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npodeccuoHanbHON  oOpazoBatenbHOM mporpammbel  CIIO Ha 0Ga3e OCHOBHOTO OOIIETO
o0pa3oBaHus C MOJTy4YeHUEM cpeaHero oomero oopasoBanus. [Iporokon Ne 3 ot 21 urons 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
cnenpanbHocTH  CIIO  09.02.06 «CereBoe M CUCTEMHOE aIMHUHHCTPHUPOBAHME)
CICAYIOUMMH yYMEHUSIMH, 3HAHHUAMH, KOTOpble (QOPMUPYIOT MNpO(ecCHOHATbHYIO
KOMIIETEHIINIO, U OOIIMMH KOMITETCHIIUSMHU:

JIN4HOCTHBIMU:

JIP 1: 4yBCTBO TOpPHOCTHM M YB&XKEHHS K HCTOPUU M JOCTHKECHUSIM
OTCUYCCTBEHHOU (PH3UUECKO HAYKH;

JIP 2 Qusuuecku TpamMOTHOE TIOBEACHHE B NPOQPEeCCHOHATHLHOM
NEeSATEIbHOCTU U OBITY IIPU 0OpaIieHuu ¢ TpudopaMu U yCTpONUCTBaMU

JIP 3: TOTOBHOCTh K MPOJODKEHUIO OOpa3oBaHUS W  MOBBIIICHUA
KBa(uKarmu B W30paHHOW MpodecCHOHALHON MESITEIIbHOCTH W OO0BEKTUBHOE
0CO3HaHME POJIU (PU3UUECKUX KOMIIETEHIIUI B ’TOM

JIP 4: yMeHue ucnoJb30BaTh JOCTHXKEHUSI COBPEMEHHON (PU3MUECKOi HAyKH
U (U3NUECKUX TEXHOJIOTUW [Ji1 TOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BHUTHA B BEIOPAHHO M PO eCCHOHANBHOM TSI TSIIEHOCTH

JIP 5: yMmeHue camocTOsITEeIbHO 0OBIBaTH HOBBIC JUIA ce0s (pu3Mueckue
3HaHMSI, UCTIOJIB3YS JIJIsl 3TOT0 1OCTYITHbIE UICTOYHUKU HH(GOPMAIIH

JIP 6: ymeHHe BbICTpauBaTh KOHCTPYKTUBHBIE B3aUMOOTHOLIEHUSI B KOMaH/IE
0 PEMICHUIO 00X 3314

JIP 7. ymeHue ynpasiATb CBOEHA TO3HABATEIBHOW JEATENbHOCTHIO,
IPOBOJUTH CAMOOLEHKY YPOBHS COOCTBEHHOTO UHTEIIEKTYAIbHOT'O PA3BUTHS;

MeranpenMeTHBIMU

MP 1: ucnoJsib30BaHHe pa3IMYHBIX BHUJIOB MO3HABATEILHOW JESTEILHOCTU
JUIsl pelieHus (PU3MUecKuX 3a/lad, MNPUMEHEHHWE OCHOBHBIX METOJIOB MO3HAHUS
(HaOMroIeHUs, OMMCAHMS, M3MEPEHHUs, SKCIIEPUMEHTA) Uil M3Y4YEHUs Pa3IUYHBIX
CTOPOH OKPYXKAIOILLIEN JEUCTBUTEIILHOCTH;

MP 2: wucnonb30BaHME OCHOBHBIX  HMHTEIUICKTYaJbHBIX  OTEpallUi:
MOCTAaHOBKM 3a/1ayd, (OpMYyJUPOBaHUSI TUIOTE3, aHAIM3a W CHUHTE3a, CPAaBHEHUS,
0000111eHNs1, CUCTEMATU3ALIMH, BBIIBJICHUS] IPUYUHHO-CJICICTBEHHBIX CBA3€EH, IOUCKA
aHaloroB, (OPMYIHMPOBAHUS BBIBOJAOB JJII M3YYEHHUS PaA3IMYHBIX CTOPOH
¢usznueckux OOBEKTOB, SBICHHUM W TPOIECCOB, C KOTOPHIMH BO3HHUKAET
HE00X0AMMOCTh CTAJIKUBATHLCS B PO (heccuoHabHOM cdepe

MP 3: ymeHHue reHepupoBaTh WAEH U ONPEIEIATh CPEACTBA, HEOOXOAUMBIE
IUISL MIX pean3aliu

MP 4: yMeHue HCTOJIb30BaTh PA3IUYHbIE HCTOUHHMKH JUJISI TIOTY4CHHS
buznueckoit ”HPopMaluu, OLICHUBATh €€ T0CTOBEPHOCTh

MP 5: ymeHue aHanM3upoBaTh U MPEICTABIATh UH(POPMALIUIO B pa3IMUHBIX
BHJAX

MP 6: yMmeHue myONMYHO TPEACTABIATh pPE3yJIbTaThl COOCTBEHHOTO
UCCJIEIOBAHUS, BECTH JUCKYCCHH, TOCTYITHO M FAPMOHUYHO COYETasi COJIEp)KaHUE U
¢dbopMmbI peacTaBiIsieMoit HHPpOpMaIK

IIpenmeTHbIMU:

I[P 1: chopMuUpOBaHHOCTHh MPEACTABICHUNA O pPOM W MecTe (U3UKUA B
COBPEMEHHOW HAy4YHOM KapTUHE MHpA; [MOHUMaHUE (PU3MUECKON CYIIHOCTHU



Halo1aeMbIX BO BeeneHHoi siBneHuid, poyin Gu3uky B GOpMHUPOBAHUHU KPYro3opa u
(YHKIMOHAIbHOM IpaMOTHOCTH YEJIOBEKA JJIs PELICHUS TPAKTUUECKUX 3a1a4

[IP 2: BiageHne OCHOBOMOJIATAIOUMMU (U3MUECKUMH  TOHATUSIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMHU U TEOPUSMU; YBEPEHHOE UCTIOJIb30BaHUE (PU3UYECKOM
TEPMHUHOJIOTUU U CUMBOJIUKH

[IP 3: BiageHWe OCHOBHBIMM METOAAMU  HAy4yHOIO  IO3HAaHW,
UCTIOJIb3yeMbIMU B (pu3uKe:  HaOMIOJEHHEM,  ONHUCAHUEM,  M3MEpPEHUEM,
JKCIIEPUMEHTOM

[P 4: ymenusi oOpabaTbiBaTh pe3yJIbTaThl HU3MEPEHUI, OOHAPY>KUBATH
3aBUCUMOCTh MEXAY (PU3MUECKUMU BEIWYMHAMHU, OOBACHATH IOJyYEHHBIE
pEe3yJbTaThl U JENATh BHIBOIBI

[1P 5: chopMupoOBaHHOCTH YMEHUS peliaTh (PU3UUECKUE 3a]a4u

[P 6: chopMupoBaHHOCT, YMEHMSI NPUMEHSATH TOJYUEHHbIC 3HAHUS JJIs
OOBACHEHUS  YCJIOBMM  TpOTeKaHUs  (U3MYECKUX SIBJICHUW B  MPUPOJE,
npodeccuoHanbHOM cepe W IS TPUHATUA —MPAKTUYECKUX PEIIeHWd B
MMOBCETHEBHOM )KU3HU;

[P 7: chopMUPOBaHHOCTH, COOCTBEHHOW TMO3MIIMU IO OTHOILICHUIO K
duznueckoil ”HPopMaLUU, TOJTy4aeMOM U3 Pa3HbIX ICTOUHHUKOB.

dopmoii aTTecTaly M0 yIeOHOM TUCIMIUINHE SBIISETCS DK3aMeH.



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 paboT

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 pe3yabTaToB JKCIIEPUMEHTA;
0(OpPMIIATE pe3yNnbTaThl 3KCIEPUMEHTA B
BIe TaOIU1L, JUarpaMM, rpauKos;

Y 1 HaxoAuTh CXOACTBO M pa3ivyue B |YCTHBIN KOHTPOJIb
TeX WM HHBIX MpoIeccax, SBICHUIX; |(MHIUBUIyaTbHBII u
maBaTh OOBSCHEHHWE SBJICHUIO WU [(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 pasIUYHBIX [Tab0paTOpHBIX padoT
ICTOYHUKOB

Y 2 paccunTeBaTh U U3MepATh [[[MCEMEHHBIN KOHTpPOJIb.
OCHOBHBIE napameTpbl MPOCTHIX |[BBIMOTHEHUE  Pa3HOYPOBHEBBIX
PIIEKTPUUYECKUX U MAaTHUTHBIX IOJICH; 3alaHU .

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

Y 4 npu pelieHUH KaueCTBEHHBIX 3a1a4 |[[McbMeHHbIN KOHTPOJIb.
[IPUMEHSTh 3HAHUS ¢usnueckux [Habmonenue u OLICHKa
[POLIECCOB M TEXHUYECKUX YCTPOMCTB, [BHIMOJIHEHHUS MPAKTUUYECKUX
SIBJISTEO IIXC ST 00BEKTOM ux |nefictBuil. OIleHKa BBITTOIHEHUS
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.

BammTa 1a60paTOPHBIX padoT.
Ouenka BBITIOJTHEHU ST

TabopaTopHBIX padoT

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

Kypca (U3UKH;

[loaroroBka COOOIIEHUIA.

[Touck uHpopMau 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.
BbinmonHeHne  pa3sHOYPOBHEBBIX
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

PesymbpTaT yecTHOrO
orpoca

IloaroroBka u
BBICTYIUICHHE C
JTIOKJIaI0M,
COO0OIIIeHHEM,
npe3eHTalMe

Penrenne ¢pmsnaecknx
3a/1a4 Pas3IMIHBIX
THIOB

dopma npoBeaeHUS IK3aMEeHA

no owieram




3. OueHka ocBoeHHs Y4eOHOI TUCUMTLIMHBI
3.1. DopMbI U METOAbI OLIEHUBAHUS

[IpeaMeToM OLIEHKM CIy)KaT YMEHHUs W 3HaHus, npenycmorpeHHsie OI'OC
no aucuurumHe OYJ[.10 ®usuka, HampaBieHHbIe Ha (opMHUpPOBaHHE OOIIUX U
npoQecCUOHATbHBIX KOMITETEHIIHH.

B nipomiecce ocBoeHus porpaMMbl y4eOHOM TUCITUTUTMHBI
OCYILECTBIISIETCS TEKYIMI KOHTPOJIb:

® - IPOMEKYTOUYHBIX PE3YJILTATOB, 00ECTICYNBAIOIIUX (POPMUPOBAHNE KOHEUHBIX

pe3yJIbTAaTOB Y4E€OHOU JUCIUTUINHEI,

® - KOHEUYHBIX PE3yJIbTATOB y4€OHON TUCLUIUIMHBI [0 YPOBHSIM OCBOCHHUSI.
CucTtema O1IeHKH OCBOEHHUS MPOTPaMMbl y4€OHOM TUCIUTUIUHBI
O1ueHKa yCTHOTO OTBETA (TEOPETUYECKUX 3HAHUN).
° Onenka «5»: oOydaromuicss CBOOOJHO BJAJCET M3YYEHHBIM MaTepHalioM,
YMEJNO HCIOJBb3yeT (U3NUECKYI0 MM aCTPOHOMUYECKYID TEPMHHOJIOTHUIO, YMEET
oOpalarpiBaTh HAay4yHYI0 HMH(OpPMAIMIO: HAXOIUTh HOBbIEC (DaKThI, SIBJICHUS, WIEH,
CaMOCTOSATEIbHO HUCIOJb30BaTh UX B COOTBETCTBUM C TOCTABJICHHOM IENbIO, JaeT
CaMOCTOSTEIbHO TMOJHBIA M MPaBUIbHBIM OTBET; MaTepUall M3JIaracT B JIOTUYECKOU
MOCJICIOBATENIHHOCTH, JIUTEPATyPHBIM SI3BIKOM; MPHU ITOM JIOTIYCKaeT OJHY - JBE
HECYIIECTBEHHBIE OIMOKH, KOTOPBIE CAMOCTOSITEILHO UCITPABIISIET B X0O/1€ OTBETA.
° Omenka «4»: oOydJaronmiicss MOXKET OOBICHATh (M3WUECKHE  WITH
ACTPOHOMUYECKHE SIBJICHUS, HCTIPABISTH JAOMYIIEHHbIE HETOYHOCTH, OOHApYy>KUBACT
3HaHHME U MOHMMAaHUE OCHOBHBIX MMOJIO)KEHUH (3aKOHOB, MOHATHUH, (PopMyIl, TEOPUil),
JaeT TIOJHBIA W TPAaBWIBHBIM OTBET; MaTepuall U3Jaraer B JIOTHYECKOU
MIOCJICIOBATETIHHOCTH, TPH STOM JOIYCKAeT JBE-TPU HECYIIECTBEHHBIE OIIMOKH,
UCIIPaBJISIET OMMOKU M0 TPEOOBAHUIO MPETIO1aBaATEIs.
o Onenka «3»: oOydarouMiicss ¢ TOMOIIIBIO MPENOoAaBaTeNs OMKUCHIBACT SIBJICHUE
WM €ro 4acTu 0e3 OObSICHEHUI COOTBETCTBYIOLIMX MPUYHH, HA3bIBAET (PU3HMUECKUE
WIM aCTPOHOMHYECKUE SIBJICHUS], pa3ndaeT OYKBEHHbIE OOO3HAYCHHS OT/EIbHBIX
GU3NYeCKNX WM aCTPOHOMHUYECKHUX BEIMYMWH, 3HAET CIUHUIBI HW3MEPEHUS
OTIIENBHBIX (DU3MYECKUX WM aCTPOHOMHYECKUX BEIUYMH U (OPMYJBl M3 TEMBI,
KOTOpast U3y4aeTcs.
o Onenka «2»: oOydvaromuMiics TOKa3bIBaeT HEMOHUMAHHWE OCHOBHOTO
collep>KaHusl y4eOHOTO MaTepualia WM JOMyCKaeT  CYIIECTBEHHbIE OIIMOKH,
KOTOPBIE HE MOKET UCTIPABUTh MPU HABOASIIUX BOMPOCAX YUUTENS WM OTCYTCTBYET
OTBET Ha BONPOC, 33JJaHUE U T.]I.
OueHka yMEeHUH peliaTh pacyeTHbIE 33a4 U (TPAKTUYECKUX 3aHSITHI)



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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KouTpob 1 o1ieHKa 0CBOCHHS y4eOHOW JUCIMIUIMHEI 110 TeMaM (pa3jieiam)

Tadomuma 2.2
DJIieMeHT y4eOHOM ®opMBI H METOAbI KOHTPOJIA
AUCHUNJIMHBI
Texkyumit Py6exHblii KOHTPOJIb IIpomeskyToyHast aTTecTanus
dDopmMa KOHTPOJIs IIpoBepsiemble dopma IIpoBepsiemble dDopma IIpoBepsiembie
OK,V.,3 KOHTPOJISA OK, V.,3 KOHTPOJISt OK, VY.,3
BBenenne Yemuwiii onpoc V4, V6, 35, 36, | Bxoonas Vi, V2, yV3, 31, 32, Oxzamen JIP2, JIP4, JIP7, MPI1,
JIP5, MP4, T1P1 ouaznocmuyec | 33, JIP3, JIP7, MP2, MP5, IIP2, IIP3,
Kas paboma MPS5, IIP2, IIP5 I1P4, I1PS, I1P6
Paznmen 1 Oxzamen JIP2, JIP4, JIP7, MPI,
MexaHuka MP2, MPS5, IIP2, IIP3,
Tema 1.1. Yemmuwiii onpoc V1,V2, 31, 32, IIP4, IIP5, IIP6
Kunemarnka Tecmuposanue JIP5, JIP7, MP1,
Iucvmennas paboma MP2, ITP2, ITP5
Tema 1.2. Yemuwiit onpoc V1, V2, 31, 32,
3akoHbl MeXaHUKU | Tecmupoeanue JIP5, JIP7, MPI,
HeroTona Iucvmennas paboma MP2, TTIP2, T1P5
Tema 1.3. Yemmuwiii onpoc V1,¥2, 31, 32,
3aKOHBI Tecmuposanue JIP5, JIP7, MP1,
COXpaHEHUS B Iucvmennas paboma MP2, T1P2, I1P5
MEXaHHUKeE.
Tema 1.4. Iucvmennas paboma Vi1, V4, V5, 32,
Mexannyeckue Tecmuposeanue 35, JIP2, JIPe6,
KoJieOaHUs U Jlabopamopnas pabomaNe 1 | MP4, MP6, TIP6,
BOJIHEL. 11P4
Paznen 2 Oxzamen JIP2, JIP4, JIP7, MPI,
MouekyasipHast MP2, MP5, IIP2, IIP3,
¢ usuka. 1IP4, IIP5, IIP6
TepmoanHamuka
Tema 2.1. OcHoOBBI | Ycemmuwiii onpoc V1, V4, V5, 33,
MOJIEKYIISIPHO- Jlabopamopuas paboma Ne2 35, JIP2, JIP6,
KHHETHYCCKOU Tecmuposanue MP4, MP6, IIP6,
TEOPUH. Ilucomennas paboma 11P4




WneanpHrblil ras.

Tema 2.2. Yemuwiii onpoc Vi, V2,3 1,32,
OcHOBBI Tecmuposanue JIPS5, JIP7, MPI,
TepMOIUHAMUKU. | [lucomennas paboma MP2, IIP2, [IP5
Tema 2.3. Yemuwiii onpoc Vi, V4, V5, 33, Kommponvuas | Y1,Y2, V3,31, 32,
CgoiictBo mapoB, | Ilucvmenunas paboma 35, JIP2, JIPG, paboma Nel 33, JIP3, JIP7,
KUIKOCTEN U Jlabopamopuas paboma Ne3 MP4, MP6, I1PG6, MP5, I1P2, ITP5

TBEPABIX TEIL.

Jlabopamopuas paboma Ne4

11P4

Paznea 3. Oxzamen JIP2, JIP4, JIP7, MPI,
JIeKTPOAMHAMUK MP2, MPS5, IIP2, IIP3,
a 11P4, IIP5, IIP6

Tema 3.1. Yemuwiit onpoc Vi, V4, V5, 33,
Dnexrpuueckoe | Jlabopamopuas paboma Nes 35, JIP2, JIPG,
moJjie Iucvmennas paboma MP4, MP6, I1P6
CamocmosmenvHnas paboma 11P4
Tema 3.2. Yemmuwiii onpoc V1, V4, V5, 33,
3aKOHBI Hucvmennasn paboma 35, JIP2, JIP6,
MOCTOSIHHOTO TOKa | Jlabopamophas paboma No6 MP4, MP6, TTP6
Jlabopamopnas paboma Ne7 [1P4
Jlabopamopuas paboma Ne§
Jlabopamopuas paboma Ne9
CamocmosmenvHnas paboma
Tema 3.3. Yemuwiii onpoc V1, V4, V5, 33,
Onexkrpuueckuii | [lucomennas paboma 35, JIP2, JIP6,
TOK B pa3nU4HbIX | Jlabopamopuas paboma Nel() | MP4, MP6, I1P6
cpenax Jlabopamopnuas paboma Nell | T1P4
Tema 3.4. Yemmuwiii onpoc Vi, V23,1, 32,
MaruutHoe none. | [lucbmennas paboma JIPS, JIP7, MP1,
MP2, I1P2, TTP5
Tema 3.5. Yemuwiit onpoc V1, V4, V5, 33,
DnekrpomarHutHa | Tecmupoearnue 35, JIP2, JIP6,
A MH YKL U Jlabopamopuas paboma Nel2 | MP4, MP6, I1P6
Iucvmennas paboma [1P4
Paznea 4. Yemmuwiii onpoc V1, V4, V5, 33, Oxzamen JIP2, JIP4, JIP7, MPI,




Kone0anus u Tecmuposanue 35, JIP2, JIP6, MP2, MPS5, I[IP2, IIP3,
BOJIHBI. Hucvmennas paboma MP4, MP6, I1P6 IIP4, [IP5, IIP6
Jlabopamopuas paboma Nel3 | 11P4
Jlabopamopnas paboma Nol4
Paznea S. Orxzamen JIP2, JIP4, JIP7, MPI,
Onruka. MP2, MP5, I1P2, IIP3,
Tema 5.1. Yemuwiit onpoc V1, V4, V5, 33, 1IP4, IIP5, IIP6
I'eomerpuueckast | Tecmuposanue 35, JIP2 ,JIP6,
OTITHKA Jlabopamopnas paboma Nel5 | MP4, MP6, T1P6
Jlabopamopuas paboma Nel6 | 11P4
Tema 5.2. Yemmuwiu onpoc. Vi, V4, V5, 33, Kommponvuas | Y1,Y2, 3,31, 32,
BonnoBas ontuka. | Ilucemennas paboma 35, JIP2 ,JIP6, paboma Ne 2 33, JIP3, JIP7,
Jlabopamopnas paboma Nel7 | MP4, MP6, [1P6 MP5, I1P2, TTP5
Jlabopamopnas paboma Nel8 | I1P4
Pa3nea 6. Orzamen JIP2, JIP4, JIP7, MPI,
OcCHOBBI MP2, MPS5, IIP2, IIP3,
cre MHAJLHOMI IIP4, IIP5, IIP6
Teopuu
OTHOCHTEJIbHOCTH
Tema 6.1. Yemuwiii onpoc Vi, V2, 31,32,
[locrynatet CTO | Tecmupoeanue JIP5, JIP7, MP1,
Iucvmennas paboma MP2, I1P2, I1P5
Paznea 7. Orzamen JIP2, JIP4, JIP7, MPI,

CrpoeHue aToma
¥ KBAaHTOBasi

ONTHKA
Tema 7.1. Yemmuwiii onpoc Vi, V2, 31,32,
KBanToBas ontuka | Tecmuposanue JIP5, JIP7, MP1,
Ilucvmennas paboma MP2, ITP2, ITP5
Tema 7.2. Yemuwiit onpoc V1, V4, V5, 33,
®du3uka aToma. Tecmuposeanue 35,J1P2,JIP6,MP,
Jlabopamopnas paboma Ne 19 | MP6,I1P6, T1P4

MP2, MPS5, IIP2, IIP3,
1IP4, IIP5, IIP6




Paznea 8.
IBoaonus
BceJjieHHOM.
Tema 8.1. Yemmuwiii onpoc Vi1, V6, 34, 36,
Crpoenue u JIP1, JIP2, MPI,
pasBUTHE MP6, ITP1, I1IP7

Bcenennoii.

Orzamen

JIP2, JIP4, JIP7, MPI,
MP2, MPS5, IIP2, IIP3,
1IP4, IIP5, ITIP6




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
WN RO
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PaBHOMEpHOE IBUKEHUE.

CKOpOCTh U ypaBHEHHE PAaBHOMEPHOTO IIPSIMOJIMHENHOTO IBUKECHU L.

3aKoH CII0KEHHS] CKOPOCTEH.

VYckopenue.

CKOpOCTh NP JBUKEHUH C IIOCTOSIHHBIM YCKOPEHUEM. YPaBHEHHUE IBU)KEHUS C IOCTO IHHBIM

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 COXpaHEHUS UMITYJIbCa.

. 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 coxpaHEHHs YHEPTUU.

OCHOBBI MOJIEKVJISIPHO — KHHETHY e CKOIl Te OpUH

CoNog b wNP

el el ol
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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? MosipHbIM 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 — KUHETUUYECKOU TEOPHUH.

Kakne ponymieHMs UCHONB3YIOT NP BBIBOJAE OCHOBHOTO YPaBHEHUS MOJEKYISPHO —

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 MPAKTUKH NPUMEPHI TEIJIOBOTO PAaBHOBECHSL.

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

Uro nazpiBatoT HyneMm KensBuna? Jloctuxum im oH?

Uro nazpiBaroT uzonpoueccamu? Kakue onu OpiBaroT?

Kaxkoii mpouecc Ha3pIBarOT u3oTepmudeckuM? M3oxopaeim? N306apHbIM?

3anunmTe ypaBHEHUS COCTOSHHUSI UJICAJIBHOTO Ta3a s 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 HJEAIBHOTO Ta3za OT TEPMOJMHAMHUYECKO I

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 n3mensiercs naBieHue raza npu M30TEPMUYECKOM PACIIUPEHUU?

Kak u3mensercs naBjaeHue raza npyu U30XOpHOM HarpeBaHuu?

YMeHbIIaeTcsl WK YBEIUUUBAETCS 00beM ra3a mpu n300apHOM HarpeBaHW U ?

Uem ornunuaercs ypaBHenue Kianeiipona — MenzeneeBa ot ypasHeHust Kianelipona?

BeiBeaute (¢GopMmyny, CBSI3BIBAIONIYI0 CPEIHIO KUHETHYECKYID JHEPrui0 XaoTHYECKOrO

IIOCTYNATEIbHOTO IBMKEHUS MOJIEKYJI ¢ TEPMOJIMHAMUYECKON TEMIIEpPaTypou.

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

HauOobLIeH cpeaHel KBaIpaTHYHON CKOPOCThIO?

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

MOJIEKYJI 3aMEHHUTh MOJIEKYTaMU OoJiee TspKesoro rasa?

UYro Ha3pIBaeTCs CpeHEl ATUHOM cBOOOHOTO Tpodera?

Kax u3MeHuTcs cpeiHsist ITiHa CBOOOHOTO TTpodera ¢ yBeIMYCHHEM ILIOTHOCTH ra3a’?

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 QopMynbl, ONUCHIBAIOIIEH BHYTPEHHIOIO 3HEPrHIO OJHOATOMHOIO Ta3a, 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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[lepeuncnute criocoObl M3MEHEHUs BHYTpEeHHEH dHeprun. OXapakTepus3ynTe uXx.

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

BeiBeuTe opmyny Amnst BRIUYMCICHHS pa0OTHI ra3a Mpu U3MEHEHUH €r0 00beMa.

Kak rpaduyecku MoKeT ObITh BBIYMCIIEHA Pa00OTa, COBEPIUCHHAs Fa30M IIPH €ro cxKaTuu?

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

Mo:xHO 71 ra3y nepenaTb HEKOTOPOE KOJIMYECTBO TEIUIOTHI, YTOOBI TeMIepaTypa rasa mpu 3ToM
He noBblmanacek? IloscHure oTBET.
Kax n3MeHuTCsa BHYTpEHHSISI SHEPTHS ra3a Impu H300apHOM HarpeBaHuu ?
Kak u3MeHuTCs BHYTPEHHSS SHEPTHs ra3a MpH U30XOPHOM OXJIXKICHUH ?
Kax u3amMeHHuTCS BHYTpEHHSISI DHEPIUs ra3a IMpu U30TepMUYECKOM CxKaTuu?
Uro Ha3bIBAIOT YIAEIBHOM TEMIOEMKOCTHIO? MoJisipHON TermoeMKocThio? KakoBa CBSI3b MEXKIY
HUMU?
[IponemoHcTpUpyiiTE BBIBOJA YpaBHEHMS TEIJIOBOIO OajlaHca.
3anuumTe nepBoe Hayajao TEPMOJUHAMUKHY IPUMEHUTEIBHO KO BCEM H30IIPOLIECCaM.
Yemy paBHa pabota raza B n300apHoMm mporuecce? M3oxopHoM npouecce?
UeMy paBHO M3MEHEHUE BHYTPEHHEH SHEPrUM B U30TEpPMUUYECKOM Mpolecce? B m3oxopHoMm
nporecce?
Ilouemy npu m3o00apHOM pacumpeHuHu raza or oobema Vi 0 oObema V2 Tpebyercst Gosbluee
KOJIMYECTBO TEMJIOTHI, YEM MPU U30TEPMHUUECKOM Tpoliecce?
KakoB ¢m3uyeckuii CMBICII MOJISIPHOW Ta30BOM MOCTOSIHHOM ?
Kaxko#i mporecc Ha3bIBalOT aguabaTHRIM? 3alWIIMTEe MEpPBOE HAYalI0 TEPMOJUHAMHUKH IS
anrabaTHOTO Ipolecca, MPOKOMMEHTHPOBAB €T0.
Kak n3menunTcs TeMmneparypa rasa mpH ero aainadaTHoM CKaThuu?
Hapucyiite, cpaBHHTE U OOBSCHUTE M30TEpMYy U aauadaTy MpH CKaTHH raza oT o0bema Vi 10
o0bema Vo.
[IpuBenuTe HEyNOMSHYThIE B yueOHUKE BO3MOXHbBIE a11a0aTHbIE TPOLIECCHI.
Uro Ha3pIBAIOT 0OpATUMBIM MPOLIECCOM, HEOOPATUMBIM MpoIieccom?
3anuumTe, MOsICHUB, IEPBOE Hayallo TEPMOJMHAMUKH U1 KPYrOBOTO IpoIecca.
CpaBHuTe npsiMOii 1 0OpaTHBIN UK. UTO MOXKHO CKa3aTh 0 paboTe B 3TUX UKIAX?
Uem paznuyarotcsi paboThl, COBEpIIAEMbIE MPHU PACHIMIPEHUHN U CKATUHU Taza?
[TonoxxurenbHa WK OTpULIATENIbHA pab0Ta, COBEPILIAEMAs Ia30M IIPU paclMpeHUH?
[TpuBeauTe mpruMepsl HEOOPATHMBIX ITPOLIECCOB
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 ?
Bo3mokeH 5 mpouecc, Mpu KOTOPOM TEIJIOTa, IOJIydeHHas OT HarpeBarelis, MOJIHOCTHIO
npeobpasyercsi B paboTy?
[TosicauTe mpuHUUI PabOTHI TEMIJIOBOIO ABUTATENS U XOJIOAUIBHON MalMHBI.
[Touemy paboTa X0JOIUIBHOM YCTAHOBKM HE MPOTUBOPEUUT BTOPOMY Hadaly TEPMOAMHAMUKY ?
Cdopmynupyiite Teopemy Kapuo. Onpenenute KIT/] mukna Kapno.
Kaxkoit ocHoBHO# iyt noseienus KI1J[ rennoBsix qurareneit?
Kakue Bu/pI TEMIIOBBIX JABUTATENEH BBl 3HaeTE?
B uem cocrosar npuHIU paboTh TYpOUHBI?
[lepeuncnure BpeaHbIE BIMSIHUS NCIOJIb30BAHUS TEILJIOBBIX IBUTATENEH.
HasoBute ciocoObl yMEHbILICHUST BPETHOTO BIMSHMS TEIJIOBBIX IBUTAaTENEH.
ArperaTHoe cOCTOsIHHE BellleCTBa
Uro Ha3piBaeTcs Pa3oii? ArperaTHbIM COCTOSTHUEM BEIecTBa?
CpaBHuTE CBOWCTBAa BEIIECTB B TPEX arperaTHbIX COCTOSHHUSX: TBEPIAOM, JKUIKOM H
ra3000pa3HOM.
Uro Ha3bIBalOT (a30BBIM IepexogoM IepBoro poaa? Broporo pona? Ilpueaurte nmpumeps (He
yKa3aHHbIC B YU€OHUKE) ITHX I1EPEXOJIOB.
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 WJIU MOJEBBIX JOoporax?

Kaxk usmensiercs CkopocTh HCHapeHus ¢ MOBbILIeHUEM TemnepaTypbl? [loBbilieHreM J1aBiieHUs?
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 or noiukpucramia? Kortopbelii U3 HUX aHU30TPONEH, KOTOPbIN
uzotpornen? [louemy?

B yem paznuune TMHEHHBIX U TOUYSUHBIX 1e(heKTOB?

Kaxkas cBsi3p HazpiBaeTcs nonHoi? KopaneHTHOM?

Oxapakrepu3yiTe 4YeThlpe IPYNIbl KPUCTAIJIOB U COOTBETCTBYIOLME THUIIBI KPUCTAIUIMYECKHX
CBSI3EH.

Uro Ha3biBatoT aMmoppHbIMH Tenamu? KakoBbl ux cBoiicTa?

[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, MOSCHUB CMBICH COOTBETCTBYIOIMX (PU3NUYECKUX
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. ¥ KaKOW W3 MPOBOJOK OTHOCUTENbHOE YUIMHEHUE MeHble? Bo ckonbko
paz?
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Hapucyiite rpadguk 3aBUCMMOCTH HaIpsHKEHHS OT OTHOCUTEIBHOTO YIUIMHEHUS — AUarpaMmy
HanpspkeHus. [losicHute rpaguk 1 OTMETHTE HA HEM IpEIebl YIIPYTOCTH, TPOMOPIMOHAIBHOCTH,
TEKy4ECTH.
Kakue maTepuansl ABISIOTCS Xpynkumu? Bsiskumu?
UYro Takoe TemioBoe pacumpenue? Kakue BUbI TENI0BOIO pacllipeHUs BaM U3BECTHBI?
KaxoB ¢usnueckuit cmbica koddduimenta nuneitHoro pacumpenus? Kosdduimenra oobeMHOro
pacumpeHus?
UYro Ha3bIBAIOT IJIABJIEHUEM?
Uro Ha3pIBAIOT KpUCTAIUIA3AIMEH (3aTBEpACBAHUEM)?
CdopmynupyiiTe TOHATHE YIETbHON TEMIOTHI KPUCTAJUIU3AIUH.
YTto MOXKHO CKa3aTh O TEMIlepaTypax IJIaBJiIeHUs U Kpuctausanun? OTBeT 000CHYITe.
[louemy, Ha Ball B3I, yAelbHAas TeIJIOTa MapooOpa3oBaHUs 3HAYUTENBHO OOJIbIIE YAEIbHOU
TEIIOTHI IIJIaBJICHUS?
UYro HazpiBaroT cyonumanueii? [IpuBenure npuMepsl.
Hapucyiite nnarpaMmy COCTOSSHUM U TIPOBEIUTE €€ aHAIIN3.
Kaxkyro TOYKy Ha3bIBarOT TPOHHON?
Kak ¢ moMomipro AuarpaMMbl COCTOSTHUSI MOYKHO OOBSICHUTH BO3MOXKHOCTh Pa3IMUHBIX (Pa30BBIX
Mepexo10B?
Bo3moxxHO M OZJHOBpEMEHHOE cocylecTBOBaHUE IBYX (a3 BemectBa? Tpex ¢a3? [lpusenute
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 npous3oWa€r NpU  MOAHECEHMM K  IIOJIOKUTEIBHO  3apsDKEHHOMY  JJIEKTPOMETPY
Pa3HOMMEHHOTO ¢ HUM 3apsna? OAHOMMEHHOTO ¢ HUM 3apsiaa?
Cdopmynupyiite 3akon Kymnona. KakoBbl rpaHUIIBI €10 TPUMEHUMOCTH ?
Kak ¥ BO CKOIBKO pa3 M3MEHUTCS CHJIa B3aUMOJICHCTBUSI JBYX TOYEUHBIX 3aps/ioB, €CIIU
paccTosiHuEe MKy HUMH YBEIHUYUTh B TpU paza’?
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 TIPABUTALMOHHOIO B3aUMOJEWUCTBUS 3JIEKTPOHA U
IIPOTOHA HAXOIAIIMXCSI B BaKyyMe.
Kakoe nosie Ha3bIBAIOT JEKTPOMArHUTHBIM? DJIEKTPUUECKUM? DIIEKTPOCTATUUYECKUM?
UYro Ha3bIBAIOT HAIPSDKEHHOCTBIO DJIEKTPOCTATUYECKOTO MOJIS?
KaxoBa equHua HanpsHKEHHOCTU ?
[Touemy st U3ydeHUsl JIEKTPOCTATUYUECKOTO MOJISI HCTIONB3YIOT MPOOHBINA TOYEUHBIH 3apsia?
BriBenute opmyity asist pacdyéra mojst TOUeUHOTO 3apsija.
Uro Ha3bIBAIOT JINHUSAMH HAMIPSHKEHHOCTH 3JIEKTPOCTaTUYECKOTO 10JIsA?
KakoBo HanpaieHue TuHUN HanpsbkeHHOCTH? [louemy OHU He TiepecekaroTces?
Kak ¢ momouipto TMHUN HaNmpspKEHHOCTH MOXKHO Y3HaTh, TA€ MOAYib BekTopa E Oonbie umu
MeHblIe?
CopmynupyiiTe 1 3aMUIMTE TPUHIUII CYIEPIIO3UIIUHN 3JIEKTPOCTATUYECKUX MOJIEH.
[pencraBpTe rpaduyecku MoJie ABYX MOJIOKUTENbHBIX 3apsIOB.
[lpencraBpre Tpaduuecku T1oOJ€ TMOJOKUTEIBHOIO M OTPHULATEIBHOTO  3apsiioB; JIBYX
OTpHULIATENbHBIX 3apPSI0B.
N300pa3uTe HA PUCYHKE TUHUU HAPSDKEHHOCTH TOJIS, CO3JaBAeMOT0 OECKOHEYHOH IMIIOCKOCTHIO,
3apSKEHHOM € MOBEPXHOCTHOM IMJIOTHOCTBIO - 6. YeMy pOBHA HaNPSKEHHOCTD 3TOTO 1MOJIs7
Jlokaxxute rpaduueckd, UYTO HANPSHKEHHOCTh IOJNS  MEXAy JBYMs OECKOHEYHBIMU
[apaJlIeJIbHBIMU IIJIOCKOCTSIMA M OJIMHAKOBOM ,JI0 MOJYJII0 M 10 3HAKy IOBEPXHOCTHBIMU
IJIOCKOCTSAMH 3apsiia paBHA HYIIO.
JIoKaXXHTe, 4TO 3JIEKTPOCTATUUYECKOE I10JI€ TOTEHIUATIBHO.
Uro Ha3bIBAIOT MOTEHIIMAIOM JIeKTprueckoro nojsi? Kakosa ero enmuuiia.
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 paccTossHMM JApyr OT JApyra HaxoAsTCs JBa OAMHAKOBBIX IO MOAYIIO
pPa3HOMMEHHBIX TOYEYHBIX 3apsAa. Yemy paBeH MOTEHIMAN B TOYKE, PAaBHOYAAJICHHBIX OT THX
3apsaoB?

BriBequTe cBsI3b MKy HANPSHKEHHOCTHIO M Pa3HOCTHIO TOTEHIIMAJIOB.

JloKaxxuTe 4YTO BEKTOP HANMPSHKEHHOCTH MEPIISHMKYISIPEH KaXK /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 pacripenenenue 3aps/10B BHYTPHU 3apsDKEHHOTO MPOBOAHMKA U HA €10 TTOBEPXHOCTH ?

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

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

Kaxkue 3apsiipl Ha3bpIBAIOT MHIYIITUPOBAHHBIMU ?

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

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

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

Uro Ha3bIBAIOT 3JIEKTPOEMKOCTHIO YEAUHEHHOTO MPOBOAHUKA?

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

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

CpaBHHTE 3JEKTPOEMKOCTH YEAMHEHHBIX MPOBOSIIMX IIAPOB- AIFOMUHUEBOIO U MEIHOTO, €CIIU
UX PanYChl OJIMHAKOBHI.

JIBa MpOBOAHUKA - OAWH CIJIOIIHOM, APYTOM MOJBIA - UMEIOT OJMHAKOBBIE pa3Mepsl U GopMy.
Bynyr nu oAMHAaKOBBIMH MX TMOTEHIHUAIbl, €CIU KaKJIOMY M3 MPOBOJHUKOB COOOHMTH
OJIMHAKOBBIM 3apsia?

BbruncnuTe paguyc mapa, HaXoJsIIErocsi 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, uMes TP OJMHAKOBBIX KOHJEHCATOpa, MOIYyYUTh SJIEKTPOEMKOCTH B TPH pasa
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?

.BeiBeuTe opMmyiy 11 BBIUKCICHUS SHEPTUU 3JIEKTPOCTaTUYECKOTO T0JIsl KOHIEHCaTopa.

Kak wu3mMeHuThcs O0O0BEMHAs IJIOTHOCTh OSHEPIUU KOHJCHCATOpa, €CIM  HAapsHKEHHOCTD
3JIEKTPOCTATUYECKOTO TOJIsi MEX1y IIJIaCTHHAMU KOHJIeHcaTopa Bo3pocJa B J1Ba pasza?

Uro Ha3bIBAIOT 3JIEKTPUUYECKUM TOKOM?

JlaiiTe onpenieneHue CUIIbI TOKA.

Uro Ha3bIBAIOT MJIOTHOCTHIO TOKA?

Uro Ha3pIBaIOT TOKOM TTPOBOANMOCTH ? KOHBEKIIHOHHBIM TOKOM?

KakoBo HampaBiieHHE BEKTOpa MJIOTHOCTH TOKa?

B kakux eguHHIIaX U3MEpSETCS CUJia TOKA?

KakoBbI emuHUIIBI TIIOCKOCTH TOKa? JlaiiTe MX ompeeneHue.

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 3/]C? Hanpsokenuem? B uém ux pasnnune? KakoBbl €IMHUIIBI UX U3MEPEHUSA?
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 3aBUCHMOCTEH.

Uro Ha3pIBalOT cBepXmpoBoauMocThio? [lpuBenute He yMOMSHYTHIE B y4deOHHUKE BO3MOXKHBIE
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MPUMEHEHUSI SIBIIEHHUE CBEPXITPOBOINMOCTH.
UYro HazpiBatoT peoctarom? IlpuBenure npumep peocrara, He OMUCAHHOTO B yIeOHHKE.
Ot 4ero 3aBUCUT COIPOTUBJIEHUE TIPOBOJHUKOB?
[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 mapamielbHOM BKIIOUYEHHH N
OJINHAKOBBIX UICTOUHUKOB TOKA?
Uemy paBHO BHyTpeHHHE conpoTtuBieHre u I /[C 6arapen mpu mocienoBaTeIbHOM BKIIOUYCHHH N
OJIMHAKOBBIX HICTOYHUKOB TOKa?
3amunmTe GOopMyny AN CHJIBI TOKA 4Yepe3 BHEIIHWE COMPOTHUBIICHUE R, MOAKIIOYEHHOTO K
KIeMMaM N OJMHAKOBBIX UCTOYHUKOB ¢ DJIC M BHYTPEHHHUM CONPOTUBIICHUEM [ KaXKIbld, €CIn
MCTOYHUKH TOKA COEMHEHBI MOCTIEI0BATENBHO; MapajlieibHO.
B uém cocTout ¢m3nyeckuii TpUHIUI PAOOTHI CTPEIOYHBIX AMIIEPMETPOB U BOJIBTMETPOB?
Kak noncoenunsiercst amnepMerp B 1enb? KakoBo €ro conpoTuBieHUE?
Kak nmoncoenunsiercss BonbTMETp B ceTh? KakoBo ero conpotuBieHue?
MoXHO 111 aMIIepMETPOM H3MEPATh TOK B OCBETUTEIBHOW CETH, BCTAaBUB €r0 B PO3ETKY?
[Touemy?
MOo>KHO 71 BOJIBTMETPOM HU3MEPUTH HAPSHKEHUE B OCcBeTUTENbHOM 1enu? [louemy?
3aueM NPUMEHSIOT LIYHT U 100aBOoYHOE conpoTuieHune? Kak ux mojacoequHsor?
Cdopmynupyiite mpasuiio Kupxrodga?
Kak cnenyer mpumensts npasuino Kupxroga?
Uro Ha3bIBaIOT paboTOil TOKa? MOLHOCTBIO TOKA?
KaxoBbl eMHUIIBI PAOOTHI U MOIIHOCTH TOKa?
JJleKTpUYeCKHil TOK B Pa3JIMYHBIX Cpeiax
Kakue gacTuIrbl BISIOTCS HOCUTEJISIMA CBOOOTHOTO 3apsijia B MeTauax?
[lepeuriciute U OOBSCHUTE OCHOBHBIC ONBITHI, Ha KOTOPBIX OCHOBAaHA »JJEKTPOHHAS TOPUS
IIPOBOJIMMOCTH METAJLIOB.
Kaxk ¢ momotpto K1accuyeckoi TeOpUH MPOBOAMMOCTA OOBSICHUTH 3aBUCUMOCTH COIIPOTHUBJIEHHE
METaJNIOB OT TeMIepaTypbl?
B uém 3aknmroyaroTcsi OCHOBHBIE MOJIOKEHUSI TEOPUHM JJIEKTPOHHON MPOBOIMMOCTH METAIOB?
KakoBbl HEJOCTaTKK 3TOM TeOpun?
Kax u3MeHUThCS C MOBBIIEHUEM TEMIIEPATypbl TPOBOJUMOCTh XUMUYECKH YUCTHIX METAJIIOB?
Uro Ha3bIBAIOT KOHTAKTHOM pa3HOCTHIO MoTeHHanoB? Kak e€ MOKHO 0ObACHUTD?
Uro HaspiBatoT paboToi Bhixona? Kakue CuIbl JTODKEH MPEOJI0NIETh AJICKTPOH IMPH BBIXOJE 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 CIIPABEAIUBBI ISl AJIEKTPOIUTOB?
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
MIPUMEPHI UCIIOJIB30BAHUE AKKyMYIISITOPOB.
Uro mpeacTaBiisieT cOO0H TEPMOAICKTPOHHAS IMHUCCHS?
OObAcHUTE MEXaHU3M OJHOCTOPOHHEHN MPOBOAUMOCTH BAKYyMHOTO JUOA.
KakoBbI cBOMCTBA 3IEKTPOHHBIX MTYYKOB?
OO0bscHUTE TPUHLIUT PaOOTHI ATEKTPOHHO-TY4EBOM TPYOKH.
Uro  Ha3pIBAalOT  Ta30BhIM  paspsaoMmM?  HecaMOCTOSITENBHBIM — Ta30BBIM  paspsiioM?
CamocCTOsITENbHBIM Ta30BbIM pa3psaoM?




25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

. Kaxue nmpumMecu B moiaynpoBOJHUKAX HA3bIBAIOT aKilenTOpHeIMU? [IpuBenTe mpumepsl.

©CoNog WD E

el
(N )

12.
13.
14.

15.
16.
17.
18.

19.

20.
21.
22.

23.
24,
25.

26.
217.
28.

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.



29.
30.
31.
32.
33.
34.
. MoxHo 11 eppoMaraHeTuk MpeBpaTUTh B ci1aboMarHuTHOE BemlecTBo? Ecnu 1a, To B Kakoe?

arwhE

S

© o~

12.
13.
14.

15.

16.
17.
18.
19.
20.

21.
22.
23.

8.

9.
10.

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, IPOUCXOAAINME B aTOMax M MOJICKYJIaX, MPUBOIAT K U3ITYYCHHUIO MU

AJIEKTPOMAarHUTHBIX BOJIH?
JlaiiTe onpenieneHue CIIEKTPOB UCIIYCKAaHUS U CIIEKTPOB IMONIOLICHUS BEILLECTB.
B xakoMm ciydae CIEKTp BEIIeCTBaA SBJISICTCA @) JIMHEHYATHIM; 0) TT0JIOCATHIM; B) CILIOMIHBIM?
Pacckaxute o crpoenun aroma o mozenu JIx. Jx. Tomcona u 3. Pesepdopna
B uem HecocTosTenbHOCTh Teopuu bopa?
Kakoe nsnmyueHnne Ha3bpIBaeTCs BBIHYXKICHHBIM? PackpoliTe ero Mexanusm. Kakue napamerpsl
PacckaxuTe 0 CBOMCTBAX JIa3epPHOT0 U3ITy4EHHS U 00IACTSIX 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 nonumarot nox sHepruei cessu sapa? Kak ee Berunciuth? [laliTe onpenenenue yaeabHOM
SHEPIUuM CBSI3U sIpa.

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((HEKTUBHBIX 3aMETUTENSIX.

22. Korga u keM ObLTa OTKpBITA peakius AeTICHUs sep ypaHa HeTponamu? KakoBbI MPOAYKTHI
JiesieHus aaep ypaHa? B kakoM Bu€ BbIIENSIETCS SHEPIus pacnana?

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

24. Kakue mporecchl yMEHBIIIRIOT 3HaUYCHNE KOAPPUIIEHTa 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 simepHbIe peakiiuy Ha3bIBAIOT peakiusIMu ciusHus (cuHTe3a)? [IpuBeauTe mpuMepsl
Takux peakuuid. [louemy 3TH peakuu NpoTeKaroT TOJIBKO MPHU BBICOKUX TeMieparypax? B uem
COCTOMT MpobieMa yrpaBisieMOl TeEpMOsSAEPHON peakiun?

Kpurtepuu ouenku

OueHka «5» CTaBUTCS B TOM CJIy4yae, €CJIM CTYICHT TOKa3bIBaeT BEPHOE TMOHUMAHHE
(bU3UYeCKOM CYIIHOCTH paccMaTpUBacMbIX SIBICHUW W 3aKOHOMEPHOCTEH, 3aKOHOB H
TEOpUH, a TaKk K€ MPaBWIbHOE ONpeneieHue (PU3NYECKUX BEIMYWH, MX EIUHUI] U
croco00B M3MEPEHUS: IPABIIILHO BBIMOJIHSAET YEPTEKH, CXEMbl U Ipa(UKU; CTPOUT OTBET
10 COOCTBEHHOMY IUIAHY, COTIPOBOXKIAET pacCKa3 COOCTBEHHBIMU TPHUMEPaMH, YMEET
NPUMEHSTh 3HAHUS B HOBOUW CUTYallUW MPU BBIMOJHEHUN MPAKTUYECKUX 33JJaHHIT; MOKET
YCTaHOBUTH CBA3b MEXKIY M3y4aeMbIM M paHEe HM3yYEHHBIM MaTepHajIoM IO Kypcy
bu3uKH, a TaKKe ¢ MaTepHaIOM, YCBOCHHBIM IIPU U3YYEHUU IPYTUX MPEIMETOB.

OueHka «4» CTaBUTCS, €CJIM OTBET CTYJEHTA YAOBJIECTBOPSET OCHOBHBIM TPEOOBAaHUAM Ha
OIICHKY 5, HO JaH 0e3 HCIOJIL30BaHHUS COOCTBEHHOI'O IUIaHA, HOBBIX NPUMEPOB, Oe€3
NIPUMEHEHNS 3HaHUN B HOBOM CUTyalluu, 6€3 UCMOJIb30BaHUS CBA3EU C paHee U3Y4YEHHBIM
MaTepuajioM U MaTepUalioM, YCBOCHHBIM IPH W3YyYEHHH Jp. NPEIMETOB: €CIIU CTYIEHT
JAOTMYCTWI OJHY OIMOKY WM He OoJiee ABYX HEMNOYETOB M MOXKET WX HCIPABUTH
CaMOCTOSITEbHO WJIM C HEOOJIBIIION ITOMOIIIBIO P ENO,1aBaTelsl.

Ouenka «3» CTaBUTCS, €CJIM CTYJEHT NPaBWJILHO TOHUMAeT (DM3UYECKYIO CYIIHOCTbH
paccMaTpuBaeMbIX SIBJICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE HMMEIOTCS OTIEIbHbIE
npoOenbl B YCBOGHHWH BOTIPOCOB Kypca (MBHWKH, HE TPEISITCTBYIONME NalbHEUIIEMY
YCBOCGHHIO BOTMPOCOB MPOTPAMMHOTO MaTepuayia: JIOMycTWl He OoJiee OHOU TpyOoi
OIMOKU U JIBYX HEHOUETOB, HEe OoJiee OJHOM IpyOON M OAHON HEerpyOoil ommOKH, He
Oouee 2-3 HErpyOBIX OMMOOK, OTHOM HErpyOo#t OMMOKH U TPEX HEMOUETOB; TOMYCTHI 4-5
HEJIOYETOB.

OueHka «2» CTaBUTCS, €CJIM CTYACHT HE OBJAJell OCHOBHBIMU 3HAHUSMHU M YMEHUSIMU B
COOTBETCTBUH C TPeOOBAHMSIMHU MPOTPAMMBI U JIOMYCTHJI 0OJbIllEe OUIMOOK U HEAOUETOB
4eM HEe0O0X0JUMO JIJIsl OLIEHKHU «3».

2) JlaGopatopnass pa6ota. IIpoBercHms 1a0OpaATOPHBIX PabOT  CICIYIOIIETO
COJIePIKAHUS

JlaGopaTopnasi padora Ne 1 Onpezenenne yCKOpeHHsI CBOOOAHOIO MaJIeHUsI ¢ TOMOILBIO
MaTeMaTH4eCKOro MasTHHKA



JlaGopaTopnasi pabora Ne 2 [IpoBepka 3akona I'eit-JIroccaka

JladopaTopHass pab6ora Ne 3 M3mepeHue BIIaKHOCTH BO3IyXa

JladopaTopnasi padora Ne 4 Onpenenenue KodppuiieHTa MOBEPXHOCTHOTO HATSHKEHUS KU AKOCTH
JladopaTopHass pab6ota Ne S VccnenoBanue 31eKTpUUYECKOrO MO

JlabopatopHas padora Ne 6 Onpenenenue BHyrpeHHero conpotusieHus u 9 1C ncrounmka
AIEKTPUYECKON SHEPTUHU

JlaGopaTopnasi padora Ne 7 OnpezeneHue yaeIbHOTO CONPOTUBIICHUS MPOBOTHUKA
JlabopaTtopHas padora Ne 8 «/3yuenue 3akoHa OMa juid ydacTKa LIE€H,

MOCJIEZIOBATEIBLHOTO U MapaljIeIbHOTO COETMHEHU S

JlabopaTtopHas padora Ne 9 MccienoBanne 3aBCMMOCTH MOIIIHOCTU OT HaIlpSHKEHUS
JladopaTopuasi pa6ota Ne 10 OnpeneneHue 3J€KTPOXUMHUYECKOTO YKBUBAJICHTA MEJIU
JlaGopaTopnasi pabora Ne 11 Diiekrpryeckue CBOMCTBA MOTYITPOBOJIHUKOB

JladopaTopuas padora Ne 12 M3yuenue sBICHUS SJIEKTPOMAarHUTHON UHAYKIIUN
JladopaTopnasi pab6ota Ne 13 OnpenenceHue UHAYKTUBHOCTH KATYIIKA B IETIH

MIEPEMEHHOT0 TOKa

JlaGopaTopnasi padora Ne 14 COopka npocreifiiero paguonpuéMHIKa

JladopaTopnasi pa6ora Ne 15 [IpoBepka 3aKoHa OCBEMIEHHOCTH

JlaGopaTopnasi padora Ne 16 Onpenenenue nmoxkasaressi MpeIOMIICHUS CTEKIIa

JlaGopaTopnasi padora Ne 17 Habnmionenue uHTEepdepeHInU, TUPPAKIUN CBETa
JladopaTopnasi pa6ora Ne 18 OnpeneneHue ITMHBI CBETOBOM BOJIHBI C ITOMOIIIBIO

T (PpaKIIOHHON PEIETKH

JlaGopaTopnasi pa6ora Ne 19 HabniozieHre CIIOMHOTO M JIMHEHYaToOro CIEeKTPOB

Pa3NUYHbIX BEIIECTB

JlaGopaTopnasi padora Ne 20 I3ydeHue TpekoB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (oTOrpadusim
Bo Bpems mnpoBeneHus 1a00paTOpHBIX padOT, CTYACHTHI 3aIOJHSIOT >KYpPHAI-OTYET

71a00paTOPHBIX padoT.

Kpurepun oueHku

Ouenka «5» (3a4eT) CTaBUTCS, €CIIM CTYACHT BBINOJHSAET paboTy B MOJHOM 00BEME C COOIIOACHHEM
HEOOXOJMMOM  IMOCNEOBATEIBHOCTH TPOBEJACHUS OINBITOB W  HU3MEPEHUM; CaMOCTOSTENIBHO W
palMoOHAIbHO MOHTHUPYET HEOOXOJMMOE 00OPYIOBAHUE; BCE OMBITHI IPOBOJIUT B YCIOBHSX M PEKUMAX,
obOecreunBaONMX MONYyICHHUE MPABUIBHBIX PE3YIBTATOB M BBIBOJIOB; COONIIOAET TPEOOBAHMS MPABUII
0€30MMacHOCTH TPy/Ia; B OTYETE MPABUIBHO W aKKypaTHO BBITIOJIHSCT BCE 3allMCH, TAOJIMIIbI, PUCYHKH,
4epTeXHU, rpaduKd, BBIUYUCICHUS; TPABUIBHO BRIMIOIHSCT aHAINU3 TTOTP EIIHOCTEH.

Ouenka «4» (3a4eT) CTAaBHUTCS, €CIIM BBIMOIHEHBI TPEOOBAHUS K OI[EHKE «5» , HO OBLIO JOM YIICHO ABa —
TpHU Heo4deTa, He 0oJiee OJTHON HErpyOOH OMMOKA U OJHOTO HET0YETA.

Onenka «3» (3a4er) CTAaBHTCS, €CIW paboTa BBIOIOJHEHA HE TOJHOCTBIO, HO 00beM
BBITIOJIHEHHOW YaCcTH TAaKOB, IIO3BOJISIET MONYYUTh TPABUJIBHBIC PE3YAbTAThl ¥ BBIBOJBI: €CIIHA B
X0JI€ TIPOBEJICHUS OTBITA U U3MEPEHU M OBLITN JOMYIIEHBI OIIMOKH.

Ouenka «2» (He 3a4eT) CTaBUTCS, e€cClId padOTa BBHINOJIHEHA HE TOIHOCTBIO U 00BEM
BBITTOJTHEHHOW YacTH PabOTHl HE IMO3BOJSET CIENATh IMPABUIIBHBIX BBIBOJOB: €CIIM OIBITHI, U3MEPECHUS,
BBIUMCIICHH S, HAOJTFOACHU S TPOU3BOAMIIMCH HETTPAaBUIIBHO.

Bo ecex cnyuasx oyemxa cuudicaemcs, eciu cmyoeHm He COO00AN MpedO8anus NPasusl mexHuKu
bezonachocmu.

3) IlucbMeHHBIH OnIpocC.

a) pemieHue 3aaa4. [lucsMenHas pabota Mo (pU3MKe MPOBOISATCS C LENBI0 ONPEIEICHUsI KOHEYHOTO
pesyabTaTa B OOyYE€HHMU YMEHUIO HNPHUMEHATh 3HAHUA JUIS PELleHMs 33/7ad ONpelesIeHHOIO THUIa IO
JaHHOW Teme uiM paszneny. CoaepkaHue AaHHBIX pabOT COCTAaBISIIOT aHAIMTHYECKUE, TpaduueckKue U
JKCIIEpUMEHTalbHble 3ajaud. IluceMenHas paGoTra mo pelleHHIO 3ajad - oOs3aTenpHas U
cucreMaTHueckas (opma MpOBEPKU M ydeTa, KOTOpas MPOBOJUTCS, C yuyeToM paboueil mporpammsl B
TEUYEHUH BCETO Kypca 0Oy4EeHHUsI KaK TEKyIIMi KOHTPOJIb 3HAHUH U yMEHH.

IMucbmennas padora Ne 1: «KuHemaTuka»
Bapuanr 1 Bapunaur 2



1. Temo mepememm@aercs ©3 TOYKH C
KoopauHaTaMu  X1=l, y1=3 B TOYKy C
KoopAuHaTaMu X2=6, y2=4. Onpeaecnure Moayiab
BEKTOpa TIepeMelieHus W u300pa3uTe ero
npoekiuoo Ha ock OX.

2. Jlea Tena HAYMHAKOT OJAHOBPEMEHHO
JIBUTATBCS MPSAMOJMHEWHO ©  PaBHOMEPHO.
VYpaBHEHUS IBWKCHHS Tel: X1=8-3t, X2=-2t.

A) YKaxute Ha4daJIbHBIE KOOPANHATHI
JIBVKCHUS U CKOPOCTH JTHX TETl.

b) Onpenenure Mecto (XxB) 1 Bpems (t) BCTpeun
STUX TEI.

3. llepByr0 TIOJOBUHY BpPEMEHU BEPTOJIET
mepeMeniaics Ha ceBep co ckopocTbio Vi=30
KM/4, BTOPYIO MOJIOBUHY BPEMEHH — Ha BOCTOK
co ckopocthio Vv2=40 km/4. Omnpeneautsb
CPEHIOI0 MYTEBYIO CKOPOCTb.

4. Temmoxon JBUTasACh PAaBHOYCKOPEHO W3
cocTosHMs TOKos ¢ yckopenuem 0,1 m/c?
JIOCTHTAEeT CKOpOoCTH 18 kM/4. 3a kKakoe Bpems
3TO MPOU30IILTO?

5. Ilpm BKIWOYEHHMH TOpPMO3a YCKOpPEHHE
apToMo0mus 1,5 m/c?. Ha kakoM pacCTOSHUU OT
MPENSITCTBUS ~ BOJUTENb  JIOJDKEH  HAYaTh

1. Temo mepememm@aercs ©3 TOYKH C
KOOpJMHATaMu X1= -5, y1=3 B TOYKy ¢
KoopauHaTaMu X2=6, y2= -1. Ompenenure

MOJAY/Ib BEKTOpa MEPEeMEIICHUsS M H300pa3uTe
ero MpoeKIuo Ha och OX.

2. Jlea Tena HAYMHAKOT OJHOBPEMEHHO
JIBUTATHCS TMPSMOJMHEHHO W  PaBHOMEPHO.
VYpaBHEeHUS ABMKEHUS Tel: X1=-13+6t, xo=-71.
A) YKaxute HaJajabHBIC KOOPAHUHATHI
JIBVKCHUS U CKOPOCTH 3THX TEJl.

b) Onpenenure Mecto (XxB) U Bpems (t) BCTpeun
STUX TEI.

3. llepByr0 TIOJOBHUHY BpPEMEHU BEPTOJIET
nepemMeInaics Ha ceBep co ckopocTho vi=30
KM/d, BTOPYIO MOJIOBUHY BPEMEHH — Ha BOCTOK
co ckopocthio Vv2=40 km/4. Omnpeneautsb
CPEIHIOI0 CKOPOCTb.

4. Tlpoekuus CKOPOCTH TPH MPSIMOJIHHEHHOM
JIBYWKCHUH MEHSETCS IO 3aKoHY: vx=4-2t (Bce
BenuuuHB 3amanel B CU). OnpenemmTs Vox, ax,
Vx 3a5¢?

5. CkopocTh ayOHOTO UCTPEOUTEISI Ha B3JIETE
360 xm/4. Karanynpra mpupgaeT HCTPEOUTEIIO
HavalbHYIO ckopocTh 50 wm/c. KakoBa mmuna

TOPMO3UTh, €CIIM OH €Xall CO CKOPOCThIO 72

KM/4a?

6. Uemy paBHO

JUINHA 2 CM.

IEHTPOCTPEMHUTEITHHOE
YCKOPEHHE KOHIIAa MHHYTHOM CTpelKd, eciau ee 0.

B3JICTHOM ITOJIOCHI, €CJIM UCTPEOUTETH TPOXOIUT
ee 32 4 ¢? C KakuM YyCKOPEHHEM OH
pasrousieTcs’?
YeMy  paBHO  IEHTPOCTPEMHUTEIBHOE
YCKOPEHHE KOHIIAa YaCOBOM CTPEJIKU, €CIU €e
mmHa 1 cm.

IIucbmennas padora Ne 2: «/IluHamuka»

Bapuanr 1

1. Kocmunueckas pakera mnpuOnmxaercs K
3emsie. Kak wu3MeHUTCS cuia TATOTEHMS,
JEHCTByIOIAs CO CTOPOHBI 3€MJIM Ha
pakeTy, MpU YMEHBIIEHUU PACCTOSHUSA 0
neHTpa 3emiu B 2 paza?

2. Ha umype, mnepekMHyToM uepe3
HEMOABUKHBIN OJIOK, TOMEIIEHBl TIPY3bl
maccamu 0,3 xr m 0,2 xr. C KakuMm
yYCKOpeHHeM ABUXKYTcs rpy3bl? KakoBa cuia
HATsDKEHUS IHYpa BO BPEMs ABUIKECHUSA?

3. Kakyto cuiy Tiru pa3BUBAEeT JIBUTATENb
aBTOMOOMJISI, JIBHOXKYIIErocs B TOpy C
IOCTOSHHEIM yCKOpeHHeM 2 Mm/c?? Macca
asromoOminst 900 xr. Ywion roper 150.
Koadpdunment tpenus 0,2.

4. Korma k npyxkuse xéctkocteio 500 H/m
MoABECUNIM Tpy3 Maccol | kr, e€ nnmHa
crana 12 cm. /lo Kako¥l AJIMHBI pacTSHETCS
MPYXHUHA, €CIU K HEE€ MOJABECUTh €I OUH
rpy3 maccoil 1 xr?

Bapuanrt 2

1. Kocmuueckas pakera ynansercs or 3emuu. Kak
M3MEHUTCS CUJla TATOTEHUs, JEHCTBYIOIAs CO
CTOPOHBI 3€MJIM Ha pakKeTy, MpU YBEIMUYECHUU
paccTosiHus A0 IeHTpa 3eMiu B 2 pa3a?

2. bpycok maccoit 400 T mox AeiicTBHEM TIpy3a
maccoit 100 r (cMm. puc 3) TpOXOJUT U3 COCTOSHUS
nokoa nyrb 80 cm 3a 2 c. Haiftu ko3ddunment
TpEHHUsL.

g

I

B

Pmc. 3

3. Temo wmaccoii M TIOKOMTCS Ha HaKIOHHOM
MJIOCKOCTH, COCTaBJISIFOIICH yrodl & ¢ TOPU30HTOM.
Yemy paBHaA BeIMYMHA CUJIBI TPEHHUS, JECHCTBYIOLAS
CO CTOpPOHBI TJOCKOCTH Ha Teno (ko3 dduimeHT
TPEHHUS ).

4. K npyXuH€ MKOJILHOTO AMHAMOMETpPA MOABEIICH
rpy3 wmaccoir 0,1 «kr. Ilpu
yuiiHunack Ha 2,5 cm. Kakum Oyaer yminHeHue
NPYKUHBI IpU o0aBieHuu ewg 1Byx rpysos 1o 0,1
Kr'?

3TOM MpYKHHA

IIpoBepounas padora Ne 3: «3aKOHBI COXpaHeHHUsD)

Bapuanr 1

1. ABTOMOOMJIb TpOraeTcsi ¢ MecTa U HaOHupaer

Bapuant Ne 2
1. KakoBa ckopocTh Tena, eciau ero umMnyiasc 500



ckopocth 36  kM/4.  Ompenenutre  Maccy
aBTOM06I/IJI$I, cCiu U3MCHCHUC HUMITYJIbCa
aBToOyca rpu pasrone pasHo 15 000 kr*m/c.

2. Kakyro CKOpOCTh MpUOOpETeT Iexkallee Ha
JIb1y YYI'YHHOE SApO, €CIU IIYyis, JIeTAIas
TOPU30HTAIBHO CO CKOPOCTHIO 400 M/C, OTCKOYUT
OT HETo U OyAeT ABUTAThCS B MPOTUBOMOIOKHOM
HampaslieHUH co ckopoctbio 300 Mm/C? Macca
mynu 9 r, macca siapa 20 Kr.

3. KaxoBa MOIIHOCTD JIBHTATEIIS,
coBepImaroero 3a 2 MuH padory 150 x/Ix?
4. Kamenp OpoleH BEpTUKAILHO BBEpX.

Onpenenure €ero Ha4ajabHY0 CKOPOCTb, €CIU HA
BbICOTE 12 M €ero CKOpocTb B 2 pa3a MEHbLIE
Ha4yaJIbHOM.

5. ABTOMOOMJBb Macco 2 T 3aTOpPMO3UI U
octaHoBuiica, npouns nyrs 50 wm. Haiinure

paboTy  cuibl  TpeHUss U HU3MEHEHHue
KUHETHMYECKOH HHEpruu  aBTOMOOWIISL,  €CIu
Jopora  TOpPU30HTalbHA, a  KOA(QQUIIHEHT

conpoTtuBieHus paseH 0,4.

Kkr¥*m/c, a macca 20 xr?

2. Kakyio Maccy uMeeT Jexallee Ha JIbJIy
4yryHHOE sapo, eciau mynsa wMaccod 10 T,
JIETAIIAss TOPU3OHTAIIBHO CO CKOpocThio 600 m/c,
OTCKOYUT OT HEero u OyaeT [JBUTAThCS B
MPOTUBOIMOJIOKHOM HAaPaBJIECHHU CO CKOPOCTHIO
500 m/C, a sIpO HAYHET JBHUTATHCS CO CKOPOCTHIO
0,3 m/c?

3. Ompenenute, ¢ KaKOW BBICOTHI YIao sI0IO0KO,
€CIii TIPH yaape O 3eMIII0 OHO MMENI0 CKOpOCTh 4
M/C.

4., KakoBa MOINIHOCTH JBHMTaTelIs, €CIM OH
pazBuBaer cuiy Tiaru paHyro 120 kH npu
cxopoctu 400 km/a?

5. lapuk maccoii 200 r, mOABEUMICHHBIA HA HUTH
qiuHoM 80 cM, OTKIOHWIM Ha Yroi 90° or
BEpTUKAIM W OTHycTHiIH. YeMy  paBHO
HaTSDKEHUE HUTH B MOMEHT  MPOXOXKJICHHH
MAPUKOM TOJIOKEHUSI paBHOBECUS?

IMucbmennas padora Ne 4: «MexaHudeckue KoJjie0aHUsI U BOJTHBI»

Bapuanr 1
1. MarepuanbHas Touka maccoit m = 100
I coBepUIaeT KoyseOaHHs IO 3aKOHY
x=0,1sinz(0,8t+0,5). Hanucars
ypaBHEHUS [UISI CKOPOCTH U YCKOPEHUS

3TOM TOYKH, HAWTU MAaKCUMaJbHYIO
cuiny, JACUCTBYKOINYK Ha Hee, €€
MOJIH YO MEXaHUYECKYIO SHEPTHIO.
Ecau CKa3aHHOE OTHOCHTCS K

MaTeMaTHYECKOMY MAasTHUKY, TO KaKOBa
ero anuHa? Eciam K rpy3y Ha HNpYyXKHUHE,
TO KaKOBa >KECTKOCThH MPYKHHBI?

2. JlBa KOTEpEHTHBIX HMCTOYHHKA 3BYKa
KOJEOJMITCA B OJAMHAKOBBHIX (azax. B
TOYKE OTCTOSIIIEN OT MEPBOro MCTOYHHUKA
Ha paccTosiHUE 1 = 2 M, a OT BTOPOTO0 —
Ha I 2,5 M, 3BYK HE€ CIIblIIEH.
OnpenenuTs YacTtoTy V  KojebaHUU
ucToyHUKOB. [lpuasats V =340 w/c.

3. PaccTosnue o nperpausl,
oTpaxarmimei 3BYyK, | 68 M. UYepes
KaKOW MpPOMEXYTOK BpeMeHH A t denoBex
ycablmm T 3X0? CKOpOCTH 3BYKa MPUHATH
paBHoii V = 340 wm/c.

4. Ha IIOBEPXHOCTH BOJbI
pacnpocTpaHseTCsd BOJHA CO CKOPOCTHIO
\ 2,4 ™m/c mpu yactore kojiebaHuUi
BUOpaTopa n 10 I'u. KakoBa pa3HOCTH
¢da3 B TOukax, OTCTOSIIMX OT BUOparopa
Ha paccTtosHus O, 12, 24 u 48 cm?

IIucbMmenHasi padora Ne
BapuanT 1

Bapuanr 2
1. MarepuanpHas Touka maccod m = 200 r
CoBepLIaeT KoJeO0aHUs IO 3aKOHY
x=0,1cosz(t+0,5). Hanwucarb ypaBHeHUS s

CKOPOCTH W YCKOPEHHS O3TOM TOYKH, HaWTH
MaKCUMaJIbHYIO CHUIly, JEHCTBYIOIIYyI0O Ha Hee,
€€ INOJHYI MEXaHMuecKylo »dHepruto. FEcin
CKa3aHHO€ OTHOCHUTCS K MaTeMaTH4ecKoMYy
MasTHUKY, TO KakoBa ero anmuHa? Ecim k rpysy
Ha MpPYXUHE, TO KaKOBA JKECTKOCTb IPYKUHBI?

2. JIBa KOTrepeHTHBIX HCTOYHHUKA 3BYKa
KoJeOnoTCca B ONMHAKOBBIX (azax. B Touke,
OTCTOAIIEH OT NEepBOTO HCTOYHUKA Ha
paccrosiHue 1 = 2,5 M, a OT BTOPOTO — Ha I?
3 M, cCHBIIIEH caMblii TPOMKHH 3BYK.
Onpenenuthb 4acToTy \Y% KoJeOaHui
uctoyHukoB. CKOpocTh 3BYKa NPUHATH
paBHOil V = 340 wm/c.

3. Ilpm wusmepeHum rayOMHBI MOpPS NOA
KopabOjaeM Ipu MOMO I IX0J0Ta 0Ka3anocCh,
YTO MOMEHTBl OTHpaBJIEHUS U TNpHUeMa
yIbTpa3ByKa  pa3/elieHbl IPOMEXYTKOM
Bpemenu 0,6 c. KakoBa rnmybuHa mops monu
kopabieM? CKOpOCTh 3BYKa B BOJI€ MPUHSITH
paBHoil 1400 wm/c.

4. BoJsiHBI pacnpoCTpaHsOTCS €O CKOpocThio 360
M/c ipu yactoTe, paBHoi 450 I'm. Yemy paBHa
pa3HoOCTh (a3 JBYX TOYEK, OTCTOSMMX JAPYr OT
apyra Ha 20 cM? Ha xakoM paccTosHUH
HaxXOJATCS TOYKH, PAa3HOCTh (a3 Mexay
KOTOpBIMU paBHa /2, m, 2m?

5: «I"'azoBbIe 3akoHbl 1 MKT»
Bapuant 2



1. Macca xanensku Boael paBHa 1013kr. U3
CKOJILKMX MOJICKYJ OHA COCTOUT?

2. I'a3z 3anuman o0uéM 12,32 1. Ero oxmamuimu
npu nocrosHHoMm nasinenuu Ha 45°C u ero
00béM ctanm pasen 10,52 1. KakoBa Oblna
NepBOHauvagbHas TeMIieparypa raza?

3. B cocyne Bmectumocthio V = 0,3 1 mpu
290 K mHaxomutcs
Ha ckombko moHU3UTCS

temnepatype T =
HEKOTOpBIM  Tas.
JaBJIEHHE P Ta3a B COCYJE, €CIM U3 HETO M3-3a
yreuku BeiigeT N = 101 monexyn ?

4. Ha pumarpamme p, T wu300paxEéH UK

1. Cuurtas BO3IyX OJAHOPOJIHBIM Tra3oM, HaWJIHTE,
BO CKOJIbKO pa3 CpeAHssl KBaJpaTU4YHAs CKOPOCTh
OBUIMHKM Maccoit 1,74 -10°12 xr, B3BeleHHOH B
BO3[lyXe,  MEHbIIlE  CpeJHEeH  KBaApaTUYHOI
CKOPOCTH JIBUKEHUS MOJICKYIT.

MO/ JIaBJICHHEM
109C. Tlocne
HarpeBaHMs IPH MOCTOSHHOM JABJICHUH KHCIOPOJ

2. 10 r. xuciopona HaXoIsTCS
0,303 Mlla npu Temmeparype

3adsu1 00éM 10 5. Halitm HauyanbHBEIN OOBEM U
KOHEUHYIO TEMIIEpaTypy rasa.

3. Bo CkoibKO pa3 yBEIUYHUTCS IaBJICHHE ra3a B
KOJIOE DJICKTPUYCCKOW JIAMITOYKH, €CIIM Tociie eé

njacajIbHOro rasa IMOCTOSIHHOM MaccChbI.

N3o0pasute ero Ha quarpamme p, V.

s

0 !

BKJIIOUEHUSI TEMIIepaTrypa ra3a IOBbICUJIACh OT
159C 1o 300°C?
4. Ilo rpaduxy,
OIIpENIeNINTE KaKUEe MPOLECCH IPOUCXOAAT C ra3oM
U nocTpoiite rpaduk 3TUX mporeccoB B ocsix V, T

p

NIpUBEAEHHOMY Ha PHCYHKE,

2

IMucbMennan padora Ne 6: «Tepmoaunamuka»

Bapnant 1
1. Kak wu3MeHHTCS BHYTPCHHSII  OJHEprus
240r xucnopona O2 HpH OXIAKICHUU €ro Ha
100K? (Moumssprass macca kuciopoma 32-10°
3kr/monb, R=8,31 JIx/Monp*K)
2. TIpu temneparype 280K u nasnenuu 4-10°TIa
ra3 3amumaer obbem 0.1 wm°. Kakas pabora
COBEpIlEHAa HaJ Ta30M TI0 YBEIUYCHHUIO €ro
o0Bema, eciiu oH HarpeT 10 420K npu noctosHHOM
nasnennu? (OTBeT HanucaTh B KJ[K).
3. Omnpenenuth HauanbHyto Temneparypy 0.6 kr
0JIOBa, €CIIH MPH MOTPYKEHHUH €€ B BOAY Maccou 3
kr npu 300K ona marpenach Ha 2K.(Cgom=4200
JIx/krK, Conosa=250 [Ix/xrK)
4. Kakyro crily TSrv pa3BUBAET TEILUIOBO3, €CIIM OH
BEIET COCTaB CO CKOPOCTh 27 KM/4 M pacxoayer
400 kr nuszenpHOro roprouero B yac npu KITJ{ 30%
(q=4.2-107 JTx/xr)

5. JlByxatomHOMYy Ta3y coobmeHo  14kJlx
ternotel. [lpw 3ToM ra3 pacumpsuics Ipu
MOCTOSTHHOM  naByieHnu. Ompenemuts  paboTy

pacumMpeHuss Traza M H3MEHEHHME BHYTPEHHEH
SHEPIUH rasa.

Bapuanr 2
1. Kak u3MeHuTCs BHYTpEHHsIs1 sHepTusi 4 Momein
OJIHOATOMHOTI'O MJICAJIbHOTO rasa MpHU YMEHbUICHUU
ero temmeparypsl Ha 200K? ( R=8,31 [Ix/monp*K)
2. Tlpu n300apHOM HarpeBaHHM HEKOTOPOM MacChl
kucnopoaa Oz na 200K cosepiiena padora 25 kJlx
[0 YBEIMYEHUIO ero obbema. OmnpenenuTs Maccy
kucinopona.( R=8,31 JIx/monp*K)
3. B ManmnHHOe Macio Maccol mi=6 Kr mpu
temreparype T1=300 K omymena cranbHas aetanb
Maccot mp=0,2 kr npu Temmeparype T2=880 K.
Kakas  temmeparypa  ycTaHOBWJIAach  IOCIE
TeriooomMena? (C1=2100/Tx/xrK,
C2=460/]x/xr-K)
4. JlBuratenp pEakTUBHOIO CamoJieTa Pa3BUBAET
moumHocTh 4.4:10* kBt npu ckopoctu 900 xm/4 u
norpebiser 2.04-10° kr kepocuna Ha 100 kM myTH.
Onpenenuts KOIPPUIIMEHT IOJIE3HOTO JCHCTBUS
nsurarens. (q=4.31-107 Jx/kr)
5. Ilpu u3obapuoM pacumpenun 20r Bogopoa ero
o0bem yBenmuuuiics B 2 pas3a. HauvanbHas
temneparypa raza 300K. Omnpenenute paboty
pacumpeHuss raza, HM3MEHEHHUE BHYTpPEHHEN
SHEPTUU M KOJIMYECTBO TEIJIOThI, COOOILEHHOM
3TOMY Ta3y.

IIncemennasi pa6ora Ne 7: «CpoiicTBa napa, KHAKHX H TBePAbIX TeJ»

Bapuanr 1
1. KakoBa MJIOTHOCTh HACBILIEHHOTO BOISHOTO

Bapuaur 2
1. B nunuHIpe moj MOPIIHEM HAaxOIATCs BoOJIa



napa npu Ttemneparype 100°C. HopmanbHoe
armocepnoe nasienue 101,3 klla.

2. Yemy paBHO MapuUaIbHOE AABJIEHHE BOJASHBIX
MapoB, €CIM OTHOCHUTEIbHAs BIAXHOCTh BO3IyXa
paBna 60%. Temmneparypa Bozayxa 20 °C.

3. Ha n1npoBojoyHOM paMke C TOABHXHOMI
nepeknagnHoi JiuHoi 10 ¢cM HaTsHyTa MbLIbHAs
nneHka. Kakyro paboTy HEOOXOJAMMO COBEPIIHTH,
YyTOOBI PACTAHYTH IJIEHKY Ha 7 cMm? Kospduiment
MOBEPXHOCTHOTO HATSHKEHHUSI MBUIBHOTO pacTBOpa
4-102 H/m.

4. Ha xakyro BBICOTY MOXET IOJHSTHCA BOJA B
KanuJUIApHOM  TpyOke auamerpoM 2 MKM?
Koa(hdummeHT mOBEpXHOCTHOTO HATSHKCHUS BOJIBI
7,3:10"2H/M, eé miotHoCcTh 103 KI/M3.

5. Kakum gomkeH ObITh TUAMETP CTEPKHS KprOKa
MOIBEMHOTO KpaHa, YTOOBI TpU TOJABEME TIpy3a
Maccou 2,5 T MEXaHMYECKOE HAMpPSHKEHHE B KPIOKE
He npesbimano 60 Mlla?

6. Ilox melicTBHMEM MOABEMICHHOTO Tpy3a MeIHAs
MIPOBOJIOKA TMaMETPOM 4 MM MOJy4dHJIa TaKoe XKe
YIAJUHEHHE, Kak npu HarpeBanuu Ha 20°C. Haiitu
Bec rpysa. s memu: o= 1,6-10" K-1; E=10-101°
I1a.

Maccor 35 MT U BOASIHOM map macco 25 Mr mpu
temneparype 25 OC. TIlap wu30TepMUYECKH
pacumpsierca. IIpu xakom 00bEME B LUIMHIpE
BOJIa ITOJIHOCTBIO UCTIapUTCA?

2. Ilpu 18 0C oTHOcUTeNbHAs BIAKHOCTD BO31yXa
paBHa 70%. Belmamer nu HOYBIO poca Mpu
TIOHMKEHUH TEMIIEpaTyphl Bo3ayxa 1o 10 0C?

3. Ha n1npoBono4yHOM pamMke C TOJBHUIKHOU
nepexnaanHon anumHoM 10 cM HaTsHyTa MBLIBHAA
wieHka. Kakyio paboTy HEoOXO0IMMO COBEpPLIMTH,
YTOOBI pacTAHYTh MJIeHKY Ha 7 cMm? Kospdunuent
IIOBEPXHOCTHOIO HATSHKEHHMSI MBUIBHOIO pacTBOpa
4-102 H/m.

4. Haiimute Maccy BOJbI, MOJHSBIIEHCS IO
KallJUIIPHOM TpyOke muamerpom 0,5 MM.

5. BepxHuili KOHel CTEpXKHs 3aKpeIieH, a K
HIDKHEMY MOJIBELleH TIpy3 Maccodl 2 1. [nuna
crepxHs 5,0 M, MJIOMAAb MOMEPEYHOrO0 CEYEHHS
4,0 cm?. OnpenenuTe HanpsHKEHHE MaTepHaa
CTEpXHSI M €ro aOCOJIOTHOE U OTHOCUTEIBHOE
YIUINHEHUS, €CIIM MOIYJb YIPYTOCTH MaTrepuaina
crepxus 2-10% mm?,

6. Ha  mwarpeBanme  xeme3Horo  Opycka
u3pacxogopano 1,68 MJx Ttemnorel. Kak
u3MeHucs o0bem opycka? o =1,2-10° K1,

MucsmeHHas padoTa Ne 8: «3aK0HBI MOCTOSIHHOTO TOK

Bapnant 1
1. Ha puc 1 nzo0pakeH rpaduk 3aBUCHMOCTH CHITBI
TOKA B MIPOBOJAHMKE OT HAIPSDKEHUS HA €10 KOHI[aX.
YeMy paBHO CONPOTUBIICHUE TPOBOIHUKA?
2. Uemy paBHO CONPOTHUBJICHUE MEXIY TOUKaMu A
u B ydacrka 3JIEKTPUYECKOU Lelu,
MPEeJICTaBJIECHHOMN Ha puc 27
3. OJAC »osnemeHnta paBHa 15 B, BHYyTpeHHee
conporuBieHne r = 1 Owm, conpoTUBICHUE
BHemHeld nenu 4 Om. KakoBa cuina Toka KOPOTKOTO
3aMbIKaHUS?
4. Yepe3 pe3ucrop, NOAKIIOUEHHBIH K MCTOUHUKY
TOKa, MPOTEKACT MOCTOSHHBIN AJIEKTPUUYECKUN TOK
cunoit 2 A. Ha puc. 3 wusobpaxkeH rpaduk
3aBHCUMOCTHU KOJINYECTBA TEIJIOTHI Q,
BBIJICIIAIONIETOCS B 3TOM PE3UCTOPE, OT BPEMEHU t.
YeMy paBHO HalpspKEHUE HA 3TOM pe3ucrope?
5. Ilpu JiedeHUH BIEKTPOCTATUYECKUM JyIIEM K
AIEKTpOJaM MPUKIAIBIBACTCS pa3HoOCThb
norenmmanos 10° B. Kaxoii 3apsa  HpoXomuT
MEXJly 3JEKTpOJaMH 3a BpeMs MpOLEAYpbl, €CIu
M3BECTHO, YTO DJJEKTPUYECKOE IOJIE COBEPIIACT
npu sToM paboty, paBuyto 1800 J[x? Otser
BbIpazute B MK1.
6. Yemy nmomxna ObiTh paBHa DJIC uHcTOUHHMKA
TOKa, YTOOBl HAaNPSDKEHHOCTh DJIEKTPHYECKOTO
noJiss B TUJIOCKOM KOHJIeHcaTope Obljla paBHa 2
kB/M, eciu BHYTPEHHEE  CONPOTUBIICHUE
HUCTOYHUKA TOKa 2 OM, COMPOTUBIIEHHE PE3UCTOPA

Bapuant 2
1. Omnpenenuth o0lIee CONPOTHUBIEHUE LEMHU
(puc.2), ecmu R1=1 Om, R2=R3=R4=3 Om?
2. TIlpm Hanpsxkenuu 12 B depe3 HUTH
anekrponamnbl Te4€r Tok 2 A. Ckoibko Tema
BBIJIENIUT HUTb 32 AT MUHYT?
3. Uro moxa3bpIBaeT aMIIEPMETpP, BKIIOYEHHBIH B
nenb, ecau JDJIC ucrounuka 3 B, BHyTpeHHee
conporuBiaeHne | OwM, Bce CONPOTUBIICHUSA
BHEILHEH LeNd OJMHAKOBHI W paBHbl 1o 10 Om?
(puc. 4)
4. KakoBO CONpPOTHUBJICHUE JIaMIIbl, BKIIOUYEHHON B
1eMb, €CIIU aMmepMeTp IokasbiBaeT Tok 0,5 A, a
BosbTMETD - 35 B? (puc. 5)
5. K wucroynuky TOkKa C  BHYTPEHHUM
conpotuBienueM 0,5 OM NOIKIIOYMIM PEOCTAT.
Ha puc. 5 moxazan rpauk 3aBUCUMOCTH CHIIBI
TOKA B pEOCTaTe OT €ro CONPOTHUBIIEHUA. Uemy
paBHa 3 JIC ucrtounuka Toka?
6. OmnpenenuTh IMIOTHOCTh TOKA | B JKEJIE3HOM
npoBojgHuke anuHOM 10 M, ecnm  TpoBOJ

HaxoguTcs noj HanpspkeHuem 06B
R

Puc. 2



10 Owm, paccrosHHE
KoHzieHcaTopa 2 mM? Puc.4

LA

MCKOY IjraCTuHaMH

40m

Pucynok 3

Pucynok 4

O

J Ri=36 Om Ry=14 Om

IMucsmennas padora Ne 9: «QieKTpHUYECKUH TOK B Pa3jIMYHBIX Cpeaax»

Bapuant 1
1. B BakyyMHOM [AHOJi€ 3JIEKTPOH IMOJJIETAET K
aHoay co ckopoctbio V = 8 Mwm/c. Onpenenuts
aHOJIHOE€ HaNpsHKeHWe, Iojaras HadalbHYIo
CKOpOCTb 3JIEKTPOHA PaBHOM HYIIIO.
2. KoHIeHTpanus 31€KTPOHOB MPOBOJUMOCTH B
repMaHUM 32 CYET BBEIECHUS MpUMeEcei
cocrapuser n = 10 w3, Kakyro wactsh
COCTaBIISIET YHCIIO 3JIEKTPOHOB MPOBOJUMOCTH OT
obmiero ymncna atomoB? [IMOTHOCTH TepMaHus p =
5,410 xr/m3, monspmas macca M = 0,073
Kr/Monb. [lepeyncnuth, aTOMbI KAaKUX 371€MEHTOB
MOTJH OBl OBITH BBEJCHBI B Ka4ECTBE JOHOPHBIX
IIpUMECEH B KPUCTAJUI TE€pMaHMUS.
3. Ilo xakuM CBOHCTBaM MOXKHO pa3IUYUTh
METaJJIN Y E€CKUU 5 I1OJIYIIP OBO JHU KO BBIN
pe3nuCTOpHI?
4. CKONbKO MUHYT JUIMJIOCH HUKEIIM POBAaHUE, €CIIU
Ha H3JEJIMe OCeJ CJIOW HHUKEJIs Maccou
m = 1,8 T, a mpouecc HUKEIUPOBAHUS TPOBOIUIICS
npu cujie Toka | = 2 A?
5. KakoBa 4yBCTBUTENBHOCTH # 3JIEKTPOHHO-
JTy4eBON TPYOKHM K HAMpSIKEHUIO, T. €. 3HAUYCHUE
OTKIIOHEHMSI TMSATHA Ha SKpaHe, BbI3BAHHOIO
Pa3HOCTBIO  TMOTEHIMAJIOB HAa  OTKIOHSIOIMMX
wiactuHax B 1 B? JlnvHa ynpapistonmx miacTUH
|, paccrosnue mexmy Humu O, paccTosHHE OT
KOHIIA IJIACTUH J10 3KpaHa L (puc. 1), yckopsroiee
Hanpspkenue Uo.

Pue. |

Bapuant 2
1. Ckonbko CeKyH]J [UIHJIOCH IocepedpeHue
neranu, ecnu npu cuie Toka | = 10 A macca
oceBIlleTO cepebpa cocTaBuia m 2,24 1?
DNEKTPOXMMHYECKAN DKBHBAJICHT cepebpa K =
1,12 mr/Ko.
2. PaccrosHume Mexay KaToJOM M aHOAOM
BakyyMHOro auonaa paBHo | = 2 mM. 3a kakoe
Bpemsi t mpojeraer 3TO pPacCTOSIHUE 3IIEKTPOH
npu aHoaHoM Hampsbkenun U = 350 B?
JIBUKEHHWE CUMTaTh pPaBHOYCKOPEHHBIM 0e3
HAYaJIbHOW CKOPOCTH.
3. KoHueHTpanus IbIpOK B T€pMaHUU 3a CUET
BBEJEHHMs TpHMecH cocraBiaser n = 10%8 w3
Kakyto dyacth oOT oOmero umucia aToMOB B
KpUCTaJUIe  T€PMaHUS  COCTaBISIOT  JBIPKU?
[InotHOCTE TepMmanusa paBHa p = 54-10% xr/m,
[lepeuncauTe BeleCTBA, KOTOpbIe MOTIJIM OBl
OBITH BBEJEHBl B KPEMHHMH B KadyecTBe
AKLENTOPHOU MMPUMECH.
4. TloueMy HOJYNPOBOJHUKOBBIE 3JIEKTPOHHBIE
YCTpOMCTBA € NOPUMECHOM  HPOBOAUMOCTHIO
UMEIOT  TeMIlepaTypHbIE OTpaHHUYEHUS TIpH
SKCITyaTauu?
5. Vmpamnsoue  IJacTUHBl B 3JIE€KTPOHHO-
Jy4eB o TpyOKe o0pa3yroT TLJIO CKU A
KOHJeHcaTtop. PaccTostHMe MeXy IHJiacTUHAMHU
10 MM, pmuHa mnactuH 50 MM. DJIEKTPOHBI
BJICTAIOT B KOHJICHCATOP MOCEPENHE MapajljieIbHO
mIacTiHam  co  ckopocthio  2:107m/c.  Ha
IUIACTUHBI MOJAIT PAa3HOCTh MOTeHHHanoB S50
B. Ha kakoe paccrosiHME OT IE€pBOHAYaIbHOTIO
HAIPaBJICHUS IBUXKECHUSI CMECTSATCS 3JIEKTPOHBI K
MOMEHTY BbLJIETa U3 KOHJIeHcaTopa?

IMucbmennast padora Ne 10: «MarnuTHoe moJie TOKa»



Bapuanr 1

1. Dnexrpon Bietaer co ckopocrhio V = 2000
KM/C B OZIHOPOJHOE MarHUTHOE TOJI€ C WHTYKITHEH
B = 0,1 Tn nog yrnmom a = 60°. Ilo kakoi
TpaeKTopuMu JBHKeTCA deKkrpoH? Ilouemy?
OnpenenuTs mapameTpbl TPAEKTOPUH.

2. IlpoBonsimuii TOPU3OHTATBHBIM CTEPKCHD
MOJBEIIEH Ha JBYX TOHKHUX NPOBOJHUKAX B
MarHUTHOM TM0Jie, BEKTOP HHAYKUHH KOTOPOIO
HalpaBJieH BEpTUKAJIbHO BHU3 U PaBEH

B =1 Tn. {nuna crepxusa | = 1 M, macca m =
10 r, mnuna npoBomoB 1 = 1 M. K Toukam
3aKpernjaeHus MPOBOJIOB MO K0 YEH
KoHaeHcarop emkoctbto C = 100 Mk,
3apspKeHHBIM g0 Hampspkenuss U = 100 B.

OnpenenuTs MAKCUMaJbHBIM YIroJl O OTKIOHEHHU S
CTEpKHS OT TOJIOKEHHUS paBHOBECUS I10CIIE
paspsAIKM KOHJAEHCATOpa, CYMTas, 4TO pa3psn
MPOUCXOUT 32 OUEHb KOPOTKOE BpeMs (aHajor
0aJUIMCTUYECKOTO MasITHHUKA).

3. 3apsoKeHHas 4acTHIla MacCol m W 3apsAaoM
g, mpoiiag pasHocTh noreHuuanos U, Bieraer B
IJIOCKMM  KOHJAEHCATOp  IapauleJIbHO  €ro
miactuHaMm. PacctosiHue Mexay miaactuHamu d,
pa3Hoctb mnoreHnuanoB A¢. KouuaeHncarop
HaxXOOUTCSI B OJAHOPOJHOM MAarHUTHOM IIOJIE.
KakoBa momxkHa ObITh MHAYKUHS B MarHUTHOIO
110JIs1, YTOOBI CKOPOCTh YaCTUIIbl HE N3MEHMJIACH?
4. JIBa OOMHAKOBBIX KPYTOBBIX BUTKa C OOLMM
LEHTPOM pacInosoXeHsl BO B3al MHO
NepHeHAUKYIApHBIX IIockocTsax. Korma cuna
TOKAa B BUTKaX OJMHAKOBA, HHAYKIIUSA MAaTHUTHOTO
moiss B IEHTpPE BUTKOB paBHa Bo,. Haiitu
WHJIYKIHUIO MarHuTHOTO MOJsS B TOH K€ TOYKE,
KOIZla TOK T€YeT JUUIb 110 OJHOMY IIPOBOJHUKY.

5. Ilo n1ByM mapasuienbHBIM HNPOBOJHUKAM HMAYT

TOKH IIPOTUBOI OJIOKHOTO HaIpaBJICHUA.
CunTtas OAMH W3 NPOBOAHUKOB HCTOYHUKOM
MarHUTHOTO IIOJIs, APYrOM — HHJAUKATOPOM,

YKa3aTb HallpaBJICHUA CHII, ﬂeﬁCTBYIOHIHX Ha
IMIPOBOJHHKHU.

Bapuanr 2
1. DnexTpon Bieraer co ckopocthio V = 2000
KM/C B OJHOPOJHOE MAarHUTHOE TIOJIE C
unaykuueit B = 0,001 Tn nmox yriom o = 30°. ITo
KaKOW  TPaeKTOpuHM  JABUIKETCS  DIEKTPOH?
OrnpenenuTs ee mapameTpsl.
2. Tlo >xecTKOMY KOJIBIIY U3 MEIHOW MPOBOJIOKU
TEUECT TOK. Komsiro HaXOIUTCS B
MepIeH AU KYISIPHOM K €ro IIOCKO CTH
MarHuTHOM mnone ¢ uHaykuued 0,5 Tn. Cuna
Ammnepa CTPEMHUTCS  PACTAHYTh  KOJIBIIO.
OnpenenuTh MEXaHHMYECKOE HANpPs)KCHHUE B
MPOBOJIOKE, €CIM PaJuyc KOJIbIa 5 CM, MIOIIAlb
CeueHus POBOJIOKH 3 MM?, CHJia TOKa 5 A.
3. Ilydox oOJHO3apSAAHBIX HMOHOB IPOXOJUT
«puibTp CcKopocrtei». 310 mnpubop, BHYTPHU
KOTOPOTO CO3JIaHbI OJIHOPOJIHBIE IO JIS:
MarHuTHOE W dJekTpudeckoe. [loyst HampaBiIeHBI
nepneHauKyaspHo Apyr apyry (puc. 1). B
«punbsTpe ckopocrein» E =500 BM u
B = 0,1 Ta. 3arem nmy4ok momamaer B 00iacTh
OJTHOPOJHOTO MAarHUTHOTO TOJISI C MHIYKIHEH
B1 = 60 MTn. Woubl ABHXXYTCS MO TPSMBIM
VyIIIOM K HampaBlieHHWI0 Bekropa Bi. Ha kakom
pPacCTOSIHUU JPYT OT APYyra OKaXyTCs MOHBI JIBYX
pPa3TUYHBIX HM30TONMOB HEOHA C OTHOCHTEJBbHOU
aToMHON Maccoi 20 u 22, mpoilas MOJOBUHY
OKpYXHOCTHU?
4, ITo JBYM OIMHAKOBBIM KpP YTJIBIM
METAJIMYECKUM O0pydaM HAYT OAMHAKOBBIE TOKH
(puc. 2). OmmH wu3 oOpydell pacMoONOXKeEH
BEpPTHUKAJIBbHO, JPYrol — TOPHU30HTAJIBHO.
OnpenenuTh HampaBlIeHUE BEKTOpa MarHUT-
HOW MHIYyKIHH B OOIMEM IIEHTpe OOpydYen.
5. Tlo nBymM mapanielbHBIM TPOBOJHUKAM
UAyT TOKM oOJHOTO HampaBieHus Cuutas
OJIUH u3 MIPOBOTHUKOB HCTOYHHKOM
MarHUTHOTO TMOJIS, APYrodl — HHIUKATOPOM,
yKa3aTh HamNpaBJICHUS CUJ, AEHUCTBYIOIMX Ha
MIPOBOJTHU KH

x| XX

___5_- B “____-._

X X Xy X

Puc. 1

ITucbmennas padora Ne 11: «DaeKTpOMarHuTHasi MHIYKITHS»

Bapuanr 1

1. 3aMKHYTBIII TPOBOJHUK CONPOTUBJIEHUEM
R =3 OM HaxoguTcs B MarHuTHOM ImoJie. B
pe3yinbTare W3MEHEHHU 5 UHIYKIUAU
MaTrHUTHOTO MOJs B MarHuTHBIA 1MOTOK P
yepe3 KoHTYp Bo3poc or @1 = 0,0002 B6 no
®2 = 0,0005 B6. Kakoit 3apsng Adg npoien
yepe3 MOIMepeyHoe CeYeHHWE MPOBOJAHUKA?

2. MeTannuueckui CTEpPIKEHb, HE

Bapuanr 2

1 B BHUTKE, BBINIOJIHEHHOM u3
AJTIOMUHUEBOTO NMpoBoja giauHou 10 cm u
10 AN b0 MOMEPEYHOro ceueHus 1,4 mm2,
CKOPOCTh HM3MEHEHHS MAarHUTHOTO MOTOKa
10 mMB6/c. HaiiTu cuiny HHAYKIHOHHOTO
TOKa.

2. KoHIBl CI0XE€HHOHW BABOE NPOBOJOKHU
MPUCOEINHEHbI K raJbBaHOMETPY.



COCIMHEHHBIH C JIPYTrUMHU NPOBOJHUKAMH,
OBHUXKETcs B MarHuTHoMm mone. [louemy,
HECMOTpPss Ha  BO3HUKHOBEHUE SC
UHAYKIUH, B CTEPKHE HE UIET TOK?

3. Yka3aTh HampaBJeHUS TOKa B KaTyIIKaXx
Npu W3MEHEHUH TOJIOKEHHS Kioda (puc.

1).
4. B karymke MHAYKTUBHOCThIO L = 0,6
I'n cuna toka | = 20 A. KakoBa saHepru4

MarHUTHOTO mnons katymku? Kak oHa
U3MEHHUTCS MPU YMEHBIIEHUH CHUJBI TOKa
B 2 paza? Kakas
O11C CaMOMH YKL U BO3HUKHET B
KaTyIIKe, €CJIM H3MEHEHHE CHUJIBl TOKa B
Hel oT Hyada ao 20 A npowusomnwio 3a
Bpemsa 4 t= 0,001 c?
[H T, E

P

Puc. 1

[IpoBonOKa ABUXKETCH, MEepeceKas CUIOBBIE
JUHUM MarHUTHOrO TMOJIs, HO CTpeJKa
rajbBaHOMETpa ocTaeTcss Ha Hyjae. Yem
3TO MOXHO OOBSICHUTH?

3. VYka3arp HampaBJieHUS TOKa B
KaTyIIKaX MpPU M3MEHEHUHM MOJOXEHUS
Koya (puc. 1).

4. Cuna TOKa B KaTyLIKE yMEHbIIUJIACH C
12 no 8 A. Ilpu »>3TOM D»dHeprus
MarHUTHOTO TOJA KaTYIIKH YMEHbIIUJIACh
Ha 2 Jlx. KakoBa HWHAYKTUBHOCTH Ka-
Tymku? KakoBa »Heprus €€ MarHuTHOTO
noyis B oboux ciydasix?

L ¥ = B s
\

IMucbmenHas padora 12: «CB0GOIHBIE Yj1e KTPOMAr HU THBIE KOJIeOaH D>

BapuanT 1

I. CoOcTtBeHHBIE KOJE€OaHUS B KOHTYpE
npoucxonsat mno 3akony I = 0,01cos1000t.
KakoBbl mapamerpbl nponecca? KakoBa
MHJIYKTUBHOCTh KOHTYpa, €CIH €MKOCTbh €ro
KOHJIEHcaTopa

10 Mx®? CKOJIbKO DJHEPTUU HAKOIJIEHO B
koHType?  KakoBa  ammiautyga — koigeOaHUU
HanpsDKeHHUsT Ha KoHJeHcaTope?

2. KonebaTenapHbIi  KOHTYpP  COCTOMT U3
KaTyIIKu C HUHAYKTUBHOCTRIO 0,2 TH wm
KoHzeHcaTopa eMkocTelo 10 Mk®. B MomeHT,
KOI/la HalpsDKEHWE Ha KOHJAEeHcarope paBHO 1 B,
cuia Toka B koHType paBHa 0,01 A. KakoBa
MaKcUMajlbHass CWJIa TOKa B KOHType U
MaKCHUMAaJIbHOE HaINpsHKeHUE Ha KOHJeHcaTope?

3. Kongencaropy kosnebareiabHOTO KOHTYpa ObLI
cooben 3apsg 10* Ki, 1 B KOHType Hayaauchb
CBOOOJIHBIE 3aTyXarolpe KojeOaHus. 3Hasi, 4TO
€MKOCTh KOHJIEHCaTOpa paBHa

0,01 Mx®, Hall T KOJIMYECTBO TEIJIOTHI, KOTOPOE
BBIICTHTCS B KOHTYpe K MOMEHTY,
Korjga KojeOaHHUsl MOJIHOCTBIO MPEKPaTSTCs.

Bapuant 2
1. CoOctBeHHble  KojeOaHHs B KOHTYpeE
nporekatoT 1o 3akony I = 0,01c0s4000t. KakoBbr

napamerpsl Ipouecca? KakoBa HHIYKTMBHOCTH
KOHTYpa, €CIM €MKOCTh €r0 KOHAEHCATOpa

10 Mxk®? CKOJBKO »JHEpPIUMH HAKOIUJIEHO B
koHType?  KakoBa  ammiutyga  kosneGaHuil
HaIpsDKEHHUS Ha KOHJEHcaTope?

2. JIBa mapajuleIbHO COEMHEHHBIX KOHJAEHCATOpa
UMEIOT OJMHAKOBYIO €MKOCTh 10 MK®D KaIbIii.
barapero  KOHZIEHCAaTOpPOB,  3apsDKEHHYO  OT
MCTOUHMKA NOCTOsSIHHOro HamnpsbkeHus 200 B,
HNOAKIIOYAIOT K KAaTyIIKe WHAYKTUBHOCTBIO 8
MKI'H. KakoBa MakcuMmanbHas cujga TOKa B
KoHType? OmnpenenuTs CHIYy TOKA B KOHTYpPE B
MOMEHT, KOIJla HampsbkeHue Ha  OaTapee
koHieHcaTopos 100 B.

3. llpm yBenmMueHMH EMKOCTH KOHJIeHcaTropa
konebaTenpHOT0 KOoHTypa Ha 0,08 Mk® wacrota
Kojeb6aHuil ymeHpumiacr B 3 pasza. Haiitu
IEpBOHAYAJIbH IO €MKOCTb KOHJIEHcaTopa.
NHIYKTUBHOCTh KAaTYIIKHM OCTaJIaCh MPEXKHEH.

IIncemennasi padora Ne 13: «IlepeMeHHBI TOK»

Bapuant 1
1. B uenb nepeMeHHOTO TOKa HanpspkeHuem 220
B " qaCcTOTOH 50 I'o BKJIIOYCHBI
MOCJIEI0OBATEJIbBHO KOHJAEHCATOp €MKOocThio 35,4
MKD, npoBoaHuK comnpotuBieHueM 100 Om u
KaTymika MHAYKTUBHOCTBhIO 0,7 I'n. Halitm cuny
TOKa B LEeNUM W TNaJeHUEe HanpsHKeHUus Ha
KOHJIEHCAaTope, MPOBOJAHMKE M Karymke. [lpu

Bapuanr 2

1. KakoBbl mOKa3aHUS HU3MEPUTEIBHBIX
npubopoB B uenu (puc. 1), ecnu Ha BXOJI
NOJaeTCsl CHUHYCOMJalbHOE HaNps)KeHUue C
ammutynoid Um = 147 B u gactoroit v = 400
I'm, R = 100 Owm,

L =1 TIu, C = 1 Mxd. Yemy paBHa
pe3oHaHcHas dyacTtoTra Henu? YTo MOKaXKyT



KaKOW YacTOTe B ATOM IEMH OyJeT HaOII0AaThCS
pe3zoHanc?

2. Yepes mapajuiellbHO COCIMHEHHBIE PE3UCTOP
conporuBieHuemM 200 OM u  KOHIEHCATOpP
eMKOCTBI0 5 MKD Teuer IEepeMEHHBIM TOK C
nuKIMyecko wactoroi 103¢t. Ammepmerp Al
(puc. 1) mokaseiBaer cuny Toka 1 A. Haitu
NoKa3aHusl aMmiepmerpa A2.

A2 -

Puc. 1

3. Tlo [BYXIpOBOJHON  JHHUU TEepeaacTCs
monmocts 100 MBt npu koddduuuente
MouHoctd 0,87 M CONpPOTHUBIEHUU JHUHUU &
Om. Ilpm xakoM HampsKCHHH MEpeaacTcs
AJIEKTPOIHEPTUS, €clIM TOTepH MOIIHOCTHU
cocraBisioT 2% ?

4. Tlepeuunas oOmMoTka TpaHcdopmaropa
HaxouTcs noxa HanpspkeHuem Ui = 120 B u npu
cuie Toka l1= 0,5 A. Bropuunas oOMOTKa MUTAET
JamMny Hakajla TokoM cwiod l2 = 3 A mnpm
Hanpsokenun Uz = 10 B. Kosdpdunuenrt
MOJIE3HOTO JEWCTBUS TpaHC GopmaTropa paBeH
n= 0,7. Halitu cuaBur ¢a3bpl B NEpBUYHOU
oOMOTKe.

npuOOphl, €CIM BBIHYXKJEHHAs 4acToTa paBHa
PE30HAH CHOM ?

2. B unenu nepeMeHHOro Toka (puc. 2)
NOKa3aHMUs MEpPBOr0 U BTOPOrO BOJIBTMETPOB
cooTBeTCTBEHHO paBHBl 12 m 9 B. KakoBo
NOoKa3aHHUE TPEThero BoJIbTMETpa?

3. JIBuraTenp nepeMeHHOIro ToKa NoTpedsseT
MomHocTh 880 Bt npu nHanpsixkenuu 220 B u
kodpdunuente mommuoctu 0,8. Onpenenuts
CHIIy TOKa, MOTPEOIIEeMOTO JABHUIaTEJIEM.

4. Yepes 3aMKH yThI} CEpACYHUK
HOHMJKAKIEro TpaHcdopMaTopa NponyuieH
IpPOBOJI, KOHIIBI KOTOPOrO HPUCOEIUHEHBI K
BOJIbTMETPY. BonbTmeTp mnokaseiBaet 0,5 B.
CKOJIBKO  BUTKOB UMET  O0OMOTKH
TpaHc popmaropa, ecinu HanpsKeHU e
u3MeHunoch ¢ 220 B Ha Bxoge no 12 B Ha
BBIXOZIe TpaHchopmaTopa?

&

; r@_‘ @“

LRI R
L

Pue, 1

IIncbmennasi padora Ne 14 «j1eKTPOMarHuTHbIE€ BOJHBD)

Bapuanr 1

1. [Tepemenas nepen reHepaTopoM
AJICKTPOMATrHUTHBIX BOJH METAIJWYECKUH JIUCT,
MOJIYYWJIM CTOAYYIO BOJHY. PaccrosHue mMexny
IEHTPaMU JBYX CMEXHBIX IMy4HOCTeH paBHO | =
15 cm. OnipenenuTh 4acTOTy vV TeHepaTopa.

2. Paguonokarop padoraet Ha BojaHE A = 15 cM U
maer n = 4000 uUMIOYIBCOB B CEKYHAOY.
JIIMTEeTbHOCTh KaXXJA0TO HMMIIyJIbca T = 2 MKC.
Ckonpko kojebanuit N comep)UTCsS B KaXKIOM
HMIyJIbCe M KakKoBa HamOompmas riayomHa L
pasBenKu JiokaTopa?

3. Pamumonepenatunk paboTaeT Ha dYacTtoTe 6
MI. Cxonapko BOJH  YKIaJbIBaeTcs  Ha
pacctossHu 100 KM MO  HampaBJIEHHIO
pacnpocTpaHeHUs pajuocurHana’?

Incbmennasi padora Ne 15:

Bapuanr 2

1. [lepemeras nepen TeHEPaToOp oM
AJICKTPOMArHUTHBIX BOJH METAJIJUUYECKAN JIHMCT,
MOJYYHIM CTOSUYI0 BOJHY. PaccTosHMEe Mexmy
IEHTPaMU JBYX CMEXHBIX y310B paBuo | = 1,5
cM. OnpesenuTh 4acToTy V T'eHeparopa.

2. Pagmonokarop paboraer Ha BojHE A, = 10 cM
gaer n = 5000 wMnyabcoB B CEKyHAY.
JmuTenbHOCTh KaXXA0T0 MMIIyJIbca T = 1 MKC.
Cxonbko koneOanmii N COOCpKHUTCS B KaKIOM
UMITYJIbCE U KaKOBa MHHHMAaJbHAs MalbHOCTH L
oOHapyxeHus 1enu?

3. OmpenenuTh UIMHY A 3IEKTPOMATHUTHOM
BOJIHBI B BO3/yXe, U3Iy4aeMyI0 MEepeAaTINKOM,

paboTtarorM Ha yactote v =75 MI.

«['eomeTpuyeckasi ONTHKA»

Bapuanr 1 Bapuanr 2
1. OmpeneTuTs aOGCOMOTHBIH  TOKA3ATEND 1. Ilepen nmuH30# ¢ oNTHUYECKOW Cuion 2,5 nnTp Ha
OPEJIOMIIEHUSI U CKOPOCTh pacrupocTtpaHeHusd PacCTOSAHHH 30 cM HaxomMTCA TpeaMer
CBETa B CIIOJE, €CJIM NOpU YyIJie NaJeHUs BBICOTOU 20  cm. Onpenenuthb dokycHoe

cBeTOBOro mydka 54° yron mpenomieHust 30°.

2. IlomecTuB mpeaMET BBICOTOM 2 CM mepen
coOMparoIIe JMH30M Ha PacCTOSHUH 2,5 CM
OT HEe, Ha DKpaHE NOJYYHJIM H300paKeHUe
BeicOTOM 8 cM. OmnpenenauTh YBEIUUYEHUE
JUH3bI, (POKYCHOE PacCTOSHUE, ONTHYECKYIO
CUIly JUH3bl U PACCTOSHHUE OT JUH3BI O
skpana. IlocTpouTh cxeMy Xxoja JIyded U

paccTosiHUE JIMH3HI,
M300paxeHusT TpeaMeTa, BBICOTY HU300paKeHH .
[TocTpouts
OXapakTepu30BaTh H300paxKeHUe.

pacCTtodgHue OT JHH3bI OO0

X0 ay4yen B JIUH3€E U

2. B anmase cBeT pacmpoCTpaHsSeTCs] CO CKOPOCThIO
1,22
MOJTHOTO BHYTPEHHETO OTPaXCHHS CBETa B aliMase

108 m/c. OnpenenuTh NpPEAETBHBIA Yrom



yKa3aTh, KaKOE M300pa’keHHE JaeT JNH3A.

3. Ha nue BomoeMa rmyOomHONW 4 M HaxXOIUTCS
TOYCUYHBIA HCTOYHHK cBeTa. Ha moBepxHOCTH
BOJBI IJIaBACT KPYIJIBIHA AUCK, TAK YTO LICHTP
IMCKa HaXOJIWTCS HaJ HMCTOYHHKOM CBETa.
I[Ipy kakoM MUHHMAaJIbHOM JHaMETpPE IHCKA
HHU OJUH JIyd CBETA HE BBINJCT HAa MOBEPXHOCTH
BOJBI?

4. O0bexkTHB (PoToammapaTa COCTOUT M3 JBYX
nuH3. PaccenBaromass JuH3a ¢ (DOKYCHBIM
paccrosaueM 50 MM pacrojio)keHa Ha
paccTosHuu 45 cM OT IIeHKU. le noipkHa
HaXOAUThCS coOMparom@s JIMH3a ¢ (POKYCHBIM
paccrosaueMm 80 MM, YTOOBI Ha TJIEHKE
MOJIYYaIM Ch PEe3KUE M300paKECHH S YIaJICHHBIX
peIMeToOB?

5. Kaxk W3MEHUTCS n300paxxeHue,
MOJIYYCHHOC Ha OKpaHe npu IIOMOIIH
coOMparmmed JTUH3bI, €CIH 3aKPBITh PYKOU
BEPXHIOIO MOJIOBUHY JINH3bI?

IIpH epexoac CBCTOBOrO Iydka M3 ajiMa3a B BO3OYX.

3. Eciim cMOTpeTh cBepXy Ha HENIYOOKHH BOJIOEM
C 4YMCTOM BOJOH, TO JHO XOpOIIO BHUJHO, OJHAKO
m1yOMHa BOJ0OeMa KaKeTCs MEHbIIIeH, YeM OHa €CTh B
JNEUCTBUTEINBHOCTU. BO CKONbKO pas?

4. Co cnyTHHKa, JeTdmero Ha BbicoTe 150 km,
dororpadupyroT HOUHON TOpoa. Paspemaromas
CIIOCOOHOCTh TUJICHKH (HAaWMEHBIIIE paccTosiHHuE
MEXIY IBYMS TOYKaMH, KOTJa MX U300pakCHHS HE
cauBarorcs) paBHa 0,01 MMm. @ oOKycHOE pacCTOsHHE
oobekTuBa 10 cMm. KakuM H0KHO OBITH PacCTOSHHE
MEXIy  YIHYHBIMH  (GOHApsAMH, dYTOOBI  HX
H1300p AKEHU 51 Ha CHUMKE MO YYHIIUCh
paznenbHpIMU? OLEHUTHh BpeMs SKCIO3UIUU, TPH
KOTOPOM JBH)KCHHE CIyTHHKA HE MPUBOJUT K
3aMETHOMY pa3MbIBAHUIO HU300paKEHHUS, T. €. pas-
MBITOCTh KOHTYPOB HM300pakeHHs Ha IJICHKE He
mpeBwimaeT 50 MrM.

5. UTo MOXHO cKa3aTh 00 YIJIOBOM M JHHCHHOM

IIncbmennast padora Ne 16: «CBeTOBBIE BOJTHBD

Bapuanr 1

1. Onpeaenuth IIMHY CBETOBOM BOJIHEI, ecid B 1.
IA(GPaKIIUOHHOM CIIEKTpE €€ JIMHUS BTOPOTO
MOJIOKCHUEM  JIMHUH
CIICKTpa TPEThEro Mmopsaka cBeToBoil BoiHEI 400

nmopsaaka coBmajgact C

HM.

2. JIBa OIMHAKOBBIX KOTE€PEHTHBIX HCTOYHHUKA
Ha
14 Mxm gpyr or Japyra U Ha
paccToslHUM 2 M OT D3KpaHa Kaxaelii. Haiftu
eciu
TPETHUM

MOHOXpOMATUYC€CKOTO
pacCTOossHUN

cBeTa HaXOIATCS

JUIMHY BOJHBI CBE€Ta OT HCTOYHHUKOB,
paccTossHUE  MEXIY BTOPBIM H
MakCUMyMaMH Ha dKkpaHe 8,7 cM.

3. IloueMy TOIBKO AOCTATOYHO Y3KHM CBETOBOH
MMY40K JAaET CIICKTP MOCIE MPOXOXKICHHSI CKBO3b
a y IIUPOKOTO ITy4Ka OKpaIICHHBIMHU

IpU3MY,
OKa3bIBAIOTCSl TOJIBKO Kpas?

YBEJIMYEHUU N300 pak eHUS npeaMmera,
MOJIy4EHHOTO C ITOMOLIBIO Tejeckona?
Bapuanrt 2
[Ipu mudpakoquu  MOHOXPOMATHYECKOTO
U3IydeHUus Ha A (paKIHOHHON peuierke,

nMeromeit 100 mrpmxoB Ha 1 MM, MakKCHMyM
IIEPBOIO IOpsAKa IToaydaercs Ha pacctosHuu 10
CM OT HYJEBOT0 Makcumyma. OmpeaenuTh IJIUHY
BOJIHBI U3JTYYCHHUS, €CJIM PACCTOSIHUE OT PEIICTKH
JIO DKpaHa 2 M.

2. B ompite IOHra oTBepcTHS OCBEINAIHCH
MOHOXPOMAaTHYECKUM CBETOM C JJMHOWU BOJIHBI
600 M. Paccrosaue Mexay OoTBEpCcTUSIMH 1 MM,
paccTosHHE OT OTBEPCTHH J0 dKpaHa 3 M. Haiitu
MOJIOKEHHUE ABYX MEPBBIX CBETIIBIX MOJIOC.

3. Ha Terpaau HanmucaHO KPAaCHBIM KapaHJamoM
«OTIIMYHO» ¥ 3€JCHBIM «Xopomoy. Vmerorcs aBa
CTeKIa 3eneHoe M KpacHoe. UYepe3 kakoe
CTEKIO HAaJ0 CMOTPETb, YTOOBI YBUJIETH CIOBO
«OTIINIHO

IIncemennas padora Ne 17: «CeetoBbie kBaHTbl. CTO»

Bapuanr 1

Bapuaur 2

1. I[Ba QJICKTpOHA ABUKYTCA B IMIPOTUBOIIOJIOKHBIC 1. CoOcrBennas AJIMHAa CTCPKHA paBHA I m.

CTOpOHBI co ckopocThto 0,8c orHocuTenbHO OmnpenenuTb €ro UIMHY Ui HaOmojxarens,
HETOABIKHOTO  HaOII0aTerIsL. C Kaxkoil OTHOCHUTENBHO  KOTOPOTO CTEpXKEHb
CKOPOCTBIO JIBUXKYTCS 3JIEKTPOHBI OTHOCHUTEIIBHO IepeMelIaeTcs co ckopocteto  0,6¢,

Apyr apyra?

2. Haiitu sHepruio, maccy ¥ uUMIyIbc (PoTOHa,
€CJIM COOTBETCTBYIOIAS €My JIJIMHA BOJIHBI paBHA

1,6 mm.

3. Pabora BbIXOJa SJEKTPOHOB U3 KaAMHUS pPaBHA
eciu
MaKCHUMaJIbHasi CKOPOCTH (POTORIEKTPOHOB paBHa 3.

408 »B. KakoBa wuacrtora cBerTa,

0,72 Mwm/c?

4. Tlpm oOnydeHun rpadura pPEHTICHOBCKUMHU

HaIlpaBJICHHO B/IOJIb CTEPXKHSL.

2. C KakoH CKOpPOCTBIO JOJKEH JBUIAThCS
NEKTPOH, YTOOBI €ro HUMIYAbC ObUI paBEH
UMITyJIbCY (OTOHA C JUIMHOM BOJHBI, paBHOU 250
HM; 4yTOObl €ro sHeprus Oblla paBHa SHEPIUU
doToHa ¢ AMTUHOM BOIHBI, paBHON 250 HM?

Haiitu  mocrosmuyro  Ilnanka, ecin
(OTOINEKTPOHBI, BBIPHIBAEMBIE C MOBEPXHOCTH
MeTa/yla  CBETOM C YaCTOTOM 1,2:10%°Tw,



JydaMd JUIMHA BOJIHBI WM3JIY4EHHS, PACCESIHHOTO
nox ymiom 45°, okazanace paBHod 10,7 nm.
KakoBa 1yinHa BOJIHBI IaJAOIMX JIyden?

5. Ha moBepxHoCTh Tesa miomansio 1 M2 magaer
3a 1 ¢ 10° oronoB ¢ mmuHON BoiHBL 500 HM.
OnpenenuTs CBETOBOE JIaBJIEHHME, €CIH  BCe
(OTOHBI MOITIOIIAIOTCS TEJIOM.

3aJ1ep )KUBAIOTCS HanpsbkenunemM 3,1 B, a
BBIPHIBAEMbIE€ CBETOM C JJUHOW BOJHBI 125 HM —
HanpspkeHueMm 8,1 B.

4. JlnuiHa  BOJIHBI PCHTICHOBCKU X nyuei

nocjae KOMITOHOBCKOTO PacCesiHUs YBETUYMJIACh
Ha 0,3 nm. Haiitu yron paccesHus.

5. Ha moBepXxHOCTH Tena miomanbo 1 M? magaer
3a 1 ¢ 10° doronoB ¢ mmuHON BOAHBI 500 HM.

()HpCﬂ@HHTB CBC€TOBOC JaBJICHUEC, C€CJIH
q)OTOHBI OTPAXKAKOTCA TCIOM.

IIucbmennas padora Ne 18: «CtpoeHue aTomay»

Bapuanr 1
1. Omwucars oneiT Pesepdopra.
pe3yiabTaTbl 3TOTO0 OMbITa?
2. Kakyio MHHHUMAaJIbHYIO CKOPOCTH JOJKHBI
HMETh DJICKTPOHBI, YTOOBI MEPEBECTU yAAPOM
aTOM BOJOpPOJAa M3 IEPBOTO DHEPTETUUYECKOTO
COCTOSIHHS B msToe?

3. OnpenenuTh paguyc H CKOPOCTH DJIEKTpOHA
MepBOi OpOUTHI B aTOME BOAOPOJA.

KakoBbl

IIncemenHnas padora
Bapuanr 1

1. UmeeTcs 4 © paanoakTHBHOTO KoOanbTa.
Ckoybko rpaMMOB KoOanbTa pacmajgercs 3a
216 cyr, ecad ero Imepwoj IlojJypaciajia
T2cyt?
2. JIONOMHUTH SIIEPHYIO PEAKIU IO
JLi+ He — 7+ He
3. KakoBo MpaBUJIO CMEIIEHUS NpHU O-
pacnane? B kakoe dAapo mnpeBpamaercs
TOpUH 2ZgTh IIpU TpeX MOCIEeNOBATEIBHBIX
o-pacraaax?
4. Kakas

oOpa3oBaHuu

SHEpPTUS  BBIACIUTCS
anpa JHe
CBOOOJIHBIX HYKIOHOB, €CJIM MAacChl MOKOS
mp=1,00728 a.e.m., Mp=1,00866 a.e.m.,
m:=3,01602 a.e.m.?
5. Omnpenenuts
SAIEPHON peaKuuH,
sLi+2H— Be+gn
ecliu 3Heprus CBs3U sAapa atoma Be 56.4
M5B, uzorona nutus 39,2 MsB, nelitepus
2,2 M»B.
6. Moumocth nepBoili B mupe coBerckoir ADC
5000 kBt mpu KIIJI 17%. Cuurtas, yto mnpu
KQXJOM aKT€ pacrnaja B PEaKTOpe BbIJEIAETCS
200 M»B »Hepruu, ompeneauts pacxon 23°U B
CYTKH.

npu

aToMa n3

DHEPTETUYECKUA  BBIXOJ

Bapuant 2

1. Uem oTinuyaeTcs MOJCIb CTPOCHHUS aToMa,
OT MOJIeJM aTtoMa
MO JIeJIN

npeajioxeHHas bopow,

Pesepdpopna? Kaxkue

Pesepdopna peumn Bop?
Havitnu Haubonbmiyro AJUHY BOJHBI

yALTPa(GUuOIETOBOM CIICKTPE BOJOPOJA.

3. Onpenenuts

MOTCHUHMAIBHYIO H

TPYAHOCTHU

MMOJTHYIO

10y,

Ne 19: «ATomMHoOeE PO

Bapuanr 2
1. HUmeerca 8 Kr paauoaKTHUBHOTO I[€3HS.
OmnpenenuTh MacCy HEpacHaBINETOCS II€3Hs
rmocie 135 jer paguMoakTUBHOI'O pacmaja, €ciu
ero mepuoj moaypacmaga 27 JerT.
2. JIONONHUTH SACPHYIO PEAKIIUIO
S Mn+H — ?+.n
3. KakoBo mpaBuio cmemieHus npu B-pacmane?
Kaxkoit n3oTon 06pasyercs u3 painoakTUBHOTO
usotona ‘%Sh mocie yeThpex MoCe10BaTETbHBIX
B-pacmamos?
4. OnpenenuTh SHEPTUIO CBS3H AzApa aToma . Li,
eclii
mp = 1,00728 a.e.m.,
Mn 1,00866
ms=7,01601a.e.Mm.
5. OnpenennuTsb SHEPTETUUYECKUU BBIXO, SIEPHOM
peaxIuu,
H+2H - JHe+n

a

e.M.,

eClM JHEpTHs CBs3M sApa atoma .He 7,7
M5B, saapa atoma aeitepus 2,2 MaB.

6. Ckonbko simep atoMoB 23°U 10IDKHO JEnnuThCs
B 1 ¢, 4ToObl MOIIHOCTH SIIEPHOTO peaKTopa
Oblna paBHa 3 Br?

0) 3ananus B TecToBOI hopme. TecToBBIC 3a]1aHUSI, COCTABJICHHBIC B
COOTBETCTBHUU C TPEOOBAHUSIMHU 00pa30BaTEIbHOTO cTaHAapTa. KaxapIii TecT BKIIIOUYaeT
3aJ]aHus, OTHOCSIIMECS K ONIPEAEICHHOMY pa3eny nporpammsl. [Ipenmaraemeie TeCTh
PEKOMEHTYETCSI UCTIOJIb30BATh IJI1 CAMOCTOSATENILHON OLIEHKU CTYJEHTaMH YPOBHS

KAHETUYECKYIO,
SHEPTUIO
3JEKTpoHAa Ha opburte paguycom 2,12 -10°



CBOMX 3HaHUM. TecT 110 COAEpKaHUIO BONPOCOB U YPOBHIO MX CIIOKHOCTHU
COOTBETCTBYET 00s13aTeIbHBIM TPEOOBAHUSIM rOCYAapCTBEHHOTO CTAaHAAPTA IO (DUBHKE.
Kaxnp1ii TecT paccuntan Ha BeinojiHeHne B TeueHne 10-20 MuHyT.
Tecr: «Mexanuka»
1 BapuaHT
1. Ilepemerienue — 3T0:
1)BekropHas BEIMYHMHA;
2) ckansipHasl BEIMYNHA,
3) MokeT OBITh U BEKTOPHOU M CKAJIIPHOUN BEITMUYNHOM;
4) mpaBMIJIHOTO OTBETA HET.
2. IlepemenieHueM JBUXKYIIEHCS TOYKHA HA3bIBAOT. ..
1) nnuHy TpaeKTOpuu;
2) IpolIEHHOE PaCcCTOSHUE OT Ha4YaIbHON TOUYKU TPAEKTOPUU IO KOHEUHOM;
3) HarpaBJIEHHBIN OTPE30K MPSIMOM, COCAUHSIIONMI HAaYaIbHOE MTOJI0KEHHUE TOYKH C €T0 KOHEUHBIM,
4) NTUHUI0, KOTOPYIO OMUCHIBAET TOYKA B 33/IaHHON CHCTEME OTCYEeTA.
3. YckopeHue — 3To:
1) ¢usnyeckas BenM4MHA, paBHAs OTHOLICHUIO U3MEHEHHS! CKOPOCTH K TOMY MPOMEXYTKY BpEMEHH, 3a
KOTOPBIN 3TO U3MEHEHHE TPOU30IILIO;
2) ¢usuueckass BENWYMHA, pPaBHAs OTHOIICHWIO W3MEHEHHsI CKOPOCTH K TOMY (U3MYECKH MaJIOMy
MIPOMEXYTKY BPEMEHH, 32 KOTOPOE 3TO U3MEHEHUE TPOU30IIIO;
3) ¢usnueckas BeIMUMHA, paBHAsl OTHOIICHUIO TEPEMEIICHHS KO BPEMEHH.
4. JIOKOMOTHB pPasroHsETCs 10 ckopocT 20M/c, IBUTasch MO NPSIMOM ¢ yckopeHueM 5M/c?. HauanbHas
CKOpOCTb €10 paBHa HyNMIO0. CKOJIBKO BPEMEHHU JJTUTCS PasroH?
1) 0,25c; 2) 2¢c; 3)100c; 4) 4c.
5.Kakue cuibl B MEXaHHKE COXPaHSIOT CBOE 3HAUEHME IPH MEPEXO0JIE U3 OJHON MHEPLMAIBHON CHCTEMBbI
B JIpyryio?
1) cunbl TATOTEHUS, TPEHUS], YIIPYTOCTH;
2) TOJBKO CHJIA TSTOTEHUS;
3) TOJIBKO CHJIa yIPYrOCTH;
4) TONBKO CHUJIA TPEHHUSL.
6. PaBHopeiicTBYIOIIAS CUJla — 3TO:
1) cuna, neficTBrE KOTOPOH 3aMEHsIeT JCHCTBHE BCEX CUJI, ICHCTBYIOIMX Ha TEJO;
2) cuna, 3aMeHSIoNRs IeHCTBUE CHUJI, C KOTOPBIMH B3aUMO/ICHCTBYIOT TEJa.
7.CornacHo 3akoHy ['yka cuia HaTsDKEHUsS IPYKUHBI IPU pacTATUBAHUU MIPSMO MPOMOPIMOHATbHA
1) ee anuHE B CBOOOJHOM COCTOSHUY;
2) ee JUIMHE B HATSIHYTOM COCTOSIHUY;
3) pa3HuIle MEXy IJTUHOW B HATIHYTOM U CBOOOJHOM COCTOSTHUSIX;
4) cyMMe JUTHH B HAaTSIHYTOM U CBOOOJITHOM COCTOSIHHUSIX.
8. CriopTcMeH coBepiaeT MPhIKOK C miecToM. Cuita TSDKECTH JeCTBYET Ha CIOPTCMEHA
1)TONBKO B TEUEHHE TOIO BPEMEHU, KOT/Ia OH COMPUKACAETCS C MOBEPXHOCTHIO 3€MIIH;
2) TOJIBKO B TEUEHHE TOI'O BPEMEHH, KOTJIa OH CrU0aeT LiecT B Hayasle MPbDKKA;
3) TONBKO B TO BpeMsl, KOT/Ia OH MaJlaeT BHU3 IOCIIE MPEOA0JICHUS TJIaHKU;
4) BO BCeX 3TUX CITyJasiX.
9. Bec Tena:
1) cBolicTBO Tena; 2) pusnueckas BenuuuHa; 3) Gusnueckoe SBICHHUE.
10.Cuna TATOTeHHS - 3TO cria 00yCIOBIEHHAS:
1) rpaBUTAIIMOHHBIM B3aUMO/ICHCTBUEM;
2) 3JEKTPOMarHUTHHIM B3aUMOICUCTBUEM;
3) ¥ TpaBUTAIIMOHHBIM, 1 DJIEKTPOMAarHUTHBIM B3aUMOJICHCTBUEM.
11. ToBapHBIi BaroH, IBMXKYIMICS MO TOPU3OHTAIBHOMY ITYTH C HEOOJBILOW CKOPOCTHIO, CTATKUBACTCS
C JpyruM BaroHoM U ocraHaBiuBaercs. I[lpm »Tom mnpyxuHa Oydepa cxumaerca. Kakoe wu3
Mepeur cICHHBIX HUXKE MpeoOpa3oBaHu SHEPTUU HAPSIy C APYTUMHU TPOUCXOTUT B 3TOM mpoiiecce?
1) KuHeTHYecKast Heprus BaroHa npeoopasyercsi B MOTEHIIUAIBHYIO SHEPTHIO MPYKUHBI;
2) KUHEeTUYecKasl SHepIus BaroHa npeodpasyercsi B €ro MoTeHIHAIbHYIO SHEPTHIO;
3) moTeHUMaIbHAS SHEPTUS IPYKUHBI MPeodpasyeTcs B €€ KWHETHYECKYI0 SHEPTHIo;



4) BHYTpEHHSs DHEPIUs IPYKUHBI peodpa3yeTcs B KWHETUYECKYIO SHEPIUI0 BaroHa.
12. Kunernueckas sHeprus tena 8 [k, a BenuunHa umnynsca 4 H-c, Macca tena paBHa...
1) 0,5kr; 2) 1 kr; 3) 2 x1; 4) 32 kr.
Tecr: «Mexanuka»

2 BapMaHT
[.Monyne nepemenieHus: Npu KpUBOJMHEHHOM JBUKEHUU B OJTHOM HAIIPABJICHHU U
1) paBeH mpoiIECHHOMY TyTH;
2) Oomnpllie TPONHICHHOTO MYTH;
3) MeHblLIe TPOIIEHHOTO YTH;
4) mpaBUIBHOTO OTBETA HET.
2. CpenHsisi CKOPOCTb XapaKTepU3yeT:
1) paBHOMEpHOE JBUKCHUE; 2) HEpaBHOMEPHOE JBH)KCHUE;
3. [lpoekuus yCKOpeHUs: Ha KOOPAUHATHYIO OCh MOXET OBITh:
1) TOJIBKO MOJIOKUTEIBHOM;
2) TOJIBKO OTPHIIATEIBHOM;
3) ¥ NOJIOKUTENBHOM, M OTPULIATENBHOM, M paBHOM HYIIIO.
4. Tlpu moxo/ie K CTAHIIUH TOe3/] yMEHbIMI ckopocTh Ha 10m/c B Teuerune 20c. C kKakuM yCKOpEHUEM
IBHUTAJICA TOE3?
1) - 0,5m/c?; 2) 2m/c?; 3) 0,5 m/c?; 4) — 2m/c2.
5. B unepumnansHoii cucteme orcdyera F coobuper Tenmy macco m yckopeHue a. Kak uzmeHutcs
YCKOpPEHHE TeJIa, €CIIM MacCy Tejla U ICMCTBYIOIIYI0 Ha HEro CUJIy YMEHBIIMTh B 2 pa3a?
1) yBenuuutes B 4 pasa;
2) yMEHBIIUTCS B 4 pasa;
3) ymeHbpImTCS B 8§ pas;
4) HEe U3MEHUTCHL.
6. mociie OTKPBITHSI MapalloTa MapalroTHCT IMOJ JEHCTBUEM CUJIbl TSHKECTU M CHJIbl COMPOTUBIIEHUS
BO3[yXa JBUTajics BHHU3 C YCKOpEHHEM, HampaBJeHHbIM BBepX. Kak cTraHeT IBHUraThCsl MapalloTHUCT,
KOIZla IPpU JOCTUKEHUU HEKOTOPOIO 3HAUYEHHUsI CKOPOCTH PAaBHOJECHCTBYIOLASI CHUJIbI TSDKECTH U CHJIBI
CONPOTHUBJICHHUS BO3lyXa OKAKETCS PaBHOU HYIIIO?
1) paBHOMEPHO U MPSIMOJINHEHHO BBEPX;
2) paBHOMEPHO U IPSIMOJIMHENHO BHU3;
3) c yCKOpeHHEeM CBOOOJIHOTO MaJCHU S BHH3;
4) OymeT HEemoIBHKHBIM.
7. 3aKOH MHEPIIUU OTKPbLI
1) demoxpwur;
2) Apucrorens;
3) lanueii;
4) HeroToH.
8. IMITyJIbC CHUCTEMBI, COCTOSIIEN M3 HECKOJIbKMX MAaTE€pPHAJIbHBIX TOUEK, PABEH:

1) cymme Momyliei UMITYJIbCOB BCEX €€ MaTepUAIbHBIX TOUCK;

2) BEKTOPHOW CyMME MUMITYJIbCOB BCEX €€ MaTePUaTbHBIX TOUCK;

3) WMMITYJbCHI HEIb3s CKIIa/IbIBATh.
9.YTBepkaeHUE O TOM, YTO UMITYJIbChI 3aMKHYTON CHCTEMBI T€Jl HE U3MEHSIOTCS, SBJISETCS:
1) He0OOOCHOBAHHBIM;
2) pU3NYECKUM 3aKOHOM;
3) BBIMBICIIOM;
4) 3aTpyaHSIOCH YTO-TUOO0 CKa3aTh MO STOMY MOBOJY.

10. Manpuuk Maccoii SOKT, CTOSI HAa OYEHb IIAJIKOM JIbAY, OpocaeT rpy3 maccoi 8kr moxa yriaom 60° k
TOPU30HTY CO CKOPOCThIO SM/c. Kakyto ckopocTh npuoOpereT Maabuuk?

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

11. HaBctpeuy nxapyr nApyry JdeTST IIAPUKA W3 IJIACTUIMHA. MOIYIM UX MMIIYJIbCOB DPAaBHBI
coorBerctBeHHO 0,03krm/c u 0,04 krm/c. CTOJIKHYBUMCH, WAPUKU CIUMAIOTCA. VIMIynbC CAMIIMXC S
IIAPUKOB PaBeH

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



12. Teno nuxercsa 1o npsamou. [loxg aeiicTBueM nocTosTHHOM cuibl BesmuuHol 4 H 3a 2 ¢ uMmn yinbe Tena

yBeIH4uuiIcs U ctai paBeH 20kr-m/c. [lepBoHauabHBIM UMITYIIBC TENla paBEeH
1) 4xr-m/c;  2) 8krm/c; 3) 12xr-m/c; 4) 28kr-M/c;

Kirou k TecTy: «MeXaHuKa»:

Ne 1112 (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% BrImtosTHEHHO# paboThI(11-12 3amannii) — «5»;
75 — 85% BoinonHeHHOM padoThI(9-10 3axannil) — «d»;
50 — 70% BbITIONIHEHHO pabOTHI(6-8 3amanuii) - «3».

Tect «Mogekyasipuasi puznka»

Bapuanr 1

1. Kakast u3 npuBeICHHBIX HUKE BEIMYUH, COOTBETCTBYET MOPSAKY 3HAUEHUS MACChl MOJIEKYJIbI ?
A. 10?7 xr B. 10?7 kr B. 10%° kr [.101%kr J. 103 xr

2. Ilo xaxoil opmyne paccuuThIBaeTCS AaBICHHUE ra3a

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

3. Kakoe KoJIM4ecTBO BEIIECTBA CONCPIKUTCS B ATFOMUHUEBOM OTJIMBKE Maccou 2,7 Kr?
A. 0,1 monp b. 0,0001 moip B. 100 moip I'. 10 moib . 1 momb
4. Kako#i rpaduk Ha pUCYHKE IPEJICTABIISACT H30XOPHBIN Iporecc?

p P p P ‘ G
oA A
~ y [ v
—V a— < o Y
1 2 3 D

A. 1. b. 2. B. 3. I'. 4. . 5.
5. Kakue u3 nepedrciaeHHbIX SBJICHUN JOKA3bIBAIOT, YTO MEXIY MOJIEKYJIAMH CYIIECTBYET MPUTSKEHUE?
A. bpoyHosckoe nsukenue. b. CxienBanue. B. Tuddyzus.
I'. Ucnapenue. JI. TIOBEPXHOCTHOE HAaTHKECHUE

6. Kakoii 3akoH OonmuChIBaeT M300aprHIeCKuil porecc?

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

7. I'az momyunnn 500 JIxx Temnotsl. [lpu sTrom ero BHyTpenHsisi sHeprus ypenuuminach Ha 300 k. Uemy
paBHa paboTa, coBepIleHHas ra3oM?

A. 200 Ix b. 800 [Tx B. 0 I'. 200 Ix . 500 JTx
8. Ilo kakoii opmyie paccuuThIBaeTCS BHYTPEHHSISI DHEPTHUS ra3a’?
A. CmAT b.3/2( m/M) RT B. Am I'. PAV J.Lm

9. TerutoBast ManmHa nmoxyywia ot HarpeBatens 0,4 M/x Tennotsl u otnana xonomuuibHUKy 0,1 MJ[x
tertoTel. Yemy pasen KIT/1?

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

10.B xakoM M3 TEpPEUYHCICHHBIX TEXHHUYECKUX YCTPOMCTB HCIONB3YETCS JABUTATENb BHYTPEHHETO
cropanus?

A. aBTomoOmI»  b. TerioBos B. reruioBas o/crannusa I, pakera JI. MOTOLTUKIT

Tect «MoaekyasipHast p u3UKa»

Bapuant 2
1.Kakast 3 npuBeI€HHbBIX HUKE BETUYMH COOTBETCTBYET MOPSIKY JIMHEHHBIX Pa3MEPOB MOJIEKY?
A. 10%" xr B. 10?7 kr B. 10% kr [.101%kr J. 103 xr

2. Ilo kako#t (opmyse pacCUMTHIBAETCS KOJMYECTBO BelecTBa?
A. m/N b.3/2 KT B. M-10 I'. N/N. J 1/3 mnh?



3. CKOJIBKO MOJIEKYJ COAEPKHUTCS B 56 1 azora?

A. 5-10% 5.12-10728 B.0 r.12-10% a.5-10°
4. Kakolt rpaguk Ha pUCYHKE IIpe/ICTaBiIseT n300apHbIi porecc?

p P P P ‘ s

\ / | \
~ y [ v
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1 2 3 -

Al b.2 B.3 r.4 .5
5. Kakue n3 nepeuncieHHbIX SIBICHUHN JOKA3bIBAIOT, YTO MEKIY MOJIEKYJaMH €CTh MPOMEKYTKH ?
A. 6poyHOBCKOe nBuxkeHue  b. ckienBaHue B. muddyzus
I'. ucnapenue /1. IOBEpXHOCTHOE HATSDKEHUE

6. Kakoii 3ak0H ONMHUCBHIBAET U30TEPMUUYECKUH ITporiecc?

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

7. Han razom coepumiu pabdoty 300 x u coobumum 500 x TernoTsl. Ha ckonbko yBenuumiach
BHYTPEHHSS DHEPIUs ra3a?

A. 200 Ix b. 800 JIx B.0 I'. 200 Ix J. 500 Tx
8. Ilo kaxoii opmyie MOKHO paccuuTaTh padoTy raza?
A. CmAT b. 3/2( m/M)RT B. Am I'. PAV J. Lm

9. UneanpHas TensoBas MallliHA COCTOMT M3 HarpeBareiss ¢ Temmeparypoil 400 K u xonoauiibHUKa C
temneparypoir 300 K. Yemy pasen ee KI1/1?

A. 100% b. 75% B. 25% I'. 125% H. 50 %
10. B kakux M3 MepeunciIeHHbIX TEXHUYECKUX YCTPOHCTB UCIONB3YIOTCA TypOHHBI?
A. aBToMOOUIL  b.TemioBo3 B.temioBas s/cranmus . pakera . MoToMKI

Kuarou k Tecty «MoJieKyJasgapHas ¢pu3nKay :

Ne 1 (2 3 4 5 6 7 8 9 10
Bapuaur 1 |b | [ B r b,Jd | A r b b ALl
Bapuant2 |I' | r B BI | A b r B b.B

Kputepuu oneHuBanus padoThl.
90 - 100% BwImoTHEHHOH padoTHI(9-10 3apannit) — «5»;
75 — 85% BoINOMHEHHOM paboThI(7-8 3amanuii) — «4»;
50 — 70% BeITIOTHEHHOH pabOTHI(5-6 3amaHuil) - «3».

Tect «JaeKTPOAUHAMHUKA
Bapuant Nel
1. B xakoM ciydae BOKPYT JBMOKYILETOCS 3JIEKTPOHA BOHUKAET MarHUTHOE moJie?
1 — s1exTpoH IBMKETCS MPSIMOJIMHENHO U PABHOMEPHO;
2 — BIIEKTPOH JIBUKETCS PABHOMEPHO IO OKPYKHOCTH;
3 — BJIEKTPOH JIBUKETCS PAaBHOYCKOPEHO MPSIMOJIUHEHHO.
Al b.2 B.3 I'1u2
M. 1u3 E.2u3 7K. Bo Bcex cimydasx 3. Takoro ciydast cpey BApUAaHTOB HET
2. Ha mpoBOJHUK, MOMEIICHHBIM B MAarHUTHOE moje, AeictByer cuia 3 H. JlnuHa akTMBHOW yacth
npoBojHuKa 60 cM, cunaToka 5 A. Onpenenute MOAYJb BEKTOpa MarHUTHON MHAYKIUHU T1OJIS.
A. 3Tn b.0,1Tn B.1Txa I'.6Tn J. 100Tn

3. Kakas ¢usnueckas BeJIMUMHA H3MEPSETCS B BOJIbTaxX?

A. Hpykuus nonst Bb. MarauTHBIN IIOTOK B. 5/J1C unaykuuu I'. U tykTBHOCTH

4, Yactuua ¢ snexrpudeckum 3apsaom 8-1071° K geukercs co ckopocThro 220 KM/4 B MATHUTHOM TOJIE €
unaykuueit 5 T, mox yrnom 30°. Onpenennts 3Hauenne cuibl Jlopenna.

A.101°H B.2'104H B.2'1012H Ir.1,2710%H J1.41012H E.1,2'1012H



5. IlpsMonnHEHHBIH NpoBOAHKK muHOM 10 cMm pacmonoxken mox yrmom 300 x BeKTopy MarHMTHOM
unaykuuu. KakoBa cuna Ammnepa, nedcTByroIast Ha MPOBOAHUK, pu cuie Toka 200 MA ¥ MHAYKUHHU
mons 0,5 Tn?

A.5MH B.05SH B.500H r.o02H A.2H

6. Ilpm BIBUraHMM B KATyLIKy MOCTOSHHOTO MarHWTa B HEW BO3HUKAET 3JEeKTpuueckuil Tok. Kak
Ha3bIBAETCS ITO SIBJICHHUE?

A. DyekTpocTaTudecKkasi HHIyKIUs b. MarautHas MHAYKIUS

B. DnexkrpoMarHuTHasI MHIAYKIUS I'. Camoungykuuss . IHIyKTUBHOCTB

7. OmpenenuTh MarHATHBIA TIOTOK, MPOHU3BIBAIONMN TOBEPXHOCTh, OTPAHUUYEHHYIO KOHTYpPOM,
IIOIAIBI0 1 M?, €CliM BepTHKAIbHAsk COCTABIISIONAS MHAYKIUKE MarHuTHOrO mojs 0,005 T,

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

8. MarauTHoOE 110JIe CO3a€eTCH. . ..

A. HenoaBu>XKHBIMU 3JIEKTPUYECKUMU 3apsiIaMU b. MaruuTtHbIMU 3apsaamMu

B. IIoCTOSIHHBIMH 3JIEKTPUYECKUMU 3apsaaMu I'. [locTOSITHHBIMM MarHUTaMu

9. Cuua Toka, paBHas 1 A, co3maeT B KOHTYpe MarHUTHBIM moToK B 1 B6. OnpenenuTs WHIYKTHBHOCTD
KOHTYpA.

A 1A B.1TH B.1B6 TI.1TH A 10

10. B nenwu, coneprkaiieil HCTOUHHUK TOKa, TP 3aMbIKAHUH BO3HUKAET SIBJICHHUE. ..

A. DileKTpocTaThyecKkasi MHTyKIUs b. MaruuTHas uHIyKOus

B. DnexrpoMarHuTHAas UHIYKITUS I'. Camounaykius J. N"H1yKTHBHOCTH
11. KakoBa 3HEprusi MAarHUTHOTO TIOJIS KATYIIKKA MHIyKTHBHOCTBIO, paBHOW 2 ['H, pu cuje TOka B HEH,
paBHo# 200 MA?

A 400 Ix B.410°x B.04x TI.8102]x  Jd.4102 Ix

12. B613u HEMOABMKHOTO MOJIOKHUTENBHO 3apsDKEHHOTO ITiapa 0OHapyKHUBAETCHL. . ..

A. DiieKTpHueckoe 1moJie b. MarnutHoe none

B. DnexrpomarautHoe osie  I'. TlornepeMeHHO TO AJIEKTpUYECKOE, TO MATHUTHOE OIS

13. OnpenenuTh MHAYKTUBHOCTD KaTYIIKA Yepe3 KOTOPYIO MPOXOIUT MOTOK BenuuuHou 5 BO mpu cuine
Toka 100 MA.

A.05Ts  B.50T'm  B.100I'm TI.0,006Ta  A.0,1TH

14. KaxoBa JJIC unaykiuu, Bo30yXkJaemas B NPOBOJHUKE, MOMEIIEHHOM B MarHUTHOM IIOJI€ C
unaykuuend 100 mTin, ecnu oHo monHOcThiO Hcue3aeT 3a 0,1 c¢? [lnomans, orpaHrveHHass KOHTYPOM,
paBHa 1 M2,

A.100B B.10B B.1B r.ooiB J1.0,01B

15. M0oXHO J11 MCII0JIb30BaTh CKPYYEHHBIN YATUHUTEIH OOJIBIION AJTMHBI TPU OOJIBIION Harpy3ke?

A. N"orna B. Her B. /la I" Henonro

16. OmpenenuTh CONpOTHBIIEHUE MPOBOAHMKA JIMHOM 40 M, IMOMEIIEHHOTO B MarHUTHOE MOJIE, €ClU

ckopocth nBrokenus 10 m/c, maaykius nosst paaa 0,01 Ti, cunma Toka 1A.
A.4000m B.0,040m B.04Om TI.40m [.400wm

TecT «eKTPOAUHAMHUKAY
Bapuanrt Ne2
1. B kakoM ciry4ae MO>KHO T'OBOPUTH O BOSHUKHOBEHMHM MarHUTHOI'O 110JIsA?
A. Yactuna qBuKeTcs NPSMOIMHEWHO YCKOPEHHO
b. 3apsokeHHas yacTHIa ABUIKETCS PAMOJIMHENHO PpaBHOMEPHO
B. JIBukeTcs MArHUTHBIN 3apsif
2. OnpenenuTh CHITy, ACHCTBYIOIIYIO HA MMPOBOJHUK JTMHON 20 cM, TOMEIIICHHBI B MarHUTHOE TIOJIE C
unaykuuen 5 Tn, npu cune Toka 10 A.
A.10H Bb.00lH B.1IH TI.50H JO.100H

3. Kakast ¢usnyeckas BenuunHa u3Mmepsiercs B edepax?

A. NHnykuus nomus b. Marnutssiii norok  B. OJIC unaykuuun I'. UHOYKTHBHOCTD

4. Yactuna c snexrpudeckum 3apsagom 4-101°9 Kn aeuxkercs co ckopoctsio 1000 KM/4 B MATHUTHOM T10JIE
c unaykuuei 5 Tu, nox yrom 30°. Onpenenure 3naueHue cuibl JIopeHna.

A 10%H B.2710%¥H B.2,710H T.10%2H .410'%H E. 2,71012H

5. [lpu BBIABHTAHMM W3 KATYIIKH MOCTOSHHOTO MAarHWTa B HEH BO3HUKAET JJIeKTpuueckuil Tok. Kak
Ha3bIBAETCS 3TO SIBICHUE?



A. DieKTpocTaThyuecKasi WHIYKIHS b. MarautHas MHIYKIUS
B. DnekrpoMarHuTHast MHIAYKIUS I'. CamounH nyKums . IHayKTUBHOCTD
6. DIeKTpUUecKoe MOoJIe CO3/TACTCH. . ..
A. HenoaBu>KHBIMU 3JIEKTPUYECKUMHU 3apsiIaMU b. MaruuTtHbIMU 3apsaamMu
B. IIoCcTOSIHHBIMU DJIEKTPUYECKUMU 3apsiiaMu I'. IlocTossHHBIMU MarHUTaMu
7. TIpAMONMHENHBIA MPOBOAHMK JUIMHOM 20 cM pacmonoked 1moxa yiom 300 k BeKTOpy HMHIYKIUU
MarHuTHoro mnossi. KakoBa cuia Amrmepa, JeHCTBYIOIIAs Ha MPOBOJAHUK, Mpu cujie Toka 100 MA u
uaaykuuu nonus 0,5 Tn?
A.5vH B.0OSH B.500H TI.002H A.2H
8. Uem onpenensercs BennunHa 3 /1C nHIyKIMN B KOHTYpe?
A. MarauTtHoM nHayKuuel b. MarHUTHBIM ITIOTOKOM 4yepe3 KOHTYp B. IHAyKTHBHOCTEIO
I'. Dnexrpuueckum conportuBiiecHueMm KoHTypa . CKOpOCThIO M3MEHEHUSI MATHUTHOTO IMMOTOKA
9. Kakoit MarHuTHBIHN MOTOK CO3/1a€T CUITY TOKA, paBHYIO 1 A, B KOHType C HHAYKTUBHOCTHIO B 1 ['H?
A.1A Bb.1Tu B.1B6 I1Tn A 1D
10. Yemy paBeH MarHMTHBIN HOTOK, TPOHU3BIBAIOIIMI NOBEPXHOCTH KOHTYpa INIOMAABI0 1 M2, MHIyKIus
MarHuTHOTO 110J1s paBHa 5 Tn? Yron MexIy BEKTOPOM MarHUTHOM MHJYKIMK ¥ HOPMaIbio paBeH 60°.
A5® B.25B6 B. 1,25 B6 I'. 0,25 B6 . 0,125 B6
11. TIpu mepemelneHny 3apsiaa M0 3aMKHYTOMY KOHTYPY B BUXPEBOM JJICKTPUUYECKOM TToJie, paboTa moJs
paBHa....
A. Hons  B. Kakoii — o Benmuuune  B. 3/1C nnaykuuu
12. OnpenenuTh MHIYKTUBHOCTD KAaTYIIKU, €CJIM IIPH cuJie ToKa B 2 A, oHa umeeT 3Hepruto 0,4 Jx.
A.200ls  B.2wmlH B.100Ts T.200wm[H . 10 M['H
13. o mpsiMmoMy TpOBO/IY T€UYET MOCTOSIHHBIN TOK. BOMM3M mpoBoa Habmogaercs. . .
A. Tonbko marauTHOEe tosie  B. Tonbko anekrpuueckoe mose
B. OnexrpomarnutHoe nosie  I'. [looyepenHO TO MarHUTHOE, TO JIEKTPUUECKOE T10JIE
14. KakoBa J3/IC wunaykuuu, Bo30yknaemMas B NPOBOJHUKE, IMOMEIIEHHOM B MAarHUTHOE IIOJE C
unaykuued 200 mI'H, eciin oHo nosnHOCThIO Mcye3aeT 3a 0,01 ¢? [Inoupaab, orpaHUYEHHAsE KOHTYPOM,
paBHa 1 M2,
A.200B B.20B B.2B r.o2B 1.0,02B
15. OmpenenuTh CONpOTHBIEHUE MPOBOAHMKA JUIMHOM 20 M, MOMEIIEHHOTO B MarHUTHOE IOJIE, €CIU
ckopocThb aBmxkeHus 10 m/c, nuaykuus nosnst pasua 0,01 Tn, cuaToka 2 A.
A.4000m B.001OMm B.04OmM TI.10m [.100wm
16. MOHO JI1 HCIIOJIb30BATh CKPYUYEHHBINH YATUHUTETH OONBINION ATUHBI TPU OOJBIION Harpyske?
A. Huorna B. Her B. /la I'. Henomnro
Ka104 K Tecty «Je KTPOANHAMUKA) -

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

Bapuaut1 | b B (B |[I'" |[A B |[E |T b r A |A |b |[B |b r

Bapuantr 2 | b A |b B |B |B |[A |4 |B |b B | T A |b r b

Kpurepuu oneHnBaHus padoThbl:
90 - 100% BwImonHeHHOI padoThI(13 3amannii) — «5»;
75 — 85% BeimonaerHOM padoTei(10-113amanmit) — «4»;
50 — 70% BeITIONTHEHHOW paboThI(7-9 3amanuit) - «3».

Tect «Kosre0aHus1 U BOJTHBI»
Bapunant Nel
1. Yem oOBsICHsIETCSI B3aUMOJICHCTBHE IBYX MapauICIbHBIX TPOBOJIHUKOB C MMOCTOSTHHBIM TOKOM?
1) B3auMOJEHCTBHUE IEKTPUIECKHX 3aPSIOB;
2) JNIefCTBUE DIICKTPUUECKOTO TOJISl OJIHOTO MPOBOHKMKA C TOKOM Ha TOK B JIPYTOM MPOBOJHHKE;
3) neicTBHE MArHUTHOTO IOJISL OJJHOTO MPOBOHUKA HA TOK B JAPYTOM MTPOBOHHKE.
2. Ha kakyro vacTuily neiicTByeT MarHUTHOE IoJjie?



1) Ha ABVOKYIIYIOCS 3apsDKCHHYIO; Ha JIBUIKYIIYIOCS He3apsHKEHHYIO;
2) Ha MOKOSIIYIOCS 3apsDKCHHYIO; Ha IMOKOSIIYIOCS HE3apsHKCHHYO.

3. Ha xaxoM W3 pUCYHKOB MPaBWJIBHO IMOKA3aHO
A. B. B.

HalpaBlCHUEC WHAYKIUA MATHUTHOTO IO, B
CO3IaHHOTO MPSIMBIM TPOBOTHUKOM C TOKOM. I T B I lB’ I
1) A 2) b; 3)B.
B

.

4. [TpssMOTMHEWHBIA TPOBOMHUK JIUHOW 10 M HAXOAUTCS B OJHOPOJTHOM MarHUTHOM TI0JI€ C MHIYKIIHEH
4 Tn u pacnonoxen nox yriaom 30° kK BEKTOpY MATHUTHON MHAYKIMHU. YeMy paBHa CHJIa, JEHCTBYIO Ias
Ha IPOBOJIHUK CO CTOPOHBI MAarHUTHOT'O OJISI, €CJIM CHJIA TOKA B IPOBOJHUKE 3 A?

1) 1,2 H; 2)0,6 H; 3) 2,4 H.
5. B MarHUTHOM TOJI€ HAXOJUTCS TPOBOTHHK C
TokoM. KakoBo HampaBieHue cuibl AMmIepa,
JICWCTBYIOLICH Ha TPOBOJHUK?

1) orHac; 2)kHawm; 3) paBHa HYIIIO. L

w )

u

6.DJ1eKTpOMarHuTHAst MHIYKITUS — JTO:
1) sBICHME, XapaKTepHU3ykollee AeHCTBHE MATHUTHOTO TIOJIS Ha ABUKYIIMICS 3apsi;
2) sBJIEHHE BO3HUKHOBEHHMS B 3aMKHYTOM KOHTYPE OSJCKTPHYECKOTO TOKAa MpPH H3MEHEHUU
MAarHuTHOTI'O ITOTOKA;
3) sBICHHE, XapaKTEPU3YIOIIEe JICHCTBHE MATHUTHOTO IOJIS HAa MTPOBOHHK C TOKOM.
7. Jletu packaumBaroTCs Ha Kauemsx. Kakoii 3To BuJ KoneOaHui?
1. cBOOOIHBIC 2. BBIHYXKJICHHBIE 3. ABTOKONECOAHUS
8. Temo maccoit M Ha HuTH aauHON | coBepmmaer konebanus ¢ mepuomom T. Kakum Oymer mepuon
KoJse0aHuM Tena Maccoil M/2 Ha HUuTH HOM 127

1. T 2. T 3.4T 4. % T

9. CxopocTs 3ByKa B Bojie 1470m/c. KakoBa /yiiiHa 3BYKOBOW BOJIHBI TTPH nepuoie konebanuii 0,01c?
1. 147xm 2. 1,47cm 3.14,7m 4.0,147m

10. Kak Ha3BIBAIOT YK CJI0 KOJIeOaHwmii 3a 27mc?
1. yacrora 2. [lepuon 3. ®a3za 4. Iluxknuyeckasl yacToTa

11. Manpuuk ycneiman 3xo yepe3 10c mocne BoicTpena nymkd. CkopocTh 3ByKa B Bo3nyxe 340m/c. Ha
KaKOM pacCTOSHUU OT MaJIbuMKa HaXOJUTCS MpensTcTBue?

1. 1700m 2. 850m 3.136m 4. 68m
12.0npenenuth mepuoa CBOOOAHBIX SJIEKTPOMATHUTHBIX KOJIEOAaHWU, €CU KoJeOaTelabHBIH KOHTYP
COAEPKUT KaTylIKy HHIYKTHBHOCTBIO IMKI'H M KOHAEHCATOP €MKOCThIO 36 D.

1. 40HC 2.3-1018¢  3.3,768-10%c 4.37,68-1018¢
13. Tlpocreiimas konebaTenbHass CHUCTEMa, CoJepXKalas KOHACHCATOP M KATYIIKY WHIYKTUBHOCTH,
Ha3bIBAETCH. ..

1. aBTOKOJICOATEIIBHOM CUCTEMOM 2. Kolle0aTeIbHOM CHCTEMOM

3. Kosie0aTeNbHBIM KOHTYPOM 4. xonebarenpHasi yCTaHOBKA
14. Kak m modeMmy H3MEHSETCSI AJICKTPUUYECKOE COMPOTUBIICHHUE IOIYMPOBOJIHUKOB TIPU YBEIHMYCHUH
TeMneparypsi?

1. YMmeHblaeTcst U3-3a yBEIUUYEHUSI CKOPOCTH JIBUIKEHUS DJIEKTPOHOB.

2. VBenuuuBaeTCsS M3-3a YBEIMYEHUS] AaMIUIUTYAbl KoJeOaHUN TMOJIOKHUTENbHBIX HOHOB
KPUCTAJUINYECKON PELLIETKH.

3.YMeHpIIAeTCSl M3-3a YBEIMYEHMS KOHIIEHTPALUM CBOOOJHBIX HOCUTEIEH 3JIEKTPUUYECKOIO

3apsa.
4.YBenmuUYMBaeTCs M3-32 YBEIHWYCHHS KOHIEHTpAIlUM CBOOOJHBIX HOCUTENEU SIEKTPHUUYECKOTO
3apsi.
Tect «Kojie0anus v BOJHBI»
Bapuaur 2

1. IToBOpOT MarHUTHOM CTPETIKH BOJIM3U IPOBOJHUKA C TOKOM OOBSICHSIETCS TEM, YTO Ha Hee AeHCTBYeT:



1) MarHuTHOE MoJie, CO3MaHHOE IBUKYIIIMMUCS B IPOBOTHHKE 3apsIaMH;

2) DIEKTPUYECKOE MMOJIe, CO3AaHHOE 3apsiaMU IPOBOIHUKA;

3) DIIEKTPUYECKOE MOJIe, CO3AaHHOE ABIKYIIMMHCS 3apsiaMi TPOBOTHUKA.
2. JIBUXKYIIMICS AJIEKTPUYECKUH 3aps]] CO3IAeT:

1) TOJBKO 3JEKTPHUUECKOE TOJIE; KaK IJICKTPHUECKOE TOJe, TAK U MAaTHUTHOE I0JIC; TOJIBKO
MarHUTHOE TOJIE.

3. Ha xaxoM u3 pUCYHKOB MPaBWJIBHO MOKA3aHO
HAIllpaBJICHUE MHAYKIMM MAarHUTHOIO  IIOJI, ' ' ) B
CO3JTAaHHOTO MPSAMBIM MPOBOJHUKOM C TOKOM. I r B I Iié I

2) A; 2) b; 3)B.

B

4. IlpssMONMHENWHBIA IPOBOAHUK JUIMHOM 5 CM HaXOJIUTCSA B OAHOPOJHOM MarHUTHOM II0JI€ C MHYKIUEN
5 Tn u pacnionoxken nox yrinom 300 K BEKTOpy MarHMTHON MHAyKIMK. YeMy paBHa cuila, IeHCTBYIO Ias
Ha IIPOBOJIHUK CO CTOPOHBI MAarHUTHOTO I10OJIsl, €CJIM CHJIA TOKA B IPOBOJHHUKE 2 A?
1) 0,25 H; 2)0,5 H; 3) ,5H.

5. B MarHUTHOM II0JI€ HAaXOAWUTCA NPOBOJHUK C —
TokoM. KakoBo HampaBieHne cuibl  Amriepa,
JEMCTBYIOLIEN Ha IPOBOAHUK?

1) orwmac; 2)kHawm; 3) paBHa HYIIIO. A

e
11
t

6. Cuna JlopeHma nercTByeT
1) Ha He3apsHKSHHYIO YaCTHIY B MATHUTHOM T10JI€;
2) Ha 3apsHKCHHYIO YaCTHILY, TOKOSIIYIOCS B MATHUTHOM I10JIC;
3) Ha 3apsHKEHHYIO YaCTHILY, IBHIKYIIYFOCS BJIOJIb TMHHI MATHUTHOW WHIYKIIHH TTOJIS.
7. Ha KBaapaTH yi0 paMKy IUIO MBI 2 M? TIPU CUJIE TOKA B 2 A JEHCTBYET MAKCUMAIBHBIN Bpaliaro i
MOMEHT, paBHbIN 4 H-M. KakoBa HHAYKIIMS MarHUTHOTO MOJIsi B UCCIEAYEMOM IIPOCTPAHCTBE ?
1) 1Tm;  2)2Tm;  3)3Tn.
8. Kakoit Bu1 koJTeOanusl HaOIFO1aeTCs TPU KAYaHUH MAasTHUKA B dacax?
1. cBoGOaHBIE 2. BBIHYXKJCHHbIC 3. aBTOKOJICOaHMsT 4. ynpyrue KojaeOaHwus
9. Ckopoctb 3ByKa B Bozayxe 330m/c. KakoBa 4acToTa 3BYKOBBIX KOJI€OaHUM, €CITU JJIMHA BOJHBI PaBHA
33cm?
1. 1000I'a 2. 100I'y 3. 10I'n 4.10000I'y  5.0,1Tx
10. OmpenenuTh NEpUOa CBOOOIHBIX AJICKTPOMATHUTHBIX KOJICOAHWM, €CIIM KOJeOaTeNbHBIH KOHTYP
COAEPKUT KOHJEHCATOP EMKOCThIO 1MK® M KaTylmKy WHIYKTHBHOCTBIO 361'H.
1) 1,4-108¢ 2)2,4-1018¢ 3)3,768:108¢ 4)37,68:103¢
11. OnpeaenuTs YacTOTY U3Ty4aeMblX BOJH CHUCTEMOM, cojiepkKallei KaTylKy HHIAYKTUBHOCTbIO 9'H U
KOHJIEHCATOP 3JIEKTPOEMKOCThI0 4D.
1. 72n ' 2. 12n ' 3.36 T'g 4.6Tn 5. 1/12n I’
12. Tlo xako¥ W3 XapaKTEPUCTHK CBETOBOW BOJHBI ONPEACIISETCS €€ 1BET?
1. mo nyHE BOJIHBI 2. mo yactore 3. mo daze 4. mo amrumTyae
13. Hezaryxaronme kojeOaHHs, MPOUCXOMANME 32 CUET MCTOYHHMKA DHEPTUH, HAXOMSAIIETOCS BHYTPH
CUCTEMBI, HA3bIBAIOTCA. . .
1. cBOOOIHBIE 2. BBIHY)K/JCHHBIE 3. ABTokoneOanust 4. ynpyrue xoneGaHus
14. Yucras Boma sBisercs audiekrpukoMm. Ilouemy Boasbiii pactBop coimu  NaCl sBusercs
MIPOBOJIHUKOM?
1. Conb B Bozie pacniaaercs Ha 3apspkeHHbIe HOHBI Nat u CI.
2. Iocne pactBopenus conu mosekyinbl NaCl mepenocst 3apsin
3. B pactBope ot mosekyibl NaCl oTpeIBatOTCs 3JIEKTPOHBI U TIEPSHOCST 3apsil.
4. Ilpu B3auMOAEHCTBUY C COJIBIO MOJIEKYJIBI BOJBI PAcIalaloTCsl HA MOHBI BOAOPOJA U KUCIOpOo1a

K14 k tecty «KoJie0aHus ¥ BOJTHBI»
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Kputepuu onenuBanusi padoThnl:

90 - 100% BwIOTHEHHOH padoThI(13-14 3amannii) — «5»;
75 — 85% BoimonnenHo padotei(11-12 3ananuit) — «»;
50 — 70% BeImonHeHHOM padoThI(7-10 3ananuii) - «3».

Tect «OnTHKa»

Bapuant 1
1. 3akoH oTpakeHUs CBETa UMEET BUJI (CM. PUC.)
_ _sina _ _ siny
A a=p. B.n—sinﬁ. B.y=o0. I. n—sinﬂ
1 cpena
2cpena ;. .

2. 3aKOH MpeNoOMIICHUS CBETa UMEET BUJ (CM. pHC.)

A.n=3ne b. a=. B.n=3Y I n=2Y
sin 8 sin u sin pg
3. [IpeaensHBIN Yroa MOJHOTO OTPaKeHHS (CM. pHC.) 0003HAYEH ...
A a b.u B.Bo T.¢

4. Yron nanenus (cM. puc.) 0003HaueH

A «a b.y B. ¢ I.p
5. Yron otpaxenus (cM. puc.) o0003HadeH

A« b. P B.y .o
6. Yron npenomiienus (cM. puc.) 0003HaueH
A. po b.pn B. ¢ e
7. 3aBUCUMOCTH ITOKa3aTeJIsl TPEIOMIICHUSI BEIIECTBA OT YAaCTOTHI (JUIMHBI) BOJIHBI HA3bIBACTCS
A. mudpaxuauei, b. untepdepenuueii, B. mucnepcuei,
I'. korepenTHOCTBIO,  /l. MOJNIsIpU3aLMEn, E. muckpetHOCTBIO.

8. CiocoOHOCTB JIEKTPOMATHUTHOM BOJHBI IIPOXOJUTDH Yepe3 OJHOOCHBIH KPHCTAILT B OIPEAEICHHOM
HaIlpaBJICHUHN HA3bIBAETCs

A. xorepeHTHOCThIO, b. mnTepdepenuneii, B. nucnepcueii,

I'. nonapuzanueit, [{. nudpaxunuei, E. nuckpeTHOCTBIO.

9. CnoxeHue IByX KOT€PEHTHBIX BOJIH Ha3bIBAETCS

A. unrteptepenuneii, b. nuckpernocteio, B. mucnepcueit, I'. momspuszaumeii, 1. audpakuuei.

10. Orubanvie BOTHOM MaJIbIX TPEMATCTBUI HAa3bIBACTCS

A. mudpaxumei, b. xorepenTHOCTBIO,  B. uaTepdepeHIuei,

I'. mossipu3zanuen, J. TMCKpETHOCTBIO, E. nucnepcueit.

11. Makcumymbl TIpu HHTEPPEPEHITUH OT IBYX MCTOYHUKOB BOHHUKAIOT MPH YCIOBHH
A. Ad=kh.  B. Ad=(2k+1)%. B. d-sing = k-A I. 2d=Z-

12. MakcumMyMmbl y TE(PaKIIMOHHON PEMIETKA BO3HHUKAIOT IIPH YCIOBHH
A. Ad=(2k+1)2. B.dsing = kA B. 20=-. I Ad=k).

Tect «OnTHka)»
Bapuant 2
1. 3akoH mpenoMIIeHHs CBETa UMEET BU (CM. pHC.)



_ sing _ siny

A e=y b.pu=a B.n=—— In=-=
sin ¢ sin @,
¢
£
1 cpena 1 o
2cpena Pk = T ~—r— J o
! e e = ; L AR -

Puc. x sagagusamMm 1—6
2. [lpenensHBIN Yroa MOJHOTO oTpakeHus (cM. puc.) O6o3HadeH

A b.a B. ¢ Ir.p

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

A e=y B.n=>-% B.p=a [.n=2-%
sin € sin @

4. Yron orpaxenus (cMm. Puc.) 0603HaueH

A 1 b. ¢ B.y I a

5. Yron npenomnenus (cM. Puc.) o603HaueH

A. @o b.p B.a .o

6. Yron manenus (cMm. Puc.) o6o3HaueH

A o b.y B. ¢ Ip

7. OrubaHue BOJIHOM MaJbIX MPENSITCTBUI Ha3bIBAETCS

A. nucniepcuei, b. uatepdepennueii, B. momsipuzanuei,

I'. nuckperHocteio, /. nudpakumeit, E. KOrepeHTHOCTHIO.

8. CnoxeHne IByX KOTePEHTHBIX BOJIH Ha3bIBACTCS
A. mucnepcueii, b. mudpaxuneit, B. uatepdepenuueii, I'. auckperHocTho, /[l. monspuzanuei.
9. 3aBHCHMOCTB TOKA3aTeNsl MPETOMIICHUS BELIECTBA OT YAaCTOTHI (JUIMHBI) BOJIHBI HAa3bIBACTCS

A. nmucniepcuei, b. untepdepenuueii, B. korepeHTHOCTHIO,

I'. iudpaxuueit, Jl. TUCKPETHOCTEIO, E. nonspuzanuen.

10. CrnocoOHOCTb 3JIEKTPOMATHUTHOM BOJHBI IPOXOIUTH YEpe3 OJHOOCHBIM KpUCTAJlI B
OIIPEJECIIEHHOM HaIlpaBJICHUN Ha3bIBAETCS

A. KOTEpEHTHOCTBIO, b. muckpernoctero,  B. mossgpusanuen,

I'. tudpakuueit, . nucnepcueit, E. uarepdepenmueii.

11. MuHMMYMBI IpU HHTEP(PEPEHIINH OT ABYX MCTOUHUKOB BO3HUKAIOT IPHU YCIOBUU

A. dsinp=k% . Ad = (2k+1); B.2d=Z-  T.Ad =k

12. MakcumyMmbl TIpy HHTEP(EPEHIIUH OT ABYX MCTOYHHUKOB BO3HUKAIOT IIPH YCIIOBHH
A.2d=2 B.dsinp=kh  B. Ad=kA T Ad = (2k+1)]

Kurou k TecTy «OnTuKay .

Ne 1 (2|3 |4|5|6|7 |89 |10 |11 |12

Bapuanrt 1 B B|B|[T''A|A |[A |b
Bapuant 2 B|(I''A|B|I'' B|A|B|A|B |b |B

)1
op

Kpurepuun one HuBanus pador:
90 - 100% BreITTOTHEHHO# padoThI(11-12 3amannii) — «5»;
75 — 85% BoinmonHenHoM padotei(10-113amanmit) — «4»;
50 — 70% BbITIOIHEHHO pabOTHI(6-9 3amanuii) - «3».

Tect «AtomHasi ¢u3uka
Bapuanr 1
1. KTo OTKpBLI sSIBIICHNE PaMOAKTUBHOCTH ?
a) M.Kwopu; 6) H.bop; B) I)x.Tomcon; 1) D.Pesepdopa; 1) A.bekkepenb.
2. VI3MeHsieTcs M aTOM B pe3ybTaTe paAuoaKTUBHOTO pacmania?
a) aTOM HE U3MEHSETCS,
0) U3MeHsETCsI 3amac YHEPTUHN aTOMa, HO aTOM OCTAETCsl aTOMOM TOTO K€ XMMHYECKOTO 3JIEMEHTA;



B) aTOM M3MEHSETCS, IPEBPALLIAETCS B aTOM JPYroro XMMHYECKOTO 3JIEMEHTa;

r) aTOM Ha KOPOTKOE BpEeMsl M3MEHSETCS, HO OYeHb OBICTPO BO3BpALACTCS B TMPEKHEE HCXOTHOE
COCTOSIHUE

1) B pe3yNbTaTe PaaIu0aKTUBHOIO pacnaja aToM MOJHOCTBIO UCYe3aeT.

3.Yto Takoe B-usnydeHue

a) TIOTOK TIOJIOKHUTEIBHBIX HOHOB BOJIOPOA;

0) TOTOK OBICTPBIX ABYX3APSTHBIX MOHOB TEIIHS;

B) IIOTOK OBICTPBIX 3JICKTPOHOB;

T') MOTOK KBAHTOB AJICKTPOMAarHUTHOTO M3TydCHUS BHICOKOH YHEPTHH;

) TOTOK HEHTPaTbHBIX YACTHUII.

4.Kakoii mpubop mo3BOJISIeT HAONIOATh CIEbl 3apsHKCHHBIX YaCTHI[ B BUJIE MOJOCHI U3 Karellb BOJBI B

rase?

a) poronmacTuHKa;

0) CHUHTHUJUISILIUOHHBINA CUETYHK;

B) cuetuuk I eitrepa-Mromepa;

r) kKamepa Bunbcona;

1) SJIEKTPOHHBIM MUKPOCKOTI.

5.B aromMHOM sdmpe conepxutcs 25 npoTroHoB M 30 HEUTpoHOB. KakuM MOJOXKHUTEIBHBIM 3apsiioM,

BBIPXKEHHBIM B DJIEMEHTAPHBIX AJIEKTPHUECKUX 3apsax +e, o0iagaer 3To aTOMHOE siIpo?

a)tSe; 0) +25e; B) +30e, 1) +55¢; m)O.

6. 13 KakuX 4acTUI] COCTOSAT siipa aTOMOB?

a) U3 MPOTOHOB 0) U3 HEUTPOHOB  B) M3 IPOTOHOB, HEUTPOHOB U SJIEKTPOHOB ') U3 TPOTOHOB U

HEUTPOHOB 1) M3 IPOTOHOB U JICKTPOHOB

7. CKOJIBKO 3JIEKTPOHOB COJEPKUTCA B AJEKTPOHHON 00O0JIOUKE HEUTPAIBHOTO aTOMa, y KOTOPOTO SIIPO

COCTOMT U3 6 IPOTOHOB U 8 HEUTPOHOB?

a) 6 0) 8 B) 2 r) 14 n) 0

8. DHeprus CBs3M spa U3 JBYX MPOTOHOB M TPEeX HEUTpoHOB paBHa 27,4M»3B. Uemy paBHa ynenbHas

SHEpPIrus CBs3U sapa’?

a) 13,64 MoB/uykn  6) 9,11 MaB/aykn B) 5,47 MbaB/aykn r) 54,68 M»aB/ HyKI

9. Kakue yacTHIlbl U3 MIEPEUMCICHHBIX HUXE JIerde JIPYruX CIOCOOHBI MPOHUKATh B aTOMHOE SI/IPO U

BBI3BIBAT SJCPHBIE peaKIuu?

a) PJICKTPOHBI  0) MPOTOHBI  B) O-YACTHUIIBI T) HEHTPOHBI J) BCE MEPEUUCICHHBIC TPUMEPHO OJTUHAKOBO

10. IIpu CTOJKHOBEHMH IIPOTOHA 1 p C SAOPOM aToMa M30Toma JuTHs ‘3 Li oOpasyercs sapo msoToma

Oepuins | 4Be m BbLIeTaeT Kakas-To eme gactuna X:’ sLi+ 74p — 7 4Be + X. Kakas 510 yactuma?

a) raMMa-KBaHT, 0) 3JIGKTpOH, B) MO3UTPOH, T) MIPOTOH, 1) HEUTPOH.

Tecr «ATomMHast pu3UKa»
Bapuanr 2
1. TTo xakoMy JeiiCTBHIO OBLIO OTKPBITO SIBJICHHE PAJANOAKTUBHOCTH?
a) o JIeHCTBUIO Ha (POTOIIACTUHKY;
0) 10 MOHU3UPYIOIIEMY AEHCTBUIO Ha BO3/YX;
B) 110 BCTIBIIIKAM CBETA, BHI3BIBAEMBIM B KpUCTAIJIAX yAapaMy YacTHII;
I) [0 ciefaM B Kamepe BuibcoHa; 1) Mo MMITyabcaM Toka B cuetunke ['elirepa.
2. Yto Takoe o-u3nydeHue?
a) TOTOK TOJIOXKHUTEIBHBIX HOHOB BOJIOPOAA;
0) MOTOK OBICTPBIX IBYX3aPSAAHBIX MOHOB Iejus;
B) IOTOK OBICTPBIX AJIEKTPOHOB;
I) HOTOK KBAHTOB JIEKTPOMAarHUTHOTO U3ITy4E€HUS BHICOKOW YHEPIUH.
3. Uto Takoe y-u3inydeHue?
a) MOTOK MOJIOXHUTEIbHBIX HOHOB BOJIOPOAA;
0) MOTOK OBICTPBIX ABYX3aPSIHBIX MOHOB IeIus;
B) ITOTOK OBICTPBIX DJICKTPOHOB;
I') HOTOK KBAaHTOB 3JIEKTPOMarHUTHOTO U3Iy4€HUsI BBICOKOH YHEPIUu;
) TOTOK II€HTPAIBbHBIX YaCTHII.
4. Kakoil mpuOop IpH NPOXOKICHUM Yepe3 HEro MOHU3MPYIOIIEH 4YacTHIlbl BBIIAET CUTHAI B BHUJE
KPaTKOBPEMEHHOI'0 UMIYJIbCA HJIEKTPUYECKOr0 TOKa?



a) cuetunk ['eiirepa; 0) kamepa Bunbcona; B) orosnemenT; r) ocuwmiuiorpad; 1) TMHAMUK.
5. UTo 0AMHAKOBO y aTOMOB Pa3HbIX U30TOMOB OJJHOTO XMMUYECKOTO 3JIEMEHTA U YTO pa3inyHoO?
a) OJIMHAKOBBI 3aps/Ibl U MAaCChl AaTOMHBIX SIJIEP, Pa3IM4YHbl XUMUUECKHUE CBONCTBA ATOMOB;
0) OZIMHAKOBBI 3aps/AbI SIEP, PA3TUYHBI MACCHI SIEP U XUMUUYECKUE CBONCTBA S/ep;
B) OJIMHAKOBBI 3apsiibl AP U XMMUYECKUE CBOMCTBA aTOMOB, Pa3JIMYHbl MACCHl aTOMOB;
I') OIMHAKOBBI MACChI SA€P, PA3IMYHbI 3apsiIbl A1ep U XUMUYECKUE CBOICTBA aTOMOB;
1) OIMHAKOBBI MACCHI S/Iep U XUMHUYECKHUE CBOWMCTBA aTOMOB, Pa3IUYHBI 3apsbl sIep
6. B atomHOM siipe conepxutcs Z npoToHOB U N HEHTpoHOB. YeMy paBHO MaccoBO€ YHCIO A 3TOro
spa?
a)Z; O)N; B) Z—N ; r) N—Z ; n)Z+N
7. Macca aToMHOrO si1ipa U3 Z npoToHOB U N HEHTPOHOB paBHA My, Macca MPOTOHA My, Macca HEUTPOHA
Mn. YeMy paBHa sHeprus cBsizu siapa’?
a) my'c?; 6) (mytZmy+N'mN)'c?; B) (m—Z'mp—N-mn) ¢?; 1) (Zmp+N-mn—my)'c?; 1) (Z'mp+N-mn)-c?.
8. s BerumcieHus sHepruu cBssu sapa B CU mo dopmynne Ec=Amc? B KaKuX €IMHMIAX HYKHO
BBIPA3UTh 3HaUCHUE lehekra Macchl Am sipa?
a) B aTOMHBIX €IMHHUIIaX Macchl;  0) B MeradekTpoHBosbTax(M»aB);
B) B MMJUIUTPaMMaXx; I) B IpaMMax; 1) B KUJIOTpaMMax.
9. MoseT JM MpHU OCYIIECTBICHUU SIIEPHON peaKuU BBIICIUTHCS OOJbIee KOJIUYECTBO YHEPTHH, YEM
IIPUHOCHT B SIIPO YaCTULA, BBI3BIBAIOIASl PEAKIINIO?
a) MOKET, HO TOJIbKO B PEAKLUSIX CUHTE3A;
0) MOKET, HO TOJIbKO B PEAKIIMSX JIETICHUS SED;
B) MOXKET B Pa3IMYHbIX TUIIAX PEAKLIUA;
) HE MOKET HU B KAKUX pEaKLUsX;
1) BBIJICJIEHHE SHEPTUU BCET/Ia PABHO MOTIIOMEHHONW YHEPTHU
10. Sapo aroma uszorona asora 47 N moromaer HEATPOH lon, KCIYCKAET IPOTOH 1p M MpEBpaLIAeTCs B
ampo X: 147N+on—1ip+X. Sapom kakoro usoromna sBisercs aapoX?
a)lN;  6)1%7N; B)M6C; r)6C.

Kiiou k tecty «KATOMHag pU3nKay:

No 1 2 3 4 5 6 7 8 9 10
Bapuanr 1 hi§ B B r 0 r a B r
Bapuant 2 a a r a B I r a r B

Kputepnu oneHuBaHus padoThl:
90 - 100% BwIOTHEHHOH paboTHI(9-10 3amanmit) — «S»;
75 — 85% BoInonHeHHOM paboThI(7-8 3amanuit) — «4»;
50 — 70% BeImioTHEHUS PabOTHI (5-6 3amanwmii ) — «3»

3.2.1. TunoBbIe 321aHUA 1151 OEHKH 3HAHUH (PyOeKHBII KOHTPOJIb)

1) imarHocTudeckasi padoTa TMPOBOAMUTCS JJIS OLCHKH 00IIe00pa3oBaTebHOM
NOATOTOBKM oOyvarommxcss | kKypca 1o (¢u3uKe IIKOJBHOM TporpamMMbl U
MOCJICAYIONIEH KOPPEKTHPOBKMA TUIUYHBIX OIMOOK W 3aTPYIHEHUH CTYIEHTOB B
Hayayie 00y4eHUs.

ConepkaHe BXOJHOM  KOHTPOJBLHOM pabotel  cooTBeTcTBYeT DemeparbHOMY
KOMITOHEHTY TOCYJapCTBEHHOTO CTaHIapTa OCHOBHOI'O OOIEro obpazoBaHus 1o (hu3uKe
(mpukaz MwunoOpazoBanusi Poccum ot 05.03.2004 r. No 1089 "OO6 yTBepKIeHUH
denepabHOTO KOMIOHEHTa TOCYIAPCTBEHHBIX O00pa30BaTENIbHBIX CTaHIAPTOB OOIIETO,
OCHOBHOTO 0OIIIEr0 U cpemHero (moyHoro) obiiero oopa3zoBanus'.) CoaepkaHue 3aaaHui
BKJTIOYAECT BCE OCHOBHBIC TOHSATHS, 3aKOHBI U SIBIICHHS, HEOOXOIHMMbBIC JJISI YCBOCHHUSI.
Pa3zpabortannplii TecT Mo ¢U3UKE - ITO CUCTEMA 33JaHUN PA3HOTO YPOBHS CJOKHOCTH M



creruyeckoil (popMbl, MO3BOJISIONIAS KAUECTBEHHO OLIGHUTHh CTPYKTYPY U HU3MEpPUTH

YPOBEHb 3HAHUM.
Cpox npoBeieHUsI: CCHTAODD.
Bpemst BoinosiHeHust: 90 MUHYT.

Bxoanas Aimarsocruyeckasi padora no pucuunianHe QY 1.10 duzuka

Bapuanr 1

Bapuanr 2

Yacrs 1:
K KaKaoMy U3 3ananuii (1 — 8) maHsl 4 BapuaHTa OTBETA, M3 KOTOPBIX TOJIBKO OJMH MPABUJIbHBIN.

1 ABromMoOuIb Ha MNpPAMOJIMHEHHON nopore
HA4YMHAET PasTOHATECA ¢ yckopenueM 0,5 m/c? u3
COCTOSIHMSI TIOKOSL W 4epe3  HEKOTOPbIH
IIPOMEXYTOK BPEMEHU JOCTUIAET CKOPOCTH 5
M/c. YUemy paBeH 3TOT IPOMEKYTOK BpEMEHU?
1)0,1c. 2)1c. 3)2,5¢c. 4) 10c.

2 Nmerotes aBe aOCOMIOTHO YIPYTHE MPYKHHBI.
K mepBoii npyxuHe npunoxena cuna 6 H, a ko
BTopoit — 3 H. CpaBHuTe xecTKOCTh K1 mepBoif
IOPYKHHBI C JKECTKOCTBIO K2 BTOpPOW MPYKUHBI
IIPU UX OJJMHAKOBOM Y/UIMHEHUH.

1) k1 = k2. 2) k1 =2k2. 3) 2k1 =k2.4) ki1 =k2

3 Jlpa Tena HaXomATCS Ha OJHOM W TOH XKe
BBICOTE HAJ MOBEPXHOCThIO 3emiu. Macca
OJTHOTO Teida M1 B JBa paza OOJbllEe Macchl
apyroro Tena M2. OTHOCUTENBHO IMOBEPXHOCTU
3eMiu nmoTeHunaibHas a3Heprus Ep

1) nepBoro Tena B 2 pasa 0oJble BTOPOTO Tena
2) BTOpOTO Telia B 2 pa3a 0oJibllie MEepBOro Teia
3) mepBoro Teina B 4 pasza 00Jbllie BTOPOTO Teja
4) BToporo Tena B 4 pa3a OoJbIle EPBOTO Tea

4 ABtomoOuip maccod | T, ABMOKyHMHCS €O
ckopocThio 20M/c, HaYMHAeT TOPMO3UTh U Yepe3
HEKOTOPOE BpeMsl ocTaHaBiIuBaercsa. UeMy paBHa
oO11as cuia CONPOTUBIIEHUSI IBUKEHUIO, €CITU 10
MOJIHOW OCTaHOBKM aBTOMOOWIIb MPOXOAUT MYyTh
50m?

1) 400 H. 2) 500 H. 3) 4000 H. 4) 8000 H

5 Ilocnme TOro, Kak TOpS4YYyH0 BOJY HAUIH B
XOJIOJIHBIN CTaKaH, BHYTPEHHSS SHEPIUsI

1) wu BOmbl, © CTakaHa YMCHBIIMJIACh
2) ¥ BOJIBL, U CTAaKaHa yBEJINYHIIACh

3) cTakaHa yMEHBIIACh, a BOJBI YBEIHYUIIACH
4) cTakaHa yBEIUYMIIACh, & BOJIbI YMEHBIIHIIACH

6 Ha pucynke mpuBeneH rpadux 3aBUCHMOCTH
TEeMIEpaTypbl cupTa oT BPEMEHHU.
[lepBoHayanbHO COUPT HaXOJIUJICS B
razoo6pas3Hom cocrosHuu. Kakast Touka rpaduka
COOTBETCTBYET Hayally Ipolecca KOHICHCALUU

criupTa?
t°C
A
B B

0

v 1) AL 2)B5.3)B.4) T
7 Kakoil mpenMyIecTBeHHO BH/I TEIUIONEepeIadyn

1 ABTOMOOWIb Ha4YMHAET PATOHATHCS IO
IIPSMOJIMHENHON JOpOTe U3 COCTOSIHUS ITOKOS C
yckopenuem 0,5 m/c?. Kakoii OygeT CKOpoCTb
aBTOMOOMIs uepe3 10 c?

1) 0,05 m/c. 2) 0,5 m/c. 3) 5 m/c. 4) 20 m/c

2. metotcs 1Be aOCOMIOTHO YIIPYTHE MPYKUHBI.
Ilox neiicTBMeM ONHOW M TOM K€ CHUIIBI IEpBast
NpYyXUHA YIJIMHWIAch Ha 6 c¢M, a BTopas — Ha 3
cM. CpaBHHUTE JKECTKOCTh K1 MEpBOil MPYKUHBI C
JKECTKOCTBIO K2 BTOPOIA.

1) k1 = k2. 2) 4k1=ka2. 3) 2k1 = k2. 4) k1 = 2k2

3 Kunernueckas sHeprus Ttena maccoit 100 r,
COCKOJIb3HYBILIETO C HAaKJIOHHOM IJIOCKOCTH,
paBHa 0,2 JI)x. Yemy paBHa BbICOTa HAaKIOHHOMU
miockocTu? TpeHuem npeHeopeys.
1)0,1m.2)02m.3) 1 m.4)2m

4 Teno ABUKETCS BJOJIb TOBEPXHOCTH CTOJIA MO
JefictBueM ropusoHTanbHol cuibl Tsaru 0,2 H ¢
yckopenueM, paBHbiM 0,8 Mm/c?. Cuma TpeHus
coctayisieT 0,08 H. Uemy paBHa macca JaHHOTO
Tena?

1) 0,15 kr. 2) 0,33 kr. 3) 1,5 kr. 4) 3,3 xr

5 Ilpu mpeBpalieHUN KUAKOCTH B Map BEIUUMHA
MEXMOJIEKY/ISIPHBIX TTPOMEXKYTKOB ...

1) He U3MeHSeTCSL.

2) MOXET U YBEIIMYMBATHCS, U YMCHBIIATHCS.

3) ymeHbIaeTcs. 4) yBeIUYHUBACTCA.

6 Ha pucynke mpuBeneH rpaduk 3aBUCHMOCTH
TeMIepaTtypsl BOAbI OT BpeMeHU. HauanbHas
temrieparypa Boasl 50 °C. B xakoMm cocTosHUH
HAaxOJIUTCS BOJIa B MOMEHT BPEMEHH T1?

t-C 1) TOJIBKO B
7 ra3000pa3HOM
50 2) TOJBKO B JKUIKOM
0 L T 3) yactb BOABI — B
JKHJKOM COCTOSIHUH, U
9acTh BOOBI — B
razoo0pa3HoM

4) yacTh BOJBI — B JKMJKOM COCTOSIHHH, M 4acCTh
BOJIbl — B KPHCTAJUTMYECKOM

7. Kakum cmocoboM MOXKHO OCYIIECTBUTH
TEeIJIoNepeady MEXIy TelaMu, Pa3JeICHHBIMA
0€3BO3/YIIHBIM MPOCTPAHCTBOM?

1) TONBKO C TOMOINBIO TEMJIOMPOBOAHOCTH
2) TOJIBKO C TIOMOIIHI0 KOHBEKI[UU

3) TOJIBKO C IIOMOIIIBIO H3JTY4CHU S




OCYIIIECTBIISIETCSI TIPY COTPEBAHUH Y KOCTpa?
1) TenaonpoOBOIHOCTD. 2) KOHBEKIIHSL.
3) usiIy4eHue.
4) KOHBEKIHUS U TEIUIONPOBOTHOCTh
8 Heo0Ox0anMo 3KCIIEpUMEHTAIBHO OOHAPYKHUTH,
3aBUCHUT ™M cuiia COMPOTHBJICHUS,
IPENATCTBYIO IS IBUKCHUIO TeJIa B BO3/YXE, OT
pasmepa Tena. Kakue W3 yKa3aHHBIX IIAPOB
MO’KHO MCIOJIb30BaTh?

A B B I
02000

m ma

1)AuB.2)Aub.3)Aul.4)Bul

4) BcemH TpeMs criocobamu
8 HeoOXxoaMMo SKCIIEPUMEHTAIbHO YCTAaHOBHTD,
3aBUCUT JIM BBITAIKMBAIONQAS CHJIA OT 00beMa
MOTPY)KEHHOTO B JKUIKOCTh Tena. Kakoit Habop
METAUIMYCCKUX LUJIMHAPOB M3 aJIOMUHUS U
M€ MOYKHO HCIOJIL30BAaTh DTOU IETH ?

A B B
1)A. 2)b5.3) Aunub. 4) A uu B

Yacrtb 2: IIpH BBIIIOJIHCHU N SaI[aHI/II\/'I OTBCT HAJO 3alIUCATh B BUAC YHCJIa B YKA3aHHBIX CANHHUIAX, a

TaK XC pacyeT

B1 B cocyn c XonoaHOW BOJOM OMyCTUIIH
CTaJbHOE CBEpJI0 Maccol lkr, Harperoe [0
temneparypsl 200°C. B cocyzne ycraHOBHIIACh
temrieparypa 50°C. Kakoe KOTUYECTBO TEIJIOTHI
nojyyusia BoAa Ha HarpeBaHue? I[lotepsimu
SHEPTHU Ha HArpEeBaHUE COCY/a M OKPYXKAIOIIEeTO
BO3JyXa INpeHeOpeub. YIenbHas TEMI0eMKOCTh
cramm  460/x/(kr-°C).  OtBer gath B
KUJIOKOYIISX.

B2 Tenexka wmaccoit 20kr, ABMXKYIIASCS CO
ckopocthio 0,3M/c, HaroHseT APYTYIO TEIEKKY
Maccoil 30kr, IBHXKYLIYIOCS B TY K€ CTOPOHY CO
ckopocteio 0,2M/c, U cuemsiercs ¢ Hell. Yemy
paBHAa CKOPOCTh JBWIKEHHUS TeENeXKEeK Tocie
cuenku? OTBET 1aTh B M/C.

HYIO GopMyITy.
B1 Onosnuoe Teno npu oxnaxaenuu Ha 20°C
BBIZICTSIET  KOJMYECTBO  TEIUIOTHI,  PaBHOE

92001x. Yemy paBHa Macca OTOro Tena?
VYaensHas TeroeMkocTh omoBa 230/[x/(xr-°C).
OTBeT OaTh B KT.

B2 Tenexka wmaccoit 20kr, ABMXKYyL@sCA CO
ckopocteio 0,5 w™/c, cuemmsiercs ¢ ApYrou
TeneKKol Maccoit 30Kr, IBMXKYILEHCsSl HABCTpedy
co ckopocteio 0,2m/c. UeMy paBHa CKOpPOCTh
JBUKEHMS] TEJIeKEK II0Cie CLEeNKd, Korzaa
TEJEKKU OyayT nBUTaThcs BMecTe? OTBET aTh B
M/C.

Yacrte 3: Ha3agaHUE CleyeT JaTh pa3BEPHYTHIN OTBET

C1 /lpe cnupami 3J€KTPOIUIMTKH OAMHAKOBOIO
COMPOTHUBJIEHUS] COEAMHEHbl MNapajuleNbHO |
BKJIIOUEHBI B C€Th ¢ HampsbkenueM 220 B. Uemy
pPaBHO CONPOTHBJICHUE OJHON CHUPATU TUJIMTKH,
€cIIM  BOJA Maccoili 2 Kr, HaauTas B
ATIOMMHHUEBYIO  KacTproro  Maccod  200r,
3akuniena vepe3 37c¢? HauvanbHas TemmepaTypa
BOJbI U KacTproiu coctaiistia 20°C. [lorepsamu
SHEPrMU Ha HarpeBaHUE OKPYKAIOIIETO BO3JyXa

C1 Be crpanu AJEKTPOILIIUTKA
compotuBiienreM 1Mo 10 Om kaxmast COeTUHEHBI
napajuilelb-HO W BKIIOYEHBI B CeTh C
HanpspkeHuem 220 B. Boma wmaccoit 1k,
HAJINTasi B QJIIOMHUHHEBYIO KAaCTPIOJIO Maccoil
300 r, 3akunmena uepe3 37 c. Uemy paBHa
HayajlbHasi TEMIepaTrypa BOJbl U KACTPHOJIU?
Iorepsmu DHEPIUU Ha HarpeBaHue
OKpYXaIoIIero BO3ayXa IpeHeOpedb. YnenbHas

npeHeOpedb. YenbHas TEMJIOEMKOCTh BOJBI | TerutoeMKocTh  Boasl 4200  Jx/(xr-°C),
4200]x/(xr-°C), amomuaus 900 Jx/(kr-°C). amromMuaus 900/ x/(xr-°C).

Koy k nuarnocruye ckoii pagore:
Yacrs 1:
Ne ponpoca | 1 2 3 4 5 6 7 8
Bapnanr 1 | 4 2 1 3 4 2 4 1
Bapuantr 2 | 3 3 2 1 4 3 3 2
Yacrp 2:
Ne Bompoca 1 2
Bapuant 1 Q=cmAt; Q=69xH My + Myv=(My+my)v; v=0,24m/c
Bapuanr 2 Q=cmAt; mM=2kr Myv1- Myv=(My+Nh)v; v=0,08m/c

Kpurepuu ouenkn:




Bonpoc wactu 1 — 1 6amr; Bonpoc yactu 2 — 2 Gaia, 3a1ada yactu 3 — 3 6ayuia. Beero — 15 6amnos.
13-15 6amioB — oLeHKa «5»
10-12 6amioB — omeHKa «4»
7 - 9 0ayu10B — OLlEHKA «3»

2) KouTpoabHasi padoTa — HanbOoJjee pacupocTpaneHHas (hopMa KOHTPOJIS 3HAHUHN U
yMeHui o0yuaronmxcsi. KoHTposibHbIe paboThI 10 (pU3MKE MPOBOISITCS C LETBIO
ONpEeIETICHNs KOHEUHOTO pe3ybTara B 00y4YE€HUN YMEHUIO TPUMEHSTh 3HAHUS JUJIS
pelIeHus 3a1a4 ONPEAENICHHOTO TUIIA 110 TaHHOM TeMe Wi pazeny. O0s3aTenbHbIe
KOHTPOJIbHBIC paOOTHI 110 (PU3UKE I 00yUJarOIIUXCS P ETHA3HAYEHBI JJIS
cHUCTeMaTH3aluu U 0000ILEeHNS 3HAHUHM, YMEHUI U HAaBBIKOB, MOJTYYEHHBIX IPU
n3yuyeHnu Kypca qucuuiumasl OY /1. 10 @usuka.

Koumponwvnaa paooma Nel

Bapuant — 1 | Bapuaunt — 2

TecToBble 3a1aHus1 (BO3MOKXHBI BOIIPOCHI C HECKOJIBKUMHU BapHaHTaMH OTBETA)

1. B xakom u3 CICAYIONMX CIIydacB JIBHIKCHHUC 1. B xaxom CJIydac IABHUKCHUC TEJIa MOXKHO
TCJIa HCIIB3d pacCMATpUBATL KaK ABUKCHUC | paCCMATPUBATL KaK AIBHIKCHHUC MaTepHaHBHOfI

MaTepruaIbHON TOUKU? TOYKHU?
A. IBuxenue 3emun Bokpyr CoisHLa. A. Bpaienue nerany Ha TOKAPHOM CTaHKE.
b. J[BuxeHue CiyTHUKA BOKPYT 3€MJIH. b. /IBrxeHune rmoesaa Ha MOCTY.

B. /IBmxenue noe3na no mapupyry Mocka-C.I16 | B. J[BukeHre KOHBKOOEXKIIA, BBIMOJHSIFOIIETO
I'. [lonet camoneTta, coBepinaroiero peiic Mocksa | nmporpamMmy (GUTYpHOTO KaTaHHSL.

- Kues. I'' Kocmuyeckuit  kopabib  OTHOCHUTEIHHO
J. Bpamenue neramu, oOpabarbiBaeMoil Ha | Ipyroro kopaoisi, TPOU3BOJSILETO CTHIKOBKY C
TOKapHOM CTaHKe. MEPBBIM.
2. Teno JIBUKETCSA no | J. IToner camosiera, COBEPIIAIOLIETO PENC.
OKpPYKHOCTH npotuB | 2. Teno ABMXKETCA MO OKPYKHOCTH B
HarpaBJICHUSA JABUKCHUA . HarpaBJICHUU JABUKCHUA

gacoBoil ctpenku (puc). Kakoe
HalpaBJICHHE HMEET BEKTOp

yacoBoil ctpenku (puc). Kak
HanpaBlieH B Touke N BEKTOp

CKOpOCTH B TOuke N? YCKOpEHHMs  Tena,  €Clu
A. 1. B. 2.B. 3. T. 4. JI. Cpenu OTBETOB HET MOJYIb CKOPOCTH
IPaBUIIBHOTO. MIOCTOSIHHBIN ?

3. IlnoBen mueiBeTr mnpotuB TeueHuss peku. | A. 1. Bb. 2. B. 3. T. 4. . Cpenu otBetoB A - I’
Omnpenenure CKOPOCTh IUIOBLIA OTHOCUTENIBHO | HET MPaBUIIBHOIO.

Oepera peku, €ClM €ro CKOpocTh OTHocuTenbHO | 3. Kakas U3 npuBeAEHHBIX HMKe (opMyn
BoabI 1,5 M/c, a ckopocTh Tedenus pexu 0,5 m/c. BbIpa)kaeT 3aKoH BcemupHoro taroteHus?

A. 0,5 m/c. B. 1,0 m/c. B. 1,5 m/c. . 2,0 m/c. 0. | A, F=ma. b. F=uN. B. Fzgi%'z’z_

Cpenu orBeTOoB A — I' HET IPABUIIBHOTO.

4. Kakas u3 UpHUBEACHHBIX HIKE (Qopmyin
BBIpakaeT 3akoH ['yka?

A. F=ma. b. F=uN. B. F:Gi}gg’i.

. F=—kx. J&. Cpejil OTBETOB HeT ApaBHILHOT
4. Yemy paBHa KMHETHYECKas JHEPrus Teja
Maccoil 3 Kr, ABMXKYLIEToCs CO CKOPOCTbIO 4
Mm/c?

I F=—kx. J. Cpejit OTBETOB HET OpaBHABHOTO. | A, 6 JIk. B. 12 JIx. B.24 Ix. T.48
5. Ilpu BwicTpene u3 aBtoMarta BbuieTaeT myins | Jx. . Cpenu orBeToB A — I HET MpaBUIIBHOTO

Maccod m co ckopocTeio v. Kakyto mo momymto | 5. JKenesHOOOpOXHBIM BaroH Maccod M,
CKOPOCTh MPUOOpETaeT aBTOMAT, €CIIH €T0 Macca B | JBUIKYIIMICS CO CKOPOCTBIO U, CTAIKHUBAETCS C

500 pa3 Goutblie Macchl mynu? HEMOJIBUKHBIM U cuerisiercs ¢ HuM C Kakoi
A.v. B.500v. B.v/500. T.0. . Cpeau | CKOPOCTBIO JBUKYTCS  BaroHbl  IOCIE
orBeTOB A — I HET MpaBUIIBHOTO. CTOJIKHOBEHUS?

6. OTHOIICHHE Macchl MOJEKYmbl (mam aroma) | A. v.B.v/2. B.v/3. T. vA2.

JaHHoTO BeriecTBa K 1/12 maccel atoma yriepoaa | . Cpeau OTBETOB HET MPABUIIBHOTO.
Ha3bIBaETCS: 6. Kakoe siBneHuE OOBACHSET pacnpocTpaHeHue
A. Yucno Asoraapo. b. KonnuecTBo BemiecTsa. 3armaxa JyXxoB B KOMHaTe?

B. Monspuas macca. I'. Konneatpamnus BemectBa. | A. Tonbko nuddysus.




7. Kakoe BbIpa)k€HHUE COOTBETCTBYET IIEPBOMY
3aKOHY TEPMOJMHAMUKA B  H30XOPHYECKOM
nporiecce?

A. AU=Q. B. AU=A. B.AU=0. TI.Q=-As.

8. Kak maBieHue ra3a 3aBHUCUT OT KOHIICHTPALIMH

MOJIEKYN?
A. OOpaTHO MNPONOPLUOHAIBHO KOHIIEHTpPAIUX
MOJIEKYIL.
b. IlpsmMo DpomopuUMOHAIBPHO KOHIIEHTPALUU
MOJIEKYIL.

B. He 3aBUCHT OT KOHIIEHTpALMH.

9. He cymectByer arperarHoe COCTOSIHUE
BEILECTBA

A. razoob6paznoe. b.xuakoe

B. tBepmoe I'. amopdroe

10. IIpu kakoM ycinoBHH oOpa3yercss TymaH?

A. TIpu BBICOKOI BJIaJKHOCTH BO3yXa

b. [Ipy cnibHOM NOHMKEHUHU TEMIIEPATYPBI

B. Ilpu cHM)XeHMM TeMmIeparypsl BO31yXa HUKE
TOH, TpU KOTOPOH cCoJAepKalMilcs B HEM Iap
CTAaHOBUTCS HACBIILCHHBIM.

11. KakoB makcumanbubiii KIIJI Moxer ObITH y
TENJIOBOW MAalllMHBI C TEMIIEPaTypoll HarpeBaTels
650K u Temnepatypoit xonoaunbauka 100K?
A.100%. B.95%. B.85%. TI.75%

b. bpoyHOBCKOE IBUKEHUE.

B. Tonpk0 KOHBEKLIMOHHBIE IIOTOKU BO3/1yXa.

I'' Jubdy3us U KOHBEKIHOHHBIE MOTOKU
BO3/1yXa.

7. Kakoe BbIpaX€HUE COOTBETCTBYET IIEPBOMY
3aKOHY TEPMOJMHAMHUKUA B H30TEPMUUYECKOM
nporecce?

A. AU=Q. B. AU=A. B. AU =0.T. Q = - Ass.

8. AOcomoTHas TemIiiepaTypa OJIHOIO MOJs
UJEAIBHOTO Ta3a yMEHbIMJIAach B 3 pasza, a
00béM yBenmuumiics B 3 pasa. Kak u3meHuioch
IIpH ATOM JaBJieHuE raza?

A. yBenuumiocs B 9 pas.

b. ymenbumiocs B 3 paza.

B. ymenbumiocs B 9 pa3. I'. He U3BMEHUIIOCH

9. B oTnmune OT KPUCTAJUIMYECKUX amop (pHbIE
BEILECTBA

A. HMEIT OINpEeIeIeHHYI  TeMIepaTrypy
IIJIaBJICHUS

b. uepe3 HekoTOpOEe BpeMs MEHSIOT GopMy

B. He wuMEIOT ONpeneNeHHONM TeMIIepaTyphl
IIJIaBJICHUS

I'. TBepabIE

10. Kak u3MEeHHUTCS MIOTHOCTh HACHIILIEHHOTO
napa pH yBeJIMYeHHH ero oobema?

A. yBenmuuuTcs. b. yMeHbIIMTCA.

B. He uzmenurcs.

11. KakoB MakcumanbHbiii KITJ[ MoxeT ObITh y
TEIJIOBOM MallHbI c TEMITEpaTypou
HarpeBaresst 850K u TeMIepaTypou

xosoauiabpHuKa 250K?
A.100%. B.93%. B.71%. TI. 33%.

Penmre 3apaum:

1. Yepe3 SMUH paBHOYCKOPEHHOTO IBUKEHUS C
yckoperueM 0,4m/c*>  CKOPOCTh MaTepualbHON
TOYKU cTana paBHa 6Mm/c. Kakoii Obuta HadanbHAsS
CKOPOCTbh TOYKH?

2. Teno wmaccoil 4Kr ymajo € BBICOTBI 2M C
HavalbHOH cKopocThio 4m/c. CONpOTUBIICHHUE HE
yIUThIBaTh. UeMy paBHa KUHETHYECKas SHEPrus
ATOrO TeJla MpU NPU3EMIEHUN?

3. Ilpu cxatum raza ero o0BeM YMEHBIICS C
8*103 M 10 5*10-3 M, a HaBJIEHUE MOBBICHIIOCH JI0
60klIla. HaliTu nepBoHavanbHOE JaBJICHHUE

4. Yemy paBHO W3MEHEHHE BHYTPEHHEW SHEpPIruu
rasa, €clii €My IepeAaHO KOJIUYECTBO TETIOTHI
300/I>x, a BHEMHUE CHUJIbl COBEPUIMIU HaJ HUM
paboty 500 JIx?

5. Kamng Boapl BbITEKaeT U3 BEPTHKAIBHOM
CTeKISIHHOM TpyOku amamerpom 1 mm. Haiinure
Maccy Karuid, eciu TemmepaTypa Bojsl 20°C.

6. K 3akperieHHOH OJHUM KOHIIOM ITPOBOJIOKE
JUaMeTpoM 2MM TMOJIBEIleH Tpy3 maccoud 10xr.
HaliTn MexaHn4yecKkoe HanpspKeHUE B IIPOBOJIOKE.

1. Teno ymano ¢ BbIcOTHI 20M 0€3 HadaJIbHOU
cKkopocTu. Yemy paBHO BpeMsl €ro mnajeHus’?
(compoTUBIIEHHEM BO3/1yXa IpeHeOpeyb)

2. Kakyro paboTy HYXHO COBEPIIUTbH, UYTOOBI
noAHATH Tpy3 Maccod 30kr Ha BbeicoTy 10M ¢
yckoperuem 0,5m/c??

3. UYemy paBHO 4YHCIO YaCTHI 2 MOJb
yriekucioro raza? Mcoz =4,4*103 kr/monb

4. Yemy paBHO U3MEHEHUE BHYTPEHHEHN SHEpIUn
rasa, €clii emMy IMepelaHO KOJIUYECTBO TETIOTHI
500 Ik, u cam ra3 coepumia padory 300 Ix?
5. Boznyx, KOTOpbIi HMEET OTHOCHTEIBHYIO
BI@KHOCTE 75% wm  Temmeparypy 22°C,
oximamics 1o 14°C. Bemmager nm poca?

6. O0beM OETOHHOW IUMTHI NMPH TEMIIEpPAType
0°C cocraBmnsier 2M3 Ha CKOBKO YBEITMUUTCS €€
00BEeM MTPU MOBBIIICHUH TemiepaTypsl g0 30°C?
Koadhduumnent nuneriHoro pacumpeHus 6eToHa
o=1,2 *10° K1




Konmponvnaa paooma Ne2

TecTroBble 3a1aHNA (BO3MOXHBI BOIIPOCHI C HECKOJIBKUMU BapHaHTaMH OTBETA)

Bapuanr - 1

Bapuant - 2

1. B kakoM ciydae BOKPYT JBHXKYIIETOCS
JIEKTPOHA BO3HUKAET MarHUTHOE 110JIe?

1 — onexkrpoH [JBUXKETCAd MPSAMOJIMHEHHO U
PaBHOMEPHO;

2 — DIEKTPOH JBWDKETCS PAaBHOMEPHO IO
OKPYKHOCTH;

3 — DONeKTpOH JBHXKETCS  PaBHOYCKOPEHO
MPSIMOJIMHENHO.

A1 Bb.2. B3, Ilu2. A 1u3. E2u3

2. llpu BABUTAaHWM B KATYNIKy MOCTOSHHOTO
MarHuTa B HEd BO3HUKAET HJIEKTPUYECKUM TOK.
Kak HaszbiBaetcs 370 siBieHue?

A. DiiekTpocTaTuueckasl HHIyKIUs

b. DnekrpomarsiuTHas WHAYKIUS

B. Camonnaykuus I'. ’H 1yKTUBHOCTB

3. B menwm, conmepxameil HCTOYHHUK TOKa, INPH
3aMBIKAHU U BO3HUKAET SIBJICHUE. . .

A. DraexTpocTaTUyecKast MHIYKLIHS

b. Camounn nykuus

B. DnekrpoMarouTHas MHIYKIUAS

I'. MlanyktuBHOCTH

4. ENVHCTBEHHBIA IUaa3oH 3JIEKTPOMArHUTHBIX
BOJIH, BOCIIPUHUMAEMbIi 4eJIOBEUYECKUM IT1a30M

A) MUKPOBOJIHOBOE H3Ty4EHUE;

b) uH(@pakpacHoe U3IIy4CHUE;
B) Buaumoe uznydenue; [') ramma-usnydenue

5. Wznydenme, xoropoe oOmamaeT HamOOIbINEH
IPOHMKAIOIIEH CITOCOOHOCTHIO

A) yneTpaduoneToBoe

b) pentrenosckoe

B) CBY-u3nyuenne

') raMmMa-u3nydenmne

6. VYcrpolicTBO, KOTOpPOE  IOBBIIIACT
MOHUKAET HANPsDKEHU e, Ha3bIBAETCHL. ..

A) reHeparopowm; b) xonpencaropom;
B) tpancgopmaropom;

I') KonebaTreTbHBIM KOHTYPOM.

7. Cpena, B KOTOpPOW CBET pPAacCIpOCTpaHseTCs C
OOJIBINICH CKOPOCTBHIO SIBIISIETCS

A. MeHee OINTHYECKH IIJIOTHOM;
ONTHUYECKH MJIOTHOM;

B. cBer B m100BIX Cpemax pacmpoOCTPaHSIETCS C
OJIMHAKOBOM CKOPOCTHIO.

8. YcnoBue MakcuMyMa BBIPAXAeTCs CIEAYIO M
COOTHOILIEHUEM

A/d—(2k DA 5 d=k-\; B. ‘T, d=2k\

9. HaI/I60JII>HIy10 CKOPOCTh pacnpOCTpaHeHmI B
BEILECTBE UMEET CBET. ..

A. 3eJI€HOrO0 1BETA; b. xpacHoro 1BeTa;

B. ¢uonerosoro usera; I'. cunero.

10. CnoxeHue BOJH B IPOCTPAHCTBE HAa3bIBACTCS
A. orpaxenueMm; b. unrepdepenuneii;

NN

B. Ooee

4= (2k+1)/’1

1. B xakoM ciydae MOXKHO
BO3HUKHOBEHUH MarHUTHOTO MOJIsA?

TOBOPUTH O

A. Yacrtuia IOBUKETCSA MPSIMOJIMHEWHO
YCKOPEHHO
b. 3apspKkeHHas yacTuia JIBUKETCS)

NPSIMOJINHENHO PABHOMEPHO

B. JIBuxeTrcsa MarHuTHbIN 3aps

2. Ilpw BBIOBUTaHHMH W3 KAaTYIIKU MTOCTOSHHOTO
MarHuTa B HEH BO3HMKACT 3JICKTPUYECKUM TOK.
Kak nazpiBaercs 3o siBieHue?

A. DiekTpocTaThudecKkas HH KIS

b. DnexrpomarHuTHas MHIyKUUS

B. Camounaykuus  I'. UHaykTMBHOCTB

3. Uem ompenensercs BenmuunHa 3 J[C wHIyKIHH
B KOHTYpe?

A. MarouTHoO# HHAYKIMENH B KOHTYpe

b. MarHuTHBIM MOTOKOM 4Y€pe3 KOHTYP

B. MHAyKTHUBHOCTBIO KOHTYpa

I'. DnexTpruyecKkuM CONMPOTUBIEHUEM KOHTYpa
J1. CKOpOCTBIO N3MEHEHHSI MATHUTHOTO MOTOKA
4. Camoe KOpOTKOBOJIHOBOE 3JIEKTPOMAarHUTHOE
U3Jy4eHHUE, 3aHHUMAaIO 11Iee BEChH
nuana3zoH vactot > 3*1020 T,

A) ynsrpaduoneroBoe; b)) peHTreHoBckoe;
B) CBU-uznyuenue; ') ramma-usnydeHnue

5. IHTEeHCUBHOCTD 371€KTPOMAarHUTHOM BOJIHEL. ..
A) mpornopuroHaibHa 4acToTe;

b) o6paTHO mponopuroHanbHa 4YacToTe;

B) nmpomopuuoHanbHa < YEeTBEPTOH  CTEIICHU
HJaCTOThI
I') oOparHO mpomopHMOHaTbHA  KBaJpaTy
YaCTOTHI

6. IIpumepom aBTOKOJIEOATETBHONH CHCTEMBI
SABJISIETCAL. ..

A) xosnebaTenbHbIN KOHTY;

b) maremarnueckuii MasiTHUK;

B) reneparop Ha TpaH3UCTOpE;

I') ¢pusnueckuii MasTHUK.

7. Cpena, B KOTOpOH CBET pacHpoCTpaHSETCs C
MEHBIIIEH CKOPOCTBIO SIBIISIETCS

A. MeHee ONTUYECKU IIJIOTHOM

b. Goitee onTHUYECKU IJIOTHOM;

B. cBer B m100BIX cpefax pacmpocTpaHsieTcs C
OJIMHAKOBOM CKOPOCTBIO.

8. YcnoBue MUHHMYyMa BBIPAXKAETCs
CIEYIOIIMM COOTHOLICHUEM
A. d=F=D0 B d=kd; B. d=C2% T d=2k

9. HaI/IMeHBI_Hy}O CKOPOCTh paCHpOCTpaHeHI/IH B
BEIICCTBE MMEET CBET ...

A. 3eneHoro 1Bera; b. kpacHoro nBera;

B. ¢uoneroBoro 1era; I'. cunero.

10. Pasmoxxenme Oenoro cBera B

CIEKTP




B. nucnepcueii; I'. cpenu 0TBETOB HET BEPHOTO.

Ha3bIBaeTCs
A. oTpaxkeHHueM;
B. nucnepcuei;
I'. cpenyu OTBETOB HET BEPHOTO.

b. unTepdepenuueii;

Penmre 3apaunm:

1. Vi3meHenue 3apsia  KOHJEHcaTopa B
KoJ1e0aTeIbHOM KOHTYPE MPOMCXOAUT IO 3aKOHY:
q=10°Co0s(5.024*10")t. OnpememTe Max 3apsa u
CHIy TOKa Ha KOHAEHcAaTope, a TaK Ke
COOCTBEHHYIO YacTOTY KOHTYpa.

2. TpanchopMarop TOBBIIIACT HANpPSHKEHUE C
120B 10 460B 1 coaep>KUT B IEPBUIHON 0OOMOTKE
450ButkoB. OmnpenenuTe YUCIO BUTKOB BO
BTOPHUYHOU 0OMOTKE, k02 punireHT
Tpancopmanuu. B kakoii oOMOTKe cuia Toka
00sb11IE?

3. OnpenenuTh yroja OTKIOHEHUS Jydel 3eJIEHOTO
nBera(A=0,33MKM) B CHEKTpe NEepBOro MOpsaKa,
NOJy4eHHOM C TOMOIIBI0 ¥ (ppaKIuOHHOMN
pemetku ¢ nepuosom 0,02Mm.

4. OnpenenuTe Mokasarenb MPETOMIICHHUS CTEKIa

n, ecmu Ha pacctosHuu | = 10 MKM B CTeKie
YKJIaJbIBACTCS N = 40 JUTAH BOJIH
MOHOXPOMAaTHYECKOTO  CBETa, HMEIOIETO B

BaKyyMe JIMHY BONHBL A = 0,40 MKM.
5. Tlocrpoiite wu300paxkeHue oTpeska AB B

1. MHM3meHeHHMe cHIBI TOKAa B KoJieOaTEIbHOM
KOHTYpE MPOUCXOAUT 1o 3akoHy: 1=0,6Sin628t.
OnpenenuTe aMIIUTYIHOE 3HAYCHUE CUJIBI TOKA,
nepuos, COOCTBEHHBIX KOJICOAHWM  KOHTYpA.
CocTaBuUTh ypaBHEHHUE TapPMOHHYECKUX
koseOanuit 3apsima q=q(t).

2. [lepBuunas OoOMOTKAa  I[TOHHMIKAIOLLETO
TpaHchopmaTopa c K03 ppULIEHTOM
TpancopMaluu S5 BKIOYEHAa B CE€Th C
HanpspkeHuem 220B. Onpenenute HanpsbkeHUe
Ha BTOPUYHON 0OMOTKE.

3.  JludpakuuoHHass ~ pemeTka  COIEPKUT
100mrpuxoB Ha Imm. Haiigute mmHY BOJIHBI
MOHOXPOMAaTHYECKOTO CBETa, IMaJalIIero Ha
pelIeTKy, €Cli yroid MEXIy IABYMsS CIHEKTpaMH
TIEPBOIO MOpsIKa paBeH 40,

4. VYcranoBka IOHra cOAECpXKUT [BE UICIH
MIMPUHON d=0,015mm, HaxXoONAIMecs  HA
paccrosaun @ = 0,045mm.  Onpenenutq
paccTossHUEe X MEXKAy WHTEPhepeHIIMOHHBIMY
[10JIOCAaMH JUISL CBETa C JUIMHOM BOJHEI A = 680 HM

pacceuBaromieli  nuH3e. Kakoe 3TO  Oymer | Ha 9KpaHe, HaxoxsleMcs Ha pacctosHuu | = 2,0m
n3o0paxenue? 5. Tlocrpoiite u3zoOpaxenue oTpeska AB B

B paccenBatoiei smH3e. Kakoe 310 Oyzmer

é/ u3obpaxenue?
+ B
0 2F F o
‘\{1
0 o9F F 1 o
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aucuuniinde OY .10 @usuka.

IK3aMeH JIsI 00111e00pa30BaTeNbHON YIeOHOM NUCIIUIUIMHBI «(DHU3UKa» Ha TIEPBOM Kypce
CIIO npoBoauTcs B hopMe yCTHOTO SK3aMEHa 10 OMJIeTaM.
[lpu pa3paboTke IK3aMEHAIMOHHOTO MarepHuaja HCIOJIb30BAJKCH CIEIYIOIIUE 3aKOHBI
Poccuiickoii @eaepannu v npukazsl MuHuctepcTBa 00pa3oBaHUS:

1. Tlpukaz MunuctepctBa obpazoBanuss u Hayku Ot 5.03 2004r. Ne 1089 «O6
YTBEP)KIACHUH  (pelepalbHOTO  KOMIIOHCHTa TOCYIApPCTBCHHBIX  00Opa3oBaTeIbHBIX
CTaHJapTOB HAYaJILHOTO OOIIETr0, OCHOBHOTO OOIIEro M cpeaHero (MoJIHOTO) OOIIero
oOpazoBanusi ( ¢ u3MeHeHusIMU Ha 23 utons 2015r.).

2. Ilpukaz3 MunuctepctBa oOpazoBanus u Hayku P® ot 29.17.05r. Ne 413 «O6
YTBEPKACHUH (hefepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEIHETO
(mosHOTO) 0011IEr0 00pa30BAHMSI.

3. Tlpuka3 MunuctepctBa obpazoBanus u Hayku P®D ot 29.12 2014r. Ne 1645 «O
BHeceHnn u3MeHeHuil B [lpukaz MunHHcTepcTBa 0Opa3oBaHMs W Hayku Poccuiickoit



@eneparu ot 17.05 2012r. Ne 413 «O06 ytBepkaeHuu (heaepaibHOTO rocyaapCTBEHHOTO
00pa3oBaTeILHOTO CTaHAapTa CPEIHETO (ITOJTHOTO) OOIIETO 00pa30BaHU .

4. [Tucbmo MunuctepctBa oOpazoBanus 1 Hayku PD, denepanbHoi Ciry>kObI 110 HAI3OPY
B cdepe oOpazoBanuss u Hayku ot 17.02 2014r. Ne 02-68 «O mpoxoxaeHun
rOCyJIapCTBEHHOI MTOTOBOM arTecTalu Mo 00pa3oBaTENLHBIM IMPOrpaMMaM CpPEIHEro
obOmiero oOpazoBaHUs OOYJAIONMIMHUCS TI0 OOpa3oBaTEIbHBIM TpOTpaMMaM CPEIHEro
npo¢ecCUOHATBHOI0 00pa30BaHUsI.

5. Ilucemo /JlemapTaMeHTa TOCyIapCTBEHHOW TMOJUTUKU B cepe MOATOTOBKH PabOUYMX
kaapoB u IO MunuctepctBa obpazoBanus u Hayku PD ot 17.03 2015 Ne 06-259
«PexomMeHmanmu no opraHu3aIiy MOJydeHHs CpeTHEero 0011ero 00pa3oBaHus B Tpeeiax
OCBOCHHSI 00pa30BaTENbLHBIX MPOTPAMM CPEIHETo Mpo(EecCHOHATLHOTO 00pa30oBaHUsS Ha
0aze OCHOBHOTO 0O0umiero oOpa3oBaHHMs C Yy4eTOM TpeOoBaHUM  (elepaTbHbIX
rOCYJIapCTBEHHBIX O00pa3oBaTENbHBIX CTAHAAPTOB U TMOJy4yaeMOW MpoQeccuu Win
CIIEUATLHOCTHU CPEAHEr0 PO (HeCcCHOHATTLHOTO 00pa30BaHUD».

Ha3nauenmne:

KOM npenHazHayeH i KOHTPOJII M OUEHKA PE3YyJIbTaTOB OCBOCHHUS Yy4YeOHOI
muciumabl OY /1. 10 Gusuka 1o crienmamsHOCcTH 10.02.04 «O6ecneuenue
nH()OpMAIMOHHO 6€30MaCHOCTH TEJICKOMMYHHUKAITMOHHBIX CUCTEM)

YMmeHus:
VY 1 - HaX0IUTH CXOJCTBO M PA3JIMIME B TEX WIIM UHBIX ITPOIIECCaX, SBICHUSIX; 1aBaTh
00BsICHEHHE SIBJICHUIO WM TPOIIECCY; BBIIBUTATh TUIIOTE3Y HA OCHOBE (DaKTOB,
HAOJTFOICHUI ¥ SKCTIEPUMEHTOB; 000CHOBBIBATH CBOIO TOUKY 3PEHMUSI; MOJIL30BAThCS
TaOJMIHBIMY JAHHBIMH, U3BJIEKaTh HHPOPMAIIUIO U3 PA3TUIHBIX HCTOUHUKOB
VY 2 - paccuuTBHIBaTh M U3MEPSATH OCHOBHBIC TApaMETPHI MPOCTHIX JIEKTPUICSCKUX U
MarHUTHBIX MOJICH;
VY 3 - npumeHsITh GOPMYIIbI IPU PEIICHUH (GU3NUYECKUX BEIYUCIUTEIbHBIX U
rpapuuecKux 3a1ay;
VY 4 - ipu penreHny KadeCTBEHHBIX 33124 IPUMEHSTh 3HAHUS (PU3UIECKUX ITPOIIECCOB U
TEXHUYECKUX YCTPOUCTB, SBJISIONIMXCSI 00BEKTOM UX PACCMOTPEHUS
VY 5 - monp30BaThCsi 000pYIO0BAHUEM, BBHIOUPATh M MCTIOJIb30BaTh U3MEPUTEILHbBIC
PUOOPHI; ONIPEACIISATD LICHY JICTICHUS U MIPEAET U3MEPEHUS U3MEPUTEIHLHOT0 PUOOopa;
OIIEHUBATH MOTPEITHOCTH H3MEP CHUM; ITIAHUPOBATh M BHITIOJIHATE SKCTICpUMEHTAILHBIC
WCCJICIOBAHMS I POBEPKU BBIIBUHYTHIX TUIIOTE3; J€JIaTh BHIBOIBI U3 PE3YJILTaTOB
AKCTIEpUMEHTA; 0(DOPMIIATH PE3YJIbTAThI SKCIIEPUMEHTA B BUJIE TaOJUIL, TUArpaMM,
rpadukos;
VY 6 - caMOCTOSATEIHHO IPHUOOPETATD, ITOTIOJTHATH U MPUMEHSITh 3HAHUS, TIOJTyICHHBIC B
pe3yabTaTe u3ydeHus Kypca GU3uKkH;

3HaHus:
3 1 - OCHOBHBIE 3KCIIEPUMEHTATIbHBIE (PAKThI; IO HATHS, METOAbI (PU3MYECKOU HAYKH;
3 2 - 3aKOHBI PABHOMEPHOT'0, PABHOTIEPEMEHHOT0, BPaII[aTEIbHOTO JABUKECHHUS ;
3 3 - 3aKOHBI MOJIEKYJISIPHOM (PU3UKU U TEPMOITMHAMUKH; DJIEKTPUUECTBA U Mar HETU3Ma;
reOMETPHUYECKOW U BOJTHOBOM ONITHKH, SIAEPHOM (PU3UKY;
3 4 - cBsI3b (DU3WKH, TEXHUKU;



3 5 - yHUBEpCATbHOCTh BAXKHEHIIINX 3aKOHOB COXPaHEHUA B (PU3UKE, TUATCKTUYECKHI

XapakTep (pU3MUecKux siBIeHUM, GU3UYECKUX TEOPHUM U COOTHOLICHUS POJIM TEOPUU U
OTIbITA B PA3BUTHH (PU3UKHU; POJIb MPAKTUKH B MO3HAHUU;

3 6 - pu3MUecKre OCHOBBI INIABHBIX HAIIPABJICHUN HAYYHO - TEXHUYECKOTO IIpoTrpecca-

OHEPTETUKH, IJIEKTPOHHO -BBIYNCIIMTENBHO M TEXHUKH, aBTOMATU3allUM 1 MEXaHU3 a1 H.

Kpurepnu oneHMBaHHMSA YCTHOIO 0TBETA HA IK3aMeHe:
«5» BbICTABJIfAETCHA O0OYUAIOIIEMYCS, €CIIU OH:
1) oOHapyx)ui1 NoJIHOE NOHUMaHUe (PU3UUECKOM CYIIIHOCTH PACCMaTPUBAEMBbIX SIBICHUN U
3aKOHOM;
2) maer TOYHOE€ OMpeNeJICHHe M HMCTOJKOBAHUE OCHOBHBIX TMOHATHM, 3aKOHOB, TEOpPHUH, a
TaKXe MPaBWIHLHOE OTpeIesicHre GU3NIEeCKUX BETUINH, UX SUHUI] U CTIOCOOO0B;
3) TEeXHMYECKH TPAMOTHO BBIMOJHIET YEPTEKU, CXEMbI, TI'padUKd, COIMYTCTBYIOIIME
OTBETY, NMPABUJILHO 3aIMCBHIBAECT (YOPMYJIbI, I3MEPEHUS, MOIb3YACh MPUHITON CHUCTEMOU
YCJIOBHBIX 0003HAUYCHHUI;
4) mpu OTBETE HE MOBTOPSET JOCJIOBHO TEKCT y4EOHMKA WM JIEKIIUH, @ YMEET 0TOOpaTh
rJIaBHOE, OOHAPYKUBAET CAMOCTOATEIBHOCTh U ApTyMEHTUPOBAHHOCTh CYXKJICHUH, YMEET
YCTAaHOBUTH CBSI3b MEXKY M3yd4aeMbIM MaTepUaioM, YCBOCHHBIM MPU U3YU4EHUU CMEKHBIX
IIPEIMETOB;
5) ymeeT caMOCTOATENbHO U PAIMOHATIBHO paboTaTh ¢ Y4eOHHMKOM, JIOTIOJHUTEIbHOMN
JUTEPATYPOU U CIIPABOYHUKOM.
«4» cTaBUTCH 6 moM clyuae, eciu Omeem YOOB8lemeopsem HA36aAHHbIM BblUie
mpeboBAHUAM, HO 00YUAIOWULLCA.
1) momyckaer omHy rpyOyro ommMOKy WM He 0ojiee IBYX HEIOYETOB M MOXKET HX
CaMOCTOSTENbHO WJIH TPY HEOOIBIIION TOMOIIH MPEToaBaTeIs;
2) He 001a/1aeT JOCTAaTOYHBIMU HABBIKAMU paOOTHI CO CIIPABOYHOM JIMTEpATypO.
«3» CTaBUTCH 8 moMm cayuae, eciu 00y4aroWuUics NpaeuibHO NOHUMAEm @U3UYECK)IO
CYWHOCMb pACCMampu8aembvix A61eHUL U 3aKOHOMEPHOCMEl, HO NP U OmeEeme:
1) oOHapyxuBaeT OTHeNbHbIE MPOOETbl B YCBOGHHUU CYIIECTBEHHBIX BOIPOCOB Kypca
(bu3NKY, HE TPEMSITCTBYIOMMX JaTbHEHIIIEMY YCBOSHHUIO IPOTPaMMHOT0 MaTepuaa;
2) UCTIBITHIBACT 3aTPYAHECHUS B IPUMEHEHUH 3HAHUM, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4
pPa3NUYHBIX TUIOB, NMPU OOBICHEHWH KOHKPETHBIX (PU3NYECKMX SIBIICHUH Ha OCHOBE
TEOPUM WM 33aKOHOB, WM B IOJATBEPICHUU KOHKPETHBIX MPHUMEPOB MPAKTUYECKOTO
PUMEHEHUU TEOPUHU;
3) oTBe4aeT HE MOJHO Ha BOMPOCHI IMpPENoAaBaTessi, WM BOCIPOU3BOIUT COIEpPKAHUE
yueOHMKa, HO HE JIOCTaTOYHO TMOHUMAET OTIECIbHbIE MOJIOKEHUS, MUMEIOIIUE BaXKHOE
3HAUYEHHE B 3TOM TEKCTE.
«2» BbICTABJISIETCS B TOM CJIy4ae, €CJIM 00yJaronmncs:
1) He 3HaeT WM HE NOHMMAET 3HAYUTEIBHYIO WIA OCHOBHYIO YacTh IPOTPAMMHOTO
MaTepuaia B Mpejenax MnoCTaBJIeHHbIX BOIIPOCOB.

KosnuecTBo BapaHTOB 3a1aHu /151 9k3aMeHyromerocsi — 30.



OO6opynoBaHue: IPUOOPHI Y MPUHAJICKHOCTH JIJIST BBITOJHEHHUS JTa0OpaTOPHBIX padoT,
HEMPOTPaMMHUPYEMbIN KATbKYIISTOP.

JluTepaTtypa 1Jis1 00y4a 0 IUXCH:

Bo BpeMs sk3aMeHa paspelieHo mojIb30BaThC PYKOTTMCHBIM KOHCTIEKTOM CTY/ICHTA [TPU
YCJIOBUH, YTO TETPA/b MOANUCAHA U TPOBEPEHA TPENOJaBaTEIEM, METOIUYKH C
TaOTMYHBIMY 3HAYCHUSIMH (PH3NIEeCKUX BeTnIuH, Ta0mma Menaeneesa /1. 1.
NucTpykuus aist 00y4ar0mmxcs:

BHumarenbHO npoyuTaiTe 3aanue. 3anuIIMTe KpaTkue Te3UChl U (POpMYIIbl, KOTOPHIE
MOMOTYT BaM TIPM YCTHOM OTBeTe. Permmre 3amauy, mpeasio’keHHYO0 B Ouiere, opopMure
e¢ nmpaBunbHO: [laHo, cuctema CU (eciu Heob6xoauma), HaiiTH, pemeHne. Pacuérnas
(dhopMyta, BEIBOJI HICKOMOM BEIMYMHBI B OYKBEHHOM BHUJIE, pac4eThl, 0TBET. BcrmomMHUTE,
KaK TIPOXOJIMJI AKCTIEPUMEHT JIA0OpaTOpHOM pabOoThl, yKa3aHHOU B OUIIETE, KaKyIO
BEJIMYMHY HAXOWIH, KAKHE 3aKOHbBI UCIIOJIB30BAIH I €€ pacuera.

Bpewmsi BbINoIHEeHUsI 3aJaHust — 15 MuH

Ilepe4yeHb BONPOCOB, BLIHOCMMBIX HA 9K3aMeH
1. Bunpl MexaHudeckoro nBrikeHHs. OTHOCUTEIBHOCTh MEXaHHMYECKOro ABHKeHUs. CucTemMa OTCUETa.
CKOpOoCTh M YCKOPEHHUE MPHU PAaBHOYCKOPEHHOM JIBUKEHHH.
2. KunemaTnyeckue XapakKTEepUCTUKA W TpaguiecKoe OIMMCaHUE PaBHOMEPHOTO IMPSIMOJIMHEHHOTO
JIBHIKCHHS.
3. Kwunemarnueckue XapakTepHCTHKUA M rpaduuecKoe OMUCAHHE PAaBHOYCKOPEHHOTO MPSMOJMHEHHOTO
JIBHOKCHHUS.
Cuna. Cunbl B Ipupojie: yOpyroct, TpeHus, cuia TsbkecTu. [IpuHuun cynepno3uiuu.
Nuepumnanbubie cuctembl oTyeTa. [lepBoiii 3akoH HetotoHa. [Ipunuun otHocutensHocTH [Manues.
3akoH BceMupHoro Tsarorenus. Bec. HeBecoMocTs.
Nmnynbe. 3akoH coxpaHEHUs UMIYNbca. PeakTuBHOE IBH)KEHHUE.
[ToTeHuManbHas ¥ KWHETUYECKas SHEPTUS. 3aKOH COXPAaHEHU S SHEPTUM B MEXaHUKE.

© N O R

CBoOOIHBIC U BBIHYXKJICHHBIE MEXaHUYECKUE KoseOaHus. ['apmonudeckue kojeOanus. CMelieHue,
aMILTATY/IA, TIEPHO]I, YacTOTa, (haza. 3aBUCUMOCTD MepHo/ia KoJIeOaHU OT CBOMCTB CHCTEMBI.

10. Mexanunueckue BonHBI. J[muHa BomHBL. 3ByK. CKOPOCTH 3BYKA.

11. Mogenu cTpoeHUs Ta30B, JKUAKOCTEH M TBEPJBIX TEI.

12. OcHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHUECKOH TEOPUM M MX OINBITHOE OOOCHOBAaHUE.
bpoyHOBCKOE BUXKEHUE.

13. TemnoBoe nBUKEHUE MOJIEKY1. AOCOIIOTHAs TeMIeparypa — Mepa CpeJHel KHHETUYECKON IHEPTHI
14. Mopenp uaeanpHOTO Ta3a. CBS3b MEXKIY JaBJICHUEM M CPEIHEH KHHETUYECKON YHEPTUEH MOJICKYII.
15. VYpaBHeHUe coCTOSHUS UeaTbHOTO ra3a (ypaBHeHne MenaeneeBa-Knaneiipona). M3ompoiecchl.

16. BuyrpeHHss sHEprHs U crocoObl ee n3MeHeHus. [lepBblil 3aKOH TePMOAMHAMHUKH.

17. Havama tepmomuuamuku. HeoOpaTUMOCTh TETIJIOBBIX TPOIIECCOB.

18. TemoBbIe ABUTATENHU U OXpaHa OKpyxaromeil cpensl. KITJI TenmoBbix qurareneii.

19. Dnexkrpuueckuii 3apsii. 3aKOH cOXpaHEHUs 3apsjaa. B3aummoaeicTBHe 3apsiKeHHBIX Tell. 3aKOH
Kynona.

20. DnexTpuyecKoe IMoJie, €ro MaTepualbHOCTh. HanpsyKeHHOCTh U MOTEHIIHAI JIEKTPUYECKOTO TTOJIS.
21. TIpoBOJHUKHU U TUAIEKTPUKU B AIEKTPUYECKOM ToJie. J(uanekTpruueckas mpoOHUIIaeMOCTb.

22. Konpencarop. DIEKTPOEMKOCTh. JJEKTPOEMKOCTh IJIOCKOTO  KoHAeHcartopa. CoenuHeHue
KOH/IEHCaTOPOB.

23. TlocTosHHBIN 3nekTprueckuii ToK. CONpoTUBIEHUE ydacTKa 1enu. 3akoH OMa JuIs ydacTKa Ienu.
24. TlapamienbHOE ¥ MOCIEA0BATEIbHOE COCTUHEHNE TPOBOAHUKOB.

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

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



27. TlonynpoBomuuku. CoOCTBEHHass W TMPUMECHasT MPOBOAUMOCTh. [loMympOBOIHUKOBBIA JTHOJI.
[TonynpoBOAHUKOBBIE TPUOOPHI.
28. CB0oOOHBIC HOCUTENH 3JEKTPUUECKU X 3aPsII0B B MPOBOIHUKAX. MeXaHHU3M MPOBOAMMOCTH TBEP/BIX
METaJJIOB.
29. CBoOOJHBICE HOCHUTENM JJCKTPUUECKOTO 3apsia B TPOBOJHHKAX. MEXaHU3M IPOBOJUMOCTH
PacTBOPOB U PACIIIIABOB AJIEKTPOIUTOB.
30. MaruutHoe nosie. Cuna Amnepa. Cuna Jlopenna. IlocTossHHBIE MarHUTBI U MArHUTHOE 110JI€ TOKAa U
€ro MaTepuanbHOCTb.
31. IlpuHIUI IEHCTBUS IIEKTPOABUTATENS. DIEKTPOU3MEPUTEIBHEIE TPHUOOPHI.
32. SIBneHue 3NEKTPOMArHUTHON MHIYKIMH. 3aKOH 3JeKTpoMarHuTHOM umuaykuuu. D/1C uHaykuuu B
JBUKYILEMCSI IPOBOJTHUKE.
33. [IpuHIUI AeHCTBUS TeHEpaTOpA.
34. Konebarenbublii koHTYp. CBOOOAHBIE »dIeKTpHYeckue konebaHus. IIpeBpaiieHue HHEpruu B
Koje0aTeabHOM KOHTYpe. COoOCTBEHHAs YacTOTa KOJeOaHUM B KOHTYpe.
35. TlepemenHbrii TOk. TexHrka 0€30MTaCHOCTH B OOpAICHUH C IIEPEMEHHBIM TOKOM.
36. YcrpoiicTBO M mpuHIMIT AeHCTBHS TpaHcgopmaropa. Ero mpumenenne Ha npaktuke. [lepenava u
U CIIOJIb30BAHME 3JIEKTPOIHEPIUU.
37. TIpou3BoACTBO, Mepeaava U UCIOJIb30BAHUE YJICKTPOIHEPTHH.
38. DnexrpoMarHUTHOE ToJie. DIeKTpoMarHuTHas BosHa. CBOHCTBA DJIEKTPOMAarHUTHBIX BOJIH.
39. llkana 351eKTPOMarHUTHHIX BOJIH. [[ppuMeHeHne 37eKTpOMarHUTHBIX BOJIH B OBITY U TEXHHKE.
40. TIpuHuun paguotenehoHHON CBA3HU.
41. CBer KakK 3JIeKTpOMarHuTHasi BOJIHA.
42. Jlucniepcusi cBeTa.
43. Wuatepdepenius u nudpakius cBeta. KBaHTOBBIE CBOMCTBA CBETA.
44. 3akoHBI OTpKEHHUS U TIpesioMmiieHus cBeTa. [lonHoe oTpakenune. OnTuveckue mpuoopsI.
45. ®oroadpdexr. Ombir A.I. CroneroBa. 3akoHbl Qorodddekra. TexHuueckue ycTpoicCTBa,
OCHOBaHHbIE Ha MpUMEHEHUH (HOTOIPeKTa.
46. Ctpoenue aroma. IlmanerapHas Moxens u Mojenb bopa. IlormomgeHue M HcmyckaHue cBeTa
aromamu. KBaHTOBaHME YHEPTUH.
47. TlpuHuun qeicTBUS U UCIIOIB30BAHUE JIa3epa.
48. Ctpoenue aromHoro sapa. [IpotoH u HellTpoH. B3auMoCBsI3p Macchl M SHEPruu. DHEPIrUs CBS3U
sapa.
49. PagnoakTuBHOCT. BBl paliOaKTUBHBIX U3yY€HUN U UX CBOHCTBA.
50. Snepubie peakuuu. [leneHue u CUHTE3 sEP.
Ilepeuensn 3ana4
3aaua Ha MEXaHMYECKOE JIBU)KEHHUE.
3anaua Ha cuIlbl B MexaHuKke.
3aaua Ha IPUMEHEHNE YPABHEHMS COCTOSIHUS UJICaJIbHOTO Ia3a.
3aaya Ha ONpe/IeIeHHEe 3aBUCUMOCTH JIaBJICHHS UICaJIbHOTO Ta3a OT TEMIEPaTYPHI.
3aaya Ha UCIIOJB30BAHME YPAaBHEHUS TEIJIOBOTO OasiaHca.
3anaua Ha onpenenenue KIIJI TemioBoro asuratens.
3agada Ha mpuMeHeHue 3akoHa KynoHa.
3ajaya Ha pacyeT AJIEKTPUYECKOH WENU C IMOCIeAO0BAaTeNbHBIM U IMapaJIeIbHBIM COCIHHEHUEM
MPOBOJHUKOB.

N ks wWDdE

9. 3agaua Ha ucnoip30BaHHME 3akoHa OMa Uil y4acTKa IEMH C YYETOM YIACIBHOTO COMPOTHUBIICHUS
MIPOBOIHHKA.

10. 3amava Ha mpuMeHeHUe 3akoHa OMa JUTsl TOJTHOH (3aMKHYTOM ) TeMH.

11. 3amava Ha nmpuMeHeHUe GopMyIbl cUiIbl JIopeHIia.

12. 3agaya Ha MpUMEHEHUE CHTa AMITepa.



13.
14.
15.
16.
17.

3ajava Ha MHIYKIUIO MATHUTHOTO OIS,

3ajava Ha JIEKTPOMArHUTHBIC KOJICOAH U

3amava HAa MHTEPPEPEHIIHIO U U (PAKIINIO CBETA.

3anaua Ha OINpe/IeIeHUe MAaKCUMAaIbHON KHHETHYECKOW YHEPTUHU dJIEKTpOoHA MPpH GoTod(deKTe.
3ajaya Ha ONpeAeieHUe JJIMHBI BOJHBI, HCIYCKAEMOIrO0 CBETa MpH IIepexojie aroMa OJHOIO

CTAallMOHAPHOT'O COCTOAHUA B APYTOC.

18.

©OoNOORrDNE
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3anaya Ha ONpeelIeHUE SHEPTUU CBSI3U aTOMHBIX sIJIEp.
IlepeyeHb T1A00PATOPHBIX 3aJaAHMIA.
OnpeneneHue yckopeHus: cBOOOIHOTIO Ma/IeHUsI ¢ TOMOIIBI0 MaTEMaTH4YE€CKOTO MasTHUKA.
IIpoBepka 3akona I'eii-JIroccaxka.
OnpeneneHue BIaXXHOCTH BO3yXa.
Onpenenenue k0O3GPULHEHTa TOBEPXHOCTHOTO HATSHKEHUS KU IKOCTH.
HccnenoBanue 37€KTpUUYECKOTO OIS
Onpenenenue 3JIC 1 BHYTpEHHETO CONPOTUBIICHUS TPOBOHUKA.
OrnpezneneHue yaeabHOT0 CONPOTUBIIEHUS TPOBOJHHUKA.
N3yuenne 3akona Oma A1 yuacTKa LIETTH OCIEA0BATEIBHOTO U APAJIIIEIbHOTO COIIPOTUBIICHHUSL.
HccnenoBanne 3aBUCHMOCTH MOIIHOCTH OT HAIIPSDKEHUS.

. Onpenenenue 3MEKTPOXMMHYECKOTO KBUBAJIEHTA MEIH.

. DJeKTpHUUYEeCKrue CBONCTBA OJIYIPOBOAHHUKOB.

. VI3ydyenue siBiieHUS 3IEKTPOMarHUTHOW WHTYKIIMH.

. Onpenenenrie MHAYKTUBHOCTH KAaTYIIKU B I[€MU IEPEMEHHOTO TOKA.
. COopxka mpocTteiiero paiuonprueMHUKa.

. IIpoBepka 3aKOHOB OCBEILEHHOCTH.

. Onpeznenenue nokasareis NpeloMIIEHUs CTEKIIA.

. Habmronenue nurepdepeHinm u nudpakiuy cBera.

. Onpenenenuie JUIMHBI CBETOBOW BOIHBI C TOMOIIBIO U (DPAKIIMOHHOMN peIeTKH.
. HabGmropenue cruionmHoro u TMHENHYaToro CeKTpos.

. VI3ydeHune TpekoB 3apsHKEHHBIX YaCTHLL.

5. Ilpusoxkenue. 3agaHus 1J151 OLeHKU O0CBOEHU S TUCUMILJIUHBI



(I)OpMa IKIAaMCHAIIUNOHHOI'0 oumJiera

JlucuuiHa OV/1.10 duszuka

(HanMeHOBaHNE JTUCIIUIMHEI)

3K3AMEHAI_[I/IOHHI)II71 BUJIET Ne 1
1. Buaber Mexanndeckoro ABmkeHusa. OTHOCHTEIHLHOCThL MEXaHUYECKOT'O IBHKCHHS.
Cuctema orcuera. CKOPOCTh U YCKOPEHHUE MPU PAaBHOYCKOPEHHOM JIBHKEHUMU.
2. DIIEKTPOH BJIETAeT B OJTHOPOIHOE MAarHUTHOE 1oJjie ¢ mHAyKImeit 0,7Tn
NePIEHAUKYJIIPHO CUIIOBBIM JIMHUSIM CO CKOpocThio 10° m/c. Haliqute paguyc
OKPY>KHOCTH IO KOTOPOU JBUKETCS 31eKTpoH? UeMy paBHa paboTa CHUJIbL,
JIEUCTBYIOIIEH HA SJIEKTPOH?
3. JlTabopaTtopnas paboTa: « DIIEKTpUYECKHE CBOMCTBA IMOIYITPOBOTHUKOB) .

JucuumnimHa OVY/1.10 dusuka

(HaUMEHOBAHUE TUCIMILTHHBI)

3K3AMEHAIIMOHHBIW BUWIET Ne 2
1. Kunemarnueckue XapakTepUCTUKH U rpadudecKkoe ONMCaHNe paBHOMEPHOTO U

MPSIMOJIMHEWHOT O JIBUKEHUSI.
2. Onpenemure 3 /IC HICTOYHHKA M €0 BHYTPEHHEE ’—11 ~_‘
K

COIIPOTHBJICHUE, €CITU MTPHU 3aMbIKaHUH KITFOYa
BOJIbTMETp NoKa3biBal 15B, a amnep — 1A. Tlocne
pa3MbIKaHus 1IeT1, BOJIBTMETp mokazain 16B. (cmotpu
PUCYHOK) R
3. JTabopatopnas paboTa: «OnpeneneHue JeKTPOXUMUIECKOTO SKBUBAJICHTA MEIIH).

JncurmHa OVY/1.10 ®uszuka

(HaUMEHOBAHUE TUCIMILTHHBI)

3K3AMEHAIIMOHHBIN BUWIET Ne 3
1. Kunemarnueckue XapakTepUCTUKH U Tpaduaeckoe oMmrMcanne paBHOYCKOPEHHOTO

HpHMOHHHCﬁHOFO JABHKCHUA.

2. Ha u3onmpyrolneit HUTH MOIBEIICH MapuK Maccoi 2r, uMmerommi 3apsia 5*10-7K,
Ha KaKOM PACCTOSIHUU CHU3Y HYXKHO PacIiO0KUTh TaKOH %ke 3apsil, YTOObI cuiia
HATSKEHUSI HUTH YMEHbBIIWIIACh B 2 pa3a?

3. Jlaboparopnas padota: «IIpoBepka 3akona I'eii-JIroccakay.

JlncrurmHa OV]I.10 ®dusuka




(HanMeHOBaHNE JUCIILIMHBI)

3K3AMEHAIIMOHHBIW BWIET Ne 4
1. B3aumoneiictBue Tes. Cuna. Ciiibl B IpUPOAE: YIIPYTOCTH, TPEHHUS, TSIKECTH.

[IpuHIMD CynIepHO3 UK.

2. B 04HOpOJHOM MarHUTHOM TtoJie ¢ nHAyKumen 0,5 T HaxoauTes nps MO
MPOBOJHHUK C aKTUBHOM JymmHOM 10cm. Ha mpoBoanuk aeiictByer cwna 1,5H. Tlox
KAKUM YTJIOM K BEKTOPY MarHUTHOW MHYKIMU [10JI PACIIOJIOKEH IIPOBOJHUK,
€CJI TI0 HeMY Te4ET TOK 20A?

3. JlJabopartopnas paboTa: «Habmonenne uarepdepeHimy 1 TuPppaKiiiy CBETa.

Jucuumnimaa OV /.10 dusuka

(HaUMEHOBAHUE TUCIIUILTHHBI)

3K3AMEHAIIMOHHBIN BUWIET Ne 5
1. Muepuunanbubie cuctemMbl oTcueTa. IlepBroiii 3akon HeroToHa. [puHiun

OTHOCUTEIbHOCTH [ aimmires.

2. B oqHOpOIHOM MarHUTHOM T10J1€ ¢ MHAYKIHeH 1T paBHOMEpHO JBMKETCS
IIPSIMOJIMHEWHBIY ITPOBOTHUK JJIMHOU 15¢M, IO KOTOPOMY TEUET TOK CUIIOU
1,5A. ckopocTs npoBojHKKa 0,5M/C 1 HampaBjIeHa MEPIICHAUKYIISIPHO BEKTOPY
uHAykimuu. Onpenenure padoTy MO NEPEMENICHUIO POBOIHUKA C TOKOM 3a
Bpems 10c.

3. JIaboparopnas padbota: «OmnpeneneHue BIaKHOCTH BO3IYXa.

JucrurmHa OVY/1.10 dusuka

(HaMEHOBAHWEC JTUCIUTIIHAHEI)

9K3AMEHAIIMOHHBIA BUWIET Ne 6
1. 3aKOoH BCEMUPHOTO TATOTeHHs. Bec. HeBecomoCTh.

2. Haitimure pacripeneneHre TOKOB B 1IEH, €CIIH A Rl R4
_ —p._ P . £ R3
HanpsokeHne Uxp=48B, a R1=R3=30Mm; R;=60M; Ez]_:l_@_g,
Rs=50M; Rs=100m; Rg=300Mm. —
R2

3. JTaboparopnas pabora: « OnpenencHre moka3aress MpeOMICHHS CTEKIIa.

Jucrurmaa OVY/1.10 dusuka




(HanMeHOBaHNE JUCIILIMHBI)

3K3AMEHAIIMOHHBIN BUWIET Ne 7
1. IMnynbc. 3aK0H COXpaHEHUs] UMITYJIbca. PEeakTHBHOE JBUKEHUE.

2. 3anuparoriiee HanmpsHKEHUE, P KOTOPOM MpeKpariaeTcs GOTOTOK B BAKYYMHOM
dotoanemente 2B. Onpenenure paboTy BBIX0/1a ISl MaTepUaia KaTo1a 3TOTO
dboTosIEMEHTa, €CIIM OH OCBEIIAETCSI MOHOXPOMATHYECKUM CBETOM, SHEPTHUS
($hoToHOB, KOTOpOTO 3,53B.

3. JIaboparopnast paboTa: «MiccnemoBanue AIEKTPHYECKOTO OIS

JucuumnimHa OVY/1.10 dusuka

(HaUMEHOBAHUE JTUCIUILTHHBI)

3K3AMEHAIIMOHHBINA BUWIET Ne 8
1. TToTeHuManbHas U KHHETUYECKASI SHEPTUS. 3aKOH COXPAHEHUS SHEPTHH.

2. KakoBa 1o/pkHa OBITH YaCTOTA BPAIICHUS B MEHYTY SIKOP sl TeHEpaTopa, 9To0bl
DJIC paBusinack 120 B ecimu ipu wactote 900 06/Muu D J[C paBHa 100 B?

3. Jlaboparopnas padoTta: «OnpeaeneHue yaelIbHOro COMPOTUBIICHUS TPOBOTHUKA.

JlucuuimHa OV/1.10 duszuka

(HarMeHOBaHWE JTUCIUTUTAHBI)

3K3AMEHAIIMOHHBIW BUWIET Ne 9
1. CBoOOAHBIE U BBIHYX/IEHHbIE MEXaHUUYECKUE KoJleOanus. ['lapMoHnyeckue

koJsiebanusi. CMeleHue, aMIuIMTyaa, eproI, 4acToTa, paza. 3aBUCUMOCTh
neprojia KojaeOaHust OT CBOMCTB CUCTEMBL.

2. B xos6e naxoautcs Boaa pu 0°C. BeikaunBas U3 KOJOBI BO3AYX, 3aMOPO3UIH
BCIO BOJTY TOCPEACTBOM e€ cOOCTBEHHOTO MicTiapeHus. Kakast 9acTh BOJBI IPH 3TOM
UCTIApHIIACh, €CITH IPUTOKA TETUIOTHI U3BHE HE OBbLIO? (YAeIbHAs TEIUIOTA BOIbI
ucnapenus nmpu 0°C 24,8-10°[x/xr).

3. Jlaboparopnas padota: «OnpeneneHine MHAYKTUBHOCTH KaTyIIIKW B TETH
MIEPEMEHHOTO TOKa».

JucuumnimHa OVY/1.10 dusuka

(HaUMEHOBAHUE TUCIMILTHHBI)

3K3AMEHAILIMOHHbIW BUWIET Ne 10
1. Mexanuueckue BoJHbI. [[mmHa BoJHBL. 3BYK. CKOPOCTh 3BYKA.

2. KoneOarenbHbIi KOHTYP COCTOUT U3 KOHAEHCATOPa U KaTyILIKU
WHIYKTUBHOCTH. BeIaucmTe 23HEPTHUIO KOHTYpPA, €CJIM MaKCUMaJIbHBIN TOK B
karymke 1,2A, MakcuMasbHasi pa3HOCTh TOTEHIIMAIOB Ha OOKJIaIKaxX



KoHzAeHcaropa 1,2xB, yactota konebanuit kontypa 105¢-2.

3. Jlaboparopnas padoTa: «OnpeneneHue KodhGUITUEHTa TOBEPXHOCTHOTO
HATSHKCHUS YKUJIKOCTHY.

JlncrurimmHa OV]I.10 duzuka

(HaUMEHOBAHUE TUCIMILTHHBI)

3K3AMEHAIIMOHHBI BUIET Ne 11
1. Monenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX Tell. X

XapaKTEPUCTHUKHU.

2. IlepBuuHas karymika Tpanchopmaropaumeer 103 Butkos. Ha e
CepJICYHUK HAJICThl YEThIPE BTOPUYHBIC KATYIIIKH ¢ YUCJIaMU BUTKOB
250,500, 1500, 10000.Kakoe HampskeHHE BOSHUKACT Ha 3aKMMaxX KaKI0H

13 3TUX KaTylIEK, €CJIM Ha IEPBUYHYIO KaTYyIIKY I101aTh HAIPSKEHUE
120B?

3. JlaGoparopHas paborta: «3ydeHue TpeKoB 3aps>KeHHbBIX YaCTHID).

JucuumnimHa OV /.10 dusuka

(HaVMEHOBAHKE JTUCIUTIIHAHEI)

3K3AMEHAIIMOHHBIN BUIET Ne 12
1. OCHOBHBIE OJIOKEHUS MOJIEKYJISIPHO -KUHETHYECKOM TEOPUU U UX

OomBITHOE 000CcHOBaHUE. bpoyHoBckoe nBmkenue. Jnddy3us.
2. CoJIHEUHBIH CBET MalaeT Ha MTOBEPXHOCTH BOJBI B COCY/IE.

a) KakoB yroJ mpeigomiieHus, it yroJ majaeHus 2507

0) KakoB yrom nagenus, eciau yro nperomiieHus 4207

B) KakoBbI yTIIbI MajieHUs ¥ P EIOMIICHHS, €CJT yroj oTpakerws 3007

r) KakoB yron majgenust Ha ropu30HTAIBHOE THO COCY/a, €CIIN YTOJ
MaJICHUS HA TIOBEPXHOCTH BOJIBI 4507

3. JIaboparopHas padora: «OnpezeneHne yCKOpeHus: CBOOOHOTO TaCHHSI
C TIOMOIIILI0 MATEMATHIECKOTO MasITHUKA .



JlncruimHa OV]I.10 ®duzuka

(HarMEHOBaHWE UCIUIUIAHB)

9K3AMEHAIIMOHHBIN BUWIET Ne 13
1. TemnoBoe nBXKEHHE MOJEKYI. AOCONIOTHAas TeMmIeparypa — Mepa

CpeaHEer KUHETUYECKOW SHEPTUM.

2. Sapo wHenTyHus 237Np®® wHcmbITaB HECKOIBKO 0O- W [-pacmaios,
NPEBPATUIIOCHh B SAPO BUCMYTA 214Bif3. Ompenenure CKOJIBKO MMEHHO O-
pacragoB U J-pacniaJoB UCIIBITAJIO SAPO. 3aHUIIMTE YPAaBHEHUE PEAKIIHH.

3. JJTabopartopnas paboTta: «COopKa mpOCTEHIIEr0 paaAuOIPUEMHUKA .

Jucurmza OV/1.10 ®uszuka

(HarMEHOBaHWE TUCIUIUIAHB)

9K3AMEHAIIMOHHBLIN BUJIET Ne 14

1. Moaens naeanbHoro raza. CBsa3b MEXKIY
JIABJICHUEM U CPENHEN KNHETUYECKOUW SHEPTUEN

MOJIEKYJL.

2. o rpaduky 3aBHCUMOCTH CHIJIBI TOKA OT btk

BpPEMEHU B K0JIOATEIIhHOM KOHTYPE OTIP €1CITUTE:

54
a) CKOJIbKO pa3 SHepTUs KaTylIKH JOCTUTaeT /\ /\
MaKCUMAaJIbHOTO 3HAYCHHUS B TEUCHHUE TTEPBBIX OMKC

b ke

2 4 6
OCJIe Havyayia oTcuera’?

0) CxoabKO pa3 3Heprus KOHASHCATOPa JOCTUTACT
MaKCHMAILHOTO 3HAUYCHUS B TCUCHUE TTEPBBIX OMKC

IOCJIE HaYayia oTcuera’?
B) Omnpenenute mo rpaduKy aMIUIUTYAHOE 3HAUYCHHWE CHWIJIbI TOKA, IEPUOI,

MUKIIMICCKYO YaCTOTY, JIHHGfIHYIO JaCTOTy MW HAIIUIOWUTC YPABHCHHC
3aBUCUMOCTHU CHUJIbI TOKA OT BPCMCHH.

3. JlabGoparopnas pabota: «OmpeneneHue Kod(hPUIMEHTa MOBEPXHOCTHOTO
HATSHKCHUS YKHJIKOCTHY.



JlncruimHa OV]I.10 ®duzuka

(HarMEHOBaHWE UCIUIUIAHB)

3K3AMEHAIIMOHHBIW BWIET Ne 15
1. YpaBHeHHe COCTOSAHUS UJlealbHOTO Ta3a (ypaBHeHHe MeHieneeBa —

Knaneiipona). M3onpoueccsl.

2. BBepx 1o HaKJIOHHOM TIOCKOCTH € YTJIOM HakJIoHa 45° TBMKETCS TEIO
Maccol 10 xr nox aeicTBUEM NMOCTOSTHHOM cWIIbl 85H, HampaBiieHHON BBEPX
BJ10JIb TNIOCKOCTH. OTIpeIenTe YCKOPEHHUE 3TOTO TeNa, €ClIM KO3PPUIIMEHT
TpeHus Tena o miockocTh u=0,1

3. JJaboparopnas paboTa: «M3ydenue 3akona OMa Jj1s1 ydacTka Ienu
MIOCJICIOBATEIEHOTO M AP AUISITHHOTO COTPOTHUBIICHUS .

JlncrurimHa OV]I.10 ®dusuka

(HarMeHOBaHWE TUCIUIUIAHB)

3K3AMEHAIIMOHHBLIN BUJIET Ne 16
1. BHyTpeHHsis S3HEpPTHsl U CIOCOObI €€ U3MEHEHUS.

2. Ha nudpakimnoHHYIO PEIIeTKy ¢ epruoaoM 14MKM maiaeT HOpMajabHO
MOHOXpOMaTHu4ecKasi CBeToBasi BojHa. [Ipu 3ToM paccTossHUE Ha SKpaHE MEXKTY
MaKCHUMyMaMH1 BTOPOTO U TPETHETO MOpsiKa paBHO §,7cM. KakoBa JiJinHa BOJHBI
Majaromiero ceera. Eciam paccTosHue OT pEeIETKH 10 3KpaHa 2m?

3. JJTabopartopnas paboTa: «/ccienoBanre 3aBUCUMOCTH MOUTHOCTH OT HAMPSIAKEHUS» .

JlncrurimmHa OV]I.10 ®dusuka

(HaUMEHOBAHUE TUCIMILTHHBI)

3K3AMEHAIII/IOHH])II71 BUJIET Ne 17
1. Havanma TepmoinHamMuku. TerioBbI€ ABUTATENH.

2. Ilox nelicTBHEM SJIEKTPOHOB C KUHETHUeCKoM sHepruer 1,8925B Bomopon
ceerurcs. Kakoro nsera JJMHUS NOTy4YeHa B crieKTpe?

3. Jlabopatopnast pabota: «OnpeneneHue JIMHBI CBETOBOW BOJHBI C TIOMOIIHIO
TuhPaKIMOHHOM PEIISTKID.



JlncruimHa OV]I.10 ®duzuka

(HarMEHOBaHWE UCIUIUIAHB)

3K3AMEHAIIMOHHBIM BWIET Ne 18
1. Matepdepeniys u Aucnepcus cBeTa.

2. ITon yrnom 60° Kk TOPU3OHTY OPOIIEHO TENO ¢ HayalbHOU CKOpOCThiO 20M/c.
Yepe3 kakoe BpeMsi MOAYJb yIrila MEXKAY CKOPOCTHIO Tella U TOPH3OHTAILHOU
IUIOCKOCTBIO CTaHET paBeH 4597

3. JIaboparopnas pabora: «3yueHue siBICHUS JIEKTPOMArHUTHO M MHTYKIIUW .

Jlncrurmza OV /.10 duszuka

(HarMEHOBaHWE TUCIUIUIAHB)

9K3AMEHAIIMOHHBLIN BUJIET Ne 19
1. DOnekrpuueckuil 3apsia. 3aKOH COXpaHEHUs 3apsga. BsaumopeiicTBue

3apsiKEHHBIX TeNl. 3akoH Kyrona.

2. B 06béme Im® Haxoautces ra3 npu gasiaeHun 100k[1a. Berauciuts cpeaHioo
KBaJ[PaTUYHYIO CKOPOCTb MOJIEKYJI, €CJIM Macca rasza 2Kr.

3. JlaboparopHnast padoTta: «IIpoBepka 3akOHOB OCBEIICHHOCTH..

JucuumnimHa OVY/1.10 dusuka

(HaUMEHOBAHUE TUCIIUILTHHBI)

3K3AMEHAIIMOHHBINA BUWIET Ne 20
1. DnexTpuueckoe MoJie U ero MarepuanbHOCTh. Hanpsis>KeHHOCTh M MOTEHIIUAT

QJICKTPHUYICCKOTI'O I10JIA.
2. OnpeennTs HEM3BECTHBIE SIEMEHTHI B SJIEPHBIX PEAKIUAX:
98,Mo + 2{H — 99,3Tc+ ? 6L+ Oyn — 4, He +? ?+ ‘Z‘He - 1?N + én.

3. JlaGopatopHas pabota: «OmpeneiieHue WHAYKTUBHOCTH KaTyIIKH B IICTH
MIEPEMEHHOTO TOKa».

JlucurmHa OV]I.10 ®dusuka

(HarMEHOBaHWE TUCIUIUIAHBI)

3K3AMEHAIIMOHHBIN BUJIET Ne 21
1. OnexTpoemkocTs. KonaeHcarop. DIeKTpOEMKOCTb INIOCKOT0 KOHIEHCATOPA.

CoenuHeHne KOHJICHC 4aTOPOB.

2. Cocyn oObemoMm 400cm® pazgenéH momojaM — TOJIYNPOHHUIIAEMOMN
neperopoakoil. B onHy monoBuHy BBeneHO 4mr Bojgopoaa u 8r renms. Yepes
MEePEropoiKy Moxer Tu(gpdyHIupoBaTh TOJBKO renuil. OmnpenenuTe IaBleHUs,
KOTOpbIE€ YCTAHOBSITCA B 00EMX YaCTSAX COCYHa, €CIIM MPOIECC MPOTEKAET MpHU



nocTosiHHOM Temmepatype 17°C.

3. JlabGoparopnas pabota: «HaOmromeHue CIUTOIMHOIO ©  JIMHEHYATOTO
CIICKTPOBY.

JlncrurimmHa OV]I.10 ®dusuka

(HaUMEHOBAHUE TUCIMILTHHBI)

3K3AMEHAIIMOHHBIN BUIET Ne 22
1. DnekTpoMarHuTHOE NoJIe. DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA.

2. llepmom momypacmama paguoakTHBHOTO aproHa 4LigAr pasen 110mwuH.
Onpenenure Bpems, B TEYEHUHM  KOTOPOIO pacnajoch 75% HavyaabHOTO
KOJIMYECTBA aTOMOB

3. JJaboparophas pabota: «Onpenenenne 3 /C 1 BHyTpEHHETr0 CONPOTUBIICHHUS
MIPOBOTHUKAY .

JucuumnimHa OVY/1.10 dusuka

(HaUMEHOBAHUE TUCIMILTHHBI)

3K3AMEHAIIMOHHBINA BWIET Ne 23
1. TTocTostHHBIN 35IekTprUYecKuil TOK. CONMpOTHUBIIEHKE yYacTKa Lienu. 3akoH Oma

JUTSl y4acTKa LIETIH.

2. B nneanbHOM TEIJIOBOM JBUTATENE TEMIIEpaTypa HarpeBaress B 3 pas3a Bbllle
TeMIEpaTyphl XoJoauinbHUKa. Harpesarens nepenan razy 40k [ kommuecTsa
teroThl. Kakyro paboTy coBepiumnrasz?

3. JlabGopatopnas paborta: «OnpeneneHne yCKOpeHHsi ¢BOOOTHOTO MaeHUsl C
MOMOIIBI0 MATEMAaTUY€CKOT0 MATHUKA) .

JlncruruimmHa OV.10 ®dusuka

(HaUMEHOBAHUE TUCIMILTUHBI)

3K3AMEHAIIMOHHBIW BUWIET Ne 24
1. UcTouHuK TOKA. DJIEKTpOABIKYIIAd cuila. 3akoH OMa 111 IOJIHOM

(3aMKHYTO) LIETIH.
2. Beiensercs wim MoTI0maeTCs SHEPTHI TIPH CIISAYIOIICH SACPHOM peaKIuu:
59,;Co +1on — 89,;,C0 + y. Beraucaure 3Ty 3HEPTHUIO.

3. Jlaboparophas pabora: «IIpoBepka3akona ['eii-JIroccakay.



JlncruimHa OV]I.10 ®duzuka

(HarMEHOBaHWE UCIUIUIAHB)

3K3AMEHAIII/IOHHI)II71 BUJIET Ne 25
1. TennoBoe paeiictBue Toka. 3akoH Jlxoyns — Jlenuna. Pabota u MOIIHOCTh

QJICKTPUYICCKOTO TOKA.

2. C nomompro nunetkn otMepeHo 40 xanens Boabl. Hanaure moBepxHOCTHOE
HaTSKEHUE BOJIbI, €CJIM Macca OTCUYMTAaHHBIX Kamenb coctaBisier 1,84r, a
JUaMETP LIEUKU MUTIETKA 2MM.

3. JJTabopartopnas paboTta: «COopKa mpOCTEHIIEr0 paaAuOIPUEMHUKA .

JlncrurumHa OV]I.10 ®dusuka

(HarMEHOBaHWE TUCIUIUIAHB)

3K3AMEHAIIMOHHBIW BUWIET Ne 26
1. MaruutHoe none. Cuna Amnepa. Cuna JlopeHua. MarHutHoe noJie Toka.

2. Ilpu nepexojie 3EKTpOHA B aTOME BOJOPO/Ia C TPETEN CTallMOHAPHOM
OpOUTHI Ha BTOPYIO U3IIy4at0TCs POTOHBI, COOTBETCTBYIOLINE JITTMHE BOTHBI
0,652MKkM (kpacHast TMHHUSI BOJOPOJHOr0 ciekTpa). Kakyro sHepruto Tepsier
IIpU 3TOM aTOM BoJopoaa’?

3. JJaboparopnas pabora: «lccneqoBanue 3aBUCUMOCTH MOIITHOCTH OT
HaTIPSIKCHUS .

JucurmHa OV/1.10 ®uszuka

(HarMEHOBaHWE TUCIUIUIAHBI)

3K3AMEHAIIMOHHBIN BUWIET Ne 27
1. MexaHu3m npOBOAUMOCTH ANEKTPUUECKOTO TOKA B PA3JIMUHBIX CpPEax.

2. JIBrkeHue Tposuleiibyca mpu aBapuWHOM TOPMOKCHHH 3a/JaHO
YpaBHCHUEM

x =30+ 15t — 2,5t2 (m). Uemy paBHbBI HauajabHas KOOPAMHATA, HaYAJIbHAs
CKOpPOCTb, YCcKOpeHHue TpoJuieiidyca? CKOJIBKO BpPEMEHU HEO0OXOIUMO
3aTpaTUTh TPOJUIEHOYCY HA MOJIHYIO OCTAHOBKY?

3. JlaboparopHas paboTa: «OmnpenelieHue JJIMHBI CBETOBOM BOJHBI C
MOMOIILI0 TUGPAKIIMOHHOM PEIIECTKNY



JlncruimHa OV]I.10 ®duzuka

(HarMEHOBaHWE UCIUIUIAHB)

9K3AMEHAIIMOHHBIN BUJIET Ne 28

1. KonebGarenbupiii KoHTyp. CBOOOIHBIE SJIEKTPUUYECKUE KOJICOAHUS.
[IpeBparieare sHepTHH B KosiebareIbHOM KOoHType. COOCTBEHHAs 4acToTa
KOJIeOaHUi1 B KOHTYpE.

2. Kakoe pnaBneHne pabodeil CMecH YCTaHABIMBACTCS B LWIMHAPAX
JBUTATENIsI, €CJIM K KOHILY TaKTa CKaTus TeMIiieparypa nosbimaercs ¢ 50 10
250°C, a o6bem ymenbmaercs ¢ 0,75 no 0,12n? IleproHavyaibHOE JaBICHHUE
pabouecii cmecu paBHo 80k[la (IIpumeuanue 11 = 10-3m3).

3. JIaboparopHas padbota: «OnpeneneHue BIa)KkHOCTH BO3TYXa.

JucurmHza OV/1.10 duszuka

(HarMEHOBaHWE TUCIUTUTAHB)

3K3AMEHAIIMOHHBIN BUWIET Ne 29
1. SIBieHue »HNEKTPOMAarHUTHOW WHAYKIUH. 3aKOH 3JIEKTPOMATrHUTHOM

uHaykiuu. 3 J1C UHAYKIMY B IBUKYIIEMCS ITPOBOTHUKE.

2. Yerpipe snemeHTa ¢ BHyTpeHHHM conpoTuBieaueM 0,80m u DJIC 2B
KOKIBIA COEQUHEHBl IOCJEN0BATEIbHO W 3aMKHYThl Ha CONPOTHBIICHUE
4,80M. Paccunraiite cuity TOKa B LIEIH.

3. JTabopatopnas paboTa: «3yueHue TpeKoB 3apsyKEHHBIX YACTULD.

JncurmHa OVY/1.10 ®uszuka

(HarMEHOBAHWE TUCIUIUIAHB)

3K3AMEHAIIMOHHBLIN BUJIET Ne 30
l. DOmexkrpoMarHuTHOE mMOJIe. OJeKTpOMarHuTHas BoJiHA. (CBoOMCTBa

QJICKTPOMAruuTHBIX BOJIH.

2. Y4acTOK LENHU COCTOUT U3 CTAIbHOM MPOBOJIOKH JUUIMHOM 2M U TUIOIIAJBIO
nonepedroro ceuenust 0,48MM?, COEAMHEHHBIM MOCJIEIOBATEIBHO C
HUKEJIMHOBOW MPOBOJIOKOW UIMHOW 1M M TJIONIABI0 MONEPEYHOTO CEUEHUS
0,21mm?2. Kakoe HampsoKeHHE HAIO TIOJBECTH K YYaCTKy IEMH, YTOObI
MOJIy4YUTh CUTy ToKa 0,6A?

3. JlaGoparopnast padoTa: «OmnpeaeneHue noka3aress IpeIoMICHUS CTEKIIa.



JIucT nmsMmeHeHu

JlonosiHeHus ¥ u3MeHeHUs K koMIiuieKTy KOC Ha y4eOHbIMH roj

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

B xommexr KOC BHeceHBI crieayonye U3MEHEHUS .

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

« » 20 T. (mpoTokoi Ne ).

[Mpencenarens LK / /




PEIEH3 A
Ha KOMIUIEKT KOHTPOJIbHO-OLICHOYHBIX CPEJCTB

y4eOHOM JVCIMITHHBI

OV]I.11 ®dmuka
KoHTposbHO-M3MEpHUTEIbHBIC CPEACTBA MO0 y4eOHOW MuCUUIUIMHE «DH3UKaY,
TUTS CTYJICHTOB CIIEINAILHOCTH: 09.02.06 «CerteBoe 51 CHUCTEMHOE

aJIMUHUCTPUPOBaHUE»  pa3paboTaHbl B  coOTBeTcTBUM ¢  DenepaibHbIM
roCyJapCTBEHHBIM CTaHAapTOM TPETHETO MOKOJIEHUS, TPEIHA3HAYEHBI 11 KOHTPOJIS U
OIICHKH 00pa30BaTeibHbIX JOCTHKEHUH CTYJIEHTOB, OCBOMBIIMX MPOTpamMMy ydeOHOMU
nuctuiuiiHbl «Prsukay. KOC BKiIrOYaeT KOHTPOJIBHBIE MATEPUANBI UL ITPOBENCHUS
TEKYIIEro KOHIPOJII M TPOMEKYTOYHOH arrectauu B (OpME BBINOJHEHUS
TECTUPOBAHUS, CAMOCTOSITENIbHBIX PA00T, a TaK K€ BHEAYAUTOPHBIX CAMOCTOSTEIbHBIX
paboT. KoHTposbHBIE 3a1aHHs COCTOAT M3 THUIOBBIX BOMIPOCOB, 33Jad M TECTOBBIX
3a/1aHUM.

KOHTpOJIbHO-M3MEpPUTENBHBIE  CPEACTBA  IMO3BOJIAIOT YCBOWTH  OCHOBHBIE

dbu3nyeckre SBJICHUS M 3aKOHBI KIACCHYECKOM W COBPEMEHHOW (DM3MKH, METObl
(U3NUECKOTO0 UCCIIEIOBAHMS.

OBiazieHue nmpueMamMu W METOJaMU PEIEHUS! KOHKPETHBIX 3a1ad U3 Pa3HbIX
obmactell (U3MKHU, TIOMOTAIONIMX CTYJIEHTaM B JaJbHEHIIEM peliaTh 3aJa4vd CIell.
JTUCUHUIUINH, CBSI3aHHBIX C (PU3UKOM.

JlaHHBIE =~ KOHTPOJIbHO-U3MEPUTENbHBIE  MaTepHalibl ~ OTBEYAIOT  ATHM
TpeOOBaHUSAM U SBISIOTCS AaKTyaJbHBIMH, MX MOJKHO HCIIOJIK30BaTh, paboTas ¢
MOOBIMU ~ y4EOHUKaAMU U TOCOOMSIMH, KOTOpbI€ COOTBETCTBYIOT IpOorpamme
TUCHUIUIMHBI «DHU3KKa», TaK KaKk B HHUX 3aTparuBalOTCs OCHOBHBIE 3aKOHBI U
ypaBHEHUS TI0 BCEM MEPEUHCIICHHBIM pa3jienaM o01en hu3uKu.

KontposbHO-M3MepUTeNbHbIE MaTepHaibl MO3BOJSIIOT CO3[aTh YCJIOBUS JIA
OBJIaJICHUS] 3HAHUWA W YMEHUH OOy4JaroumMHCs, a Takke (HOPMUPOBAHUS KITFOYEBBIX
komrereHmi. Conepx’aHue KOHTPOJbHO-M3MEPUTENBbHBIX CPEACTB  JIOTUYECKU
B3aMMOCBA3aHO. Hay4yHasi TEpMHUHOJIOTHSI WCIOJB3YyeTCs MpaBuiibHO. [IpakTtuyeckas
3HAUUMOCTh MaTepuasa OO0YyCJIOBJIEHA BO3MOXKHOCTBIO MCIOJB30BaTh €ro s
OOCTHXKEHUS 1eneid oOydenusi. KOHTpOJbHO-U3MEpUTENbHBIE CPEACTBA MO YUeOHOU
aucuurimHe  «Du3rKa» 1O CONEPXKAHUI0 W CIPYKTYpE COOTBETCTBYET BCEM
NPENbIBISIEMbIM TPEOOBAaHUSIM W MOTYT HCIIOJIb30BaThCSl ISl OpraHU3alluu
npernofaBaHusl JTaHHOTO Kypca, a TakKe MOXET ObITh PEKOMEHIOBaH CTYACHTaM
MHYCTPUAIBHOTO KOJUIEIXKA JIJIi CAMOKOHTPOJISI TIPYU MOATOTOBKE K MPOMEKYTOYHOM
aTTecTaly 0 JaHHOW y4eOHOU AUCUUIUIMHE.

[IpenonaBarens Gu3uku
OI'AIIOY «benropoackuit O.B. lepeBHuna
MHIyCTpUAJIbHBIN KOJUIE A0
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