, JIP7, MPI,
BoJunosas Tecmuposarnue 35, JIP2, JIPG, MP2, MP5, IIP2, IIP3,
ONTHKA. Jlabopamopnas paboma Nel5 | MP4, MP6, I[1P6 11P4, IIP5, IIP6
Jlabopamopnas paboma Nel6 | I[IP4
Jlabopamopuas paboma Nel7
Jlabopamopuas paboma Nel8
Camocmosmenvhas paboma2()
Camocmosmenvnas paboma2l
Camocmosimenvhas paboma22
Camocmosmenvuas paboma23
Camocmosmenvras paboma24
Paznea 6. Yemmuwiii onpoc Vi, V2, 3132, Oxzamen JIP2, JIP4, JIP7, MPI,
OCHOBBI Tecmuposanue JIPS5, JIP7, MPI, MP2, MP5, IIP2, IIP3,
crie HHAJIBLHOM Iucvmennas paboma MP2, IIP2, IIP5 1IP4, IIP5, I1P6
Teopuun
OTHOCHTEJIHbHOCTH
Pa3nea 7. Yemmuwiii onpoc Vi1, V4, V5, 33,




Crpoenne atoma
M KBAHTOBAsA
onrtuka. ®u3zuka

Tecmuposarnue
Jlabopamopnas paboma Ne 19
Jlabopamopnas paboma Ne 20

35,JIP2,JIP6,MP,
MP6,11P6, 11P4

aToma. Camocmosamenvuas paboma2d
Camocmosimenvnas paboma26
Paznea 8. Yemmuwiii onpoc Vi1, V6, 34, 36, Oxzamen JIP2, JIP4, JIP7, MPI,
IBoJIIOLHUS JIP1, JIP2, MPI, MP2, MP5, IIP2, IIP3,
BcesieHHOI. MP6, ITP1, I1IP7

1IP4, IIP5, IIP6




3.2. TunoBble 3a1aHNsI 1JI1 OLIEHKH OCBOEHHS Y4eOHO JUCIMILINHbI
1) YcTHblii onpoc. KoHTpOsbHBIE BOMPOCHI UCIIOIB3YIOTCSA Ha ypoKax (PU3HMKH KaK yCTHAs
MpOBEpKa 3HAHWW CTYACHTOB B BWAC (PPOHTATHHON W WHIMBUAyaTbHOM mpoBepku. [lpu
I[aHHOﬁ (I)opMe IMPOBCPKU 3a KOPOTKOC BPEMs MPOBCPACTCA COCTOSHUC 3HAHUU CTYACHTOB
Bceu I'PpyIIibl IO ONPCACIICHHOMY BOIIPOCY WJIM TI'PYIIIIC BOIIPOCOB IMPOBCPHUTCA 3HAHUA
(hOpPMYITHPOBOK 3aKOHOB, WX MaTeMAaTHYECKOTO BBIPAKCHMS, XapaKTepa CBSI3U MEXIY
BEJIMYMHAMU, CIUHUI] (PBUYECKUX BEJIMYWH, UX ONPEIEIICHUH, Y3JI0BbIX BOIIPOCOB TEMBI,
BBISICHACTCA IOHUMAHUC CYIITHOCTH PACCMATPUBACMBIX SIBJICHUH.
KOHTpOJ]LHI)IG BOIIPOCHI HCIIOJIB3YIOT JIA BBIACHCHUA I'OTOBHOCTU T'PYIIIILI K M3YUCHUIO
HOBOTO Marepuana, IJs OmpeacieHus C(QOPMHPOBAHHOCTH TOHATHH, I TPOBEPKH
JOMAITHUX 3aMaHud, JUIsl TOJTAaHOM WM OKOHYATEIIbHOM TMPOBEPKU YUEOHOTO
Marcpuralia, TOJIbKO 4YTO p3306paHHOFO Ha 3aHATHUH.
Beegenue

Kaxue Hayku OTHOCSIT K €CTECTBEHHBIM?

UYro nzydaer ¢usuka?

Kakue ¢usnyeckue uaen u TEOPHH, Ha BAIll B3IJISII, ONMPEICISIOT Hallly TOBCEIHEBHYIO )KU3HB?

Uro Takoe OMbITHHIE JaHHBIE?

UYro cocTaBiisieT OCHOBY Ha0JI0/IeHUS U SKCIIEpUMEHTa?

Kaxk BbI mOHUMaeTe PU3HIECKYI0 MOJICIb SBJICHUS?

['ne B Bameil >kM3HU BBl CTATKUBATHCH € d(xpekToM HabmoaTens?

Uro Takoe HayuyHas runore3za? Hayunas teopus?

Omnpenenure NOHATHE QU3UUYECKOTO 3aKOHA.
. CopmynupyiiTe Balle MOHUMAHUE TPAHUIIBI IPUMEHUMOCTHU (PH3UYECKON TEOPHH.
. Yto Takoe ¢uznveckas kapTuHa Mupa’?
. HazoBuTe BakHeH e MOHITHS (U3HKH.
. Kakue cymectByroT dopmbl marepuu?
. YTO 3HAYUT U3MEPUTH HEKOTOPYIO BEIUYUHY?
. Kakoii cucremoit enuHUI MBI OyJIEM TOJIb30BATHCS?
. CKoJIbKO HE 3aBHCSLMX JPYr OT Apyra ocHOBHBIX enquHuIl B CU? [lepeuncnure ux.
. HazoBuTe nBe nomoaHUTENbHBIE eMMHUNBI B CH.
. Chopmynupyiite mpaBuiIo pa3MEPHOCTH.

MexaHuka

CooNOUAWNE

el el
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PaBHOMEpHOE IBUKEHUE.

CKOpOCTh U ypaBHEHHE PAaBHOMEPHOTO IIPSIMOJIMHENHOTO IBUKECHU L.

3aKoH CII0KEHHS] CKOPOCTEH.

VYckopenue.

CKOpOCTh IIpHU JBUKEHUHU C IIOCTOSTHHBIM YCKOPEHHEM. YPaBHEHUE IBUKEHUS C IOCTOSIHHBIM

CKOPEHHUEM.
BpamarensHoe nBukeHue. YII0Bas CKOPOCTh, 4YaCTOTa U NEPHUOJ] BPAILCHHUS.
3akoHbl HptoTOHA.
BeemupHsblii 3ak0H TSAroTeHus. ['paHuUIbI €r0 TPUMEHEHU .
Cuna sbxectu. Bec Tena.

. Cuna ynpyroctu. 3akoH ['yka.

. Cuna tpeHusl.

. Ummynbe. 3akoH COXpaHEHHS! UMITYIIbCa.

. Pabota. MommoCTb.

. Pabora cuiibl TspDKECTH.

. PaboTa cuibl ynpyrocti.

. Kunernueckas sneprusi. CBsi3b paboThl 1 KHHETHYECKON SHEPTHH (TeopeMa 00 U3MEHEHUH
KAHETUYECKOW SHEPTHN ).

17. llorenunanbHas 3Heprusi. CBs3b pabOTHI C MOTEHIUATBHOM YHEPTHEH.

18. 3akoH coXpaHEeHHs YHEPTUH.

OCHOBBI MOJIEKVJISIPHO — KHHETHYECKOl Te OpUH

CoNog b wNP

el el ol
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10.

11.

12.
13.

14.

15.
16.

17.
18.
19.
20.
21.
22,
23.
24,
25.

26.

217.

28.
29.
30.
31.
32.

33.
34.
35.
36.

37.
38.
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B 4yem cocTosIT OCHOBHBIE TOJIOKEHU S MOJIEKYJIIPHO — KWHETUYECKOW TEOpUU?

Uro Ha3biBatoT aToMoM? Mouiekysoit?

Uro Ha3piBaloT KoJinuecTBOM BeniecTBa? KakoBa ero eanHuna(aaite onpeaeneHue)?

Uro Ha3bIBAIOT MOJEKYIsIpHON Maccoit? MomnspHbiM 00beMOM?

PacckaxuTte KakuM 00pa3oM MOKHO ONMPEAETUTHh MACCy MOJIEKYJ; pa3Mep MOJIEKYII.

KaxoBbl mpuMeEpHO Macchl MOJIEKYN M X pa3Mepbl?

Onummre OMBITHI, MOATBEPKIAIONME OCHOBHBIEC IOJOXKEHUS MOJICKYISIPHO — KUHETHYECKON

TEOpUH.

Kak 00bsscHUTE N3BECTHOE U3peUeHUE: «JIbIM TaeT B BO3IyXe»?

Uro Ha3bIBAIOT UCATBHBIM ra3oM?

3anuumte (OpMynbl Ui cpelHedl apu(METHYecKOM CKOpOCTH, CpeaHEeH KBaJpaTUuYHOU

CKOPOCTH.

UYro nokas3piBatoT onbIThl 0 Au pdy3un? bpoyHoBckomy nBuskeHuro? OOBICHUTE UX HA OCHOBE

MOJIEKYJIIPHO — KHHETUYECKON TEOPHH.

UYro nokaseiBaet onbIT llIrepHa? OObSICHUTE HA OCHOBE MOJIEKYJISIPHO — KUHETUUYECKOW TEOPHUH.

Kakne ponymeHuss UCHONB3YIOT IMPU BBIBOAE OCHOBHOIO YPAaBHEHHUS MOJICKYJISIPHO —

KAHETUYECKOU Teopuu?

Chopmynupyiite, mpeaABapuTEIbHO BBIBEAS, OCHOBHOE ypaBHEHHE MOJIEKYISIpHO  —

KAHETUYECKOU TEOPHH.

Uro xapakrepusyeT Temmeparypa Tena?

Pasnas wunm oauHakoBas Temmeparypa Yy Tel, HaxONAIMXCS B COCTOSHUM TEIJIOBOIO

paBHOBecus?

[IpuBeauTe U3BECTHBIE BaM U3 MPAKTUKK ITPUMEPHI TEMJIIOBOIO PABHOBECHSL.

Onunmre U 0OBACHUTE ABE TEMIIEpATYpHBIE MIKAJIbI: TEPMOJINHAMUYECKYIO U MPAKTHYECKYIO.

Uro nazpiBatoT HyneMm KensBuna? Jloctuxum im oH?

Uro nazpiBaroT uzonpoueccamu? Kakue onu OpiBaroT?

Kaxkoii mponiecc Ha3pIBarOT n3oTepmudeckuM? M3oxopaeim? N3o006apHbIM?

3anuiumTe ypaBHEHUs COCTOSIHUS UCAIbHOTO Ta3a ajs 1 Mok rasa.

CdopmynupyiTe 3aKOHBI, OTTMCHIBAIOIINE BCE BUIBI H30MPOIIECCOB.

[TocTpoiiTe 1 onuIMTE U30TEPMBI, H300apbl U U30XOphI B KoopauHatax p, V; p, T; V, T.

Haueptute rpaduk 3aBUCMMOCTH TUIOTHOCTH HJACAIBHOTO Tra3a OT TEePpMOAWHAMUYECKON

TeMIepaTypsl AJIs K30XOPHOTO MpoIecca.

Haueptute rpaduk 3aBUCHMOCTH TIJIOTHOCTH UJIEANbHOTO Tra3a OT TEepMOIMHAMUYECKON

TeMIeparypsl AJisl ©1300apHOTO Mpolecca.

[lpencraBpre pasnuuHble (QOpMBI  3alIUCH  YpaBHEHHS COCTOSHUS HMJAEAJbHOTO  rasa,

OXapaKkTepU3yHUTe HUX.

Kaxk n3meHsiercs naBieHue raza npu H30T€pMUUYECKOM pacIlipeHun?

Kak u3mensercs naBjaeHue raza npyu U30XOpHOM HarpeBaHuu?

YMeHbIIaeTcsl WK YBEIUUUBAETCS 00beM ra3a mpu n300apHOM HarpeBaHW U ?

UeMm ornuaercs ypaBHenue Kianeiipona — Menzaeneesa ot ypasHeHust Kitanelipona?

BeiBeaute (GopMyny, CBSI3BIBAIOLIYI0 CPEIHIOD KHHETHYECKYIO) JHEPrui0 XaoTHYECKOTro

IIOCTYNATEIbHOTO IBMKEHUS MOJIEKYJI ¢ TEPMOJIMHAMUYECKON TEMIIEpPaTypou.

Mornexkyner kakoro raza (H2, N2, O2, CO2) B COCTOSHUM TEIIOBOTO PaBHOBECHUS O0JAJAI0T

HauOobLIeH cpeHel KBapaTUYHONW CKOPOCTHIO?

Kak u3meHuTcs o0beM rasza, €ciii INpU HEUM3MEHHBIX JABJIECHUU U TEMIIEpaType IMOJOBUHY

MOJIEKYJI 3aMEHHUTh MOJIEKYTaMU OoJiee TspKesoro rasa?

UYro Ha3pIBaeTCs CpeHEl ATUHOM cBOOOHOTO Tpodera?

Kak u3menutes cpeansis JuinHa CBOOOAHOTO Mpodera ¢ yBEIMYSHHEM MIII0THOCTH raza?

Uro Ha3pIBalOT BAKyyMOM?

[IpuBenuTe U3BECTHBIE BaM U3 IPAKTUKU NTPUMEPHI UCIIOIB30BAHUS YIbTPAPa3pPEKEHHBIX T'a30B.
OCHOBBI T€ pMOJIUHAMHUKHU

CpaBHHTE BHYTPEHHIOIO YHEPTHIO Ta3000pa3HbIX BOJIOPOAA U KUCIOPOJa OJMHAKOBON MACCHI.

Kak mepeiitu oT QopMysbl, OMUCHIBAIONICH BHYTPEHHIOIO HSHEPTHIO0 OJHOATOMHOIO Trasza, K

(dopMyre, onmuCHIBaIOLIEH ee 17151 TPOU3BOIbHON MacChl ra3a?

Uro Ha3BIBAIOT YMCIIOM CTEMIEHEH CBOOOIBI MOJICKYJIIbI?

[Touemy, Ha Bal B3I, IBYXaTOMHOW MOJIEKyJ€ TMPHUIUCHIBAIOT MATH CTENEHel CBOOOIbI?
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[lepeuncnure criocoObl H3MEHEHUS BHYTpeHHEH dHepriuu. OXapaKTepu3yuTe HX.

Kaxumu ciocobamu ocyiectisiercs: Temiooomen? Oxapakrepusyiite ux. [IpuBeaute npumMepsl.
UYro Ha3bIBAIOT KOJIMYECTBOM TEIUIOTHI? B KakuX eIuHUIIaX ero U3MepsroT?

BeiBenute gopmyny anst BRIYMCICHHS pa0OThI ra3a Mpu U3MEHEHUH €ro 00bema.

Kak rpadudecku MoxeT ObITh BBIUHCIIEHA pab0Ta, COBEPILEHHAs [a30M IIPU €ro cxatuu?

. IlpuBenute Bce GopMyITUpPOBKH MEPBOTO Hayana TEPMOAUHAMUKH, IOSICHUB UX.
11.

MoHO 71 ra3y nepenaTb HEKOTOPOE KOJIMYECTBO TEIJIOTHI, YTOOBI TEMIEpATypa ra3a mpu 3TOM
He noBbimanacey? IloscHure oTBeT.
Kax n3MeHuTCsa BHYTpEHHSISI SHEPTHS ra3a Impu H300apHOM HarpeBaHuu ?
Kak n3MeHuTCs BHYTpEHHSIS YHEPTHS ra3a MpHU H30XOPHOM OXJIaXKICHUH?
Kax u3amMeHHuTCS BHYTpEHHSISI DHEPIUs ra3a IMpu U30TepMUYECKOM CxKaTuu?
Uro Ha3bIBAIOT YIAEIBHON TEMIOEMKOCTHhIO? MOMSpHON TenmaoeMKOCThI0? KakoBa CBSI3b MEXIY
HUMU?
[IponemoHcTpUpyiiTE BBIBOJA YpaBHEHMS TEIJIOBOIO OajlaHca.
3anuumTe rnepBoe Havajao TEPMOJMHAMUKU TPUMEHUTEIBHO KO BCEM H30MPOI[ECCaM.
Yemy paBHa pabota raza B n300apHoMm mporuecce? M3oxopHoM npouecce?
UeMy paBHO M3MEHEHHE BHYTPEHHEH 3HEprMM B HM30TepMHYECKOM Ipouecce? B mzoxopHoM
nporecce?
Ilouemy npu m3o00apHOM pacumpeHuHu raza or oobema Vi 0 oObema V2 Tpebyercst Gosbluee
KOJIMYECTBO TEMJIOTHI, YEM MPU U30TEPMHUUECKOM Tpoliecce?
KakoB ¢m3udeckuii CMBICII MOJISIPHON Ta30BOM MOCTOSTHHOMW ?
Kaxko#i mporecc Ha3bIBalOT aguabaTHRIM? 3alWIIMTEe MEpPBOE HAYalI0 TEPMOJUHAMHUKH IS
anrabaTHOTO Ipolecca, MPOKOMMEHTHPOBAB €T0.
Kak n3MenuTcs remmneparypa raza mpH ero aauadaTHoM C:kaTuu?
Hapucyiite, cpaBHHTE U OOBSCHUTE M30TEpMYy U aguadaTy MpH CKAaTHHM Ta3a oT o0bema Vi 10
o0bema Vo.
[IpuBeauTe HEYMOMSIHYTHIE B ydeOHHUKE BO3MOXKHBIC aIua0aTHBIE ITPOLIECCHI.
Uro Ha3pIBAIOT 0OpATUMBIM MPOLIECCOM, HEOOPATUMBIM MpoIieccom?
3anuumTe, MOsICHUB, IEPBOE Hayallo TEPMOJMHAMUKH U1 KPYrOBOTO IpoIecca.
CpaBHuTe IpsIMOi 1 0OpaTHBIN UKL YTO MOXKHO CKazaTh O paboOTe B 3TUX LUKIAX?
Uem paznuyarotcsi paboThl, COBEpIIAEMbIE MPHU PACHIMIPEHUHN U CKATUHU Taza?
[TonoxuTenbHa WK OTpULIaTeIbHA paboTa, coBepIliaeMasi Ta3oM MpH paclpeHun?
[IpuBeauTe mpuMepb HEOOPATHUMBIX MTPOLIECCOB
Uro nazsiBarot KIIJ[ kpyroBoro mpoiiecca?
[ToueMy Bce mpoliecchl B MPUPOAEC HEOOPATHMBI?
[IpuBenute GopMynUpoOBKH BTOPOTO Hayasia TEPMOAMHAMUKY.
Kax M0xHO 00BsICHUTS siBIeHHE MU (]y3nn, TpUMEHssi BTOpOe Hayajao TePMOIMHAMUKA ?
BosmoxeH M mporecc, mpu KOTOPOM TEIJIOTa, MOJydeHHas OT HarpeBareis, IMOJTHOCTHIO
npeobpasyercsi B paboTy?
[TosicauTe mpuHUUI PabOTHI TEMIJIOBOIO ABUTATENS U XOJIOAUIBHON MalMHBI.
[Touemy paboTa XOIOAMIBHON YCTAHOBKH HE MPOTUBOPEYUT BTOPOMY Haualy TePMOJAUHAMUKH?
Cdopmynupyiite Teopemy Kapno. Onpenenute KIT/] uxna Kapno.
Kaxkoit ocnoBHo# myTh noBbIteHust KITJ[ TermioBsix qeurareneii?
Kakue Bu/pI TEMIIOBBIX JABUTATENEH BBl 3HaeTE?
B uem cocrosar npuHIU paboTh TYpOUHBI?
[lepeuncnure BpeaHbIE BIMSIHUS NCIOJIb30BAHUS TEILJIOBBIX IBUTATENEH.
HazoBuTe ciocoObl yMEHbIIIEHUSI BPETHOTO BIUSHUS TEMIJIOBBIX JBUTATETICH.
ArperaTHoe coOCTOsIHME BeleCTBa
Uro Ha3piBaeTcs Pa3oii? ArperaTHbIM COCTOSTHUEM BEIecTBa?
CpaBHuTE CBOWCTBAa BEIIECTB B TPEX arperaTHbIX COCTOSHHUSX: TBEPIAOM, JKUIKOM H
ra3000pa3HOM.
Uro Ha3biBalOT (a30BBIM IepexogoM mepBoro poaa? Broporo pona? IlpuBeaute mpumeps! (He
yKa3aHHbIE B YUEOHUKE) ITHX [1EPEXOJIOB.
Uro naseiBatoT ucnapenuem? Konaencamuei?
[Touemy ncnapeHue MPOUCXOAUT IIPH 000 Temiieparype?
UYto Ha3pIBAIOT YAEIbHON TEIIOTON MapooOpa3zoBaHus?
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I'ne naGmromaercs OoJblliee KOJIMYECTBO JIYXK: Ha JIECHBIX WUJIU MOJEBBIX AOporax?

Kaxk u3mensiercs CKOpocTh UCIapeHusi ¢ MOBBIIIEHUEM Temneparypbl? [loBbiieHHeM qaBiaeHuUs?
Uem oTiMyaeTcsi HACHIIICHHBIN Map OT HEHACHIIIICHHOTO?

[lomunHsieTcs 11 ra30BbIM 3aKOHAM HaChIIEHHBIN nap? HenaceleHHbIi nap?

OT yero 3aBUCHUT AaBJICHUE HACBIILIEHHOTO mapa?

. [louemy Bedepom MoOCIIE KAPKOTO JIETHETO THS B HU3MHE 00pazyeTcs TyMaH?
. Uto Ha3pIBaroT a0COJIIOTHOMN BIaKHOCTHEI0? OTHOCUTEIBHON BIAXKHOCTHIO?
. Ilpn Kaxo¥ OTHOCUTEIBLHOMN BIAXXHOCTU CYXOH W BJIAXKHBIM TEPMOMETPBI IICUXPOMETPA MOKAXKYT

OJIMHAKOBYIO TeMIIepaTypy?

Kak 1o Touke pochl MOKHO OTMPEAEIUTh a0COTIOTHYIO M OTHOCHUTENBHYIO BIaXKHOCTh BO3ayXa?
UeM kuneHUE KUIKOCTH OTIMYAETCS OT €€ UCHapeHus?

Moxet nu Boja kuneth npu temneparype Huxke 100 rpagycoB Llenscus? Beime 100 rpamgycos
Lenbcus?

I'ne Boga 3akunaer mpu Oosiee BBICOKOW TemrepaType: Ha Bbicokoi rope? Ha ypoBue mops? B
TTyOOKOH 1maxre?

[Touemy OXOr MapoM CUIIBHEE, YEM KUIISITKOM?

Kaxkoe coctosiHue BemecTBa HazbIBatoT razom? [lapom?

KakoB ¢m3u4ecKuii CMBICII KpUTHUECKOW TeMITEPaTyphI?

Onuumre, CONPOBOXKIasi PUCYHKOM, IPOLECC CXKMKEHUSI HEHACBILICHHOTO Napa B XKUIKOCTh IPU
€ro U30TEePMUYECKOM CHKATHH.

MoHO 1M Tpu TeMmIiepaType BbIIE KPUTUUECKOW MEPEeBECTH BEUIECTBO M3 IMapoO0Opa3HOro
COCTOSIHUS B KUIKOE?

[louemy npu KpUTHYECKOI TeMIeparype TemioTa napoodpa3oBaHus AJs BCEX JKUJIKOCTEN paBHA
HYI0?

OOBsACHUTE MEXaHNU3M YMEHBILICHHUS! CBOOOHOMN MOBEPXHOCTH JKUJKOCTH.

Urto Ha3pIBAIOT MOBEPXHOCTHOU dHEprueh? CHiioi moBEpXHOCTHOTO HATSDKEHUS?

Kak n3meHsercs noBepXHOCTHOE HATSHKEHUE Y BCEX BEILECTB C YBEIIMUEHUEM TeMIIepaTypbl?

Uro mpencTaBIsiOT co00i MOBEPXHOCTHO — aKTUBHBIE BemecTBa? [IpuBeanTe mpuMepsl BEIECTB,
HE ONMHUCAHHBIE B yYCOHHKE.

OT uero 3aBUCUT CMayMBaHue (HECMauMBaHKE) KHIKOCThIO TOBEPXHOCTH TBEPAOTO Tesa?
Mosker 11 OBITH OJHA W Ta K€ XUJKOCTh CMauMBawoIlued W HecMauuBarouei? Ilpuseaute
MIPUMEPHI.

UYro Ha3bIBAOT NONHBIM cMaurBaHueM? [loHbIM HECcMauynBaHUEM?

Kunkocts HamuTa B cocyn. Korna menuck 6yner BoruyreiM? BeinykinsiM? JlaiiTe oObsicHEHUE.
Korna sxuakocts B Kanuisape omyckaercs? [lomaumaercs? JlaiiTe 0ObSICHEHUE dTOMY SIBJICHHIO.
BeiBenute Gopmyity, onpenensionyro BbICOTY HOIbEMA CTOJI0a KUIKOCTH B KallUJUISAPE.
[puBenuTe MpuUMepsl KATUIUIAPHBIX SIBICHUH, HE ONMCAaHHBIX B yUeOHUKE.

Kak n3mensercs ¢ HOHUKEHUEM TeMIIepaTypbl Bs3KocTh raza? Kuakoctu?

Uro Ha3bIBAIOT KPUCTAIUIMYECKON PELIETKON? Y31aMu KpUCTAIUIMYECKOM PEILEeTKH ?

B yem ominune MoHOKpucTamia oT noiukpucramia? KoTtopblil U3 HUX aHU30TPOIEH, KOTOPBIN
uzotpornen? [louemy?

B yem paznuune TMHEHHBIX U TOUYSUHBIX 1e(heKTOB?

Kaxkas cBsi3p HazpiBaeTcs nonHoi? KopaneHTHOM?

Oxapakrepu3yiTe 4YeThIpe T'PYMNIbl KPUCTAIUIOB U COOTBETCTBYIOLME THUIIBI KPHUCTAUIMUECKUX
CBSI3EH.

Uro Ha3biBalOT aMmoppHbIMH Tenamu? KakoBbl UX cBoicTBA?

[TpuBeaute npuMeps aMOp(HBIX TE.

Uro takoe aedopmanusn? Yupyras nedopmanus? [Iractuyeckas nedopmarius?

3anummte GopMyily M JaiTe onpeesieHne HanpspkeHus. KakoBa equHuIia HampspKeH s ?
ChopmynupyiiTe U 3anuumTe 3aKOH ['yka, MOSICHUB CMBICI COOTBETCTBYIOIMX (U3NYECKUX
BEJIMYMH.

KakoB ¢msnueckuii cmbici Mmoayins FOHra? B kakux eamHUIIaX OH BBIpakaeTcs?

K nBym mpoBosiokam M3 OJMHAKOBOTO MaTepHaia, HO pazHoro nuamerpa (d2= 3d1) momsereHs!
OJIMHAKOBBIE TPY3bl. Y KaKOoW M3 MPOBOJOK OTHOCUTEIBHOE YyAJUMHEHHE MeHble? Bo ckoibko
paz?



49.

50.
51.
52.

53.
54.
55.
56.
57.

58.
59.
60.
61.

62.

N S

ISl

B o oo~

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,

25.
26.

0.

Hapucyiite rpadguk 3aBUCMMOCTH HaIpsHKEHHS OT OTHOCUTEIBHOTO YIUIMHEHUS — AUarpaMmy
HanpspkeHus. [losicHute rpaguk 1 OTMETHTE HA HEM IpEIebl YIIPYTOCTH, TPOMOPIMOHAIBHOCTH,
TEKy4ECTH.
Kakue matepuansl sBisitoTCs Xpynkumu? Bszkumun?
UYro Takoe TemnoBoe pacumpenue? Kakue BUAbI TENI0BOTO pacllipeHUs BaM U3BECTHBI?
KaxoB ¢usnueckuit cmbica koddduimenta nuneitHoro pacumpenus? Kosdduimenra oobeMHOro
pacumpeHus?
UYro Ha3bIBAIOT IJIABJIEHUEM?
Urto Ha3pIBAIOT KpUCTAIUTA3AIMEH (3aTBEpICBAHNEM)?
CdopmynupyiiTe TOHATHE YIEIbHON TEMIOTHI KPUCTAIUTH3AIUH.
YTto MOXKHO CKa3aTh O TEMIlepaTypax IJIaBJiIeHUs U Kpuctausanun? OTBeT 000CHYITe.
[louemy, Ha Ball B3I, yAelbHAas TeIJIOTa MapooOpa3oBaHUs 3HAYUTENBHO OOJIbIIE YAEIbHOU
TEIIOTHI IIJIaBJICHUS?
Uro HaszbiBatoT cyonumanueii? [lpusenure npumepsl.
Hapucyiite nnarpaMMmy COCTOSIHUM U IIPOBEIUTE €€ aHAJIU3.
Kaxkyro TOYKy Ha3bIBarOT TPOHHON?
Kak ¢ moMomipro AuarpaMMbl COCTOSTHUSI MOYKHO OOBSICHUTH BO3MOXKHOCTh Pa3IMUHBIX (Pa30BBIX
Mepexo10B?
Bo3MO0XXHO 1M OZJHOBpEMEHHOE COCyIleCTBOBaHME NBYX (a3 BemectBa? Tpex ¢a3? IlpuBenute
MIPUMEDPBI.

DaekTpocTaTuka. IocToOSHHLIN TOK
[Iepeuncnure CBONCTBO 3IEKTPUUECKUAX 3APSAIO0B.
CdopmymmupyiiTe 3aKk0oH coxpaHeHus 3apsnaa. [[puBenuTe mpuMepsl €ro MPOSIBICHUSI.
[Touemy mpu 3neKTpU3ALIU TPEHUEM 3apsHKAIOTCS 00a TpyImxcs Tena?
Uro npousouA€r nOpu  MOAHECEHUM K  IIOJIOKUTEIBHO  3apsHKEHHOMY  DJIEKTPOMETPY
Pa3HOMMEHHOTO ¢ HUM 3apsna? OAHOMMEHHOTO ¢ HUM 3apsiaa?
Cdopmynupyiite 3akon Kymnona. KakoBbl rpaHUIIBI €10 TPUMEHUMOCTH ?
Kak 1 BO CKOIBKO pa3 M3MEHUTCS CHJIa B3aUMOJICHCTBUS JIBYX TOYEHUHBIX 3ap s/10B, €CIIU
paccTosiHue MEXy HUMH YBEJIMYUTH B TPU pasza?
B uém oTiMuMe KyJJOHOBCKUX CHJI OT IPaBUTALIMOHHBIX CUJI?
IloguuHSAIOTCS M KYJIOHOBCKHE CHUJIBI TpEThbeMy 3akoHY HbroToHa? [louemy?
Ucnione3ys 3akoH KynoHa, BRIBEIUTE Pa3MEPHOCTD AJIEKTPUUECKOM MOCTOSHHOM.
CpaBHHUTE CHJIBI 3JEKTPOCTATUYECKOTO M TPABUTALMOHHOTO B3aUMOJICHCTBHS 3JIEKTPOHA H
IIPOTOHA HAXOIAIIMXCSI B BaKyyMe.
Kakoe nosie Ha3bIBAIOT JEKTPOMArHUTHBIM? DJIEKTPUUECKUM? DIIEKTPOCTATUUYECKUM?
UYro Ha3bIBAIOT HAIPSDKEHHOCTBIO DJIEKTPOCTATUYECKOTO MOJIS?
KaxoBa equHua HanpsHKEHHOCTU ?
[Touemy st U3ydeHUsl JIEKTPOCTATUYECKOTO OISl UCIIONB3YIOT MPOOHBIN TOUEUHBIH 3apsi?
BriBenute opmyity asist pacdyéra mojst TOUeUHOTO 3apsija.
Uro Ha3bIBAIOT JINHUSAMH HAMIPSHKEHHOCTH 3JIEKTPOCTaTUYECKOTO 10JIsA?
KakoBo HanpaBiieHue TMHUN HanpsbkeHHOCTU? [loueMy OHUM He TiepeceKaroTcsi?
Kak ¢ momouipto JTMHUN HaNpspKEHHOCTH MOKHO Y3HATh, I7le MOAYIb Bekropa E Gonbiue mim
MeHblIe?
CopmynupyiiTe 1 3aMUIMTE TPUHIUII CYIEPIIO3UIIUHN 3JIEKTPOCTATUYECKUX MOJIEH.
[pencraBpTe rpaduyecku MoJie ABYX MOJIOKUTENbHBIX 3apsIOB.
[lpencraBpre Tpaduuecku T1oOJ€ TMOJOKUTEIBHOTO U  OTPUIIATENBHOTO  3apsiioB; JABYX
OTpHUILIATENBbHBIX 3aPSAI0B.
N300pa3uTe HA PUCYHKE TUHUU HAPSDKEHHOCTH TOJIS, CO3JaBAeMOT0 OECKOHEYHOH IMIIOCKOCTHIO,
3apSKEHHOM € MOBEPXHOCTHOM IMJIOTHOCTBIO - 6. YeMy pOBHA HaNPSKEHHOCTD 3TOTO 1MOJIs7
Jlokaxxute rpaduueckd, UTO HANPSKEHHOCTh OIS MEXIY JBYMs  OECKOHEYHBIMH
[apaJlyIeIbHBIMU IIJIOCKOCTSIMU M OJIMHAKOBOM ,II0 MOJYJII0 M IO 3HAKy IOBEPXHOCTHBIMU
IJIOCKOCTSAMH 3apsiia paBHA HYIIO.
JIoKaXXHTe, 4TO 3JIEKTPOCTATUUYECKOE I10JI€ TOTEHIUATIBHO.
Uro Ha3bIBAIOT MOTEHIIMAIOM AJIeKTprueckoro nojsi? Kakosa ero equuuna.
3anunmTe QopMyay Ui ONpeNeNeHHs Pa3HOCTH IMOTEHLIHAIOB MEXAYy JBYMS TOYKaMHU
AJIEKTPOCTATUYECKOTO IOJI.
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KaxoBa pa3HOCTb MOTEHLIMAIOB MEXAY ABYMSI TOUKAMH ITOBEPXHOCTH 3apsDKEHHOTO Iapa?
Joxaxute, yto 1H/Kn=1B-m.

Ha HexkoTOopoM paccrossHUM JApyr OT JApyra HaxXxoASTCs JiBa OAMHAKOBBIX IO MOAYIIO
pPa3HOMMEHHBIX TOYEYHBIX 3apsAa. Yemy paBeH MOTEHIMAN B TOYKE, PAaBHOYAAJICHHBIX OT THX
3apsaoB?

BriBequTe cBsI3b MKy HANPSHKEHHOCTHIO M Pa3HOCTHIO TOTEHIIMAJIOB.

JloKa)XuTe YTO BEKTOP HANPSHKEHHOCTH MEPIEeHMKYISIPEH KaX 10 TOUKe MOBEPXHOCTH PaBHOTO
MOTEHIIMajia.

B uém 3axmouaercs nosspusanus Au3aeKTpruKa’?

KaxkoB ¢uznyeckuit cMbICI AUDIEKTPUUECKONW TPOHUIIAEMOCTH ?

Uro mpencraBiisieT OO0 CBSI3aHHBIC 3aPsiIbI?

3anuumte 3akoH KyloHa a1 BakyymMa W IpU HATUYUK JUdBJIEKTprKa. B uéM ux paznuune?
KaxkoBo pacrnipeneneHue 3apsioB BHYTPH 3apsHKEHHOTO MPOBOJIHMKA U HA €70 MOBEPXHOCTH?

Kak MOXHO moka3arh, 4TO HalpsHKEHHOCTh AJIEKTPOCTATHYECKOTO IMOJISI BO BCEX TOYKAX BHYTPU
MPOBOIHUKA paBHA HYJIIO?

Kak nmokasarb, 4T0 MOBEpXHOCTh MPOBOJAHUKA €CTh MOBEPXHOCTh PABHOTO MOTEHIMaa?

Kaxue 3apspl Ha3bIBatOT MHTyLIUPOBAHHBIMU ?

Urto Ha3bIBAIOT 3JIEKTpOcTaTUUeCKOW MHIyKuuen? [loscaute e€ MexaHu3M.

Ha uém ocnoBana snekrpocratuueckas 3aumrta? [IpuBeanTe KOHKpETHbIE TPUMEPHI.

B uém paznumumne Mex 1y WHIYIHPOBAHHBIMU U CBSI3aHHBIMH 3apsiaamMu ?

UTo Ha3bIBAIOT JIEKTPOEMKOCTHIO YEIMHEHHOTO TPOBOIHMKA?

OT 4ero 3aBUCHUT U OT YETO HE 3aBUCUT IEKTPOEMKOCTh YEAUHEHHOTO TPOBOIHUKA?

KaxoBa emmnmia snekrpoémroctu? Ona Oonblias uiu ManeHbkas? [lpuBeaute mpumepsl, He
paccMOTpEHHbIE B yUeOHHKE.

CpaBHUTE 2IEKTPOEMKOCTH YEJUHEHHBIX POBOIANMX 1IAPOB- AIIOMUHUEBOTO U MEIHOTO, €CIH
UX PanYChl OJIMHAKOBHI.

JIBa MpOBOAHUKA - OAWH CIJIOIIHOM, APYTOM MOJBIA - UMEIOT OJMHAKOBBIE pa3Mepsl U GopMy.
bynyr nau OIMHAKOBBIMM HX IOTEHLHATbl, €CIM KaKIOMY M3 IPOBOJHHUKOB COOOUMTH
OJIMHAKOBBIM 3apsia?

BbruncnuTe paguyc mapa, HaX0oAAIIErocs: B BAKyyMe, €CIIM €ro 3JIEKTPOEMKOCTh paBHa |M®

Yro HazpiBatOT KoHAeHcaTopamu? Kakue onu Ob1BatoT? [ kakux 11eseit ucrnoap3yroTcs?
BeiBeauTe Gopmyny A BBIYUCICHHS JIEKTPOEMKOCTH TJIOCKOTO KOHAEHCATOPA.

MoxHO 51, uMesl TP OJMHAKOBBIX KOHJEHCATOpa, MOIYYUTh JIIEKTPOEMKOCTh B TpPU paza
OOJIBIIIYIO W B TPH pa3a MEHBIIYIO, YeM Yy OJHOTO U3 HuX? Ecin /1a, TO MOKaKUTE Kak.

Kak w3MeHHTCS pa3HOCTh MOTEHUMANOB MEXAYy IUJIaCTUHAMHM IIJIOCKOTO  3apsDKEHHOTO
KOHJIEHCATOpa, €CJIM PACCTOSIHUE MEXAY €ro IJIaCTUHAMU YMEHBIIMTh B JIBa paza?

.BeiBenute Gopmyiy U1t BEIYMCICHUS DHEPTUH JIEKTPOCTATHUECKOTO IOl KOHIEHCATOpa.

Kak wu3mMeHuThcs O0O0BEMHAs IJIOTHOCTh OSHEPIUU KOHJCHCATOpa, €CIM  HAapsHKEHHOCTD
3JIEKTPOCTATUYECKOTO I1OJIS MEXAY IIaCTUHAMM KOHJIEHCaTopa Bo3pocia B iBa pas3a?

Uro Ha3bIBAIOT 3JIEKTPUUECKUM TOKOM?

JlaiiTe onpenieneHue CUIIbI TOKA.

Uro Ha3bIBAIOT MJIOTHOCTHIO TOKA?

Uro Ha3bIBAIOT TOKOM MPOBOIUMOCTH? KOHBEKIIMOHHBIM TOKOM?

KakoBo HampaBiieHHE BEKTOpa MJIOTHOCTH TOKa?

B kakux enquHuIax u3MepsieTcs cuiia Toka?

KakoBbI emuHUIIBI TIIIOCKOCTH TOKa? JlaliTe MX ompeseneHue.

KoHuenTpanus HocuTeneil Toka yMEHbIIMIACH B JIBa pa3a. VI3MEeHHUTCs 11 TpU 3TOM cujia Toka?
[TnotHOCTh TOKa? OTBET OOOCHYHTE.

Uro Takoe uctouHuk Toka? KakoBa ero posib B 3JIEKTPUYECKOU Lienu?

UYro naszsiBatoT J/1C? Hanpsokenuem? B uém ux pasnnune? KakoBbl €IMHU LIbI UX U3MEPEHUS?
Uro Ha3biBatoT cTopoHHUMU cuiiamu? KakoBa ux npupoja?

Chopmynupyiite u 3anuumTe 3akoH OMa 111 OIHOPOJHOTO U HE OJJHOPOJHOIO y4acTKOB IEMH;
JUISl 3aMKHYTOM LIEMH.

Kak 3aBucuT 0T TemiepaTypbl COINpPOTHUBJIEHHE PE3UCTOPOB? VYeNbHOE CONPOTUBIEHUE?
HapucyiiTe rpadukn 3THX 3aBHCUMOCTEH.

UYrto Ha3bIBAIOT CBEpXIpoBOAMMOCThIO? [IpuBeanTe HE yNOMSHYThIE B y4eOHHMKE BO3MOXKHBIE
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MPUMEHEHUSI SIBIIEHHUE CBEPXITPOBOINMOCTH.
UYro HazpiBatoT peoctarom? IlpuBenure npumep peocrara, He OMUCAHHOTO B yIeOHHKE.
OT 4ero 3aBUCUT COIPOTUBIIEHHUE IPOBOJHUKOB?
[IpoBOIOKY paBHOMEPHO BBITAHYAU U €€ JUIMHA YBEIUYHIJIACh B JIBOE, & JUAMETP YMEHBILMJIICS B
nsoe. Kak npu 3ToM U3MEHHUTBCS CONIPOTUBIIEHUE TPOBOJIOKH ?
Kak 00bp14HO BKITIOYAIOT OCBETUTENbHBIE TaMITbl? [Touemy?
Uemy paBHO BHYyTpeHHee compoTuBienne u DJIC OGarapen mpu mapaijieibHOM BKIIOUEHUH N
OJIMHAKOBBIX HICTOYHUKOB TOKa?
Uemy paBHO BHyTpeHHHE conpoTtuBieHre u I /[C 6arapen mpu mocienoBaTeIbHOM BKIIOUYCHHH N
OJIMHAKOBBIX HICTOYHUKOB TOKa?
3anuumte GopMyNny AN CUJIBI TOKa 4Yepe3 BHEIIHHE CONPOTHBICHHE R, MOIKIIOYEHHOTO K
KI€EMMaM N OJMHAKOBBIX UCTOYHUKOB ¢ DJIC M BHYTPEHHHM CONMPOTUBJIEHHUEM I KaXKIbIH, €CIII
MCTOYHUKH TOKA COEMHEHBI MOCTIEI0BATENBHO; MapajlieibHO.
B uém cocTout ¢m3nyeckuii TpUHIUI PAOOTHI CTPEIOYHBIX AMIIEPMETPOB U BOJIBTMETPOB?
Kak noacoenunsiercst amnepMerp B 1enb? KakoBo ero conpoTuBieHue?
Kaxk noxncoennnsiercs BonbT™MeTp B ceTh? KakoBo ero conporusiieHue?
MoXHO 111 aMIIepMETPOM H3MEPATh TOK B OCBETUTEIBHOW CETH, BCTAaBUB €r0 B PO3ETKY?
[Touemy?
MOo’KHO JI1 BOJIBTMETPOM M3MEPHUTH HANPSHKEHUE B OCBETUTENbHOU 1ienn? [louemy?
3aueM NPUMEHSIOT LYHT U 100aBoyHOE conpoTuBieHne? Kak ux noacoequHsoT?
Cdopmynupyiite mpasuiio Kupxrodga?
Kak cnenyer mpumensts npasuino Kupxroga?
Uro Ha3bIBaIOT paboTOil TOKa? MOLHOCTBIO TOKA?
KaxoBbl eMHUIIBI PAOOTHI U MOIIHOCTH TOKa?
DJIeKTPHYECKHUii TOK B Pa3JINYHBIX Cpeaax
Kakue gacTuIrbl SBISIOTCS HOCUTEIISIMUA CBOOOTHOTO 3apsia B METajliax?
[lepeuriciute U OOBSCHUTE OCHOBHBIC ONBITHI, Ha KOTOPBIX OCHOBAaHA »JJEKTPOHHAS TOPUS
IIPOBOJIMMOCTH METAJLIOB.
Kaxk ¢ momotpto K1accuyeckoi TeOpUH MPOBOAMMOCTA OOBSICHUTH 3aBUCUMOCTH COIIPOTHUBJIEHHE
METAJIJIOB OT TEMIIEPATYpPhI?
B uém 3aKio4aroTcss OCHOBHBIE IIOJIOKEHHUSI TEOPUHU DJIEKTPOHHOM MPOBOMMOCTH METaIOB?
KakoBbl HEJOCTaTKK 3TOM TeOpun?
Kax u3MeHUThCS C MOBBIIEHUEM TEMIIEPATypbl TPOBOJUMOCTh XUMUYECKH YUCTHIX METAJIIOB?
Uro Ha3bIBAIOT KOHTAKTHOM pa3HOCThIO MoTeHInanoB? Kak e€ MOKHO OObSICHUTH?
Uro HaspiBaroT paboToit Bhixona? Kakue CUIIBI JTOJDKEH MPEOJ0JIETh AJICKTPOH TMPH BBIXOJEC M3
metauia? OT 4yero 3aBUCUT paboTa BbIxoaa?
Uro Ha3bIBAIOT 3JIEKTPOHBOJIETOM?
Uto Ha3BIBAIOT TEPMOIICKTPOABHKYIIEH cuiioi? OT 4yero oHa 3aBUCHUT? 3a CYET 4Ero MOKHO
yBenuuuTh Tepmo DIC?
KakoBo nHaznauenue tepmonap? [lpuBenure npumepsl.
[Touemy rcnosb3yrOT TEpMOOaTapen?
Uro Ha3bIBAIOT AIEKTPOTUTAMU ?
JlaliTe onpenesnieHne JIEKTPOTUTUYECKON JUCCOUAIUH, CTETIEHH JUCCOLNALINH.
[losicHuTE MEXaHU3M BO3HUKHOBEHHMS DJIEKTPUUECKOTO TOKA B AJIEKTPOJIUTE.
Kaxue n3BecTHbIE BaM 3aKOHBI CIIPABEIIUBHI U1 DJIEKTPOIUTOB?
CdopmynupyiiTe nepBblil 1 BTOPOH 3aKOHBI 3JIEKTPOJIN3a.
Uro Ha3bIBAIOT JIEKTPOXUMHUYECKUM SKBHBAJICHTOM BellecTBa?
KakoB ¢usnyeckuii cMmpicn nocrosHHoi @apanes?
Urto Ha3bIBAIOT raJiIbBAHUYECKUM 3JIeMEHTOM? AKKyMysaTopoM? B uém ux paznuuue? [IpuBenure
IIPUMEPBI UCII0Ib30BAHUE AKKYMYJISATOPOB.
Uro mpeacTaBiisieT cOO0H TEPMOAICKTPOHHAS IMHUCCHS?
OObAcHUTE MEXaHU3M OJHOCTOPOHHEHN MPOBOAUMOCTH BAKYyMHOTO JUOA.
KaxoBbI CBOMCTBA 3JIEKTPOHHBIX ITyYKOB?
OO0bscHUTE TPUHLIUT PaOOTHI ATEKTPOHHO-TY4EBOM TPYOKH.
Uro  Ha3pIBAalOT  Ta30BhIM  paspsaoMmM?  HecaMOCTOSITENBHBIM — Ta30BBIM  paspsiioM?
CaMOoCTOATENBHBIM Ta30BBIM Pa3psaoM?
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Oxapakrepu3yiTe MpoIecc MOHU3AINH; PEKOMOWHAITUH.

JlelicTBHEM KaKMX BHEIIHUX (JAKTOPOB MOYKHO MOBBICUTBH IPOBOAMMOCTb Ia30B?

MokeT 11 BO3HUKHYTh TOK HaCBIILIEHUS B CIIy4H CaMOCTOSITENIbHOTO ra3oBoro paspsjaa? [louemy?
Kaxue BuIbI ra30Boro paspsiaa MCIOJIB3YIOTCS NPHU 3JIeKTpocBapke? B mammnax nHeBHOro csera?
J{nst ouncTku raza’?

Uro HaszbiBatoT mia3moi? Kakrue BO3MOKHbIE IPUMEHEHHU S IJ1a3Mbl BaM U3BECTHBI?

Kaxue BemecTsa Ha3pIBaOT MOJIYIIPOBOJHUKAMU ?

B uém cxoAcTBO M pasnnuue AUAJIEKTPUKOB U MOITYIIPOBOJAHUKOB?

YeMm 00ycnoBiieHa MPOBOAUMOCTH COOCTBEHHBIX MOITYIPOBOAHUKOB?

Kak u3meHseTcst ¢ HOBBILICHHEM TEMIIEPATYpPbl MPOBOAUMOCTb COOCTBEHHBIX MOIYIPOBOAHUKOB?
JlaiiTe 0OBsCHEHHE.

HapucyiiTe ynmpomg€HHYIO IUIOCKYIO CXEMY PAacIoOJIOXKeHHEe aTOMOB B repmanuu Ge, oOBSICHUB
MEXaHU3M COOCTBEHHOI IPOXOJUMOCTH.

KakoBa nmnpupoma mpuMecHOM  3JIEKTPOHHOW  IMPOBOAMMOCTU?  IMPUMECHOW  JBIPOYHON
MPOBOJAUMOCTHU?

Kakoii Tun npoBogumoct Oynet Habmoaatbes B repManuu Ge ¢ mpumecsto unaus In? Famnus
Ga?

Kako#t Tvm mpoBOAMMOCTH OyleT HaOMoaaThCsi B KPEMHHH Si ¢ MPUMECHI0 MbIIbsika AS?
Amomunust Al?

Kaxue npumecu B moaynpoBOJHUKAX HA3bIBAIOT JOHOPHBIMU ?

e KTPOAHHAMHUKA.
UYro HaszbiBatoT MarHuTamu? KakoBbl ux cBoiictBa?
Kaxue onbITHBIE TaHHBIE IPUBEIH K BEIBOJY O CYLIECTBOBAHUM MAarHUTHOTO NOJIA 3eMiI?
B uém cyrb onbiToB Opcrena u Amnepa? Kakue BBIBOABI CIEAYIOT U3 3TUX ONBITOB?
C noMoIpo KakuX OINBITOB MOKHO IOJATBEPAUTH, YTO MAaTHUTHOE T10JI€ SIBJSIETCS CUIIOBBIM?
Kak onpenernsor HanpaBiaeHUE BEKTOPOB MATHUTHOW UHYKIIUU ?
Kakoe MarHuTHOE 110J1€ ABJIETCS OJHOPOAHBIM?
Kaxk onpenensror MOaynnb BEKTOpa MarHUTHOW MHTyKIIHH ?
3anuumTe U 0OBSICHUTE 3aKOH AMIiepa.
CdopmynupyiiTe npaBuiio JIeBOW pyKH MPUMEHUTENIBHO K 3aKOHY AMIiepa.

. UTo Ha3bpIBAIOT JUHUAMU MarHUTHOU MHAYKIMK ? Kak onmpenenstor ux HanpaBjieHue?
. B 4ém npuHLMIMaANbHOE OTIWYME JMHUM MAarHUTHOM HHIAYKUUU OT JIMHUM HaNpspKEHHOCTU

AJIEKTPOCTATUYECKOTO TOJIsA?

Moryt 11 TMHUY MarHUTHON MHIYKIIUU TIepeceKaThesi? OTBET MOSICHUTE.

[louemy MarHuTHOE MOJIE€ HA3bIBAIOT BUXPEBBIM M1OJIEM?

ChopmynmupyiiTe TpaBHIO MPaBOTO BHHTA ISl MPSMOJIMHEHHOTO MPOBOJHUKA C TOKOM; IS
KOJIbLIA C TOKOM.

KakoB ¢u3nyeckuil cMbICI MArHUTHON POHUILIAEMOCTH CPebl?

CdopmynupyiiTe TPpUHLIUI CYIEPIIO3UIINY IS BEKTOPA MarHUTHON WHIYKIUU

CpaBHUTE, IOACHUB, MAaTHUTHBIE I10JIS IOCTOSIHHOTO MTOJIOCOBOTO MarHUTa U 3eMJIU.

Kak, Ha Bam1 B3I 11, MOKHO OIIPEJIEIUTh HallpaBJieHuEe BekTopa B ¢ moMo1pio JErkoil KaTymku ¢
TOKOM?

Kakasg cuna neicTByeT Ha DIIEKTPUUYECKUW 3apsf, ABMKYIMiIics B MarHutHoMm mnone? Kak
OIIPENENNTh €€ HarpaBiieHue?

BeiBenuTe BrIpaxkenue ais cuiibl JlopeHua.

B uém otnnume cunsl JIopenua ot cuiasl Amnepa?

CoBepmiaer nu cuiia JlopeHna npu ABUYKEHUM 3apsDKEHHOM YacTHLBI B MarHUTHOM Ioje ?
nouemy?

Kaxk B3auMOJeiCTBYIOT Ba JJIMHHBIX IPOBOJIHUKA C TOKOM, HUAYIIUM B OJHOM HalpaBJICHUU?
OnunmTe cnocod onpeaenaeHus yaeabHOro 3apsaa YacTHUlIl.

Tok B 3aMKHYTOM KOHType Te4€T IMpPOTHB 4acoBOM cTpenku. [lokaxkuTe Ha pUCyHKe, Kak OyneT
HallpaBJIeHa I0JIOXKUTENIbHAS HOPMaJlb K KOHTYDY.

UeMy paBeH U Kak HalpaBJIeH MArHUTHBI MOMEHT KOHTYpa C TOKOM?

UYro Ha3pIBalOT MATHUTHBIM IOTOKOM?

Kakas ¢u3nueckas BennunHa BeIpaxkaercs B Bebepax? [laiite onpenenenue Bedepa.
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Beruncnute paboTy 1o nepeMenieHuo MpoBOAHNKA C TOKOM B MarHUTHOM TIOJI€.

Uro Ha3biBatoT quaMarnetukamu? [lapamarnernkamu?

Kaxkas BennunHa XapakTrepusyeT MarHUTHBIE CBOMCTBA Cpeibl?

Kaxue geppoMarneTuku sIBISIFOTCS MSITKMMH MarHUTHBIMU BemectBamu? ['ie ux npumeHstor?
[NosicHuTe MEXaHN3M HAMarHUYMBaHUS (EPPOMATHETHKOB.

Kaxkyto temmneparypy HaszbiBatoT Toukoit Kropu?

IlepeMeHHBIH TOK
Breisenute Beipakenue aisa 3 J1C MHAYKIIUN B ABUKYIIEMCSI TIPOBOTHUKE.
Beruncnure 3/1C nHAYKUIMY NTpU BpalllECHUHU PaMKU B OJIHOPOJIHOM MAarHUTHOM IIOJI€.
Yro mpencrasiisier codoit BuxpeBbie Toku? (Tokn @yka) Kak onpenenuts ux HampasieHue?
Urto Ha3bIBAIOT CAMOWHIYKIIMEH 7
KakoBo Hanpasnenue otHocutenbHO apyr apyra /1C ucrounuka toka u I/1C camouHyKuu
MPY U3MEHEHUE CUJIBI TOKA B 3aMKHYTOM 11enu?
Bosznukner nmu OJIC caMOMHAYKIIMM B COJEHOHWAE, MO KOTOPOMY TEYET IOCTOSHHBIA TOK?
[lepemenHbIil TOK?
MOo>KHO JI1 KOHTYp, COAEp)KalMi KaTylKy HHIYKTUBHOCTH, pE3KO pa3MbIkaTh? [louemy?
Kakue ananoru HHIyKTUBHOCTH KOHTYPa MOXHO IIPUBECTH ?
Kaxoe yctpoiicTBo HasbiBatoT TpanchopmaTopom? [losicHUTE IPUHIUT €r0 PaOOTHI.

. BeiBeauTe opmyny, BeIpa)karoliero SHEPTrui0 MarHUTHOTO MOJIS.
11.

[louemy B 37eKTpOMEXaHUYECKOIN aHAOTUHM WHAYKTUBHOCTh KOHTYpPa MOKHO CUMTATh aHAJIOTOM
Macchl B MEXaHUKe?

Uro onpenensier 00bEMHas MIIOTHOCTh SHEPTUU MAarHUTHOTO T0JIsA?

Uro npezacTaBiseT coO0K TOK CMeIeHUs?

[loueMy paccMOTpEHMsI ANEKTPUUECKOTO M MAarHUTHOTO MOJIEH B OTAEIBHOCTH OTHOCHUTEIBHO?
UYro npencrapiisieT cOO0H 3JIEKTPOMAarHUTHOE 1oJie?

[lepeuncnute cnocoObl yMEHbIIEHHE TTOTEpH dHeprun. Kakue u3 3Tux crnocoOOB 3aBUCAT JTUYHO
ot Bac?

KakoBbI BakHelIHE TpaBuiia 0€301aCHOCTH MPH paboTe ¢ AIEKTponprudopamu?

Onunmre NpuHIKUN PabOTHI TeHepaTopa MepeMEHHOT0 TOKa.

Ot vero u kKakuM 00pa3oM 3aBUCHT EMKOCTHOE COIpoTuBicHUE? NHIYKTUBHOE COPOTHBIIEHUE?
Uemy paBHO peakTUBHOE conpoTuBiieHue? [loHOE cOompoTHBIIEHUE IIETTH IEPEMEHHOTO TOKa?
[Muknnueckas 4acToTa MEPEMEHHOI0 TOKAa yBeNWYeHa B TpH paza. Kak M3MEHHTCS mpu 3TOM
MHIYKTHBHOE CONpOTUBIeHHE? EMKOCTHOE cOnpOTHBIEHUE?

Urto Ha3bIBAIOT PE30HAHCOM B LIEMH IEPEMEHHOTO TOKa?

HazoBuTe xapakrepHble IpU3HAKK PE30HAHCA B LIEMHU IEPEMEHHOTO TOKA.

Kakas pa3Hocth (a3 MEeXIy KOJICOAHWSMH HANPSHKCHUS W CHIIBI TOKA IMPU DICKTPUICCKOM
pe3onance? [losicHuTe OTBET.

. BeiBenute BeIpaykeHU s ISl MOIIIHOCTH MEPEMEHHOTO TOKA.
. UTo Ha3bIBAIOT ACHCTBYIOIMMHU 3HAYECHHUSIMH CHJIBI TOKA U HAPSDKCHUS?
. Uro HazpBaroT Kod(pummenToM MonmHocTH? Kak 70cTUYb ero yBenuyeHus?

Onruka
UYro uzydaer ontuka?
Yro m3ydyaer reoMeTpudeckas onTuka?
UYro siBJIsSIETCS JOKA3aTEIbCTBOM MPSAMOJIMHENHOCTH pacIIpOCTPaHEHUS cBeTa?
CdopmynupyiiTe OCHOBHBIE 3aKOHBI ONTUKHU?
Mexay MaJIbIM UCTOYHHKOM CBETa M HKpAaHOM pacloiioxkeH KpecT. Ha skpaHe BuaHA pe3kas TEHb
kpecra. Kak 310 00BSICHUTE?
Yemy paBeH yros Haf€HUs, €CIU Yrol MEXIy OTPaKEHHBIM U MaJarolMM Jy4aMH COCTaBJIsIET
120 °?
Uto Ha3BIBAIOT OTHOCHTEIBHBIM II0OKA3aTelIeM IIPEIOMIICHHUS, a0COJIIOTHBIM ITOKa3zaTeleM
npesoMyIeHus?
Ha nHe yamiky, HamoJHEHHOM BOMAOM, HaxoauTcs MoHera. [louemy, misiis Ha MOHETY, OHa
KakeTcss NpUnoAHsIToN? OTBET COPOBOIUTE PUCYHKOM.
OT yero 3aBUCTH Yroj OTKIOHEHHUS MOHOXPOMAaTHYECKOIo JIyda NMpu3Moii? BeiBenuTe 3Ty CBsI3b.
Ipu kakux ycroBUsIX HAOMIOMAETCS MOJHOE OTpaxeHue?
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MoskeT 1 HaGII01aThCs MOJTHOE OTPAKEHHE MPHU MaJICHUH CBeTa U3 Macja B ajiMas, U3 aiMa3a—B
BOJY, U3 CTEKJIA - B BOAY?

[louemy cBepkaeT OpHILIIMAHT?

Uro npenctaBisitoT coboil cBeToBo1bI? KakoBO WX BO3MOXKHBIE TPUMEHEHUS?

[Touemy B cBETOBOJIE CEPALICBUHY U3TOTABIMBAIOT U3 00JIee IIIOTHOTO CTEKIIA, YeM 000JI0UKY?
Uro Ha3piBatoT miockuM 3epkasiom? Cdepruueckum 3epraiom?

IocTpoiiTe n300pakeHrne TOUKU B IMJIOCKOM 3€pKaje; B CPepuuecKoM 3epKaje.

Iloxg xakuM yrJioM JOJDKEH IMajaTh CBETOBOH JIyd Ha MJIOCKOE 3epKajio, YTOObI OTPaKEHHBIN Tyd
OBLIT IEpPIIECH IUKYISIPEH TaaronemMy?

KaxoBbl 0c06eHHOCTH U300paKEHUS B IJIIOCKOM 3epKaiie?

Yro Ha3bIBAIOT IMIaBHBIM (POKyCOM ceprueckoro 3epkana? riaBHbIM (OKYCHBIM PacCTOSHUEM?
ONTUYECKUM LIEHTPOM? INIABHOW ONTUYECKON OChIO?

3anunmTe Gopmyny cepuyecKoro 3epkaia, MosSCHUB BXOASIME B He€ BETHUYUHBI.

Uro Ha3bIBAIOT ONTUYECKOM CHIION cheprdeckoro 3epkana? Yemy oHa poBHA?

Kak ombpITHBIM TyTéM MOXKHO ONpEAENUTh MIaBHBIM (GoKyc chepudeckoro 3epkana? OTper
COIIPOBOJIUTE PUCYHKOM.

Kakue cdepudeckne 3epkaia (BOTHYTbIE MJIM BBINYKIbIE) W TIOYEMY YCTaHABIMBAIOT Ha
aBTOMOOWJIH C HAPY)KHOU CTOPOHBI?

Uro Ha3biBatoT aMH301? TOHKON JTMH30M?

Uro Ha3bIBAIOT MIaBHOM onTHdeckoil ockto? I1o60uHON onTHYecKoil 0chio?

JlaiiTe ompeneneHue OMTUYECKOTO IEHTpa JUH3bI;, (HOKATBHOW IIOCKOCTH JIMH3BI, (POKYCHOTO
paccTosTHUS JINH3BI.

KakoBa equnuia ontuyeckoit cuiibl TMH3bI? JlaiiTe €€ onpeseneHue.

3anunmTe (QopMyny TOHKOW IHH3BI U1 TMapakCHadbHBIX Jydedl B ciydae coOuparomed u
pacceuBaroLe JIMH3.

MoskeT i onTHYecKasi CUJia JIMH3BI OBITh OTpUIlATEbHOM ? OTBET MOSCHUTE.

B kakom cinydae ¢ momouipio coOuparoieil TUH3bI MOJTydaeTcs IeHCTBUTENbHOE H300pakeHue?
MUHHMaIIbHOE H300pakeHue?

Kak ¢ momompio JTUHEHKH B SPKUM COJIHEYHBIM JCHH OMpPENeIuTh (POKYCHOE pacCTOSHHE
coOuparoIei JTUH3bI?

MO>KHO JI1 ¢ TOMOUIBIO JIBOSIKOBOTHYTOM JIMH3bI OJYYUTh AEHCTBUTENBHOE U300pakeHHE?
[Touemy OOKOBBIE 3epKajia aBTOMOOMJICH SBIISIFOTCS BBITTYKIBIMU CHEPUICCKIMU ?

UeMy paBHO pacCTOSIHME HAMIIYYILETO 3PEHUS Al HOPMAJIBHOTO Tya3a?

Kaxas nuH3a npuMeHsieTcsl B KaUeCTBE JIYIbI?

HazoBuTe 0CHOBHBIE YaCTH MHKPOCKOIIA.

Kakoe n3o0paxenue nonydaercs: B (JOKaJIbHON IMIJIOCKOCTH OKYIsipa?

. Kakoe n3o0pakeHue moyyqdaeTcsi B pe3y/ibTaTe MPOXOXKACHHE JTydel uepe3 JTMH3Y OKyisipa?

JeMeHThLI KBAHTOBOH ¢ M3NKH
UYro n3ydaer kBaHTOBas onTHKa? Kak oHa paccmarpuBaer cBeT?
UeMy paBHa d3HEpIus U UMIYIbC GoTOHA?
Packpoiite ¢u3n4eckyto CylHOCTh KOPIYCKY/ISPHO-BOJHOBOIO Jlyajli3Ma CBETA.
Kaxoe sBrienue HaspiBaetcs potodrddpexrom? BryrpenHum doroddderrom?
CdopmynupyiiTe 3akoHBI BHEIHETO (poTo3ddexTa.
JaiiTe onpenenenue KpacHoM rpaHuisl porodddexra.
JlaiiTe onpeaeneHue 3a1ep>KUBAIOILETO HAPSHKEHUSL.
Pacckaxxnute 0 HEKOTOPBIX MpUMEHEHUX PoTodddekTa.
JlaiiTe 0ObCHEHME TaBJICHUIO CBETA Ha TOBEPXHOCTH TeJa C TOYKH 3PEHUsI BOJTHOBOW U
KBaHTOBOM Teopuil. KTo BriepBbie 3KCIIEPUMEHTAIBHO U3MEPHIT IaBJICHUE CBETa?

. Kaxme IMPOLECCHI, MPOUCXOAAIIME B aTOMAaX U MOJICKYJIaX, IMMPUBOJAT K U3JITYUCHUIO MU

AJIEKTPOMAarHUTHBIX BOJIH?
JlaiiTe onpenieneHue CIIEKTPOB UCIIYCKAaHUS U CIIEKTPOB IMONIOLICHUS BEILLECTB.
B xakoMm ciydae CIEKTp BEIIeCTBaA SBJISICTCA @) JIMHEHYATHIM; 0) TT0JIOCATHIM; B) CILIOMIHBIM?
Pacckaxute o crpoenuu aroma o moaenu Jx. /x. Tomcona u 3. Pezepdopna
B uem HecocTosTenbHOCTh Teopuu bopa?
Kakoe nsnmyueHnne Ha3bpIBaeTCs BBIHYXKICHHBIM? PackpoliTe ero Mexanusm. Kakue napamerpsl
PacckaxuTe 0 CBOMCTBAX JIa3epPHOT0 U3ITY4EHHS U 00IACTAX MCIOIb30BaHUS Ja3epa.



17. PacckaxuTte 0 MPOTOHHO-HEHTPOHHON MOJIENH siipa. UTO HA3bIBAIOT MACCOBBIM YHCIIOM?
N3zoronamu? Hyknonamu?

18. Pacckaxute 0 HOBOM THIIE B3aMMOACHCTBUSA - STICPHOM (CUIIBHOM) B3aUMO/ICHCTBHUH .

19. Yro monumarot noj sHeprueit ca3u sapa? Kak ee Beruuciauts? Jlaiite onpenenenue yaenbHOM
SHEPIUuM CBS3U SAIpa.

20. JlaiiTe ompe/eiieHHe sIIEPHON peakiui. B KakoM ciydae siiepHasi peakivsi COMPOBOXKIACTCS
BbIJIeJIEHHEM (TIOTJIOIIEHHEM) SHEPTUn?

21. Kaxue HeliTponsl HanOomnee 3ppekTUBHBI 1 3axBaTa siapamu? Pacckaxurte o mporecce
3aMeJIeHU s HEUTPOHOB U A((EKTUBHBIX 3aMeUTUTENSX.

22. Korga u keM OblTa OTKpBITA peakius AeTICHUs siaep ypaHa HeTpoHamu? KakoBbI TPOLYKTHI
JiesieHus aaep ypaHa? B kakoM Bu€ BbIIENSIETCS SHEPIus pacnana?

23. JlaiiTe ompeneneHue IEMTHOW PEaKIuy AeJeHUs saaep ypaHa. Uto Ha3piBaroT KOAhUIIneHTOM
Pa3MHOXKEHUSI HEUTPOHOB? AKTUBHOM 30HOM ?

24. Kakue mpoiecchl yMEeHBIIIRIOT 3HAUYCHUE KOAPPUIIMEHTa Pa3MHOXKCHUS HEHTPOHOB?

25. B pe3synbrare Kakux mpoieccoB KOIPOUIIMEHT Pa3MHOKEHUS HEUTPOHOB YBEIINUNBACTCS?

26. Ha3oBuTe OCHOBHBIE DJIEMEHTHI sIIEPHOTO peakTopa. Kakue /Ba TUMa SIIEPHBIX PEaKTOPOB BBI
3Haere?

27. Kakue siiepHbIe peakilii Ha3bIBAIOT PeakusMu ciausHus (cuatesa)? [IpuBennute mpumepsl
Takux peakuuid. [louemy 3TH peakuu NpoTeKaroT TOJIBKO MPHU BBICOKUX TeMieparypax? B uem
COCTOMT MpobieMa yrpaBisieMOl TeEpMOsSAEPHON peakiun?

Kpurepuu onenkn

Ounenka «5» cTaBUTCS B TOM CiIydae, €CIU CTYICHT IOKAa3bIBaCT BEPHOE IMOHMMaHWE (PU3NUYECKON
CYIIHOCTH PacCMaTPUBAEMBIX SBIICHUM M 3aKOHOMEPHOCTEH, 3aKOHOB M TCOPHH, a TaK K€ MPaBUIBHOEC
ompeneneHue (PU3MYECKUX BEIMYHMH, WX EIUHHI] U CIOCOOOB HM3MEPEHUS: IPABUIBHO BBITOJHSCT
YepTeXKHU, CXeMbl W TpauKd; CTPOUT OTBET MO COOCTBEHHOMY IUJIaHY, COIPOBOXKIACT pacckKas
COOCTBEHHBIMH TpPHMEpPaMHU, YMEeT NPHUMCHSATh 3HAHWS B HOBOW CHUTyalldd TIIPU BBITOJIHCHUH
MPaKTUYECKU X 3aJJaHNI; MOKET YCTAaHOBUTH CBS3b MEXKIY U3Y4aeMbIM U paHee U3yYeHHBIM MaTepHalioM
0 Kypcy (M3HUKH, a TAkKe C MAaTePUAIIOM, YCBOCHHBIM MTPH U3YUECHUHU JPYIUX MPEIMETOB.

OuneHka «4» CTaBHTCS, €CITU OTBET CTYJICHTA yJIOBJCTBOPSET OCHOBHBIM TPeOOBAHUSIM Ha OIEHKY 5, HO
naH 0Oe3 HMCMONB30BaHUsI COOCTBEHHOTO IIaHA, HOBBIX MPHUMEPOB, 0€3 MpUMEHEHUs 3HAaHWHA B HOBOU
CUTYyaIuu, 6€3 UCIOIB30BaHUS CBS3CH C paHee W3YyYCHHBIM MAaTEepPUaIOM M MAaTePHAJIOM, YCBOCHHBIM ITPH
W3Y4CHHUHU Jp. TMPEAMETOB: €CIU CTYASHT JONMYCTHJI OJHY ONMOKY WM He Oojiee NBYX HENOYETOB H
MOJKET X UCIPABUTH CAMOCTOSTEILHO HIJIH ¢ HEOOBINON MTOMOIIBIO MPENnoiaBaTersl.

Ounenka «3» CTaBHTCS, €CIIU CTYACHT MPABUIBLHO MOHUMAET (U3UYECKYIO CYIHOCTh PACCMATPUBAEMBIX
SIBJICHUW W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/IEIbHBIC MPOOEIbl B YCBOCHUH BOIIPOCOB Kypca
GU3H KU, HE MPEMSITCTBYIOLME NAThHEUIIEMY YCBOCHHIO BOITPOCOB MPOTPAMMHOTO MaTepuaia: A0 yCT HiT
He Oojiee ogHON TpyOOll OonmMOKM W ABYX HENOYETOB, HE OoJjiee OMHOM TpyOOW M OIHOW HErpyOoi
onmOKu, He Oosiee 2-3 HerpyObIX OMOOK, OJHOM HerpyOoil ommOKH U TPEX HEAOUYETOB; AOMYCTHI 4-5
HEJI0YETOB.

OuneHka «2» CTaBUTCS, €CIIA CTYICHT HE OBJIAJIe] OCHOBHBIMH 3HAHUSIMUA ¥ YMEHUSIMHA B COOTBETCTBUU C
TpeOOBaHUSIMH TIPOTPAMMBI M JIONTYCTHUJI OOJIbIIE ONMMMOOK M HEJOYETOB YeM HEOOXOIMMO I OIEHKU
B3».

2) JlaGopaTtopHasst pa6ota. I[IpoBeicHHMs J1a0OpATOPHBIX PabOT  CICIYIOIIETO

COJEPKAHNUSA:
JladopaTopuasi pa6ota Ne 1 OnpeneneHue yCKOpEHUsI CBOOOTHOTO MaIEHUS C TTOMOIIBIO
MaTeMaTUYECKOTO MasTHUKA

JlabopaTtopnas padota Ne 2 IIposepka 3akona I'eii-Jlroccaka

JladopaTopnasi padora Ne 3 M3mepenue BJIaKHOCTH BO3IyXa

JladopaTopuasi padora Ne 4 Onpenenenue KoOdPPUIIMEHTa TOBEPXHOCTHOTO HATSHKCHUS KU AKOCTH
JlabopaTtopnas padora Ne 5 VccienoBaHue 31eKTpUYECKOrO MO

JladopaTopuasi padora Ne 6 Onipeenenre BHyTpeHHETO conpoTuienus u 3 /]C ncrounmka
AIEKTPUYECKOM SHEPTUHU



JlaGopaTopnasi padora Ne 7 OnpezeneHue yaeJIbHOTO CONPOTUBIICHHUS MPOBOIHUKA
JladopaTopnasi padota Ne 8 «M3yuenue 3akoHa Oma ajisl ydacTka 1Liemu,

IIOCJIEZIOBATEIBLHOIO U MapaJlIeIbHOTO COEIMHEHU

JladopaTopuas padora Ne 9 lccienoBanue 3aBUCHMOCTH MOLIHOCTH OT HANPSDKEHUS
JladopaTopuass pa6ota Ne 10 OnpeneneHue 3J€KTPOXUMHUYECKOTO YKBUBAJICHTA MEJIU
JladopaTopnasi pa6ora Ne 11 Dyiekrpuyeckiue CBONCTBA MOJTYITPOBOJTHUKOB

JlaGopaTopnasi padora Ne 12 V3ydeHnue sBICHUS SEKTPOMAarHUTHOW UHIYKIIUH
JlabopaTtopnas padota Ne 13 Onpenenenne MHAYKTUBHOCTH KaTyIIKU B IE€NHU

MIEPEMEHHOT0 TOKa

JlaGopaTopnasi padora Ne 14 COopka npocreifiero paguonpuéMHIKa

JlabopaTtopnas padota Ne 15 [IpoBepka 3ak0Ha OCBELIEHHOCTU

JlaGopaTopnasi padora Ne 16 Onpenenenue nmoxkazaressi MpeIOMIICHUS CTEKIIa

JlabopaTtopuasi padora Ne 17 Habnionenue untepdepeHiinu, mudpakiiuy cBeta
JladopaTopnasi pa6ora Ne 18 OnpeneneHue IIMHBI CBETOBOM BOJHBI C TOMOIIIBIO

T (PpaKIOHHON PEIETKH

JlaGopaTopnasi padora Ne 19 HabnrofieHre CIJIOMHOIO M JIMHEHYaToro CreKTpoB

pa3NUYHbIX BEIIECTB

JladopaTopuasi pa6ora Ne 20 V3ydeHue TpekoB 3apsHKEHHBIX YACTHIL IO TOTOBBIM (oTorpadusim
Bo Bpems mnpoBeneHus 1a00paTOpHBIX padOT, CTYACHTHI 3arOJIHAKOT KYypHAI-OTYET

J1a00paTOPHBIX padoT.

Kpurtepun ouenku

Ounenka «5» (3a4eT) CTaBUTCS, €CIIM CTYISHT BBINOJIHSAET paboOTy B MOJTHOM 00BEME C COONIOACHUEM
HEOOXOJMMON  TOCIICZIOBATEILHOCTA  IMPOBEIACHUS OIBITOB M HM3MEPCHHH; CAMOCTOSATEIBHO U
parMOHAIBHO MOHTHPYET HE0OX0IMMOe 000OpYyJAOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBHSAX U PEKUMAX,
o0ecreunBaONMX MONTYyYCHUE MPAaBUIBHBIX PE3YIbTaTOB U BBIBOJIOB; COONIO/IaET TPEOOBAHMS MPABUII
0€30macHOCTH TPy/Ia; B OTYETE MPABWIBHO W aKKypaTHO BBIMOJHSCT BCE 3AIMCH, TAOIHUIBI, PHCYHKH,
YEepTEkKH, TpadUKe, BEIUUCICHHUS; TPABUIIBHO BHITIOHSET aHAIN3 ITOTPEIIHOCTEH .

Ounenka «4» (3a4eT) CTAaBUTCS, €CIIM BBIMOIHEHBI TPEOOBAHUS K OI[EHKE «5» , HO OBLIO O YIIEHO JBa —
TPpHU Heo4YeTa, He 0oJiee OJTHON HErpyOol OmmMOKA U OJHOTO HET0UETA.

Onenka «3» (3a4eT) CTaBUTCSA, eciau pabdoTa BBHIIOJHEHA HE TOJIHOCTBIO, HO 00BEM
BBITIOJTHEHHOW YacTH TAaKOB, T[IO3BOJISIET MONYYUTh TIPABUJIBHBIC PE3YAbTAThl ¥ BBIBOJBI: €CIIU B
XO0JIe TIPOBEICHUS OTBITA U U3MEPEHUH OBLTH JTOMYIICHBI OIIMOKH.

Ounenka «2» (He 3a4eT) CTaBUTCS, ecid padoTa BBHINOJNHEHA HE TMOJHOCTBIO H  00beM
BBITIOJIHEHHOW 4YacTH Pa0OTHI HE MO3BOJSET CAETATh MPABUIBHBIX BBIBOJOB: €CIIH OIBITHI, H3MEPEHHS,
BBIUMCIICHHU S, HAOJIFOACHU S TPOU3BOAMIIMCH HETIPAaBUIIBHO.

Bo ecex cnyuasx oyenxa cuudcaemcs, eciu cmyoeHm He CO000Al MpeOO08aHUs NPASUNl MeXHUKU
bezonachocmu.

3) CamocrosiTesibHbIe padoThbl. CaMocTosTeNbHAs pabOTa HampaBlieHa HAa OCBOCHME U 3aKpeIieHHe
CTyACHTaMH MPAKTUYECKUX YMEHHUW U 3HAHHH.

3agaHus A7 BBIIOJHEHUS CaMOCTOATENIbHOW PabOThl, METOMYECKHE PEKOMEHIAUH MO BBIITOJIHEHHIO U
KpUTCpHUHU HUX OICHUBAHHUA TIPCACTABJICHBI B MCTOAWMYCCKHMX PCKOMCHAAIUAX II0 OpraHu3alliu H
MPOBEICHUIO CAMOCTOSATEIBHOM PadOTHI CTY/IEHTOB.

Co;[epmaHHe, OTallbl TPOBCACHUSA U KPUTCPHUH OLICHHBAHUA CAMOCTOATCIIBHBIX pa60T MMpCACTaBJICHLI B
METOANYECKUX YKa3aHUSIX MO MPOBEICHUIO CAMOCTOSATENBHBIX PadoT.

IlepeyeHb caMOCTOSATEIbHBIX Pa0dOT.

CamocrosrensHas padora Ne 1 [Ipumenenue ¢pusznku B Moeit mpodeccun

CamocrositensHas pabora Ne 2 Belmucars n BEIyYUTD ONpe/eICHUS: KHHEMAaTHKa, MaTepruanbHas TOUKa,
cucTeMa OTcuéTra, TPACKTOPHS JBMIKEHUS, BEKTOP MEpEMELICHUs, MyTh, CPEIHSSI CKOPOCTh, MTHOBEHHAs
CKOPOCTh, YCKOPEHHE, PAaBHOMEPHOE IBUKEHNE, PAaBHOYCKOPEHHOE JIBUKEHUE.



CamocrositenbHas pabora Ne 3 [lomoOpars W penmTh TpaduyecKue 3aaadyd Ha pPaBHONEPEMEHHOE
JIBUKCHHE.

CamocrositenbHas padota Ne 4 BeinucaTs 1 BlyduTh 3akoHbI HproTOHA

CamocrosrenbHas padota Ne 5 BelyuuTh 1 BbINUCATh ONPEAEICHUS: UMITYIbC TENA, 3aKOH COXPAaHEHUs
UMIylbca Teja, MeXaHnyeckast paboTa, peakKTUBHOE JBHXKEHHE, aOCONIOTHO YIPYTHil yaap, aOCOIIOTHO
HEYNPYIui yaap.

CamocrosrenpHas pabota Ne 6 «[IpuMeHeHNEe 3aKOHOB COXpaHEHMS B IPUPOJE U TEXHUKE»
CamocrosarensHas padota Ne 7 3Byk. MHpa3Byk. YibTpaszByk. IIpumenenue ynbTpasByka.
CamocrositenbHas paborta Ne 8. Ctosurie MEXaHUYECKUE BOJHBI. Y3IIbI CTOSYCH BOJTHBI.
CamocrosrensHas pabota Ne 9 BeryuuTs ¥ Beinucath GopMynbl ¥ rpaduku U30IPOLECCOB.
CamocrositenbHass pabdora NelO Bo3moxHBIE W3MEHEHHS KIMMara B pE3ylIbTaTe AESATENbHOCTH
yenoBeka. [Ipo6iieMbl Bo3elicTBUS YelioBeKka Ha Ouocdepy.

CamocrosarenpHas pabora Ne 11  Bo3Mo)kHble H3MEHEHUs KIMMara B pe3yabTaTe JIesTelIbHOCTH
yenoBeka. [IpoGieMsl Bo3elicTBHs yenoBeka Ha Ouocdepy. ATMocdepa u atMmocepHOe daBIICHUE.
CamocrositenbHas pabora Ne 12 3HavyeHMEe BIIAXKHOCTH BO3AyXa ISl CEIIBCKOTO XO3SHMCTBA. 3HAYCHUE
BJIQ)KHOCTH B METEOPOJIOTUU.

CamocrosrenpHas padora Ne 13 M3o0peTenne u nmpuMeHeHHe KOHJEHCaTOPOB

CamocrostenbHas padbora Ne 14 Kto u kormaa n300pest 2JIeKTpruyIecTBO.

CamocrosrensHas padota Ne 15 DnekrpoHHast MPOBOJIUMOCTh METAILIOB.

CamocrosTenbHas padota Ne 16 DneKkTpuyeckuil TOK B )KUJIKOCTAX U ra3ax

CamocrositenbHas pabota Ne 17 OOpazoBaHue U BIUSHUE MAarHUTHBIX Oyph Ha Y€JOBEKA M K MBOTHBIX
CamocrosarensHas padorta Ne 18 [Tonsitue o paguocssizu. A.C. Ilonos 6uorpadus

CamocrosTenbHas padota Ne 19 Paanosnokanust ¥ CyTHUKOBAsH CBSI3b.

CamocrosrensHas padota Ne 20 HMcropust OTKpBITUI ONTUYECKUX SIBICHUM.

CamocrosarensHas padota Ne 21 MHTepdepeHIIns B TOHKUX MIEHKAX.

CamocrosTenpHas padota Ne 22 Bujbl onTudyeckux npuoopos.

CamocrosrenbHas padota Ne 23 INonspuszauus cseta. [Ipupoanbie Hoaspouisl.

CamocrositenbHas padota Ne 24 TIpezentanus mo teme: «/ctopusi BOSHUKHOBEHHUS OTITUKU
CamocrositenbHas padota Ne 25 TlpesenTanus no teme: «IcTopusi BOSHUKHOBEHUSI KBAHTOBOW ONTHUKH
CamocrosrenpHas padorta Ne 26 buonornueckoe neiicTBHe paJi0aKTUBHBIX U3Ty4eHU N

4) IlucbMeHHBbI onpoc.

a) pemieHue 3aaa4. [luceMenHas pabota Mo (pU3MKe MPOBOIATCS C LEJBI0 ONPEIEICHUsI KOHEUHOTO
pe3ynbTara B OOYYeHUH YMEHHUIO MPUMEHATh 3HAHUS [UTSI PEIICHHS 3aqad OMpPENIeICHHOTO THIMa IO
TaHHOW Teme miM paszneny. ConepkaHWe HaHHBIX pabOT COCTAaBIISIIOT aHAIMTHYECKUE, Tpa(UUecKhe U
SKCIIEpUMEHTaNbHBIE 3a1auu. llucbMeHHas paboTa 1O peleHUWIO 3adad - o0s3aTenpHas W
cucremarnueckas (opMa MpOBEPKUA U ydeTa, KOTOpas MPOBOAUTCA, C y4eTOM pabodeld MmporpaMMbl B

TEYEHUU BCETO Kypca OOydeHHS KaK TEKyLi KOHTPOJb 3HAHUHN U YMEHHUI.

IMucbmennas padora Ne 1: «KuHemaTuka»

BapuanT 1
1. Temo mepememaercs W3 TOYKA  C
KoOpJauHaTaMu  Xx1=l, y1=3 B TOYKy C

KOOpIuHaTaMu x2=6, y2=4. Onpenenure MOaYJIb
BEKTOpa TIepeMelieHus W u300pa3uTe ero
Mpoekiuo Ha ock OX.

2. Jlea Tema HAauyMHAIOT OJHOBPEMEHHO
JIIBUTATBCS  MPSMOJIMHEHHO W  PAaBHOMEPHO.
VYpaBHEeHUs OBUKEHHUS Tel: X1=8-3t, xo=-2t.

A) Ykaxute HaJajbHBIC KOOPIUHATHI
JIBVKEHUSI U CKOPOCTU ITHX TEJL.

b) Onpenenure Mecto (XxB) U Bpems (t) BCTpedn
ATHUX TEI.

3. IlepByr0 mMOIOBHMHY BpPEMEHH BEpPTOJIET
nepemMeraics Ha ceBep co ckopocTho vi=30
KM/4, BTOPYIO MOJIOBUHY BPEMEHH — Ha BOCTOK
co ckopocthio Vv2=40 km/4. Omnpeaenutsb
CPEITHIOI0 MYTEBYIO CKOPOCTb.

4. Temmoxon HBUTAsACh PaBHOYCKOPEHO W3

Bapuant 2
1. Temo mepemempaercs W3 TOYKA  C
KOOpJMHATaMu Xi1= -5, y1=3 B TOYKy C
KoOopauHaTamMu Xx2=6, y2= -1. Omnpenpenute

MOAY/JIb BEKTOpa TEpeMEIIeHUs U Hu300pasute
ero MpoeKIuio Ha och OX.

2. Jlea Tema HAaYMHAIOT OJHOBPEMEHHO
JIBUTATBCS TMPSMOJIMHEHHO W  PaBHOMEPHO.
VYpaBHEHHS ABMKCHUS TeIl: X1=-13+6t, xo=-T71.
A) Vkaxure HavajbHBIC KOOPAUHATHI
JBYKCHUS U CKOPOCTH 3THX TEJl.

b) Onpenenure Mecto (xB) 1 BpeMs (t) BcTpeuun
ATUX TEII.

3. IlepByl0 mMONOBHMHY BpPEMEHH BEpPTOJIET
nepemMeIaics Ha ceBep co ckopocThio vi=30
KM/4, BTOPYIO MOJIOBUHY BPEMEHH — Ha BOCTOK
co ckopocthio Vv2=40 km/4. Omnpenenutsb
CPEIHIOI0 CKOPOCTb.

4. Ilpoeknusi CKOPOCTH IIpH MPAMOIUHECHHOM



COCTOSIHUSL TIOKOsT ¢ yckopenuem 0,1

3TO TPOU30IIIIO?

m/c?
JIOCTUTAET CKOpOoCTH 18 KMm/4. 3a Kakoe Bpems

JIBYDKCHUH MEHSETCS 10 3aKOHY: vx=4-2t (Bce
BenuuuHB 3amanel B CH). OnpenemmTs Vox, ax,
Vx 3a5¢?

5. Ilpm BraroueHHMH TOpMO3a YyckKopeHHe 5. CKOpoCTh ManyOHOTO MCTpEeOUTENIS Ha B3JIETE
apTomMo0mus 1,5 m/c2. Ha xakom paccrosauu ot 360 kM/4. KaTanmyapTa npumaeT UCTpeOUTENIO
MPEMATCTBUS ~ BOJIUTENb  JIOJDKEH  HadaTh HadaiubHy0 ckopocTh 50 m/c. KakoBa mimHa
TOPMO3HUTh, €CIIM OH €Xall CO CKOPOCTHIO 72 B3JICTHOM ITOJIOCHI, €CIIH UCTPEOUTENh MPOXOIUT
KM/q? ee 323 4 ¢c? C KakuM YyCKOpEHHEM OH
6. UemMy  paBHO  IICHTPOCTPEMUTENBHOE pa3roHACTCH?

YCKOPEHUE KOHIIa MHHYTHOW CTpENKH, eciu ee 6.

JUINHA 2 CM.

Yemy  paBHO IIEHTPOCTPEMHUTEIIBHOC
YCKOPEHHE KOHIIA YaCOBOH CTPEJIKH, CSCIIH €¢
mHa 1 cm.

IIucbmennas padora Ne 2: «/IlmHamuka»

Bapuanr 1

1. Kocmuueckas pakera npuOnmxaercs K
3emue. Kak HM3MEHHMTCS CHJIa TATOTEHHS,
JEHCTByIOIAs CO CTOPOHBI 3€MJIM Ha

pakery, MpPHU YMEHBIIEHUHW PACCTOSHUS 1O
1neHTpa 3emiu B 2 paza?

2. Ha umype, mnepeKMHYTOM 4epe3
HETOJIBMKHBIA  OJIOK, TIOMEIICHBI TPY3bI

maccamu 0,3 xr m 0,2 xr. C KakuMm
yCKOpeHHeM ABUXKYyTcs rpy3bl? KakoBa cuia
HATSDKEHUS [MHYpa BO BpeMsl ABUKCHUS?

3. Kakyto cuiy TSrv pa3BUBAET JIBUTATENb
aBTOMOOWJISI, JBMIKYIIErocss B TOpy ¢C
IOCTOSSHHEIM yCKOpeHHeM 2 M/c?? Macca
apromoOmist 900 xr. Ywion ropser 150.
Koadpdunment tpenus 0,2.

4. Korma k npyxkuse xéctkocteio 500 H/m
MoABECUNIM Tpy3 Maccol | kr, e€ nnmHa
crana 12 cm. Jlo kakoil AJTMHBI pacTsHETCS
MPYXUHA, €CIU K HEE€ MOABECUTh €I OUH
rpy3 maccoil 1 xr?

Bapuanrt 2

1. Kocmuueckas pakera ynansercs or 3emuu. Kak
M3MEHUTCS CUJla TATOTEHUs, JEHCTBYIOILAs CO
CTOPOHBI 3eMJId Ha pakeTy, TMpU YBEIUUCHUH
paccTosIHUS A0 IeHTpa 3emiin B 2 pasza?

2. bpycok maccoit 400 T mom JAeUCTBHEM Tpy3a
maccoit 100 r (cMm. puc 3) TIpOXOAUT U3 COCTOSHUS
nokosa nmyrb 80 cMm 3a 2 c. Haiftu ko3ddunment
TpPEeHUSI.

5=
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Puic. 3
3. Temo wmaccoii M TIOKOMTCS Ha HaKIOHHOM
MJIOCKOCTH, COCTaBJISIFOIICH yrodl & ¢ TOPU30HTOM.
Uemy paBHa BeIMYMHA CUJIbI TPEHUS, JEHCTBYIOIIAS
CO CTOpPOHBI TJOCKOCTH Ha Teno (ko3 dduimeHT
TPEHHUS ).
4. K npyxuH€e IMKOJILHOTO AMHAMOMETpPA TMOABEIICH
rpy3 Maccod 0,1 «kr. Ilpm »sTtom mnpyxnHa
yumHAIack Ha 2,5 cm. Kakum Oymer ymimHeHwe
NPYKUHBI IpH 1o0aBieHny emmg ABYyX rpy3os 1o 0,1
Kr?

IIpoBepounas padora Ne 3: «3aKkOHBI COXpaHeHHUsD)

Bapnant 1

Bapuant Ne 2

1. ABTOMOOMJIb TpOraeTcsi ¢ MecTa U HaOupaer
ckopoctb 36  kM/4.  Ompenmenutre  maccy
aBTOMOOWJIS, €clM  M3MEHEHHE  HMMITYJIbca
aBTOOYca mpu pasrone paBHo 15 000 kr*m/c.

2. Kakyro CKOpOCTh MpUOOpETEeT Iexkallee Ha
by UYIYHHOE S/IPO, €CNH IyJs, JIeTsias
TOPU30HTAIBLHO CO CKOPOCTHIO 400 M/C, OTCKOYHUT
OT HETrO ¥ OyAeT ABUTATHCS B MPOTHUBOMOIOKHOM
HampasyieHHH co ckopocteio 300 m/C? Macca
nynu 9 r, macca sapa 20 kr.

3. Kaxosa MOIIIHOCTD JIBUTATCIS,
coBepmaronero 3a 2 MuH padoty 150 kJx?
4. Kamenp OpolleH BEpTUKAILHO BBEpX.

Onpenenure ero HavyajabHYK CKOPOCTh, €CJIHM Ha
BBICOTE 12 M €ro CKopocTh B 2 pa3a MEHbIIE
Ha4yaJabHOM.

1. KakoBa ckopocTh Tena, eciau ero umMnyiasc 500
kr*m/c, a macca 20 xr?

2. Kakyro Mmaccy uMeeT Jexallee Ha JbIy
YyryHHOE sApo, ecau nyas maccod 10 T,
JeTsR@s TOPU30HTAIBHO cO ckopocThio 600 M/c,
OTCKOYUT OT Hero u Oyaer [JBUTATbCA B
MPOTHUBOINOJIO)KHOM HAPABJIEHUU CO CKOPOCTHIO
500 m/C, a ,1pO HAYHET JBUTATHCS CO CKOPOCTHIO
0,3 m/C?

3. Onpenenute, ¢ Kakoil BBICOTHI yrajno si0JI0KO,
€CIIM IIPU yaape O 3€MJII0 OHO MMEJIO CKOpOCTh 4
M/C.

4. KakoBa MONHOCTh JBHUTATENs, €CIU OH
pazBuBaeT cwiy Taru paBHylo 120 xH npum
ckopoctu 400 xkm/4a?

5. llapuk maccoit 200 r, MOABELICHHBIN HA HUTH



5. ABTOMOOMJIB Macco 2 T 3aTOPMO3HI U

nnvaoi 80 cm, orkmommiu Ha yronm 900 or

ocraHoBwiIcs, npoiasd nyre 50 M. Halinure Beprukamu u omnycTwiad. Yemy — paBHO
paboTy  Ccuibl  TpeHHUsI M HM3MEHEHHUE HATSHDKEHUE HUTH B MOMEHT  MPOXOXKACHUU
KUHETHMYECKOH HHEpruM  aBTOMOOWIIS, €CIM ILIAPUKOM I10JIOKEHUS paBHOBeCUs?

Jopora  TrOpU3OHTaJbHA, a KO3 (QUIIMEHT

conpoTuBieHus paseH 0,4.

IIncbmennas padora Ne 4: «MexaHnyeckue KojgeOaHusl M BOJTHBI»

Bapuanr 1
1. MarepuansHas Touka maccoit m = 100
I CoBeplIaeT KoJieOaHUs IO 3aKOHY
x=0,1sinz(0,8t+0,5). Hanucarse
ypaBHEHHUSI Ui CKOPOCTH U YCKOPCHUS

3TOM TOYKHM, HAWTU MAaKCUMaJlbHYIO
cuiy, JEUCTBYKOINYH Ha Hee, €€
MOJIH YIO MEXaHUYECKYIO SHEPTHUIO.
Ecnu CKa3zaHHOE OTHOCHUTCS K

MaTEMaTHYECKOMY MAasTHHUKY, TO KaKOBa
ero anuHa? Eciau x rpy3y Ha mpyxkuHe,
TO KaKOBa >KECTKOCTb MPYXKHUHBI?

2. JlBa KOTEpEHTHBIX HMCTOYHHMKA 3BYKa
KoyjeOnioTcs B OJUHAKOBBIX (azax. B
TOYKE OTCTOSIIEH OT MEepBOTO MCTOUYHHKA
Ha paccTosiHUE 1 = 2 M, @ OT BTOPOTO0 —
HAa I2 = 2,5 M, 3BYK HE€ CJbIUIEH.
OnpenenuTh 4YacToTy V  KojebaHu
ucToyHuKoB. Ilpunsars V =340 w/c.

3. PaccrosHue pifo) mperpanusl,
oTpakarimeid 3BYyK, | 68 ™. Yepes
KaKOM NpOMEXYTOK BpeMeHH A t uenmoBek
ycabsl T 3X0? CKOPOCTH 3BYyKa MPUHSATH
paBHoil V = 340 wm/c.

4. Ha NOBEPXHOCTHU BO/JIBI
pacrnpocTpaHseTcs BOJHA CO CKOPOCTHIO
V = 24 wm/c npu dyactoTe KoieOaHUU

BuOpatopa n = 10 I'm. KakoBa pasHOCTH
da3 B ToOukax, OTCTOSIIUX OT BUOparTopa
Ha pacctosHHusS 0, 12, 24 u 48 cm?

Bapuanr 2
1. MarepuanbHass Touka Maccod m =
COBEpIIAET KOJICOAHUS 1O 3aKOHY
x=0,1cosz(t+0,5). Hanwucarb ypaBHEHHUs IS
CKOPOCTM U YCKOPEHHUA 3TOW TOYKH, HAUTH
MaKCUMAJIPHYI CHJy, JIEHCTBYIOIIYI0O Ha HEE,
€€ IOJHYK MeXaHHuYecKyro »sHepruto. Ecin
CKa3aHHO€ OTHOCHUTCS K MaTeMaTH4ecKoMY
MasTHUKY, TO KakoBa ero ajauHa? Ecim x rpy3y
Ha NIpYXHHE, TO KaKOBA >KECTKOCTh MPYXUHbI?
2. JIBa KOTEpEHTHBIX MCTOYHMKA 3BYyKa
KoJueOnoTca B onMHaKoBBIX (azax. B Touke,
OTCTOAIIEHM OT NEepBOTO HCTOYHUKA Ha
paccrosiHue 1 = 2,5 M, a OT BTOpOTO — Ha I
= 3 M, CIHBIIIEH CcaMbli TPOMKHH 3BYK.
Onpenenuts 4acToTy v KoJieGaHU i
ucToyHukoB. CKOpocThb 3BYKa NPUHATH
paBHOUl V = 340 m/c.
3. Ilpu wusmMepeHuu TIYyOMHBI MOpPS MOJX
KopabjeM Ipu MOMO MM 3X0J0Ta 0Ka3anocCh,
YTO MOMEHTHl OTHpaBJIEHUS U TNpHUEMa
yIbTpa3ByKa  pa3AelICHbI IPOMEXYTKOM
Bpemenu 0,6 c. KakoBa rmybuna mops mon
kopabneM? CKOpPOCTh 3ByKa B BOJI€ MPUHATH
pasHoit 1400 w/c.
4. BoJiHBI pacnpoCTPaHsSIOTCS CO CKOpOocThio 360
M/c mpu vactore, paBHo 450 ['m. Yemy paBHa
pasHocTh (a3 JABYX TOYEK, OTCTOSIMX APYT OT
apyra Ha 20 cmM? Ha kakoM paccTOSHUH
HaxXoJATCS TOYKU, PAa3HOCTh (a3 Mexay
KOTOpBIMU paBHa /2, m, 2m?

200 r

IIncbmennas padora Ne 5: «I'azoBbie 3akoHbl 1 MKT»

BapuanTt 1
1. Macca xanensku Boael paBHa 1013kr. U3

CKOJIBKUX MOJIEKYJI OHA COCTOUT?

2. I'a3z 3aauman o0uéM 12,32 1. Ero oxmamgnmu

npu noctosHHOM naBnennu Ha 45°C u ero

00béM ctam pased 10,52 1. KakoBa Obnlia

NepBOHayvagbHas TeMIiepatypa raza?

3. B cocyne Bmectumocthto V = 0,3 1 mpu
T = 290 K wuHaxomurcsa

raz. Ha CKOIbKO ITOHH3UTCA

TeMIeparype
HEKOTOPBIN
JIaBJICHUE P ra3a B COCYJE, €ClIM U3 HEro n3-3a
yreuku Beiiger N = 101 monexyn ?

4. Ha nmarpamme p, T wu3o0paxéH LUK
rasa  IOCTOSIHHOU

njacajaIbHOro MaccChbI.

Bapuant 2
1. Cuurtas BO3IyX OJHOPOJIHBIM Tra3oM, HaWJIHTE,

BO CKOJIbKO pa3 CpeIHssi KBaJpaTU4YHAas CKOPOCTh
nelIMHKE Maccodl 1,74 -10712 kr, B3BemieHHON B
BO3[lyXe, MEHbIlE  CpeJHEeH  KBaJapaTUYHOI
CKOPOCTH JIBHKEHHS MOJIEKYII.

2. 10 r. xucnopona HaXOASATCS TOJ JaBICHUEM
0,303 MIla npu temmeparype 10°C. Tlocne
HarpeBaHus MpU MOCTOSHHOM JIaBJICHUM KUCIOPOJ]
3aHs1 00b€M 10 5. Haiitm HadanpHBIA O0BEM U
KOHEYHYIO TeMIIepaTypy Trasa.

3. Bo ckoibKO pa3 yBEIMYMUTCS JABJICHUE ra3a B
KOJIOE AJIEKTPUUYECKOW JIAMIIOYKU, €ClM Tocie e
BKIIOUEHHUs TeMIleparypa Tra3a IOBBICHIACh OT



N3o6pasute ero Ha quarpamme p, V.

o

159C 10 300°C?
4. Ilo rpaduxy,
OIpENEINTE KaKue IMPOLECCHl MPOUCXOAAT C ra3oM
U TIOCTPOHTE TpadyiK 3TUX IporeccoB B ocsix V, T

p

NPUBEAEHHOMY Ha PHUCYHKE,

2

IMucsmennas padora Ne 6: «Tepmoaunamuka»

BapuanTt 1
1. Kak u3MEHUTCS BHYTPEHHSSI  SHEprud
240r xucnopoaa O2 mHpu OXIAKICHUU €ro Ha
100K? (Momsipaass macca kuciopoma 32-10°
3kr/monb, R=8,31 JIx/Monp*K)
2. Tlpu temneparype 280K u nasnenuun 4-10°Tla
ra3 3ammmaer obbem 0.1 wm°. Kakas pabora
COBEpIllEHA HaJ Ta30M [0 YBEIUYEHHUIO €ro
o0beMa, eciii oH Harpet 10 420K npu nmocTostHHOM
nasiaeHun? (OTBer Hanucarhb B KJ[x).
3. Onpenenuth HavyaiabHylO Temmepatypy 0.6 kr
0JIOBA, €CJIM NPU MOTPYKEHUHU €€ B BOJLY Maccoi 3
kr npu 300K ona marpemack Ha 2K.(Crom=4200
Jox/kr-K, Conora=250 Jx/krK)
4. Kakyro cuity TSTH pa3BHBAET TEIJIOBO3, €CIH OH
BEJIET COCTaB CO CKOPOCTb 27 KM/4 U pPacxolyer
400 xr ngusenpHoro roprouero B yac npu KIIJ{ 30%
(q=4.2-107 JTx/xr)

5. JlByxatomHOMy Tra3y coobmeHo  14kI[x
teroTel. [Ipm  3TOM Tra3 pacumpsuics npu
MOCTOSIHHOM ~ jgaBiieHnu. OmpenemuTs  paboTy

pacumpeHus Ta3a MW HU3MCHCHHUC BHYTpCHHCﬁ
9HCPI'HUH ra3a.

Bapuanr 2
1. Kak u3MeHuTCs BHYTpEHHss1 sHeprus 4 Momen
OJIHOATOMHOTO HJICAIbHOTO rasa MpU YMEHbIICHUU
ero temmneparypsl Ha 200K? ( R=8,31 [Ix/monp*K)
2. Ilpu m300apHOM HArpeBaHWHU HEKOTOPOW MaccChl
kucnopona O2 Ha 200K coBepmena padora 25 x/Ix
MO yBEJIWUYEHHUIO ero obobsema. OmpenaenuTb Maccy
kucinoponaa.( R=8,31 Ix/mons*K)
3. B ManmHHOEe Macio Maccol mi=6 Kr mpu
temnepatype T1=300 K onyuieHa cranpHas neranb
maccoit mp=0,2 kr npu Temmneparype T2=880 K.
Kakas ~ temmeparypa  ycTaHOBWJIAach  IOCIE
Tenaooomena’? (C1=2100Jx/xr K,
C2=460/1x/xr-K)
4. JlBuratenp peakTMBHOIO caMmoJjieTa pa3BUBAET
mounmHocTh 4.4-10* kBt npu ckopoctu 900 xm/4 u
norpebiser 2.04-10° kr kepocuna Ha 100 kM myTH.
Omnpenenuts KOAXPQPHUITUEHT IOIE3HOTO EHCTBUS
nsurarens. (q=4.31-107 Jx/kr)
5. Ilpu n3o06apHoM pacumperHuu 20r Bogopoa ero
o0bemM yBenuuuics B 2 pa3a. HauvanbHas
temriepatypa ra3a 300K. Omnpenenute paboTy
pacumpeHuss Ta3za, HM3MEHEHHUE BHYTpPEHHEH
SHEPTUUM M KOJIMYECTBO TEIUIOThI, COOOIEHHOM
3TOMY Ta3y.

Iucbmennas padora Ne 7: «CBoiicTBa mapa, *KMJIKHX U TBepAbIX TeJD)

Bapnant 1
1. KakoBa MIOTHOCTh HACBIIIEHHOTO BOJSHOTO
mapa npu Temmeparype 100°C. HopmanbHoe
atmocgepnoe nasienue 101,3 klla.
2. Yemy paBHO MapluanbHOE AaBJICHUE BOISHBIX
MapoB, €CIIM OTHOCHTEIbHAs BIIAXKHOCTH BO3/yXa
paBHa 60%. Temmeparypa Bosayxa 20 °C.
3. Ha npoBosouHON pamMke C€ TOABUIKHOU
nepexnaanHon JumHoN 10 cM HaTsHyTa MbUIbHas
mieHka. Kakyro paboty HE0OX0JAMMO COBEPIIMTH,
9TOOBI pacTAHYTh MIeHKY Ha 7 cM? Koaddunment
MOBEPXHOCTHOTO HATSHKCHHSI MBUIBHOTO PAacTBOpa
4-102 H/m.
4. Ha xakyio BBICOTY MOXET IOJHATHCS BOJa B
KaluJuUIIpHOM  TpyOke auamMerpoM 2 MKM?
Koa¢duureHT moBepXHOCTHOTO HATSHKEHUS BOBI
7,3-10-2H/M, eé nnotHOCTH 103 KI/M3.

Bapuant 2
1. B ununuHape moj MOPIIHEM HAaxoIATCs BoOJa
Maccoi 35 Mr ¥ BOJSHOW map mMaccoi 25 Mr npu
temneparype 25 O0C. Tlap wu30oTepMHUUECcKH
pacumpsercsa. [Ipu xakom o00BEME B HHIMHAPE
BO/Ia TTOJIHOCTBIO UCTIApUTCS?
2. Tlpu 18 °C oTHOCHMTENBHAS BIAXHOCTH BO3AyXa
paBHa 70%. Belmager U HOYBIO poca MpuU
IIOHMKEHHMHU TEMITEPATyphI Bo3ayxa 10 10 9C?
3. Ha npoBoioYHOM paMKe C MOJABHXKHOHU
nepexnaanHon umHoM 10 cM HaTsHyTa MbLIbHAS
nmienka. Kakyio paboTy HEoOX0JIUMO COBEPIIUTD,
yTOOBI pacTsHyTh MIEHKY Ha 7 cM? Kosddumuent
MOBEPXHOCTHOTO HATSHKEHHSI MBUJIBHOTO PAacTBOpa
4-102 H/m.
4. Haiigute wMaccy BOJbI, MOJHABIICHCS IO
KalmUIsIpHOM TpyOke nuamerpom 0,5 M.



5. Kakum f0omkeH ObITh TUaMETp CTEPXKHS KPIOKa
MOJBEMHOTO KpaHa, YTOObI NIpU MOJAbEME TIpy3a
Maccoi 2,5 T MEXaHUYECKOE HAINPSHKEHUE B KPIOKE
He npeBbimaio 60 MIla?

6. Ilon nmeficTBHEM IOABEIIEHHOIO Ipy3a MEIHAs
IIPOBOJIOKA TUaMETPOM 4 MM MOJy4dHJIa TaKoe XKe
yIUIMHEHHUE, Kak mpu HarpeBanuu Ha 20°C. Haiitu
Bec rpysa. s mequ: a=1,6-108 K-1; E=10-1010
Ia.

5. BepxHuil KOHEI[ CTEp)KHS 3aKpemjeH, a K
HIDKHEMY IOJBELIEH Ipy3 Maccod 2 T. JlnuHa
crepxHs 5,0 M, IUIOIIAJL MONEPEYHOIO CEYEHUS
4,0 cm? Omnpenenure HanpsOKEHME MaTepHana
CTep)KHA M €ro aOCOJIOTHOE U OTHOCHTEIbHOE
VIUIMHEHUS, €CIIM MOJYJb YIPYroCTH MaTepuaia
crepxHs 2-:10% mm2.

6. Ha  mwarpeBanume  ’xeme3Horo  Opycka
uzpacxomopano 1,68 MJkx Tenmotel. Kak
u3MeHucs oobem opycka? o =1,2-10° K1,

IIucsmeHHast padoTa Ne 8: «3aK0HBI MOCTOSIHHOTO TOKA

BapuanTt 1
1. Ha puc 1 nzo0paxken rpaduk 3aBUCHMOCTH CHJITBI
TOKa B IPOBOJHUKE OT HAIIPSDKEHUS HA €r0 KOHIaX.
YeMy paBHO CONPOTUBIIEHUE TPOBOIHUKA?
2. UeMy paBHO CONPOTHUBIICHHE MEXKIY TOUKaMH A
51 B ydacTka 3JIEKTPUYECKOU L eI,
IpeCTaBICHHOM Ha puc 27
3. DJIC »nementa paBHa 15 B, BHyTrpeHHee
conporuBieHne r = 1 Owm, conpoTUBIECHHUE
BHemmHel nenu 4 Om. KakoBa cuia Toka KOpOTKOTO
3aMbIKaHHUS?
4. Yepe3 pe3uctop, MOAKIIOUEHHBIM K MCTOUHUKY
TOKa, IPOTEKAET IMOCTOSIHHBIN 3JIEKTPUYECKUH TOK
cumoii 2 A. Ha puc. 3 wuzobpaxen rtpaduk
3aBHCUMOCTHU KOJINYECTBA TEIJIOTHI Q,
BBIJICJISAIONIETOCS B 3TOM PE3UCTOpPE, OT BPEMEHU t.
UeMy paBHO HallpsHKEHUE HA 3TOM pe3nucrope?
5. Ilpu neueHUH HIIEKTPOCTATUUECKUM JIyIIEM K
AJIEKTpoJamM MPUKIAIBIBACTCS pa3HOCTb
noterimamo  10° B.  Kakoii 3apsAn  MPOXOJIUT
MEXy 3JEKTpOJaMM 3a BpeMs MPOLEAYPHI, €CIU
WU3BECTHO, 4YTO DJJIEKTPUYECKOE II0JE€ COBEPULIAET
npu 3ToM paboty, paBHyo 1800 JIx? Otser
BbIpazute B MK
6. Yemy nomxna ObiTh paBHa DJIC ucCTOUYHHKA

TOKa, YTOOBl HAaNPSDKEHHOCTh  3JIEKTPHUYECKOTO
moJisi B IUIOCKOM KOHJIEHCcarope Oblja paBHA 2
kB/M, eciu BHYTPEHHEE  COIPOTUBIICHUE
MCTOYHUKA TOKa 2 OM, COIIPOTHUBIIEHUE PE3UCTOPA
10 Owm, paccTosHHE MEXAYy IJIACTUHAMU
KOHJIeHcaTopa 2 MMm? Puc.4
LA
¢ 40m
‘ |t 1 Om 5 Om
4—/‘// A B
TN s o s w o e 20m
Pucynox 1 Pucynox 2
Qxlx A
60
10 // g: L
20 ,/ C
0 10 20 30 40 tim R
Pucynok 3 Pucynok 4

Bapuanr 2
1. Omnpenenuts o00INEe COMPOTHUBJICHUE IEMH
(puc.2), ecmu R1=1 Om, R2=R3=R4=3 Om?
2. Ilpu Hanpsoxkenuun 12 B depes HUTH
anekTponammbl Ted€T TOK 2 A. CKOJBKO Temja
BBIICTUT HUTh 32 MATh MUHYT?
3. Uro moka3bIBaeT aMIIepMETp, BKIIOUEHHBIN B
uenb, ecnu IJC wucrounuka 3 B, BHyTpeHHee
conporuBiaeHne | OM, Bce CONPOTUBIICHUSA
BHEIIHEW LEMU OJUHAKOBBI U paBHbl 1o 10 Om?
(puc. 4)
4. KakoBO CONpPOTHUBJICHUE JIaMIIbl, BKIIOUYEHHON B
LeNb, €CIM aMIepMeTp mokasbiBaeT Tok 0,5 A, a
BoJIbTMETD - 35 B? (puc. 5)
5. K HuCToOYHMKYy TOKa C  BHYTPEHHUM
conpotuBieHueM 0,5 OM NOAKIIOUMIM pPEOCTar.
Ha puc. 5 nmokaszan rpaduk 3aBUCHUMOCTH CHJIBI
TOKa B pEocTare OT €ro COIpOTHUBJIEHUS. Yemy
paBHa D JIC ncrouHuka Toka?
6. OnpenenuTh MIOTHOCTh TOKA ] B JKEIE3HOM
npoBogHuke mHOM 10 ™M, ecium mOpoBoa

HaxXouTcs moja HanpsbkenrneM 06B
R,

-
-

Puc. 2

(R

J R]=36 Om Rg=l4 Om

i V)




IMucsmennas padora Ne 9: «QiieKTpUUYEeCKUH TOK B Pa3jIMYHBIX CpeJaax»

Bapuant 1

1. B BakyyMHOM JMOJ€E DJIEKTPOH MOMIETAET K
aHony co ckopocteo V = 8 Mwm/c. Onpenenutsb
aHOJHOE HANpsKEHHE, MoNaras HavdajlbH YO
CKOPOCTb 3JIEKTPOHA PABHOM HYIIO.

2. KoHIueHTpanus 3JIeKTPOHOB MPOBOIUMOCTH B
repMaHud 3@ CYeT BBEIEHHUS MpUMecel
cocrapuser n = 10 w3, Kakywo wacts
COCTaBJISIET YHCIIO JIEKTPOHOB MPOBOJMMOCTH OT
o0uero yucia aroMoB? [UIOTHOCTH repMaHus p =
5,4-10° xr/m®, momspmas macca M = 0,073
Kr/Monb. [lepedncinTh, aTOMbI KaKAX 3J€MEHTOB
MOTJIM Obl OBITH BBEJEHBI B KAYECTBE JIOHOPHBIX
IpUMeCel B KPUCTAUI TepMaHHUs.

3. Ilo xkakuM CBOWCTBAM MOXHO pPa3JIMYUTh

METaJUIh Y €C KU u M OJIYTIP OBO THU KO BBIN
pe3ucTophI?

4. CKONbKO MUHYT JUIMJIOCH HUKEJIM POBaHUE, €CIIU
Ha W3Jelue Ooceld CIOW HHUKelIs Maccoi

m = 1,8 r, a mpolecc HUKEIUPOBAHUS IPOBOAUIICS
npu cuiie Toka | =2 A?

5. KakoBa 4YyBCTBUTENBHOCTh 7 3JIEKTPOHHO-

JTy4eBOW TPYOKHM K HANpPSDIKEHUIO, T. €. 3HAUCHHUE

OTKIOHEHHUs IMATHA Ha DSKpaHe, BBI3BAHHOIO

Pa3sHOCTBIO ~ NOTEHIMAIOB HAa  OTKIOHSIOIMX

niactuHax B 1 B? JlnuHa ynpaBisionmx MiacTHH

|, paccrosuue mexmy HumH O, paccTosHHE OT

KOHIIA TUIaCTUH 10 dkpaHa L (puc. 1), yckopsroiree

Hanpspkenue Uo.

IIucbmennasi padora Ne 10:

Bapuanr 1
1. Dnexrpon Buetaer co ckopocteio V = 2000
KM/C B OJIHOPOJHOE MarHUTHOE MOJI€ C MHAYKIIHEH
B = 0,1 Tn nmox yrmom o = 60°. Ilo kakou

TPACKTOPUH JBUKETCS dyekTpoH? Ilouemy?
OnpenenuTs napameTpsl TPAEKTOPUH.
2. IlpoBonmsnmii TOPHU3OHTAJBHBIA CTEpPKEHB

MOJBEIIEH Ha JBYX TOHKHUX HPOBOJHUKAX B
MarHuTHOM TI0JIe, BEKTOP MHIYKIHU KOTOPOTrO
HaIlpaBJieH BEPTUKAJIbHO BHU3 U PaBEH

B =1 Tn. Inuna crepxus | = 1 m, macca m =
10 1, nnuna mpoBomoB 1 = 1 m. K Toukam
3aKpernjaeHus M POBOJIOB MO JKIIOYEeH
KoHJeHcarop emkoctbto C = 100 Mk,
3apsikeHHBIM 1o Hampsokenus U = 100 B.

OnpenenuTh MaKCUMAJIbHBIA YTOJI 0. OTKIOHEHH St

Bapuant 2
1. Ckonmpko CeKyHJA JIWIOCH IocepeOpeHue
netanu, ecnu npu cuie toka | = 10 A macca
OCEBIIIETO cepedpa cocTaBWiIa m 2,24 17
DIEKTPOXUMHYECKAN HKBHBAJIEHT cepebpa k =
1,12 mr/Km.
2. PaccrosHue Mexay KaTroIoM U aHOAOM
BaKyyMHOTo nuoja paBHo | = 2 mM. 3a kakoe
BpeMs t mpoisieTaeT 3TO PacCTOSIHUE 3JIEKTPOH
npu aHoaHoMm Hampsbkenun U = 350 B?
JIBuKeHHe cuuTaTh pPaBHOYCKOPEHHBIM 0€3
HAYaJIbHOW CKOPOCTH.
3. KoHueHnTpauus AbIpOK B IepMaHUMU 3a CUET
BBEJEHHMA IpHMecH cocrasiager n = 1018 w3,
Kakyro dwacth OT o0Omero uymcia aTroMoOB B
KpUCTaJUle  TePMaHHUsl  COCTAaBJISIIOT  JIBIPKHU?
[lnoTHOCTH TepMmanus paBHa p = 5,4-10% kr/md,
[lepeuncnuTe BeImECTBA, KOTOPbIE MOTJH OBl
ObITb BBEJEHHI B KPEMHUH B  KadyecTBe
AKLEIITOPHOU IIPUMECH.
4. TloyeMy TOJTYNPOBOJHUKOBBIE JIIEKTPOHHBIE
yCTPOHCTBA € TNPUMECHOW  MPOBOAUMOCTBIO
UMEIOT  TEMIIEpaTypHbIC OTPAHWUYCHHS  TPHU
AKCILTyaTauu?
5. Vmpamnsompe IJIacTUHBI B 3JIEKTPOHHO-
Jy4eB 01 TpyoOKe 00pa3yoT IO CKU U
KOHJIeHcaTop. PaccTosiHMe Mex Iy MiaacTHHAMH
10 MM, mmmHa ninactuH 50 MM. DJIEKTPOHBI
BJIETAIOT B KOHJIEHCATOP MOCEPEANHE MapaiieIbHO
mIacTMHaM co  ckopocThlo  2-10°m/c.  Ha
MJACTUHBI TMOJAIOT Pa3HOCTh MOTeHIHanoB 50
B. Ha kakoe paccTossHHME OT IEpBOHAYaIBHOTO
HaIpaBJICHUS JIBHXEHUSI CMECTSTCS 3JIEKTPOHBI K
MOMEHTY BBLJIETa U3 KOHJIeHcaTopa?

«MarauTHoe moJie TOKa»
Bapuanr 2

1. Dnextpon Bueraer co ckopocthio V = 2000
KM/C B OJHOPOJHOE MAarHUTHOE TIOJle C
unaykuueit B = 0,001 Tn nox yriom a = 30°. Ilo
KaKo  TpPaeKTopuu  JBUXKETCS  BJIEKTPOH?
Onpenenuts ee nmapameTpsl.

2. Tlo xecTKOMY KOJIBIY M3 MEIHOW MPOBOJIOKA
TEe4eT TOK. Koo HaXOJIUTCS B
nepreH AUKYISIPHOM K ero IIJIOCKO CTU
MarHuTHOM Tmone ¢ uuaykuued 0,5 Tn. Cuna
Amnepa  cTpeMHUTCS  PacTIHYTb  KOJBILIO.
OmnpenenviTh MEXaHHMUYECKOC HANpSIKEHUE B
MPOBOJIOKE, €CIM paJuyc KOJIbla 5 CM, MJIOLa1b
CeueHHs POBOJIOKH 3 MM?, CHJia ToKa 5 A.

3. Ily4ox oOJHO3apSAHBIX WMOHOB IPOXOJUT
«bUIBTp CKOpOCTEH». DTO TpUOOp, BHYTPH



CTEpKHS OT TIIOJIOKEHHMSI PAaBHOBECUS I10CIIE
pa3pslKM KOHJEHcaropa, CUuTasi, 4TO pas3psn
IPOUCXOUT 3a OYEHb KOPOTKOE BpeMs (aHajIor
0aJUIMCTUYECKOTO MAasTHHKA).

3. 3apskeHHas 4acTUlla Maccoil m U 3apsaoM
g, mpoiing pasHocTh noreHnuaios U, Bieraer B
IJIOCKUA  KOHJEHCAaTop  MapajuleJbHO  €ro
wiactuHam. PacctosHue Mexay miactuHamu d,
pasHocte noreHnuanoB A¢@. KonzgeHcarop
HaxOJUTCs B OAHOPOJHOM MAarHUTHOM IIOJIE.
KakoBa momxHa OBITh MHAYKUMS B MarHUTHOTO
10JI51, YTOOBI CKOPOCTh YACTULbI HE U3MEHUIACh?
4. ]JIBa OJMHAKOBBIX KPYIOBBIX BUTKAa ¢ OOLMM
LEHTPOM pacrosoXeHsbl BO B3al MHO
HNEepHEeHIUKYIAPHBIX IockocTsax. Korma cuia
TOKAa B BUTKaX OJIMHAKOBA, UHAYKIIUS MarHUTHOTO
noyiss B ILEHTpPE BUTKOB paBHa Bo. Haiitu
WHIYKIHI MarHuTHOTO IOJNsA B TOM K€ TOYKE,
KOIZla TOK T€YeT JUUIb 110 OJHOMY IIPOBOJHUKY.

5. Ilo nByM mapamienbHbIM NMPOBOJHUKAM HAYT

TOKH IIPOTUBOII OJIOKHOTO HalpaBJICHUS.
CunTas OAMH W3 NPOBOAHUKOB HCTOYHUKOM
MarHMTHOTO IIOJS, APYrOM — HWHJAWKATOPOM,

yKa3aTb HaNpaBJICHUSA CHJI, ACHUCTBYIOIIMX Ha
IIPOBOJHUKH.

KOTOpPOTO CO3/1aHbI OJIHOPOJIHBIE MOJIs:
MarHuTHoe U 3jekTpuyeckoe. [loys HampaBiIeHbI
HepneHauKyIsipHo Apyr napyry (puc. 1). B
«punptpe ckopoctrei» E =500 BM u

B = 0,1 Tn. 3areM nmydok momagaer B 00JgacTh
OJIHOPOTHOTO MAarHUTHOTO TOJISI ¢ MHIYKITHEH

B1 = 60 MTn. HMonbl OBWXKYTCS TOA MOPSAMBIM
VyIJIOM K HampaBlieHWI0 Bekropa Bi. Ha kakom
pPacCTOSIHUU JPYT OT APYra OKaXKyTcCs HOHBI JBYX
pa3NUUYHBIX H30TOMOB HEOHAa C OTHOCHUTEIHHOU
aToMHOM Maccoil 20 m 22, npoiias NOJIOBUHY
OKPY>KHOCTH?

4. ITo IBYM OJIMHAKOBBIM KpP yTJIBIM
METAIMYECKUM O00pydaM HIYT OJMHAKOBBIC TOKH
(puc. 2). OmuH wu3 o0Opydel pacrmoIOKeH
BEPTUKAIBbHO, JAPYyroi FOPU30HTAIBHO.
OnpenenuTh HalmpaBJieHHWE BEKTOpa MarHuT-
HOW MHIYKIMHU B OOIIEM IIEHTpPE OOpydYeH.

5. Ilo mByM mapannenbHBIM MPOBOJHUKAM

UAYyT TOKM OJAHOTOo HampaBieHus. Cuutas
OIUH us3 IIPOBOJHUKOB HCTOYHUKOM
MarHuTHOIO MOJsA, APYrod — HUHIHUKATOPOM,

YKa3aTb HallpaBJICHUA CHII, [[GﬁCTB}HOHIPIX Ha
IMpOBOJHU KN

X

X

Puc. 1

IIncemennasi padora Ne 11: «1e KTPOMATHUTHAST MHAYKIMS

Bapuanr 1
1. 3aMKHYTBI POBOJHUK CONMPOTUBIICHUEM
R =3 OM HaxoguTcd B MarHuTHOM moJe. B
pesyiabTarte U3MEHEHHU 5 UHIYKIHH
MarHMTHOTO MOJs B MarHuTHBIM NOTOK @
gepes KOHTYp Bo3poc or @1 = 0,0002 B6 nmo
@2 = 0,0005 B6. Kakoii 3apsng 4q npoiuen
gyepe3 IONEepPeuH0€e CEYEHHE IPOBOJHUKA?
2. Mertannuueckui CTEpXKEHb, HE
COEJUHEHHBIM € APYrUMU NPOBOJHHUKAMH,
IBHUXKETcs B MarHuTHoMm moje. [louemy,
HECMOTpPSs Ha  BO3HUKHOBEHUE SC
WHIYKIMH, B CTEp)KHE HE HUJET TOK?
3. Yka3aTh HampaBJeHHUs TOKa B KaTyLIKax
IpU M3MEHEHUU IMOJIOXKEeHUus Kiwya (puc.
1).
4. B karymke MHAYKTHUBHOCThIO L = 0,6
I'n cuna toka | = 20 A. KakoBa saHepru4
MarHutHoro mnous kxarymku? Kak oHa
U3MEHUTCS NPU YMEHBUIEHUM CHIIBI TOKa
B 2 paza? Kakas
OC CAMOMHYKI MU BO3HHUKHET B
KaTyIIKe, €CJIM M3MEHEHHUE CHUJIbl TOKa B
Hell oT Hyns npo 20 A mpowusomuio 3a
Bpemsa 4 t= 0,001 c?

Bapuanr 2
1 B BUTKE, BBHIMIOJIHEHHOM us3
AJIIOMUHHUEBOIr0 npoBoja anuHod 10 cm u
N0 U@Aab0 MONEpEeYHoro ceuenus 1,4 MM?2,
CKOPOCTh M3MEHEHHUS MarHUTHOTO MOTOKa
10 mBO6/c. HaiiTu cuny HHAYKIHOHHOTO
TOKa.
2. KoHULBI CIOXEHHOW BIBOE IPOBOJOKHU
IPHUCOEAUHEHBI K rajbBaHOMETDY.
IIpoBoJiOKa IBUXKETCS, NEepeceKas CUIOBBIE
JUHUM MarHuTHOIO TMOJIS, HO CTpeJKa
rajbBaHoMeTpa ocTaeTcss Ha Hylse. Yem
3TO MOXXHO OOBACHUTH?
3. VYka3aTp HampaBlieHUS TOKa B
KaTyIIKaX MpPU M3MEHEHUHM IMOJOXEHUS
Kmoua (puc. 1).
4. Cuna TOoKa B KaTyLIKE yMEHbIIHUJIACH C
12 no 8 A. Ilpu »>3TOM »dHeprus
MarHMTHOTO MOJIS KaTYIIKHW YMEHbIIHUIIACh
Ha 2 Jlx. KakoBa HMHAYKTHBHOCTbH Ka-
tymku? KakoBa sHeprus ee MarHuTHOTO
noyisi B oboux ciaydasx?
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IMucbmennas padora 12: «CB0GOIHBIE Yj1e KTPOMAr HUTHBIE KOJIeOaH D>

BapuanT 1

1. CoOcTtBeHHble KoJIeOaHHSI B KOHTYpeE
npoucxonsat mo 3akoHy I = 0,01cos1000t.
KakoBpl mapamerpel mpomecca? KakoBa
MHJIYKTUBHOCTh KOHTYpa, €CIH €MKOCTb €ro
KOHJIeHcaTopa

10 Mx®? CKOJIBKO DJHEPTUU HAKOIJICHO B
koHType?  KakoBa ammiuuTyga — kojeOaHMi
HaIlpsDKEHUST Ha KOHJIeHcaTope?

2. KonebaTenabHBIi  KOHTYpP  COCTOMT U3
KaTyllku ¢ uHAYKTUBHOCThIO 0,2 I'H n
koHJeHcaTtopa eMkocTbio 10 mMx®d. B MomeHT,
KOTJla HalpsDKeHUE Ha KOHJeHcaTtope paBHo 1 B,
cuna toka B koHType paBHa 0,01 A. Kakxosa
MaKcUMajlbHass CHJIa TOKa B KOHType U
MaKCHMaJIbHOE HaINpshHKeHUE Ha KOHJeHcaTope?

3. Konnencaropy konebareabHOTO KOHTYpa ObLI
coobmen 3apan 10 Kin, u B KOHType Hadaluch
CBOOOJHBIE 3aTyxalolme KoyiebaHus. 3Has, 4TO
eMKOCTh KOHJICHCATOpa paBHA

0,01 Mx®, Hal TH KOJMYECTBO TEIJIOTHI, KOTOPOE
BBIJICIIUTCS B KOHTYpe K MOMEHTY,
Korja KojeOaHHUsl MOJIHOCTBIO MPEKPaTSTCs.

BapuanT 2
1. CoOcTtBeHHble  KojeOaHMs B KOHTYpeE
npotekatoT 1mo 3akoHy I = 0,01c0s4000t. KakoBsr
napameTpsl mporecca? KakoBa WHIYKTMBHOCTH
KOHTYpPAa, €CJIM €MKOCTh €ro KOHJeHcaTropa
10 mMx®? CxoJIbKO DJHEPrMM HAKOIUICHO B
koHTtype?  KakoBa  ammiutyga  kosneGaHuit
HaINpsOKEHUsT Ha KOHJIEHcaTope?
2. JIBa mapajuieIbHO COEMHEHHBIX KOHJEHCATOpa
UMEIOT OJUHAKOBYIO e€MKOCTh 10 MK®D KaxIblil.
barapero  KOHZIEHCAaTOpPOB,  3apsDKEHHYHO  OT
HMCTOYHUKA TOCTOsSHHOrO Hampsbkenuss 200 B,
NOAKIIOYAKT K KaTylKe HWHAYKTUBHOCTBIO &
Mkl'H. KakoBa MakcuManbHasi cujia TOKa B
KoHType? OmnpenenuTs CHIIYy TOKA B KOHTYpPE B
MOMEHT, KOIJla HampsbkeHHe Ha  OaTapee
koHaeHcaropos 100 B.
3. Ilpu yBenu4eHUH €MKOCTH KOHJEHcCaTopa
koJjiebaTenpHOro KoHTypa Ha 0,08 Mk® wacrota
KojeOaHuii ymeHpumiacr B 3 pasza. Haiitu
NepBOHAYAIbH IO €MKOCTb KOH/JIeHcaTopa.
NHIyKTUBHOCTh KaTYIIKA OCTaJlaCh MPEXKHEH.

IMucemennas padora Ne 13: «IlepemeHHBI TOK»

Bapuanr 1
1. B uenb nepeMeHHOTO TOKa HanpspkeHuem 220
B u qaCcTOTOH 50 I'm BKJIIOY €HEI

IIOCJIEIOBATEJIbHO KOHJEHCATOp €MKOCThio 35,4
MKD, mnpoBoaHuK compotuBieHueM 100 Om u
KaTylika MHAYKTUBHOCThIO 0,7 T'H. Halitu cuny
TOKa B IEeNU U TMaJeHUE HANPSDKeHUs Ha
KOHJIEHcarope, MpoBOJAHMKE W Karymke. [lpu
KaKoO# yacTtoTe B 3TOH nenu Oyzaer HaOMIOAATHCS
pe3zoHaHc?

2. Yepes mapajuielbHO COCIMHEHHBIE PE3UCTOP
conporuBieHneM 200 OM U  KOHIEHCATOp
eMKOCTBI0 5 MKD Teuer NEepeMEHHBIM TOK C
nuKIMyecko wactoroin 103¢l. Ammepmerp Al
(puc. 1) moxkaspiBaer cuny Toka 1 A. Haiitu
nokazanusi ammnepmerpa A2.

A2 -

Puc. 1
3. Tlo JBYXIpOBOJHON  JIMHUU TepeaaeTCs
mMomHocts 100 MBt npu koddduumente
MoumHoctH 0,87 M CONPOTHUBIEHUU JUHUU &
OmMm. Ilpm KakoM HanmpsKEHHM Tepenaercs

Bapuanr 2
1. KakoBbl mOKa3aHUS HU3MEPUTEIBHBIX
npubopoB B menu (puc. 1), ecam Ha BXOJ
NOJaeTCsl CHHYCOMJalbHOE HaNps)KeHUe C
ammumtynoid Um = 147 B u gactoroit v = 400
I'm, R = 100 Owm,
L =1 TIu, C = 1 mMxd. Yemy paBHa
pe3oHaHcHas yactora uenu? YTo mokaxyTt
npuOOphl, €CIM BBIHYXKJEHHAs 4acToTa paBHa
pe30oHaHCHOM ?
2. B unenu nepeMeHHOro Toka (puc. 2)
NOKa3aHMUs MEpPBOr0O U BTOPOr0 BOJIBTMETPOB
cooTBEeTCTBEHHO paBHBl 12 m 9 B. Kakoso
MOKa3aHME TPEThEero BOJBTMETpa?
3. JIBuraTens NepeMeHHOro Toka moTpeduseT
MomHocTh 880 Bt npu nHanpsxenuu 220 B u
kodddunuente Mommuoctu 0,8. Onpenenuts
CHIIy TOKa, MOTPEOIIEMOTO JABUTATEJIEM.
4. Yepes 3aMKH yThI} CEpACYHUK
NOHMJKAKIEro TpaHcdopMaTropa NponyueH
IpPOBOJI, KOHIIBI KOTOPOrO MPUCOEJUHEHBI K
BOJIbTMETpPY. BonbTmeTp mnokaseiBaet 0,5 B.
CKOJIBKO  BUTKOB UMET  OOMOTKH



JIEKTPOIHEPTIUS,
cocraBisioT 2% ?
4. Tlepeuunas oOmoTka Ttpancdopmaropa
HaxouTcs noxa Hanpspkeruem Ui = 120 B u npu
cuie toka l1= 0,5 A. Bropuunas oOMOTKa nuTaer
JamMny Hakajga TokoM cuiol l2 = 3 A npu
Hanpspkerun Uz = 10 B. Kosddumnuent
MOJIE3HOTO JeWCTBUS TpaHC popmaTropa paBeH
n= 0,7. Haiitu cnBur ¢a3sl B NepBUYHON
oOMOTKe.

€CJIn TIOTEpU MOIMHOCTHU

Tpanc popmaropa, eciin HampsKCHH e
n3Mmenuiiocs ¢ 220 B ua Bxome no 12 B Ha
BBIXOJIE TpaHchopMmaTopa?

IIncbmennasi padora Ne 14: «Dj1eKTPOMarHuTHbIE€ BOJHBD)

Bapuanr 1

1. [lepemenas nepen reHepaTopoM
AJICKTPOMATHUTHBIX BOJH METAIJWYECKUH JIUCT,
MOJIYYWJIM CTOAYYIO BOJHY. PaccrosHue mexny
[EHTPaMH IBYX CMEKHBIX IydHOCTEH paBHO | =
15 cm. OnipenenuTh 4acTOTy vV TeHepaTopa.

2. Pagnonoxarop pabortaeT Ha BoiaHe 4 = 15 cM u
maetr n = 4000 uUMIOYIBCOB B CEKYHAIY.
JIIMTEeNbHOCTh KajXKJAOT0 HMMIYJIbca T = 2 MKC.
Cxonpko kosebanuii N comep uTcs B KaxJI0M
HMIyJIbCe M KakKoBa HamOompmas rayomHa L

Bapuanrt 2

1. [lepememas nepen TeHEPaToOp oM
3JICKTPOMArHUTHBIX BOJH METAJIMYCCKUU JIHCT,
MOJYYWJIM CTOSYYHO BOJIHY. PaccTosiHue Mexmy
IEHTPaMH IBYX CMEXHBIX y310B paBHo | = 1,5
cM. OnpenenuTh 4acTOTy Vv TeHeparopa.

2. Pagnonokarop padoraer Ha BojHE A, = 10 cM u
gaer n = 5000 wMnyabcoB B CEKYHAY.
JIMMTENbHOCTh KajXXJAOTO MMIyJIbca T = 1 MKC.
Cxonbko koneOanmit N COmEpKHTCS B KaXKIOM
MMIYJIbCE W KaKOBa MHHUMAaJIbHAs JalbHOCTH L

pa3BelKu JoKaTopa?

3. Pamumonepenatunk paboTaeT Ha dYacTtoTe 6
Ha
HaIpaBJICHUIO

MI'n. CxoJIBKO BOJH  YKIaJbIBAaCTCS
paccrogsauu 100 kM 1o
pacnpocTpaHeHus pajguocurHana’?

I[Incbmennas padora Ne 15:

Bapuanr 1

1. Omnpenenuth aOCONMIOTHBIA  TOKa3aTelb
MPEIOMJIEHUSI U CKOPOCTb PaciHpoCTpaHECHUs
CBETa B CIIIOJE, €CJM TMpH YIJe IMaaecHUus
cBeTOBOro mydka 54° yron mpenomiieHus 30°.

2. IlomecTUB mpeaMeT BBICOTOM 2 CM Ilepen
coOMparoIe JMH30M HAa PacCTOSHUH 2,5 CM
OT HEe, Ha DKpaHEe NOJIYYUIIH H300paKeHHE
BeicoTo &8 cM. OmnpeacnuTh yBCEIUUYCHHE
JIUH3BI, (POKYCHOE pPacCTOSHHE, ONTHYCCKYIO
CUIy JHH3BI M PACCTOSHHE OT JHMH3BI J0
skpaHa. IlocTpouTh cxeMy Xojaa IJIyded H
yKa3aTh, KaKO€ HM300pakKeHUE JaeT JIMH3A.

3. Ha nHe BOmoeMa rinmyOMHONW 4 M HaxXOIUTCS
TOYCUHBI MCTOYHHMK cBeTa. Ha moBepxHoCTH
BOJBI IJIaBa€T KPYIJIBIM MU CK, TAK YTO LICHTP
IUCKAa HAXOJIWTCS HaJ HMCTOYHHKOM CBETA.
I[Ipy xakOM MHHHMAaIBHOM AHaMETpPEe AMCKa
HM OJIMH JIy4 CBETa HE BBIMAET Ha IMOBEPXHOCTH
BOZBI?

4. OObexTHB (oTOAMIapara COCTOUT U3 JIBYX
nuH3. PaccenBaromas 7nuH3a ¢ (DOKYCHBIM
pacctossaueM S50 MM paclojio)keHa  Ha
pacctostHuM 45 cM OT IUIeHKU. IJe noipkHa
HaXOJUThCS cOOMparom@as JuH3a ¢ (POKYCHBIM
paccrossaueM 80 MM, dYTOOBI Ha TJICHKE
MOJIYYaIH Ch PEe3KUE M300pKEHH S YIAJICHHBIX
npeaMeToB?

5. Kak U3MEHUTCS n300paxeHue,

oOHapyxeHus 1enu?

3. OmpenenuTh IMHY A B3IEKTPOMATHUTHOM
BOJIHBI B BO3AYXC, U3IYy4aCMYI0 IICPCAATYNKOM,
pabortaronM Ha gactote v =75 MI.

«['eomeTpHYeCcKasi ONITHKA»

Bapuanr 2
1. Ilepen nuH30H C oNTUYECKOW CHIION 2,5 nuTp Ha
pacctosaun 30 cM  HaxogUTCA MpPEAMET
BeicoToir 20 oM.  Ompenmenuth  (OKyCHOE

paccTosilHME JIMH3bI, pAcCTOSHUE OT JIMH3Bl 10
n300paKeHUs TpeJMETa, BBICOTY H300paKeHU.
ITocTpouts X0 ay4yen B JIUH3€E U
OXapaKTepu30BaTh H300paKECHHUE.

2. B anmase cBeT pacnpoCTpaHseTcs O CKOPOCTHIO
1,22 108 m/c. OnpenenuTh NpPEAETbHBIA Yrou
MIOJIHOTO BHYTPEHHEIO OTPaXXEHMS CBETa B ajMase
IIpH [IEPEXOIE CBETOBOIO Iy4Ka M3 alMas3a B BO3IYX.

3. Ecam cMoTperh cBepXy Ha HENNIyOOKHH BOJOEM
C 4YMCTOM BOJOH, TO JHO XOpOIIO BUJHO, OJHAKO
m1yOMHa BOJI0OEMa KaKeTCs MEHbIIIeH, YeM OHa €CTh B
neicTBUTENBHOCTH. Bo ckobko pas?

4., Co cnyTHHKa, JIETIIMETro Ha BEIcOTe 150 KM,
dororpadupyror HoUHOW TOpox. Paspemaromas
CIIOCOOHOCTh IUICHKH (HAaMMCHBIIC paccTosHue
MEXJYy IBYMS TOUYKAMH, KOTAa MX M300paKeHUS He
ciuBarotcs) paBHa 0,01 mMm. dokycHOe paccTosHUE
o0bekTuBa 10 cM. KakuM H0KHO OBITH pacCTOSHHE
MEXIY  YIMYHBIMM  (OHApsIMU, UYTOOBI  HMX
HU300p AKEHHU 51 Ha CHUMKE TTOJTyYHIIHCh
paznenbHbIME? OIEHUTh BpEeMs DKCIIO3UIIUH, ITPH
KOTOpOM JBMIKEHHE CIYyTHHKA HE TPUBOIAUT K
3aMETHOMY pa3MbIBAaHUIO M300paKEHU S, T. €. pas-
MBITOCTh KOHTYPOB HM300pakeHHs Ha TJICHKE He



MOJIlydUeHHOE€ Ha DJKpaHe TpH
coOuparwme JTUH3bI, €CIU 3aKPhITh PYKOU
BEPXHIOIO TOJIOBHUHY JINH3BI?

IMMOMOIIA  mpeBbImAeT 50 MKM.
5. UTto MOXHO cKa3aTh 00 yrJI0BOM M JUHCHHOM

Iucemennasi padora Ne 16: «CBeTOBBI€ BOJTHBD)

Bapuanr 1
1. OnpenenuTh IMHY CBETOBOW BOJHBI, €CIIA B

YBEJIMUECHUH N300 paxeHUs npeaMeTa,
MOJYYCHHOTO C ITOMOIIBIO TelecKoma?
Bapuanr 2
1. Ilpum mudpakoum  MOHOXPOMAaTHYIECKOTO
M3IIydeHUsT Ha AU paKIIMOHHON pelieTKe,

TU(PpaKIIMOHHOM CIEKTpE €€ JHUHHS BTOPOTO
Mopsiika COBIAJaeT C TMOJIOXKEHUEM JIMHUHU
CIIEKTPa TPETHEro MOpPsiKa CBeToBOU BOHBI 400
HM.

2. JIBa OIMHAKOBBIX KOTEPEHTHBIX HCTOYHUKA
MOHOXpPOMAaTHYECKOTO CBETAa HAaXOoJiITCsA Ha
paccrosHun 14 MKM Jpyr OT JApyra M Ha
paccTossHMM 2 M OT DJKpaHa Kaxaelii. Haiitu
JUIMHY BOJIHBI CBE€Ta OT MCTOYHHUKOB, €CIHU
paccTosiHME  MEXAY BTOPBIM M TPETHUM
MaKCUMyMaMH Ha 3KpaHe 8,7 cM.

3. TloyemMy TOIBKO AOCTATOYHO Y3KHUU CBETOBOM
IIy4OK JAET CHEKTP IOCJE MPOXOXKACHHUS CKBO3b
NpU3My, a y HIMUPOKOTO MY4YKa OKpalleHHBIMU
OKa3bIBAIOTCSl TOJIBKO Kpast?

umeromein 100 mrpuxoB Ha 1 MM, MakCUMyM
MEepBOTO TMOpsIKa MoJydaeTcss Ha paccTossHuU 10
CM OT HYJIEBOro Makcumyma. OnpeaeuTh JUIHHY
BOJIHBI U3NYYEHUSI, €CIIM PACCTOSHUE OT PEILICTKU
JIo PKpaHa 2 M.

2. B omnpite HOHra oTBepcTHS OCBEINAIKCH
MOHOXPOMAaTHYECKHUM CBETOM C JJHMHON BOJHBI
600 aM. PaccrosHue MeXay OTBEpPCTHSIMU 1 MM,
paccTosHHE OT OTBEPCTHH J0 dKpaHa 3 M. Haiitu
MOJIOKEHHUE JBYX TMEPBBIX CBETIIBIX IMOJIOC.

3. Ha Tterpagu HamucaHO KpacHbIM KapaHJalloM
«OTIUYHO» M 3€JIEHBIM «Xopolo». MMmerorcs nBa
CTeKIa — 3eJIeHOe U KpacHoe. Yepe3 Kakoe
CTEKJIO HAJ0 CMOTpPETh, YTOOBI YBUJIETH CIOBO
«OTIUYHO»

IIucbmennas pad6ora Ne 17: «CtpoeHue aTomay

Bapuanr 1
1. Omnucatre omeiT Pe3sepdopra.
pe3yIbTaThl 3TOTO OIbITA?
2. Kakylo MHHUMAaJIBHYIO CKOPOCTh JOJKHBI
HMETh DJICKTPOHBI, UTOOBI MEPEBECTU yAaPOM
aTOM BOJOpOJia M3 MEPBOTO DHEPTETHUYECCKOTO
COCTOSIHHS B msTOC?

3. OnmpenenuTs paguyc U CKOPOCTh IJIEKTPOHA
MepBOi OpOUTHI B aTOME BOAOPOJA.

KakoBbl

Incbmennas padora
Bapuanr 1

1. Umeetcs 4 r pagnoakTHBHOTO KOOaibTa.
CKonbKO TpaMMOB KoOalbTa pacmaaeTcs 3a
216 cyr, eciad ero Imepwoj IlojJypaciajia
7T2cyt?
2. JIONOMHUTH SIIEPHYIO PEAKI U0
JLi+,He — 2+ He
3. KakoBo MpaBUJIO CMEIIEHUS NpU O-
pacnane? B kakoe sAapo mpeBpamaeTcs
Topuit  “3Th mpH Tpex mocienoBaTeIbHBIX
o-pacrnaaax?
4. Kakas

oOpa3oBaHuu

SHEPrus  BBIIAEIUTCS
anpa JHe
CBOOOJHBIX HYKIOHOB, €CIM MAacChl MOKOS
mp=1,00728 a.e.m., Mp=1,00866 a.e.m.,
m:=3,01602 a.e.m.?
5. Omnpenenuts

SAIEPHON pEeaKuuH,

npu

aToMa n3

DHEPTETUYECKUN  BBIXOJ

Bapuanr 2

1. Uem ornmuaeTcs MOJEdb CTPOCHHS aToMa,
npeaigoxkeHHas bopoM, OT MoJaenu aroma
Pesepdpopna? Kakme TpyaHocTH  MOIEIH
Pesepdpopna penmn bop?

Havitm Hanbonbmyr AJUHY BOJHBI
yIBTPadUOIETOBOM CIIEKTPE BOJOPOJA.
3. Onpenenuts KMHETHUYECKYIO,
NOTCHIMANBHYI0O H  TOJHYIO SHEPTHIO
:féIeKTpOHa Ha opbute paguycom 2,12 -10°
M.

B

Ne 18: «AToMHOE PO

Bapuanr 2
1. HUmeerca 8 Kr paadoaKTHUBHOTO I[€3HS.
OnpenenuTh MacCy HeEpaclaBIIeTOCsS IIE3Hs
nocie 135 jer paauoakTUBHOrO pacmnaaa, €Cciu
€ro nepuoj noJjypacnaga 27 jerT.
2. JIONOJIHUTH SJAEPHYIO PEAKIIUIO
>Mn+iH — 2+.n
3. KakoBo mpaBuio cmemieHus npu B-pacmane?
Kaxoit n3oTon 06pasyercs u3 paanoakTUBHOTO
130Toma 2 Sh moce yeThIpex MoCe10BaTeNbHBIX
B-pacmamos?
4. OnpeneuTh SHEPTHIO CBS3H spa atoma . Li ,
ecim
mp = 1,00728 a.e.m.,
Mn 1,00866
ms=7,01601 a.e.m.
5. OnpenenuTh SHEPTETUUECKUM BBIXOJT SAEPHOM
peakiuu,

a e.M.,



13,2 8 1 2 2 3 1

s LI+7H—,/Be+yn 1H+H—=> He+gn

eCIlM DHEprus CBsi3M sapa atomMa Be 56,4 ecim sHeprus cBs3m sjapa atoma JHe 7.7
M5B, uzorona nutus 39,2 MsB, neiitepus M>B, smpa atoma geiftepust 2,2 MoB.

2,2 MbB. 6. Cxonbko saep atoMoB 23°U IOIDKHO JeIMThCs

6. Moumocth nepBoii B mMupe coBerckoir ADC 1 6
5000 kBt mpu KIIJI 17%. Cuurtas, yto mnpu mea(;anHT;;];T?OHmOCTB AZICPHOTO  peaktopa

KaKJIOM aKTe pacraja B Peakrope BbLAETSeTCS
200 M»B »Hepruu, ompeneauts pacxon 23°U B
CYTKH.

0) 3apannus B TecToBOI hopme. TecTOBBIC 3a]1aHUSI, COCTABJICHHBIC B
COOTBETCTBHUU C TPEOOBAHUSIMHU 00pa30BaTEIbHOTO cTaHAapTa. Kaxaplii TecT BKIIIOYaeT
3alaHusd, OTHOCAINUCCS K OIIPCACIICHHOMY pa3 ACIy IIpOI'paMMBI. HpemlaraeMLIe TECTHI
PCKOMCHAYCTCA UCIT0JIb30BAThb AJIA CaMOCTOSTEILHOU OLCHKU CTYACHTAMHU YPOBH:A
cBouX 3HaHui. TecT mo cojepKaHuio BOMPOCOB U YPOBHIO UX CJIOKHOCTH
COOTBETCTBYET 00s13aTeIbHBIM TPEOOBAHUSIM IOCYIAPCTBEHHOTO CTaH1apTa [0 (PU3UKE.
Kaxnprii TecT paccuntan Ha BeiniosiHeHHE B TeueHne 10-20 MuHyT.

Tecr: «MexaHuka»
1 BapunanT

1. Ilepememienne — 3to:
1)BekTOpHAas BETWUYNHA,;
2) ckamnsipHasi BEIMYMHA,
3) MOXeT ObITh U BEKTOPHOUN U CKaJIIPHOW BEJIIMYUHOM;
4) mpaBUIIBLHOTO OTBETA HET.
2. IlepemernieHueM JIBUXKYIICHCS TOYKM Ha3bIBAIOT. ..
1) nnuHy TpaeKTopuu;
2) MpoiiIcHHOE PAaCCTOSIHUE OT HavadIbHON TOYKH TPACKTOPHUH JI0 KOHEUYHOM;
3) HanpaBJICHHBIN OTPE30K MPSIMOU, COSUHSIIONMI HAaYaTbHOE MOJI0KEHUE TOYKH C €r0 KOHEUHBIM;
4) TMHUIO, KOTOPYIO OMMCHIBAET TOYKA B 33J]aHHON CHCTEME OTCUETA.
3. Yckopenue — 3T10:
1) ¢usmdeckas BenM4MHA, paBHAS OTHOIICHUIO M3MEHEHHSI CKOPOCTH K TOMY MPOMEXKYTKY BpEMEHH, 32
KOTOPBIM 3TO H3MEHEHHE TPOU301IIO;
2) ¢usnueckas BEIWYMHA, PaBHAs OTHOLICHUIO HM3MEHEHHS CKOPOCTH K TOMY (PH3MYECKH MajioMy
MPOMEXYTKY BPEMEHHU, 32 KOTOPOE 3TO U3MEHEHHUE MTPOU30IIIO;
3) ¢dusmyeckas BeTUYMHA, paBHAS OTHOIICHHUIO MEPEMEIICHHS KO BPEMEHHU.
4. JIOKOMOTUB pa3sroHseTcs 10 cKopocTu 20M/C, ABUTAsACH MO MPAMOM ¢ yckopeHueM SM/c?. HaganbHas
CKOPOCTh €ro paBHa HYIIO. CKOJIBKO BPEMEHU JITUTCS pa3roH?

1) 0,25¢c; 2) 2¢c; 3)100c; 4) 4c.
5.Kakue cuiabl B MEXaHHKE COXPAHSIOT CBOE 3HAUEHUE IPHU MEPEXOJe U3 OJHON MHEPLUUAIbHON CUCTEMBI
B IIpyryio?

1) cuibl TATOTEHUS, TPEHUS], YIPYTOCTH;

2) TOTMBKO CHJIA TSITOTEHUS;

3) TONBKO cUila YIPYrocTH;

4) TONBKO cHlla TPEHHUS.
6. PaBHOI€EHCTBYIOII@AS CUJIA — ITO:

1) cuna, nericTBUE KOTOPOM 3aMEHSIET JCHCTBHE BCEX CUJI, ICUCTBYIOIMX Ha TEJO;
2) cuuta, 3aMeHSIomas 1eHCTBHUE CUJl, C KOTOPBIMU B3aMOJICHCTBYIOT Tela.
7.CornacHo 3akoHy ['yka cuia HaTsHKEHUS MPYKUHBI IPU PACTSITHBAHUH IIPSMO TTPOMOPIIMOHAIbHA

1) ee mmmHE B CBOOOAHOM COCTOSTHUH;
2) ee JUIMHE B HATIHYTOM COCTOSIHUU;
3) pa3HHIle MEKAY JITUHON B HATSHYTOM M CBOOOJHOM COCTOSTHUSIX;
4) cyMMe JUTMH B HATSHYTOM ¥ CBOOOJIHOM COCTOSIHHSIX.
8. CropTcMeH coBepIaeT MpbIKOK ¢ mecToM. Cuila TSHKeCTH JeMCTBYeT Ha CIIOPTCMEHa

1)ToNIbKO B TEUEHHUE TOTO BPEMEHU, KOTJ]a OH COMPUKACAETCS C TOBEPXHOCTHIO 3eMITH;
2) TOJIBKO B TEYEHHUE TOTO BPEMEHH, KOTJ]a OH Cru0aeT mecT B Havaje MPbhDKKA;
3) TONBKO B TO BpeMsi, KOT/Ia OH IaJaeT BHU3 IMOCJE MPEOI0JICHHUS TIITaHKH;



4) BO BCEX ATUX CITyJasX.
9. Bec Tena:
1) cBoiicTBO Temna; 2) ¢pu3nveckas BEIMYNHA, 3) PU3UYIECKOe SBIICHUE.
10.Cuna TArOTeHHS - 3TO cria 00yCIOBICHHAS:
1) rpaBUTAIIMOHHBIM B3aUMO/ICHCTBUEM;
2) BJEKTPOMarHUTHHIM B3aUMOICUCTBUEM;
3) ¥ TPaBUTAIIMOHHBIM, 1 DJIEKTPOMarHUTHBIM B3aUMOJICHCTBHEM.
11. ToBapHBIif BaroH, IBMXKYIMICS MO TOPU3OHTAIBHOMY ITYTH C HEOOJBILON CKOPOCTHIO, CTATKUBACTCS
C JpyruM BaroHoM U ocraHaBiuBaercs. I[lpm »ToM mnpyxuHa Oydepa cxumaerca. Kakoe wu3
Mepeur cICHHBIX HUXKE MpeoOpa3oBaHu SHEPTUH HAPSAy C APYTUMHU MIPOUCXO TUT B 3TOM Iporiecce?
1) KuHEeTHYecKas: YHeprus BaroHa mpeoopasyercsi B MOTEHIIUATBHYIO SHEPTHIO MPYKUHBI;
2) KUHETUYecKasl SHEepIus BaroHa npeodpasyercsi B €ro MoTeHUHAIbHYIO SHEPTHIO;
3) moTeHUHaIbHAs SHEPTUS IPYKUHBI TPE0Opa3yeTcsi B €€ KWHETHUECKYIO0 SHEPTUIO;
4) BHYTpEHHSIS1 SHEPTHS PYKUHBI TPpeo0pazyeTcs B KWHETUYECKYIO0 YHEPTUIO BaroHa.
12. Kuneruueckas sneprus tena 8 JIx, a BenmuunHa uMiynbca 4 H-c, Macca Tena paBHa. ..
1) 0,5kr; 2) 1 kr; 3) 2 k; 4) 32 k.
Tecr: «Mexanuka»

2 BapuaHT
1.Monynb nepeMerieHus Npu KpUBOJIMHENHOM JBUKEHNH B OZHOM HAIIPABJICHUH:
1) paBeH npoiiilecHHOMY ITYTH;
2) GoJtbITie TPOMIACHHOTO MTYTH;
3) MeHbllIe TPOUIEHHOIO IIyTH;
4) npaBUIBLHOTO OTBETA HET.
2. CpenHsisi CKOPOCTh XapaKTepHU3yeT:
1) paBHOMEpPHOE IBUKEHUE; 2) HEpaBHOMEPHOE JBUKEHUE;
3. [Ipoexuust ycKOpeHUs Ha KOOPAMHATHYIO OCh MOKET OBITh:
1) TOJIBKO IOJIOKUTEIBHOM;
2) TOJIBKO OTPUIIATENBHOM;
3) ¥ MOJIOXKUTEIBHON, U OTPUIIATENILHOM, U PABHOM HYIIO.
4. Ilpu monxo/ie K CTAaHIIMU MOe3] yMEHbII cKopocTh Ha 10m/c B Tedenne 20c. C KaKUM yCKOpPEHHEM
IBUTAJICA M0€e31?
1) - 0,5m/c?; 2) 2m/c?; 3) 0,5 m/c?; 4) — 2m/c?.
5. B unepumansHoii cucteme orcdyera F coobmper Temy maccoit m yckopeHue a. Kak u3meHutcs
YCKOpEHHE TeJla, €CJIM MacCy TeJla U IEHCTBYIOIIYI0O Ha HETO CUJTy YMEHBIIMTE B 2 pa3a?
1) yBenuuutcs B 4 pasa;
2) ymeHpMTCA B 4 pasa;
3) ymeHnbmTCS B 8§ pas;
4) HE U3MEHUTCHL.
6. mociie OTKPBITHSI IapalloTa MapalroTUCT MOJ JEHCTBUEM CHJIbI TSDKECTH U CWIbl COIPOTUBIIEHUS
BO3JyXa JIBUTaJCsl BHU3 C YCKOpEHMEM, HallpaBlieHHbIM BBepX. Kak cTaHeTr ABUratbcs mapalroTHUCT,
KOTJa MpH JOCTUKEHUU HEKOTOPOIO 3HAYEHUsI CKOPOCTH PABHOACHCTBYIOINAS CHJIBI TSXKECTH U CHUJIBI
COINPOTHUBJIEHHUS BO3/lyXa OKaXeTCs paBHOU HYIO?
1) paBHOMEPHO U MPSIMOJIMHENHO BBEPX;
2) paBHOMEPHO U MPSMOJIMHEHHO BHU3;
3) ¢ yckopeHHueM CBOOOJIHOTO IMa/IeHUS BHU3,
4) Oyner HemoJBHKHBIM.
7. 3aKOH MHEPLUH OTKPBLI
1) lemoxpuT;
2) ApuCTOTEIIB;
3) lanunei;
4) HptoTOH.
8.MIMnynbC cHUCTEMBI, COCTOALIEH M3 HECKOJIBKUX MaTepUaJIbHBIX TOUEK, PABEH:

1) cymme Momyrnei UMITYJIbCOB BCEX €€ MaTepUalbHBIX TOYCK;

2) BEKTOPHOW CyMME UMITYJIbCOB BCEX €€ MaTepPUaTbHBIX TOUCK;

3) UMIYIbChI HENIB3S CKIIa/IbIBATD.
9.YTBepkaeHuE O TOM, YTO UMITYJIbCHI 3AMKHYTOM CHCTEMBI TNl HE U3MEHSIOTCS, SBIISETCSL:



1) He0OOCHOBAHHBIM;

2) pU3NYECKIM 3aKOHOM;

3) BBIMBICIIOM;

4) 3aTpyaHSIOCH YTO-TUOO0 CKa3aTh MO 3TOMY OBOJY.

10. Manpuuk maccoii SOKT, CTOSI Ha OYEHb IIAIKOM JIbAY, OpocaeT rpy3 maccoi 8kr mox yriaom 60° k
TOPU30HTY CO CKOpOCThIO SM/c. Kakyto ckopocTh mpuoOperer Manbuuk?

1)5,8m/c; 2) 1,36 m/c; 3) 0,8wm/c; 4) 0,4 m/c.

11. HaBctpeuy apyr Apyry JIETAT LIAPUKA W3 IUIACTUIMHA. MOOynM WX HWMIOYIbCOB pPaBHBI
coorBercTBeHHO 0,03krm/c 1 0,04 xrm/c. CTOJIKHYBUMCh, MIAPUKU CIUMAIOTCA. IMITyabe Caummmxcs
APUKOB paBEH

1).01xr-m/c; 2). 00351xr'm/c;  3).0,05kr-m/c;  4) 0,07xr-m/c;

12. Teno nBuxercs mno npsmoit. [lox nefictBueM nocrossHHOM cuiibl BemuuHou 4 H 3a 2 ¢ umnynsc tena

yBeIr4uuiIcs U ctai paBeH 20kr-m/c. [lepBoHauaNBbHBIN UMITYIIBC Tella paBEeH
1) 4xr-m/c;  2) 8kr-m/c; 3) 12xr-m/c; 4) 28kr-m/c;

Kiarou k tecty: «Mexanukay:

Ne 112 (3 |4 |5 |6 |7 (8 |9 |10 |11 |12

B-l |33 |2 (4 |2 |1 |3 (4 (2 |1 (2 |2

B-l|3]2 |3 (3 |4 |4 |4 (2 |2 |4 (4 |3

Kpurepuu onennBanus padoThl:
90 - 100% BwITTONTHEHHO# paboThI(11-12 3amannii) — «5»;
75 — 85% BoinonHeHHOM padoThI(9-10 3apannit) — «d»;
50 — 70% BrIOTHEHHOH paboTHI(6-8 3amanuii) - «3».

Tecr «MoaekyasipHast p u3uKa»

Bapuant 1

1. Kakas U3 npuBeICHHBIX HUXKE BEIMYUH, COOTBETCTBYET MOPSAAKY 3HAUEHUS MAcChl MOJICKYJIbI ?
A. 1027 kr b. 102" xr B. 1010 kr I.100kr . 103 kr

2. Ilo xakoii opmyre paccUuThIBAETCS AaBICHHE ra3a

A. m/N b.3/2 KT B. M-10 I". N/N. I 1/3 mn/v?

3. Kakoe kom4ecTBO BEIECTBA COJEPKHUTCS B AIFOMUHUEBON OTIMBKE Maccoil 2,7 kr?
A. 0,1 monb b. 0,0001 moan B. 100 momb I'. 10 moib . 1 momnb
4. Kakoii rpaduk Ha pHUCYHKE NpEACTaBIIsIeT U30XOPHBIN Mporecc?
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Al b. 2. B. 3. r.-4. J.5.
5. Kakue 13 nepeunciieHHbIX SIBJICHUH JOKa3bIBAIOT, YTO MEX/Y MOJIEKYJIAaMH CYILECTBYET MPUTHKEHUE?
A. bpoyHosckoe nsukenue. b. CxienBanue. B. Tuddyzus.
I'. Ucnapenue. JI. TIOBEPXHOCTHOE HATHKEHUE

6. Kakoii 3ak0H ONMUCBIBAET H300apHIECKUil TIporiecc?

A. PV=const b.P/T= const B. VT=const TI.PT= const . VIT= const

7. I'az momyununn 500 JIx Temnotel. [lpu sTrom ero BHyTpeHHsist sHeprus ypenundmiaach Ha 300 J[x. Uemy
paBHa paboTa, coBepIieHHas ra3oM?

A. 200 dx b. 800 [Tx B. 0 I'. 200 dx . 500 JTx

8. [To kakoil opMyse pacCUUTHIBAETCS BHYTPEHHSS SHEPTHs Ta3za’?

A. CmAT B. 322( MM) RT B. Am I'. PAV . Lm



9. TemoBast MmanmHa nmoaydria oT HarpeBarens 0,4 Mk TermoTsl u otaana xomoauabHuky 0,1 MJDx
tennotel. Yemy pasen KITJ[?

A. 100% b. 75% B. 25% I'. 125% . 50 %

10.B kakoM M3 MEpEUUCICHHBIX TEXHUYECKUX YCTPOHUCTB HCIONB3YeTCS JABUTATENb BHYTPEHHETO
cropaHus?

A. aBTomoOuns  b. TennoBo3 B. remoBas o/crannusa I, pakera . motonuki

Tect «MoaekyasipHas (p u3uKa»

Bapuanr 2
1.Kakas u3 npuBeAECHHbBIX HUKE BETUYMH COOTBETCTBYET MOPAAKY JTMHEHHBIX pa3MEpPOB MOJIEKYI?
A. 1027 kr b. 1027 xr B. 1010 kr I.100kr J. 1073 kr
2. Ilo xako#t dopmysie pacCUMTHIBACTCS KOJMUYECTBO BEIIECTBA?
A. m/N b.3/2 KT B. M+10 I'. N/N, A 1/3 mn?
3. CKOJTBKO MOJIEKYJ COAEPKUTCS B 56 T azoTta?
A. 5:10% b.12:1072® B.0 I.12-10% H.5-10°
4. Kakoii rpaguk Ha pUCYHKE NpeACTaBIIsieT U300apHBbIi mporecc?
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Al b.2 B.3 r.4 1.5
5. Kakue 13 nepeunciieHHbIX ABJICHUH JOKa3bIBAIOT, YTO MEXY MOJIEKYJIAMH €CTh IPOMEXYTKHU ?
A. OpoyHOBCKOE JIBH>KeHHE  b. ckienBaHue B. muddyzus
I'. ucnapenue J1. TOBEpPXHOCTHOE HATSHKEHUE

6. Kakoii 3aKkOH ONUCHIBAET U30TEPMUUYECKUI Tporiecc?

A. PV=const b. P/T= const B. VT=const TI.PT= const . VIT= const

7. Han razom coBepumiau pabory 300 /x wu coobmmum 500 Jx Tenmotel. Ha ckoipko yBenm4HiIach
BHYTPEHHsI DHEPTHs ra3a?

A. 200 Tx b. 800 Tx B.0 I'. 200 dx . 500 [Ix
8. Mo xakoii gopmynie MOKHO pacCUMTaTh paboTy raza?
A. CmAT b. 3/2( vM)RT B. Am I'. PAV J. Lm

9. UneanpHas TemjaoBas MallMHA COCTOUT W3 HarpeBatens ¢ temmeparypoil 400 K u xomomuiabHUKA C
temneparypoir 300 K. Yemy pasen ee KIIJ[?

A. 100% Bb. 75% B. 25% I'. 125% . 50%
10. B xakuX U3 MEpEeYMCIICHHBIX TEXHUYECKUX YCTPOUCTB HCITOIB3YOTCS TYPOUHBI?
A. aBToMoOuIbL  b.TeminoBo3 B.tennoBas 3/cranums  I. pakera JI. MOTOLTUKIT

Kiarou k tecty «MoJiekyasapaasi G u3uKay .

Ne 12 [3 [4 [5 [6 |7 |8 |9 [10
Bapmant1 |Bb |1 |B |T |BA|X |T |B |B |AX
Bapnant2 |T |I |T |B |BL |A |b |I |B |BbB

Kputepnu oneHuBaHus padoThl:
90 - 100% BrITTONTHEHHO# PaboTHI(9-10 3amanmit) — «5»;
75 — 85% BoInonHeHHOM paboThI(7-8 3amanuit) — «4»;
50 — 70% BeIIOTHEHHOH PabOTHI(5-6 3amanuii) - «3».

Tect « e KTPOAUHAMHUKA)
Bapunant Nel
1. B xakoM ciydae BOKPYT ABHXKYILIETOCs 3JEKTPOHA BO3HMKAET MarHUTHOE oJe?
1 — syiekTpoH ABUXKETCS MPSAMOIMHENHO U paBHOMEPHO;
2 — DIIEKTPOH JIBHKETCS PAaBHOMEPHO IO OKPY>KHOCTH;



3 — DJIEKTPOH JABMIKETCS PABHOYCKOPEHO MPSMOJIMHENHO.

Al b.2 B.3 I'iu2

A 1u3 E.2u3 7K. Bo Bcex cimydasnx 3. Takoro ciyuasi cpeid BApUaHTOB HET

2. Ha mpoBOJHUK, MOMEIICHHBIM B MarHUTHOE moje, AeiictByer cuia 3 H. JlnuHa akTMBHOM yactu

npoBojaHuKa 60 cM, cunaToka 5 A. Onpenenure MoIyllb BEKTOpAa MAarHUTHOW MHYKIIMU TOJIA.
A.3Tn Bb.0,ITn B.1Tn TI.6Tn 1. 100Tn

3. Kakast ¢uznyeckasi BennyrHa U3MepseTCsl B BOJIbTAX?

A. NHpykuus nons b. Marnutssiii notok  B. 3 J1C unaykunun I'. UIsgyKTMBHOCTH

4. YacTtHna c 3JIeKTpPUYECKUM 3apsiioM §° 10719 Kn aBrkercs co CKOpOCThIO 220 KM/4 B MAarHUTHOM TIOJIE C
unaykuuer 5 T, nox yrom 30°. Onpenenuts 3HaueHue cuibl Jlopenia.

A 10H  B.2'10¥H B.2°10Y2H TI.1210%H 1I.410%2H E.1,211012H

5. IpamonuHelnplii nmpooaHuk auuHoM 10 cM pacmonoxen mox yraom 300 k BEKTOpY MarHUTHOM
unaykuuu. KakoBa cuna Ammepa, neicTBYrOIAs Ha MPOBOAHUK, mpu cujie Toka 200 MA ¥ MHAYKUHHU
mons 0,5 Tn?

A.5MH B.05SH B.500H r.002H A.2H

6. Ilpm BIBUTaHMM B KATyIIKy MOCTOSHHOTO MarHWTa B HEW BO3HMKAET d3JEKTpuueckuil Tok. Kax
Ha3bIBAETCS 3TO SIBJIICHUE?

A. DileKTpocTaThyecKkasi MHTyKIUs b. MaruuTHas uHIyKOus

B. DnexrpoMarHuTHAas UHIYKITUS I'. Camounykius . NHTyKTUBHOCTH

7. OmpenenuTb MarHATHBIA TIOTOK, MPOHU3BIBAIOIMN TTOBEPXHOCTh, OTPAHUUYEHHYIO KOHTYPOM,
wiongpasio 1 M2, eciu BEPTUKAJIbHAS COCTABJISIONAS UHAYKIIMK MarHuTHOro noist 0,005 To.

A.200H B.0,05B6 B.5MD I'. 5000 B6 1. 0,02 Tn E. 0,005 B6

8. MarnuTHOe moJje co3aaercs. . ..

A. HenoaBu>KHBIMU dJIEKTPUYECKUMHU 3apsiaMU b. MaruuTtHbIMU 3apsaamMu

B. IloCTOSIHHBIMU 3JIEKTPUUYECKUMU 3apsaaMu I'. IlocTosITHHEIMU MarHUTaMH

9. Cuna Toka, paBHast 1| A, co3maeT B KOHType MarHuTHBIN noTok B 1 B6. Onpenenui Tb MHIYKTUBHOCTD
KOHTYpa.

A 1A B.1TH B.1Bo TI.1TlH .10
10. B nenwu, conepkaiieil HCTOUHHUK TOKa, TP 3aMbIKAHUH BO3HUKAET SIBJICHHE. ..
A. DrnekTpocTaTUyecKasi MHIYKIHS b. MarauTHas MHAYKOUAS

B. DiiekrpoMarHuTHas UHIYKIHAS I'. Camounaykuus J. N 1yKTUBHOCTH
11. KakoBa 5Heprust MAarHUTHOTO TOJIS KaTYIIKM WHAYKTUBHOCTBIO, paBHOU 2 ['H, mpH cuiie ToKa B HEH,
paBHo# 200 MA?

A 400Ix B.410°x B.04 x T.8102]x  d.4102 Ix

12. B613u HEMOABMKHOTO MOJOKHUTENBHO 3apsDKEHHOTO Tiapa 0OHapyKUBAETCHL. . ..

A. DileKTpUuecKoe 1moje b. MarnutHoe none

B. DnexrpomarautHoe nosie  I'. IlonepeMeHHO TO 371€KTprYecKoe, TO MArHUTHOE OIS

13. OnpenenuTh MHIYKTUBHOCTh KaTYIIKUA Y€pe3 KOTOPYIO MPOXOJUT MOTOK BelWYMHON 5 BO mpu cune
Toka 100 MA.

A.0,5Tw  B.50I'm B.100I'm TI.0,006T'w A.0,1TH

14. KaxoBa J/IC unaykiuu, Bo30yKJaemas B IMPOBOJHUKE, MOMEHNIEHHOM B MarHUTHOM IIOJIE C
uaaykauedn 100 mTi, ecnmu oHo monHOCTHIO Mcye3aeT 3a 0,1 c¢? Ilmomaab, orpaHUYeHHAss KOHTYPOM,
paBHa 1 M2,

A.100B B.10B B.1B r.oB a.0,01B

15. M0o’XHO J11 MCII0JIb30BATh CKPYUYEHHBIN YATUHUTEIH OOJBIION AIUHBI TPU OOJBIION Harpy3ke?

A. Nuorna Bb. Het B. /la I Hemonro

16. OmpenenuTh CONPOTHBIICHUE MPOBOAHMKA JUIMHON 40 M, IMOMEIIEHHOTO B MarHMUTHOE IOJIE, €CIU
ckopocTh nBrxkeHus 10 m/c, maaykuus nmons pasHa 0,01 T, cuina toka 1A.

A.4000m B.0,040Mm B.04Om TI.40m [.400m

TecT «J1e KTPOAMHAMHUKA)
Bapunant Ne2
1. B kakoM ciry4ae MO>KHO TOBOPUTH O BOSHUKHOBEHUH MarHUTHOI'O MOJIsA?
A. YacTtuia qBuxeTcs NpIMOIMHENHO YCKOPEHHO
b. 3apsokenHas yactuia JBHXKETCS MPSIMOIMHEWMHO PAaBHOMEPHO



B. JIBrxeTcs MarHUTHBIN 3apsif

2. OnpenenuTh CUITY, ASHCTBYIOUIYIO Ha TPOBOJHUK JUTHHOHN 20 CM, TOMEIICHHBII B MATHUTHOE TIOJIE C
uHaykiuen 5 Ti, npu cune Toka 10 A.

A. 10H b.0,01 H B.1H I'.50H J. 100 H

3. Kakas ¢usnueckast BelmunHa u3MepseTcs B Bebepax?
A. Unaykuus mons B. MargautHEbIN ITOTOK B. OJIC unnykuuu I'. UHIyKTUBHOCTH
4, Yactuua ¢ snekrpuueckuM 3apsgom 4-1071° K geuskercs co ckopocthio 1000 KM/4 B MATHUTHOM IOJIE
c unaykuueit 5 T, mox yrmom 30°. Onpenenure 3navenne cuisl Jlopenna.
A 10Y%H  B.2:10¥H B.2,7:10H T.1012H JO.4101H E. 2,7-1012H
5. Ilpu BbIABUraHMM W3 KaTyLIKK IOCTOSIHHOTO MarHUTa B HEH BO3HMKAET 3JeKTpuueckuil Tok. Kax
Ha3bIBAETCS OTO SIBJIICHUE?
A. DnekTpocTaTuyecKass MHAYKLIHS b. MarnutHas UHIYKIUS
B. DnexkrpoMarHuTHAas UHIYKIIUS I'. Camounaykuus . NH1yKTHBHOCTH
6. DnekTpruyecKoe moje co3aaercs. ...
A. HenoaBM>XKHBIMH JIEKTPUUYECKUMHU 3apsIaMU b. MaruuTtHbIMU 3apsaaamMu
B. IIoCTOSIHHBIMH 3JIEKTPUYECKUMU 3apsaaMu I'. [TocTOSITHHBIMU MarHUTaMu
7. TpsamonuHelHbI npoBogHUK AaMHOM 20 cM pacmonoxken mox yraoMm 300 k BeKTOpy MHIYKIMH
MarHuTHoro nois. KakoBa cuima Ammepa, OeicTByrolnas Ha NPOBOAHMK, Ipu cuiie Toka 100 MA u
uHayknuu nois 0,5 Ta?
A.5SMH B.0SH B.5S00H TI.0,02H A.2H
8. Uem onpenensercs senununna 3 J1C nHAYKIHN B KOHTYpe?
A. MarautHoil unaykured b. MarHUTHBIM MOTOKOM 4yepe3 KOHTYp B. IHAYKTMBHOCTBIO
I'. Dnekrpuueckum conpoTtuBieHueM koHTypa . CKOpOCThIO M3MEHEHHUSI MAarHUTHOTO MTOTOKA
9. Kakoif MarHUTHBIN MMOTOK CO3J]a€T CUJTY TOKA, paBHYIO | A, B KOHTYpE ¢ MHIYKTUBHOCTHIO B 1 ['H?
A.1A Bb.1Tu B.1B6 I.1Tn A 1D
10. YeMy paBeH MardMTHBIH IOTOK, IIPOHU3BIBAIOLIMI MOBEPXHOCTH KOHTYPA IUIOIAALI0 1 M2, HH LYK
MarHuTHOTO 110J1s paBHa 5 Tn? Yron Mexy BEKTOPOM MarHMTHOM MHAYKIMH ¥ HOPMaJbio paBeH 60°.
A.5® B.2,5B06 B. 1,25 B0 I'. 0,25 B6 1. 0,125 B6
11. Tlpu mepeMeleHnH 3apsaa 1Mo 3aMKHYTOMY KOHTYPY B BUXPEBOM 3JIEKTPUUYECKOM I10JIe, paboTa mos
paBHa....
A. Honb B. Kakoli — To Bemuunnue B. O 1C nnaykiuun
12. OnpenenuTh UHIYKTUBHOCTD KaTYIIKU, €CJIH MU cuje Toka B 2 A, oHa umeet sHepruto 0,4 Jx.
A.200l'a  B.2wmlH B.100T's T.200wm[H A. 10 m['H
13. Tlo mpsiMmoMy TTPOBOAY T€UET MOCTOSHHBIN TOK. BOMM 31U mpoBoaa Habmro1aetcsl. . .
A. Tonbko MarHUTHOE MOJIE b. TosibKO 3JIEKTpHUYECKOE T0JIE
B. DnexrpomarautHoe nosie  I'. [loouepenHo To MarHuTHOE, TO JIEKTPUUECKOE TTOJIE
14. KakoBa 3/IC wunaykuuu, Bo30yknaemas B NPOBOJHUKE, MOMEIIEHHOM B MAarHUTHOE IIOJE C
unaykuuen 200 mI'H, ecniu oo mosnHoCThIO Mcue3aeT 3a 0,01 ¢? Ilnomans, orpaHryeHHass KOHTYPOM,
paBHa 1 M2,
A.200B Bb.20B B.2B r.o2s 1.0,02B
15. Onpenennuth CONpOTUBIIEHHE MPOBOJHUKA JUIMHOW 20 M, IOMEIIEHHOIO B MarHUTHOE II0JIE, €CIIU
ckopocTh nBrxkeHus 10 m/c, maaykuus nons pasua 0,01 T, cuna toka 2 A.
A.4000m B.001OM B.04Om T.10m J.100m
16. MOHO JIM HCTIONIB30BaTh CKPYYEHHBIN YUTMHUTENb OOJBIION JUTMHBI TPH OOJIBIION Harpyske?
A. Nuorna Bb. Her B. /la I'. Henomnro
Karou k Tecty «JIe KTPOANHAMHKAY .

Ne 1 2 3 |4 |5 6 |7 8 9 10 |11 |12 |13 |14 |15 |16

Bapuaut 1 | b B |B |I" |A |B (E |I' |b (' | |A |b |B (b |T

Bapuant2 | b A |b |B |B |B |A (A |B |b (B |I' |[A |b |[I' |b

Kputepuu oneHuBanusi padoThl .




90 - 100% BwimonHeHHOH padoThi(13 3amannii) — «5»;
75 — 85% BeimonaerHOM padoThI(10-113amanmit) — «4»;
50 — 70% BeITIOTHEHHOH paboTHI(7-9 3amanuii) - «3».

Tect «Kojed0aHus U BOJHBI
Bapuant Nel
1. Yem oOBsICHsIETCSI B3aUMOJICHCTBHE IBYX MapalIeIbHBIX TPOBOJIHUKOB C OCTOSTHHBIM TOKOM?
1) B3aUMOJICHCTBHUE ICKTPHUECKUX 3aPSI0B;
2) JeiCTBHUE 3JEKTPUIECKOTO IMOJIS OJHOTO MPOBOJAHUKA C TOKOM Ha TOK B IPYTOM MPOBOIHUKE;
3) neiicTBHE MArHUTHOTO TOJISL OJJHOTO MPOBOTHUKA HA TOK B JAPYTOM MPOBOHHKE.
2. Ha xakyro 4acTHIly JIeHCTBYeT MarHUTHOE 1oJjie?
1) Ha ABMOKYIIYIOCS 3apsOKEHHYIO; Ha JIBHIKYIIYIOCS HE3apsDKCHHYIO;
2) Ha MOKOSIIYIOCS 3apsDKCHHYIO; Ha IMTOKOSIIYIOCS HEe3apsHKeHHYO.
3. Ha kaxoM W3 pUCYHKOB IPaBHJIBHO ITOKA3aHO
HalpaBJ€HUE WHAYKIIMA MArHUTHOTO  MOJIA, A. B. B. B
CO37IaHHOTO MPSIMBIM MPOBOTHUKOM C TOKOM. 7 TB‘ I l B I
1) A; 2) b; 3)B.
B
4. ITpsiIMOTMHEWHBIA MPOBOMHUK JIHMHOW 10 M HaXOaUTCS B OJHOPOJHOM MarHUTHOM IT0JI€ C MHIYKITUCH
4 Tn u pacnionoxen 1o yriiom 300 Kk BEKTOpY MarHMTHON MHAYKIMH. YeMy paBHa CHJIa, A€HCTBYIOas
Ha MPOBOJHUK CO CTOPOHBI MArHUTHOTO TIOJISI, €CJIM CUJIa TOKa B IPOBOJHUKE 3 A?
1) 1,2 H; 2)0,6 H; 3) 2,4 H.
5. B MarHuTHOM mOJNIE HAXOAUTCA MPOBOIAHUK C
TokoM. KakoBo HampaBieHue cuibl Amiepa,
JIEHCTBYIOLIEH Ha POBOAHUK?
1) orwmac; 2)kHawm; 3) paBHa HYIIIO. 1

n )

u

6.DJIeKTpOMarauTHAst MHIYKITUST — JTO:
1) sBIeHME, XapaKTepPHU3yIoIllee AeHCTBHE MATHUTHOTO TIOJIS Ha ABHIKYIIMICS 3apsi;
2) sBICHHUE BO3HMKHOBCHHS B 3aMKHYTOM KOHTYPE OJJICKTPUYECKOTO TOKa TPU H3MEHEHUU
MAarduTHOTIO ITOTOKA;
3) sBICHHE, XapaKTEPU3YIOIIEe ICHCTBHE MATHUTHOTO IOJIS Ha MTPOBOJHKK C TOKOM.
7. Jletn packaunBaroTcs Ha Kauyensix. Kakoit aTo Bua konebaHuii?
1. cBOOOIHEIE 2. BBIHYXKJEHHBIE 3. ABTOKOIEOAHUS
8. Teno maccoit M Ha HUTH JuIMHOW | coBepimaer komebanus ¢ nmepuomoM T. Kakum Oyaer mepuon
KoJIeOaHMI Tera Maccoi M/2 Ha HuTH AynHOM 1/2?

1.2T 2.T 3.4T7 4.%T

9. CropocTts 3ByKa B Bojie 1470m/c. KakoBa anmuHa 3ByKOBOM BOJIHBI Ipu nepuojie koaedanuit 0,01¢?
1. 147xm 2. 1,47cm 3. 14,7m 4.0,147m

10. Kak Ha3bpIBaIOT YHCI0 KoJeOaHmit 3a 27c?
1. yactora 2. [lepuon 3. ®aza 4. Iluxnuueckasi yacToTta

11. Manpuuk yensiman 3xo depes 10c mocne BoicTpena mymkd. CKopocTh 3ByKa B Bo3ayxe 340m/c. Ha
KaKOM PacCTOSHUU OT MaJlbuMKa HaXOJUTCS MpEnsSTcTBUE?
1. 1700m 2.850m 3. 136Mm 4. 68m
12.0npenenuts mepruoa CBOOOMHBIX SJIEKTPOMATHUTHBIX KOJI€OaHWN, €ciM KoyeOaTenbHBIH KOHTYp
COICPKUT KaTyIIKy HHIYKTUBHOCTBHIO IMKI'H M KOHIAEHCATOP €MKOCThIO 36 D.
1. 40HC 2.3-10%8¢  3.3,768:108 4.37,68-1018¢
13. Tlpocreiimas komedaTenbHass CHUCTEMa, CoJepXKamas KOHICHCATOP M KaTYIIKy WHIYKTUBHOCTH,
Ha3bIBAETCH. ..
1. aBTOKONIEOATENBHON CHCTEMOM 2. konebaTenbHOU CUCTEMOM
3. xonebaTeNnbHBIM KOHTYPOM 4. xonebarenbHas yCTaHOBKa
14. Kak u moueMy HM3MEHSETCS SJEKTPUUYECKOE COMPOTHBIICHHE MOIYIMPOBOJHUKOB MpPH YBEIHUYEHUU
TeMneparypsi?



1. YMeHbIaeTcs n3-3a yBEINYEHUS CKOPOCTH IBHIKECHHUS JIIEKTPOHOB.

2. VYBenuuuBaeTcss M3-3a YBEIMUYEHHUS aMIUIATYAbl KOJEOaHMH MOJIOKUTEIBHBIX HOHOB
KPUCTAJUINYECKON PELIECTKH.

3.YMeHbIACTCA H3-3a YBEJIMYEHHUS KOHILEHTPALUM CBOOOJHBIX HOCUTENEH 3JIEKTPHYECKOro

3apsa.
4.YBenuuuBaercs M3-3a YBEJIMUYEHHS KOHLEHTPAIMM CBOOOJHBIX HOCHTENEH 3JIEKTPHUYECKOrOo
3apsi.
Tecr «Kosed0anust 1 BOJIHBI»
Bapuant 2

1. IToBOpPOT MarHUTHOM CTPENKH BOIM3U MPOBOJHUKA C TOKOM OOBSICHSIETCS TEM, YTO Ha Hee AeUCTBYET:
1) MarHuTHOE MoJie, CO3MAaHHOE IBUKYIIIMMUCS B IPOBOTHIKE 3apsiaMH;
2) DIEKTPUYECKOE MOJIe, CO3AaHHOE 3apsiaMH TPOBOTHHKA;
3) BJIEeKTpUYECKOE MOJIe, CO3JaHHOE IBMKYIIIMMHUCS 3apsilaMHi TTPOBOIHHKA.
2. JIBMOKYIIMICS DIIEKTPUYCSCKUH 3apsi1 CO3/1aeT:
1) TONBKO 3JEKTPHUUECKOE TOJIE; KaK IJICKTPHUECKOE T0JIe, TAK U MAaTHUTHOE I0JIC; TOJIBKO
MarHuTHOE ToJIe.

3. Ha xakoM W3 pHCYHKOB IpPaBHJIBHO MOKa3aHO
HalpaBJIeHWEe WHIYKIUU MArHUTHOIO  ITOJIA, ) ’ ) B
CO3JTAaHHOTO MPSMBIM MPOBOJHUKOM C TOKOM. I F B I Iﬁi I

2) A 2) b; 3)B.
B
4. IlpssMONMHENWHBIH IPOBOAHUK JUIMHOM 5 CM HaXOJIUTCSA B OAHOPOJHOM MarHUTHOM II0JI€ C MHYKIUEN
5 Tn u pacnionoxken nox yrom 300 K BEKTOpY MarHuTHOM MHIAyKIMK. UeMy paBHa Cuila, IeHCTBYIO IAs

Ha MPOBOJHUK CO CTOPOHBI MATHUTHOTO TOJISI, €CJIM CHJIa TOKAa B IPOBOJHUKE 2 A?
1) 0,25 H; 2)0,5 H; 3) 1,5 H.

5. B MarHuTHOM mOJNIe HAXOOUTCA TPOBOAHUK C —

TokoM. KakoBo HampaBieHwe cuibl Amriepa, - .

JISUCTBYIONICH Ha TPOBOJHUK? Iz - B
1) orwnac; 2)kHawm; 3) paBHa HYIIIO. A

6. Cuna Jlopenna neiictByer
1) Ha He3apsHKSHHYIO YaCTHIY B MATHUTHOM I10JI€;
2) Ha 3apsHKEHHYIO YaCTHILY, MIOKOSIIYIOCS B MAarHUTHOM ITOJIE;
3) Ha 3apsHKEHHYIO YaCTHILY, IBHIKYIIYFOCS BJIOJIb TMHHI MATHUTHOW WHIYKIIHMH TTOJIS.
7. Ha kBajipaTHy10 paMKy ILIOMIAABI0 2 M? TIPU CHJIE TOKA B 2 A JISHCTBYET MaKCHMMAJIBHBII BpAIAK0 KA
MOMEHT, paBHbIi 4 H-M. KakoBa MHAYKIIMSI MarHUTHOTIO MOJISL B MCCIEAYEMOM IIPOCTPAHCTBE ?
1) 1Tm; 2)2Tn; 3)3Tn.
8. Kakoit Buj kostebanmsi HaOIFO1aeTCs MPU KAYaHUH MAasITHUKA B dacax?
1. cBoOOaHBIE 2. BBIHYXKJICHHbBIC 3. aBTOKOJICOaHMsT 4. ynpyrue KojaeOaHus
9. CxopocTb 3ByKka B Bozayxe 330m/c. KakoBa yactoTa 3BYKOBBIX KoJeOaHUH, €ClIM JIMHA BOJHBI paBHA
33cm?
1. 1000I'a 2. 100I'y 3.10I'a 4.10000I'm  5.0,1Tx
10. Omnpenenuth nepuox CBOOOAHBIX SJIEKTPOMArHUTHBIX KOJICOAHUHM, €ClU KoJIeOaTeNbHBIH KOHTYP
COJIEP’KUT KOHJIEHCATOP eMKOCThIO IMK®D U KaTylIKy WHIyKTUBHOCTBIO 36I'H.
1) 1,4-108¢ 2)2,4-1018¢ 3)3,768:108¢ 4)37,68:103¢
11. OnpenenuTps 4YacTOTy U3IYy4aeMblX BOJH CUCTEMOM, coepkKallel KaTylKy HUHIYKTUBHOCTbIO 9'H U
KOH/JIEHCATOP 3JIEKTPOEMKOCThIO 4dD.
1. 72n 'y 2. 12n ' 3.36 'y 4.6Tu 5.1/12n I'm
12. TTo xako¥ M3 XapaKTEPUCTUK CBETOBOW BOJIHBI OTIPEJICIISICTCS €€ IIBET?
1. mo mIMHE BOJIHEI 2. mo yactore 3.mo ¢aze 4. mo ammutyae



13. Hesaryxaronme KojeOaHUs, MPOUCXOAAIIME 3a CUCT MCTOYHHWKA DHEPTHHU, HAXOISAIMIETOCS BHYTPH
CHCTEMBI, Ha3BIBAIOTCA. ..

1. cBOoOOHBIE 2. BBIHY)K/ICHHBIE 3. ABTokoneOanusi 4. ynpyrue KoieOaHus
14. Yucras Boma sBusiercss audnekrpukoMm. [louemy Boambiii pactBop comu  NaCl sBisercs
IIPOBOJTHUKOM?

1. Conb B Bozie pacniamaercs Ha 3apspkeHHbIe HOHBI Nat u CF.

2. TTocne pactBopenus coinu monekynbl NaCl mepenocsr 3apsin

3. B pactBope ot mosiekyiisl NaCl oTpbIBaroTCs 3J1EKTPOHBI M IEPSHOCST 3apsill.

4. Ilpu B3aMMOJICHICTBUU C COJIBEO MOJIEKYJIBI BOJIbI PACIIaIal0TCsl HA MOHBI BOJIOPO/Ia M KHCI0OpOaa

K4 k Tecty «KoJie0aHUs ¥ BOJTHBIY

Ne 1 |2 |3 ]4a |5 ]6 [7 |8 |9 |10 |11 [12 |13 [14
Bapuant 1 3 |11 (3 |2 (2 |2 |3 |2 (3 |4 1 3 3 4
Bapuant 2 1 12 |3 |1 |1 |3 |4 (1 |1 |4 2 1 3 3
Kpurepuu one HuBanust padoThl:
90 - 100% BwImonHEeHHOI padoThI(13-14 3amanuii) — «5»;
75 — 85% BeimonaerHOM padoThi(11-12 3ananmit) — «4»;
50 — 70% BeImonHEeHHO# paboThI(7-10 3amanmii) - «3».
Tect «OnTHka)»
Bapuanr 1
1. 3akoH oTpakeHUs CBETa UMEET BUI (CM. PHC.)
_ _sina _ _ ﬂ
A a=p. B.n—sinﬁ. B.y=o. T. n—sinu
1 cpena '
- 2cpena S ey ~— 2
A%
2. 3aK0OH TPEIOMIICHUS CBETa UMEET BUJI (CM. pHC.)
A.n=322 B. a=p B.n=2r o=tk
) sin g’ ' ’ ’ sinu " sin oy,
3. [lpenenpsHBIN Yyroa MOJHOTO OTpakeHUs (CM. pUc.) 0003HAYEH ...
A a b. u B.po TI.¢
4. Yron nanenwus (cM. puc.) 0003HaueH
A «a b.y B. ¢ I.p
5. Yron otpaxenus (cM. puc.) 0003Ha4YeH
A «a b. B B.y .o
6. Yron npenomiieHus (cM. puc.) 0603HaueH
A. 1o b.pn B. ¢ e
7. 3aBUCUMOCTD [10KA3aTelIs MPEJIOMIICHHS BEUIECTBA OT YaCTOTHI (JUTMHBI) BOJIHBI HA3bIBACTCS
A. mudpaxumei, b. untepdepenuueii,  B. mucnepcueii,
I'. korepenTHOCTBIO, /I, monsipu3anuei, E. nuckpeTHoOCTBIO.

8. CrmocoOHOCTh JIEKTPOMArHUTHOM BOJIHBI IIPOXOJIUTH Yepe3 OJTHOOCHBIH KPHUCTAILT B ONPEICICHHOM
HaIpaBJICHUU HA3bIBACTCS

A. xorepeHTHOCTBIO, b. nHTEphepenuueit, B. qucnepcuei,

I'. monsgpuzanuert, [[. nudpakiuei, E. nuckpeTHOCTEIO.

9. CnoxeHue IByX KOT€PEHTHBIX BOJIH HA3bIBACTCS



A. uarepdepeniueii, b. nuckpernocteto, B. mucnepcueit, I'. monmspuzanuent, . nudpaxmuei.
10. Orubanue BOTHOM MaJIbIX MPENATCTBUI HAa3bIBACTCS

A. nudpakuauei, b. xorepenTHOCTRIO,  B. nHTEpdepeHmuei,

I'. monsipuzanuei, Jl. TACKPETHOCTEIO, E. nucnepcuei.

11. MakcumMyMbl TpH HHTEPPEPEHILIUU OT IBYX UCTOYHHKOB BO3HHKAIOT IIPH YCIOBHH
A. Ad=k:k.  B. Ad=(2k+1)%. B. d'sing = k-A I. 2d=2-

12. MakcumyMmbl y TU(PPaKIIMOHHON PELIETKA BO3HUKAIOT IPH YCIOBUH
A. Ad=(2k+1)2. B.dsing =k B. 20=-. T. Ad=k).

Tect «OnTUKa»

Bapuanr 2
1. 3akoH mpenomiieHHs CBeTa UMEET BUJ (CM. PHC.)
sineg sin
A e=17. b. p=oa. B.n=—— I.n=—x
sin ¢ sin ¢,
(
£
1 cpena L i
2cpapa - WK __—— T ) a
L - : ; T /. : —
> s LAl
X ]

Puc. x saganusamM 1—6
2. IlpenenbHBIN yrosl MOJIHOTO OTpakeHus (cM. puc.) Obo3HaueH

A p b.a B.o¢ Ir.p

3. 3aKkoH oTpakeHHUs cBeTa uMeeT Bu (cMm. Puc.)

A e=vy B.n=2 B.p=a [.n=22Y
sine sin ¢

4. Yron otpaxkenus (cMm. Puc.) o6o3Hauen

A p b.¢ B.y I'a

5. Yron npenomnenus (cMm. Puc.) o6o3HaueH

A. ¢o b. B B.a I'.o

6. Yron manenus (cMm. Puc.) o6o3HadeH

A a b.y B. ¢ Ip

7. OrubaHue BOJHON MaJbIX MPETSTCTBUN Ha3bIBACTCA

A. mucnepcueti, b. uarepdepennueii, B. momspuszamnmei,

I'. muckperroctero, JI. qudpakiue, E. KorepeHTHOCTHIO.

8. CnoxeHue IByX KOT€PEHTHBIX BOJIH Ha3bIBACTCS

A. mucniepcueit, b. mudpaxmueir, B. uatepdepenuneit, ['. muckperHocTsio, [l. momspusanuei.

9. 3aBUCHMMOCTD IMOKa3aTelNsl MPEIOMIICHHS BEIIECTBA OT YaCTOTHI (JAJTMHBI) BOJTHBI HA3bIBACTCS

A. nmucnepcuei, b. unrepdepenmueii, B. KorepeHTHOCTEIO,

I'. niudpaxuueit, J. mucKkpeTHOCTHIO, E. monspuzanuei.

10. CnocoOHOCTh 3JIEKTPOMATHUTHOM BOJHBI IPOXOJIUTH YEpe3 OJIHOOCHBIM KpHUCTAJIT B
OIIPEEICHHOM HAallPaBJICHUU HA3bIBACTCS

A. KOTEpEHTHOCTHIO, b. nuckpernocteio,  B. monspuzanuei,

I'. iudpaxuueit, . mucniepcuen, E. unatepdepenmueii.

11. MuHMMYMBI IpU UHTEPPEPEHLINH OT IBYX UCTOYHHKOB BO3HHUKAIOT MPHU YCIOBUU
A. dsing=kh  B. Ad = (2k+1) B.2d=2- T.Ad =k}
12. MakcumyMbl Tpu HHTEPPEPEHIIUU OT IBYX MCTOYHHKOB BOSHUKAIOT IIPH YCIOBHH
A.2d=2  B.dsinp=kh  B. Ad=kd T.Ad = (2k+1)]

Kuarou k Tecty «OnTuka:

Ne 1(2|3|4|5(6]|7 8|9 |10]11 |12
Bapuanr 1 B(B|(I''|b|I'|B|B|I'|A|A |[A |b
Bapuanr 2 B(I'A(B|I' B|A|B|A|B |b |B




Kpurepuu one HuBaHus padoT:
90 - 100% BrImosTHEHHO# padoThI(11-12 3amannii) — «5»;
75 — 85% BoinonHenHo padotei(10-113amanmit) — «4y;
50 — 70% BbITIOIHEHHO pabOTHI(6-9 3amanuii) - «3».

Tect «AtomHasi ¢pusuka»
Bapuanr 1
1. KT0 OTKpbLI sSIBJIEHHUE PaAMOAKTUBHOCTHU ?
a) M.Kropu; 6) H.bop; B) I)x.Tomcon; r) 3.Pezepdopn; 1) A.bekkepens.
2. VI3MeHsieTcs M aTOM B pe3yabTaTe paauoaKTUBHOTO pacmnania?
a) aTOM HE U3MECHSIETCS,
0) u3MeHsETC s 3a1ac YHEPTUHN aTOMa, HO aTOM OCTAETCsl aTOMOM TOT'O K€ XMMHYECKOTO 3JIEMEHTA;
B) aTOM M3MEHSETCS, IIPEBPALLAETCS B @TOM JPYroro XMMHYECKOIo 3JIEMEHTA,
r) aTOM Ha KOpPOTKO€ BpeMsl H3MEHSeTCA, HO OYeHb OBICTPO BO3BpALAETCS B IMPEXKHEE HCXOTHOE
COCTOSIHME
1) B pe3ynbTaTe paJlOaKTUBHOIO paclaja aTOM ITOJHOCTBIO UCYE3aeT.
3.Uro Takoe B-uznmydeHue
a) IOTOK ITOJIOKUTENBHBIX HOHOB BOJIOPO/JIA;
0) MOTOK OBICTPBIX JIBYX3aPSAAHBIX MOHOB Iejus;
B) ITOTOK OBICTPBIX DJICKTPOHOB;
I') IOTOK KBAaHTOB 3JIEKTPOMAarHUTHOTO M3JTy4EHUsI BBICOKON YHEPTUM;
1) TOTOK HENTPaJIbHBIX YACTHUII.
4.Kaxoii mpubop mo3BosieT HaOMI0AaTh CIebl 3apsHKCHHBIX YaCTHI[ B BUJIE MOJOCHI U3 Karellb BOJBI B
raze?
a) (POTOIJIaCTHHKA;
0) CHUHTHUJUISILIUOHHBIN CUCTYHK;
B) cuetuuk ['eitrepa-Mrosepa;
r) kKamepa Buibcona;
1) SJIEKTPOHHBIN MUKPOCKOII.
5.B aromHoMm siape coaepxkutcs 25 nporoHoB U 30 HeiTpoHOB. KakuM MONOKUTENBHBIM 3apsiioM,
BBIPXKEHHBIM B JIEMEHTAPHBIX AJIEKTPUUECKUX 3apsaax +e, o0iagaer 3To aTOMHOE siIpo?
a)t5Se; 0) +25¢; B)+30e, r1)+55¢; n)O0.
6. U3 xakuX 9acTHI[ COCTOSAT SiAjpa aTOMOB?
a) U3 MPOTOHOB 0) U3 HEUTPOHOB  B) M3 IPOTOHOB, HEUTPOHOB M AJICKTPOHOB T') U3 TPOTOHOB 1
HEHUTPOHOB 1) U3 IPOTOHOB U JIEKTPOHOB
7. CKOJIBKO 3JICKTPOHOB COJICPIKUTCS B AJICKTPOHHON 000JI0OUKE HEUTPAIBHOTO aTOMa, y KOTOPOTO SIIPO
COCTOMUT U3 6 MPOTOHOB U 8 HEUTPOHOB?
a)6 0) 8 B)2 1) l4 n) 0
8. DHeprus cBs3U spa U3 JBYX MPOTOHOB M TpeX HEUTpoHOB paBHa 27,4M»3B. Uemy paBHa ynenbHas
SHEPrUs CBs3U sapa’?
a) 13,64 MaB/aykn ~ 6) 9,11 MaB/aykn B) 5,47 MaB/nyxn r) 54,68 M»aB/ HyKn
9. Kakue yacTHIBl M3 MEPEYHCICHHBIX HIJKE JIerde APYTHX CHOCOOHBI NMPOHHWKATH B aTOMHOE SJIPO H
BBI3BIBATH SAJICPHBIE peaKIuu?
a) DJIEKTPOHBI  0) MPOTOHBI  B) 0-YACTUIIBI T') HEUTPOHBI 1) BCE IEPEUNCIECHHBIE TPUMEPHO OJIMHAKOBO
10. TIpu CTOJKHOBEHMHM TPOTOHA 1 p C SAAPOM aToMa M30Toma JuTHs '3 Li oOpasyercs sapo msoromna
Oepuius 7 4Be ¥ BbUIETAET Kakasi-To eme yactuia X/ sLi + 74p — 74Be + X. Kakas »To wactuma?
a) raMMa-KBaHT, 0) AJIGKTPOH, B) IO3UTPOH, T)IPOTOH, 1) HEHTPOH.

Tecr «Aromuas ¢pusnka»
Bapuant 2
1. [To xakoMy JEHWCTBUIO OBLIO OTKPBITO SIBJIICHHUE PAIUOAKTHUBHOCTH ?
a) Mo AeHCTBUIO Ha (OTOIIACTHHKY;
0) IO MOHU3HUPYIOIIEMY JICHCTBHIO HA BO3IYX;
B) 110 BCIIBIIIKAM CBETA, BHI3BIBAEMBIM B KPUCTAIIJIAX yIapaMy YacTHll,
I) IO ciiejaM B KaMepe BuibcoHa; 1) O MMITyJabcaM TOKa B cueTuunke I'elirepa.



2. Yrto Takoe o-uzmydeHue?
a) IOTOK I1OJIO’KUTENIBHBIX HOHOB BOJOPO/JIA;
0) MOTOK OBICTPBIX JIBYX3aPSAAHBIX MOHOB Iejus;
B) ITOTOK OBICTPBIX JJICKTPOHOB;
I') IOTOK KBAHTOB 3JIEKTPOMAarHUTHOTO U3Iy4EHUs BBICOKON IHEPIUU.
3. Uro Takoe y-u3mydeHue?
a) MOTOK MOJIOXKHUTEIbHBIX HOHOB BOJIOPOAA;
0) MOTOK OBICTPBIX ABYX3aPSIHBIX MOHOB Ieus;
B) IOTOK OBICTPBIX AJIEKTPOHOB;
I') HOTOK KBAaHTOB 3JIEKTPOMarHUTHOTO HU3Iy4€HUs BBICOKON SHEpPIUu;
J) TOTOK LIEHTPaJIbHBIX YACTHUII.
4, Kakoil mpuOOp mpu MPOXOXKJICHUH Yepe3 HEro HOHU3MPYIOIICH YacTUIIBI BBIAACT CUTHAI B BHUJIC
KpPaTKOBPEMEHHOI'0 UMIIYJIbCA 3JIEKTPUYECKOr0 TOKa?
a) cuerunk ['eiirepa; 0) kamepa Buiibcona; B) (oTOdeMeHT; T) ocumiorpad; 1) JMHAMUK.
5. UTo 0AMHAKOBO y aTOMOB Pa3HbIX U30TONOB OJJHOTO XMMHUYECKOIO 3JIEMEHTA U 4YTO pa3InyHO?
a) OJJMHAKOBBI 3apsi/ibl U MacChl aTOMHBIX S/I€P, PA3IMUHbl XUMUUYECKHE CBOICTBA aTOMOB;
0) OZIMHAKOBBI 3apsAbl SJIEP, PA3IUYHBI MACCHI SJIEp U XUMUUYECKUE CBOMCTBA A/Ep;
B) OZJMHAKOBBI 3aps/ibl AA€p U XMMUYECKHE CBOMCTBA aTOMOB, Pa3IMYHbI MAcChl aTOMOB;
I') OIMHAKOBBI MACChI SAEP, Pa3IMYHbI 3apsibl A1€p U XMMUYECKUE CBOICTBA aTOMOB;
1) OIMHAKOBBI MacChl S/Iep U XMMHYECKUE CBOWCTBA aTOMOB, Pa3INYHBI 3apsbl sIEp
6. B atoMHOM siipe coziepkuTcst Z poToHOB U N HEHTpoHOB. UeMy paBHO MaccoBOE€ YHCIO A 3TOro
sapa?
a)Z; ON; B)ZN; T1N-Z; m)Z+N
7. Macca atomMHOTrO sipa U3 Z npoToHOB U N HEHTPOHOB paBHA My, Macca MPOTOHA My, Macca HEHTpOHa
mMn. Yemy paBHa dHEprUs cBs3U sAapa?
a) my'c?; 6) (my+Z'mp+N-mn)c?; B) (m—Z'mp—N-"mn)'c?; 1) (Zmp+N-mn—my)c?; 1) (Z'mp+N-mn)-c?.
8. s BerumcieHus sHepruu cBssu aapa B CU mo dopmyne E=Amc? B KaKuX e€IMHMIAX HYKHO
BBIPA3UTh 3HaUeHuE Aedekra Maccbl Am siapa?
a) B aTOMHBIX eIMHUIIaX Macchl;  0) B MerasjiekrpoHBosbTax(M»aB);
B) B MUJIJTUTPaAMMaX; I) B rpaMMax; 1) B KUJIOTpaMMax.
9. MoeT M NpU OCYILECTBICHUU SIEPHON PEaKUU BBIIEIUTHCS OONbIIEE KOJIUUYECTBO DHEPTHH, YEM
IPUHOCUT B SIIPO YaCTULIA, BBI3bIBAIOLIAS PEAKIIUIO?
a) MOXKET, HO TOJIBKO B PEAKIUAX CUHTE3a;
0) MOKET, HO TOJILKO B PEAKIIMSIX JICTICHUS SED;
B) MOXKET B Pa3IMYHBIX TUIIAX PEAKLUH;
I) HE MOXKET HU B KaKUX PEaKIHUsX;
1) BBIJICJIEHUE SHEPTUU BCET/1a PABHO MOMIOIIEHHONW YHEPIrUU
10. Sapo aroma uzoromna asora 47 N mormomaer HeTpoH lon, KCIyCKaeT MPOTOH 1p M NMpeBpamaercs B

aapo X: 147N+on—lip+X. SIapom Kakoro n3oTomna sBIsSETCs SApoX?
a)l%N;  6)1%7N; B)146C; r)%C.

Kiarou k Tecty «KATOMHAs (hU3HKA)» -

No 1 2 3 4 5 6 7 8 9 10
Bapuanr 1 II B B T 0 T a B r
Bapuant 2 a a T a B bi T a r B

Kpurepuu oueHuBanus padorbl:
90 - 100% BwImOTHEHHOH paboTHI(9-10 3amannit) — «5»;
75 — 85% BoINOTHEHHOM paboThI(7-8 3amanuii) — «4»;
50 — 70% BoinonHeHus padoThI (5-6 3aganuii ) — «3»

3.2.1. TunoBble 3a1aHUA 1151 OLIEHKHM 3HAHUH (PYyOeKHBI KOHTPOJIb)



1) InarnocTudyeckasi padoTa TPOBOAWUTCS IS OLECHKH O0O0IIe00pa3oBaTeIbHOM
MOArOTOBKM oOOydaronmxcss | kKypca mo (u3HKe MIKOJIBPHOM TPOrpaMMBl |
MOCJIEYIONIeH KOPPEKTUPOBKU THUIMMYHBIX OIIMOOK W 3aTPYAHEHHM CTYACHTOB B
Hayaje OOy4eHHUs.

CopepxaHue BXOJHOM  KOHTPOJIBHOM pabotel  cooTBercTBYeT denepanbHOMy
KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHAapTa OCHOBHOI'O OOIIEero oOpa3oBaHHs MO (DU3UKE
(mpukaz MwunoOpazoBanusi Poccum ot 05.03.2004 1. No 1089 "OO6 yTBepKIeHHUH
®denepanbHOTO KOMIIOHEHTa TOCYAApCTBEHHBIX OOpa3oBaTENbHBIX CTaHAAPTOB OOLIETO,
OCHOBHOTO OOIIET0 U CpeaHero (MmoJHoro) oduero oopaszoanud'.) CoaeprkaHue 3aJaHuii
BKJIIOYAET BCE OCHOBHBIE MOHATHUS, 3aKOHBI U SIBJICHHS, HEOOXOJIHMMbIE JJII YCBOCHHUSL.
Pa3paboTanHbIil TeCT MO (PU3UKE - 3TO CHCTEMA 3aJlaHUN Pa3HOrO YPOBHSI CJIOKHOCTU U
criequduueckoil (Hopmbl, MO3BOJIAIONIAS KAUECTBEHHO OLICHUTh CTPYKTYPY M U3MEPUThH
YPOBEHb 3HAHU.

Cpok npoBe1eHUs: CCHTIOPbD.

Bpems BoinosiHeHust: 90 MUHYT.

Bxoanas nuarnocrudeckasi padora no nucuuiinae QY .10 dusuka

Bapuanr 1 | Bapuanr 2

Yacrte 1:
K Kakaomy U3 3amanuii (1 — 8) mansl 4 BapraHTa OTBETA, U3 KOTOPHIX TOJIBKO OJIMH MPaBUJIBHBIN.

1 ABromMOOMIL Ha mNpsAMOIMHEHHOW gopore |1 ABTOMOOMIP HAuMHAET pPa3rOHATHCA —IIO
HAYMHAET Pa3sTOHATECA ¢ yckopeHueM 0,5 M/c2 u3 | IpAMOIMHENHON JOpOre U3 COCTOSHHS MOKOS C
COCTOSIHMSL ~ TIOKOS M 4Yepe3  HEKOTophld | yckopenuem 0,5 m/c?. Kakolt Gyaer CKOpOCTH
IIPOMEXYTOK BpPEMEHU JOCTUIAaeT CKOpocTH 5 | aBTomobOuiis uepes 10 c?

Mm/c. UeMy paBEeH 3TOT IPOMEKYTOK BPEMEHH? 1) 0,05 m/c. 2) 0,5 m/c. 3) 5 m/c. 4) 20 m/c
1)0,1c. 2)1c. 3)2,5¢c. 4) 10c. 2. ImeroTcst e aOCOMIOTHO YIPYTHE MPYKUHBI.
2 Nmerotcs aBe aOCONMIOTHO ympyrue npyxuHsbl. | [log meiicTBreM OIHOW M TOH K€ CHIIBI TepBast
K nmepBoii npyxunne npuiioxkena cuyia 6 H, a ko | npykuHa yuyiMHHIach Ha 6 c¢M, a BTopas — Ha 3
BTOopoii — 3 H. CpaBHute xectkocTh K1 mepBoii | cM. CpaBHHTE KECTKOCTh K1 TepBoil pyKHHBI C
NPYKHHBI C JKECTKOCTBIO K2 BTOpPOW TMPYKHHBI | JKECTKOCTHIO K2 BTOPOIi.

[IPH UX OJUHAKOBOM YUIMHEHUHU. 1) k1 = k2. 2) 4k1=ka2. 3) 2k1 = k2. 4) k1 = 2k2

1) k1= k2. 2) k1 =2k2. 3) 2k1 =k2.4) ki =k2 3 Kunernyeckast sneprusi tena maccoir 100 T,
3 /lBa Tenma HaxomATCS HA OJHOM W TOW JKE | COCKOJB3HYBINETO C HAKIOHHOH IUIOCKOCTH,
BBICOTE HaJ TNOBEpXHOCThIO 3emimu. Macca | paBHa 0,2 JIx. UeMy paBHa BbICOTa HAKJIOHHOU
OHOTO Teixa M1 B JBa pasza Oojblie Macchl | miuockoctu? Tpenuem npeneOpeyb.

apyroro tena Mz. OtHOcuTenbHO moBepxHocTH | 1) 0,1 M. 2) 0,2 M. 3) 1 M. 4) 2 ™M

3emiu noTeHuuanbHas sueprus Ep 4 Teno nBUXKETCA BJOJIb IOBEPXHOCTH CTOJIA O]
1) nepBoro Texna B 2 pasa OoJblle BTOPOro Tena | aeiicTBueM ropu3oHTanbHOM cuibl Tsaru 0,2 H ¢
2) BTOpOTO Tena B 2 paza OONbIIE MEPBOro Tena | yckopeHueM, paBHbiM 0,8 Mm/c?. Cuma TpeHus
3) nepBoro Tena B 4 pasa 6osbiie BToporo Tena | cocraiser 0,08 H. Yemy paBHa macca JaHHOTO
4) pToporo Tena B 4 pa3a OoJblle MepBoro Tena | tena?

4 AstomoOuap maccor 1 1, mBmkynmiics co | 1) 0,15 kr. 2) 0,33 xr. 3) 1,5 kr. 4) 3,3 kr
ckopocThio 20M/c, HaYMHaeT TOPMO3UTh U depe3 | 5 [Ipu mpeBpaleHNu )KUAKOCTA B TIap BETUUYMHA
HEKOTOpOE BpeMs OCTaHaBJIMBaeTcsa. UeMy paBHA | MEXMOJICKYISPHBIX MPOMEXKYTKOB ...

o0I1ast cuiia COMPOTHBIICHHUS IBUKECHHIO, €CITH 110 | 1) HE U3MEHSETCS.

MIOJTHOM OCTAaHOBKU aBTOMOOMJIb IIPOXOJIUT ITYTh | 2) MOXKET M YBEITMYMBATHCS, U YMEHBIIATHCS.

50m? 3) yMeHblaeTcs. 4) yBelnuunBaeTCsl.

1) 400 H. 2) 500 H. 3) 4000 H. 4) 8000 H 6 Ha pucynke mpuBeneH rpaduk 3aBHCHMOCTH
5 Ilocie TOro, Kak TOpsAYYH BOJNY HAJIMJIM B | TEMIEpaTypbl BOJbl OT BpeMeHH. HauanmbHas
XOJIOJIHBIN CTaKaH, BHYTPEHHSISI SJHEPTUS temrieparypa Boasl S0 °C. B xakom cocTosHUH

1) w Bompl, MW CTakaHa yMEHBIIMJACh | HAXOAUTCSA BOJAa B MOMEHT BPEMEHH T1?
2) ¥ BOJIbI, M CTaKaHa YBEJIMYHIIACh
3) crakaHa yYMEHBINMJIACh, a BOJbI YBEIMYMIIACH




4) cTakaHa yBEIMYMIIACh, & BOJIbI YMCHBIIMIIACH

6 Ha pucynke mpuBeneH rpaux 3aBUCHMOCTH
TeMITepaTyphl crpra oT BpEMEHH.
[TepBoHavanbHO CIHPT HaXOAUJICs B
razoo0pa3HoM coctosiHuU. Kaxas Touka rpaduka
COOTBETCTBYET Hadajly Ipoliecca KOHJICHCAIUU

ciupTa?
t°C
A
B B

0

v 1) A, 2)B.3) B.4) T
7 Kaxoi mpeuMyIleCTBEHHO BH/I TEILIONEPEIadm
OCYIIIECTBIISICTCS TIPU COTPEBAHUHU Yy KOCTpa?
1) TErIONpPOBOAHOCTD. 2) KOHBEKIIHSL.
3) usIy4deHue.
4) KOHBEKIUS U TEILIONPOBOIHOCTE
8 Heo6xoauMo 3 KCepuMEHTAIbHO OOHAPYKUTH,
3aBUCHUT T cuia COMTPOTHBJICHHS,
MPENATCTBYIOMIAS IBUKCHUIO TeIa B BO3IyXE, OT
pasmepa Tena. Kakde W3 yKa3aHHBIX IAPOB
MO>XHO MCIIOJIb30BaTh?

A B B r
°0Q0
m ma

DAuB.2)Aub.3)Aul.4)Burl

t:C 1) TOJIBKO B
N razoo0pa3HoM
50 V' 2) TONBKO B JKHJIKOM
0 3) uacth BOIABI — B
E T MHH o MIKOM COCTOSHUH, U
4acTh BOABI — B
ra3000pa3HOM

4) 4acTh BOJBI — B JKMJKOM COCTOSIHMH, M 9aCTh
BOJIBI — B KPHCTAJUTHIECKOM
7. Kakum cmoco6oM MOXKHO OCYILECTBHUTH
TEIUIONepeady MEXAY TellaMH, pa3aelieHHBIMU
0€3BO3IYIIHBIM MTPOCTPAHCTBOM?
1) TONBPKO C€ TIOMOIIBIO TEIIONPOBOIHOCTH
2) TOJIBKO C TIOMOIIBIO0 KOHBEKITUU
3)  TOJBKO C  TOMOUIBIO
4) Bcemu TpeMsi criocodaMu
8 HeoOXxoamMo SKCIIEPUMEHTAIBHO YCTAaHOBHTD,
3aBUCUT JIM BBITAIKMBAKON@AS CHIIA OT 00bheMa
MOTPY>KEHHOTO B XHJAKOCTHh Tena. Kakoit Habop
METAUTMYECKUX IMIMHAPOB U3 aTIOMHHUS |
MEJIM MOXHO UCIIOJI30BaTh 3TOMH 11eNn ?

A b mB
DA. 2)b.3) Aunub. 4) A unu B

HU3ITYy4CHUA

Yactb 2: IIpH BBIIIOJIHCHU N 3a,[[aHPIﬁ OTBCT HAJO 3alTUCATh B BUAC YHCJIa B YKA3aHHBIX CANHHUIIAX, d
TaK K€ pPacCueTHYIO (OpMyITy.

B1 B cocyn ¢ XO0nomHOW BOJOM OIYCTHIIH
CTaJIbHOE CBEpJI0 Maccoil 1kr, Harperoe [0
temnepatypsl 200°C. B cocyae ycraHOBHUJAach
temneparypa 50°C. Kakoe KOJINYECTBO TEIIOTHI
noiyyuna Bojga Ha HarpeBaHue? [lorepsamu
SHEPIWM Ha HAarpeBaHUE COCYJAa U OKPYKAIOILETO
BO3[yXa MpeHeOpedb. YIeNbHas TEIIOEMKOCTh
cramu  460x/(xr-°C).  OtBer  nmaTh B
KUJIOXKOYJISIX.

B2 Tenexka wmaccoit 20kr, ABMXKYIIAACA CO
ckopocthio 0,3M/c, HaroHseT APYTYI0 TEIEeKKY
Maccoi 30Kr, IBHXKYUIYIOCS B TY K€ CTOPOHY CO
ckopocteio 0,2Mm/c, u cuenmsiercs ¢ Held. Uemy
paBHAa CKOPOCTb JBHJKEHHUS TeJIekKEeK Iocie
cuenkn? OTBET 1aTh B M/C.

B1 OunosHoe Teno npu oxnaxaenuu Ha 20°C
BBIJICNIIET  KOJIMYECTBO  TEIJIOTHI,  PaBHOE
92001x. Yemy paBHa wMacca 3Toro Ttemna?
VaensHas TernoeMkocTh onoa 230/[x/(xr-°C).
OTBeT 1aTh B KT.

B2 Tenexka wmaccoit 20kr, ABMXKYLRAACS CO
ckopocteto 0,5 wm/c, croemiseTcs C JApyrou
TenexxKor Macco 30KT, IBUKYILIEHCS HABCTPEUY
co ckopoctbio 0,2m/c. UeMy paBHa CKOpPOCTh
JIBYOKCHUSI TENEKEK TOCHe CIENKd, KOora
TEJEKKU OyayT nBUTaThcs BMecTe? OTBET aTh B
M/C.

Yacrp 3: Ha3aaHue CIEeyeT 1aTh pa3BEPHYTHII OTBET

C1 /IBe cnupaym 3JEKTPOILUIMTKA OJAHAKOBOTO
CONPOTHUBJIEHUS] COEAMHEHbl MapajUIeNbHO U
BKJIFOYEHBI B CeTh C HampspkeHueM 220 B. Uemy
PaBHO COIPOTUBJIEHUE OJHON CIUPAIH IJIUTKH,
ecId BOJAa Macco 2 Kr, HaguTas B
ATIOMUHHMEBYIO  KacTproro  Maccod  200r,
3akunena 4vepe3 37c¢? HauvanpHas TemmepaTrypa
BOJbI U KacTproau cocrasiisia 20°C. Ilorepsmu
SHEPruU Ha HarpeBaHUE OKPYXKAIOIIETO BO3AyXa
npeHeOpeub. YenbHas TelJIOEMKOCTh BOJIbI

42001x/(xr-°C), amomuams 900 JIx/(kr-°C).

C1 Be CIIUpaJIx BIIEKTPOTIIIUTKI
conportuBienreM 1o 10 Om kaxaass COeTUHEHBI
napajuilelbHO M BKIIOYEHBI B  CeTh C
HanpsokenuemM 220 B. Boga maccoit 1 kr,
HAJIWTasl B QJIIOMHUHHMEBYIO KAaCTPIOJIO Maccou
300 r, 3akumena uepe3 37 c. UYemy paBHa
HavyajbHasi TeMIlepaTypa BOJbl U KaCTPHOJIH?
Iorepsmu JHEpPruu Ha HarpeBaHue
OKpY)KaIOIIero BO3AyXa IpeHeOpeub. YienbHas
TEMJI0EMKOCTh Boael 4200  JIx/(xr-°C),
aromuHUs 900 1x/(xr-°C).




Kuarou k imarsocruveckoii padore:

Yacte 1:

Ne Bonpoca | 1 2 3 4 5 6 7 8
Bapuant 1 4 2 1 3 4 2 4 1
Bapuant 2 3 3 2 1 4 3 3 2
Yacrtb 2:

Ne ponpoca 1 2

Bapuant 1 Q=cmAt; Q=69xH My + Myvy=(My+my)u; v=0,24m/c
Bapuaur 2 Q=cmAt; M=2kr Myo1- Myv=(My+my)v; v=0,08m/c

Kpurepuu onenkn:
Bomnpoc vactu 1 — 1 6am1; Bonpoc yactu 2 — 2 6aia, 3agada yactu 3 — 3 6asuia. Beero — 15 6amos.
13-15 Gayu10B — OLleHKa «5»
10-12 OamioB — orieHKa «é4»
7 - 9 6amnoB — oreHka «3»

2) KouTpoabHasi padoTa —HanboJjee pacnpocTpaHeHHas GopmMa KOHTPOJIS 3HAHUHN 1
yMeHui o0yvaromxcs. KoHTposibHbIE paboThI 10 (PU3UKE MPOBOISITCS C LIETIbIO
ONpENIENCHNS KOHEYHOTO PE3yIbTaTa B 00y4YE€HUN YMEHUIO IPUMEHSATh 3HAHUS IS
peIIeHHS 3a/1a4 ONPE/ICTICHHOTO TUIIA 110 TaHHOM TeMe min pazaeny. O0s3arenpHbIe
KOHTPOJIbHBIE pa0OThI IO (PU3MKE TSl 00yUaIOIIMXCS PEHA3HAY CHBI JIJIS
CHUCTEMaTH3aluuu U 000OILEHNs 3HaHUM, YMEHUI U HAaBBIKOB, IOJTYYEHHBIX IPU
n3ydeHnu Kypca qucuuiuimasl OY /1,11 dusuka.
Konmponvnasa pavoma Nel
KonTponwsHas padota mo teme: Monekymsipaas ¢usrnka. OCHOBBI TepMOIUHAMKUKH. BapuanT 1.
1. B cranpHOM Ganione HaxoauTes renuid maccoit 0,5 kr mpu remmnepatype 10°C. Kak uzmeHuTcs
BHYTPEHHSIS DHEPTHS Iellus, €CIH ero Temieparypa noBbicuiach 10 30°C?
2. B Beapo HamuTo 5 11 BOIBI, Temneparypa koTopoit 9°C. CKOJIBKO JTUTPOB KHIISATKA HYKHO JOJUTh

B BeIPO, 4TOOBI TeMIiepatypa BojsI ctana 30°C?

3. B Gamnone émxocthio 25,6 1 Haxonutes 1,04 xr a3ora npu gaiaeHuu 3,5 MIla. Onpenenuts
TeMIepaTypy rasa.

4. T'a3 naxoguTcs B Oamtone npu temneparype 288°K u gasnenun 1,8 MIla. IIpu kakoii
TeMIeparype JaBJCHHE ra3a craHeT paBHBIM 1,55 MIIa? O6bséM OamioHa cuuTaTh HEU3MEHHBIM.

5. TlpexacraButk naHHbIi nporecc B koopaunatax V(T) u P(V)

6. 4
P, Ila

»
»

T, K

6 . Kak usmenurcs Buyrpennsis sueprus 240r kucnopoaa O2 npu oxnnaxkaeHuu ero Ha 100K?
(Monspnaas macca xkucnopoga 32*10-3kr/mons, R=8,31 Jx/mMonp*K)



7. Tpu temneparype 280K u nanennn 4*10°I1a a3 3anumaet oovem 0.1 m3. Kakas pabora coBepmieHa
HaJ Ta30M 10 YBEIMUYEHUIO ero o0beMa, eciiu oH Harpet a0 420K npu nocrosauoM nasienuu? (OTBer
Hamucathb B KJ[X).

8. Onpenenuth HavaabHYIO TeMieparypy 0.6 Kr 0J10Ba, €CIIU IIPU IOTPYKEHUHU €€ B BOJLY MAacCOU 3 KT
npu 300K ona Harpenacs Ha 2K.(Crom=4200 JDx/Kr*K, Conosa=250 Ix/kr*K)

9. Kakyro cuity TSrM pa3BHBAaeT TEIIJIOBO3, €CJIM OH BEJET COCTaB CO CKOPOCTh 27 kM/u U pacxoayetr 400
KT IM3eIB6HOT0 Toprodero B uac npu KIIJT 30% (q=4.2*107 JIx/xr)

10. [IByxaromHOMY Ta3y cooOmeHo 14x/[x tennotsl. [Ipu 3ToM ra3 pacumpsiicst pu MOCTOSIHHOM
naBiaeHuu. Onpenenuts paboTy pacuMpeHus ra3a 1 UI3MEHEHNE BHYTPEHHEHN dHepriu rasa.

KonrtpoabHas padora no reme: MoJiekynsipHas pusnka. OCHOBbI TepMOAUHAMHUKH. Bapuanr 2.

1. B cranpHOM Ganione Haxoautes kucnopon maccoit 300 r mpu remmnepatype 15°C. Kak
W3MEHUTCA BHYTPEHHSS SHEPTUs KUCIOPOAa, €CIIM €ro TeMiepaTrypa noBbicuiach 1o 27°C?

2. B cocyne BmectumocThio 500 cm® comepxutes 0,89 r Bogopoaa npu temneparype 17°C.
OnpenenuTs AaBJaeHUE ras3a.

3. Kakoe Koau4ecTBO TENJIOTHI CIAEAYeT COOOIMTh 5 KT MeaH, B3ITOH mpu Temneparype 13°C,
YTOOBI HAarpeTh €€ J10 MJIABJIEHUS U pacIIaBUTh?

4. 10 r kucnopoaa naxoautcsa noa nasinenuem 0,303 MIla npu Temneparype 10°C. Ilocne
HarpeBaHus IMPU MOCTOSIHHOM JaBJICHUH Kucaopo 3aHsu1 00bEM 10 1. HaliTn HawanmbHBIH 00BEM 1
KOHEUHYIO TEMIIEpaTypy rasa.

5. TlpencraBuTh AaHHbIi npouecc B koopaunatax P(T) u P(V)

?

V, M8 4 1

T, K

n
»

6. Kak n3MeHuTcs BHyTpeH st SHeprus 4 MoJiell 0THOATOMHOTIO UJICAJIBHOTO Ta3a IPU YMEHBIIEHUHU €r0
temneparypsl Ha 200K? ( R=8,31 [x/mMonbp*K)
7. Ilpu n306apHOM HarpeBaHUM HEKOTOpoi Macchl kucinopoaa O2 Ha 200K coepiieHa padora 25 k/[x
0 YBEIMYEHHUIO ero oobvema. Onpenenuts Maccy kuciopoaa.( R=8,31 Jlx/mons*K)
8. B mannmuHOe Maciio maccoit Mmi=6 kr nipu temmneparype 11=300 K onymeHa cranpHas aeTainb Maccon
me=0,2 kr npu temnepatype T2=880 K. Kakas remneparypa ycTaHOBHUJACh ITOCIIE TENI000MeHa?
(C1=21001x/xr*JI, C2=4601x/xr*K)
9. JlBuraTens peakKTHBHOTO caMoJIeTa pa3BuBaeT MOHOCTh 4.4 *104 kBt mpu ckopoct 900 kM/9 1
norpebiser 2.04 *103 kr kepocuna Ha 100 kM myrr. OnpeneanTs KO3PPUIMEHT MONE3HOTO AEHCTBHS
nsurarens. (q=4.31*107 JIx/kr)
10. ITpu n306apHoM pacumpenuu 20r Bogopoaa ero oo0beM yBenuduics B 2paza. HauanpHas
temmneparypa raza 300K. Onpenenure paboTy pacumpeHus ra3a, i3MEeHEHUEe BHYTPEHHEN SHEPTHH U
KOJIMYECTBO TEIJIOThI, COOOIIEHHOW 3TOMY Ta3y.

OTBeTHbI U pele HUsl.

3apaHue | 6 7 8 9 10
Bapuantl AU=5mRT/2M A=P1V1(T2- To=(Csogp*Maoge*AT/Conosa*Monosa) +T F=n*q*m/v*t NA=2*Q)7
15.58k 0k T1)/T1 To=470K 186.7kH AU=5*AQ/7
A=20KK Ak [xK; 10K
BapwuaHT 2 AU=3*m*R*T/2*M | m=A*M/R*AT T=(c1*M1*T14C2*¥*mM2*T2)/(c1*¥*ma+ca*my) n=N*s/gq*m*v AU=5mRT/2M
9972 [0k m=0.481Kr 304.2K 20% AA=M*R*T/M




24.93kxK;
62,325k

4, KOHTPO/1bHO-0LIeHOYHBbIE MATEPHAJIBI AJISI UTOTOBOM ATTECTALMH 110 Y4eOHO 1
aucuuiuinae OY 1.1 ®uszuka.

IK3aMeH 11 001eo0pazoBareIbHON yaeOHON JUCIMIUIMHBI « PU3HKa» Ha IMEPBOM Kypce
CIIO nmpoBoauTcs B popmMe yCTHOTO IK3aMeHa 0 OujieTam.

[lpu pa3paboTke IK3aMEHAIIMOHHOTO MaTepualia MCTIOJIB30BAUCH CJICAYIONIUE 3aKOHbBI
Poccuiickoii @enepanuu 1 nprkaszbl MUHHUCTEpCTBA 00pa30BaHUS:

1. Tlpukaz MunuctepctBa oOpazoBanus u Hayku Ot 5.03 2004r. Ne 1089 «O6
yIBEepKIEeHUN  (efeparbHOTO  KOMIIOHEHTa TOCYIAapCTBEHHBIX  00pa30BaTelbHBIX
CTaHJApPTOB HAyaJIbHOI'O OOIIETO, OCHOBHOTO OOIIETO M CpenHero (MOJIHOro) OOILero
obpazoBanus (C u3MeHeHusaMH Ha 23 uroHs 2015r1.).

2. Ilpukaz3 MunuctepctBa oOpazoBanus u Hayku P® ot 29.17.05r. Ne 413 «O6
yTBEpKIEeHUH (elepabHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa CPETHETO
(mosiHOTO) 0011IEro 00pa3zoBaHU».

3. Tlpukaz MunucrtepcTBa obpazoBanuss u Hayku P® ot 29.12 2014r. Ne 1645 «O
BHeCeHMM Hu3MeHeHMid B [Ipwkas MwunHucTepcTBa OOpazoBaHusi M Haykd Poccuiickoi
Oepnepanuu ot 17.05 2012r. Ne 413 «O06 yTBepk1eHnHn (heaepaaTbHOro rocy1apCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHAapTa CpeAHEro (ITOJTHOTO ) 00I1Ier0 00Pa30BAHUS.

4. [Tucpmo MununcTepcTBa oOpazoBanus u Hayku P®D, denepanbHOi CITy>kOBI 110 HAI30PY
B cdepe oOpazoBanuss m Haykum ot 17.02 2014r. Ne 02-68 «O mpoxoxaeHUN
rOCy/IapCTBEHHON HWTOTOBOM arTecTalyy Mo 00pa3oBaTENbHBIM MPOrpaMMaM CpEIHETO
oO1ero o0pa3oBaHus OOYJAOIIMMUCS N0 O0pa3oBaTelIbHbIM MPOTPAMMAM CPEIHETO
podeccroHaIbHOr0 00pa30BaAHUSY.

5. Iucemo JlemapTamMeHTa TOCyAapCTBEHHOW MOJUTHKU B c(epe MOATOTOBKH pabOuux
kagpoB u IO MunuctepctBa oOpazoBanuss u Hayku P®D ot 17.03 2015 Neo 06-259
«PexoMeHanuu 1no opraHu3alyy MoJydyeHus CpeaHero 001ero oopa3oBanus B mpezenax
OCBOCHHS 00pa3oBaTeNLHBIX MPOTPaMM CPEITHETO Mpo(EeCCHOHATLHOTO 00pa30BaHUs HA
0aze OCHOBHOTO 0O0mIero oOpa3oBaHMs C Yy4eToM TpeOoBaHUM  (enepaTbHBIX
rOCYJIapCTBEHHBIX O00pa30OBaTeNbHBIX CTAaHIAPTOB U MOJydaeMod mpodeccun Wi
CHEIHMATBHOCTHU CPEIHEro MPohecCHOHATEHOTO 00Pa30BAaHUSD) .

Ha3nauenne:

KOM npenHasHadeH i1 KOHTPOJII M OUEHKA PE3yJbTaTOB OCBOCHUS y4eOHOI
nuciuuabl OY/1. 10 dusuka 1o crienpamsHocTh 10.02.04 «O06ecneueHue
nH()OpMaIMOHHO 6€30MMaCHOCTH TEJICKOMMYHHUKAIIMOHHBIX CUCTEM)

YMmenus:
V¥ 1 - Hax0IUTh CXOJICTBO U pa3JIMYMUE B TEX WIM UHBIX MTPOLIECCaX, SIBJICHUIX; 1aBaTh
00BsICHEHNE SIBJICHUIO WJIH TIPOIIECCY; BBIABUTATh TUIIOTE3Y HA OCHOBE (haKTOB,
HaOJTFOICHUI M SKCTIEPUMEHTOB; 000CHOBBIBATh CBO O TOUKY 3PEHUS; TIOJIb30BaThCS
TaOJIMYHBIMH JAHHBIMU; U3BJIEKATh HH(POPMAITHIO U3 PA3IMIHBIX UCTOYHUKOB
VY 2 - paccUuThIBaTh U U3MEPSTH OCHOBHBIE ITApaMETPhI MPOCTHIX AIEKTPUUECKUX U
MarHUTHBIX MOJICH;
VY 3 - npumMeHsITh GOPMYIIBI IPH PEIICHHH (PU3NICECKUX BEIYUCIUTEIbHBIX U
rpapuuecKux 3a1ay;




VY 4 - npu pelieHny Ka4eCTBEHHBIX 33/1a4 IPUMEHSATh 3HaHUSI (PU3MUECKUX MMPOLIECCOB U
TEXHUYECKHUX YCTPOUCTB, SABJIAIOLIMXCS 00BEKTOM UX PACCMOTPEHHUS

VY 5 - nonp30BaThCst 000pYyIO0BaHUEM, BBIOMPATH U UCTIOJIL30BaTh U3MEPUTEIbHbBIC
npUOOPbL; ONIPENETATh UEHY JEICHUS U P €/1€] U3MEPEHUS U3MEPUTEIbHOTO PUO0Pa;
OLIEHUBATH NOTPEIIHOCTH U3MEPCHUN; ITIAHUPOBATH U BBIITOIHATH SKCIIEPUMEHTAJIbHBIC
UCCJIE0OBAHMSI IS TPOBEPKHU BBIIBUHYTBIX TMIIOTE3; J€ATh BBIBOABI U3 PE3YJIbTATOB
AKCTIEpUMEHTa; 0(OPMIIATh PE3yIbTaThl SKCIIEPUMEHTA B BUJIE TAaOJUIL, JUar pamu,
rpauKoB;

VY 6 - caMoCTOSTENLHO MPUOOPETATH, OTOIHATH U IPUMEHSITh 3HAHUS, TOTy4YECHHBIC B
pe3ysbTare u3ydeHus Kypca GU3nKH;

3HaHuA:
3 1 - OCHOBHBIE IKCTIEPUMEHTATBHBIC (DAKTHI; IO HATHS, METOAbI PU3NIECKOM HAYKH,
3 2 - 3aKOHBI PABHOMEPHOT'0, PABHOTIEPEMEHHOT0, BPAII[aTEIbHOT'O JIBUKCHHUS ;
3 3 - 3aKOHBI MOJICKYJISIPHOH (PU3UKHU U TEPMOJUHAMUKH; FJIEKTPHUUECTBA K Mar HETU3M;
r€OMETPUYECKON U BOJIHOBOM ONITUKH, IIEPHOMN (PU3UKY;
3 4 - cBA3b (PUBUKHU, TEXHUKHY;
3 5 - yHUBEpCaAbHOCTh BAXKHEHIIIMX 3aKOHOB COXPaHEHUs B (PU3UKE, TUATEKTUYECKHMA
xapakrep (PU3UUECKUX SIBJICHUM, (PU3NUECKUX TEOPUN U COOTHOILIECHUS POJIU TEOPUU U
OTIbITa B pa3BUTUU (PU3UKU; POJIb IPAKTUKU B MIO3HAHUU;
3 6 - pu3uUIecKre OCHOBHI TJIABHBIX HAIIPABJICHUN HAYYHO - TEXHUYECKOTO ITpoTpecca-
SHEPTETHUKH, PJIEKTPOHHO -BBIYMCIIUTENBHON TEXHUKH, aBTOMATU3 AU 1 MEXaHU3ALIHH.

Kpurtepnu ouieHMBaHHUS YCTHOT O OTBETA HA IK3aMeHe:
«5» BbICTaBJIAETCA OO YJAIOIIEMYCSI, €CJIH OH:
1) oGHapy>X1i1 MOJIHOE IOHUMaHKUE (PU3NYECKOM CYIIIHOCTH PacCMaTpPUBACMBbIX SBICHUNA U
3aKOHOM;
2) maer TOYHOE OMpEeNEJCHNE U HUCTOJIKOBAHUE OCHOBHBIX MOHSATHM, 3aKOHOB, TEOPUH, a
TaKXe MPaBWILHOE OIpeieNieHre PU3NUEeCKUX BEIMYUH, UX €UHUI] U CTIOCOOO0B;
3) TEXHUYECKH TpPaMOTHO BBITIOJHAECT YEPTEXKH, CXEMbl, IpaduKd, COIYTCTBYIOIIHME
OTBETY, MPaBUJIHLHO 3aMUCHIBACT (HOPMYIIbI, I3MEPEHUS, TIOJIb3YICh MPUHATON CHUCTEMOM
YCJIOBHBIX 0003HAUCHHIA;
4) mpu OTBETE HE MOBTOPSAET JIOCIOBHO TEKCT y4eOHUKA WM JIEKLIMHU, & YMEET 0ToOparhb
IJIaBHOE, OOHApYKUBAET CAMOCTOATENBHOCTh U APTyMEHTUPOBAHHOCTH CYXKJIEHUH, YMEET
YCTAaHOBUTH CBSI3b MEXK]Y M3y4aeMbIM MATEPHUAIOM, YCBOCHHBIM MPH U3YYEHUH CMEXHBIX
MIPEIMETOB;
5) ymeeT caMOCTOSITEIbHO M PAlMOHAILHO PadOTaTh ¢ y4YEOHUKOM, JOTIOJHHUTEIHHOMN
JUTEPATYPOU U CIIPABOYHUKOM.
«4» cTaBUTCH 6 moM cayuae, eciu Omeem YOO8lemeopsiem HA36AHHbIM Bblude
mpebo8aHUAM, HO 00YYAIOWULCA!
1) pmomyckaer oaHy rpyOyro OmIMOKY WM He 0ojiee JIBYX HEIOYETOB M MOXKET HX
CaMOCTOSTENbHO WJIH ITPY HEOOIBIION MTOMOIIH MPEToAaBaTelIs;
2) He 001a1aeT JOCTaTOYHBIMH HaBBIKaMHU pabOTHI CO CTIPABOYHOM IUTEPATYPOH.
«3» CTaBUTCSI 8 mom cuyuae, eciu 00YyYArOWUICA NPABUTIbHO NOHUMAem @OU3UUECKYIO
CYWHOCMb PACCMAmMPUBAEMbBIX AGTEHUU U 3AKOHOMEPHOCHEU, HO NPU Omeeme:



1) oOHapyxuBaeT OTAE/bHbIE MPOOETbl B YCBOCHHUU CYIIECTBEHHBIX BOIPOCOB Kypca
($bU3UKH, HE TPENSTCTBYIONIUX JalbHEHIIIEMy YCBOSHHIO TPOTrPAMMHOT0 MaTepuaa,

2) UCTILITHIBACT 3aTPYIHCHHS B MPUMEHECHUN 3HAHWM, HEOOXOIUMBIX JJI PEIICHHS 3a1a4
Pa3IMYHBIX TUIIOB, MPH OOBSICHEHWHW KOHKPETHBIX (DU3MUECKUX SIBJICHMH Ha OCHOBE
TEOPUU U 3aKOHOB, WIM B TOATBEPKICHUU KOHKPETHBIX NPHUMEPOB MPAKTUYECKOTO
MPUMEHEHUU TEOPHH;

3) oTBeUaeT HE MOJIHO Ha BOMPOCHI MPENOJiaBaTesisi, WM BOCIPOU3BOJUT COJEpPIKAHUE
y4eOHMKA, HO HE JOCTATOYHO TOHHUMAET OT/ACIbHBIC MOJOXKECHHS, HUMEIOIIME Ba)KHOE
3HAYCHHUE B 9TOM TEKCTE.

«2» BBICTABJIAAETCS B TOM CJIy4dae, €CJIid 00 yJaroIiiics:

1) He 3HaeT W HE TOHMMAET 3HAYUTENBbHYIO WJIA OCHOBHYIO YacTh IMPOTPAMMHOTO
Marepualia B rnpejenax moCTaBIEHHBIX BOIIPOCOB.

Kosn4yecTBo BApHAHTOB 3a1aHusl 1151 Ik3aMeHyomerocst — 30.

Oo6GopynoBaHue: puOOPHl U MPUHAIJICIKHOCTH JIJISl BBITIOJHEHHs J1a0OpaTOPHBIX padoT,
HEMPOTPaAMMHUPYEMbBIN KATbKYJISTOP.

Jlutepartypa ais1 00y4aroumxcs:

Bo BpeMs sk3aMeHa pa3pelieHo MoIb30BaThCs PYKOMMCHBIM KOHCTIEKTOM CTY/IEHTA [TPU
YCJIOBUH, YTO TE€TPaIb MOAMKCAaHA M TIPOBEPEHA IPEMo1aBaTesieM, METOIUYKH C
TaOJIMYHBIMY 3HAYCHUSAMHU (PU3UUECKUX BETUYUH, Ta0mia Menaeneesa /1. 1.
HNucTpykuus ast 00y4arommxcs:

BuuMmatensHO pouunTaiTe 3aaHe. 3auiiITe KpaTkue TE3UChl U (GOPMYJIbI, KOTOPHIE
MMOMOTYT BaM IIPU YCTHOM OTBeTe. Pemmre 3amauy, npeajiokeHHyro B omiere, ohopMuTe
e€ npaBuibHO: [laHo, cuctema CU (eciu HeoOxoauma), HailTH, pemieHue. Pacuérnas
dbopmyma, BEIBOJ UICKOMOW BETMYMHBI B OYKBEHHOM BHUJIE, PacueThl, 0 TBET. BcrmoMHuUTeE,
KaK MPOXO0 AW IKCTIEPUMEHT JIAOOpaTopHOI pabOThI, yKa3aHHOM B OHIIETE, KaKyIO
BEJIMYMHY HAXOJIWIIHN, KAKKE 3aKOHBI MCIIOJIb30BANIH 1JIs €€ pacuera.

Bpemsi BbInOIHEeHUsI 3a1aHus — 15 MUH

IlepeyeHb BONPOCOB, BHIHOCUMBIX HA IK3aMEH
1. Bunapl MmexaHnueckoro ABukeHUs.. O THOCUTEIBHOCTh MEXaHUYECKOTO JIBM)KeHMs. CHucTeMa oTcyera.
CKOpOCTh M YCKOpEHHUE NPU PABHOYCKOPEHHOM JIBUKEHUU.
2. KunHemaTnyeckue XapakT€pUCTUKH M TIpauyecKoe ONHMCAHWE PAaBHOMEPHOIO MPSMOJIMHEWHOTO
JBUKEHHUSL.
3. KunemaTtnueckue XapakTEpUCTHKH U Tpauyeckoe OMUCaHHE PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKECHHSL.
Cuua. Cuitbl B IpUpOJIE: YIIPYrOCTH, TPEHUsL, cuja TsokecTd. [IpuHiun cynepno3unuu.
Nuepunansusie cucremsl otdera. [lepBeiit 3akoH HetoTona. [IpuHnun otHocuTensHOoCTH [anues.
3aKkoH BceMupHOro TsaroreHus. Bec. HeBecoMocTs.
Nmrynbe. 3aKOH COXpaHEHHSI UMITYJIbca. PeakTUBHOE IBUKEHUE.
[lorenunanpHas 1 KWHETUYECKAs SHEPTUsL. 3AKOH COXPAaHEHMS SHEPTUU B MEXAHUKE.

© oN Ok

CBoOoaHbIe U BHIHY)KICHHBIE MeXaHWYecKkue Kosnebanus. ['apmonunueckue koneOanus. CMmelieHue,
aMILIUTYZa, IEePUOJ, 4acToTa, (pa3a. 3aBUCUMOCTb IIepro/ia KoJIeOaHUH OT CBOMCTB CUCTEMBI.

10. Mexannveckue BOJHEL J[nHa BOJHEL 3ByK. CKOPOCTH 3BYKA.

11. Mopenu cTpoeHust ra30B, KUAKOCTEW U TBEP/BIX TEIl.

12. OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOpUH U UX ONBITHOE OOOCHOBaHMUE.
BbpoyHOBCKOE IBUXKEHHE.



13. TennoBoe nBu)eHUE MOJIEKy . AOCONIOTHAS TeMIIEpaTypa — Mepa CPeIHEH KMHETUUECKON YHEPTUH
14. Mopenp naeanbpHOTO Ta3a. CBS3b MEXKIY AABJICHUEM M CPEIHEH KHHETUYECKON YHEPTUel MOJICKYI.
15. VpaBHeHnue cocTosiHUS UieanbHOTO ra3a (ypaBHenue MenpeneeBa-Knamneiipona). M3omnpoueccsr.

16. BuyrpeHHsis1 3Heprus 1 crocoObl ee u3MeHeHus. [IepBblil 3aKOH TepMOJMHAMUKH.

17. Havama tepmonunamuku. HeoOpaTuMOCTh TEMIOBBIX TPOIIECCOB.

18. TemoBbIe ABUTATENH U OXpaHa okpyxaromeil cpensl. KITJL TennoBbIx qurareneii.

19. Dnexrpuueckuil 3apsn. 3akOH COXpaHEHMs 3apsia. B3anMopelcTBue 3apshHKEHHBIX Tesl. 3aKOH
Kynona.

20. DnexrpudecKoe MoJie, €ro MaTepruaIbHOCTh. HanpsskeHHOCTD M IOTEHITHAI AJIEKTPUYECKOTO TTOJIS.
21. TIpoBOJHUKH U AUJIEKTPUKU B AJIEKTPUUYECKOM IoJie. JAu3IeKTpriecKkas NPOHUIIAeMOCTb.

22. KonzaeHcatop. OJEKTPOEMKOCTb. DJIEKTPOEMKOCTh IIJIOCKOTO  KoHJeHcaropa. CoeauHeHHe
KOH/IEHCaTOPOB.

23. IloctosHHBIN 3nekTpruecKkuii Tok. CONpoTUBIEHUE yUacTka 1enu. 3akoH Oma A5 ydacTka LeTH.

24. TlapamnenbHOE U MOCIEA0BATENbHOE COEANHEHNE TIPOBOTHUKOB.

25. DnexrpoaBuxkym@as cuia. 3akoH OMa JuTst TOJTHOM (3aMKHYTO# ) IIeTIH.

26. TemmoBoe neiictBue Toka. 3akoH J[xoyis — JIeHma. MOIHOCTE AJIEKTPHYECKOTO TOKA.

27. TlonynpoBonHuku. CoOCTBEHHas M NpUMECHas MPOBOJUMOCTb. IloMympOBOAHUKOBBIA JUO.
[TonynpoBOAHMKOBBIE TPUOOPEI.

28. CB0OOOIHBIC HOCUTENH 3JICKTPUUECKUA X 3aPSIIOB B IIPOBOTHUKAX. MeXaHW3M MPOBOAMMOCTH TBEPIBIX
METAJIJIOB.

29. CBoOOJHBIE HOCHUTEIM DJEKTPUYECKOTO 3apsfa B IPOBOAHMKAX. MexXaHU3M MPOBOJMMOCTH
PacTBOPOB U PACILIaBOB 3JIEKTPOJIHUTOB.

30. MarnutHoe mone. Cria Ammiepa. Cuna Jloperna. [locTosiHHbIE MAarHUTHI 1 MATHUTHOE TIOJIC TOKA U
€ro MaTepuaIbHOCTb.

31. [pwHIHUII TeHCTBHS JISKTPOABUTATENS. DJICKTPOU3MEPUTEIIbHBIE TTPHOOPHI.

32. SIBneHue ANEKTPOMArHUTHON HMHIYKIHMH. 3aKOH 3JEKTpOMarHUTHON mHAykuuu. DJIC MHAyKIUU B
JBUIKYIIEMCS IPOBOJIHUKE.

33. TlpuHIUN ACHCTBHS TeHepaTopa.

34. KonebarenbHbiii KoHTYp. CBOOOAHBIE DIeKTpHUeckue KoiebaHus. [IpeBpamieHune »HEpruu B
kojebaTenbHOM KOHTYpe. CoOCTBeHHas yacToTa KojeOaHUi B KOHTYpE.

35. IlepemenHbIi Tok. TexHnka 0€30MMacHOCTH B OOpALCHUU C IEPEMEHHBIM TOKOM.

36. YcTpoiicTBO M NMpUHIMIT ACHCTBHS TpaHcgopmaropa. Ero mpumenenune Ha npaktuke. [lepemava u
M CII0JIb30BAHUE JJIEKTPOIHEPTHH.

37. Ilpou3BoJCTBO, Mepeaaya U UCIOIb30BAHHUE IICKTPOIHEPTUH.

38. DnekrpoMarHUTHOE 1oJjie. DJIeKTpoMarHuTHas BojaHa. CBOMCTBA 3JIEKTPOMarHUTHBIX BOJIH.

39. llkana 3y1eKTpOMarHUTHBIX BOJH. [[puMeHeHe 3JIeKTpPOMArHUTHBIX BOJIH B OBITY U TEXHHKE.

40. TpuHuun paauoTeneGoHHOH CBA3M.

41. Caer KaK 3JIEKTPOMarHUTHAas BOJTHA.

42. Jlucriepcusi CBETA.

43. Nntepdepennus u nudpaxuus ceera. KBaHToBBIE CBOIICTBA CBETA.

44, 3axkoHBI OTpaKeHUS U MpenoMieHus ceera. [lonmHoe oTpaskeHue. OnTuyeckue npruoopsl.

45. ®otorpdexr. Ombir A.I. CromeroBa. 3akoHbl Qorodddekra. TexHuyeckue yCTpPOUCTBA,
OCHOBaHHbIE Ha MPUMEHEHUH (HOTOIPeKTa.

46. Ctpoenue aroma. Ilmanerapnas moxens u Monenb bopa. IlormomeHue M HUcCHycKaHHE CBETa
atoMamu. KBaHTOBaHueE YHEPIUN.

47. TlpyHuun AeWCTBUS U UCIIOIb30BaHUE Ja3epa.

48. Ctpoenue aromHoro sapa. [IpoToH u HeiTpoH. B3auMOCBSI3b Macchl M SHEPrHH. DHEPIUs CBS3U
aapa.

49. PagnoakTuBHOCTb. BUIBI parioakTHBHBIX N3TydeHU U UX CBOHCTBA.



50. Snepnsbie peakuuu. [lenenue u cMHTE3 7EP.
Ilepeyens 3anau
3ajaya Ha MEXaHUYECKOE JIBUIKEHHE.
3amada Ha cuibl B MexaHuKke.
3amaua Ha TPUMEHEHUE YPAaBHEHUSI COCTOSHU S UJ1€aTbHOTO Ta3a.
3anaya Ha onpeJIelIeHUEe 3aBUCUMOCTH JIaBJICHUS UJCAIbHOTO Ta3a OT TEMIIEPATYPHI.
3amava Ha MCMIOJIB30BAHKE YPAaBHEHUS TEIIOBOTO OanaHca.
3agada Ha onpexaenenue KIIJ[ TerioBoro gBuraresns.
3anaya Ha mpuMeHeHue 3akoHa Kynona.
3ajmaya Ha pacyeT SJEKTPUUECKON ILEeNu C MOCIEeI0BATEeNbHBIM M MapajuleIbHbIM COECIUHEHU EM

No ags~wd e

MIPOBOJTHUKOB.
9. 3agaua Ha ucnoibp3oBaHHME 3akoHa OMa JUIsl y4acTKa IETH C YY4ETOM YAEIBHOTO CONpPOTHBIICHHS
MPOBOJTHUKA.
10. 3amava Ha npuMeHeHne 3akoHa OMa T TTOJTHOM (3aMKHYTOM) TISTTH.
11. 3angava Ha npumeHeHue GopmMyibl cuibl JIopeHIia.
12. 3agaya Ha mpUMeHEHUE criia AMIiepa.
13. 3apmava Ha MHIYKIIMIO MATHUTHOTO TOJIA.
14. 3angada Ha AJIEKTPOMarHUTHHIE KOJICOaHUS.
15. 3agaya Ha MHTEphEpEHIHIO U MU (PAKIIUIO CBETA.
16. 3anmava Ha ompeeneHne MAKCUMATbHON KMHETUYECKON YHEPTHH AJIeKTpoHa Tpu GoTod(ddekTe.
17. 3amaua Ha ompeAencHUE AJIUHBI BOJHBI, HCIYCKAEMOTO CBETa MPHU IEpPexo/ie aromMa OJHOTO
CTallHOHAPHOTO COCTOSIHHS B JIPYTOE.
18. 3amaua Ha ompeseNeHre SHEPTUU CBSI3H AaTOMHBIX SIJIED.
IlepeyeHb T1A00PATOPHBIX 3aJAHMIA.
Omnpenenenne yCKOpEeHUs CBOOOIHOTO MAJICHHSI C TIOMOIIBI0 MAaTEMaTHYECKOTO MasSTHUKA.
IIpoBepka 3akona I'eii-JIroccaxka.
OmnpeneneHue BIaXXHOCTH BO3LyXa.
Omnpenenenue ko3GpuIeHTa TOBEPXHOCTHOTO HATSHKEHUS )KUIKOCTH.
HccnenoBanue 1EKTPUYECKOTO OIS
Onpenenenue 3/1C u BHyTpEeHHETO COMPOTUBIICHUS TPOBOIHUKA.
OrnpezneneHue yaeabHOTO CONPOTUBIICHUS TPOBOJHUKA.
N3yuenmne 3akona Oma ayist yqacTka IEMH MO CIeI0BATEIBHOTO U MTapauIeIbHOTO COMTPOTHUBIICHUSI.

©ooNo s WDE

HccnenoBanme 3aBUCHMOCTH MOLHOCTH OT HAMPSKEHUSL.

10. OmnpeneneHue SIEKTPOXUMHYECKOTO SKBUBAJICHTA MEIH.

11. Dnekrpuueckre cBOKWCTBA MOIYIPOBOTHUKOB.

12. Vzydenue siBIEHUS dJIEKTPOMArHUTHOW WHTYKIIHH.

13. Omnpenenenve UHAYKTUBHOCTH KATYIIKK B I[ETTH IEPEMEHHOTO TOKA.
14. COopka mpocTeHIero paauonprueMHIKA.

15. TlpoBepka 3aKOHOB OCBELIEHHOCTH.

16. OnpeneneHue mokazaTesst IPETOMIICHHUS CTEKIIA.

17. HaGmrogenue unTepdepeHInn U AUPPaKIUKA CBETA.

18. Omnpenenenure JUIMHBI CBETOBOW BOJHBI C TTOMOIIBIO JTU(PPAKITMOHHON PEHICTKH.
19. HabGmroneHue CIUIOMHOTO U IMHEWYATOTO CIIEKTPOB.

20. UzydyeHue TPEKOB 3apsDKEHHBIX YACTHII.



5. Ilpusoxkenue. 3agaHus 1J151 OLeHKU O0CBOEHUS TUCUMILJIUHBI

(I)opMa IKIAMCHAIIUMOHHOI'0 omJjiera

3K3AMEHALIMOHHBIM BUIET Nel



ITo nucuuninne: Pusuka

1. ®usuka — yHaamMeHTanpHas Hayka o npupoje. [lorpenHoct nu3mepeHuit.

2. Hama 3Be3Has cuctema - ['anaktuka. Ctpoenue u npoucxoxaeHue ['amaktuk. Hamna
3Be3/1Has cucTema - ['anaktuka. CTpoeHue u npoucxoxaeHue ['amakTuk.

3. Kakoe paBieHue cKaToro BO3Jyxa, HaXOIAIErocs B 0auione BMECTUMOCTHIO 101 pu
12°C, ecnu macca 3Toro Bo3ayxa 2kr? MomsipHas Macca Bo3ayxa 0,029kr/mMoib.

[Ipenonasarens: [Ipencenarens
MAKJIOBOM KOMHCCHH



3K3AMEHAIIMOHHBINA BUIET Ne2

ITo iucuuniaune: Pusuka

1. Mexannueckoe aBuxenue. Bunbl nBmxenus. CBOOOJHOE MaICHUE.

2. EctecTBeHHas palMOAKTUBHOCTh. CTpOEHHME aTOMHOTO sipa. A AepHbIe peakyH.
buosornueckoe necTBUE pPaAUOAKTUBHBIX U3 TyYCHUH.

3. Teno nepeMecTUIIOCh U3 TOYKH ¢ KoopauHaraMu X1 =0, y1=2 M B TOUKY ¢
KOOpAMHATaMH X2 =4 M, y>= - 1 M. Cenarp yepTex, HAlTH NePEMEILIEHUE U €ro MPOEKIUU

Ha OCH KOOpAMWHAT.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Ne3

ITo iucuuniaune: Pusuka

1. 3axkonbl HetoToHa. Cujibl B MEXAHUKE.

2. KBanToBas runote3a [ lnanka. Buenmuii u BHyTpeHHUI (oTOIIeKTpUdecKuii 3hdekT.
OmeiTel O. Pesepdopma. KBaHTOBBIEC TeHEPATOPHI.

3. Cuna Toka B KoJiebaTeTbHOM KOHTYPE U3MEHSIETCS 110 TApMOHUYECKOMY 3aKOHY:
[=0,1c0s200nt[A]. Onpenenure aMILTUTYTy, IEPUOJI M YAaCTOTY ATOTO KOJicOaHuUsI.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHALIMOHHBIN BUIET Ne4

ITo nucuuniaunne: Pusuka

1. 3aKOH coXpaHeHUs UMITYJIbCa. PeakTHBHOE JBUKEHUE.
2. Unrepdepenuus, nudpakaus u nucnepcus ceera. [lonspuzanms BoH.

VYisTpaduoneroBoe 1 HUHPpaKpacHOE U3TydeHUsl. PEeHTreHOBCKuUE Tydu.
3.KakoBo 11eHTpoCcTpeMUTENLHOE YCKOPEHHE TT0€3/1a, ABMKYIIIETOCS 10 3aKPYTIICHUIO

pagurycoMm 800 M co ckopocThro 20 m/c?

IIpenonaBarens: IIpencenarens
[IUKJIOBOM KOMHUCCUH



3K3AMEHALIMOHHBIN BUIET NeS

o nucuuniinue: Pusuka

1. 3aKOH COXpaHEHHsI MEXaHUYECKOM SHEPTUH.

2. DAeKTpruYeCKHil TOK U ero xapakrepuctuku. J/]C. 3akon Oma 17151 yuacTKa U MOJHOU
LEMH.

3.B G6amnone conepxutcs 2kr raza npu 270 K. Kakoe konndyecTBo raza (1o Macce) Hy>KHO
yaauTh U3 0ajuioHa, 4ToObI pu HarpeBanuu ero 10 300 K naBienue octanoch NpexHUM?

IIpenonaBarens: IIpencenarens
[UKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Ne6

o nucuuninue: Pusuka
1. KonebarenbHoe nBrKeHue. ["apMOHUYECKHE KOJIeOaHusl.

2. IIpoBOAHUKH B 3IEKTPUUECKOM MOJIE. DIEKTPOCTATUUECKASI MHAYKIUS. DJIEKTPO3aALUTA.
Pacnpenenenue anekTpudeckoro 3apsaa Ha IpOBO THUKE.

3. B kakoif cTaOMIbHBIN 37IeMEHT MpeBpariaercs Topuid, UCTIBITaB 4 SJIEKTPOHHBIX 0l-
pacmana u 6 B-pacnamgoB? 3anUIIUTe ypaBHEHUS MPEBPAIICHHS.

[Ipenonasarens: [Ipencenarens
MAKJIOBOM KOMHCCHH



3K3AMEHAIIMOHHBIN BUJIET Ne7

ITo iucuuniaune: Pusuka

1. IloniepeuHsbie U MPOI0JIbHBIE BOJIHBI. 3BYKOBBIE BOJIHBI.
2. OcHoBuble noJoxeHuss MKT u ux onbITHOE 000CHOBAaHHUE.
3. K 3akpemieHHOMY OJJHIM KOHIIOM ITPOBOJIOKE IUaMETPOM 2 MM IOJBEILEH IPY3 MACCOMU

10 kxr. HaliTu MexaHn4ecKkoe Hanps>)KeHUE B MPOBOJIOKE

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Ne$

ITo iucuuniaune: Pusuka

1. UneanbHblii ra3. J[aBnenue raza. Temneparypa v ee U3MEpEHUE.
2. [lpupona cBera. 3aKOHBI OTPAXKEHUS U ITPEIOMIICHUS CBETA.
3. C kakoii cujioi B3auMo1eMCTBYIOT 1Ba 3apsaano 10 uKin, Haxoasiyecs Ha pacCTOSTHUM
3 cM apyr ot apyra?

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Ne9

ITo iucuuniaune: Pusuka

1. DnexkrpoMaruuTHeie BoJHbL. [loHATHE O paguOCBsI3M.
2. 'a30BbIe 3aKOHBI. YpaBHEHUE COCTOSTHUS UACATbHOTO ra3a.
3. CKOJBKO MOJIEKYJT COAEPKUTCS B yriiekuciaom raze (COz) maccoii 1 T.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Nel0

ITo iucuuniaune: Pusuka

1. BHyTpeHHsis sHeprus uaeaabHoro raza. [leppoe Hauano TepMoIMHAMUKH.

2. 3akoH OMa 111 3IEKTPUYECKOM e IEPEMEHHOTO ToKa. TpaHcpopmaropsl.

3. B Banny maymuro 801 Boibl ipu Temmeparype 10°C. CKOJIbKO TUTPOB BOIABI TIPH
temneparype 100°C Hy»KHO JOJUTH B BaHHY, 4TOOBI TeMIieparypa cMecu Obina 25°C?

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Nell

ITo iucuuniaune: Pusuka

1. IlpeBpaiieHue Hepruu B KojiedarenbHOM KoHType. [lepeMennsbiii Tok. I'eneparop
MIEPEMEHHOTO TOKa.

2. KITJI TrermoBoro auratesns. Bropoe Hauano TepMOJUHAMUKH.

3. IIpu BeicTpene u3 mymiku cropaer 200kr nopoxa. Macca cHapsina S00kr, a HauaabHast
ckopocTb 800M/c. Onpenenute KIIJ[ mymiku, eciu teminora cropanus mopoxa 3,8

MJDx/kr.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Nel2

ITo nucuuniunne: ®u3sukKa

1. HacwhimienHslii map 1 ero cBoMcTBa. AOCOMIOTHASA U OTHOCUTEIIbHAS

BJIAXKHOCTB BO3/1yXa.

2. DnekTpoMarHuTHas MHAYKIUS. CaMOUHIYKIMS. DHEPrysi MArHUTHOTO MOJIS.

3. Kako#i MarHuTHBIN OTOK MPOHU3BIBAET TUIOCKYIO MOBEPXHOCTH TUIOMIAARI0 S0 cM? mpu
uaayknun 0,4 Tn, ecam 3Ta MOBEPXHOCTH pacrosiokeHa Toj yriioMm 450 k BekTopy

WUHAYKIUH?

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHALIMOHHBIM BUWIET Nel3

ITo nucuunianne: Pusuka

1. OcuHoBupie monoxxkeHnss MKT u ux ombiTHOe 000CHOBaHME. BpoyHOBCKOE NBHKEHHE.
Huddy3us.

2. MarHuTtHble CBOWCTBA BEIIECTBA. DIEKTPOU3MEPUTENbHBIC TIPUOOPHI.

3. JIBa HEYNpYrux Tena MaccaMu 2 U 6 Kr ABMKYTCS HABCTPEUY APYT APYrY CO CKOPOCTHIO
2 m/c xkaxnoe. C KakoM CKOPOCTHIO M B KaKyl0 CTOpPOHY OYAyT ABUTaThCS Teja TMOCIe
B3aUMOJICUCTBUS ?

IIpenonaBarens: IIpencenarens
IIUKJIOBOM KOMHCCHH



3K3AMEHAIIMOHHBINA BUJIET Nel4

ITo iucuuniaune: Pusuka

1. BekTop nHAYKIMKA MarHATHOTO 1oJist. 3akoH Ammnepa. Cuiia Jlopenna.

2. XapakTepruCTHKA )KUJIKOTO COCTOSHUS BEILIECTBA.

3. Teno maccoii 1 kr, OpolIeHHOE BEPTUKAILHO BBEPX C MOBEPXHOCTU 3E€MJIM, JOCTHUIJIIO
MakCUMaTbHOU BBICOTHI 20 M. C Kakol 1Mo MOAYJIO CKOPOCTHIO IBUTATIOCH TEJIO HA BHICOTE
10 m? ConpoTHUBIEHNE BO3/1yXa HE YUUTHIBAUTE.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Nel5

ITo nucuuniunne: ®u3sukKa

1. XapakTepucTuka TBEpJIOr0 COCTOSHUS BELIECTBA.
2. DnekrpoMarHuTHas UHAYKIUs. CaMOMHAYKIHS. DHEPTHSI MArHUTHOTO TOJISL.

3. KocMoHaBT, HaxoAs1Ch Ha 3emiie, mpuTsaruBaercs K Her ¢ cuioit 700H. C kakoit
NpUOIM3UTENTHHO CUIION OH OyIeT MPUTATUBAThCA K Mapcy, HaXosCh Ha €ro
nosepxHoctu? Pangnyc Mapca B 2 pa3a meHbl1e, a Macca— B 10 pa3 MeHbI1Ie, 4eM y 3eMIIH.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Nel6

ITo iucuuniaune: Pusuka

1. OcHoBHOoe ypaBHeHue MKT wupeanbHoro raza (6e3 BbIBOJA). 3aBUCUMOCTH JABJICHUS
rasa ot reMmeparypsl npu V=const (3akox laps).

2. Camounnykiusi. UHnykKTMBHOCTH. 3 /]C. DHEeprusi MarHuTHOT O MOJIA.

3. ABTOoMOOMIH Maccod 10 T ABWKETCS TOJ YIVIOM IO JOPOTe, COCTAaBJISIONMIEH C
ropuzoHToM yroi paBHbiid 30°. Haiiti paboty cuibl Tsoxkect Ha mytu 100 M.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Nel7

ITo iucuuniaune: Pusuka

1. Temneparypa, Kak Mepa CpeIHEN KMHETUUECKOW SHEpTuM ABWKEHUA MoJiekys. [llkana
Lenbcust. AOcomoTHbIN HyJb. [lkana KenbBuHa u ee cBA3b co mkanoi Llenbcus.

2. BeIHyXKIeHHBIE DJJeKTpHdecKue KoseOaHus. [lepeMeHHBIN dNEeKTpHYECKHil TOK,
MOJTy4eHUe, XapaKTePUCTHKH, TpaduK ASHCTBYIOIIEE 3HAUYCHHE TOKA W HANpsOKCHUS.
IToHsTHE O reHepaTopax NEPEMEHHOTO TOKA.

3. Haiinure crity B3auMoiercTBUsA MexAy 3apsinamu B IMkK 1 kaxaplid, HAXOJSIIMXCS HA
pacctosinuu 10cM B KepoCuHE.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Nel$

ITo iucuuniaune: Pusuka

1. 3aBucUMOCTL 0OBEMaATa3a OT TEMIIEpaTyphl mpu p=const(3akoH I'eit — Jlroccaxka).

2. DnekTpydeckMid TOK B modynpoBoaHHkax. (CoOCTBEHHas  MPOBOJIUMOCTH
MOJIYIIPOBOJIHMKA M €€ 3aBHUCUMOCTb OT TEMIEPATYypbl M OCBELIEHHOCTH. lIpumecHas
ITPOBOIUMOCTb.

3. Omnpenenure 53HEPrUIO, KOTOpas BBIACIUTCS TMpPU OOpPa3OBAHMU M3 NPOTOHOB U
HEUTPOHOB s/1ep u3oTomnaBogopoaa21H maccon 2r.

[IpenonaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Nel9

ITo iucuuniaune: Pusuka

1. 3aBucuMoOCTs MEXAY JaBJICHUEM Ta3a U ero oobemoM mpu T =const (3akoH boins —

MapuoTtra). 3aBUCHUMOCTb INIOTHOCTH I'a3a OT JaBJICHUS.
2. Marautsoe noJie. [locTostHHBIE MarHUTHI U MAarHWUTHOE MOJie 3eMiii. MarHuTHOE T0Jie

TOKOB. [IpaBuino bypaBuuka.
3. Teno magaer ¢ BeICOTBI 57,5 M. CKOJIBKO BpEMEHU MaIaeT TEJIO U KaKOBA €T0 CKOPOCTH

IIPU yAape O 3eMJIT0?

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Ne20

ITo iucuuniaune: Pusuka

1. BeiBoag ypaBHeHuss razoBoro coctosiHus (Knaneidipona — Menaeneena).
Haxoxnenune miIoTHOCTH rasa.

2. JlelicTBME€ MarHUTHOTO TIOJII HA MPOBOJHUK C TOKOM. MarHurHas
MPOHUIIAEMOCTh, MAarHuTHas TMOCTOsAHHAas. 3akoH Awmmepa. IIpaBwio neBoit
pyku. JlelicTBME€ MarHMUTHOTO TOJIsl Ha JIBWXKyuics 3apsa. Cuna JlopeHia.

3. Onpenenutb HEU3BECTHBIE SJIEMEHTHI B SI/ICPHBIX PEAKIMAX:

98,,Mo + 21H — 9943T¢ + ? 6,Li+ Oin — 4 He + ? ?7+4He - “N + In,

IIpenonaBarens: IIpencenarens
IIUKJIOBOM KOMHCCHH



3K3AMEHAIIMOHHBINA BUJIET Ne21

ITo iucuuniaune: Pusuka

1. [loHsiTHE BHYTPEHHEHN HEPT UM TeNla U CIOCOOBI ee u3MepeHusi. Buabl TernnooOMeHa.

2. Pabota M MOIIHOCTH DBJEKTPHUYECKOIO TOKa. PacmpeneneHrne MOIIHOCTEH MpU
MOCJIEI0BATEIbHOM M MApAJUIEIBHOM BKIIIOUYEHUHU PE3UCTOPOB. TEIIOBOE AEHCTBUE TOKA.
3akoH /[xxoymns — JleHna.

3. Teno cBoOoaHO magaet ¢ BbicoThl 20 M Haj 3emuieil. KakoBa CKOpOCTh Te€lna B MOMEHT
ynapa o 3emit0? Ha kakoii BBICOTE €ro CKOPOCTh BIBO € MEHbLIE?

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



SK3AMEHAIIMOHHBIA BUJIET Ne22

ITo iucuuniaune: Pusuka

1. KonmuecTBO TEmIOTHI Kak Mepa W3MEHEHHUS BHYTPEHHEW DSHEPruM. Y aenbHas
TEIJIOEMKOCTh. Y paBHEHHUE TEIIOBOTO OalaHCca IPH TETUI00OMEHE.

2. KonebarenpHOE ABMKeHHE. ['apMOHMUYECKHE KOJICOAHUS W MX XapaKTePHUCTHKA. 3BYK,
ero XapakTEePHUCTHKH, 3BYKOBOW PE30HAHC, PE3OHATOPBI. YJBTPa3BYK, €ro IOJIyYEHHE,
CBOMCTBA M IPUMEHEHHE.

3. Ilepuwon mosypacmaga paguoakTUBHOro aprona *gAr pasen 110muH. Omnpenenute

BpEMsl, B TECHEHUM KOTOPOTO pacnayioch 75% HayanbHOTO KOJIMYECTBA aTOMOB.

IIpenonaBarens: IIpencenarens
[AKJIOBOM KOMHCCHH



3K3AMEHAIIMOHHBINA BUJIET Ne23

ITo iucuuniaune: Pusuka

1. HepBoe HadaJIO TCPMOJUHAMUKHA, CT'0 IIPUMCHCHUC K U30IIPOUICCCaM.

2. DIEKTPUYECKUE 3apsAIbl. DIEKTPUIECKOE IOJIE.
3. Ha Teno maccoit 2160 kr, jexariee Ha TOPU30HTAIBLHOM JA0poTe, NCHCTBYET CUJIA, MO/

nerictBueM KoTopoil Tenmo 3a 30 cekyHa mnpouper pacctosinue 500 merpoB. Haittu
BEJIMYMHY STON CHUJIBI.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Ne24

ITo iucuuniaune: Pusuka

1. Ilpuaumn aeicteus TemwtoBo Mammubl, K11/ peanbHOM TEIIIOBOW MaIIMHBI.

2. DnekTpoMarHuTHbIE BOJIHBI. MX xapakrepuctuku. OTKpBITbINA KOJ€0aTeIbHBINA KOHTYP.
DnekTpudeckuit pezoHaHc. Pu3nyecKkre 0CHOBBI paiuoTenerpadHoii u paauoreneGoHHON
cBsa3u. Pagmonoxkaryst.

3. Beiaensercss WM TOIJIOMIACTCS SHEPTHUS MPH CICAYIOMEH saepHou peakmun: °9%7;Co
+1on — 60,;C0 + y. Beraucimre 3Ty SHEPTHIO.

[Ipenonasarens: [Ipencenarens
[MAKJIOBOM KOMHCCHH



3K3AMEHAIIMOHHBINA BUJIET Ne25

ITo iucuuniaune: Pusuka

1. Pabota nBurareneit BHyTpEeHHEro cropanus, ux padoune uukisl u KI1/1.
2. IlpuHumns! ['roirenca. 3akoHbI OTPAXEHUS U NPEJIIOMIICHUS CBeTa. XOJ Jy4deH 4depes

IO CKOTIAPAJUIENIbHYIO IIACTHHY U TIPU3MY.
3. Ompenenute W3MEHEHUE HMMITYJIbCca aBTOMOOWJS Macco 1 T, eciam ero CKOpOCTh

yBeJIMYMIach oT 36 kM/4 10 72 KM/4.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Ne26

ITo iucuuniaune: Pusuka

1. Ucnapenue. I1apsl n ux cBoricTBa. BnaxxHOCTH BO3ayXa.

2. Mudpakuus cBera, nudpakiuuonnas pemierka, Marepdepennus csera. KorepeHTHOCTH
Y MOHOXpPOMATHUYHOCTh cBeTa. [loHsAaTHE 0 monsipusanuu cBeta. Jucnepcus ceera. Buabl
CIIEKTPOB.

3. e cunbl 4 H u 5 H npuioxeHbl K 0JTHOM TOYKE TEJa, YroJl MEXAY BEKTOPAMHU 3THX
cui coctaBisieT 90°. Ompenenure MOAyNb PaBHOACUCTBYIOIIEH ATUX CHIL.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Ne27

ITo iucuuniaune: Pusuka

1. Kunenue. 3aBUCUMOCTb TEMIEpPATypbl KUIEHHUS OT JaBJICHUsS. YJelbHas TEIioTa
napooOpa3oBaHus

2. Buabsl  9MeKTpOMarHWTHBIX —~ M3JIy4YEHUH  PaJMOBOJIHBI, uH(paKpacHsbIe,
yIbTpaduOJIETOBBIE U PEHTT€HOBCKHUE JIy4H, UX CBOMCTBA U MPUMEHEHHE

3. 3. CKOJIbKO KHJIOTPaMMOB CYXHX JPOB HYKHO CKe€ub, YTOObI HarpeTb 10 Kr BOJIBI OT
30°C mo xunenusd. Ilorepsimu sHeprum npeHeOpedb. OTBET MPEACTaBUTH IETBIM YHCIOM
I'PaMMOB.

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Ne28

ITo iucuuniaune: Pusuka

1. CoenuHeHre MpOBOHUKOB M HICTOYHUKOB TOKa. TerioBoe aelicTBHUE TOKA.
2. Buemmnuit ¢otosnexkrpuueckuii 3pdexr. Ombitel CroneroBa. 3akonsl GoTodddekra.

VYpasuenue Ditamreiina 11 porosddexra.
3. Ha monke B ABMXKYIEMCS BaroHe roesja JIOKUT YEMOJAH U JIOpOXKHAs cymKa. Macca
gyemonana 15 kr. KakoBa macca CyMKH, €CIIM OTHOIICHHWE MOTCHIIMAIBHOW JHEPTHUU

YeMO/1aHa K MOTEHIIMAIbHOM SHEPTUH CYMKH OTHOCHUTEIBHO YPOBHS [10J1a BarOHa paBHO 27

[TpenoaBarens: [Ipencenarens
[IUKJIOBOM KOMHUCCHUH



3K3AMEHAIIMOHHBINA BUJIET Ne29

ITo iucuuniaune: Pusuka

1. XapakTepucTuKa TBEPJOTO COCTOSIHUS BeliecTBa. KpucTamibl, TUIIBI KPUCTALTMYECKUX
pemerok. M30TpomnHbie U aHU30TPOIHBIE BellecTBa. Jluciokanuu B KpucTaiax.

2. DKCNepUMEHTAIbHBIC METOJIbI PETUCTpaliii W HaOMIOACHUS 3apsyKCHHBIX YacTHII.
EcTecTBeHHass paaWOaKTUBHOCTP M €€ BHUJIbI. 3aKOH PaJHOAKTUBHOIO pacraja.
[Tponukaronias paguaiusi, €€ OMOJIOTUIECKOE ICHCTBHUE.

3. Ha pucynke wu3o0paxkeH rpaduk 3aBUCUMOCTH CKOPOCTH JBHKCHHS ITacCaXUPCKOTO

mudTa OT BpEMEHH MPHU ero mycke. Yemy paBHO yckopeHue nudTa?

u.m/c
1571

4

05 v

IIpenonaBarens: IIpencenarens
IIUKJIOBOM KOMHCCHH



3K3AMEHAIIMOHHBINA BUJIET Ne30

o nucuuninue: Pusuka

1. IlnaBneHne M OTBEpPJEBAHME TEI. YJElbHAas TEIUIOTA IUIABJICHUSA. 3aBUCHUMOCTD
TEMIIEPATYPHI IUIABJICHUS OT JABJICHUS.

2. OtkpeiTHe mpoToHa U HelTpoHa. CocTaB aTOMHBIX sjep. SAnepHble cuibl. Jledekt
MaccChl /ipa. DJHEPrusl CBS3U ATOMHBIX SJIEP.

3. JIBmkeHue Tposuielidyca npu aBapuitHOM TOPMO>KEHHUH 33/1aHO YPaBHEHUEM

x = 30 + 15t — 2,512, m. Uemy paBHBI HauyallbHAsg KOOpPJAMHATA, HA4YallbHAsA CKOPOCTh,
YCKOpEHHeE TpoJuieidyca?

[Ipenonasarens: [Ipencenarens
MAKJIOBOM KOMHCCHH



JIucT usmMeHeHui

JlonosiHeHus1 1 u3MeHeHHs K komiiekty KOC Ha yueOHblIii rog

Hononnenus u usmenenus k kommekry KOC na y4eOHBIH T/ IO JUCIUTLINHE

B xommiiekr KOC BHeceHBI ciieiylonme U3MEHEHUS:

Homnonnenuss u wu3MeHenuss B komiuiekre KOC oOcyxnaenst Ha 3acemanuu 1K

« » 20 T. (mpoTokoi Ne ).

[Mpencenarens LK / /




PEIEH3 A
K KOHTPOJIbHO-OLICHOYHBIM CpEJICTBaM

y4eOHOM JVCIMITHHBI

«Dmzrka»
KoHTtposbHO-M3MepUTENbHbIE CPEACTBA MO Y4eOHOM nuciUIuimHe «DPU3uKay, s
CTyAeHTOB crenuanbHocTu: 22.02.06 CBapouyHO€ MNPOM3BOACTBO (KBaTM(pUKALIKS:
TEXHUK co crnenuanu3anueii "CBapoyHoe MPOM3BOACTBO") pa3zpaboTaHbl B
coOoTBeTCTBHM ¢ DefiepalibHBIM TOCYIapCTBEHHBIM CTAaHAAPTOM TPETHETO TMOKOJICHHUS,
NpeIHa3HAYEHbI JJIsI KOHTPOJISI U OLEHKU 00pa30BaTelbHbIX TOCTHXKEHUN CTYIEHTOB,
OCBOMBIIMX Mporpammy ydeOHoM aucuurumnbl «®umsukay. KOC  Brmouaer
KOHTPOJIbHBIE MaTe€puaibl JJIsl IPOBEACHUS TEKYIIEro KOHTPOJS M NPOMEKYTOYHOM
arrecTal B (hopMe BBITMOJHEHUSI TECTUPOBAHUS, CAMOCTOSITENbHBIX Pa0OT, a TaK ke
BHEAYJIUTOPHBIX CaMOCTOSITENIbHBIX padoT. KOHTpoJbHBIE 3amaHus COCTOST U3
TUIIOBBIX BOIIPOCOB, 3371a4 M TECTOBBIX 3aJJaHUI.

KoHTpOoNbHO-M3MEPUTENTbHBIE CPEICTBA  MMO3BOJSIIOT YCBOUTh  OCHOBHBIE
¢du3nyeckre SBJICHUS M 3aKOHBI KJIACCHYECKOM W COBPEMEHHON (DU3UKH, METObI
(bu3NUECKOT0 UCCIEIOBAHMS.

OBnaseHue MprUeMaMu U METOJAMM PELICHHsS] KOHKPETHBIX 3a7au U3 Pa3HbIX
obmactell (U3MKHU, TIOMOTAIONIMX CTYJIEHTaM B JaJbHEHIIEM peliaTh 3aJa4vd CIell.
JTUCUHUIUINH, CBSI3aHHBIX C (PU3UKOM.

JlaHHbIE ~ KOHTPOJBHO-U3MEPUTENbHBIE  MaTepualibl ~ OTBEYAIOT  ATUM
TpeOOBaHUSAM U SIBISIIOTCS aKTyalbHBIMH, HMX MOJKHO MCIOJb30BaTh, paboTas ¢
MOOBIMU ~ y4EOHUKaAMU U TOCOOMSIMH, KOTOpbI€ COOTBETCTBYIOT IpOorpamme
OUCUUIUIMHBI «PU3MKa», Tak Kak B HHUX 3aTPAaruBalOTCsI OCHOBHBIE 3aKOHBI U
ypaBHEHUS TI0 BCEM MEPEUUCIICHHBIM pa3jesiaM o01iei Gu3uk.

KonTtposbHO-M3MepUTeNbHbIe MaTepuaiibl MO3BOJSIIOT CO3[aTh YCJOBHUS JIA
OBJIaJICHUS] 3HAHUWA W YMEHUH OOy4JaroumMHCs, a Takke (HOPMUPOBAHUS KITFOYEBBIX
komnereHmi. CogepkaHue KOHTPOJBbHO-U3MEPUTENBHBIX CPEIACTB  JIOTUYECKU
B3aUMOCBs3aHO. HayuHas TE€pMHHOJOTHS HCHOJIB3YETCS MpaBUJbHO. llpakrnueckas
3HAUUMOCTh MaTepuasa OO0YyCJIOBJIEHA BO3MOXKHOCTBIO MCIOJB30BaTh €ro s
OOCTHXKEHUS 1eneid oOydenusi. KOHTpOJbHO-U3MEpUTENbHBIE CPEACTBA MO YUeOHOU
aucuurimHe  «Du3rKa» 1O CONEPXKAHUI0 W CIPYKTYpE COOTBETCTBYET BCEM
NPENbIBIIEMBIM TPEOOBAaHUSIM W MOTYT HCIOJIb30BaThCsl [T OpraHU3alluu
npernofaBaHusl JTaHHOTO Kypca, a TakKe MOXET ObITh PEKOMEHIOBaH CTYACHTaM
VMHAYCTPUAIBHOTO KOJUIEIXKA JJII CAMOKOHTPOJISL MPU MOJATOTOBKE K MPOMEKYTOUHOU
aTTecTaly 0 JaHHOW y4eOHOU AUCUUIUIMHE.

[IpenonaBarens Gu3uku
OTr'AIIOY «benropoackuii l'opneesa A.E.
WHIYCTPHATbHBIN KOJUIE )
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