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EF - 2014 CAMOE MO/IHOE W3IAHWUE TUNOBbIX BAPUAHTOB 3ALAHUI

OUNKA , OOULIMANBHbIE JIOKYMEHTbI EM3

OPULUUANBHBIE JOKYMEHTDI EIN

- Jaunnsiii pasmen moarorosiaen @UIIHM mo martepunanam,
ony0anKoBaHHBIM Ha OdunuanbHoM HHGOPMAIMOHHOM
nopraine EI'9 www.ege.edu.ru Ha MOMEHT BBIXOJa 3ITOH
KHUTH.

OKoHuUaTeJIbHEIE BepCHHM O(HIMAJBHBIX TOKymMeHTOB EI'Q
2014 r. MOXHO HAMTH Ha 3TOM Ke IOPTaJe HENMOCPEACTBEHHO |
nepen nposeaenuem ET'D 2014 r.

UHdopmauua pna y4yacTHUKOB
eAVMHOro rocyaapCcTBEHHOro 3K3amMeHa

BBenenue

JTaHHBIA JOKYMEHT pasdpaboTaH B cooTBeTcTBUU ¢ Ilopagkom
IIPOBEJEHUS €IUHOro rocyAapCTBEeHHOro JSK3aMeHa, yTBEpPIK-
nNEHHBIM npukazoM Munobpuayku Poccum ot 24.02.2009r.
Ne 57 (B pen. Ilpurkaza Muno6pHayku PP or 09.03.2010r.
Ne 170), ITopaagkoM BbIaYM CBHIETEJNBCTB O pe3yJjbTaTax eIu-
HOTO TOCYZapCTBEHHOTI'0 3K3aMeHa, YTBEepPKAEHHBIM IIPUKA30M
Munob6prayku Poccuu ot 02.03.2009 Ne 68 (B pen. IIpukasa
Munob6puayku P® ot 09.03.2010r. Ne 169), ITonoxxkenuem o
dopmMax U nopajgKe NPOBEIEeHUA I'OCYAAapPCTBEHHOM (MTOTOBO)
aTrecTanuu OOyUYarOIIMXCs, OCBOUBIINX OCHOBHEIE 00IIjeo0pa-
30BaTeJIbHbIe IPOrPaMMbl cpeAHero (moJHoOro) o6miero obpaso-
BaHUdA, YTBEP)KIAEHHBIM NIpUKa3oM MuHucTepcTBa 00pa3oBaHusd
u Hayku Poccuiickoit Pemepanum ot 28.11.2008r. Ne 362,
Ykasom Ilpesugenta P® or 13.03.1997 Ne 232 «006 ocHOBHOM
IOKYMEHTe, YAOCTOBEPSIOIEM JUYHOCTh I'paskaannHaa Pocenii-
ckoul Pepepanum Ha teppuropuu Poccuiickoit Pemepanum»,
«DepepanbHbIM 3aKOoHOM OT 15.08.1996 Ne 114-P3 (pexn. ot
28.12.2010) «O nmopaakxe Boie3na u3 Poccuiickoit @enepanum u
BBbe3fna B Poccuiickyio Penpepanuio», PenepajbHLIM 3aKOHOM
ot 25.07.2002 Ne 115-P3 (pexn. or 29.12.2010) «O mpaBoBOM
[IOJIOXKEHUU HMHOCTPAHHBIX rpaskgaH B Poccuiickoit ®Pepnepa-
nuun», PegepanbHbIM 3aKOHOM oT 19.02. 1993 Ne 4528-1 (pen.
ot 28.12.2010) «O GexeHIax ».

1. O6masa yacTtp

1.1. ET'O mpoBoauTcsa 1O CJEAYIOIINM 00Ieo0pasoBaTeIb-
HbIM IpeaMeTaM: PyCCKUI f3BIK, MaTeMaTHKa, (pu3uKa, XU-
Mus, 6uoJsiorus, UCTopus, obIlecCTBO3HaHUe, reorpadus, Jure-

© ®depepanbHbii UHCTUTYT MEAArorM4ecKUX U3mMepeHun



CAMOE NOJIHOE M3IAHWE TUNOBbIX BAPUAHTOB 3AJAHUA EFI - 2014

O0PULUANBHbLIE JOKYMEHTbI EM OU3NKA

paTtypa, aHTJIMHUCKUH, PpaHIy3CKUil, HEMEIIKUH M UCIaHCKUM
SA3BIKY, HMH(POpPMaTHKA M HHGIDOPMAIIMOHHO-KOMMYHUKAIMOH-
Hble TexHoJgoruu (UKT).

1.2. YuactHukamu EI'Q asasaiorcs:

— obyualoliyecsa, OCBOMBIIIMEe OCHOBHbIE 00111e00pasoBaTesb-
HBle IpOrpaMMBbI cpefHero (IoJHOro) o0imiero ob6pasoBaHUA U
JONyIlleHHbIe B YCTAHOBJIEHHOM IOPAAKEe K I'OCyZapCTBEHHOU
(uToroBoit) aTTecTanuu (Jajiee — BBINYCKHUKHM TEKYIIETO rosia);

— oby4aronyecsa o0pa3soBaTeJbHBIX YUPEKIeHU HaYaJIbHOTO
IIPo(eCCHOHAJIBHOTO U cpeAHero npogeccHoHaAJILHOr0 o6pasoBa-
HHs, OCBOUBIIIHE (elepasIbHBIN IrocyflapCcTBeHHbIN 00pa3oBaTeIb-
HBI CTAaHAAPT cpeaHero (IIoJIHOro) 001mero oopasoBaHusA B Ipefie-

JIaX OCHOBHBIX IIpo(heCCHOHAJIbHBIX 00Pa30BaTeIbHBIX IIPOrPaMM;

— BBINYCKHUKHM 00pa3oBaTeJbHBIX YUPEKAECHUH NPOILLIBIX
JleT, UMelol1e JOKYMEHT rocyZapcTBeHHOro o0pasiia o cpefHeEM
(mostHOM) 00IIIeM, HayaJlbHOM NPO(MECCHOHAJBLHOM H CpefHEM
npodeccHOHAIbHOM 00pa30BaHUM, B TOM 4HHCJe JIALA, Y KOTO-
pPHIX CPOK JeiicTBHsS paHee IOJY4YEHHOT'O CBUIETEJILCTBA O pe-
syabTatax EI'Q He UCTEK (Hajiee — BHIMYCKHUKY IPOILILIX JIET);

— rpaskjaHe, UMelolliue cpenHee (moHOe) oblee o6pasoBa-
HHe, IIOJIYYEeHHOe B 00pa30BaTeNIbHBIX YUPEKACHUAX NHOCTPaH-
HBIX I'OCyJapCTB.

1.8. Ina BBHIDYCKHUKOB TeKyiero roga ydacrtue B EI'O mo
PYCCKOMY SA3BIKY ¥ MaTeMaTUKe fABJseTcA 00A3aTeJIbHBIM, IO
OCTAJILHBIM 00I11e00pa3oBaTeIbHBLIM IIPpeaMeTaM — JOOPOBOJILHOE.

1.4. BLIIYCKHUKH C OTPAHUYEHHBIMU BO3MOXXHOCTAMH 370-
poBba BIpase caaBaTh EI'D Ha noOpoBOJIbHOH OCcHOBe. B mensax
oIpezesieHUs HeOOXOAUMBIX yciaoBuil nmpoBeaenud EI'S npu mo-
Jade 3agBJeHuUs Ha ydactue B EI'O oHM nmpeacTaBiaAOT OPUTH-
HaJI MJIM KCEPOKOIINIO OJHOTO U3 CAEeAYIOIUX JOKYMEHTOB:

— 3aKJIIOYEeHHEe IICHUXO0JIOr0-MeJUKO-IIefarornyecKoil KOMuUc-
cHH;

— cIpaBKy 00 yCTaHOBJIEHHH MHBAJNAHOCTH, BHIAAHHYIO (e-
JepaJbHBIM TOCYZapCTBEHHBIM YUpekAeHHEeM MeJUKO-COIlH-
aJIbHOM SKCIEePTU3LI. _

1.5. Yuactauku EI'D He no3anee 01 MapTa nozaioT 3asgBjIeHUE
‘¢ yKaszaHueM IepeuHs M JaT 3K3aMeHOB II0 001ieo6pa3oBaTeib-
HBIM IIPeAMETaM, KOTOphIe IJIAaHUPYIOT CAABaTh B TEKYILeM I'OAY.

1.6. 3asaBiaenus Ha cagauy EI'O mpuHMMAalOTCsa B MecTax pe-
THCTPAllHH, KOTOpbI€ ONIPEAENsiIOTCS OPraHOM HCIIOJHHUTEJb-
HO# BjacTu cyObekTa PP, ocymmecTBIAAIOIIUM yIIpaBJIeHUE B
chepe obpaszoBanms (OYO) He mo3gHee 31 nexabpsa TekyIero

© degepancHbiih MHCTUTYT NERArOrMYECKMX U3MEPEHUH
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OU3NKA OOUUUNANBLHBIE JOKYMEHTb! E3

roga. Madopmanus o Mmecrax perucrpanuy Ha cgayy EI'Q my6-
auKyeTrcd Ha caiite OYO, B cpescTBax MaccoBOil MHpoOpMaIUH.

1.7. Exusoe pacnucanue NpoBeAeHU U IPOAOJIKUTEILHOCTHA
3K3aMEHOB e)XerogHo yTBepxpaercAa Pocobpuazsopom. B pac-
MHUCAHHU IIPOBeAeHUA 3K3aMEHOB IIpeAyCMaTPHUBAIOTCH IOIIOJ-
HATeJBbHEIE CPOKHU caaun EI'D, a Takke BO3MOXKHOCTH JOCPOYHO-
I'o IPOXO0XKJEeHUA rocyAapCTBeHHOMH (MTOrOBOM) aTTecTanuu (aa-
nee 'MA) B popme ET'O.

1.8. O0yuaroiuecsi, OCBOMBIIINE OCHOBHBIE 00IIeoOpa3oBa-
TeJIbHBIE IPOrPaMMBI cpeZHero (II0JIHOro) o01ero o6pasoBanus
1 JOIyIIeHHbIe B YCTaHOBJIEeHHOM nopaake K ['MMA, KoTopsIM B
coorBercTBuHU ¢ IlosoxkeHueMm o ¢popmax U mopAgKe MpoBefe-
Husa 'MA npenocTaBisieTcss MpaBo Ha JOCPOYHOE MPOXOXKAEeHUE
I'A, moryT cgaBath EI'Q B 1oCpOUYHBIN IIEPUO.

1.9. BeInyCKHUKHM NOPOLLJIBIX JIeT, BBIIYCKHUKH oOpa3oBa-
TeJbHBIX yupexigenuil HIIO u CIIO, a Takxe monayuusiiue
cpenHee (IIosHOe) o0pa3oBaHHEe B yUPEKACHUAX MHOCTPAHHBIX
rocyilapcTB, He MMeBIIIHe BO3MOXKHOCTH ydyacTBoBaTh B EI'O B
IIepuoJ IpoBeJeHns rocyJapCTBeHHOM (MTOrOBOM) aTTecTanuu,
BIIpaBe II0ZaTh 3aABJeHHe Ha ydacTue B EI'O B IOIOJIHUTENB-
Hble CPOKHU He mo3aHee 05 miod.

1.10. ITo pemeruio I'OK 1moBTOPHO MOTYT JOIIYCKaThCA K Ca-
ye EI'D nmo cooTBeTcTByMWOIIIEMy 00I€00pa3oBaTeILHOMY IIpen-
MeTy cjenyloiiue ygyacTHuku EI'9:

— BBIIIYCKHUKHU TEKYIIero roja, MOJY4YHBIINE Ha rocyjmap-
CTBEHHOM (mMTOroBOi#) aTtrecraniuu B ¢popme EI'O HeymoBseTBO-
PHUTEJbHBIN pPe3yJIbTaT II0 PYCCKOMY A3BIKY HJIM MATeMAaTHKE;

— He cgaBasinue EI'D o yBaskuTeIbHBIM IpuYrHaAM (00JI€3Hb
WJIU UHBIE OOCTOATENILCTBA, TIOATBEPIKACHHbBIE TOKYMEHTAJIBHO);

— HE 3aBepIIMBLINE BHINIOJIHEHHE 9K3aMeHallMOHHOIT pabo-
ThI II0 YBa*KUTEJbHBIM NNpUYuHaM (00JIe3Hb MJIM UHbBIE 00CTOsI-
TeJbCTBA, MOATBEPKAEHHbIE JOKYMEHTAJIbHO);

— pe3yabtaTthl EI'O KoTopbix 0611 0oTMeHeHbI 'OK B coryua-
ax, ycranoBiaeHHbIX Ilopaakom npoBegerus EI'9.

Pemenue I'OK o garax npoBenenusa ajasa Hux EI'D o cooTser-
CTBYIOIIIEMY 00IllleoOpa3oBaTeJIbLHOMY MpeAMeTy B paMKax yT-
BEePKAEHHOI'0 €IMHOI0 pacinucaHud Hanpansgerca B PI'Y «PDe-
JlepajJbHBIN IIEHTP TECTUPOBAHUA» He IMO3JHee, YeM 3a JBa JHA
0 dK3aMeHa N0 COOTBETCTBYIONIEeMYy 00IieoO0pa3oBaTeIbHOMY
IIpeaMeTy.

1.11. KosudecTBO ¥ MecTa PacIlIoJOKeHHUA MYHKTOB IIpOBee-
HuA EI'D onpeaensioTca MCXOAsl U3 TOTO, YTO B IYHKTE IIPOBe-

© degepanbHbii UHCTUTYT NEAArorMYECKUX U3MeEpEeHUn



CAMOE NOJTHOE M3/IAHUE TUNOBbIX BAPMAHTOB 3ATAHMIA EM - 2014

OOULIMANIbHBIE NOKYMEHTbI EF DU3NKA

AeHuda EI'D poxHO mpHCyTCTBOBATH He MeHee 15 y4acTHMKOB
ET9, 3a uckiioueHMeM OyHKTOB mnpoBefeHHsa EI'D, pacnoso-
JK€HHBIX B TPYAHOAOCTYIHBLIX H OTAANEHHBIX MECTHOCTAX, a
TaKe B 00pa30BaTEJbHBIX YUPEKACHHIX YrOJOBHO-HUCIOIHU-
TeJbHOH CHCTEMBI.

Homyck yuactrrkoB EI'D B ITIID ocymecTBisaeTCs IPU HAJIU-
YU Yy HUX JOKYMEHTOB, YAOCTOBEPAIOIMHX HMX JHMYHOCTh, U
JOKYMEHTa, BBIJAHHOI'O IPH perucrpamum Ha caauy EI'D (mpo-
nycka). [lonyck BEINYCKHHKA TEKymiero roza kK cuaue EI'9, ne
HMeIoIero no o0’beKTABHLIM IIPAYAHAM JOKYMEHTOB, YA OCTO-
BEPAKINUX JUYHOCTb, HPOHUIBOAHUTCS NOCJe HOATBEPKIACHUS
€ro JIMYHOCTH IIPEeACTABATEJIEM TOTIO 00pa30BaTeJIbHOTO YUPeK-
JleHUs, B KOTOPOM OH ObLJI AOMYIIEeH K rocylapCTBeHHOH (UTOTo-
BOi1) aTTecTaluy (IMCHbMO YIIpaBJeHASA ONEHKH KauecTBa o0pa-
3oBaHuA oT 25.02.2011 r. Ne 10-58-22/10-45).

1.12. Ok3aMeHBI B KaXkJioM cyOobekTe Poccuiickoit Penepa-
nuu HaunHaloTcda B 10 vacoB mo MmecTtHOMY BpeMeHu. Ha npose-
IleHue WHCTPYKTaXXa, 3alOJJHeHWE PEerucTpamuoOHHBLIX YacTel
o6imaaxkoB EI'DO Boizenserca Bpemsa aAo 30 MEHHYT, KOTOpoe He
BKJIIOUAETCS B IPOJOJIYKATEJILHOCTh BRIIMIOJTHEHUA 9K3aMeHAaIl -
OHHO# paboTHI.

1.13. [Ina ygyacTHHKOB EI'O ¢ orpaEM4YeHHBIMH BO3MOXKHO-
CTAMHU 340POBbs, OOy4aBIIHXCS IO COCTOAHHIO 340POBbs HAa
IIOMY, B O3JOPOBHUTEJILHBEIX OOpa30BaTENBHBIX YUPEKICHUAX
CaHATOPHOIO THUIA IJA AeTed, HyKAAIIUXCA B AJIUTEJIbLHOM
JleueHUH, HAaXOAWBIIHUXCA B Jie4eOHO-IPOPHIAKTUUECKUX YU-
pexxaeHuAx 0oJjiee YETHIPEX MeCANEeB, MPeAIIeCTBYIOIIUX IIPO-
Befeunio EI'O, Bo BpeMsa mpoBeZieHHs 9K3aMeHa B ayIHUTODPUAX
MOJKeT OLIThH OPraHU30BaAHO MATAHUE M IIEePEPHIBLI AJIS IIPOBEJE-
HHAS HeOOXOAMMBIX MeJHKO-TPOPHIAKTAIECKUX IIPOIEaYP.

1.14. O3ssakomiieEne yaacTHEKOB EI'O ¢ mosy4eHHBIMU UMU
peayabraTaMu EI'O mo obmeobpasoBaTebHOMY IIpEAMETY OCY-
IIeCTBJIsIeTCS He MO3/{Hee TPEX paboumx MHEH CO AHA U3NaHUA
akTta PocobpHajz3opa 00 yCTaHOBJIEHHH MHHHMAJLHOTO KOJH-
yecTBa 0aJIJIOB IO COOTBETCTBYIOIEeMY 00meobpa3oBaTeIbHOMY
IpeaMeTy. "

B nonosHUTENHLHBIE CPOKH O3HAKOMIJIEHHE yYacTHUKOB EI'O ¢
NOJIYYEeHHBIMU MMHU pedyJbTaTaMu EI'D no o6meobpasoBareib-
HOMY IIpeIMeTy OCYINecTBJISeTcA He NOo3J[Hee TPEX pabouux
JHEH! co IHS yTBepXKjJAeHnA pe3yabTaToB I'OK.

1.15. B ciyyae HapyImeHnA yCTAHOBJIEHHOTIO IMOPAIKa IIPOBE-
neHus EI'D, BOBHMKHOBEHHA CHOPHBLIX BOINPOCOB IIPHU OIleHKEe

© depepanbHbik KHCTHTYT NEAATOTMYECKMX U3MEPEHUN
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OUINKA OOULIMANBHBIE IOKYMEHTbI EM

SK3aMeHAIMOHHBIX paboT yuacTHuku EI'Q u ux pogurenu (3a-
KOHHBIE IIPEACTABHUTEJH!) MOTYT IOAATH ameJJIANUI0O B COOT-
BETCTBHUH C pa3fieJIoM 3 HaCTOSALIero JOKYMeHTa.

1.16. AxmMuHHCTpanusa o0pa3oBaTEeILHOIO YUpeKJeHusa 00s-
3aHa 3a0J1arOBPeMEeHHO O3HAKOMHTH BBIITYCKHUKOB C Heo0xoau-
MBIMH JOKYMEHTaMH, OIpelesIAolNMU MIOPAAOK IIPOBeAeHUs
ET9, ¢ nemoncTpanunoHHbiMu Bepcusamu KM, 6i1ankamu EI'O
1 MHOM mH@opMamueii, CBA3aHHON ¢ NPOLeAypOH INPOBeAeHUS
ET'D u ucnosnp3oBaHMEM €ro pe3yJjabTaTOB.

JInna, noayuyuBmine cpeguee (mojgHoe) oOpasoBaHUe B IPO-
IILJIbIe TOAbI, a4 TaKiKe B MHOCTPAaHHBIX 00pa30BaTEJbHBIX yU-
peKIEeHUuAX, MOTYT O3HAKOMHUTBLCS CO BCell yKasaHHOU MHEOP-
Maljiel B CpeicTBaX MaccoBOM mH(POpMAaUU U Ha UHpoOpManu-
oHHoM noptajse EI'D ege.edu.ru, a tak:ke Ha caitax OYO
cyobekToB Poccuiickoii Penepaiuu.

2. leiicTBua ydacTHUKOB EI'Q nmpu moaroroBke u mposeje-
auu ET'9

2.1. 1o 01 mapTa Tekyilero rojga Heo0XO0AUMO MOJAaTh 3a5B-
JIeHUe O JKeJaHum ydacTBoBaTh B EI'O ¢ ykasaHmeM KOHKpeT-
HBIX 00IIe00pa3oBaTeJbHBIX IPEAMETOB U AT IIPOBEIEHUA K-
3aMeHOB B 00'bsABJIEHHOE MecTO peructpanuu Ha EI'Q. Beinmyck-
HUKHU TEKYyNIero roja B 00A3aTeJbHOM IIOPAJKe CAAIOT PYCCKHUMA
A3BIK U MaTeMaTuKy B KauecTBe 'TA.

2.2. 1o 10 masa TeKyIero roja noJIy4uTh B MecTe perucTpa-
MU IIPOIIYCK, B KOTOPOM YKasaHbI nmpeaMmetsl EI'D, aapec ITIT9,
JlaThl 1 BpeMA Hayajia 9K3aMeHOB, KOJbl 00pa3oBaTeJIbHOTO yu-
pexaernda u 11119 u nunaa uadopmanus, a TakKe MOJYUUTh UH-
dopmanuio o nopaake npubviTusa B ITI13.

Kaxk npasuio, B IIII9 BRINYCKHUKOB TEKYLIEro roja CoIpo-
BOYKAAIOT YIIOJTHOMOYEHHLIE IIPEJICTABUTEJIH OT o0pas3oBaTelib-
HOT'O yYpeXJIeHus, B KOTOPOM OHU oOyuarTcd (gajee — CoImpo-
BOYKJAlOIIHeE).

2.3. Ilpu moaroroBke K EI'D aumam, mMeIIMM nmpaBo Ha
caauy EI'O B mepmoa AONMOJHMTEJIBHBIX CPOKOB IIPOBEedCHHSA
EI'9 B uioxe, B cpok ¢ 20 uronsa mo 05 U104 TeKyIIero roja He-
00xoaMMO TOAATh 3asABJeHHe B MecTa perucrtparnuu Ha EI'9, ye-
TaHOBJIEHHbIE OPTaHU3aIMOHHO-TEPPUTOPHUAJILHON CXeMoil cyOb-
ekTa Poccuiickoit Peaepauuu, U MOJy4YuTh ONponyck Ha EI'9.

1 B coorBercTBuu ¢ CeMmelitHBIM KofekcoM Poccuiickoit @egepanuu, mo-
MHMO pOAuUTeJieil, K 3aKOHHBIM IIPEACTAaBUTEJIIM OTHOCATCS YCHLIHOBHTE-
JI, OTIEKYHBI ¥ IIOIEUYNTEJIN.
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2.4. SIsutsca B IIIID B neHb 1 Bpems, yKa3aHHBIE B IPONyC-
Ke, UMed IIpu cede:

— nponyck Ha ET'S (3anmosiEeHHEBIH 1 3aperncTpupoOBaHHbIH);

— HAOKYMEHT, YAOCTOBEpAMINUH JUYHOCTH (Hajsee — mac-
mopT)l;

— TeJIeBYIO MM KalUJUIAPHYIO PYYKY C YEPHBIMM YePHHJIAMM;

— JOMOJIHUTEJIbHBIE YCTPOMCTBA M ' MaTepHaibl, KOTOpHIE
MOJKXHO HCHOJIB30BATh IIO0 OTHAEJNLHBIM IIpegMeraM (IlepeueHb
eXxXerofHo yreepxjaercsa Pocobpransopom).

3anpemaerca npoHocuth B IIII9 Mo6GuiabHBIEe TesiedOHHI,
WHbIE CPEACTBA CBA3U 1 3JIeKTPOHHO-BHITUCJIHNTEIbHYIO TEXHUKY.

2.5. ITo npu6siTin B III1I9 HeoOxoauMO:

2.5.1. mONYYUTH OT OPraHHM3aTOPOB MH(POPMANMIO O TOM, B
KaKoi ayJTOPUH COIJIACHO aBTOMaTUYECKOMY pacIipeneIeHHI0
Oyzer cmaBaTh 9K3aMeH;

2.5.2. IpeabABUTH JOKYMEHT, YAOCTOBEPAIOINI JUUYHOCTD U
JOKYMEHT, perjaMeHTupyoomuii npucyrcrsue B 11119 (mpomyck).

2.5.3. B COIPOBOXKJEHUN OpraHM3aTopa IPOMTH B ayAUTO-
pHI0, B3SB C CO00M TOJIBKO MACIOPT, MPOIYCK, PYUYKY U paspe-
INE€HHBbIE MAJIA MCIOJb30BAHHUA OMOJHUTEJbHLIE MATEPHAJBI,
OCTaBUB JIMIIIHNE Bellld B ayAUTOPHUHU Ha CHelHMaJIbHO BBIZEJICH-
HOM JJIs1 3TOro CcToJie (Y BX0Jia B ayAUTOPHUIO);

2.5.4. 3aHATH MECTO, YKa3aHHOE OPraHU3aTOPOM;

2.5.5. IOJYyUYUTH OT OPraHU3aTOPOB YEPHOBUKHY U 3aliedyaTaH-
HBIA MHAVNBUAYAJIbHBLIN KOMILIEKT C BJIO)KEHHLIMHA B HEIO KOHT-
poabHBIMU U3MepuTelbHBIMHN MaTepuatamu (KMM), 6i1ankom
perucrpanuu, 6JaHKamu oTBeToB Ne 1 1 Ne 2;

1 K #oxyMeHTaM, yZOCTOBEPAIOIINM JHWYHOCTb, NOMHMMO HacCIOpTa
rpaxxgaanHa Poccuiickoit @egepanum, OTHOCATCH:

— AUILJIOMAaTUYEeCKHUH NIACIOpPT;

— caykeOHBIN acmopT;

— HacmopT Mopsaka (yAOCTOBepeHMe JIMYHOCTH MOPSKa);

— BOEHHBIH OMJjeT MIM BPeMeHEOe YAOCTOBEpeHNEe JUYHOCTH BOEHHO-
CJIY KaIIero; "

— BPEeMEeHHOe Yy OCTOBepeHHe JINYHOCTU rpaxkaanuna Poccuiickoii Pe-
AepanuH, BblJaBaeMoe Ha mepuox ohopMiIeHUsA Macnopra (CompaBKa opra-
HOB BHYTPeHHUX AeJa Poccuiickoit @enepanumn);

— HacHopT rpaKgaHnHa HFHOCTPAHHOIO rocyjapcrTsa;

— paspellleHHe Ha BDeMEeHHOe IIPOXKHUBaHUe;

— BHJ HA "KUTEJbCTBO;

— CBHJETEeJbCTBO O IIPM3HAHWH rpakJjaHuHa OerkeHueM (yAocToBepe-
Hue Oe)xeHIa).

CBuaeTeancTBO 0 poxaennn yuactanra EI'D ne asiasercsa noKymenTom,
YAOCTOBEPAIOIMMM JHIHOCTD.
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2.5.6. BCKPBITH 10 YKA3aHUIO OPraHU3aTOPOB UHAUBUYAJb-
HBIY KOMILJIEKT; |

2.5.7. npoBeputs KosuuectBo 0s1ankoB EI'O u KUM B unau-
BHUAYAJIbHOM KOMILIEKTE W OTCYTCTBHE B HUX MoJurpadudec-
KUX ne(dpeKToB. .

B cayuasx oOHapyKeHUS B MHANBUIAYAJIBHOM KOMILIEKTE
noaurpadpuyeckux aederkToB ydyacTHUKH EI'D moaHBI C000-
IIUTH 00 3TOM OpraHuU3aTopaM, KOTOpbIe O00A3aHBI IIOJHOCTHIO
ero 3aMeHHTb.

2.5.8. IlpoBepuTh COOTBETCTBHE INTPUXKOJa Ha OJIaHKe pe-
rUCTpanyy LITPUXKOALY Ha KOHBepTe MHAWUBUAYAJIBHOTO KOMII-
JieKkTa (BHU3Y cripaBa BP Ne xxxxX), ITpUXKOLa HA TEKCTe Ba-
puanta KM mTpuxkoay Ha KOHBepTe HHIUBHUAYAJILHOIO KOM-
miekTa (BHu3y ciaeBa KM Ne xxxxx). B cay4dae HecoBnageHus
yuacTHUKUN EI'Q moiKHBI cooOmuTh 00 3TOM OpraHM3aTopam,
KOTOpbIEe 00A3aHbI ITIOJHOCTLIO 3aMeHUTL UK.

2.5.9. BHUMaTeJ bHO NPOCJIYIIATh MHCTPYKTAMK, IIPOBOLU-
MBbIJi OPraHuU3aTOPaMM B ayAUTOPHUHU U 3alIOJHUTL PETrUCTpaLH-
OHHBIE HacTHu OJlaHKa perucTpanui, 0JaHKoB orBeToB Ne 1 u 2.

2.5.10. ITucemenHasa yacTh EI'O M0 MHOCTPAHHBIM A3BIKAM
BKJIIOUaeT B cebs pasaen «AyaupoBaHue», BCe 3aJaHUSA IO KO-
TOPOMY (MHCTPYKIOHMU, TEKCTHI, Hay3bl) MOJHOCTHIO 3aIIMCAHBI
Ha ayauoHocuTesNb. OpraHus3aTop AOJYKEH HACTPOUTH BOCIIPO-
N3BeJleHUe 3allUCU TaKMM 00pa3oM, YTOOBI CJIBIIIIHO OBIJIO BCEM
yuyacTHUKaMm EI'Q B aynutopuu.

2.6. B TeueHue 3x3amMeHna HEOOX0IMMO:

2.6.1. mocsie 06BABIEHUA OPTrAaHU3ATOPAMY O BpeMeHU Hada-
Jla 9K3aMeHa, KOTOopoe (DUKCUDPYyeTCA Ha JOCKE, IPUCTYIUTH K
BBIIIOJTHEHUIO 3K3aMEeHAI[MOHHOMH paboThl;

2.6.2. BO BpeMaA dK3aMeHa 3alpelarTC:

— Pas3roBOpPbI, BCTABAHUA C MECT;

— IepecasKkHBaHHUA,;

— o0MeH JI00bIMM MaTepHajJaMM U peIMeTaMu;

— HaJW4Y¥e MOOMIIBHBIX TeJe(hPOHOB, MHBIX CPEJACTB CBA3M U
3JI€KTPOHHO-BBIYUCIUTEIBHON TEXHHUKH;

— xoxaeHue 1o 11119 Bo Bpems 3x3ameHa 6e3 COMPOBOKICHUA.

IIpu HapyiieHun HacTOAIIMX TPeOOBAHUM U OTKAa3e B UX COO-
JIIOZeHUY OPraHu3aTOpPhl COBMECTHO C YIIOJITHOMOUYEHHBIM IIpe-
craBuresieM I'OR ynansaror yuactHuka EI'Q ¢ sk3amena ¢ BHece-
HIeM 3allMCH B IIPOTOKOJI IIPOBeIeHUs dK3aMeHa B ayJJUTOPUH C
yKazaHueM NpuU4YUHBI ygajneHusa. Ha Oi1aHKax M B IpPOIyCKe
IIpOCTaBJsEeTCA MeTKa 0 haKTe ygaieHus ¢ 9K3aMeHa.
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JK3aMeHaIlMOHHAas pabora raxoro yuactHuka EI'O manpasia-
eTcA Ha IPOBEPKY M OyJeT olleHeHa BMeCTe C 9K3aMeHaMOHHbI-
Mu paboTaMu OCTAJILHBIX yYacTHHKOB EI'O nanHOl ayauTopuu.

2.6.3. VuactHuku EI'D MOryT BHIXOAUTHL U3 ayOUTOPHUHU IO
YBaYKHUTEJBLHOM IPUUYKHE (B TyajieT, B MEJUIIMHCKYIO KOMHATY)
TOJBKO B COMPOBOKAEHHH OJHOT'O M3 OPraHM3aTOPOB MJIH Je-
JKYPHBIX IIO 3TaXy, MpeABapuTeJbHO caaB 6aanku EI'D orser-
CTBEHHOMY OPraHM3aTOpPy B ayAUTOPHH.

2.6.4. IIpu HexBaTKe MecTa JJis 3allUCH OTBETOB Ha 3alaHUA
yactu C B 61aHKe oTBeTOB N 2 yuacTHMK EI'Q Mosker mompo-
CHTbH Y OPTaHH3aTOPAa B ayJUTOPUH AOMOJHUTEIbHBIN OJIaHK OT-
BeTOB Ne 2; ’

2.6.5. opraau3aTop, BeIJaBasA JOIOJHUTEIbHBIN OJIaHK OTBe-
ToB N¢ 2, BucbIBaeT ero Homep (pasMeIEHHBINA MOJ MITPUXKO-
IOM) B CIeIMAaIbHO OTBEJEHHOE I10JI€ B OCHOBHOM GiaHKe Ne 2,
a Ha BBIIAHHOM JOIIOJHUTEJLHOM OJaHKe oTBeTOB N 2 IIpo-
CTaBJIgeT HOMeP JUCTa B COOTBETCTBYMOUIEeM noJe 6iaHKa. [lo-
IOJTHUTENbHBIX GJIaHKOB OTBETOB Nt 2 MOKeT OBITH HCITOJIB3O-
BaHO HECKOJIbKO; ‘

2.6.6. OTBeTHI, BHECEHHEIE B AOIOJHUTEJbHBIA OJIaHK OTBe-
ToB Ne 2, 6yAyT IPOBEPATHCSA TOJIBKO B TOM CJIy4ae, eCJIU OCHOB-
HO# O0JlaHK oTBeTOB Ne 2 3amojiHeH IOJHOCTBhIO. B IIpOTHBHOM
caydae, OTBETHl, BHECEHHBIE B OMOJIHUTEIbHBIN OJJaHK OTBETOB
Ne 2, oneHuBaThCsa He OyAyT.

2.7. IIo OKOHYAHHMH IK3aMeHa He0o0X0auMo:

2.7.1. cpaTh Noj NOANKCH B BEJJOMOCTH y4€Ta IK3aMeHaIlu-
oHHEIX MaTepuasioB KMM BioxkeHHbIe B KOHBEPT UHIAUBUAY-
aJILHOTO KOMILIEKTa YeDHOBHKU, OJIaHK perucrpanuu, 6JaHKH
orBeToB Ne 1 1 Ne 2, B TOM umcJie JOMOJHUTEIbHBIN OJIaHK OTBe-
troB Ne 2. TIpu 9TOM Oprasu3aTOphI B ayAUTOPHY CTABAT B GaH-
Ke oTBeTOB N\t 2, B TOM UucCJie Ha ero 000pOTHOM CTOPOHE, U B 10~
IOJHUTEIbHOM OsaHKe oTBeTOB Ne 2 mpouepk «Z» B obJjacT,
IpeZHa3HAUEeHHOM AJIA 3allMCH OTBETOB B CBOGOAHOM (hopMme, HO
ocTaBIIeiica He3allOJIHEHHOH ;

2.7.2. mpu craye MaTepHUaJIOB IPeAbABUTH OpraHusaTopam
CBOI1 IPONYCK, HA KOTOPOM OTBETCTBEHHBIM OPraHM3aTop B ay-
IUTOPHH (PHKCHPYET KOJMYECTBO CHAHHBIX GJIAHKOB, CTaBUT
CBOIO MOJIUCH, a TaK)Ke IeyaTh yupexkJeHus, B KOTOPOM IIpO-
Bogurca EI'D, nu6o mramn «Baanku EI'D cranel» (meyars uian
IITaMI MOXKET TaKKe CTaBUThCA Ha Bbixoge ua I1119);

2.7.3. 0 yKazaHUIO OPraHU3aTOPOB IIOKUHYTH ayAUTOPHUIO U
IIII3.
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2.7.4. [lomyckaeTcs AOCpPOYHas clhadya 3K3aMeHaIMOHHBIX
MaTepHajioB, KOTOpas IIpeKpalaeTcsa 3a IIATHAALATE MUHYT 1O
OKOHYAHHUA dK3aMeHa.

ITo okoHuaHUU cO0pa SK3aMeHAIlMOHHbIX MaTepUajioB OpraHu-
3aTOpPbl B ayAUTOPUAX B MPUCYTCTBHH ydacTHHKOB EI'd nepe-
CUMTHLIBAIOT OJIAHKM perucrpanuu, 6Janku orBeToB Ne 1, Ne 2, B
TOM YHCJ€e JOMOJHUTEJbHEIe OJIaHKYU 0TBeTOB Ne 2 1 3amedaTsl-
BAIOT UX B CIIelHaJbHELIE BO3BPATHLIE JOCTABOYHbIE TAKETHI.

3. Illomauya ameaaamuu

3.1. Yuactuuk EI'O uMeer npaBo moiaTh anejaanuu:

— 0 HapVIIeHW# YCTAHOBJEHHOTO IOpAAKA IIPOBEJeHUS
EI'O — B geHb 3k3ameHa a0 Bbixona us I1119;

— 0 HEeCOTJIACHH C BhICTaBJeHHbIMH OaJsiamu o EI'O — B Te-
YyeHHe ABYX pabouux gHeM mnocjie o(pHIfHAJIbHOTO 00 BABJICHUA
Pe3yJIbTATOB 9K3aMeHa H 03HAKOMJICHHUS C HUMH.

KoHpInKTHON KOMHUCCHEH He IPUHUMAIOTCA aleJIANUA 110
‘BoIIpocaMm:

— cofep:kaHuAa u cTpyKTypbl KNUM;

— CBA3aHHLIM ¢ HapylleHueM yuacTHuUKOM EI'D ycraHoBien-
HBIX TpeOOBaHMi K BBITIOJHEHUIO 9K3aMEeHAIIMOHHON pabdOTHI.

3.2. Ilo pesysbTaTamM pacCMOTPEHUS aANeJJISAIUA O HapyIie-
HUHM YCTaHOBJIEHHOrO mopAnka nposefeHusd EI'D koupIuKTHaSA
KOMUMCCHUS MOKET MPUHATEL PellieHue:

— 00 OTKJIOHEHWM ale/lIAIlNHN, ecJu KoMmuccus IpusHaia
daKThI, U3JI0KEHHBIE B alIEJIJIANNY, HECYIIIeCTBEeHHBIMH NJIA He
UMEIOIIUMI MeCTO; ,

— 00 yAOBJIETBOPEHUU aleJIIANNMN, €CJu (PAKThI, U3JI0MKEeH-
Hble B aleJIIANNN, MOT'YT OKa3aTh CYIIeCTBEHHOE BIIMAHHE Ha
peayabTaThl EI'O.

B nmocneanem caydae peadyabrar czauu EI'O oTMeHserca u
yuacTHUKY EI'Q npepocraBasieTcss BO3MOXHOCTE caauu EI'D mo
JAaHHOMY IIpeIMETY B APYroil JOTOJHUTEJbHBINA JeHb. YYaCTHU-
Ky EI'D HasHavaeTcs faTa M MecTo MOBTOPHOM cxauu EI'S mo co-
OTBETCTBYIOILleMY IIpeIMeTY.

3.3. Ilo pe3ysnbTaTaM pacCMOTpPEHHA aleJIAINHN O HecorJa-
CHH C BhICTaBJIeHHBIMH Oajutamu o EI'D koHbInKTHAA KOMHUC-
CHsI MOXKeT BbIHECTH peIlleHue:

— 00 OTKJIOHeHVH aneJUIAINNA BBUAY OTCYTCTBHUS TE€XHHUUEC-
KuX omubok npu obpaborke 6sankoB EI'O u omiuboK B oneHu-
BAHMH 9KCIIEPTaAMH OTBETOB Ha 3aJlaHHUsA B cBOOOAHOM opme u
COXPaHEeHUH BBICTABJIEHHLIX 0aJIJIOB;
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— 00 yIOBJIETBOPEHHNU aNeJISILNY U BHICTABJICHUY U3MEHEeH-
HBIX 0asioB (pe3yJabTaT MOMKET ObITh H3MEHEH KAaK B CTOPOHY
yBeJINUeHus, TaK U B CTOPOHY YMEHbIICHNA). .

B nocnennem ciaydae pesyaptat cgauu EI'D mamensiercs Ha
OCHOBAHHNU penieHUA KOHPIUKTHOH KOMHCCHH.

3.4. lna nomauy aneJasamuMy He0o0X0aquMO:

3.4.1. pu mojaye aneJJIAIANA O HAPYIIIeHUN YCTaHOBJIEHHO-
ro nopsajgka nposeaesus EI'O:

— TOJY4HThb OT OPraHU3aTOpa B ayAUTOPUU (bopmy 2-TI119
(mBa sx3eMnIApa), 10 KOTOPOI COCTABJISAETCA aleJIIALNA;

— COCTaBHUTH alleJLIALMIO B IBYX 3K3eMILIAPAX;

— nepenaTh 00a AK3eMIJISApa YIIOJTHOMOUEHHOMY IIpeiCTaBU-
tesio 'OK, KoTopelil 06513aH NPUHATE U YAOCTOBEPUTD UX CBOE
MOANUCHIO, OJWH 3K3eMILIAP OoTAaTh yuyacTHuKY EI'Q, apyroi
nepenaTh B KOHQJUKTHYIO KOMHCCHIO; ,

— MOJIYYUTHh PE3YJbTAT PACCMOTPEHHA aNeJLIAIUUA B MeCTe
peructpanuy Ha EI'Q (1y1a BRINYCKHUKOB TEKYIEro rojga B 00-
pas3oBaTeJbLHOM YUPEXKAEHHUN, B KOTOPOM OHH OBLIIH JOIIYIIIE€HBI
K rocyZlapCTBEeHHO# (UTOTOBOI1) aTTeCTallN) UJIHU Y OTBETCTBEH-
HOro ceKpeTapsi KOHQIUKTHOW KOMICCHM He IIO3/[Hee YeM de-
pe3 TP KaJIeHAAPHBIX XHA IOCcJIe e€ IIogavdu.

3.4.2. IIpu nofaue anejadanuy O HECOTJIACUU C BHLICTABJICH-
HbIMHU Oajstamu o ET'O: ,

— MOJIYYHUTH 110 MecTy peructpanuu Ha EI'O (14 BINyCKHU-
KOB TEKYIIlero rojja B o0pasoBaTeJIbHOM YUpPeKAEHUU, B KOTO-
POM OHM ObIJIM AOMYIIeHbI K I'OCYyJapCTBEHHOM (MTOroBOM) aT-
TeCTalluy), UJIU y OTBETCTBEHHOrO CeKpeTapsa KOH(PJIMKTHOU
Komuccuu ¢hopmy (B ABYX 3K3eMILISIpax), 10 KOTOPOIl COCTaB-
JIsieTCs aleJisius;

— COCTABUTb AlleJIJISINIO B ABYX 9K3€MILIAPaX;

— mepeiaTh 00a 3K3eMILISApa BBIINEYKAa3aHHBIM JULaM (KO-
TOpble 00A3aHbl IPUHATH U YAOCTOBEPUTDH UX CBOEH IIOANNCHIO,
OJUH 3K3eMILIAP oTAaTh ydacTHUKRY EI'Q, apyroii nmepezatp B
KOH(PJINKTHYIO KOMUCCHIO);

— HOJIYYHUTh MHAOPMAIIMIO O BpEeMEeHH U MeCTe paccMOTpe-
HUSA aleJUIAINY;

— OPHATH Ha IPOLEeAYPY PACCMOTPEHHNA alleJIIA NN B KOHD-
JIUKTHYIO KOMHUCCHIO, iIMes NpHu cebe ImacrnopTt U MPOIYyCK C IIe-
yarbio «Baauku EI'D capausr» (maum mramnom II1I9).

3.4.3. IIpu paccCMOTpPEeHHH alle AN BMeCTO yuacTHUKa EI'9
HUJIA BMeCTe ¢ HIM MOTYT IIPUCYTCTBOBATh €TI0 POAUTENHN (3aKOH-
HEIE IIPeJICTaBUTEJIN), KOTOpbIE TaKKe JOJYKHbI UMETh Ipu cebe
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rnacropTa (3aKOHHBINM IIpeZCTaBHUTENb JAOJIKEeH MMETh npu cebe
TaK)Ke Ipyrue JOKYMEHThI, IIOATBEPIKIAIONIHNE er0 IIOJTHOMOYMA).

ITo xxenanuio yyactHuka EI'Q ero amesnsaius MOXKeT OBITH
paccMOTpeHa 3a04YHO.

3.4.4. IIpu paccMOTpEeHHH aNeJINIAIUMN IIOATBEePAUTH B IIPO-
TOKOJIE aNeJIIAINY, YTO eMYy. NIPeAbABJIE€Hbl KONWM 3aNOJIHEH-
HBIX UM OJIaHKOB peructpanuu M oTBeToB Nel u Ne 2 (B ToM
YucJie JONOJHUTENbHBIX OJIaHKOB 0TBeTOB Ne 2, B cilyyae UX Ha-
JIMYKS) ¥ IPABUJIBHOCTh PACIIO3HABAHUSA €ro OTBETOB B OJIaHKaX.

YepHOBUKHU B KaueCcTBe MaTepPHAJIOB alleLIAINY He pacCMaT-
puBaOTCA.

3.4.5. B cayuae, ecau yuactuuk EI'DO unu ero pogurens (3a-
KOHHBIN NIpEeJICTaBUTEJb) He ABHUJICSA Ha PACCMOTPEHUE amneas-
WU, NPaABUJIBLHOCTH PACIIO3HABAaHUS OJIAHKOB OTBETOB IIOJ-
TBeP)KJaeTcCA YieHaMH KOHMIUKTHON KOMHCCHH.

B cayuae nmuHOro yuactusa HeoOXOLUMO IOAIIMUCATH npo'ro-
KOJI pacCMOTpEHHs ameJlIAIiuyd B IIPOIleAype PacCMOTPEeHUSA
aneJJIsIuu.

4. Beinaua cBHAETEJbCTB O pedyabTaTax EI'9

4.1. YuactHury EI'O BBIJAéTCs CBUAETENHLCTBO O pe3yJbTa-
tax EI'Q, B KoTopoM ykaswiBaroTcs HaMuUiInsg, UMA, OTUYECTBO
(Tpu HanuumuuM), pedyabratel ciaun uMm EI'O mo obieobpasosa-
TeJbHBIM IIpeAMeTaM B TEeKYIIeM IOy 3a MCKJIIOUYEHHEM TexX
npeaMeToB, II0 KOTOpbIM yudacTHUK EI'Q Habpan kogmdecTBO
0as1J10B HUYKe MUHUMAaJbHOr0 KOJINUYecTBa 6aJ1J10B, YCTAHOBJICH-
Horo Poco6pHaz3opoM 1o JaHHOMY IIPeAMETY B TEKYIIEM I'OAY.

4.2. ObopmnieHue CcBUAETENLCTB O pesyabraTax EI'DQ ocy-
IIEeCTBJAETCA Ha OoCHOBaHUU peureHUil I'OK 00 yTBepkaenunu
pesyiabpTaToB EI'O 1o o6111eo6pasoBaTeIbHBIM NPELMETaM.

4.3. Yuactuukam EI'O — BBIIYCKHHKAM TeKyIero roza —
CBUETeJbCTBA O pesdyibraTax EI'O BeIzaroTcsa oOpa3oBaTesb-
HBIMU YUPEeXAeHUAMU, B KOTOPBIX OHU OBLIN JONYINEHEI K I'0-
CyZapCTBEeHHOU (UTOTOBOM) aTTeCTallH.

Napim yuactHukam EI'O cBuaerenabcTBa 0 pesyabTatax EIOD
BBIAAIOTCA B 3aBUCHUMOCTHU OT OPraHU3aI{MOHHO-TEePPUTOPHUAIIh-
HOIl cxeMbl npoBeneHusi EI'Q B cyobekTe PP — opramom uc-
IIOJHUTEJIBHONU BJacTH cyObekTa P®, oCyHIeCTBIAAIOLIUM
ynpasJieHue B cepe obpasoBanus (OYO cy6wexta P®), opra-
HaMH1 MECTHOI'0 CaMOYHIpPAaBJIE€HUA, OCYHIECTBJISIONIMMH IIOJIHO-
Mouusd B cpepe obpazoBanusa (MOYO).

CBugertesnnscTBa 0 pesyibrarax EI'O noanuceiBaoTcss pyKoBO-
IuTejleM 00OpPa30BaTEJbHOrO YyUYpeXKAeHHA (OpraHa HCIOJHH-
TeJbHOMU BJIacTH Cy0beKTa PP, oCcyIliecTBASAIOUIErO YIIpaBJIeHUE
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B cdepe o0pa3oBaHHUs, OPraHOB MECTHOI'O CaMOYIIpaBJeHHHA,
- OCYIIECTBJIAIOILIMX IIOJHOMOYHA B chepe o6pasoBanusi), BEIAAB-
IIIero CBUAETENbCTBO O pedyabraTax EI'Q, u saBeparorca neua-
ThI0. CBHIETEIBCTBO 3aMOJHIETCA YEPHOM rejesoii pyukoii. He
AOIIYCKAETCA 3aBePeHUE CBUIETEIBCTB O Pe3yIbTaTax EI'9 dax-

CHUMUJIbHOU MOAIIUCKHIO. ,

4.4. B cry4yae yrpaTsl yuacTHuKoM EI'D neiicTByroiero caue-
TeJbCTBA O pedyabTaTax EI'Q Ha ocHOBaHUY ero 3asBJIeHUA 00pa-
30BaTeJIbHOE yUYpeKaeHue (opraH HMCIIOJIHUTEJIbHOU BJIACTH CYO'b-
exta PP, ocymecTsisiomuil ynpasienue B chepe oﬁpaaoBaHm{,
OpraH MeCTHOI'O CAaMOYIIPaBJIEHUA, OCYIIIECTBJIAIOIIUN TOJTHOMO-
yusA B cepe o6pa3oBaHMsI) BbIIAaeT AyOJINKAT CBUIETEJILCTBA O pe-
syabratax EI'O B nopsake, ycranoBieHHOM MuuoOpuayku P®.

4.5. CpoK neiicTBUs CBHETEILCTBA O pedyabTaTtax EI'D ucre-
kaeT 31 nexkabpsa roza, CJeAYyOIIEro 3a rOJOM €ro moJy4YeHusd.

Yuactaukam EI'Q npeabiaymiux jer, B TOM YHCJIe JIULAM, Y
KOTOPBIX CPOK [ENCTBUSA CBHUAETEJbCTBA O pe3yJjbraTax EI'O He
HUCTEK, MpeaocTaBiisieTcs IIpaBo caaBathk EI'Q B mociexmyromiue
OBl B IIEPHUOJ €T0 IIPOBEeACHUS.

JIunaMm, NpoxXOAUBLINM BOEHHYIO CJYKOY 110 TPU3BIBY U YBO-
JIEHHBIM C BOEHHOM CJIy»KObI, IPeJOCTaBJIAETCA MPABO KCIOJb-
30BaTh pedysbrarhl EI'D, ciaHHOro MU B TeUueHUe roja Ao Ipu-
3bIBa Ha BOGHHYIO CJIyk0y, B TeUeHHe rojja IocJjie YBOJIbHEHUA €
BOEHHOI CJIYKOBI IIPY IIOCTYIIJIEHUH B CCY3bI U BY3HI.

4.6. CBugetesbCcTBO BbhIaéTca yuacTHUKY EI'D npu npegbas-
JIEHHUU UM JOKYMEHTAa, YAOCTOBEPAIOIero JUUYHOCTb, UJIU €ro
poAUTENAM (3aKOHHBIM NPEACTABUTENAM) IPHU NpPeAbABICHUN
WUMHU JOKYMEHTOB, YVIOCTOBEPAIOMINX JUYHOCTb, U O(QOPMJIIEH-
HOM B YCTAHOBJIEHHOM HOPSIKe JOBEPEHHOCTH.

4.7. Belgaua cBUAETEILCTBA IIPOU3BOJUTCS IO JIUNYHYIO IOJK-
MIHCh JINIA, IIOJIYyYaloIllero CBUAETeJIbCTBO O pedyabratax EI'9,
B BeJIJOMOCTH YU€Ta BbIJaul CBHUIETEJILCTBA O pedyybraTax EI'9.

OnucaHue 6naHKa permcTpaumm u 61aHKOB OTBETOB |
Y4aCTHMKOB €AUHOT0 roCYyAapCTBEHHOr0 3K3aMeHa

1. Baask pernc'rpannu

Banauk perucrpanuu pasmepom 210 mm x 305 MM nmeuaraercs
Ha 6GeJyioii Gymare mI0THOCTBIO = 80 r/m2. MoH GJaaHKa — OpaH-
skeBbIit 1iBeT (Pantone 165 CVU).

BraHK sBiadeTca MallMHOYMTaeMOil (OopMOHl U COCTOMT u3
TPEX YacTeil — BepXHeil, cpegHel U HUIKHEH.
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B BepxHeii yacTu 0J1aHKa perucTpanuy pacloJ0XKeHO CIel -
ajpHOe moje (mocje ciaoB «EIuHBIA rocyJapCTBeHHBIA 3K3a-
MeH»), B KOTOPOM YKaa3bIBAeTCA TIOJ IIPDOBeAeHUA dK3aMeHa
(nanHoOe moJie 3amoJiHsierca Tunorpadckum crocobom). Taxsxe
B BepxXxHel uacTu OJaHKa perucTpamyuyd pacloJOKeHBI BepTHu-
KAJbHBIA IITPUXKOJ, TOPU3OHTAJBHBIN HITPUXKOA U ero nud-
poBOe 3HaUeHMe, oOpasel] HAMMCAHUA CUMBOJIOB NIPU 3aloJIHe-
HUU OJaHKa, MOJA IJA YKasaHus cienyloineil maHpOpMAaIiuu:
KOJl peruoHa, KoJ o0pa3oBaTeJbHOIO YUpPEXJeHUd, B KOTOPOM
ob0yuajicd YYaCTHHUK eIHHOTO TOCYyJapCTBEHHOrO 3K3aMeHa
(ET9) — BBIMYCKHUK TeKyIlero roga (Kojx ob6pasoBaTeJIbHOTO
yupeskJeHusd, B KOTopoM ydyacTHUK EI'O — BBINYCKHUK IIPO-
IIIJIBIX JIET MJIM IIOCTYHAIOIMEI B cCy3/BY3 MOJYYUJ IPOITyCK Ha
ET'9), Homep u OykBa kjacca (yuacTHuKkoM EI'O — BbIIIyCKHU-
KOM IPOILJIBIX JIET UJIX IMOCTYIIAIOINM B CCy3/By3 — He 3aIoJi-
HAeTcsA), Koa IMyHKTa npoBegenus EI'Q, Homep ayauropum B
nyHKTe npoBegeHus EI'D, nata npoBemenus EI'Q, Kox npenme-
Ta, Ha3BaHUe IIpeaMeTa, I0JIs AJId CIYKeOHOTro NCI0JIb30BaHUA
(mona «Cny:xkebHasa oTMeTKa», «PesepB-1»).

B cpenneit uacTu 6JJaHKa perucTpanuy yKa3bIBalOTCA CIERY-
omue cBegeHusa o6 yuactuuke EI'9: pamunusa, uMsa, oT4eCTBO
(mpu HaJIUUYUK), cepusd U HOMep JOKYMEHTA, YI0CTOBEPSAIOIIET0
JINYHOCTH, II0JI, & TaKJKe PACIIOJIOXKEHBI MOJA IS CIYKeOHOTro
HUcIoJib30BaHUA (1mojia «Pes3epB-2», «PesepB-3», «PesepB-4»),
KpaTKasgd MHCTPYKIIUSA I10 ONpPeAeeHUI0 IEeJOCTHOCTH MHIUBU-
IyaJbHOTO KOMILIeKTa ydyacTHHKa EI'Q, moje ainsa momnucu
yuacTHuka EI'9.

B sukHel yacTu GjlaHKa pErucTpanyy pacrnoyIOKeHbl II0JIs,
3amMoJIHsAeMble OTBETCTBEHHBIM OPTaHM3aTOPOM B ayAUTOPUU B
caydyasax, eClii YyYaCTHUK YAAJIEH C DK3aMeHa B CBA3U C Hapyllie-
HHEeM nopsajka nposeaenusa EI'O nin He 3aKOHUMJ dK3aMeEH IO
YBaKUTEJIbHOU NMPUUYMHE, a TaKiKe IIoJie JJA MOAIIMCU OTBET-
CTBEHHOT'O OpraHMu3aTopa. :

2. BaaHk orBeToB No 1

Bnank orBeTroB Ne 1 pasmepom 210 mm x 305 MM neuaTaercs
Ha Oesioii 6ymare nmiaoTHOcThIO = 80 r/m2. PoH GIaHKa — MAaJIU-
HoBbuI# 11BeT (Pantone 184 CVU).

Bniank aBasdercsa ManinHOYMTaeMOM (POPMOM U COCTOUT K3
TPEX YacTeil — BepXHel, CpefHel U HUKHEH.

B Bepxuel yacTtu 61aHKa orBeTOB Ne 1 pacmosioskeHo crerju-
aJpHOoe moJe (1mocjie cjoB «EaIMHBIA rocyzapCcTBEHHBIN 3K3a-
MeH»), B KOTOPOM YKasbIBaeTcd I'0J] IIPOBeJeHUS dK3aMeHa
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(maBHOe MoJie 3aIOJIHAETCA TUIOrPaPCKUM cIocob6oM), UMEIOT-
CA BEePTUKAJBHBIA ¥ TOPUBOHTAJBHBIN HITPUXKOAbI, oOpaser
HaIlMCaHUS CHMBOJIOB IIPU 3alOJHEHHH GJIaHKa, MOJA OIS YKa-
3aHUS CJeAyIollel nHpopManuu: KOJ peruoHa, KoJ IIpeaMeTa,
Ha3BaHUe IIpegMeTa, IoJie AJs nmoanucu yuactHuka EI'O u noJe
AJIs cirykeOHOoro ucnojyibdoBauus («PesepB-5»). ’

B cpexneit yactu 61arKa orBeToB Ne 1 pacmosiosKeHBI IOJISA
JIJIs 3allUCU OTBETOB Ha 3ajlaHus TuUIa A ¢ BEIOOpOM OTBeTa M3
IIpefJOXEeHHbIX BapuMaHTOB. MaKcHMMajJbHOE KOJHYECTBO Ta-
KuXx 3aganuii — 60. MakcumMajabHOE YHCJIO BADUAHTOB OTBETOB
Ha KaKJaoe 3aganue — 4.

Husxe sToro nnpuBesieHBI MOJIA AJISI 3aMEeHbI OLIMOOYHBIX OT-
BeTOB Ha 3ajaHusa tuna A. MakcuMajibHOE YHUCJIO 3aMEeH OIIH-
60uHBIX 0TBeTOB — 12. TaK’Ke pacIOJIOKEeHBbl MOJA IJS CIIy-
s)kebHOTO ucnosb3oBaHuAa («PesepB-6», «PesepB-7»).

Hasnee pazmMenieHbl MOJIA OJIA 3alINCHA Pe3yJbTAaTOB BbIMOJIHE-
HUA 3agaHui tuna B ¢ orBeToMm B KpaTkoi ¢opmMe (CIOBO UIHU
yucyao). MakcumabHOEe KOJHUYECTBO KpaTKuxXx orBeToB — 20.
MaxkcuMaJbHOE KOJHUUYECTBO CUMBOJIOB B OAHOM oTBeTe — 17.

B Hm:kHeH yacTu 61aHKa oTBeTOB N 1 mpeyCcMOTpPEeHBI I10JIsA
IJIS 3aMeHbl OHNIMOOYHBIX OTBETOB HA 3agaHusA tuna B. Makcu-
MaJIbHOE KOJIMYEeCTBO 3aMeH OIIMOOUYHBIX OTBETOB — 6.

3. Baank orBeToB Ne 2

Binank orBeToB Ne 2 pasmepom 210 mm x 305 MM neuartaercsa
Ha GeJioii Oymare IJIOTHOCTBIO =~ 80 r/m2. DoH 61aHKa — mep-
cukoBelii niBeT (Pantone 164 CVU).

Bnank saABIseTcs MalIHHOYNTAeMON (DOPMOM M COCTOUT U3
ABYX 4YacTell — BepXHel U HHXKHeH.

B BepxHeit yuacTu 61aHKa 0TBeTOB Ne 2 pacIoJjIoMKeHO cIelu-
anbpHOe moJie (1mmocjie cjaoB «EAMHBIN TOCyJapCTBEHHBIN 3K3a-
MeH»), B KOTOPOM YyKa3bIBaeTCs roJ IPOBeJeHUA SK3aMeHa
(maHHOE MoJIe 3amoJIHAeTCA TUIIOrPaCKUM cIIocoO0M), UMEIOT-
CA BEPTUKAJBbHBIN M NOPU3OHTAJIBHBIN IIITPUXKOABI, IIOJA AJIA
YKa3aHudA cjaenayioineil nHGopMamuu: KOJ peruoHa, Koj Ipen-
MeTa, Ha3BaHUe IIpeaMeTa, ImoJe AJs 3anucH HudpoBoro 3Hayve-
HHUA HITPpUXKOAA AOIIOJTHHUTEJIBbHOTO OJiaHKa OTBEeTOB Ne 2, I10J1€
HyMepaIuu JUCTOB 0JIJaHKOB oTBeTOB Nt 2, 1moJie IJis CayKe0Ho-
ro ucmnoJyib3oBaHud («Pe3eps-8»).

ITone nnsa oTBeTOB Ha 3aJaHUA pacHojiaraeTcsi Ha HUMKHeN
yacTHu O1aHKa, a TaKKe Ha 00paTHOM CTOpOHe OJlaHKa U pa3Jin-
HOBAHO IYHKTUPHBIMHU JUHUSIMH «B KJIETOUKY».
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4. JloTI0JIHNTEJbHBIH OJIAHK OTBETOB N¢ 2

HomonHuUTENbHBIN O0JaHK OoTBeTOB Ne 2 pasmepoMm 210 Mm X
x 305 MM meuaTraeTrca Ha 6esoil 6ymare mJIOTHOCTHIO ~ 80 r/m2.
®oH 6saHKa — majnuHOBHIH nBeT (Pantone 165 CVU).

BiaHKk sABJIseTca MaNIMHOYUTAEeMOHM (GOPMOM U COCTOUT U3
IBYX YacTell — BepXHel U HUKHEH.

B BepxHe#l 4acTH IONOJHHUTEJIbHOro OJiaHKa oTBeTOB Ne 2
pacIoJIO¥KeHO cliellajibHOe nmoJe (mocje cjoB « EAmHBINA rocy-
NAapCTBEHHBIN 3K3aMeH»), B KOTOPOM YKasbIBaeTCA Ioj IIpoBe-
JeHNs dK3aMeHa (JaHHOe IIOJie 3aloJIHAETCA TUNOrpag)CKUM
crioco00M), pacIlOJIOKeHbl BePTHKAJIbHBIN MITPUXKO/, TOPU30H-
TAJbHBIN HITPUXKOJA U ero nu@poBoe 3HaUeHHUe, oA IJd YKa-
3aHUA ciaenyloiei nHpopmManun: KojJ peruoHa, Koj mpeaMmera,
Ha3BaHUe IpeaMeTa, IIoJie AJs 3amucu IudpoBOro 3HaAUYeHUA
HITPUXKOJAa CJEeAYIOUIEro AOMOJHUTEJBHOTro OJIaHKa OTBETOB
Ne 2, mosie Hymepaluu JTUCTOB OJIaHKOB OTBETOB Ne 2, moJie a4
cayskebHoro ucnosib3oBanusd («Peseps-9»).

Ilone myia oTBeTOB Ha 3aJaHHWSA pACHOJIaraeTCs Ha HUMKHEN
yacTu OJlaHKAa, a TaKyKe Ha 00pPaTHOM CTOPOHe GJaHKa U past-
HOBAHO NYHKTUPHBIMHY JHHASAMH «B KJIETOUKY».

lpasuna 3anonHeHus
6naHKa perucTpayumu U 61aHKOB OTBETOB

HacTrosaniue npaBuia npegaasHadeHsbl 118 YYaCTHUKOB EI'D,
a TaKyKe JJIs1 OpraHu3aTopOB NYyHKTa nposefenus EI'D (namree —
IIIID), OoCyHIECTBIAKINUX HHCTPYKTAXK YYaCTHUKOB EID B
JeHb npoBenenusd EI'D.

1. O6mag yacrs

YyactHuku EI'D BHIIOMHAIOT 9K3aMeHAI[MOHHbBIe PabOThLI Ha
O61aHKaxX, (GOPMBI ¥ OIHMCAHKE KOTOPHIX IPUBEAEHbI B IPUJIOKe-
Huax Ne 1—5:

— OJIaHKe perucTpariuu;

— OaaHKe oTBeTOB Ne 1;

— OJiaHKe oTBeTOB Ne 2,

IIpu 3anosHeHUM GJIAHKOB PETUCTPAIINY B OTBETOB YUACTHU-
k0B EI'D HeoOxonmMoO TOUYHO cobOaI0maTh HaCTOAILME IIPaBUiA,
TaK KaK HH(poOpMalud, BHECEHHasA B OJIaHKU, CKAHHUPYETCA U
obpabaThsIBaeTcsA ¢ UCMOJIE30BAHUEM CIEIUAJbHBIX allapaTHO-
IIPOTrPAMMHLIX CPEICTB.

ITpu HepgocTaTKe MecTa AJid pa3BEPHYTHIX OTBETOB Ha OJIaHKe
oTBeTOB Ne 2 oprammsaTop B ayAHUTOPUH BBIJAET JOMOJHUTEb-
HBII OJJaHK OoTBeTOB N 2.
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2. OcHoBHBIE MpaBHJIa 3anmodHeHnsa 6iaanxos EI'O

Bce 6sanku EI'D 3anonHAmTCa APKUMH YEPHBIMYA UYEePHUJIA-
Mmu. [lonmyckaeTcsa UCHOJIb30BaHHE I'ejieBOH WJIM KaUJJIAPHOM
pyuek. B ciyuae orcyrerBud y yuactHuka EI'D ykasaHHBIX py-
YeK U MCIOJIb30BAaHUSA, BOIPEKN HACTOAIIMM IIPaBUJjaM, IlIapu-
KOBO# PYYKH KOHTYP KaxKJ0T'0 CHMBOJIA IIPpY 3al0JHEeHUH Heo0-
XOOMMO aKKypaTHO 0OBOAUTH 2—3 pasa, 4TOOBl MCKJIIOUYUTH
«IIpOo0JIeCKU» 110 JIMHUYA CUMBOJIOB.

JInHuA MeTKHU («KPECTHUK» ) B IOJIAX He JOJIKHA ObITH CJIMII-
KOM ToJicTOl. Ecnu pyuka ocraBisieT CIUIIKOM TOJICTYIO JIH-
HUIO, TO BMECTO KPECTHKA B I10Jie HYKHO IIPOBECTH TOJbKO OJHY
IuaroHaJyp kBajpara (n1o0yio).

YuactHuk ET'O gomken n3obpakaTh Kaxayio mudpy u 6yk-
BY BO BCEX 3aIIOJHAEMBLIX IIOJIAX OJIaHKA perucrpanuu, 6j1aHKa
oTBeTOoB N¢ 1 11 BepxHeil yacTu 6J1aHKA OTBETOB Ne 2, TIjaTeIbHO
KOIIMPYs o0pa3ser] eé HAIIMCAHUSA U3 CTPOKHU ¢ o0pa3aMy HaIu-
CaHMs CHMBOJIOB, PACIIOJIOKE€HHOH B BepXHeill yacTu OJsaHKa
peructpanuu u 6iaHka orBetoB Ne 1. HebGpexxHoe HamucaHue
CHMBOJIOB MOJXKET IIPMBECTH K TOMY, YTO IIDM aBTOMAaTU3U-
pOBaHHOII 00pabOTKe CMMBOJI MOXKeT OBITH pacIO3HaH Hempa-
BHJIBHO. ' |

Kaskgoe mose B GiaHKax 3anoJHAETCS, HauMHAs C I1ePBOH
MO3UINY (B TOM UHCJe U IOJIA AJIA 3aHeCeHus paMHJINHU, UMe-
HH 1 oTyecTBa yuacTHHUKa EI'D). , '

Ecau yuactauk EI'D He nmMeer nuH(pOpManuu s 3all0OJHEHUA
I10JIg, OH JOJIXKEH OCTABHUTD €r0 IIyCTHIM (He ZeJIaTh IPOYEePKOB).

Kamezopuueckxu sanpeuwaemcs:

— JleJIaTh B IOJAX OJIAHKOB, BHe moJie¥ OJIJaHKOB MJIHM B IIO-
JIAX, 3aIIOJJHEHHBIX THIOrpadCKMM cmocoboM, Kakue-jIunbo 3anu-
CH ¥ IIOMETKH, He OTHOCAIIHECS K COAeP KaHUIO I1oJie OJIaHKOB;

— MCIOJB30BATh IJSA 3al0JHeHUA OJJaHKOB IIBETHbIE DYYKH
BMeCTO UE€pHOM, Kapanaaln (fa)ke AJA YePHOBHIX 3aluced Ha
OJaHKax), CpeAcTBa AJIsl UCIIPAaBJIeHUs BHECEHHOH B OJIaHKY WH-
dopmanuu («3aMasKy» 4 Ap.). . :

Ha 6a1ankax orBeToB Ne 1 1 Ne 2, a Tak ke Ha JOIMIOJHUTEIBHOM
6s1aHKe oTBeToB N 2 He JOJIZKHO OBbITh IIOMETOK, COAEPXKAaIlluX
MH(poOpMaAIHIO O JUYHOCTH ydacTHHKa EI'D.

IIpu 3anucu OTBETOB HEOOXOAHMMO CTPOTO CJIEJOBATh WH-
CTPYKIMAM IIO BBINIOJIHEHHUIO paboThl (K rpynmne 3aJaHWUi, OT-
IEeJbHBIM 3aJaHUAM), YKa3aHHLIM B KOHTPOJIBHOM U3MEpUTEeJIb-
HoM MaTtepuajie (nanee — KHM).
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3. 3anosiHeHMe 0JIaHKA PerMcTpanuu
Bnank peructpanuu cocTOUT M3 TPEX yYacTel — BepxHeif,
cpefHell 1 HUxHeH (puc. 1).

BHUMARNE

B y0e[IHTLCR B UEMOCTHOCTH WHABUIYANLHOMG KOMNJIBKTA yacTHKa EM3 (MK), KOTOPLIN COCTOMT M3 Gnanka
peructpaums, Gnanka oreeros N° 1, Gnauxa oTBeros N? 2 w NHCTOB C KOHTPONbHbIMM M3MEpHTENbHLIMK
marepuanamu (KUM);

£3 BHHMATENbHO PACCMOTPETL UMDPOBHIE 3HAUEHUA WTPUXKONA HA GNAHKE PErMCTDALAN H YHWKANbHLIH nomep KitM
Ha nucrax ¢ KUM; , '

B YROCTOBEPHTLCR 8 TOM, YTO HA KOHBEPTE OTPAKENL! umppoew'sumna WTpUXXONa 6naHKa PErUCTPALIAN M .
yuukanonbiit Homep KUM Bawero UK;

3 YROCTOBEpMBLINCD, YTO YKa3auHbIe LndpoBsie ﬁmnm COBRANK, HEoGXOAUMO NOCTABMTL CBOID NOANMCH
CREURanbHO OTBERCHHOM ANA 31010 NOAE Ha Gnakxe perucTpaiwm u Gnanxe orseros N0 1; o

@B chyqae HECOBNANEHWA YKa3aHHbIX UNPOBLIX m%mi cnefiyer 06paTUTLER K OPTaHN3ATOPY B ayAMTODUM 1
nonysuTe apyrod UK. ; ,

© Ynamew ¢ axsamena 8 casui ¢ '-U , g H 22K0HHMA JKIAMEN N0 O
. HapyLeHmeM NOPATXE Nposentsma EN'3 YBOXHTEROHOR NpMHE

h

Puc. 1. Baank pezucmpduuu |
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EM - 2014
OU3NKA

B BepxHeii yacTu 6s1aHKa perucrpamnuu (puc. 2) pacinooXKeHbl:
BEPTHUKAJbHBIN ¥ TOPU3OHTAJIBHBIN IITPUXKOAEI, IIOJIS IJIsI PYKO-
IIUCHOT'O 3aHeceHUs MHPOpMauy, CTPOKAa ¢ o0pasnamMu Hamuca-
HUS CHUMBOJIOB, II0JI€ JJIA COY:Ke0HO OTMETKH U pe3epBHOE II0JIe.

mulnmﬁuum

BHAMAMACE

Puc. 2. Bepxmm yacmov 6AHKA peeucmpayuu

IIo ykasdaHMIO OTBETCTBEHHOrO OPraHH3aTopa B ayAUTOPHUU
yuactTaukom EI'D sanosiHsioTca Bce II0JiA BepxHeil yacTu O6aH-
Ka perucrpamuu (cM. Tabiy. 1), Kpome mojei Aasa ciykeOHOTO
ucnosab3oBanuda (moad «CiaysxkebHas oTMeTKa», «Pe3eps-1»).

Tabauya 1

Yxazanne 1o 3an0JHEHHMIO I0Jeil
BepXHe# yacTu 6JIJaHKa perucTpanuu

Ioasa, 3anoaHsaeMbIe
yuactankoM EI'9 no
yKa3aHHIO OpraHM3aTopa
B AyTHTOPHH

YKa3aHHuA O 3aMO0JHEHMIO

Kop peruona

Kopx cy6exTa Poccuiickoit @enepanuu
B COOTBETCTBUHY C KOJAUPOBKOU (eje-
PaJIbHOI'O CIPaBOYHHUKA CyO'bEeKTOB
Poccuiickoit Penepanum

Kopa o6pa3zoBaTesibHOIO:
yupexJIeHnsa

Koa o6pasoBaTeJBHOrO ydupexAeHHS, B

KOTOpPOM 0o0y4aeTcsa BEIDYCKHUK (KOJ 00-
pa30BaTEJbHOIO YYpeXKAeHUA, B KOTO-
POM IOCTYNAIOIIMH MOJYYMJI IPOOYCK Ha
ET'9), B COOTBETCTBHH C KOJHUPOBKOH,
npuHATO B cyobexkTe Poccuiickon De-

Aepanunu

Kanacc: somMep, 6ykBa

Huadopmanusa o Kjacce, B KOTOpoM 00y-
yaeTcAd BBINYCKHUK (HOCTYHAlOmMMM He

3aMoJIHAETCA)
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Oxonyarue mab.a.

IToas, 3anoJHAEeMbIe
ygactEukoM EI'9 no

YKAa3aHHMIO OpraHu3aTopa

B AyTHTOPHH

Yxa3zaHuda Mo 3aN0JHEHHIO

Kox IIYHRTa IpOBeeHUA

ET9

YkasplBaeTCsd B COOTBETCTBHH C KOJU-
poskoii IITIO BryTpPHM cy6BeKTa Poccuiic-

Koii Penepanun

Howmep ayautopun

Homep ayauTOpHH, B KOTOPOH IPOXOAUT

El'9

Hata npoBegernsa EI'O

IlaTa npoBegenusa EI'9

Kox npeamera

YKasblBaeTcAd B COOTBETCTBUH C IIPHHSA-
TOM KOAUPOBKOM (cM. Taba. 2)

HasBanue npegmera

HasBaHue mpegMera, 10 KOTOPOMY IIPO-
BoaurcAa EI'D (BO3MOKHO B COKpAIIIeHUH)

Ha3Banue u Ko nmpeaMeToB

Tabruua 2

Hassanue npeamera Kox npegmera
Pycckuii 361K 1
MaTtemaTuka 2
dusuka 3
Xumus 4
HNudopmaruka u UKT 5
Buonorus 6
HUcropusa 7
Teorpadpus 8
AHrIuicKu# A3BIK 9
Hemenxuii A3bIK 10
PpaHOY3CKHHA A3BIK 11
O61iecTBO3HaHME 12
Hcnasckuii A3BIK 13
JIureparypa 18

© degepanbHbli UHCTUTYT NEJArOrMHECKUX U3MEpPeHUN



CAMOE MO/IHOE U3AHMUE TUNOBbIX BAPNAHTOB 3ANAHMA EM - 2014

OOULMNANBHBLIE JOKYMEHTbI EM ' PU3NKA

B cpezpneit yacTu 6s1anKa perucTpanuu (puc. 3) pacmooxe-
HBI IIOJIA IJI 3aNUCU CBeleHn# 00 yuyacTHUKe ET'O.

Puc. 3. Ceedenus 06 yuacmHuke
e0uH020 20cyYdaApPCMeEeHH020 IK3AMEHA

Ilonsa cpepgHelli yacTu OJIaHKA PErHCTPAIlMN 3AIOJNHSIOTCS
yuyacTHUKOM EI'D camocTosiTenbHO (cM. Tabu. 3), KpoMe moJieit
o ciayskeOHoro mucrnosib3oBanus («PesepB-2», «PesepsB-3» u
«PezepB-4»). Janusbie mojs yaactHuKoM EI'O He 3amoauAoTCA.

Tabauya 3
YKa3aHMA O 3aN0JHEeHHIO moiei «CBeeHus 00 y4aCcTHHKE
eIMHOr0 roCyJapCTBEHHOr0 3K3aMeHa»

IToana, caMoCTOATEIBHO

- Yxazanuda 10 3aln0JHEHUIO
3amoJgHaeMsbie yaacTEHuKkoM EI'D

damuausa Brocurca uadpopmanusa u3 10-
KYMEHTa, YIOCTOBEPAIOIIEro JIn4-
Umsa
HOCTh yuacTHuUKa EI'Q, B cooTBeT-
bCTBOM Poc-
OT4eCTBO CTBHH C 32KOHOAATEIBCTBO c
craiickoit Penepanuu
JIoKyMeHT

B mnojse 3anuceiBaloTcA apab-
Cepus ckre nu@dpul cepun 6e3 MpobesioB.
Hanpumep: 4600

3anuceIBalOTCA apabckue nud-

Homep | pel HOMepa 6es npo6enos. Hanpu-
' mep: 918762 '
Tlox (OK mam M) CTaBUTCA MeTKa B COOTBET-

CTByIOIEM HoJie

B cpengueit yacTu 61aHKA perHCTpamUuy TaK)Ke PacIIOJIOXKeHa
KpaTKasg MHCTPYKIUA II0 OOpPeAesIeHHIO IeJOCTHOCTH UHIUBU-
AyaJbHOTO KOMILIeKTa ydyacTHuKa EI'Q (puc. 4) u moJsae aaa
noxnucu yyactuuka EI'D. '

© degepanbHbii MHCTHTYT NEAATOTMYECKUX U3MEPEHUN
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3 yGRAUTLCA B LBNOCTHOCTH RHAWBNAYANLHOTO KOMMNEXTa yacTHmka ET3 (MK), xotopeilh cocTonT na Gnanxa
perncrpaimms, Gnaika orseros N2 1, onanmmoewzumoscmmpmwummpmwm
marepmanami (KAM);

B BHUMATENLHO PaccMOTPeTL UNGPOBLIE SHAUEHUA WTPHXKOAA HA Gnanxe PErNCTPALIAN W YHWKANBHLIH HoMep KM
Ha nmcrax ¢ KHUM;

(3 YROCTOBEPMTLCR B TOM, HTO Ha KOHBEPTE OTPAKEHH! UM(POBLIE 3HAHEHUA WITPHXKOAA GNaKKa PEruCTPaLIMM K
yHuKanbHbii Homep KUM Bawero UK;

YAOCTOBEPMBILMCS, YTO YKA3aHHbIE UMDPOBLIE 3HAYCHHA COBNANK, HEOGXORUMO NOCTABHTL CBOI NOANNCL B
CNELMANLHO OTBERSHHOM [NA JTOr0 NONE Ha Gnanxe perucTpauwm m Gnanxe oTBeTOB Net;

8 CRy4ae HECOBNANEHHA YKa3aHHbIX LMDPOBLIX 3HA4EHIMA CnefyeT 06paTHTLCA K OPraMn3aTepy B ayuTopuu #
nonyuuTs APYrof UK.

T o 3 " PSS e e R o
e

Puc. 4 Hpamrcaﬂ UHCMPYKYUL No onpeaeﬂenuio yesocmuocmu
unoueudyanvHozo kKomniexma yvacmuurka EI'D

B muKHell yacTtu OJaHKa perucTpamydy pacliojioXkeHa 00-
JacTh JJI OTMETOK OpraHu3aTopa B ayAUTOPUM O (haKTax yjaa-
JeHuA ydyacTHuka EI'D ¢ sk3amMeHa B ¢BA3U ¢ HapyllIeHUEM IIO-
panka npoBegenus EI'9, a Takike o ToM, UTO YUaCTHHUK He 3a-
KOHYMJI 9K3aM€eH I10 YBAXKUTEJbHOU npuduHe (puc. 5).

Ynanes ¢ 5K3aMeHa 8 CBAIN ¢ 0 i He 3ax0HMN IKSAMEH N0 0O
HapYWeHIEM NOPARKA nposenewita E7'3 YSRNATERLHON NPHHNe

Puc. 5. O6racmo 0 ommemok opzaHu3amopa 6 ayoumopuu
' 0 paxmax yoarenus yvacmuuxa EI'D

3aroJIHeHMe T10JIeil OPpraHM3aTOPOM B ayJUTOPHH 0043aTeIbHO,
ecsau ydyacTHUK EI'D ynanéH ¢ sxk3daMeHa B CBA3U C HapyllleHUEM
nopaaka npoBegenusda EI'D mau He 3aKOHUYMJI 3K3aMeH IIO yBa-
KHUTeJbHOM nmpuunHe. OTMETKa OpraHu3aTopa B ayJIUTOPUM 3a-
BepseTcs IMOAINNCHI0 OpraHU3aTopa B CIEHAJbHO OTBEIEHHOM
IJIS 9TOrO IoJie OJlaHKa peructpanuu yuactHuka EI'D, a Takike
(duKcupyeTcs B IPOTOKOJIEe MMPOBEIEHUS 9K3aMeHa B ayAUTOPUU.

ITociie okOHUaHUS 3aIOJTHEeHUA OJIAHKA PETrUCTPaIlU U BBIIIOJI-
HEeHHA BCeX IIYHKTOB KPAaTKOM MHCTPYKIIUYU II0 OIIPeieJIeHHIO 11e-
JIOCTHOCTU MHIANBHUAYAJILHOIO KOMILJIeKTa yuacTHUKa EI'9 (« o
Hauvajia paboThl ¢ 6JIJaHKaMU OTBETOB CJIEAYET:») yuyacTHUK EI'D
CTABUT CBOIO IOAIINCH B CIIEIUAJIBLHO OTBEIEHHOM JIJIA 3TOTO MOJIe.
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OU3NKA

4. 3anoasenue 6;1aHKa 0TBeTOB N2 1

B BepxHeil vacTu O6sanka orBeToB Ne 1 (puc. 6) pacmososxe-
HBl BePTHUKAJbHBINA WHITPUXKOJ, MOPHU3OHTAJBHBIN IITPUXKOL,

g llli
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CHEBRRNIIN

Puc. 6. Brank omeemos N¢ 1
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CTPOKa ¢ 00pa3naMu HallMCAHUA CUMBOJIOB, IOJA AJISA 3aII0IHe-
Hua yuyacTHuKOM ET'9, a TakoKe moJjie AJs CIyKeOHOI'0 MCIO0Jb-
soBaHud («Peseps-5»). Uudopmanus ajia 3alloJHeHUS NoJeH O
KOJle PeTHMOHAa, KOJe U Ha3BaHWHU IpeaMeTa NOJI’KHa ObIThb IIPO-
nyb6JMpoBaHa ¢ uH(popMaliueii, BHECEHHON B O1aHK perdCTpaInu.
B cpepneir yactu 6;1anka orBeToB Ne 1 (puc. 7) pacmoJoxe-
HBI IIOJIA JJIA 3allMCU OTBETOB Ha 3ajaHusd (Tuma A) ¢ BLIGOpOM
OTBEeTA M3 IPEJOKEeHHBIX BapuaHTOB. MakcuMaJbHOE KOJIH-
yecTBO Takux 3azauuii — 60 (mecthaecar). MakcuMaiabHOe
Y1CJI0O BAPDMAHTOB OTBETOB Ha KayKaoe 3aganme — 4 (4eTwIpe).

é

Puc. 7. O6acmv omeemos Ha 3adanusa muna A

OOsacTh OTBETOB Ha 3aJaHUS THIA A COCTOUT M3 TOPU3OH-
TaJbHOrO panxa HomepoB 3aganuit KUM. Ilox kKakasiM HOMe-
POM 3alaHUA PACIIOJIOMKEH BePTUKAJIbHBINA CTOJIONMK U3 UETHIPEX
KJgeToueK. {18 Toro 4To6bl OTMETUTHh HOMEDP OTBETa, KOTOPLIH
yyacTHUK EI'Q cumTaerT mpaBHJIBHBLIM, IIOJ HOMEPOM 3aJaHUS
OH JOJI’KeH IOCTaBUTh METKY («KpPEeCcTHK») B Ty KJETOUYKY, HO-
Mep KOTOpPO# COOTBETCTBYET HOMEDPY BBIOPDAHHOT'O MM OTBETA.
O6pasen HanHuCcaHKUA METKH IIPUBEAEH Ha OJ1aHKe oTBeTOB Ne 1
s ymob6cTtBa paboThbl KJIETOUKU HA JIEBOM M IIPABOM IIOJISAX
Os1aHKa oTBeTOB N 1 MpoHYyMepOBaHBI. :

B obmactu oTBeTOB Ha 3ajaHuA TUNa A Helb3s JOIyCKATb

. CJIy4a#HBIX IIOMETOK, KJISIKC, IIOJIOC pa3Mal3aHHBIX YEepPHUJ U
T.4., TaK KaK IIPX aBTOMATHU3NPOBAHHOU 00paboTKe 3TO MOXKET
OBITh pacno3HaHO Kak oTBeThl Ha 3aganuda KMM. Ecau He yaa-
JIoch U30eKaTh CIyYalHBIX ITIOMETOK, UX CJIeAYEeT 3aMEHHUTDL B
objacTu «3aMeHa OIINOOUYHBIX OTBETOB Ha 3ajaHusd Tuia A» Ha
Te OTBETHI, KOTOpPhIe yuacTHUK EI'D cunuTaeT npaBUJIBHBIMU.

IIpu 3amonHeHnu ob6JacTH OTBETOB Ha 3aJlaHUsA THUIIA A clie-
IyeT CTPOTO COOJI0aTh MHCTPYKIIMY IIO BHIIIOJHEHUIO pPabOoTHI
(¥ rpymnme 3amaHuUil, OTAEJIbHBIM 3aJaHUAM), IIPUBEJEHHBIE B
KHNM. B cTosibiie, COOTBETCTBYIOIIIEM HOMEPY 3aJlaHUA B 00J1a-

26 © depnepanbHbit MHCTUTYT NEAArOrMY4ECKUX U3MEPEHUA
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CTH OTBETOB Ha 3aJaHUA TUHOa A, ciaenyer geJaTh He 6oJjee of-
HOU MeTKH. IIpM HaJIWMYUM HECKOJBKUX METOK TaKoe 3ajjaHue
3aBeloOMO OyJleT CYUTATHCS HEBEPHO BBHINIOJHEHHEIM.

MokHO 3aMEHHUTh ONIMOOYHO OTMEYEHHBI OTBET U IOCTa-
BHTBb ApPYyroii. 3aMeHa OTBeTa OCYILECTBJISETCA 3allOJHeHUeM
COOTBETCTBYIONINX I0OJIeH B 00JIaCTH 3aMeHBI OIIMOOYHBIX OTBe-
TOB Ha 3aiaHud Tumna A (puc. 8).

Puc. 8. O6aacmb 3amerbl owubouHblX 0Omeemos Ha 3ad0arnus muna A

3aMeHHUTh MOYKHO He 6oJiee 12 (1BeHaA1IaTH) OMINOOYHBIX OTBE-
TOB IIO BCeM 3aJlaHuAM Tuma A. J[Jis 3Toro B COOTBETCTBYIOIIIEE IO~
Je 006J1acT 3aMeHBI OIIMOOYHBIX OTBETOB Ha 3aJaHUA THIA A cie-
ZyeT BHECTH HOMep OIINOO0YHO 3aII0JTHEHHOTO 3aIaHUs, a B CTPOKY
KJIETOYEeK BHECTH METKY BEpHOro orBeTa. B ciydae, ecau B moJas
3aMeHBI OIIMOOYHOT'0 OTBETA BHECEH HECKOJIBKO pa3 HOMep OAHOTO
U TOT'O JKe 3aJJaHus, TO Oy/IeT YUYNUTHIBAThCS noc.nem{ee UcIpasnJe-
Hue (OTCUET CBepXy BHU3 1 CJIEBA HAIIPABO).

Husxe o61acTi 3aMeHBI OIINGOYHBIX OTBETOB Ha 3aJJaHUA TH-
nma A pasMeleHEI NOJIA AJIA 3allMCH OTBETOB Ha 3afiaHudA Tuna B
(3amanusa ¢ KpaTKUM oTBeToM) (puc. 9). MakcumaJbHOE KOJIH-
yecTBO 0TBeTOB — 20 (aBazmath). MakcuMajibHOE KOJIMUYECTBO
CHUMBOJIOB B OJHOM oTBeTe — 17 (ceMHaAaTh).

KpaTkuii oTBeT 3amuchIBaeTca clipaBa OT HOMepa 3aJlaHUA
Tuna B B o6sacTH OTBEeTOB ¢ HazBaHHEM «Pe3yJbTaThl BBIIIOJ-
HeHHs 3ajaHuil Tuna B c oTBeToM B KpaTKO# popme».

Puc. 9. 06.nacmb 611;1 omeemos Ha 3adanus muna B
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KpaTkuii oTBeT MOXKHO JaBaTh TOJBKO B BHJIe CJIOBa, OMHOI'0O
1eJIOT0 YKCJIa NJIM KOMONHAIuU OYKB U Udp, eClIu B HHCTPYK-
IIUM [10 BBLIIOJHEHHIO PaboOThI HE YKa3aHO, YTO OTBET MOYKHO
aTh C UCII0Jb30BaAHUEM 3allAThIX JIJIA 3allCH OTBETa B BUJE Ae-
CATUUYHOM Apo0M UM B BUjie epednciieHnsd TpeOyeMbIX B 3aja-
HUHU nyHKTOB. Kakaas nudpa, OykBa, 3andarad UiId 3HAK MHU-
HyC (eclii YHCJIO OTpUIlaTeJbHOE) 3alINCHIBAETCA B OTAEJbHYIO
KJIETOYKY, CTpOro mo obpasity u3 BepxHell uactu OimaHka. He
paspeliaeTcs UCIOJIb30BaTh IIPU 3aIIMCH OTBeTa Ha 3aJaHUdA TH-
na B HUKaKuX MHBIX CHMBOJIOB, KpOMe CUMBOJIOB KUDUJIJIUILBI,
JIJATUHUIBI, apabckux nudp, 3anaToil u 3Haka geduc (MUHYC).

Ecau TpebyeTcsa HanucaTh TEPMUH, COCTOAIININ U3 ABYX UJIUA
6oJiee CJIOB, TO MX HYYKHO 3aIMcaTh OTAeJbHO — uepe3 mpobes
niu peduc (kaxk TpedyIoT MpaBuia IPaBOMUCAHMA), HO He UCIIOJIb-
30BaTh KaKoro-janbo pasaenuTess (3anATad W IIpP.), €CJIA B UH-
CTPYKIIMH IO BBHIIIOJHEHHNIO paboThl He YKa3aHa aApyraa ¢opma
HaAMMCAHMUA OTBETA Ha JaHHoe 3ajaHue. Ecau B TakoM TepMuHE
oKakeTcAa OYKB 0oJibllle, UeM KJIETOUEK B II0JIe AJIA OTBETa, TO
BTOPYIO YacTh TePMHHAa MOXKHO IucaTh Oosiee yoopucto. TepmMmun
cjenyeTr MUCaTh MOJHOCTHIO. JI1oOble cOKpanieHUs 3allpeIleHbl.

Ecsu KpaTKuM OTBETOM JOJI’KHO OBITH CJIOBO, IIPOIyIIIeHHOE
B HEKOTOPOM IIPeJJI0XKeHUH, TO 3TO CJI0BO HYKHO NMUCATh B TO’
dopme (pox, umciio, IAAEK U T.I1.), B KOTOPOM OHO JOJIKHO CTO-
ATH B IPEAJIOKEHUH.

Eciou yncioBO# OTBET HOJyd4aeTcs B BUje Apodu, TO e€ caeny-
eT OKPYTJIUTH A0 IIeJIOTO YMCJia II0 IPpaBUJjIaM OKPYTIJIEHUdA, eCJIN
B MHCTPYKIIMH II0 BBITIOJTHEHUIO pabOThI He TpedyeTcs 3amncaTh
OTBeT B BHUJEe JecATUYHOH apobu. Hanpumep: 2,3 okpyriasercs
no 2; 2,5 — mo 3; 2,7 — mo 3. 3To NpaBUJIO JOJIKHO BEIIOJIHATE-
cs IJISA TeX 3afJaHu#, AJIsI KOTOPBLIX B MHCTPYKIIUM IO BBHIIIOJIHE-
HHIO paboThI HET YKa3aHU, YTO OTBET HYKHO JJaTh B BUJE JecCs-
THYHOMN ApoOH.

B orBeTe, 3amucaHHOM B BHUIE JECATHYHON ApoOu, B Kaue-
CTBe pa3ejIuTelIs cjeAyeT YKa3blBaTh 3aNATYIO.

3anuceIiBaTh OTBET B BHJE MATEMaTHYE€CKOTO BHpameHna
nin popmyisl 3anpeniaerca. Heibasa mucats Ha3BaHUA €JUHUILL
n3MepeHus (rpaiychol, IPOIEHTHI, METPhI, TOHHBI U T.A.). Heno-
IIYCTUMBI 3aTOJIOBKH HUJIM KOMMEHTApUH K OTBETY.

B Hu:kHeH uacTu OJanka orBeToB Ne 1 mpeycMOTpPEHBI IOJIA
JLJIsT 3alIMCHU HOBBIX BapMaHTOB OTBETOB HA 3aJaHusA Tuna B B3a-
MeH omuboyHo 3anucaHHbIX (puc. 10). MaxkcumMaibHOE KOJIHU-
YeCTBO TAKHX McCIIpaBjieHuil — 6 (11ecTs).
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Puc. 10. O6racmbv 3amerbl ouLubouHbLX OME8emos Ha 3adanus muna B

s usMeHeHUs1 BHECEHHOrO B Gy1aHK oTBeTOB Nt 1 oTBeTa Ha

~3afiaHue THNA B HaJ0 B COOTBETCTBYIOLUX IOJAX 3aMEHBI IIPO-

CTaBUTb HOMED UCIIPaBJsieMOro 3ajjlaHusA Tuna B u 3anucarts HO-
BOe 3HAUYeHUEe BEPHOI'O OTBETA HA YKa3aHHOe 3a/aHue.

5. 3anmosHeHUe 6JIaHKA OTBETOB No 2

Bnank orBeToB Ne 2 mpenHasHaueH AJIsi 3allUCH OTBETOB Ha
3aJlaHNA C pa3BEPHYTHIM OoTBeTOM (puc. 11).

B BepxHeii yacTu 0J1aHKa 0oTBETOB Ne 2 pacIojiosKeHbl BEPTHU-
KaJIbHBIH IIITPUXKOJ, TOPU3OHTAJBHBIN IITPUXKO, ITOJIS AJIA PY-
KOIIMCHOTIO 3aHeceHuA nHpopmanum yuacTaukoMm EI'D, a Ttaxike
nonsa «JlomomHuTeNbHBIN OJaHK OTBETOB N 2», «JIumcT Ne 1»,
«PesepB-8», KoTophie yuacTHuKOM EI'D He 3anoiHsa0TCA.

Nudopmaniua s 3alMoJHEeHUs I10JIel BepXHel yacTu OJiaH-
Ka: KOJ peruoHa, KoJ 1 HaszBaHUe IIpeMeTa, JOJIKHAa COOTBET-
CTBOBaTh MH(MOPMAIM, BHECEHHON B OJIaHK pPErucTpanum U
O0saHk orBeTOB Ne 1.

ITone «JlomonHuTeNbHBIN GJaHK OTBEeTOB Ne 2» 3amoJyiHAET
OpPraHM3aTOpP B AayAWUTOPHU IIPH BbIAaue HOIOJHUTEJIBLHOTO
O0smamka orBeToB Ne 2, BOUCHIBasi B 3TO moJje nudposoe 3Haue-
HHe IITPUXKOJA NOMOJHHUTeJbLHOro OJaHKa oTBeToB Ne 2 (pac-
IIOJIOXKEHHOe II0J IIPUXKOAOM OJIaHKA), KOTOPBIM BBIAAETCA
yuacTHUKy EI'D.

" ITone «PesepB-8» He 3amoJHAETCS.

B Hm)KHEH yacTu 61aHKa paciojiodkeHa 006JiacTh 3allUCH OT-
BETOB Ha 3ailaHNA C OTBETOM B pa3BEPHYTOH opme (Ha 3aiaHUA
tuna C). B aroit o6nactu yuactauk EI'O 3anuchiBaeT pa3BepHy-
Thle OTBETHI Ha COOTBETCTBYIOIIHE 3aJJaHUSA CTPOTO B COOTBET-
CTBUM ¢ TpeOboBaHUAMHU MHCTPYKIMU K KM u oTxenbHBIM 3a-
naanam KUM.

IIpu HepmocTaTKe MeCTa IJIA OTBETOB Ha JIHUIEBOH CTOpPOHE
6s1aHKa oTBeTOB Ne 2 yuacTHMK EI'O MoKeT IpoAOoIKUTDh 3alIu-
cu Ha 000OpPOTHOM cTOpOHE OJIaHKAa, CAejlaB BHU3Y JINIIEBOH CTO-
POHBI 3aIIUCh «CMOTPHU Ha obopore». [Iaa ynobcTBa Bce cTpaHU-
bl Os1aHKa 0TBeTOB Nt 2 IPOHyMEpPOBaHbI M1 Pa3JIMHOBAHBI IIyH-
KTUPHBIMHU JIUHUAMH «B KJIETOUKY».
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OU3NKA O®ULIMANIbHBIE JOKYMEHTI EM

TR

MNpu HenOCTaTKe MOCTa ANA OTBETA HCNOML3YITE 05OPOTIYIO CTOPOHY Grianea

Puc. 11. Baaux omeemos N¢ 2

IIpu HegoCTaTKe MecTa sl OTBETOB Ha OCHOBHOM OJIaHKe OT-
BeTOB Ne 2 yuacTHuk EI'O MoKeT mpogoKuUTh 3allUCcH Ha HO-
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OGULIMATIBbHBIE JOKYMEHTbI EM _ OU3NKA

IMOJIHUTEJIBbHOM OJiaHKe 0TBeTOoB Ne 2, BBIZlaBaeMOM OPraHMU3aTO-
POM B ayAUTOPUHU IO TPeOOBAHMUIO YUAaCTHHKA B CJIydae, KOrLa Ha
OCHOBHOM OJ1aHKe oTBeTOB Ne 2 He ocTasoch Mmecta. B caydae 3a-
IOJITHEHU S NOIIOJIHUTEJBbHOro 61aHKa 0TBeTOB Ne 2 ITpu He3arroJ-
HEHHOM OCHOBHOM 0OJlaHKe OTBeTOB N¢ 2, OTBeThI, BHECEHHEIE B
JMOIOJHUTEJIbHBIA OJaHK 0TBETOB N¢ 2, oIleHUBaThCs He OyayT.

6. 3anosHEeHHKE TOMOJHUTEIbHOTO GJIaHKA OTBETOB Ne 2

HomonHuTe bHBIN OMaHK oTBeTOB Ne 2 mpenHasHaudeH OJIs
3allMCH OTBETOB HA 3aJlaHUA C Pa3BEPHYTHIM OTBeTOM (puc. 12).

JlonmosiHuTENbHBIN OJIaHK OTBETOB Ne 2 BBIJAETCS OpraHM3a-
TOPOM B ayAUTOPHHU MO TpeboBaHUIO yuacTHuKa EI'D B cayuae
HeXBaTKM MeCTa AJIsI Pa3BEPHYTHIX OTBETOB.

B BepxHel yacTu JOIOJHUTEJILHOIO OJIaHKa OTBETOB Ne 2 pac-
MOJIOXKEHBI BEPTUKAJBHBIN HITPUXKOJ, TOPU3OHTAJIbHBIN HITPHUX-
KO U ero nu@poBoe 3HaueHue, mnoJjsa «Kox peruona», «Kopg
npeamera», «HasBanue mpegmera», a Tak:ke moJs «Cienyrornuii
JIOIIOJTHHATEJILHBIN 0J1aHK 0TBeTOB Ne 2» u «JIueT Ne», « PesepB-9».

Nudopmanusa ajsa 3amoJHEeHU MMOJeH BepxXHell yacTu OJiaH-
Ka («Kox peruona», « Kox mpeamera» u « HazBanue npeagmera»)
IOJI)KHA TOJIHOCTHIO COBMAaJaTh C HHMOpPMAIie OCHOBHOIO
O1aHKa oTBeTOB Ne 2. '

ITona «Caeaymoomuil JOIOJHUTEIbHLINA 0JJaHK OTBETOB Ne 2»
n «Jluct No» 3amosHAET OpraHmM3aTop B ayAUTOPUHU B ciaydae
HEeXBATKHM MecTa JIJis Pa3BEPHYTHLIX OTBETOB Ha OCHOBHOM U pa-
Hee BBIJaHHOM JIOIIOJHUTEJIbHOM OJIJaHKe OTBETOB Ne 2.

B mose «JIuct Ne» opraHmsaTop B ayAUTOPUM IIPU BbIgaue
IOIIOJIHUTEJILHOrO OJIaHKa OTBeTOB No 2 BHOCHUT NMOPSAIKOBBIN
HOMep JucTa padboTel yuacTHuka EI'Q (mpu aTom jsucrtom Ne 1
SIBJISIETCA OCHOBHOM OJIaHK OTBeTOB Ne 2, KOTODBIN yUYaCTHUK
ET'S monyuna B cocTaBe HHAMBUAYAJbHOTO KOMILJIEKTA).

ITone «Cunenyromniuii JONOJHUTENbHBINA OJIaHK OTBETOB Ne 2»
3aMOJIHAETCS OPraHU3aTOPOM B ayAUTOPHUU IPH Bbiade claeny-
IOIIeT0 AOTIOJHUTEJIbHOro OJIaHKa OTBeTOB Ne 2, ec/it YUaCTHUKY
EI'D He xBaTH/JI0 MecTa Ha paHee BbIJaHHBIX OJaHKaX OTBETOB
Ne 2. B aTom ciyuae opraHu3aTop B ayAZUTOPUU BHOCHUT B 9TO I10-
Je 1u(poBoe 3HaUEeHHE UITPUXKOJA CJAEeAYIOIIEero JOIOJHUTEb-
HOTO OslanKa oTBeTOB Ne 2 (pacmoJioskeHHOe IIOJ HITPUXKOAOM
6s1aHKAa), KOTOPBIH BBIZAET yuacTHUKY EI'Q 1A sanosiHeHnd.

ITone «Peseps-9» He 3amonuseTcs.

OTBeThl, BHECEHHBIC B CJAEAYIONINI JOMOJHUTEJIbHbBIN OJIAaHK
oTBeTOB Nt 2, OolleHUBaThCA He OYAYT, €CJIU He MOJIHOCTBIO 3aI10JI-
HEeHBI (WJIX He 3aMOJHEeHbl COBCeM) OCHOBHOM OJIaHK OTBETOB Ne 2
U (1K) paHee BbIIaHHbIE JONOJHUTEIbHbIe OJIaHKK OTBETOB No 2.
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Puc. 12. Jonosrnumenvhuiii 6aank omeemos Ne 2
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CAMOE NOJTHOE U3/IAHWE TUMOBbIX BAPMAHTOB 3AAHN El3 - 2014

06PA3UbI IK3AMEHALIMOHHbIX BJIAHKOB OU3NKA

06pa3ubl 3K3aMeHaLMOHHbIX 6NIAHKOB

BHAMAMAL! - -

1 y6eauTLCR B LBNOCTHOCTH MHANBUAYANLHOMO KOMEKTa yuacthuxa EM3 (UK), mopui cocrout n3 Gnakka
perncTpatmu, 6nanxa orseros N° 1, Gnanka 0186108 N2 2 1 IKCTOB C KOKTPONbHLIMK H3MEPHTENbHLIMA
marepuanamn (KUM); -

B BHUMATENBHO PACCMOTPETL UMGPOBLIE aua%uua WIPHXKONA Ha Onaxxe perncrpauum n ymxauwuﬁ Homep KM
Ha fncTax ¢ KUM;

X YROCTOBEPUTLCH B TOM, YTO Ha KOHBEPTE OTpaXeHb! LM(IPOBLIE 3HAUBHUA UITpRXKofia GnaHKa perucTPaLvMmM u
yuuxanbuuﬁ Homep KUM Bautero WK; :

(2 YROCTOBEPMBILIKCH, 4TO YKA3AHHbIE UN(POBDIE SHAUEHNA COBRANK, HEOOXONMMO NOCTABKTL CBOID NOANNCY B
CRELMANbHO OTBERBHHOM ANA JTOTO NONE Ha GnanKe peracTpauun u Gnanke otsevos N° 1;

B CAiyae HECOBNANGHHA YKA3aHHBIX LWAPOBLIX 3Ha4eHNN cheayeT 06PATHTLCA K OPFAHN3ATOPY B ayAWTOPUM W
nony4uTs npyrow WK,

Ynasnes C K3aMENa B CBASH C 0 § He 32K0HIN SKIAMEN 110 O

YOIKHTERLHOR NI

Hapywexmen O Rposener EF3

© denepanbHblit UHCTUTYT NEAArorMHECKUX U3MepeHun
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06PA3UbI 3K3AMEHALWOHHbIX BJIAHKOB
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CAMOE MOMIHOE U3JIAHVE TUNOBbIX BAPMAHTOB 3AZAHWN Er - 2014

OBPA3LIbI 3K3AMEHALIMOHHbIX BIAHKOB OU3UKA
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B FloM HZIOCTETRS MECTA /UW OTBETS HCNONLIYHTE 05OPOTHYIO CTOPOHY Gnata u
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O6PA3Lbl 3K3AMEHALMOHHbIX BJIAHKOB
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CAMOE NO/IHOE W3AHUE TUNOBbIX BAPMAHTOB 3AAHMN Er3 - 2014

BAPWUAHTbI 3K3AMEHALWOHHbIX PABOT ' PU3NKA

‘BAPUAHTbI 3K3AMEHALIUOHHDbIX PABOT

MHCTPYKLUA NO BbINOSIHEHUIO PaboThI

151 BRITIOJIHEHUA 9K3aMeHAI[lMOHHOMN paboThI 10 QU3NKE OT-
Bogutrca 3 yaca 50 munyt (230 munyt). Pabora cocrout mu3 3
YyacTei, BKIIOYAIINX 35 3agaHuii.

Yacte 1 copepxxur 21 3aganue (A1-A21). K xaxxkaomy 3aza-
HUIO JaeTcA 4 BapuMaHTa OTBeTa, M3 KOTOPLIX IPaBHJIbHBIA
TOJIBKO OJUH.

Yacte 2 cogep:kurt 4 3aganus (B1—-B4), B KOTOPBIX OTBET He-
00xoqMMO 3amucaTh B Bujie Habopa mudp.

Yactp 3 comepxxkut 10 3amau: A22—-A25 c BblﬁopOM OZHOTO
BepHoro orBeTa u C1-C6, nyis KoTOophIX TpebyeTcs XaTh pa3Bep-
HYTbIE pelieHusd.

IIpy BHIYHCIEHUAX Pa3pelaeTca UCI0Jb30BATh HENPOrpam-
MHUPYEMBIil KaJbKYJIATOP.

Bce 61anku EI'9 3anmonusaorcsa APKUMHU YEPHBIMH qepHnJIa-
mu. JlonmyckaeTcsa MCHOJb30BaHHE IeJIeBOM, KAaIUJIJIAPHON HUJIU
NepbeBOH PYyUeK.

IIpu BRImONIHeHMU 3aJaHUl Bbl MOXKeTe MOJIL30BATHCA UYEP-
HoBUKOM. O6paIiaem Baiite BHUMaHue Ha TO, YTO 3allCH B Uep-
HOBHKe He OYAYT YUMTHIBATLCS ITPU OLlEHUBAHUU PAOOTHI.

CoBeTyeM BBITIOJIHATH 3aJJaHUSA B TOM IOPSAAKE, B KOTOPOM
OHM AaHbl. [IJI1 9KOHOMUY BpEMEHM IIPOIIyCKanTe 3ajjaHue, KO-
TOPOE HE YAAETCA BBINOJHUTH CPa3dy, U IepexoAuTe K Caenylo-
miemy. Eciu mociie BeinoiHeHUus Bceir paboTsl y Bac ocraBercsa
BpeMs, Bbl cMOKeTe BepHYThCA K IIPONYIIEeHHBIM 3aJaHUSAM.

Bannel, nonyueHHble BaMu 3a BLINIOJIHEHHBIE 3aaHUSA, CYM-
mupyiorca. IlocTapaiiTech BBINOJHUTh KaK MOKHO OoJibliie 3a-
JaHU#i 1 HaOpaTh HanOoJIbIIlee KOJIMUEeCTBO 0aJIJIOB.

Kenaem ycnnexa!
Husxe npuBefeHEl CIPABOYHbIE JAHHBIE, KOTOPhIE MOTYT II0-
Hazo6uThCA BaM IIpu BhINOJHEHNH PAGOTHI.
MecaTuunapie IPUCTaABKH

1Haumeno- (O6o3naue-| Muoxu- {(Haumeno-|006o3naue-| Muoxu-
BaHHe HHEe Telb BaHHE HHEe TeJb
rura r 109 CaHTH c 102
Mera M 106 MHJLINA M 103
KHJIO K 103 MHKDPO MK 106
TeKTO r 102 ' HaHO H 10-9
Aenu it 101 IIHKO I 10-12
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OU3NKA BAPUAHTbI 3K3AMEHALMOHHbIX PABOT

Koncrantsl

YUCJIO T : n=3,14

yCKOpeHHe cBOOOJHOro nafgeHud Ha 3emie g = 10 m/c?

IrpaBUTALMOHHAA IIOCTOAHHAM G =6,7-10"11 H-m2/kr?
YHHBEpCAJbHAA ra3oBas MOCTOAHHAA R = 8,31 [I:x/(monp-K)
nocTosHHaA Bonrsnmana k=1,3810"28 Iax/K
IIOCTOAHHAA ABorazpo N, = 6-1023 moup™!
CKOPOCTbH CBE€Ta B BAKyyMe c=3108m/c
I}:gzcg%)cp;?llg;f:r IPONOPLMOHANLHOCTH B 33~ , _ 4L —9-10°H-m2/Kn2

1180

MOJYJIb 3apPSAAA 3JIeKTPOHA (3/IeMEeHTapHbIE e = 1,6:107192 Ka
3JIEKTPUYECKUI 3apsaL)

nocrogrnada Ilnanka h=6,6-10"34 IIsx-c

CooTHomIeHNA MeKAy Pa3JIHYHBIMH eNHHHI[AMHU

TeMIepaTrypa . 0K =-273 °C

aTOMHadA eINHHUIIA MaCChL la.e.m. =1,66'10"27 kr
1 aToMHas eAUMHMIIA MacChl 9KBUBA- 931,5 MsB

JIEHTHA

1 2/IeKTPOHBOABT 13B=1,6-10"19 ITxx

Macca yacTuiy

3JIEKTPOHA 9,1-103lkr = 5,510 % a.e.m.
IIPOTOHA 1,673-10 2" xr = 1,007 a.e.M.
HeUTpoHa 1,675-1027 xr = 1,008 a.e. M.

ILroTHOCTH
BOJBI - 1000 xr/m3 amoMuHuA 2700 kr/m3
npeBecuHbl (cocHa) 400 xr/m3 ’KeJre3za 7800 xr/m3
KepocuHa 800 xr/m3 pTyTH 13 600 kr/m3
IIOACOJTHEUHOT'O 900 kr/m3
MacJja
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BAPWAHTbI IK3AMEHALMOHHbIX PAGOT ‘ OU3NKA

Y neapHad TEIJIOEMKOCTD

BOZBI 4,2-108 IIxx /(xr-K)
abAa 2,1-103 I /(xr-K)
JKeje3a 460 Ix/(xr-K)
CBHHIIA 130 Ok /(xr-K)
AJIIOMUHUA 900 Ix/(xr-K)
MeIoHu o 380 I)x/(xr-K)
YyryHa 500 I»x/(xr-K)

Y neapHas TENJIOTAa

napoo6pa3oBaHUS BOAKLI 2,3-106 Ik /xr
IJIABJIEHUSA CBUHIA 2,5:10% I /xr

ILJIABJICHUA JIbAA 3,3-105 I /kxr

Hopmansnsbie ycioBus

JaBiIeHUe 10%Ila TeMIIepaTypa 0°C

Moaspaasa macca

asora 28:1073 Kr/Monp  KHCJIODPOAA 32:1073 xr/monsn

aprosa 40-1073 Kr/mMonp  JIHTHA 6-1073 xr/mMoab

BogopoAa  2:1073 kr/mMonp  BOJAHI 18:10-3 xr/Mounb

rejus 4-1073 kr/Monp  HEOHA 201073 kr/moun

BO3JyXa 29108 kr/Monp  yTAEKHCIHOrO  44-1073 xr/Moub
rasa
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CAMOE NONHOE U3JAHUE TUNOBbIX BAPUAHTOB 3AJAHNIA

BAPUAHT 1

Yacts 1

AnnEn

Yactb 1

v [1[2[3]4

Yacts 1

s [12[3]4]

40

® 0 & 0 ¢ 0 & 0 5 O 0 O O O O O O O O O O O O O O OO OGO O OO OO OGO O N OO OO O P C GG OSSO OO OO O O SO P S OSSOSO e 0

BapuanTt 1’
YACTbH 1

ITpu évinonnenuu 3adanui wacmu 1 6 6nanxke omeemoé N 1 nod
HomepOoM e6vinoansemozo Bamu 3adanus (Al—A21) nocmasévme
3HAK «X» 6 KlemoikKe, HOMep KOMOpPOI coomeemcmeyem HOMeEPY 6bi-
6pannozo Bamu omeema.

Al. Yernipe Tena gBuraauck no ocu Ox. B rabiuie npen-
CTaBJIeHA 3aBHCHUMOCTb X KOOPAMHAT OT BPEMEHHU.

t, c 0 1 2 3 4 5
Xy, M 0 2 4 6 8 10
Xy M 0 0 0 0 0 0
X3, M 0 1 4 9 16 25
X4 M 0 2 0 -2 0 2
¥V KaKoro u3 TeJ CKOPOCTh MOTJIA ObITh IIOCTOSIHHA U OTJNYHA

oT HyJIs?

1 2) 2 3)3 4)4

A2, IITapuk ABUIKETCS II0 OKPYKHOCTH PaANyCOM I CO CKOPO-
cThio U. KaKk M3MEHUTCS ero IeHTPOCTPEeMUTEbHOE YCKOPeHUe,
ecJId paguyc OKPYsKHOCTHM YBeJHMYUTh B 3 pasa, OCTaBUB MO-
AyJb CKOPOCTH IIIapUKa IIPEeXKHUM?

1) yBesrnuurca B 3 pasa
2) yMeHbUINTCS B 3 pasa

3) yBeanuurcs B 9 pas
4) ymeHbIIUTCA B 9 pas

A3.VY nosepxHocTH JIyHBI Ha KOCMOHaBTa AeifiCTBYeT cuJja
tarorenusa 120 H. Kakasa cuna TaroreHuns geMcTByeT CO CTOPO-
Hbl JIyHBI Ha TOro K€ KOCMOHaBTa B KOCMHYECKOM Kopaob.e,
IBMIKYIIEMCS II0 KPYroBoii opouTte BOKpPYr JIyHbI Ha paccTosi-
HUU TPEX JIVHHBIX PaJUYyCOB OT €€ eHTpa?

1)0H 2)39 H 3) 21 H 4)13 H

! [TonHbIi mepeyeHsb BOIPOCOB, KOTOPbIE MOI'YT KOHTPOJIMPOBATHCA HA
eIUHOM rocyaapcrsenHoM sx3ameHe 2013 roga, npuBeaéH B KOAUPUKATO-
pe 3JIeEMEHTOB COAEPKaHUA 110 (PU3UKE AJIS COCTABJIEHUA KOHTPOJIbHBIX N3~
MepureabHbiX MaTepuasoB (KMIM) equHoro rocysapCcTBEHHOIO 3K3aMeHa
2013 roma. YTo6bl cOCTaBUTEL 00JIee HNOJIHOE IpecTaBJeHHe O TOM, KaKkue
TEeMBI MOTYT OBITH IPEACTABJEHBI B TOM HUJIM HHOM 33JJaHUM BapHaHTa, YU-
TaTeJIo cjaeayeT 3aiTu Ha caiit www.fipi.ru u B pasgene «Egunsiit rocy-
napcrBenubiii sk3ameH. KMUM EI'O 2013 roga. Pusuka» BHHUMATEJbHO
U3Yy4YUTH CHeN(PUKALLNIO' U KOTUPUKATOP.
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CAMOE NOMHOE W3JAHME TUNOBbLIX BAPMAHTOB 3AZJAHMIA EI'3 -2014
BAPMAHT 1 OU3NKA
A4.ITapel ABMIKYTCS CO CKOPOCTAMM, MOKAa3aH- Yacte 1

HBIMU Ha PUCYHKe, U CTalKuBaioTca. Kak Oyzer Ha- §
IpaBjieH CYMMapHbIA UMIYJbC IIIaPOB IIOCJE CTOJK- -
HOBEHM s, ecJU yaap abCoJIOTHO yIpyruii?

1) — 2) \ 3) / 4) 1

AS. ManbyuK CTOJIKHYJ CAHKH C BeplIIMHBI ropku. Cpasy
II0CJIe TOJYKA CAHKU HMEJH CKOPOCTh D M/C, a Y IOJHOMKHUS
r'OPKH OHa paBHaJach 15 m/c. TpeHue caHOK O cHer npeHebdpe-
s)kuMo MaJyo. Kakosa BeicoTa ropxu?

1)7,5m 3)15 ™

2)10m 4)20 m

AG6. My>xcKkoil rosoc 6apuTOH 3aHMMAaeT YaCTOTHBIM HH-
tepBaJ oT V; = 100 I'y 10 v, = 400 I'i. OTHOIMIEHUe ANTUH 3BY-

1

KOBBIX BOJIH X_’ COOTBETCTBYWOIIIHUX I'paHUIIaAM 3TOI'O UHTEP-
2
BaJia, paBHO
1) 0,5 3) 0,25
2) J2 4) 4

A7.B peayabraTe OXJaKJeHUs HAeaJbHOI'O rasa CpegHAs
KMHEeTHUYeCKas SJHEPrufA TeILJIOBOrO ABH)KEHUSA ero MOJIEKY.JI
YMeHbIINJach B 3 pasa. AGCOJIOTHaA TeMIlepaTypa rasa IIpH
3TOM

1) yBesrnumiaces B 3 pasa

2) yMeHBLINIACH B +/3 pa3s

3) yBeauuuiace B /3 pas
4) ymeHbIINWJIACh B 3 pasa

A8. OguH MOoJIb pa3peKeHHOro ra3a CHauajia u30TepMHUYeCcKH
COKMMAaJIH, a 3aTeM M30XOPHO HarpeBaau. Ha KakoM U3 pHUCYH-
KOB U300pakéH rpad@uK 3TUX MPOILEeCCOB?

3)

© depepanbHbii MHCTUTYT NEAArOrUYECKUX U3MEPEHUn
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Yacts 1

s (2134

YacTtb 1

6 [2]3]4]

Yactb 1

o (A2} [4]

Yactb 1

e [2[3]4]
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Er3 - 2014 CAMOE NOJTHOE U3LAHVE TUNOBbIX BAPUAHTOB 3AJIAHUN
PUINKA BAPMAHT 1
Yactb 1 A9. Boja MoeT UCIIapATHCA

o [A[2[3]4]

YacTb 1

wo[i 23]

Yactb 1

ka[i[23[%

Yactb 1

a[1[2[3[%

Yactb 1

as[i[2[3]4]
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1) ToaBbKO IIpU KUIIEHUU

2) TOJBKO IPW HarpeBaHUU

3) nmpu J1000# TeMmIepaTrype, eCJH nap B BO3AyXe HaJl IOBEPX-
HOCTBIO BOJBI ABJIAETCA HEeHACHIIIIEeHHbIM

4) pu a1000# TeMIlepaType, €Cji Iap B BO3Ayxe HaJ IIoBep-
XHOCTBIO BOJAbBI ABJISIETCA HACBIIIEHHBIM

A10. Ta3 cosepmnn padory 10 [I;k ¥ mOTy4Ynsa KOJIHUYECTBO
tenyioThl 6 I[»k. BHyTpeHHAA sHeprusa rasa

1) yBennunaacs uHa 16 [k« 3) yBesnnuniaachk Ha 4 Ik

2) ymenbpminiaach Ha 16 [Pk 4) ymenpmuaach Ha 4 JIx

All. ]IBa HeIIOABMIKHBIX TOUEUHBLIX 3JIEKTPUUYECKUX 3apsana
IeMCTBYIOT APYr Ha Apyra ¢ CHJIaMu, PaBHBIMMU IIO MOZYJIIO
9 mxH. KakuM cTaHeT MOAYJIb CHJI BBAUMOJIEHCTBUA MEXKIY 3a-
pAgaMHu, eclid, He MEHAA PACCTOAHHE MEX Y HUMHU, YBeJIUUUTD
MOJAYJb KaXXJOro U3 HUX B 3 pasa?

D1mvmkH 2)3mxkH 3)27mxH 4) 81 mxH

Al12. ]Ipa pesucTopa BKJIOYEHBI B R I
4'—\'
3JICKTPUYECKYIO Ilellb IapajlIejIbHO,
KaK IIOKa3aHO Ha pUCYHKe. SHaUYeHUudA
CUJIBI TOKa B pesucropax I, = 0,8 A, oA <—{

I, = 0,2 A. [lna conpoTUBJIEeHU! pe-
3UCTOPOB CIIPaBEAJIMBO COOTHOIIIEHUE

)R, =1 R, 3)R =1 R,
2) R, = 4R, 4) R, = 2R,

A13. C ucrosib30BaHNEM OCHOBHOT'O 3aKOHA 3JIeKTPOMATHUT-
Holt uEAYKIMHM (&, = —%)

1) B3aumogeiicTBHe ABYX NapaJijieJIbHbIX IIPOBOJIOB, MO KO-
TOPBIM UJET TOK

2) OTKJIOHEeHUEe MATHUTHOH CTPEJKH, PacloJIO}KeHHO# BOJIN-
31 IIPOBOAHHKA C TOKOM MapajlieJIbHO eMy

3) BOBHMKHOBEHME 3JIEKTPHUYECKOr0o TOKAa B 3aMKHYTOM Ka-
TYIIKe [IPY YBEJHYEHHUU CHJBLI TOKA B APYro KaTyIIKe, HaXoO-
OsIencs psajgoM ¢ Hel

4) BO3HMKHOBEHUE CHUJIbI, IeHCTBYIOIIell Ha IPOBOAHUK C TO-
KOM B MarHMTHOM II0Jie

) MOKHO O0'bSICHHUTH

© defepanbHbin UHCTUTYT NEAAroru4eCcKNX U3MepeHmni



CAMOE NONMHOE U3AAHUE TUNOBbLIX BAPUAHTOB 3AAHUH

Er3 - 2014

BAPUAHT 1 OU3NKA

Al4. HanpsaskeHue Ha oOKJagKax U, B Yacb 1
KOHJZIeHCaTopa B KoJie0aTeJIbHOM KOH- 27 A14 E
Type MEeHAETCHA C TeueHHEeM BpeMeHH 1
corJjiacHO rpaduky Ha pucyHKe. Ka- 0T A i Nioce
Koe IIpeobpas3oBaHMe 3HepruM mpo- 17 N
HCXOAUT B KOHTYpPE B IIPOMEXYTKe 2]

or 2:107% ¢ 10 3:107°6 ¢?

1) sHeprusa MarsuTHOT'O IIOJIA KaTYIIKH YMEHBIIAETCA OT
MaKCHUMAaJIbHOTO 3HaYeHud o 0 ‘

2) sHeprusi MarHUTHOT'O IIOJSA KaTYIIKU IIpeodpa3yeTcsa B
3HEPTHUIO 3JIeKTPUYECKOI'0 II0JISA KOHAeHCcaTOpa

3) pHeprufA 3JIEKTPUUYECKOrO IIOJI KOHJEeHCcaTopa yBeJIUudu-
BaeTcA oT 0 0 MAKCHMMAaJIbHOI'O 3HAYEHUS

4) sHeprus 3JeKTPUUYECKOT0 IMOJA KOHAeHcaTopa rpeobpasy-
eTCsl B SHEePruio MarHUTHOIO IIOJIA KaTYIIKHU

A15. Ha pucyHke INOKasaH XOJ
CBETOBOI'O JIy4a CKBO3b CTEKJISHHYIO
MIpU3My, HAXOAAIIYIOCA B BO3AyXeE.
Ecan touka O — LEHTP OKPYIKHOC-
TH, TO IIOKa3aTeJb IIPeJOMJIECHUSA
CTeKJIa N paBeH OTHOIIEHUIO IJUH
OTPEe3KOB

CD OB
Diz Yoo
AB OD
) o ) 0B
A16.B wuHepnumajabHOU cCHCTeEMe v

OTCUETa CBET OT HEHOJABUIKHOIO HC-
TOYHHUKA PACHPOCTPaHAETCA B BaKy- v
yMe co cKkopocThio ¢. Ecau ucrounuk B D
CBeTa U 3€epPKaJIO ABUIKYTCA HaBCTPeE-
yy APYT APYTYy CO CKOPOCTSIMHU, paB-
HBIMH II0 MOAYJIIO U (CM. PUCYHOK), TO CKOPOCTh OTPa’KEHHOTIO -
cBeTa B MHEPIHUAJILHON CHCTeMe OTCUéTa, CBA3AHHON C HMCTOU-
HUKOM, PaBHa

1)c—-2v 3)c+ 2v

2
2) ¢ 4)c 1-%

c

© depepanbHbii MHCTUTYT NERArorM4eCKUx U3MepeHun
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CAMOE NMOJTHOE U3AAHUE TUMOBbLIX BAPUAHTOB 3AJJAHWUIA

EMN - 2014
DUINKA BAPMAHT 1
YacTs 1 A17. Atom 60pa ¢B comepxuT

r{i[2[3[4]

Yactb 1

w234

YacTtb 1

ws[1[2[3 ]

Yactb 1

o123

Yacts 1

w1234

44

1) 8 npoToHOB, 5 HEUTPOHOB U 13 3JIEKTPOHOB
2) 8 nmpoToHOB, 13 HEHTPOHOB U 8 3JIEKTPOHOB
3) 5 mpoToHOB, 3 HEUTPOHA U 5 BJIEKTPOHOB

4) 5 IpoTOHOB, 8 HEMTPOHOB U 13 3JI€KTPOHOB

A18. [lan rpaduk H3MEHEHHUS YUCIa  p 10'8

sitep HaxoAsIerocsi B IPoOMpPKe pa- 6
OIUOAKTUBHOTO H30TONA C TEUYEHUEM A
BpeMeHH. [lepron moJsiypacmaja 3TOro 4 \
H30TOIa —

1) 1 mecsr 3) 3 mecana 2

2) 2 mecana 4) 4 mecsana \\‘\

0 =T 934 fmé

A19. PaguoaktuBHbli noaouui 2§Po, ucneiTas oguH o-pac-

naj 1 Ba 9JeKTPOHHBIX [-pacmaza, MIpeBpPaTHUICA B M30TOII
1) cBurna 25Pb 3) BucmyrTa 242Bi

2) noaouusa 2§3Po 4) rannaus *FT1

A20. Ha pucyske mmokasaHa 4acTh
IIKaJIbl KOMHATHOTO TepmoMeTpa. Omn-
peneanTe abCOJIOTHYIO TeMIEPaTypy
BO3/lyXa B KOMHAaTe.

1) 21 °C 3)275 K

2) 22 °C 4) 295 K

A21. TIpu nmpoBefaeHNY SKCHEPUMEH- 4 F,H
Ta YYEHUK HCCJIEIOBAJ 3aBHCHMOCTh
MOJYJIA CHUJIbI YIIPYTOCTH IPYKHUHBI OT
JUIUHBI IIPYYKUHBI, KOTOPas BhIpAsKaeT-
ca opmynoit F()=k|l — I, rae I, —
IJINHA TPYKUHBI B HeaedOpMHUPOBaH-
HOM cocTosaHuU. I'paduK mmosydyeHHOM
3aBHCHMOCTH IIPUBEJEH HA PUCYHKE.

Kakoe(-ue) u3 yTBepKAEHUN COOTBETCTBYET(-I0T) pe3yJibTa-
TaM OIbITa?

A. [Inuna npyKuHLI B HeJe(OPMHPOBAaHHOM COCTOAHUH PaB-
Ha 7 cM.

B. JKeécTrocTh npyxunsl paBaa 200 H/m.

1) Toabko A 3)ulA,ub

2) tonpko B 4)Hau A, Hu B

(RN N

0 1 2 3 4 5 6leum

© depepanbHblii UHCTUTYT NEAaroruyecKux U3MepeHuin



CAMOEﬂOﬂHOEM3AAHMETMHOBHXBAPMAHTOB3AﬂAHMﬁ

BAPUAHT 1

Er - 2014
OU3NKA

YACTD 2

Omeéemom x 3adanusam smou wacmu (Bl —B4) aeénsemcs nocaedoéa-
menvrHoCMd yugp. Bnuwume omeemov. cnavana 6 mexcm pabomwi, a 3a-
mem nepernecume ux 6 6aank omeemoé N 1 cnpasa om Homepa coomeem-
cmeywezo 3a0anus, HAYUHAA C Nepeoll Kaemoyuku, 6e3 npobenoé u Ka-
Kux-1ubo donoanumenvrHovix cumeonos. Kasxncdyro yugppy nuwume 6
omaoenvbHOlU Kaemouke 8 cOOMEEeMCMeEuUlL ¢ npueedénnbimu 6 baranke 06-

pasyamu. :

B1. B cocyzme nmon mopuiieM HaxXoauTcA (GUKCUPOBAHHOE KO-
JINYECTBO HIeaJbHOro rasa. Ecjim mpu HarpeBaHWHU rasa ero
IaBJIeHUEe OCTAETCA IIOCTOAHHBIM, TO KaK M3MEHATCA BEJIUYU-
HBI: 00'bEM I'a3a, ero IJIOTHOCTb U BHYTPEHHAS d9Heprud?

IInsa Ka)Kaoil BeJIMYUHBI OIPENEINTe COOTBETCTBYIOIIUM Xa-
paKTep e€ N3MEeHEeHMA:

1) yBesnunTes ’

2) yMeHbUIUTCA

3) He UBMEHHUTCS

3anuimuTe B TabaAuIy BbIOpaHHBIe MUMPHL AJA KaXKAOU
dusuueckoir BesuuynHbl. Iludpsl B oTBeTe MOryT IOBTO-
pATHCA. ‘

O6bém raza |IlmorHocTh raza| BHyTpeHHas dJHeprus rasa

B2. CBeTOBOIT MyYOK BBLIXOAUT M3 CTEKJA B BO3-
IyX (cM. pUCYHOK). UTO ImPOMCXOAUT IPH ITOM C
YacTOTOH 3JIEKTPOMArHUTHBIX KoJieOaHWH B CBETO-
BOII BOJIHE, CKOPOCTBIO UX PaCIpPOCTPaHEHHHA, IJIU-
HoOii BOJIHBI? [/ KaXKAOH BEJIUYHHBI OIpEAeInTe
COOTBETCTBYIOIIMHA XapaKTep U3MEHEHH !

1) yBennuunBaerca

2) ymeHbIIaeTCA

3) He udMeHseTcA

danumure B TA6JUIy BbIOpaHHBIEe IHMPBI AJA KaKIOHU
dusuueckor BeauuuHbl. Ilucdpsl B oTBeTe MOr'yT HIOBTO-

PATHCA.

Yacrora : CxopocTts JJIMHA BOJIHBI

© depepanbHbil UHCTUTYT NERArOrMYECKUX M3MEPEHUH
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CAMOE NOJIHOE U3JAHUE TUNOBbIX BAPUAHTOB 3AJAHU

ElM - 2014
OU3NKA BAPWAHT 1
Yactb 2 B3. KoHzencaTop KoJjiebaTeJIbPHOTO KOHTYypa + —

-

YacTs 2

i

46

MOAKJIOUYEH K MCTOYHHKY IIOCTOSSHHOIO Hamps-
)keHus (cM. pucyHok). I'paduku A u B npen- +11—K
CTABJSAIT H3MeHeHUud (PUINUYECKHUX BEJIUUYHUH, '—"'_A
XapaKTepUa3yIoIuX KoleOaHUA B KOHTYpe Mociie gy
IiepeBeJleHUsA IepekJouaTenda K B moyoxkenue 2 B L
MoMeHT t = (. YcTaHOBUTE COOTBETCTBUE MEXKIY

rpadpurkamMu u GuUINUECKUMHU BEJIUUUHAMU, 3aBUCHMOCTH: KOTO-
PBIX OT BpeMEeHH 3TH I'pad@UKHN MOTYT IIPEeACTaBIATL. K Kaxoii
IIO3UIIUU 1ePBOTO CTOJI0Ia MOA0EepUTe COOTBETCTBYIOIIYIO ITIO3M-
IIUI0 BTOPOrO U 3aNUIIXATE B TAOJUILY BbIOpaHHBIE IUQPPHI IIOX
COOTBETCTBYIOIIUMHU OYKBaMH.

IF'PA®UKHA OPUSNYECKUNE BEJIMYHNHBI
A) 1) 3apsan neBoii OOKJIAAKH KOH-
T-—f——W—- JeHcaTopa
: LY 2) sHeprus 3J1eKTPUIECKOT0
ON | Lt I0JIA KOHJEeHCcaTOpa

3) cuja TOKa B KaTYIIIKe
4) sHeprusa MarHUTHOTO IIOJIS
KaTyIIKX

B4. Illapuk OpoleH BepTUKAaJIbHO BBEPX C HA- y
YaJIbHOM CKOPOCTBIO U (CM. PUCYHOK). YCTaHOBH-
T€ COOTBETCTBHE MeXKAY rpadHUKaMu U pusuyec-
KUMH BeJIMUYMHAMH, 3aBUCHUMOCTH KOTOPHIX OT
BpeMeHH 3TH rpaduKH MOTYT IpPeACTaBJIATH 0
(t, — Bpemsa monéra). K kaxknoit mosuuum mep-
BOr'0 CTOJIOIA oA0epuTe COOTBETCTBYIONIYIO IIO3UMHUIO BTOPOI'O

U 3anumuTe B Tabauny BeiOpaHHbIe HUGPHI II0H COOTBETCTBYIO-
oMU OyKBaMu.

cl

© depepancHbit UHCTUTYT NEARArOrM4ECKUX U3MEPEHUI




CAMOE NONHOE U3BAHUE TUNOBbLIX BAPUAHTOB 3AZJAHUN

BAPWAHT 1

Ef3 - 2014
OU3NKA

I'PA®PUKNA PU3NYECKHUE BEJIMYUHBI
A) 1) xoopauHaTa y mapukKa
T\ 2) IpoeKIusa CKOPOCTH IIIapUKa v,

— 3) TpoeKINA YCKOPEHUS IIapuKa a,

4) MOAYJb CHUJIBI TAMECTH, JEHCT-
BYIOILIeH HA IIapUK

He 3a6ydvme nepenecmu 6ce omeembui 6 61ank omeéemoé N 1.

YACTb 3

3adanus mpemovell wacmu npedcmasnarom coboi 3adauu. Pexo-
mendyemca npoéecmu ux npedéapumenbrHoe peulerue Ha LepHoGuUKe.

IIpu évinonnenuu 3adanui (A22—A25) 6 6aanke omeemos N 1
nod HOMepOM 6binoaHAemoz0 Bamu 3a0anun nocmasvme 3HaK «X» 6
KJllemovxe, Homep KOmopoi coomeéemcmeayem Homepy ébl6pannozo Ba-
mMu omeema.

A22, ABToMOOMIb, ABUTAACH IO I'OPU3OHTAJILHOM AOpOre, Co-
BEpPIIIAeT IIOBOPOT MO Ayre OKPY)KHOCTH. KaKOB MUHMMAaJIbHBIN
paguyc 3TOH OKPYKHOCTH IIPpU Ko3(hGUIHeHTe TPEeHUA aBTOMO-
OubHBIX ITKUH 0 gopory 0,4 u ckopoctu aBToMobmia 10 m/c?

1) 25 m 2) 50 m 3)100m 4)250m

A23. B kyOuueckoM MeTpe BO3AyXa B IIOMEIIEeHUN IIPU TeM-

nepatype 20 °C maxogurcs 1,12:1072 kr Bogansix napos. Ilous-
3ysch TabauIieil NJIOTHOCTH HACBIIEHHBIX IaPOB BOABI, ONIpeie-
JINTE OTHOCUTEJBbHYIO BJAXXHOCTh BO3AyXAa.

t, °C 16 17 18 19 20 | 21 22 23
p, 1072, kr/m3| 1,36 | 1,45 | 1,54 | 1,63 | 1,73 |1,83 (1,94 | 2,06

1) 100% 3) 65%
2) 75% 4) 55%

© depepanbHbli UHCTUTYT NEAarorMyecKux M3mMepeHuin
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Er3 - 2014 CAMOE NOJIHOE U3JAHME TUMOBbIX BAPUAHTOB 3AJIAHWH
GUNKA | BAPWAHT 1

q
Yactb 3 A24. ]IBe yacTUIbl, UMEIOIINe OTHOILIEHUE 3aPAA0B 2=2y

YacTb 3

Yactb 3
C1

48

q,
my
Macc — =4, IBHIKYTCA B OAJHOPOAHOM 3JIEKTPUUECKOM IIOJIE.
m
1
HauasibHasi CKOPOCTh y 00eHX YacTHUI paBHa HyJi0. Onpenenu-

o |4
T€ OTHOIIIEHNE KNHETHYECKHNX 3HEePIruu 3TUX 4YaCTHI] Wz B OAH
1
1 TOT XXe MOMEHT BpeMEHH II0CJIe HadaJia JBUXXEHNA.
1)1 3) 8
2) 2 ' 4) 4

A25. B oneiTax nmo ¢poToaddeKTy B3AMA MJIACTUHY U3 METaJ-
Jna ¢ paboTroit Beixoza 3,5 3B M cTasu ocBellaTh ee CBETOM 4ac-
toTel 3-1015 ', 3aTeM yacToTy Hmazawineil Ha NJIACTHHY CBETO-
BOIl BOJIHBI YMEHBHIINJIU B 4 pasa, yBeJIHWUYHUB B 2 pa3a HHTEH-
CUBHOCTh CBETOBOIO IIyuYKa. B pesyJjbTaTe 3TOro 4YHCJIO
$0oT03/IeKTPOHOB, MOKHUAAIIINX IIJacTHUHY 3a 1 ¢,

1) ocTanoch MpUOJIUBUTEIHLHO TAKUM MKe

2) yMeHBIINJIOCh B 2 pasa

3) okas3aJIoch paBHBIM HY.JIIO
4) yMeHBHIIHJIOCH B 4 pa3a

He 3a6ydvme nepenecmu 6ce omeemui 8 6ianK omeemos N 1.

ITonnoe pewenue 3adaw C1—C6 neobxodumo 3anucams 6 6ranke
omeemoé N 2. I1pu opopmnenuu pewenusn 6 6aanke omeemos N 2 3a-
nuwume chavana Homep 3adanusn (C1, C2 u m.d.), a 3amem pewe-
Hue coomeemcmeywued 3adawu. Omeembuv. 3anucviéalime LEMKO u

pa3bopuueéo.

Kas I1ellb, COCTOAINAA U3 rajJbBaHUYECKOIO
aJIEMeHTa, peocTara, TpaHchopMaTopa, am-
repMeTpa u BoJIbTMeTpa. B HaualbHBIN MO- i
MEHT BPEMEHH II0JI3YHOK PeocTaTa yCTAHOB-

JIEH TIocepeinHe W HemoABHKeH. Onmupasch

HA 3aKOHBI 3JIEKTPOJAUHAMUKY, O0bSACHUTE,

Kak OyAyT U3MEHATHCA IIOKa3aHusA IMIpUOOPOB B IpoIlecce mepe-
MeIeHUs MoJI3yHKa peocraTa BiieBo. II[C caMOMHAYKIUHK IIpe-
HeOpeub 10 CPABHEHUIO C & .

C1. Ha pucyHKe npuBeAeHa dJeKTpHuUec- z , |—-£

© depepanbHblit UHCTUTYT NEAArOrMYECKUX U3MEPEHWI



CAMOE NO/IHOE U3AHWUE TUNOBbIX BAPUAHTOB 3ALAHUN

BAPUAHT 1

EM - 2014
OUINKA

IToanoe npasunvroe peutenue xasxcdou u3 3adayw C2—C6 donxicno
6KNI0YAMb 3AKOHBL U POPMYNbL, NPUMEHEHUE KOMOPBLX HeoOx00umo u
docmamoyino 0ns peuteHun 3adavu, a maxice mamemamuieckue npe-
06pa3o06anusn, pactémol ¢ HUCAEHHbBIM OMEeMmoMm u, npu Heobxodumoc-
mu, puCyHOK, NOACHAIOW UL pellerue.

C2.IIpu BeImomHeHNH TpIOKaA «JleTaromuii BeJOCUOESHUCT»
FOHIIUK ABHUIKETCS IO TPAMILJIMHY IIOJ JAeHCTBHEM CUJIBI TAXKeC-
TH, HAYWHAA ABUIKEHHE U3 COCTOAHUA IIOKOs ¢ BoicOTHI H (cM.
pucyHok). Ha Kpaio TpaMIIJInHA CKOPOCTH I'OHIIMKA HaIpaBJie-
HA IOJ TAKMM YIVIOM K I'OPHU30HTY, 4YTO NAJbHOCTH €ro IOJIETa
MakcuMaJsibHa. IIpoJsieTeB 11O BO3AYXy, FOHIIUK IIPpU3EeMJISIETCS
Ha TOPH3OHTAJBHBIN CTOJ, HAXOJAIWIICA Ha TOM JKe BBHICOTE,
qT0o ¥ Kpail TpammiauHa. KaxoBa BeicoTa moJjiéta A Ha 3TOM
rpamMmiinHe? CompoTHBJIEHMEM BO3yXa M TpeHHeM IIpeHed-
' pedsb.

C3. Cihepuueckyio 000JIOUKY BO3AYIIHOTO IIIapa AealoT M3
MaTepuajia, KBaJpPaTHBII MeTpP KOTOpPOTro MMeeT Maccy 1 Kr.
IlTap HANIOJAHSAIOT reJveM IpH aTMocdhepHOM Aasienuu 10° Ia.
OnpenenuTe MUHAMAJBHYIO Maccy OOOJIOYKH, IIPU KOTOPOH
HIiap HaYHET IOAHMMATL caM cebsa. TemnepaTypa rejius u oKpy-
JKaloIero Bo3ayxa oguHaxkoBa u pasHa 0 °C. (ILnomaas chepnt

S = 4nr?, o6béM mapa V = %nr?'.)

CA. Ilonbiii mapuk maccoid m=0,4r ¢ 3apagom g =8 HKx
ABAIKETCS B ONHOPOAHOM T'OPH30HTAJILHOM 3JI€KTPUUECKOM II0-
Jie U3 COCTOSHUA MOKOoA. TpaeKkTopusa mapuka obpasyer ¢ Bep-
THKAJBIO yroj O = 45°. UeMy paBeH MOJiyJib HaIpPAKEHHOCTH
3JEeKTPHUUYECKOro nojasd E?

© depepanbHbIi MHCTUTYT NEAArorMHYECKUX U3MEpeHni
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Er - 2014
OU3NKA

CAMOE NOTHOE U3JAHWE TUNOBbLIX BAPUAHTOB 3AAHU

BAPUAHT 1

Yactb 3
5

Yactb 3
C6

50

C5. Hebonpmioii rpys, moABEUIeHHBIN HA HUTH AJUHON 2,5 M,
COBepIllaeT rapMOHNYEeCKHe KoJieOaHuA, IIPH KOTOPhIX €Iro MakK-
cuMajbHadA cKkopocTth gocruraet 0,2 m/c. Ilpu nomoru cobupa-
oniei JUH3BI ¢ POKYyCHBIM paccrosuueMm 0,2 M usobparkeHue
KO0JIeOJTIONerocs rpysa npoenupyercsa Ha 9KPaH, PacloJIOMKeH-
HbIX Ha paccTosaHuu 0,5 M or nuH3bI. I'J1aBHAA onTHYecKas oCh
JINH3BbI NEePNeHAUKYJIAPHA IIJIOCKOCTHA KOJeDaHUM MasTHHUKA U
IUIOCKOCTH 3KpaHa. OmpezaesnTe MaKCHMMaJbHOe CMeEIeHHe
n300parkeHN A Ipy3a Ha 3KPaHe OT IOJIOKEHUA PAaBHOBECH.

C6. KpacHas rpanuna ¢oroaddeKra Ajid BemecTBa PoToKa-
Topa Ay =290 M. IIpu obsydeHHMH KaToZa CBETOM C AJIMHOI

BOJIHBI A (POTOTOK IpeKpaljaeTcsa IPHU 3anupalolleM Halpsxe-
HUHU MeXxAay aHozoM u Karoxom U = 1,9 B. Onpegennre aiuny
BOJIHHI A.

© depepanbHbii UHCTUTYT NEAarorMY4ecKnX U3MepeHnn



CAMOE NONTHOE U3QAHWE TUMOBbIX BAPUAHTOB 3AJAHKN El3 -2014

BJIAHKW OTBETOB OU3NKA
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Er3 - 2014 CAMOE MOIHOE M3AAHUE TUMOBbIX BAPMAHTOB 3AAHUN

OU3NKA ‘ BJIAHKWU OTBETOB
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CAMOE NONHOE U3[AHME TUMOBbIX BAPUAHTOB 3AJIAHUN Er - 2014
BAPWAHT 2 OU3NKA
Bapuanr 2
YJACTH 1

IIpu eévinonnenuu 3adanuii wacmu 1 6 6aanxe omeemoé N 1 nod
HOMepOMm 6vinonnsemozo Bamu 3adanusa (Al1—A21) nocmaeome
3HAK «X» 6 Knemouke, HOMED KOMOPOU coomeéemcmeyem HOMeEPY 6bi-
6pannozo Bamu omeema.

Al. Teso HaumHaeT ABATAaThCS M3 COCTOSIHUS IIOKOSA C IIO- Yacrs 1

CTOAHHBIM yCKOopeHHeM 4 M/c2. Uepes 2 ¢ ero CKOPOCTH GyaeT
paBHa

1)8 Mm/c 3)4 m/c
2) 10 m/c 4)2 Mm/c
A2. Ha pucyHKe B 3aJaHHOM MacIiI-

tabe MOKa3aHbI CHUJIbI, NEeHCTBYIOIINE
Ha MaTepHajJbHYI0 TOUYKy. Moayias
PaBHOAEMCTBYIOIIE STUX CUJI PaBeH

1)4 H | 3)3H

2) 2J/2H 4) J6 H

A3.Ilpu wucciaemoBaHMM 3aBUCH- E,H
MOCTH CHJIBI TPEHUSA CKOJbKeHNA F, i SRR
OpycKa OT CHJIbI HOPMAJBHOTO ZaBme- 207 iy
HUS OIOPHI Ha OPYCOK IOJIyYeH I'pa- 1.0 bt AL
¢duk, npeacTaBjIeHHBIII Ha pPHCYHKe.
Cornacro rpaduky, B 5TOM HCCIERO- 0 2 4 6 NH

BaHUU KO3 PUIUEHT TPeHNA NpudaIn-
3UTEJbHO paBeH
1) 0,1 3)0,4
2)0,3 4) 0,2

A4.JIupr aBuKEeTCA BBEpPX paBHO3aMEAJEHHO C YCKOpPEHH-
eM, PaBHBIM 110 MozAyJiI0 a. C Kakoif cujoil meiicTByeT Ha IIOJ
audTa Teso maccoit M?

1) M(g +a)
2) Ma
3) Mg
4) M(g — a)

. © depepanbHbii MHCTUTYT NEAArOrMYECKUX U3MEPEHUN
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Yactb 1
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Yactb 1
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EM - 2014 CAMOE NOJSTHOE N3JAHUE TUNOBbLIX BAPUAHTOB 3AZJAHUH
OU3NKA BAPWAHT 2
Yactb 1 AS. Ilpu pabGoTe rUIpPOAKKYMYJIH-

A5 [1]2]3]4]

YacTb 1

s

Yacte 1

v [(A2[2]4

54

PYIOIIMX 3JIEKTPOCTAHI[MII HOUYBIO 3a
CY4ET H30BITKA 3JIEKTPOIHEPruul BOJA
3aKaynBaeTcsa HacocaMM B BOJOEM Ha
BO3BBIIIIEHHOCTH, a AHEM BOJa TEYET
13 BOJOEMA BHHU3 U HACOCHI BBIMIOJIHS-
IOT poJb ruzpoTypouH. Ha xakyio BbICOTY HEOOXOAMMO 3aKa-
yath 2,510 T Bogbl, 4TOGHI €6 3amaca XBaTUJIO AJId BIPAOOTKH
2,5-1012 T sHeprun? IloTepsamMu sHepruu npeHebpeds.

1) 50 m 2) 28 m 3)100m 4)10 M

0 —
. B BT

AG6. Curaan ruzposoKaTopa HOABOIHOM JIOAKH, OTPa3sHUBILNCH
OT LeJINl, OTCTOAIIEN OT He€ Ha 3 KM, 3aperiuCTPUPOBaH uepes 4 ¢
nocJie ero nogauu. Yacrora KoyiebaHuil B BOJIHE OT I'MIPOJIOKATOpAa
10 xI'n. Onpenenure MJIMHY 3ByKOBOM BOJIHBI B BOZE.

1)3,75cm 2)15¢cm 3)30cm  4)7,5cm

A"7. B onsiTax IllTepHa 1mmo onpenesieHNIO CKOPOCTEe aTOMOB B IIa-
pax cepedpa MoACYUThIBAIN YHCJIO YacTull, N, MOIYJIb CKOPOCTH KO-
TOPBIX IOIIaJIaeT B OIpe/ie/IEHHbIe OAMHAKOBBLIe MHTEePBaJIbI Av oT O
1m0 1000 m/c. Kakoii pCYHOK COOTBETCTBYET Pe3yJIbTaTaM OIbITOB?

1) vy 2) NI
—
o 1000 v,m/c O 1000 v, m/c
3) Ni 4) N|
o 1000 v, m/c 9 1000 v, m/c

© denepanbHbIi MHCTUTYT NEAAroru4ecKUX U3MepeHun



CAMOE NO/IHOE U3[AHMUE TUTMOBbIX BAPUAHTOB 3AIAHUI EM - 2014
BAPUAHT 2 OU3NKA
AS8. IlepBorHauanbpHOE JaBJjIeHHE ra3a B COCy/Zie PaBHAJIOCH P,. Yactb 1

YBenunuuB 00b€M cOCYAa, KOHIIEHTPAIIUIO MOJIEKYJI ra3a YyMeHb-
INHUJIK B 3 pa3a 1 ONHOBPEMEHHO B 2 pasa YBeJIMUUJIHN CPEeAHIOIO
SHEPTrHI0 XaOTHYHOT'O ABM)KEeHUA MOJIEKYJ rasa. B peayiabraTe
3TOr0 JaBJIEHHE P ra3a B COCYy/e CTAJIO PABHBIM

ipe 22,  DZp,  zp

A9. Kakoit Buj Temnjonepesadyy COIIPOBOMKAAETCS NEPEHOCOM
BelriecTBa?

1) TONBKO TEIJIONPOBOAHOCTH

2) TenJonpoBOAHOCTh, KOHBEKIUA U M3JIyUYeHHEe

3) TOJIBKO U3JTyYEeHHE
4) TOJIBKO KOHBEKITUA

A10. T'azy nepenaimn n30X0OpHO KoanuecTBO TemnoTsl 300 k.
Kak nsmMeHuach ero BHYTPEHHAS 9HEPTIUs B 9TOM mporiecce?

1) yBeaunuunnaces Ha 300 Ik
2) yBesqnuusach Ha 600 Ik
3) ymensbmuiaace Ha 600 Ik
4) ymenpminiiach Ha 300 Ik

All. TlonoxxuTeqbHBIN 3apsapn mepeMe- > -
1maeTcsd B OJHOPOAHOM 3JIEKTPOCTaTHuecC- L >

KOM IToJie U3 TOYKH 1 B TOUKY 2 10 pasHBEIM [ H

>
TpaeKTopusaM. Pabora cun ajiekTpocTaTu- \M 2
YeCKOr'0 IOoJIs ¥g >

1) makcumMaspHa B ciiyyae IepeMmeliie-

HUA 10 TpaeKkTopuu I
2) He COBepIIIaeTCA B ClIy4ae mepeMelieHus o rpaekropuu I1
3) MUHMMaJIbHA B cJyJae mepeMelineHus mno rpaekropuu I11
4) oAVHAKOBA IIPU IepEeMEIeHHH 110 BCEM TPAeKTOPUAM

A12. BonbTMeTp IOAKIIOUEH K KIEMMaM

ncroyHuKa TokKa ¢ 3JIC & = 3 B u BHyTpeH- &r| I
HUM compotusierneM r = 1 Om. Yepes mc- || >
TOYHUK TedyeT TOK I = 2 A (cM. pHCYHOK).

BosbsT™Merp mokasbiBaeT o B. Kaxoe xosm- + —

YeCTBO TEIJIOTHI BhIZIeJISIeTCA BHYTPHA UCTOU-
HUKa 3a 1 ¢?

1) 5 Ik - 8)4 Ix
2) 1 Ix 4) 3 Ox

© depepanbHbIi UHCTUTYT NEAArOrU4ECKUX U3IMEPEHUA
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Yactb 1
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Yactb 1
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EM - 2014 CAMOE NOJIHOE W3IAHWE TUNOBbIX BAPUAHTOB 3AIAHMIA
OU3NKA BAPMAHT 2
Yacts 1 A13. OnekTpuueckaa Ienb, COCTOAINAA 2 .
A13[1 U3 IPAMOJHHEHHBIX MOPU30HTAJBHBIX HPO-
BOAHUKOB M MCTOYHHKA IIOCTOSHHOI'O TOKA, +B
HAXOAUTCA B OFHOPOJHOM MArHHMTHOM IIOJIE, ¢
—

Yactb 1

Yacts 1

Yactb 1

56

BEKTOp HHAYKIHH KOTOporo B HampaBJieH 1—:| -
rOPM30HTAJILHO BIpPaBO (CM. PHCYHOK, BHJ cBepxy). Kyna Ha-
IpaBjieHa BLI3BaHHAA JTHM I0JIeM cuja AMIepa, JeHCTBYIO-
IasA Ha MPOBOAHUK 1—27?

1) BepTHKaAJIBHO BHU3, OT YuUTaTENA @

2) ropu30HTaJIbHO BIPABO —

3) TOpHU30HTAJNIBHO BJIEBO «

4) BEpTUKAJIBLHO BBEpPX, K uurareian ©

A14. Bribepure cpeyi npuBeJEHHBIX IPUMEPOB 3JIEKTpOMATr-
HHUTHOE M3JIyueHlUe ¢ MUHUMAaJbHOU JJIMHOMN BOJIHEI.

1) peHTresHoBckoe 3) uadpakKpacHoe
2) yabTpaduoIeToBoe 4) BUgUMOE

A15. ®oKycHOe paccTOssHME TOHKOM cobOuparlieil JHMH3BI
paBHO F. IIpegmeT MajbIX pa3dMepOB PACHOJIOXKEH Ha ee IJIaB-
HOM ONTHUYeCKOoil ocu Ha paccrosauuu 2,5F ot Hee. 3o0parke-
HUe IpeaMeTa HaXOAUTCA OT JUH3bI HA PACCTOAHUU

4 5 1 2
1) §F 2) §F 3) §F 4) §F

A16. JIazepHBIil Jy4 KPacHOIO IBeTa HajaeT MepleHIuKyJIsap-
HO Ha IM(PPaKIMOHHYIO PEIIETKY, 00padysa JuPPaKIMOHHYIO Kap-
THUHY Ha skpase (cMm. pucyHok). [Ipu moBopore pemérku Ha 30°
BOKpyT ocu OB npoTHB 4acoBoil CTpeJKN KapTUHA Ha 9KpaHe

1A
PeméTtka
_'qu__.u _____________________ B
(0]
JKpaH C

1) HOBepHeTCH Ha 30° B IPOTHBOIIOJIOKHYIO CTopOHy
2) He HOBepHeTca

3) moBepHETcA Ha 60° B IPOTUBOIIOJIIOXKHYIO CTOPOHY
4) noBepHETcA Ha 30° B Ty Ke CTOPOHY

© ®enepanbHbll MHCTUTYT NEAArorM4eCKUx U3mMepeHuni



CAMOE NMONHOE W3[AHVE TUNOBbLIX BAPUAHTOB 3AAHNA EM - 2014
BAPMAHT 2 OU3NKA
A17. B Tabauie npuBeileHbl 3HAUEHUSA 3HEPruu AJisi BTOPOro Yactb 1

)51 "-IeTBépTOI‘O 9HEepreTu4YeCKux YPOBHGﬁ aTomMa Bomopona.

Homep ypoBaa

Omeprusa, 10719 Ix

2

- 5,45

4

-1,36

KakoBa sHeprus ¢oToHa, U3JIy4aeMOoro aTOMOM IIPH IIepexo-

Jle C YeTBEPTOr0 YPOBHA Ha BTOPOM?

1) 4,09-10°19 ITax
2) 6,81.10719 Ixx
3) 5,45-10719 Ik
4) 1,36-10719 i

A18. Ha pucyske 1mpeacraBjieH ¢par-
MEHT AUATPAMMBLI 9HEePreTUUYeCKUX ypOBHEH
atoma. Kaxkoil n3 oTMeUeHHBLIX CTPEJIKaMU
epexof0B MEXYy 9HepreTudecKUMH YPOB-
HAMM COIIPOBOXKJAeTCs U3JIyueHueM (poToHa

C MaKCHMAaJILHOM 3Hepruei?
1) c ypoBHA 2 Ha ypoBeHb 1
2) c ypoBHs 1 Ha ypoBeHb 5
3) ¢ ypoBHsA 5 Ha ypoBeHb 1
4) c ypOBHA 5 Ha YPOBEHb 2

A19. B pesyanTare cTolKHOBeHHA Axpa 6opa 'iB u o-uacTu-
bl 00pa3yeTca HefiTPOH U SApO

[2]]

ISISTS

RS

b

1) B 2) N UN  4)'C

- A20. IIpu omnpenesieHNN CONPOTHBJIEHUA PE3UCTOPA YVUEHUK
M3MepUJ HanpsakeHue Ha HEM: U = (4,6 = 0,2) B. Cusna Toka
yepe3 pe3uCTOp u3MepAIach HACTOJbKO TOUHO, UTO IIOTPEIIHOC-
ThI0 MOXXHO npeHeOpeus: I = 0,500 A. Ilo pesyabTaTam 3TUX
M3MEPEHUH MOYKHO CJeJiaTh BBIBOJ, UTO, CKOpee BCero, compo-

THBJIEHHE pEe3nuCTOopa
1) R < 8,8 Om
2) R=9,20mM
3)8,80M < R < 9,6 Om
4) R> 9,6 Om

© depnepanbHbli MHCTUTYT NEJATOTUHECKUX U3MEPEHUN
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Yactb 1
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Er3 - 2014 CAMOE NONIHOE M3/JAHUE TUMOBbIX BAPYAHTOB 3AZIAHVN
PUNKA BAPMAHT 2
Yactb 1 A21. IIpu HarpeBaHWY CIIMPAJIU JaMNObl HAKAJUBAHUS IIPO-

YacTb 2

-

58

TeKaloI[M 110 Hell TOKOM OCHOBHas 4acThb IOABOAMMOI 3HEp-
TUM TepseTcsd B BHIE TEILJIOBOro nuaaydyenus. Ha pucyske usob-
pakeHbl rpaduKHU 3aBUCHMOCTHU MOIIIHOCTH TEILJIOBBIX IIOTEDbH
aamnbl P = P(T) u conporuniienus cuupaju R = R(T) ot Temne-
patypsl. IIpu nmomomiu 3Tux rpaduKoOB OoIpeAenuTe HaIpPIKe-
HUe, IPUJIO’KeHHOe K ciupaJu, npu temneparype T = 2500 K.

P9 Br R, Om
A A
14
p. _
20 >
// ~
/ 10
1/
> = 6
—-“/ A
0 -»> ™ >
2000 2400 2800 3200 T, K 2000 2400 2800 3200 T K

1)6,3 B 2)10,3B 3)12,0B 4)5,0B

YACTD 2

Omeemom x 3adanuam amou wacmu (B1—B4) aensemcs nocnedosa-
menvrocmd yugp. Bnuwume omeemui cnavana 6 mexcm pabombui, a 3amem
nepenecume ux 6 6aranx omeemoe N1 cnpaéa om Homepa coomeem-
cmeyoujezo 3a0aHUR, HAYUHAA C Nepeol Knemoiku, 6e3 npobenoé u Kaxux-
nubo dononHumenvrovix cumeonos. Kaxncoyro yuppy nuwume 6 omdenvroi
KllemouKe 6 cCOOMGemcmeuu ¢ npuéedénnbimu 6 6nanke obpasyamu.

B1.T'pys us3obOpak€HHOro Ha pHCYHKe
MIPY*KUHHOTO MaATHUKA COBEpIIIaeT rapMo-
HUYECKHE KOoJIeOaHuA MEXKAy TOUYKaMu 1 u
3. Kak MeHsAoTCs KMHEeTHYECKAasaA dHEPTrusd
rpys3a MasgTHUKAa, IOTEHIINaJIbHasA d9Heprus
U YKECTKOCTb IIPYsKUHBI IIPU JBUKEHUU
rpysa MasgsTHHKA OT TOUKH 2 K TOuKe 37

I xaxka0ii BeJIMYNHBI ONPEIEJINTE COOTBETCTBYIOIIUN Xa-
paKTep €€ NU3MEeHEeHUA:

1) yBenrunuuBaercs 2) yMeHbIIaeTCA 3) He U3MeHseTCs

3anumnTe B TaOJUIY BbIOpaHHbBIE ITUMPHI AJIA KaKJou Gpu-
3uuecKor BeJinduHBI. 111 pel B 0TBeTE MOTYT IOBTOPATHCH.

Kuneruueckasn IToreruuansHas 3Heprua | JlécTroCTh
JHEpPrusd rpysa MasiTHUKaA NMPYyKUHBI MAATHUKA NMPY*KUHBI

© denepanbHbli UHCTUTYT NEAAroruYecKux M3MepeHun



CAMOE NOSIHOE U3AHUE TUNOBbIX BAPUAHTOB 3AAHNI Er3 - 2014
BAPWAHT 2 PU3UKA
B2. Ha nemoHCTpaHOHHOM CTOJIe B KaOuHeTe (GU3UKHU CTOAT Yactb 2

KamepToH Ha 440 I'y 1 akBapuyM ¢ BoZoii. YUHUTEJb YAAPUJII MO-
JIOTOYKOM II0 HOKKe KaMepTOHaA.

-

Kakx usMeHsTCA CKOPOCTH 3BYKOBOI BOJIHBI, YaCTOTa KoJieba-
HUY U OJIMHA BOJIHBI IIPU II€PEX0jie 3ByKa U3 BO3AyXa B BoRy?

JJidg KaKaAOU BeJIUUYUHBI OIIPEeNeJINTe COOTBETCTBYIONIN Xa-
paxKTep USMeHEHUs:

1) yBesmuurca 2) yMEHBIIUTCA 3) He UBMEeHUTCA

3anuniuTe B TaOJUIy BbIOpaHHBIE UMPHI AJA KaxKI0i Gu-
3u4yecKol BeJIMUYUHBI. Iludpbl B OTBETE MOT'yT HOBTOPSTHCA.

Cxopoctsh YacroTa

. . JIMHA BOJHBI
3BYKOBOM BOJIHBI KoJle0aHMH A

B3. Ha pucyHke nokasana 1ens oCTOSHHOT'O TO- Ig_
ka. ConpoTuBieHNs 060MX PE3NCTOPOB ONUHAKOBEI + i
U paBHbl R. BHYyTpeHHUM COIPOTHBJIEHUEM HUCTOY- R, | R,
HHAKa TOKA MOYKHO IpeHeOpeub. Y CTAHOBUTE COOT-
BEeTCTBUE MeXay (U3HYEeCKHMH BeJIUYUHAMH U K

dopMyJiaMH, IO KOTOPHIM MX MOXXHO DaCCUMUTATh

(Z — 3C uctounuka Toka). K ka0l HO3ULMIK IEPBOTO CTOJIOIA
nof0epuTe COOTBETCTBYIOIIYIO IIO3UIIMIO BTOPOIO M 3AIMIIKNTE B
TabyInIy BEIOpaHHbIE IU(PHI IO COOTBETCTBYIOIIMMY OyKBAMH.

PU3NYECKHUE BEJIMYNHEI dOPMVJIBI
A) rennoBas MOIIHOCTb Ha peaucrope R, 2?2
IIpY 3aMKHYTOM KJoue K 1) Y]
B) TemnoBas MomHOCTL Ha pe3ucrope R, 2
IpHA Pa3OMKHYTOM KJioue K 2) -
g,z
4) 15
A B

© depepanbHLil UHCTUTYT NEAArOrMYEcKUX U3MEpPEeHUn
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EMd - 2014 CAMOE MOJTHOE U3IAHWE TUNOBbIX BAPUAHTOB 3AZAHWN
OU3NKA BAPUAHT 2
Yactb 2 B4. Menuoe KoJbl0 Ha TOPU30HTAJIEHOM KO-

A—

YacTb 3.

60

pOMBICJIe IOBOPAUMBAETCA BOKPYT BEPTHKAJIb-
HOM ocm OB 1mon pelicTBHEM JIBHIKYIIErocs
marauTa C. YCTaHOBHUTE COOTBETCTBUE MEKIY
HaIpaBJieHHeM [BM)KEHUS MarHurta, Bpallie-
HHEM KOPOMBICJIA C KOJIBIIOM 1 HallpaBJeHHEM
VHAYKIIMOHHOT'O TOKAa B KOJIBIIE.

K raxm0i1 mosuiuu mepBoro cToJidiia nogoepruTe COOTBETCTBYIO-
ITYIO MO3UIIHMIO BTOPOI'O CTOJIOIA M 3aIIUIIINTE B TaOJIHUILy BHIOpaH-
Hble IIA(PHI 110/l COOTBETCTBYIOIINUMHU OYKBaMHU.

MATHUT

A) aBUKeTCH IO Hapas-
JIeHUIO K KOJIbLY,
CeBEPHBIHN ITOJIIOC
o0paIiieH K KOJbIly

B) aBukeTcsa 1o Hapas-
JIEHUIO K KOJIBbILY, K
KOJIBIY OOpaIieH 0x-
HBIU IIOJTIOC

IIOBOPOT KOPOMBICJIA
1 TOR B KOJIBIIE

1) KOpOMBICJIO C KOJILIIOM IIOBOPaYM-
BaeTcs, OTTAJIKUBAsICh OT MAarHUTa,
TOK HUJET II0 YaCOBOU CTPeJIKe

2) KOPOMBICJIO C KOJIBIIOM IIOBOPa4u-
BaeTcs, OTTAJIKMBAsACH OT MAarHuTa,
TOK HUAET IIPOTUB YaCOBOM CTPEJKH

3) KOPOMBICJIO C KOJIBIIOM IIOBOPaYH-
BaeTcdA, IPUTATNBAACH K MArHUTY,
TOK HUJET II0 YaCOBOU CTpPeEJIKE

4) KOPOMBICJIO C KOJBIIOM IIOBOpPa4Yu-
BaeTCs, IPUTATUBAACHL K MAarHUTY,
TOK UJET IIPOTUB YaCOBOM CTPEJIKU

b

He 3a6ydvme nepenecmu 6ce omeemut 6 6aanx omeéemos N 1.

YACTb 3

3adanus mpemovei wacmu npedcmaénsiom coboii 3adawu. Perxo-
Mendyemcs npoéecmu ux npedéapumenbroe peuleHue Ha LePHOBUKe.

ITpu evinonnenuu 3adanuii (A22—A25) 6 6nranxe omeemos N 1 nod
HOMEpPOM 8binonnsemozo Bamu 3adanus nocmasvme 3HaK «X» 6 K1emouxe,
HOMep KOmopou coomeemcmayem HomepYy 6bL6pannozo Bamu omeema.

A22, TTo ropu30HTAJIBHOMY CTOJIY U3 COCTOSTHUA 110~
Ko JBHKeTcs 6pycok maccoit 0,9 Kr, CoefMHEHHBIN C
rpys3oMm maccoi 0,3 Kr HeBecoOMOii HepacTAXKUMOM HU-
THIO, NIEPEKMHYTOM uYepe3 INIaAKUM HEeBeCOMBIN OJIOK
(cM. pucyHoK). KoaddumueHT TpeHus 6pycka 0 HOBepXHOCTh CTO-
ja pasen 0,2. HatsokeHre BepTUKAJIBHON YaCTU HUTU PAaBHO

1)3,6 H 2)2,7H

3) 2,25 H 4) 3,0 H

© depepanbHbil UHCTUTYT NEAArorMHECKUX U3IMEPEHWN



CAMOE NO/HOE U3JAHWE TUMOBbLIX BAPUAHTOB 3AAAHUIA EM - 2014
BAPUAHT 2 OUINKA
A23. IIpu nocTOAHHOM JaBJIEHUHU IeJINil Harpejau, B pe3yJib- Yacts 3

TaTe 4yero oH cosepuiuya pabory 5 kllxx. Macca reausa 0,04 kr.
Ha kakyio BeIMUYNHY YBeJHUYUIach TeMIepaTypa rasa?

1)15K 2) 25 K 3)3K 4)60 K

A24. Ha pucyHKe n300pak€H pe3yJbTaT 9KCIePUMEHTAJIbLHOI'O
HCCJIeIOBaHNA 3aBUCMMOCTH CUJILI TOKA OT HAIIPAYKEHUA Ha JIaM-
e HaxkajguBaHus. [[Be Takume JaMmObl COeIUHUJIHM IIOCJIEAOBA-
TeJbHO M MOAKJJIOUNIA K aKKYMYJATOPY HanpsikeHuem 12 B.
KakoBa mpubiu3uTelbHO CyMMapHas MOILHOCTh, IIOTpelJisie-
Mas 3TUMH JaMramMu?

I, AA
1 o H‘L
#‘.’+
0,51 #
* .

0 3 6 9 12 VU,B
1)P=6Br 2)P=3Br 3)P=5Br 4)P=10Br

A25. B 1Byx uaealbHBIX KOJIe0ATEJIbLHBIX KOHTYpax IIPOMC-
XOAAT He3aTyXalllue 3JeKTPOMarLuTHbBIe KoJiebauus. Makcu-
MaJIbHOE 3HAUYE€HHEe 3apsdjia KOHAEHCATOpPa BO BTOPOM KOHTYpPE
paBHO 6 MxKia. AMnnnryza Kosebaumii CUJIbl TOKa B IIEPBOM
- KOHType B 2 pas3a MeHbIlIe, a Iepuoj ero Kojebanuii B 3 pasa
MeHbIIIe, YeM BO BTOPOM KOHType. OmpeaennTe MaKCUMAJIbLHOE
3HaYeHUe 3apAaaa KOHAeHCATopa B IepBOM KOHTYpe.

- 1) 1 mxKa 2) 4 mxKax 3) 6 mxKu 4) 9 MmxKa

He 3a6ydvme nepenecmu 6ce omaeemot 6 6aanK omeemoé N 1.

Ilonnoe pewenue 3adaw C1—C6 neo6xodumo 3anucamo 6 61anKe om-
eemoé N 2. IIpu ogpopmnenuu pewenusn 6 6ranke omeemoe N 2 anuusu-
me crnavana Homep 3adanun (C1, C2 u m.d.), a 3amem pewenue coom-
eemcmayoweu 3adavu. Omeemui 3anucwviéaime 1émxo u pa3ébopiueo.

C1. B onblTe, HILTIOCTPUPYIOILEM 3aBHCHMOCTD TEMIIEPATYPHI
KHUIIeHUdA OT AaBjieHUd Bo3ayxa (puc. 1 a), KumeHue BOABI IOJ,
KOJIOKOJIOM BO3AYIITHOT'O HACOCA MMPOUCXOMUT y2Ke NIPH KOMHAT-
HOH TeMIlepaType, eCJi JaBJIEHHUe JOCTATOYHO MAaJo.

© deaepanbHbii UHCTUTYT NEAArOrMYECKUX W3MEPEHHM
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BAPUAHT 2

YacTts 3
C2

YacTtb 3
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HUcnonb3ys rpad@uk 3aBHCHMOCTH HABJEHHUSA HACHIIIEHHOTO
mapa oT temmneparypsl (puc. 1l 6), yKaxXuTe, Kakoe JaBJIeHUE
BO3lyXa HYXKHO CO3JaTh IIOJ KOJIOKOJIOM Hacoca, 4ToObI Boja
dakunesa npu 40 °C. OTBeTr nosCHUTE, YKa3aB, KaKHe ABJIEHUA
1 3aKOHOMepHOCTH BBI 1CII0/Ib30BaNM AJIA 00bSACHEHHUS.

pH.II., rlla
120
110
100
90
80
70
60
50
40
30
20
10

0

Puc. 1

\\N

/

10 20 30 40 50 ¢,°C

]

mu, puCyHOK, NOACHAIOW UL peuwerue.

ITonnoe npasunvrhoe pewenue xKaxcooi uz 3adaw C2—C6 donxcno
6KNI0UAMb 3AKOHbL U POPMYNbL, nPUMEHEHUE KOMOPbLX Heo6x00umo u
docmamouno 0na pewenusn 3adavu, a maxjice mamemamuieckue npe-
06pa3o6anusn, paciémot ¢ YUCLEHHbLM OMEemom u, npu Heobxodumoc-

C2. CrapTysa n3 Touku A (CM. PUCYHOK), CIIOPT-
CMeH [BUXKEeTCA PaBHOYCKODEHHO N0 TOYKH B,
IOCJIe KOTOPOl MOAYJb CKOPOCTU CIIOPTCMEHAa OC-
TaéTCA TIOCTOAHHBIM BILIOTH A0 Touku C. Bo
CKOJILKO pa3 BpeMsd, 3aTpaueHHOe CIOPTCMEHOM
Ha yuacTok BC, 6oiblire, ueM Ha yuyacToxk AB, ec-
JIA MOAYJb YCKOPEHUA HAa 000MX ydyacTKaxX OAWHA-

KoB? TpaexkTopuss BC — NOJIYOKPYXHOCTbE.

A B

C3. Kakyio maccy BOABI MOKHO HarpeTh A0 KHUIIEHUS IIpU
CoKUraHMM B KocTpe 1,8 Kr cyxux ApOB, €Clii B OKPY’KaloIllyIo
cpeny pacceuBaerca 95% teruia or ux cxkuranua? Havanpaas

TeMmnepatypa BoAsl 10 °C, yaesbHada TemjaoTa CrOpPaHHsS CYyXHUX

npoB A = 8,3 - 106 Tk /Kr.

© ®depepanbHbIi WHCTUTYT NEAArOrMHECKUX W3MEPEHWN



IIPH HEKOTOPHIX Iepexojax MexXay Vi3
aumu. KakoBa MakcuMajJbHasA OJIH- E,

Ha BOJIHBI (DOTOHOB, M3JYYAE€MBIX ATOMOM IIPH JIOOBLIX BOZMOJXK-
HBIX Ilepexopax Mexay yposusamu E,, E,, E; u E,, eciaun

vy3=T10"Tn, vy, = 51014 ', v,, = 3:1014 I'y?

CAMOE MOMTHOE N3[JAHUE TUMOBbIX BAPYAHTOB 3AZIAHUN EM - 2014
BAPUAHT 2 OU3NKA

C4. UCTOYHMK IIOCTOAHHOTO Ha- — . Yacrs 3
npsxennsa ¢ C 100 B nogkiaouéen —_— —— . C4
yepe3 Ppe3HUCTOP K KOHAEHCATOpY, T I .
pacCcTosIHHE MEXKAY IJIAaCTUHAMU KO- .

TOPOT'0 MOYKHO U3MEHATH (CM. pucyHok). IlmacTuHEl pasgBuHYy-
au. Kakaa pabora 6bli1a coBeplieHa IPOTUB CHJI IPUTIKEHUSA .
ILIACTUH, €CJH 3a BpeMs JBHXKEHUS IIJIACTUH HA Pe3UCTOPE BbI- .
IeJIUIIOCh KoJndecTBO TemIoThl 10 Mx I3k ¥ 3apAk KOHAEHCATO- .
pa usmenmicsa Ha 1 MmxKn? IlorepamMu Ha nanydeHue npeHe6- |
peub. .

CS5. Ha pucynke mokasaHa cxeMma . Yacrs 3
YCTPOMCTBA ISl NPEABAPUTEIbHOIO . C5
oT6opa 3apAKEeHHBIX YacTHI[ C Ie- .

JBIO TOCJIeRYIOIIero AeTaJbHOro MC- :
cJefOBaHHs. YCTPOMCTBO IIpeiCcTaB- .
JdaeT coboi KOHJEeHCATOP, MJIAaCTHHBI .
KOTOpPOT'0 H30THYTHI AYroil pajauyca .
R = 50 cm. IIpeamnosoxuMm, UTO B IPOMEKYTOK MeKAy OOKJIagKa- .
MM KOHJEHCaTOpa M3 MCTOYHHKA 3apsA’KeHHBIX dacTHIl (4. 4.) °
BJIETAIOT, KaK [IOKa3aHO Ha PHCYHKe, HOHBI ¢ 3apaaoMm e. Ha-
IIPSXKEHHOCTD 3JIeKTPUYECKOrO MOJIA B KOHJEHCAaTope 10 MOAY- .
mio pasHa 50 KB/Mm. IIpu kaKoM 3HaYeHMH KMHETHUYECKOU SHep- .
T'UMU MOHBI MIPOJIETAT CKBO3bh KOHJEHCATOP, He KOCHYBIUMCH €ro |
maacTua? CuuraTh, 4TO PACCTOAHHE MEKAY OOKJIaAKaMH KOH- .
IeHcaTopa MaJio, HAIIPAXKEHHOCTD 3JIEKTPHUYECKOrO IOJIA B KOH- «
IeHcaTope BCIOJY OAMHAKOBA II0 MOAYJIO, a BHe KOHAEHCATOpA .
3JIeKTpPHUYECKoe II0Jie OTCYTCTByeT. BiIusHUEM CHJIBI TAMXKECTH .
npeHeOpeyYs. .

C6. Ha pucyHke nipescraBiieHbI 9Hep- X E, . Yacre 3
reTU4eCKHe YPOBHH 3JIEKTPOHHOI 000- Vy £ . C6
JIOUKH aToMa M YKa3aHbI 4acTOThI ¢o- - ﬂ v, J 3 .

TOHOB, HU3JIY4ae€MbIX M IOIJIOIIAE€MBIX E, .
.

© degepancHbii UHCTUTYT NERATOTMYECKUX W3MEPEHUI
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CAMOE NOJIHOE W3[JAHUE TUNOBbIX BAPUAHTOB 3AJIAHMIA Er3 - 2014

BJIAHKW OTBETOB OU3NKA
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. Tipw HeNOCTaTNG MECTR YW OTRETS HCNONLIYRTE 0BOPOTIYIO CTOPOHY Gnavea .

© depepanbHbit UHCTUTYT NERATOrMYECKUX U3MEPEHUN 65



Er3 - 2014 CAMOE NONHOE U3[AHWE TUMOBbIX BAPUAHTOB 3AZIAHWA
OU3NKA BAPUAHT 3

BapuaHTt 3

YACTb 1
IIpu éwinoanenuu 3adanuii wacmu 1 6 6aanke omeemoe N 1 nod
HOMEPOM 6binoniHsaemozo Bamu 3adanus (Al—A21) nocmaévme
3HAK «X» 8 KlemoyKe, HOMep KOmopou coomgemcmeyem HOMEPY 6bi-
6pannozo Bamu omeema.
Yactb 1 Al. Ha rpacduke mnpusBeneHa 3a-

w [1[2[[4)

Yacts 1

e [1[2[3]4]

Yactb 1

% [i2[3[4

Yactb 1

 [12[3]4]

YacTb 1

s [2[3]7

66

BHUCHMOCTb CKOPOCTH IPAMOJIMHEHNHO
IBHIKYIErocsi Teja ot Bpemenu. Omn-
pefiesInTe MOAYJb YCKOPEHUA TeJa.
1) 10 m/c? 3) 15 m/c?
2) 5 m/c2 4)12,5 m/c?

e
0 1 2 3 4 ¢tc

A2, Sluuk 3aTacKMBaIOT BBEPX O HAKJIOHHOHM IJIOCKOCTHU C
IIOCTOTHHOM cKopocThio. Cucrema oTcuéra, CBA3aHHAA C Ha-
KJOHHOM IMJIOCKOCTBIO, SIBJsSeTCA MHepnuajJbHOi. B sTOM ciy-
yae cymMMa BceX CuJI, AeMCTBYIOIIUX Ha ANIUK,

1) paBHua HyJIIO

2) HampaBJIeHA B CTOPOHY ABUKEHUS ALIUKA

3) HampaBJieHa NIePHEeHIUKYJIAPHO HAKJIOHHOU IJIOCKOCTU

4) HampaBJieHa B CTOPOHY, IPOTHBOMOJOMXHYIO ABUXXEHUIO
ANTUKA

A3. Kamens maccoit 100 r 6poiieH noj yriiom 45° K rOpU30H-
Ty ¢ HadaJbHOM cKopocThio U= 10 M/c. Moaysb CHUJIBI TAXeC-
TH, JEHCTBYIOIE Ha KaMeHb B MOMEHT OpOCKa, paBeH

1)0 2)1,7H 3)1,0H 4)2,0H

A4. Ha Tesno, gBusKylieecs IIPSAMOJUHETHO B OJJHOM HallpaB-
JICHUY B MHEPIMAJILHOM CHCTeMe OTCUETA, JeUCTBYyeT IIOCTOAH-
HasdA cumJja, paBHad 2 H. 3a kakoe BpeMsa U3MeHEHHe UMIIYyJIbCa
Tejia cocTaBUT 4 Kr-M/c?

1)2c 2)8c 3)6¢ 4)12 ¢

AS5. Illapuk maccoit 150 r HaunHaeT naaaTth ¢ BbICOTHI 20 M
U3 COCTOAHUA IMOKodA. KaKkoBa ero KMHeTU4YeCcKasd 3HEePrusd B MO-
MEHT IlepeJ| IaJieHreM Ha 3eMJIIO, eCJIM COPOTUBIICHUE BO3AyXa
nIpeHeOpe:KuMo Mayio?

1)54 e 2)24 Ix  3) 30 x  4) 42 Ik

© deaepanbHbii WHCTUTYT NEAarorMy4ecKux U3mepeHun



CAMOE MOJTHOE W3IAHUE TUMOBLIX BAPUAHTOB 3AAHWN EM - 2014
BAPWAHT 3 OU3NKA
AG6. MaTemaTuyeCKHNl MaATHUK C IIepPU- YacTb 1

o0M KoJebaHuii T OTKJIOHUJIN Ha HeOOJIb-
IIOH YroJl OT HOJOXKeHUA PaBHOBECHUS H
OTIIYCTUJIA C HAaYaJIbHOH CKOPOCTBLIO, PaB-
HOM HYJIO (cM. pHCYHOK). Yepes Kakoe
BpeMs IIOCJIe 3TOTO IOTEHI[MAJIbHAS dHEPrusi MasTHUKAa B Iep-
BBl pa3 gocTurHer MuHUMyMa? ConpoTHBJIeHHMEM BO3AyXa
npeHebpeus.

1)%7’ 2) T 3)%7’ 4)

T

=

A7. BpoyHOBCKOe ABHM)KEHNe YaCTHIl IbLIBIBI B BOJE O0BACHA-
ercs

1) XaOTUYHOCTBI0O XMMHUYECKHMX peaKIUii Ha IOBEepPXHOCTU
YaCTHI]

2) HenpepHIBHOCTHIO M XaOTHUYHOCTHIO TEILJIOBOTO JBUXKEHUS
MOJIEKYJI BOABI

3) CylleCTBOBAaHHMEM CHJI IIPDUTAMKEHUA M OTTAJKHBAHUSA
MEeXAYy aTOMaMHi B MOJIEKYJIaxX

4) HaTMYWeM INUTATEJbHBIX BEIleCTB B BOJAeE

A8. PaspesxeHHBIN yIJIeKHCbIN ras M300apHO CXKUMAaeTcd.
Macca rasa nocroaHaHa. Kak Halo U3MEeHUTH a0COJIOTHYIO TEM-
nepaTypy rasa, 4To0bl YyMEHbIIUTDH €TI0 00hEéM B 4 pasa?

1) noBricuTs B 16 pas 3) mouua3uts B 16 pas

2) noBLICUTSH B 4 pa3sa 4) noHU3UTH B 4 pasa

A9. B cocyzne ¢ mOgBMKHEIM MOPIIHEM HaXONATCS BOJA U eé
HachbIlleHHbIN nap. O0bEM napa U30TePMHUYECKHU YMEHBIININ B
2 pasza. KoHnleHTpanusa MoJIeKYJI apa IpHA 3TOM

1) ymensmuaace B 2 pasa 3) yBesqnuuJachk B 2 pasa
2) He UBMeHMJIaCh 4) yBennuuaach B 4 pasa

A10.Ha pucyHxke npuBefiéH rpadux vy
IIUKJINYECKOTO IIPOIiecca, MIPOBEAEHHOI'0 C B
ONHOATOMHBIM HJeaJIbHBEIM razom. Koiu-
YEeCTBO BeIllecTBa rasa B XOZe IIpolecca He
MeHsAJIock. Ha kakom u3s Y49aCTKOB BHYT-
PEHHSAA 9HEePrus rasa YyMeHbIIAJIach?

1) DA 3) BC A C
2)CD 4) AB /
//D .
0 T

© denepanbHblil MHCTUTYT NEAArOrMY4ECKUX M3MEPEHUN
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EM - 2014 CAMOE MO/IHOE M3[IAHME TUMOBbIX BAPUAHTOB 3ATIAHHIA
GU3NKA BAPMAHT 3

YacTte 1

All. IleimuHKa, UMeBIIasa OTPHUILIATEIbHBIN 3apAx —2e, [oTe-
psJjia OAUH 3JIeKTPoH. KakumM cTaj 3apaj NbIIUHKHN?

1) +3e 2) —e 3) —3e 4) +e

A12. Ha rpaduke msobpakeHa 3aBHCHUMOCTb CHJIBLI TOKa B
NPOBOAHUKE OT HANPAKEHUS MeXXIY ero KoHnamu. Yemy pas-
HO COTIPOTHBJIEHUE ITPOBOAHUKA?

Yacte 1

wiz[1[2[3] %

0 Ez')ls()1552iO?i5sU,B
1)50m  2)40m  3)0,250m  4) 20 Om

YacTb 1

as[1[Z[3[%

A13. KBagpaTHada paMKa pacloJjioKeHa ;
B OJHOPOJHOM MarsuTHOM II0JI€ B IIJIOCKOC- — B
TH JUHUM MArHUTHON MHAYKiuu (CM. pu- al-"”-(-l d
cyHOK). HanmpaBiieHne Toka B paMKe IIOKa- _{ 5
3aHO cTpejkamMu. Kak HampaBjieHa cuja, .
AeHCTBYIOIIAA HAa CTOPOHY bC paMKH CO CTO-  _b | I
POHBI BHEIITHET'O MarHUTHOrO nojas B?

1) nepneHAUKYJIAPHO IIJIOCKOCTHA YepTerKa, OT Hac &

2) BIOJIL HATIPABJIEHUS JJUHUYA MATHUTHOU UHAYKIUHY —

3) cuyia paBHa HYJIIO

4) neprneHANKYJISAPHO ILIOCKOCTH YepTeXxa, K Ham O

\ ]

=

y

\

\J

Al4.Ha pucyHKe NOpUBeLEHbI OCHHWJJIOIDAMMBI HallpsAXe-
HUI Ha JBYX Pas3INYHBLIX 3JIeMEHTaX 3JIEKTPUYECKOH Ienu Iie-
PEMEHHOT0 TOKA.

Yacts 1

N

KonebaHusa 3TuX HAIPAXKEHUNA HMEIOT

1) ofMHAKOBLIE IEPUOAbI, HO PA3JIMUYHBIE AMILINTY/ABI
2) pasJnyHLIe IepHOAbl, HO OAMHAKOBLIE AMIIJIUTYAbI
3) pasMuHbIe IEPUOABI ¥ PA3JIMYHbIE AMILIUATY/IbI

4) ofMHAKOBBIE IIEPHUOABI 1 OAUHAKOBBIE aMILJIUTY/AbI

® © 6 © 0 @ O 0 & © 0 O O 6 0 6 O O O O O O O O O O O O O O O O O 0O O O 0O > 0 00 0000000 0000000000000 000000 00
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CAMOE NOJIHOE U3JAHUE TUNOBbLIX BAPUAHTOB 3AZJAHKUN Er - 2014
BAPMAHT 3 OU3NKA
A15. Ha pucyHKe mOpeAcTaBJIeH OIBIT Yactb 1

o mpeJjiomJyeHuio ceera. Ilospaysach opu-
BeJEHHOM Tabaunei, onpeaesnuTe MoKasa-

TeJIb IIPeJIOMJICHU A BelljecTBa.

yroJ o

20°

40°

50°

70°

sin o

0,34

0,64

0,78

0,94

1) 1,47

2) 1,88

3) 2,29

4) 1,22

A16. Ha zepkaJjyo, ABuUKyIleecsa B Ba-

KyyMe OTHOCHTEJIbHO MHEPIIAJIbHOM CHC- vy #n
TeMbI oTcuéTa (MCO) co ckopocThIo U (CM.

PHCYHOK), IaziaeT Jy4 CHHero cBeta. Ka- [ — ]
KOBa cKopocThk cBetra B atoit UCO mocne

OTPaXKeHHUdA OT 3epKaJja, ecJy yroJ nagenusa paseH 60°? Cko-
POCTH CBETa OT HEMOABH)KHOIO UCTOUYHMKA B BaKyyMe paBHA C.

1) J(§+20)2+3 2

A1l17. Kak Hy»KHO U3MEHHUTH YaCTOTY CBETOBOI BOJIHBI, YTOOBI

ZC

2)c -

3)c+ 2v 4) c - 2v

sHeprua (GOTOHA B CBETOBOM IyUKe yBeJaundyujaachk B 1,5 pasa?

1) ymenpmnTs B 1,5 pasa
2) yBeanuuTs B 1,5 pasa

A18. Kaxos 3apaz azpa !B (B eARHALIAX 21€eMEHTAPHOTO 3a-

panxa)?
1)5

2) 11

3) 16

3) ymeusmuTh B 2,25 pasa
4) yBesnuuTh B 2,25 pasa

4) 6

A19. Kakas yactuna X obpasyercsa B peakIuu
ILi + ;He — 9B + X?

1) sanexTpon

2) HeMTPOH

A20. YTo6Bl paccuuTaTh B PABHOBECHOM COCTOSHHH ILIOT-
HOCTB 0 Pa3pe:KeHHOr0 rasa ¢ U3BEeCTHOM MOJAPHON Maccoii |,
NOCTATOYHO 3HATEL 3HAUEHHE YHUBEPCAJIbHOU ra3oBoit MoCTOSH-
HOU M UBMEPHUTH

3) o-yacTuLa
4) NpoTOH

1) naByenue rasa p u ero o6sém V

2) maccy raza m u ero remueparypy T’

3) temnepatypy rasa T u ero o6bsém V

4) paBJyeHHe rasa p M ero remuneparypy I’

© QepepanbHbiit MHCTUTYT NERArOrMYECcKUX U3MEepPEeHNA
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EM - 2014 CAMOE NMONHOE U3JAHUE TUNOBbIX BAPUAHTOB 3AJAHUN
OU3UKA BAPUAHT 3
Yactb 1 A21. BycuHKa CKOJIB3UT IO HEMOJABUK-

YacTb 2

S —

70

HOM ropusoHTaJbHO# cnuie. Ha rpaduke
n300parkeHa 3aBHCHMOCTL KOOPAMHATHI OY-
cuHKHU OT BpemMeHu. Och Ox mapaJjelbHa
cunuile. Ha ocHoBanuu rpagpuka MOXKHO yT-
BEPKAATh, UYTO

1) Ha yuyacTke 1 MOAY/b CKOPOCTHU OYCUHKM YMEHBIIIAETCSH, a
Ha yYacTKe 2 — YBeJHYHBAETCS

2) Ha yyacTKe 1 MOAYJIbL CKOPOCTH OYCHUHKM YBeJINUYHUBACTCH,
a Ha y4yacTKe 2 — yMeHbIIaeTcs

3) Ha yyacTKe 2 NPOEKIUA YCKOPeHUs a, OYyCUHKH IIOJIOMHU-

TeJbHA
4) Ha yuacTKe 1 MOAYJIb CKOPOCTH OYCMHKH YMEHbBIIIAETCS, a
Ha Y4YaCTKe 2 — OCTAE€TCA HeU3MEeHHBIM

YACTD 2

Omeemom k 3a0anuam amou wacmu (B1—B4) aensemca nocredosa-
menvHocms yugp. Bnuuwume omeemut cnavana 6 mexcm pabomut, a 3a-
mem nepenecume ux 6 6aank omeemoé N 1 cnpasa om nomepa coomeem-
cmeyuwezo 3a0anusn, HAYUHAA ¢ nepeoll Knemouku, 6e3 npobenos u xa-
Kux-nu60 dononnumenvhovix cumeonoé. Kaxcdyio yugpy nuwume 6
omdenvHOlU KlemouKe 8 COOMEemMcmaeuu ¢ npuéedéHnvimMu 6 6aanke 06-

pasyamu.

B1. B xoze aguabaTHOrOo mpoliecca BHYTPEHHAS 9HEPrud Of-
HOT'O MOJISI Pa3peKeHHOro rejusa yBeaunuuBaercsa. Kak usmens-
IOTCSA IIPH 3TOM TeMIIepaTypa reJius, ero JaBjieHue u 00beEM?

A Kaa0ii BeJIUUMUHBI ONIpeJeINTe COOTBETCTBYIOIIUM Xa-
paKTep U3MEHEHUs:

1) yBesuuunBaeTca

2) yMeHbHIaETCA

3) He U3MeHAeTCA

SanuinnuTe B TabJuIy BRIOpaHHBIE MUMPHI AJA KaKaou u-
3u4YeCcKou BesndnHbI. 1lndpbl B OTBETE MOTYyT IOBTOPATLCA.

TeMmnepaTtypa reimus JaBJienue reaus 0O061bémM reausa

© depepanbHbiii UHCTUTYT NEAArorM4eCcKUX U3MEpPeHnn



EM - 2014

CAMOE NOJ/THOE U3QAHVUE TUNOBbLIX BAPUAHTOB 3AJAHUN
BAPUAHT 3 DU3NKA
B2. MonoxpoMaTHuecKuil cBeT ¢ sHeprueil poronoB Ey ma- Yactb 2

JaeT Ha IIOBEPXHOCTh MeTajlla, BbI3bIBas (doroaddexr. Ilpu
3TOM HAIIpAXKEeHUe, IIPM KOTOPOM (DOTOTOK IIpeKpamaeTcs, pas-
Ho U, . Kak usMeHsaTCA NJIMHA BOJIHEBI A MTa/laloliero cBera, Mo-
AYJb 3alnpaioulero Hanpsaxkeuusa U, ¥ AJIAHA BOJHBI )»Rp, co-
OTBETCTBYIOIIas «KpacHOU rpaHuIe» ¢goroaddeKTa, eciiu 3Hep-
rus najaomux GoroHos E, YBEJIUYUTCA?

st KasKaoil BEeJIMYHMHBI OIIPEJEINTEe COOTBETCTBYIOMUM Xa-
paKTep U3MEHEHU:

1) yBesmuurcsa

2) YMEHBIINTCSA

3) He UBMeHUTCA

3danuniuTte B TabauIy BhIOpaHHBIE IIUPPHI AJIA KamIou pu-
3u4YecKoy BeJquunHbI. I{1PBI B 0OTBETEe MOr'yT HOBTOPATHCA.

I[Ju[na BOJIHBI A Mopyasb 3anMparnimero «Rpacnaa rpaHMIiia »
najaomero cBeta Hanpsxeana U, ¢doroaddexra }\.Kp

B3. IIyuox cBeTa nepexoAuT M3 BOALI B BO3AYyX. dacToTa CBETO-
BOU BOJIHBI — V, JAJIMHA CBETOBOM BOJIHBI B BOJi¢ — A, IIOKa3aTeJb
IpeJIOMJIEHIUA BOJABLI OTHOCHUTEJIbHO BO3JyXa — . YCTAHOBHUTE
COOTBETCTBHE MEXKIY (PHU3HMYECKUMHU BeJIUUYMHAMH U (popmyJia-
MU, II0 KOTOPBIM MX MOXKHO pacCuuTaTh. K Ka)XJI0M MO3HUIIAU
IIEPBOT0 CTOJIONA MoAGepHUTe COOTBETCTBYIOIIYIO MO3UIHUIO BTOPO-
ro ¥ 3alHUIINTe B TaOJUILy BhIOpaHHBIC NUMPHI IO COOTBETCTBY-
IOIIMMHA OYKBaMH.

PU3SNYECKHUE POPMYJIbI
BEJINYNHBI .
A) cxkopocTs cBeTa B BO3AyXe DAV
B) ckopocTh cBeTa B Bojie 2) A
v
3)A-v-n
A
4) v n
A B

© degepanbHbii MHCTUTYT NEAArorM4ecKUX N3MepeHni
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EM - 2014 CAMOE MO/THOE U3[JAHNE TUNOBbIX BAPUAHTOB 3AZAHMUA
OU3NKA BAPWAHT 3
Yactb 2 B4. Ha HenoaBm»XHOM HOPOBOAA- A

A

YacTb 3

72

IIeM YeAUHEHHOM KYOHKe HaXOAUTCH
3apan Q. Touka O — HeHTp KyOuKa,

TouKu B 1 C — IIeHTpHI ero rpaHei, /lr Bg
AB=OB,CD=OC,OM=%.M0- |

AyJb HaAOpPAMXEHHOCTH 3SJIEKTPOCTA-
TUYECKOro IOoJIsI 3apAna @ B Touke A e
paBeH E,. Uemy paBeH MOAyJb Ha- 7

OPAKEHHOCTU OSJEKTPOCTATUUYECKOIO =
noJs 3apanza @ B Touxke D u B Touxke M?
YCTaHOBUTE COOTBETCTBUE MEXKAY (PHU3NUECKUMH BeJIWUYMHA-
MU U UX 3HAUCHUSIMHU.
K kaxgo¥i mosuuum MmepBOro CToJOIA IIOAOEPHUTE COOTBETC-
TBYIOMIYI0O MO3UIIUI0 BTOPOIr'O M 3alUUINTE B TAaOJHILy BBIOpaH-
Hble IIU(PHI 1107 COOTBETCTBYIOIIUMU OYKBaMH.

DOUBNYECKASA BEJIMYNHA EE 3BHAYEHUE
A) moxynp HaOPAKEHHOCTH 1)0
3JIEKTPOCTATUYECKOTO IO~ 2)E,
Jaa Kybouka B Touke D 3) 4E,
B) mMoaynb HAaNpAXKEHHOCTH 4) 16E,,

3JIEKTPOCTATUYECKOTO I10-
Jda KyOuka B Touke M

A b

He 3a6ydvme nepenecmu 6ce omeéemuvt 6 6aanK omeéemoé N 1.

YACTbH 3

3adanun mpembvel wacmu npedcmaensiom cobou 3adawu. Pexo-
mendyemcea npoéecmu ux npedéapumendbroe peuleHue Ha LepHosuKe.

Hpu eévinonnenuu 3adanuii (A22—A25) 6 6aanxe omeemoé N 1 nod
HOMEpOM 6binonnaemoz0 Bamu 3adanus nocmasome 3nax «X» 6 Kiemouke,
HOMep KOmopoii cooméemcmeyem Homepy 6blopannozo Bamu omeema.

A22. ABToMOOUJIbF C BBIKJIIOUEHHBIM JIBUTaTeJeM IIpoexala
50 M BHU3 1O Jopore, IPOJOXKeHHOoH moj yriaoM 30° K ropus3oH-
Ty. IIpu arom ero ckopocts gocruria 30 m/c. KakoBa Hauajib-
HafA CKOpPOCThb aBToMoOuIA? TpeHueM npeHedpeus.

1) 30 m/c 3) 10 m/c

2)24 m/c 4) 20 m/c

© denepanbHbii MHCTUTYT NEAarorMYecKUX U3MepeHwn



CAMOE MO/IHOE M3JAHWE TUNOBLIX BAPMAHTOB 3AAHUN EM - 2014
BAPMAHT 3 DU3NKA
A23. B 6asnose oobéMom 1,66 M3 HaxonuTcs 2 KI' MOJIEKY- Yacrb 3

JSIpHOTO KMcJjiopoza npH fasienuu 10° ITa. KakoBa TemnepaTy-
pa Kucyopoaa? :

1)160K 2)640K 3)831K 4)320K

A24. B obsacT mIpoCTPaHCTBA, I'ie HAXOAUTCSA YaCTHUIIA C Mac-
coit 1076 r u zapanom 510713 K1, cosgano ogHOPOLHOE rOPU30H-
TaJbHOE JIEKTPUYEcKoe IoJie HanpskénHocThio 2:10° B/M. 3a
KaKoe BpeMs 4acTHIla IIePEeMeCTHTCS Ha paccrosHue 4,5 CM IO
TOPH30HTAJH, €CJIM eé HauaJbHad CKOPOCTh PaBHA HYJIIO?

1)0,95¢ 2)0,42c 3)0,03c 4)0,095¢

A25. B rabaune npuBefeHbl 3HAUYCHUS MAKCUMaJIbHON KHUHe-
TH4YecKoil sHepruu E . doTosneKTpoHOB NpHU 06gy4eHUuH (Po-

TOKaToja MOHOXpOMaTHYE€CKHUM CBETOM C IUII/IHOI';I BOJIHBI A.
) o ?
E E() E 0

max

PaGora Beixofa A, (POTO3JIEKTPOHOB C IIOBEPXHOCTH YOTOKATO-
na paBHa 2E,. Yemy paBHO IIpONyIIleHHOe B Tabjuie 3HaUYeHNe A?

1) 1 2) 2 3tk ik

He 3a6ydvme nepenecmu éce omeéemui 6 61ank omeéemoé N 1.

Honnoe pewenue 3adaw C1—C6 neob6xodumo 3anucams 6 6aranke om-
eemog N 2. Ipu ogpopmnenuu pewernusn 6 6aanke omeemoeé N 2 sanuwiu-
me cnavana Homep 3adanusn (C1, C2 u m.d.), a 3amem peutenue coom-

eemcmeywowe 3adavu. Omeemui 3anucwviéaime Lémxo u pa3bopiueo.

C1l. Markasa npy»XuHa U3 HECKOJb-

KHX KPYIHBIX BUTKOB IPOBOAA IIOJBE-
IIIeHa K IOTOJIKY. BepxHU KOoHel, Ipy-
KHHBI MOAKJIOYAeTCA K UICTOUHUKY TO-
Ka uyepe3 KJio4d K, a HMKHUE — c
IIOMOII[bI0 JOCTATOYHO AJIMHHOTO MHAT-
Koro mposoza (cM. pucyHok). Kak us-
 MEHHWTCA JJHHA IPYKUHEBI Y€pes J0CTa- & r
TOYHO OOJIbIIIOE BpeMsA IIOCJie 3aMbIKa-
Huu kiaioya K? OrBeT mosAcHUTe, YKa3aB, Kakue (pusmdecKue
SIBJICHHUA M 3aKOHOMEPHOCTH BBl MCIIOJIB30BAJIM JAJIsA OOBACHE-
HudA. IpdekTamMu, CBA3aHHBIMHU C HarpeBaHHeM NIpPOBOjJAa, Ipe-
HeOpeuyb.

© ®depepanbHbit UHCTUTYT NEAAroruYECKUX U3MepeHun
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OU3NKA

CAMOE NOSTHOE M30AHWUE TUNOBbLIX BAPUAHTOB 3AZJAHWIA

BAPWAHT 3

YacTb 3
C2

YacTb 3
C3

Yactb 3
C4
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ITornoe npasunvroe pewenue xaxdou u3 3adaw C2—C6 donxno
6KNI01amMb 3AKOHbL U POPMYNbL, NnPUMEHEHUE KOMODPBLX Heobx00u-
MO0 u docmamouno 0N peuleHus 3adaiu, a makxice mamemamuuec-
Kue npeo6pa3oéanun, paciémov, ¢ YUCLEHHbBLM OMEEeMOM U, nPpu He-
06xo00umocmu, pucyrox, NOACHAIOWUL peuterue.

C2.Tpysst maccamu M = 1 Kr u m
CBA3aHbI JIETKOU HEpacTIKHUMOIl HH-
ThIO, IlepebpornienHoi yepes3 6JIOK, IIO
KOTOPOMY HHUTH MOJYKET CKOJIL3UTEL 0e3
TpeHUa (cM. pucyHok). I'pys maccoii
M mBHaxoauTcA Ha IIIEPOXOBATOM Ha-
KJIOHHOM IJIOCKOCTH (yroJ HaKJIOHA ILJIOCKOCTH K TOPU3O0HTY
o = 30°, koappumuent Tperuda U = 0,3). Uemy paBHO MaKcH-
MaJibHOE€ 3HauYeHUe MAacChl M, IPU KOTOPOM CHCTEMa I'DY30B
eIllé He BEIXOAUT U3 MIePBOHAYAJIbHOTO COCTOSAHHUS IIOKOs?

o

C3.B cocyme mnexur Kycok Jabga. Temieparypa JbAa
t, =0°C. Eciu coobmuTs eMy KOJMYECTBO TEILJIOTH §, TO BECh

JI€[ pacTaeT u oOpa3oBaBHIAsICA BOJa HAarpeeTcs 0 TeMIlepaTy-
pel t, = 20 °C. Kakaa gonda nbaa k pacraeT, eClIU COOOLIUTH eMy

KOJIMYECTBO TEIJIOTHI § = g? TennoBbIMU NOTEPAMU Ha HarpeB

cocyza nmpeHeodpeysb.

C4. B nentu, n300pa’kKEHHOM Ha pu- A
CYHKe, COIIPOTHUBJIEHHE JHUOJ0B B Mps-
MOM HaIpaBJIeHUN IIpeHeOpe:KuMo
MaJio, a B 0OpaTHOM — MHOTOKPAaTHO R, R,
NpeBBIIIAET COMPOTHUBJIEHNE PE3UCTO-
poB. IIpu noaKAIOUEeHUU K TOUKe A —
MIOJIOYKUTEJBHOT0, 8 K TOUKe B — OT-
punareabHoro nojioca 6arapeu ¢ IC
12 B u npeHeOpeKMMO MaJILIM BHYTPEHHUM conpOTnBJIeHHeM
norpebysieMas B el MOIITHOCTh paBHa 7,2 Br. Ilpu nsmenenunu
MIOJIAPHOCTH IIOAKJIIOUEeHUs Oarapem morpebJisieMas B IeNH
MOII[HOCTEL paBHa 14,4 Br.

YKayKuTe yCJI0BUA IPOTEKAHUA TOKA UYepes3 JUOAbI ¥ PE3UCTOPHI
B 0001X cJIyuasgXx 1 OIPeNieINTEe COIIPOTHUBIECHUE PE3NCTOPOB B 9TOM
Lenu.

B
O

© ®depepanbHbli UHCTUTYT NEfaroruyecKUx U3MepeHun



CAMOE NOJIHOE W3JJAHVE TUMOBbIX BAPUAHTOB 3AZIAHUI Er - 2014

BAPUAHT 3 OU3UKA

YacTtb 3
C5

C5. IlpoBoguuk AauHOM 1 M ABUIKETCSA PaBHOYC- 4 ®
KOpPEeHHO B OJHOPOZHOM MAarHMTHOM IIoje, MHIYK- b
nusa Koroporo paBHa 0,5 Tio u HanpaBiieHa nepreH- 5 |__)®
OIUKYJISIPHO IIPOBOAHUKY U CKOPOCTH €ro JBHXKEeHUdA
(cm. pucysok). HauanbHasd CKODOCTh ABMKEHUS IIPOBOAHHUKA
4 m/c. 3rauenue IC MHAYKONK B 3TOM IIPOBOAHHWKE B KOHIIE
mepeMelieHus Ha paccroaHue 1 M paBHo 3 B. Yemy paBHO ycKo-

peHune, ¢ KOTOPbIM ABHUKETCA IPOBOJHUK B MAarHuTHOM mnoJie?

YacTb 3
6

C6. Ilokoamuiica aToM BOAOPOJa B OCHOBHOM COCTOSTHHU
(E,=-13,6 5B) morjomaer B BaKkyyme (GOTOH C AIUHOA BOIHEI

A =80 aM. C KaKoi1 CKOPOCThIO ABHKETCA BAAJIH OT AAPa dJIeK-
TPOH, BBLJIETEBIINHA M3 aTOMa B pe3dyJbTaTe MoHHU3anuu? Kune-
TH4YeCKOii sHeprueii o6pa3oBaBIIeroCcad NHOHA IIPpeHeOpeUs.
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OU3NKA

CAMOE MOJSIHOE U3JAHWUE TUNOBbIX BAPUAHTOB 3AJAHUN

BJIAHKW OTBETOB
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76

© denepanbHbil UHCTUTYT NEAArorMYeCKUX U3MepeHun



CAMOE NONHOE U30AHWE TUNOBbLIX BAPUAHTOB 3AAAHUN EM - 2014
BNAHKW OTBETOB : OU3UKA
Mpi HRAOCTATIG MECTE ANR OTEETS HCNONL3YATE 0GOPOTHYIO CTOPOMY GneHia
© deaepantHbil MHCTUTYT NEAATOTMYECKUX U3MEPEHU 77



Er3 - 2014 CAMOE NOJSIHOE U3JIAHWE TUNOBBIX BAPUAHTOB 3AZIAHNI
DU3NKA BAPUAHT 4
BapuaHT 4

YACTH 1
Ipu evinoanenuu 3adanuii wacmu 1 6 6nanxe oméemoe N 1 nod
HOMepOM 6binonHAemoz0 Bamu 3adanus (Al—A21) nocmasvme
3HAK «X» 68 KemouiKke, HOMep KOMOPOU coomeemcmeyem Homepy 6bi-

6pannozo Bamu omeema.
Yactb 1 Al. Ha pucyHke mnpeacTaBJi€eHbI

AL [1]2]3]4]

Yactb 1

Az [1]2]3]4]

YacTtb 1

s 2[4

Yacte 1

w [1[2D[4]
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rpauKM 3aBUCHUMOCTH IIPONUAEHHOI'0
IyTH OT BpeMeHHU A AByX Tej. CKo-
POCTBL BTOPOT'O TeJia U, 60JIbIIe CKOPO-
CTH IIePBOrO Tejia U; B n pas, I'ie n
PaBHO

1)1,5 3)3

2) 2 ' 4) 2,5

tc

A2, ITogb€MHBIN KpaH IOJHUMAET I'Py3 C IOCTOAHHBIM YCKO-
penneM. Ha rpys co cTOpoHBI KaHaTa JeMCTBYeT CHUJia, pPaBHAdA

8-103 H. Ha xaHAaT co CTOPOHBI rpysa IefcTByeT CHJA,

1) meusiue 8-103 H

2) 6oabmie 8-102 H

3) pasnas 8:103 H

4) paBHadA cuJe TAMXKECTH, AeHACTBYIOIIe! Ha Ipy3

A3. I'py3 maccoii 4 Kr nmoAgBelIeH K YKPEILJIEHHOMY B Ju@Te
OIUHAMOMETPY. JIndT HaunHaeT CIYCKAaThCSA C BEPXHEro 3Ta)a
C IOCTOSHHBIM yCKopenueMm. IlokasaHusa guHamMoMmeTpa HpH
aToM paBHbI 36 H. Yemy paBHO U KyJla HalIpaBJIEHO YyCKOPEHHE
audra?

1) 1 m/c2, BBepx 3) 9 m/c2, BBEpPX

2) 9 m/c2, BHU3 4) 1 m/c?, BHU3

A4. ViMnyabc 4acTUIbl O CTOJKHOBEHUS DaBeH ﬁl, a 1mocJjie
CTOJIKHOBEHUS PaBeH P, IPUYEM P, = p, P, = 2P, P, L p,. iamexne-
HIle IMITYJIbCA YaCTHUIBI IPY CTOJIKHOBEHUH AP DABHAETCA IO MO-
IYJIIO

1) p/5 2) 3p 3)pJd3  4)p

© QepepanbHblii MHCTUTYT NEAAroruueckux U3mepeHuin



EM - 2014

CAMOE NONHOE U3AAHUE TUNOBbLIX BAPUAHTOB 3AJJAHWIA
BAPWUAHT 4 OU3NKA
AS. Kakyio MOIIIHOCTb pa3BHUBaET CHJIa TATHU TPAKTOpAa, Iepe- Yactb 1

Melllass IPHIEIN CO CKOPOCThIO 18 KM/4, ecau OHa COCTABJIAET
16,5 xkH? |
1) 3300 Br 2) 297000 Br 3) 916 Br 4) 82500 Br

AG6. Ha pucynke uzobpakeHa 3aBHCUMOCTh aMIIJIMTYAbI yC-
TAHOBUBIINXCS rapMOHHUYECKUX KoJieOaHUII MaATHHUKA OT 4ac-
TOTHI BBIHYXKJAaloliei cujbl (pe3oHaHCHAA KpuBasi). Bo CKoJb-
KO pa3 yBeJUUYUJIaCh MaKCHMaJIbHaA CKOPOCTh MaATHUKA IIPHU
nepexoje ot yactoThsl 0,5 I'y K wacrore 1,5 I'?

A cMm
10

8
6

1) yBesmuusiaceh B 5 pas

2) ocTajack 6e3 U3BMEHEHU A
3) yBeanuunjgachk B 3 pasa
4) yBennuuiacs B 1,5 pasa

A7. Kakue 13 NIpuBeAEHHBIX HUXKE YTBEPKIEHUHA OTHOCATCH
K MOJZeJH uiaeajJbHOro rasa?

A. Pa3mepn! MOJIEKYJI TPEeHEOPEIKMMO MAJIbI.

B. YuursiBaeTcsa TOJNBKO MOTEHIIUAJIbHAS SHEPrus B3aMMO-
JEeACTBUA MOJIEKYJ, KMHEeTUYeCKOH 3Heprueil TemJIOBOr'o JBH-
JKeHUA MOJIEKYJI IpeHebperawr.

B. BzaumogeiicTBueM MexKAy MOJIEKYJIaMU IIpeHeOperaor.

1) torbko A 2)tonbko B 3)Tompko B 4) Au B

A8. Cocyn ¢ mpeaqbHBIM ra30M CXKajli, YBEJUYUB KOHIIEHT-
pauuio MoJIeKyJ rasa B 5 pas. llaBiieHue rasa npu 3ToM Bo3poc-
Jio B 2 pa3a. CiegoBaTeibHO, a0COIOTHASA TeMIlepaTypa rasa

1) yBenuunace B 2,5 pasa

2) yBesqimuuiach B 2 pasa

3) yBesmuuaacs B 10 pas

4) ymeHbIINJIACh B 2,5 pasa

© ®depepancHbil UHCTUTYT NEAArOTHYECKUX U3MEPEHWA
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Er - 2014 CAMOE NOJTHOE M3IAHVE TUMOBbIX BAPUAHTOB 3AIAHNN

PUINKA BAPUAHT 4

Yactb 1

Ao [1]2]3]4]

A9. Ha pucyHke npejacraBiieH rpaduK 3aBUCUMOCTH TeMIie-
patypsl T BoABI Maccoi m OT BpeMEHH ¢ IIPH OCYIECTBJICHUU
Teljonepesadyy ¢ MIOCTOAHHOM MoulHOCThI0 P. B MOMeHT BpeMe-
HU t = 0 Bozma Haxommjachk B TBEPAOM cocTossHHMH. Kaxoe u3s
IIPDUBEAEHHBIX HHU)Ke BBIPA’KEHHH omnpejenseT yAeJbHYIO Tell-
JIOTY Hapoo06pa3oBaHUSA 110 Pe3yJabTATaM 3TOTO OILITA?

T‘
ATy
ATy
ATy
L
0'At AL, AL Aty At t
P . At P-At
1) 2 3) 1
m m- AT,
P-At P-At
2) —32 4) 2

A10. AnfoMMHUEBLIA 1 KeJe3HbIH IMUJINHIPLI OAUMHAKOBOMI
MaccChl HarpeJju, 4To IIPHUBeEJIO K OMMHAKOBOMY M3MEHEHHUIO TeM-
nepaTypsl KaxkKJoro Inujuneapa. Bocmosb3oBaBmuch Tabdbauia-
MW, IPMBEAEHHBIMH B HauaJjie BapuaHTa, OIIPeNeJINTe OTHOIIIe-
HHE KOJIMYeCTBa TEIJIOTHI, COOOIIEHHOTO AJIOMHHHEBOMY IIH-
JUHAPY, K KOJIMYECTBY. TEILJIOTEI, COOOIIEHHOMY JKeJIe3HOMY

Yactb 1

nunmEApY, SA,
QFe
1)1 2) 2 3)3 4) 4
Yactb 1 All. Touka B HaxoauTCA Ha cepegum- q ~2g

He orpe3ka AC. HenmoaBm)xkHble TOYeU-
HBIE 3apAAbl +q U —2¢ PACIOJOKEeHEBI B
TouKax A u C COOTBETCTBEHHO (CM. pHCY- ,
HOK). Kakoii 3apaa Hago noMecTuTh B ToUuKy C B3aMeH 3apaga —
2@, 4T0OBl HANPAIKEHHOCTH HJIEKTPUYECKOro HOJsA B TO4Ke B
yBeJauuuaack B 2 pasa?

1) -5¢q 2) —4q 3) 4q 4) 5q

e
)

o
A

80 © depepanbHbii UHCTUTYT NEAAroTUHECKUX U3MEPEHUN



CAMOE MONHOE U3JAHUE TUMOBbIX BAPMAHTOB 3ANAHNNA Erd - 2014
BAPWAHT 4 OU3NKA
A12. YUacTOK IieIIH COCTOMT M3 YEeTHIPEX MOCJIEA0BATEJIBHO CO- Yactb 1

eIMHEHHBIX PE3UCTOPOB, COMPOTHUBICHNA KOTOPRIX paBHBI 10 OM,
20 Om, 30 Om 1 40 OMm. KakuMm 70J1:KHO OBITH COIIPOTHUBJICHUE
IIATOr0 Pe3UCTopa, AOOABJIEHHOTO B 3TOT YYacTOK HIOCJIe[0Ba-

TeJIbHO K IePBBIM YETbIPEM, YTOObI CyMMapHOEe COIPOTUBJIEHUE

yJacTKa YBEJHYHJIOCh B 3 pa3a?
1) 100 Om 2) 400 Om 3) 200 Om 4) 300 Om

A13.B Hexoropo# ob6siacTu IIpo-
CTPaHCTBA, OTPAHMYEHHOM ILJIOCKOCTAMM
AB un CD, co3maHO OAHOpPOZHOE MaAar-
HUATHOe moJjie. Merajnueckas KBaj-
paTHassi paMKa JIBHYKETCS C IIOCTOSH-
HOI CKOPOCTBIO U, HAIIPaBJIEHHOI BROJb
IIJIOCKOCTH PaMKH M TIePHEHAUKYJIAP-
HO CHJIOBHIM JIMHUSM MArHUTHOrO IIO-
Js. Ha xakom n3 rpad®uKoOB IpPaBUJIb-
HO MMOKAas3aHa 3aBUCHUMOCTB OT BpemeHU IJIC MHAYKIIUU B paM-
Ke, ecJM B HaYaJIbHbIi MOMEHT BpeMeHH paMKa HauyWHaeT
nepecekaTs JuHUIO MN (CM. pUCYHOK), 8 B MOMEHT BPEMEHH i,
3aJlHeil CTOPOHOH mepecekaet JuHuio CD?

1) € 2) s] 3 ¢ 4) ¢
] ] 't ' io (
— —— —ﬂ—»

0 o t 0 io t

Al4. KatymKka WHIYKTABHOCTH IIOAKJIOUYEHA K HCTOUHHUKY
IOCTOAHHOTrO TOKAa. Kak M3MeHUTCH 9Heprus MArHMUTHOTO IOJIA
KaTYIIKY DY YBEJIUMYEHUHU CUJIbI TOKA Uepe3 KaTyniky B 3 pasa?

1) ymensmurca B 9 pas 3) yBesnuuurca B 9 pas

2) ymeHbOINTCA B 3 pasa 4) yBeIn4yuTcA B 3 pasa

A15. [TeiictBuTenbHOE M300pakeHne IpeaMeTa MaJiblX pas-
MepOB, HaXOAAIIErocsa Ha IJIaBHOM ONTHYECKOH ocu coOmparo-
e JIMH3bI, PACIIOJIOKEHO MEeXAy (POKycoM M ABOMHBIM (DOKY-
coM. Ilpu a3TOM mpeaMeT pacIoJIoKeH

1) mexxay dpoxkycoMm 1 JIHMH30H

2) 3a ABOMHBIM (HOKYCOM JIMHIBI

3) B nABOTHOM (hOKYyCe JIMH3bI

4) mexxay GOKycoM B ABONHBEIM (GOKYyCOM

© denepanbHbiit MHCTUTYT NEARArOrMYECKUX U3MEPEHHUN
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Er3 - 2014 CAMOE NOMHOE U3[IAHME TUNOBbLIX BAPUAHTOB 3ALLAHMIA
GU3NKA BAPMAHT 4
Yacts 1 A16. Ha niockyro HEnpo3pavyHyl0 IJIACTUHY C Y3KMMH IIa-

Yacte 1

aii[Z3]«

YacTb 1

was[i2[3]7]

Yactb 1

s 123

Yacte 1

reo[1[2[3]]
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paJjlieJIbHBIMU LIEJISAMH NajlaeT 10 HOPMAaJIU ILJIOCKas MOHOXPO-
MaTU4YecKad BOJIHA M3 KPAaCHOM YacTH BUIMMOTIO CHEKTpa. 3a
IJIACTUHOM Ha mapaJllIeJIbHOM ed 3KpaHe HabjogaeTcsa UHTEp-
(epeHIIMOHHAA KapTHHA, cozepsKailad 00JIbIIoe YKCJIO II0JIOC.
IIpun nmepexole Ha MOHOXPOMATHYECKHH CBET M3 CHUHEH YacTH
BUAMMOTIO CIIeKTpa

1) paccrosdHme MexXay HHTEPGHEPEHIIUOHHBEIMH II0JIOCAMH
YMEHBIIUTCS

2) uHTepepeHNUOHHAA KapTHUHAa CTAaHET HEBUIANMOM IJs
rjasa

3) paccTrosiHMe MeXKIAy MHTepdepeHIINOHHBEIMHU II0JIOCAMHU He
U3MEHUTCS

4) paccTossHHE MeXKAy HHTepGepeHIIMOHHLIMH II0JIOCAMH yBe-
JUYHNTCA

Al17. OneiTel 9. Pesepdopna mo pacceaHHIO O-4ACTHI] IIOKAa-
3aJIM, UTO

A. mouTn Bcst Macca aToMa COCpeAOTOYeHa B sAzpe.

B. Aapo nmeeT MOJIOMXKUTEJIbHBINA 3apAI.

Kakoe(-1e) us yrBepxaeHn#i IpaBUJIbHO(-bI)?

1) Tonbko A  2)tonbko B 3)uA,ubB 4)Hu A, HU B

A18. SInpo ckaHAHUA 3,9C CONEPKUT
1) 24 nporona u 21 HeHATPOH

2) 21 npoTtoH 1 24 HeHTPOHA

3) 21 npotou u 45 HeATPOHOB

4) 45 ipoToHoB u 21 HEUTPOH

A19. 75% wusHaYaJIbHO MMEBHINXCA AAepP PaANOAKTHBHOTO
M30TOIIa pacrajock 3a 1 yac. KakoB mepuoj mosypaciaja 3Toro
n3ortomna?

1) 45 mun 2) 30 muH 3) 15 mun 4) 80 muu

A20. IIpu onpeneseHUH MJIOTHOCTH BeIllleCTBa YUEHUK HU3Me-
pus maccy obpasma Ha OYeHb TOUHBIX 3JIEKTPOHHBIX Becax:
m = 90,00 r. O6béMm OBLJI U3MEPEH C UCHOJb30BAHUEM MEPHOTO
nunaunaApa: V= (30 = 1) cm3. Ha ocHOBe 2TUX U3MEPEHUN MOK-
HO CKa3aTh, YTO, CKOpee BCero, NJOTHOCTD BellleCTBa

1) p > 3,1 r/cm3 3)2,9r/cm3 <p <3,1r/cm3

2)p <2,9r/cm3 4)p =3,0 r/cm3

© deaepanbHbii UHCTUTYT NEAAroruyecKUX U3MepeHHi



CAMOE NOJIHOE M3[AHVE TUMOBbIX BAPWAHTOB 3AZAHNIA Er - 2014
BAPWAHT 4 DPU3NKA
A21. Ilpu HarpeBaHNHM CHOHPAJIH JaMObl HaKaJUBaHUA IIPO- Yactb 1

TEKAIOIMUM II0 Hel 3JIeKTPUYeCKHUM TOKOM OCHOBHASA YaCThb IOJ-
BOAMMOM 9HEPruu TepsieTcs B BHUJE TeIlJIOBOro uaaydenus. Ha
pUCYHKe n300paskeHbl rpa@MKU 3aBUCHMOCTH MOIIHOCTH TeIl-
JIOBBIX IIOTEPbh JaMIIbl OT TeMnepatypsl cnupanu P = P(T) u cu-
JBI TOKa OT ImpujokeHHoro Hanps:xenusa I = I(U). IIpu nomo-
M 9TUX rpaduKOB OIpeieIUTe IPUMEPHYIO TEMIEPATypy CIHU-
paJjiu JJaMnbl Ipu cujie Toka l = 2 A,

P, Br$ LAY
200 2,4
: /‘ 2,0
. y
10 el 1,6 |t
// ? ”
ob—" . 1,2 N
2000 2400 2800 3200 T,K 50 100 150 U, B
1) 2600 K , 3) 2000 K
2) 3600 K 4) 3200 K
YACTDb 2

Omeemom k 3a0anuam amou wacmu (B1—B4) aeéasemca nocnedoéa-
menvrocmd yugp. Bnuuwume omeemuot chHavana 6 mexcm pabomuwt, a 3a-
mem neperecume ux 6 6aanx omeemoe N 1 cnpaéa om Homepa coomeéem-
cmeyuiezo 3a0aruf, HAHUHAA ¢ Nepeol Kiemouku, 6e3 npobenos u xa-
Kux-aubo Oononnumenvrhbvix cumeonos. Kawcdyro uyuppy nuwume 6
omadenvHol Kaemouke 6 COOMEEMCmMeul ¢ npuéedénnovimu 6 6nanke o6-

pasyamu.

B1. C BepiinHbI HaKJOHHOM IIJIOCKOCTH U3 m
COCTOAHMA TIOKOS CKOJIL3UT C YCKOPEHHEM
JIETKasg KOopoOouKa, B KOTOPOHl HaXOAUTCS
rpy3 Maccout m (cM. pucyHok). Kak namensar-
CA BpeMs IBUXKEHUS, YCKOPEeHNe U MOAYJIL PaGOTEI CUIIBLI TPEHU,
€CJIM C TOMH ’Ke HaKJIOHHOMH ILJIOCKOCTH OYAEeT CKOJb3UTh TA JKe KO-

pobouKa ¢ rpy3oM Maccoit % ? 1151 KasKoOi BeJIMUYHHBI O peAeIt-

T€ COOTBETCTBYIOIIIUI XapaKTep U3SMEHEHU:
1) yBesrnuurcs 2) yMeHbIIUTCA 3) He U3BMEHUTCS

© depepanbHLIi UHCTUTYT NEAArorMYeCcKUx U3MepeHuin
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Er3 - 2014 CAMOE NOMIHOE U3[JAHVE TUMOBbIX BAPUAHTOB 3AJAHUIA
OU3NKA BAPWAHT 4
3anumunre B TabauIy BRIOpaHHBIE MUPPEI AJMA KaXKI0H pu-

3u4YecKou BeaudyuHebl. [ludpul B oTBETE MOTYT MOBTOPATHCA.

Moayas padoTsi

B )
peMsa IBHKEHUA Y cKopeHue CHUTBI TPeHHS

Yactb 2 B2. IIpu uccieqoBaHNH 3aBHCHMMOCTH KHHETHYECKOM 3Hep-

o[

YacTb 2

o[

84

ruv (GpoTOo3JEeKTPOHOB OT YaCTOThI Iajzaroilero csera oTosJe-
MEHT OCBeIllaJica yepe3 cBeTOQUILTPLI. B 11epBoii cepuu ONBbITOB
CBETO(UJILTD IIPOIIYCKAJ TOJHKO KPAaCHBIA CBET, 4 BO BTOPOM —
TOJBKO JKEJIThIM. B KaXa0oM onbiTe M3MEPAIU HaAIpPSAKeHUe 3a-
nupaHusd.

Kax usmensiorcsa AJuHa CBETOBOM BOJIHBLI, HANPsSKEHHUE 3a-
NUPaAHUA M MaKCHMAaJbHasd KUHeTHYEeCKas SHeprus (PoTo3JIeKT-
POHOB IIpU IIepexojie OT IIEPBOM KO BTOPOM CEPUU OIIBITOB?

Ina Kamgoil BeJIUYMHBI OIIPeJeJIUTe COOTBETCTBYIOMMM Xa-
PaKTep e€ UBMEHEeHUS:

1) yBenuuuBaercs 2) ymeHbIlIaeTcA 3) He U3MeHsAeTCA

3anumnuTre B TaOJIUIy BhIOpaHHBIE IUQPHI OJA KaXKIOTI'0 OT-
BeTa. Iludpsl B 0TBETE MOTYT NOBTOPSATHCS.

MakcumMaJjbHas
Jdauna Hanpsaxenue CHMMAaJIbHA
CBETOBOM BOJIHBI 3anmMpaHud KHHETHIECKA A SHEPTHA
p ¢$0TO031eKTPOHOB

B3.B mnepBoii sxkcoepuMeHTAJLHOM ycTa- X X X
HOBKE IIOJIOMKHTEJIBHO 3apsyKeHHas 4YacTHIla XOX XB
BJIETAeT B OJHOPOJHOe MAarHWTHOE II0JIe TaK, X?X %
UTO BEKTOP €€ CKOPOCTH Uy NePHeHAUKYIAPEH o 5 5
HHAYKIMY MarHuTHOro noJia (puc. 1). Bo BTO- Puc. 1
POl BKCIEepMMEHTAJbLHON yCTaHOBKE BEKTOD .
CKOPOCTH TaKOH »Ke YaCTHUILbI IIapaJljielieH Ha- E
NPSAXKEHHOCTH 3JeKTPHUYECKOro noud (puc. 2). b, ~O

Ilo xaKkuM TpPaeKTOPHUAM ABHUMKYTCH UaCTH- Puc. 2

IIbI B 3TUX YCTAHOBKaXx?

K xaxmoil mo3uIuu IepBoro crojbiua moadepuTe COOTBETC-
TBYIOIYIO IIOSUIIMIO BTOPOTO U 3alHUIINATE B TaOauny BuIOpaH-
HbIe MU@PHI 110 COOTBETCTBYIONIUMEU OYKBaMH.

© ®epfepanbHbiit MHCTUTYT NEAAroruHecKUXx U3MepeHvn
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CAMOE NOJIHOE U3JJAHVE TUNOBbIX BAPWAHTOB 3ALAHWIA Er3 - 2014
BAPWAHT 4 ON3NKA
OIBUHKEHUE YACTUIIEI TPAEKTOPUSI
A) B nepBOl yCTaHOBKE 1) npamaa muHuA
B) BO BTOpOIi yCTAaHOBKE 2) OKpYKHOCTbD
3) cnupaJisb
4) napaboJia
A b
B4. B onbiTe HUTHh HaKaJia JJaMIOYKH PAacIOJiOo)KeHa BOJIM3U YacTb 2

IrJIaBHOM ONTUYECKON OCH TOHKOU JIMH3BI C GOKYCHBIM pacCcToA-
HueM F neprneHIZUKYJIAPHO 3TOH ocu. PaccTossHMe a OT JIMHSHI
o cuupanau 6oJsbiie 2F. CHayasa B OIbITE UCIOJb30BAJIHA COOU-
parIinyio JUH3Y, a 3aTeM pPacCeHBAIOIIyI0. ¥YCTAaHOBUTE COOT-
BETCTBHUE MEXKXAY BUIOM JIMH3bI, HCIIOJb30BaBIIEeiCA B ONIBITE, U
cBoiicTBaMM HM300paKeHusa. K Kaxkno0ii mosnuy nepBoro cTojo-
1na noadepuTe COOTBETCTBYIOIIYIO IMO3UIIUIO BTOPOTO CTOJIOIA U
3anuInuTe B Tabauily BeIOpaHHBIE IIM(PHI I0J] COOTBETCTBYIO-
nuMu OyKBaMH.

B JIMHS3bI CBOVICTBA M30BPAYXEHUSA
A) nunza cobuparoiad 1) neiicTBuUTEIbHOE, IEPEBEPHY-
TOE€, YMEHBIIIeHHOe
B) nun3a pacceuBaio- - 2) MHUMOe, YMeHbIIIeHHOe, IIPs-
masa : Moe

3) IelCcTBUTEIbHOE, YBEJIUUEH-
HOe, IIpsMoe

4) MEUMOE, YMEHbIIIeHHOe, IIe-
peBEPHYTOE

A b

He 3a6ydvme nepenecmu éce omeemui 6 6aank omeemos M 1.

YACTb 3

3adanus mpemveil wacmu npedcmaeansarom coboiu 3adavu. Pexo-
mendyemca npoéecmu ux npedéapumenvroe peuteHue Ha YepHOBUKe.

IlIpu évinonnenuu 3adanui (A22—A25) 6 6aanke omeemos N 1
nod Homepom 6binonHaemozo Bamu 3adanus nocmasvme 3nax «X» 6
Kaemouke, HOMep KOMopou coomeemcmeéyem Homepy 6bi6pannozo Ba-

Mmu omeema.

© depepanbHbiil HHCTUTYT NEAArOrMYecKUX U3MepeHHH
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Er - 2014 CAMOE NOJTHOE U3/IAHWE TUNOBbIX BAPUAHTOB 3AZAHUI
OUINKA BAPUAHT 4
Yactb 3 A22. ckyccTBeHHBIN CIIYTHUK oOpaljaeTcaA BOKPYT ILJIAHETHI

ree[1]2[3]4]

YacTtb 3

ws[T[2[3%

YacTtb 3

w1237

YacTb 3

w231
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110 KpyroBoi opoure paguycom 4000 kM co ckopocTeio 3,4 KM/cC.
YckopeHHe CBOOOIHOrO MajieHus Ha IMOBEPXHOCTH ILJIAHEThI PaB-
HO 4 M/c2. YUemy paBeH pafuyc ILIaHETHI?

1) 2500 xm 3) 3100 kM
2) 3400 kM 4) 2800 kM

A23. 3a muKJ, DOKa3aHHBIA Ha

p [
HUCYHKe, a-
PHCYHKe, ra3 I0Jy4aeT OT HarpeB_ 300 | — 2
TeJI KOJNUYECTBO TEIIOTH Q. = g
2p0 .................. < ........... .......... L.
= 35,1 /. KII]l nmukia paBeH % .
Poi........ _«_—
Macca rasa nocrosaHa. Ha yuacTke 4 0 i3
1—2 ras cosepmaet paboTy — -
0 Vo 2V 3Vpo 4Vy V
1) 1,8 k]l 3) 3,9 k]l 0 SO ST mre
2) 1,2 xJIx 4) 2,6 xJx

A24. MenHbBIii TPOBOAHUK PACIOJIOMKEH MEXKAYy IIoJIcaMu
MMOCTOSAHHOrO MATHHUTA MNEePHeHANKYJIAPHO JUHUAM HWHAYKIIUUA
MAarHUTHOTO MoJjiA. OnmpeneanTe MJIOILAAb IMOIIEPEYHOr0 CEUEHUS
MPOBOAHHKA, €CJH CHJa AMnepa, JelcTBYIOIIas Ha Hero, paBHa
5 H, Moaysb BeKTOpa MArHUTHON MHAYKIIMHM MATHUTHOI'O IIOJIS
10 mTa, a HanpsXKeHMe, IPUJIOYKEHHOE K KOHI[AM IIPOBONHHMKA,
8,5 B. YaenpHoe conporusiaenue meau p = 1,7-1072 Om-Mmm2 /M.

1) 1 mm2 2) 5 Mmm2 3) 1073 mm2 4) 8,5 Mmm2

A25. B cocyzne HaxoauTCs paspeKeHHLIA aTOMapHBIA BOJO-
poj. AToM Bozopoja B OCHOBHOM cocTosHuu (E; = —13,6 3B)

norJiomaeTr GoToH yacToToit 3,7-1015 I'i. C KaKoii CKOPOCTHIO U
IBUKETCA BAAJIM OT AApa JeKTPOH, BHLIETEBIIMIA M3 aToMa B
pe3yJbTaTe MOHHU3AIUU? DHeprueil TENJIOBOrO ABUMKEHUS aTO-
MOB BOJOPOJia M KMHETUUeCKOIl sHepruei o6pa3oBaBIIerocsa 1o-
Ha npeHeOpeyb.

1) 380 km/c

2) 760 km/c

3) 80 km/c

4) 1530 km/c

He 3a6ydvme nepenecmu 6ce omeemut 6 6nanKx omeemoé N 1.

© denepanbHbiit MHCTUTYT NEAArorMYECKUX U3MepPEHUi



CAMOE NOJIHOE U3AHWNE TUMOBbLIX BAPUAHTOB 3AAAHUA

BAPWAHT 4

Er3 - 2014
GU3UKA

- IIonnoe pewenue 3adaw C1—C6 neo6xodumo 3anucambdv é 6nanxe
omeemoé N 2. ITpu ogpopmnenuu peutenus 6 6aanke omeemog N 2 3a-
nuwume chavaaa Homep 3adanun (C1, C2 u m.d.), a 3amem peurernue
coomeemcmeyrowel 3adaiu. Omeemui 3anucwviéaiime Lémxo u pas3bop-
wueo.

Cl. 9nexTpuyeckas ILenb COCTOMT P Br
n3 6arapeu ¢ IJIC &€ U BHYyTPEHHUM 3
cormportuBjaeruem r=0,50M n noxa-
KJIOUEHHOI0O K He# pe3ucTopa Ha-
rpysku c¢ comporuBiesuem R. Ilpm
N3MEHEHHH COIPOTHBJICHUS HArpy3-
KM M3MEHAETCSA CHJia TOKa B IleNH H TR N
MOIIIHOCTh, BBIAEJSAIOINASCA Ha Ha-
rpy3ke. Ha pumcyHke mnpeacrasiieH 0 1 2 3 LA
rpad®uK M3MEeHEeHHA MOIIHOCTH, BhIJeJAI0meiics Ha Harpyske,
B 3aBUCHMOCTH OT CHJIbI TOKa B IenH.

Mcnonb3ys nsBecTHbIe hU3NUECKHE 3aKOHBI, 00'bSICHUTE, IT0-
yeMy JaHHBIA rpa)K 3aBHCHMOCTH MOIIHOCTH OT CHJIBI TOKa
aBjAerca napabosoit. Yemy paBua IJIC 6aTapeu?

Ilonnoe npaéunvroe pewenue xKaxooi u3 3adaw C2—C6 donxcno
6KNI04aAMb 3AKOHBL U POPMYNLbL, NPUMEHEHUE KOMOPBLX Heo6Xx00umo u
docmamouno Ona pewenun 3adavu, a maxxce mamemamuieckKue npe-
06pa3o6anun, pacuémo ¢ YUCLEHHBLM OMEEemoMm U, npu Heobxodumoc-
mu, puCyROK, NOACHAIOW UL peulerue.

C2. C BeicoThl H Haj 3eMJIEH M3 COCTOAHHMA NOKOA HAUHMHAET
cBOOOJTHO MAJATh CTAJBHOM IMAapHK, KOTOPHIH Yepe3 BpemaA ¢ = 0,4 ¢
CTAJIKUBAETCA C IIUTOM, HAKJOHEHHOHR mox yriaoMm 30° K ropu-
30HTY. Ilocjie abcoIIOTHO yOpyroro yjapa OH ABHYKETCHA IO Tpa-
eKTOPHM, BEPXHAA TOYKA KOTOPOM HAXOAMTCS Ha BBICOTE
h=1,4 m Hag 3emnéii. Yemy paBHa BeicoTa H? Chenaiite cxe-
MaTUYECKUiIl PUCYHOK, MOSCHAIOIUMA perieHue.

C3. OTHOCHTESIbHAA BJAaKHOCTH Bo3gyxa mpu t = 36 °C co-
craBigeT 80% . [laBieHne HaCBIMIEHHOrO Napa IIPH 3TO# TeMie-
patype p, = 5945 Ila. Kakaa macca mapa cogepoxkurcsa B 1 m3

aToro Bosayxa?

© depepanbHbit UHCTUTYT NEAATONUYECKUX U3MEPEHWUK
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CAMOE NOMTHOE U3JAHWUE TUNOBbIX BAPUAHTOB 3AJAHUN

BAPWUAHT 4

Yacrb 3
C4

YacTs 3
)

Yacts 3
C6

88

CA4. IIpu usyuennu 3akoHa OMa IJIs IIOJTHOH 3JIEKTPUUYECKOMH
ey Y4eHUK MCCJIeI0BaJI 3aBUCHUMOCTDb HAIPAMKEHUA Ha IIOJIIcax
HCTOYHMKA TOKAa OT CUJILI TOKA BO BHEIIIHEH IenH (CM. PUCYHOK).

BHyTpeHHee COIIPOTHBJIEHNE NCTOUHNKA He 3aBUCUT OT CUJIbI
toka. CompoTuBiIeHHE BOJLTMETPA BEJUKO, COIPOTUBJIEHUE
aMIiepMeTpa IIpeHeOpesKuMo MaJio.

ITpu cuje Toka B menu 1 A BoJbTMETP IIOKa3bIBaJ HANPAKe-
Hue 4,4 B, a npu cune Toxka 2 A — HanpsaxkeHue 3,3 B.

Onpezgenure, KaKyio CUJIY TOKa IIOKaXKeT aMIIepMeTp IIPH I10-
Ka3aHUAX BoJbTMeTpa, paBHbIX 1,0 B.

C5. MerayLmnuecKkuii crep:keHsb aianHoi [ = 0,1 m
u Maccoi m = 10 r, moaBeIIeHHBIA Ha JBYX NapaJi-
JEeJbHBIX IIPOBOAANIMX HUTAX ajauHou L =1M,
pacmoJiaraeTcsa ropu30HTaJIbHO B OHOPOJHOM Mar-
HUTHOM I1oJie ¢ uuaaykiuen B = 0,1 Tu, kak noka-
3aHO Ha PHCYHKe. BeKTOp MarHUTHON WHIYKIIUU
HaIIpaBJIeH BePTHKaJbHO. KaKylo MaKCUMaJIbHYIO \ !
CKOPOCTh IIPHOOPETET CTEPIKEeHb, €CJIU II0 HeMy \ 3
IponycTUuTsb TOK cuitoi 10 A B reuenue 0,1 ¢? Yroa VU )
() OTKJIOHEHUSI HUTEH OT BePTUKAJU 32 BpeMs IIPO-
TEKaHUA TOKA MAaJl.

C6. dotorarox ¢ paboroit BeIxoza 4,42:10719 Ik ocseraer-
cA cBeTOM. BhbljeTeBIne 13 KaToa 3JEKTPOHBI IONaJaloT B Of-
HOPOJHOe MarHHUTHOe moJie ¢ uHayknuei 2:1074 Ta mepnengu-
KYJAPHO JUHUAM HHAYKIIUUA 3TOrO MOJIS U JBUMKYTCH IO OK-
PYKHOCTAM. MakCUMAaJIbHBIN PaguyCc TaKOM OKPYXKHOCTH 2 CM.
KakoBa yacToTa v nmajaroIiero ceera?

© degepanbHbld MHCTUTYT NEAArorU4ECKUX U3amepeHun



CAMOE NOIHOE U3JAHUE TUNOBbIX BAPUAHTOB 3AAHUN

BNAHKW OTBETOB

EM - 2014

OU3NKA

|

I S U

© ®depepanbHbit UHCTUTYT NEAATOrUYECKUX U3MEPEHUN

89



EM - 2014
OU3NKA
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CAMOE NONHOE U3AAHUE TUNOBbLIX BAPUAHTOB 3AJAHWA

Er - 2014
BAPUAHT 5 OU3NKA
BapuaHr 5
YACTb 1

IIpu évinonnenuu 3adanuii wacmu 1 6 6aanke omeemoé N 1 nod
HOMEPOM 6binonrAemoz0 Bamu 3adanus (Al—A21) nocmaévme
3HaK «X» 6 Knemouke, HOMep KOMOpPOU coomeemcmaeyem uo.uepy 6bi-
6pannozo Bamu omeema.

Al. JIBa aBTOMOOMJIA ABHIKYTCA IO NPAMOI AOPOTe€ B OJHOM Yactb 1

HaInpaBJIeHHH, OJHUH CO CKOpocThio 110 KM/4, a BTOPOH CO CKO-
pocTthio 60 kM/u. Yemy paBeH MOAYJIb CKOPOCTH II€PBOr'0 aBTO-
MOOMJIA B CHCTEME OTCUETa, CBA3aHHOM CO BTOPBLIM aBTOMOOU-
aem?

1) 170 km/4q 3)110 km/u

2) 50 kM/ u 4) 60 xM/u

A2. MeIIoK ¢ IECKOM OTOPBAJICA OT BO3AYIIIHOIO IIIapa u ue-
pe3 4 ¢ ynaJy Ha 3emuio. Ha KaKo# BBICOTe HAXOAUJICS BO3AYIII-
HbI# map? ConpoTuBIeHUEM BO3yXa IIpeHeOpeus.

1)40 ™ 2)80 ™ 3)160m 4) 500 m

A3. [IBe ynpyrue npysKUHBl PacTATMBAIOTCA CHJIAMU OJHOI
U TOH Ke BeJIMUUHBI. YZJHHEHHe IepBOi NMPYKUHBI B 2 pasa
OoJibllle, YeM yAJHMHEHUE BTODPOH MPY’KUHBI. JHKECTKOCTH mep-
BOM NPY>KHUHEI paBHA E,, a YXECTKOCTBL BTOPOi1 kB, paBHA

1)0,5k,  2)0,25k, 3)4k,  4)2k,

A4. OpnraKoBbie HIapbl ABHKYTCA CO CKOPOCTSI-
MU, YKa3aHHBIMHU Ha PUCYHKe, 1 a0COJIIOTHO HEeYyII-
pyro coyzapsaorcsa. Kax Oyzer HampaBJieH HM-
IyJbC 3TOM CHUCTEMBI LIAPOB IOCJIE NX CTOJKHOBE-

HUSA, €CIU U;= /20,?

1) — 3) /
2) \ 4) 1

AS. CkopocTs Tesia Maccoi 2 Kr, IBHKYIIErocsi 1o OCH X, H3Me-
HAETCA 10 3aKOHY U (&) = v, + a t, The vy, = 10 M/c, a, = —2 m/c2.
Kuneruueckas sHeprus Tejia B MOMeHT ¢ = 2 ¢ paBHa

1) 36 I:x 3) 144 JTx

2) 100 Ox 4) 4 ITx

© ®depepanbHbli UHCTUTYT NEAArOrMYECKUX U3MEpPEeHWi
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ElF3 - 2014 CAMOE NONHOE U3QAHME TUNOBbIX BAPUAHTOB 3AJJAHUIA
OU3NKA BAPUAHT 5
Yacrs 1 AG6. [IBa ogMHAKOBLIX OpYyCKAa TOJIIIU-

e (23]

Yacte 1

o [(AT2[3[4]

YacTtb 1

e [1[2[3]7]

YacTb 1

o [1[2[3]¢
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HOI h KasKJbIi, CBA3aHHBIE APYT C APY-
oM, ILIABAIOT B BOJZe TaK, YTO YPOBEHb
BOABLI MPUXOAUTCSA HA T'PAHUILY MEXKAY
HUMHU (cM. pucyHOK). Eciiz B cTonky mo-
0aBUTH ellé OAMH TaKOH e GPYCOK, TO
riIyOrHa €€ NOrPYKeHUA YBeJINUNTCA Ha

1)§h 2)%11 3)gh 4) h

A7.CpenHee paccTosiHHMe MEKIY COCEJHHMH MOJIEKYJIaMH
BellleCTBa MHOTO 0oJIbIlle pa3MePOB CaMHUX MOJIeKYJ. JIBurasace
BO BC€X HAIPAaBJIEHUAX, MOJEKYJbl OBLICTPO pacIpemessiOTCS
II0 BceMy cocyny. B KaKoM COCTOTHUYM HaXOAUTCS BEIeCTBO?

1) B ra3o00pa3HoM MJIH XULKOM 3) B ra3zoo0pa3HoM
2) B TBEpIOM 4) B dKUIKOM

A8. AbcosiroTHaA TeMmImepaTypa HAeaJbHOIO rasa B COCYZe
yBeauuuiacs B 1,5 pasa, a naBjieHue IIpUA 9TOM BO3POCJIO BTPOE.
Kak uaMmeHMsIach KOHIEHTPAIMA MOJIEKYJ rasa?

1) yBenruunsiaces B 2 pasa

2) ymeHbIIMJIaCh B 2 pasa
3) ymeHbIINJIaCh B 4,5 pasa
4) yBesnuuiach B 4,5 pasa

A9.B cTekJIAHHYI0O KOJOYy HAJAWIA n4
HEMHOI'O BOJbI U 3aKPhLIN €€ MPOOKOIA.
Boaga nmocrenenHo ucnapsJack. B KoH-
Lle IIpollecca Ha CTeHKax KOJIOBI OcTa- 1
JIOCh JIMIb HECKOJBbKO KalleJb BOJBI.

Ha pucysHke mokasaH rpauk 3aBHCH- g
MOCTH OT BpeMeHMH KOHIIeHTpaIlluu n

MOJIEKYJI BOASAHOTO mapa BHYTpH KojaObl. Kakoe yTBep:KiaeHUe
MOJKHO CUHMTATL NIPABUJILHBIM?

1) na yyacTtke 1 map HacbIIIIEeHHBIHA, a Ha yYacTKe 2 — HeHa-
ChIIIeHHBIN

2) Ha 000MX y4YacTKaXx Iap HeHaCbIIeHHbIH’

3) Ha o0ouX yyacTKaxX map HaChIIeHHbIN

4) Ha yuyacTke 1 map HeHaCHIIIIeHHBIN, a Ha yYacTKe 2 — Ha-
ChIIIIeHHBIH

© depepanbHbli MHCTUTYT NEAArOrM4ECKUX U3MEpPEHUI



CAMOE NOJTHOE M3AHUE TUNOBbIX BAPUAHTOB 3ATAHM Er - 2014
BAPMAHT 5 DU3NKA

Yactb 1

wo[i[2[3[¢

A10. Ha pucyske nokasan rpaQuk 3aBHCHMOCTH 00BEMa Of-
HOATOMHOTI'0 U/IeaJIbHOTO ra3a OT TeMIIepaTyphl IPH IOCTOSAHHOMK
macce. IIpu nepexone u3s cocrosnusa 1 B cocrosnne 2 BHYTpeH-
HSAA SHEePrus rasa

0 300 600 900 T, K

1) ymenpminiacs B 3 pasa
2) yeesanuniaachk B 1,5 pasa
3) ymeHnbuinjach B 1,5 pasa
4) yBenuumiach B 3 pasa

Yactb 1

a3 4

Al1l. ITomomy MeTalIU4ECKOMY TeJy Ha
U30JMpPYIOImIedl ToACTaBKe (CM. PHCYHOK) /4 B
COOOIIIEH OTpUIIATEeNbHBIA 3apan. Kaxkoso
COOTHOIIIEHUE MeXXJy IMOTeHIHajlaMu TO-
yex A u B?

1o, <o¢p

2) 9, > 0p

3) P, =0p

4)9,=0;05>0

A12. Ha yuacTKe jenu, MOKasaHHOM Ha PUCYHKE, COPOTUB-
JeHue Kaxkgoro pesucropa paBHo 100 Om. Ilpu noaxiaroueHuN
ydJacTKa BEIBOZaMUu A 1 B K HCTOUYHUKY ITOCTOAHHOIO HAIIPAMKe-
HMA 12 B Hanps»KeHue Ha pesuctope R, paBHO

Yactb 1

wz[1[2[3]4]

1)12B
2)2,4B
3)4B
4)6 B
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CAMOE NOJIHOE N3 AHWUE TUMOBbIX BAPUAHTOB 3AJIAHWN

EM - 2014
DUNKA BAPWAHT 5
Yactb 1 A13. Ha pucyHke n300paX€H KPYyIJbIA
A13 IIPOBOJIOYHBIM BHUTOK, II0 KOTOPOMY TE€4EeT /
3JIEKTPHUYECKUI TOK. BUTOK pacrnoJioKeH B f \
BEPTHKAJBHOM IJIOCKOCTH. B IeHTpe BUT- "
Ka BEeKTOP MHAYKIIMK MAarHuTHOTO II0JIAd TO- _\j

Yacts 1

123 [¢]

Yactb 1

s 12 [3]4]

Yacts 1

e[i[Z3[<

94

Ka HallpaBJIeH
1) BopaBo NepHeHAUKYJAPHO IJIOCKO- /
CTH BUTKA —

2) BJIeBO IIEPNEHANKYJISAPHO ILJIOCKOCTH
BHUTKA <«

3) BepTHKAJbHO BHU3 B IIJIOCKOCTH BHUTKA |

4) BepTHKAJBHO BBEPX B ILJIOCKOCTH BUTKA |

A14. B xonebaTeIbHOM KOHTYPE, COCTOSAINEM U3 KaTYIIKN MH-
IYKTUBHOCTA U KOHJEHCATOpa, HaOJIAAloTCs rapMOHHYECKHE
3JIEKTPOMArHUTHBIE KojieOaHus ¢ nepuojgom T = 6 mkxc. Makcu-
MaJIBHBIN 3apsi] OMHOM 13 0OKJIAJOK KOHJeHcaTopa IIp1 3TUX KO-
nebanuax paseH 4 - 1076 Ka. Kakum GyzeT Moayip 3apana 3Toit
O0KJIaIK1 B MOMEHT BpeMeHH ¢ = 1,5 MKc, eciiu B HAUaJIbHBIA MO-
MEHT BpeMEHH e€ 3apAJ] paBeH HyJI0?

1)2-10%°Ka  2)8-10%Ka 3)0 4)4-10%Knx

A15. JIyu cBera majmaer u3 BO3AyxXa B /
GeH3uH (IIOKa3aTeJb IPeJOMJIEHUA 1), 3a- ;
TeM IIPOXOAHNUT Yepe3 CTEeKJAHHYIO ILjac- LN DO AT
TUHKY (IIOKa3aTeNb NPEJOMICHUA Ny), & o frrad ]
3aTeM depe3 CJIOM BOZABI (IIOKas3aTesJb Ipe- it Mtsditaststasasans
JoMJieHua ng). Ha pucyHke mokasaH xop
aydya cBera. Iloxkasarenmu mnpesoMyieHUA
CpeJZl COOTHOCSATCS CJEAYIOHNINM 00pa3oM:
1)n,<n,un,> ng 3)ny>ny,> ng
2)n,<n,<ng 4)n,>n,un,<ng

A16. Ha moBepxHOCTh TOHKOM NpPO3PAuYHON IIJIEHKM NMagaeT
10 HOpMaJIu IIy4oK 0eJsioro cBeTa. B oTpa’k€HHOM cBeTe IJIEHKA
OKpallleHa B 3ejiéHbIM 1BeT. IIpu mcnmosab3oBaHUM IJIEHKHU Ta-
KOM ’Ke TOJIIHUHBLI, HO C HECKOJIbKO MEHbIIHM IMOKasaTejeM
IIpeJIOMJIEHUSA, €€ OKpacKa Oyzaer

1) HaxopuTHCA OIMIKE K KpPacHOM 06JIacTH CIIeKTpa

2) TOJILKO 3€JIEHOH

3) HaXOoAUThCA OJIMKe K cuHel 00J1acTH CIIeKTpa

4) TOJIBKO MOJHOCTHIO YEPHOU

© ®depepanbHblit UHCTUTYT NEAArOrUYECKUX U3IMEPEHUIR



CAMOE NONHOE W3JAHUE TUNOBbLIX BAPMAHTOB 3AAHWA . - EM -2014
BAPWAHT 5 ' OU3NKA

A17. YeThIpéXx yYEHHKOB IONPOCUJIY HAPHUCOBATh OOIIMil
Buj rpaduka 3aBucuMocTu GoToTOKa HachlmMeHud [, OT MHTEH-

Yactb 1
wiTz[3]%
cuBHOCTH J majgammniero ceera. Kakoit us npuBeJeéHHBIX PUCYH-
KOB BBINOJIHEH MPaBUJIbHO?

1) 1, 2)10‘ 3) IOI 4) IO|
J 0 J 0 J 0 J

A18. fixpo ypaua 25U mocie o-pacmafia ¥ ABYX 3JI€KTPOH-

HbIX [3-pacmasioB npeBpaliaeTca B AP0

Yactb 1
1) xiopus %5Cm
2) ypana 235U
3) noryronusa 253 Pu
4) Topusa %2Th

A19. Ilepuon nonypacnaja aaep .0 YacTb 1

0

apousa '2Er pasen 50 uacam. Ka- 20(; A9 1]2[3[4]
KOH U3 rpaukKoB xapaxkTepusyer 17
pacmaj 3Tux anaep? 150 \wt

1)1 125

2) 2 100 4

3)3 75 <N

D 4 o N8

25 s
1 NN

0 50 100 150 200300 330 7,

Yacte 1

o[ T[22 ]4]

A20. MasaTauxk coBepmaer N = 20 KonebaHuu 3a
t =(24,0 = 0,2) c. CorsiaCHO 9TUM JaHHBIM, IIEDUOJ KoJieOaHu i
MmaATHUKa T paBeH

1) (2,40 = 0,02) c

2)(2,4+0,2)c

3) (1,20 = 0,01) c

4)(1,2+0,2)c

.........O..............'............Q.......................I..........
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CAMOE NONHOE N3JAHUE TUNOBbIX BAPUAHTOB 3AAAHWN

EM - 2014
OUNKA BAPUAHT 5
Yactb 1 A21.Ha pwucyHKe mpeacraBjie- i °C
4

Yactb 2

-

96

HBI pe3yJbTaThl U3MepPeHus TeMIle- w0 L
paTypbl BOABI B 3JIEKTPUUECKOM
yaHUKe B MocJiefoBaTeJIbHbIe MO-
MeHThI BpeMeHH. IlorperHocTs U3-
MepeHHMs BDeMeHM paBHa 3¢, IO-
IPEIIHOCTh H3MEPEeHUA TEMIIEPATY- B
pel paBHa 4 °C. KakxoBa mosnesHas 20
MOIIHOCTh HarpeBaTeJid YallHUKA,
ecau Macca Bogsl paBHa 0,8 xr? >
0 30 60 90 120 T, C

1) 2,2 kBT

2) 2,8 kBt

3) 1,4 xBr

4) 3,5 kBT

60

YACTb 2

Omeemom x 3adanusam smou wacmu (Bl —B4) aensemca nocnedosa-
menvHocmd yugp. Bnuwume omeemost chavana 6 mexcm pabomui, a 3a-
mem nepenecume ux 6 6aiank omeemoé N 1 cnpasa om nomepa coomeem-
cmeéyou,ezo 3a0anusi, HAYUHAA ¢ Nepeoll Knemoiku, 6e3 npobenosé u Ka-
Kux-n1ub60 donoanumenvHuix cumeonoé. Kaxncdyrwo yuppy nuwume 6
0omoenbHOU KiemouKe 6 COOMEEeMCcmeul ¢ npueedéHnbLMuU 6 6ranKe 06-
pasyamu.

B1. MaccuBHBIN I'py3, IOABEINEHHBIN K MOTOJIKY Ha IPYKU-
He, COBepIIaeT BepTHKaJIbHbIEe CBOOOAHBIE KoJiebaHusd. [Ipyxu-

Ha IIpM 3TOM BCE BpeMs ocTaercs pacTaHyToi. Kak BeayT ceba

MoTeHIHAJbHAsA SHEePrus IIPY:KHHBI, KHHETHYECKas SHeprus
rpysa, ero IoTeHIIMaJibHas 9Heprus B IMoJie TAXKEeCTH, Korja
rpy3 ABHKETCA BBEPX K MOJIOKEHUIO paBHOBeCH A ?

st KasKaoW BeJMUYMHBI OIpPeZleINTe COOTBETCTBYIOIINMA Xa-
paKTep U3MEHEHUA:

1) yBesnruuuBaercsa 2) ymMeHbIIaeTCs 3) He U3MeHsAeTCA

3anuinuTe B TaOJHUIY BbIOPaHHBIE MUMPHI AJA KaKIAOU (-
3U4YeCKOU BeJuuYnHLI. I pBI B OTBETE MOTYT IOBTOPATHCS.

Iorenuannaas
3HEepruda rpysa
B IOJI€ TAKECTH

ITorermuaanHan Kunernueckasn
SHEPrusa NPYKHHBI 9HEpPrug rpysa

© depepanbHbll MHCTUTYT NEAArorM4eCcKUx U3MepeHun



EM - 2014

CAMOE NOJIHOE U3JAHVE TUMOBbIX BAPUAHTOB 3AAHWIA
BAPWAHT 5 OU3UNKA
B2. B cocyne Heu3MeHHOTo 00'béMa HaXOANJIAaCh TP KOMHAT- Yacrs 2

HOHM TeMIlepaType CMeChb ABYX HIeaJbHBIX ras3oB, mo 1 MoJb
Kaxaoro. ITojioBUHY cOepsKMMOro cocyia BIIIYCTHIH, a 3aTeEM
JobaBUIHN B cocyZ 2 MOJIb BTOpPOro rasa. Kak nsaMmeHuJuch B pe-
3yJIbTaTe MapiuajbHble JaBJI€HUS I'a30B U UX CyMMapHOe JIaB-
JIeHHe, eCJI TeMIlepaTypa ra3oB B COCy/e NoaAep KHUBaIach He-
U3MEeHHOI?

JJ1a ka0 BEeJIUYUHBI ONpeJleJINTe COOTBETCTBYIOIIUNA Xa-
paKTep N3MEeHEHHU:

1) yBesrnuuoch

2) YyMEeHBIINJIOCH

3) He U3MEHUJIOCH

3anuniuTte B TaOAUNy BhIOpaHHBIE HUGPHI AJA KaxKa0ou (pu-
3uyeckoil BesrnuuHbl. [{lndpbl B 0oTBETE MOTYT IIOBTOPATHCS.

IlapuuansHOE TTapuuaabsHOE JdaBiaenue
JaBJIeHHE IIePBOro XaBJIeHHE BTOPOTro cMeCH ra3oB
rasa rasa B cocyae

B3. YueHuUK wucciiefoBaJ IBHIKEHHEe OpycKa IO HaKJOHHOM
mrockoctu. OH onpenaesaus, 4To 6pyCoOK, HauMHAA JBUKEHUe U3
COCTOAHUA NOKos, mpoxoauT 20 cM ¢ yckoperuem 2,6 m/c2. Ve-
TAHOBUTE COOTBETCTBHE MeXAy (PU3UUYECKMMU BeJIUUYUHAMH,
HOJIYYeHHBIMU IIPH KCCJIEJOBAHMU IBUKeHUA OGpycka (cMm. Je-
BBIil CTOJIOEI), 1 YPABHEHUSAMH, BLIPAKAIOIINMM B3aMMOCBA3U
9THX BEJUYHH, IPUBEJEHHLIMH B IIPaBOM CTOJIOIIE.

K xakmoil mo3uiuy mepBOTO CTOJIOIA IIOA0EepHTe COOTBETC-
TBYIOIIYIO MO3UIIMIO BTOPOTO CTOJOIA M 3amuIINTe B TaOJHUILY
BBEIOpaHHBIE ITU(MPHI IO COOTBETCTBYIOINNMY OYyKBaMMU.

3ABUCHUMOCTHU YPABHEHUS
A) 3aBHCHMOCTB IIYTH, IIPOMIEH- 1)l =At2, rne A=1,3 m/c?
HOr0 OPYCKOM, OT BpeMEeHU 2) I = Bt2, rne B = 2,6 m/c?
B) 3aBMCHMOCTH MOZYJIA CKOPOCTH
OpycKa oT IpOiJeHHOr0 IIyTH 3)v=CJl,rre C = 2,3 @

4)v=Dl,rneD=2,3%

A |

© depepanbHbii MHCTATYT NEAArorHECKUX U3MepeHun
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CAMOE NONHOE M3AHWUE TUNOBbIX BAPUAHTOB 3AJAHUIA

EM - 2014
DU3NKA BAPWAHT 5
YacTb 2 B4. I1yyoK cBeTa mepexoauT U3 Bo3ayxa B Bogy. CKOpPOCTh CBe-

o[ ]

YacTts 3

wee[1[2[3]]

98

Ta B BO3yXe — C, AJIAHA CBETOBOM BOJIHBHI B BO3J[yXe — A, IIOKA-
3aTeJIb IIPEJIOMJICHHA BOABI OTHOCUTEJILHO BO3AyXa — 1. YCTaHo-
BUTE COOTBETCTBHE MEXAY (HU3HMUIEeCKUMU BeJIMUUHAMU U HOpMYy-
JIJaMH#, 10 KOTOPBIM HMX MOXKHO paccuuTaTh. K KasKkaoM mosunuu
TIepPBOro cToJ0Ia MoAOEepPUTE COOTBETCTBYIOIYIO O3UIUIO BTOPO-
ro 4 3alIMINNTe B Ta0JUIly BhIOpaHHBIE IIU(PHI IIOJ COOTBETCTBY-
IOHIIMU OYKBaMH.

OPU3SNYECKUE BEJINUNHEBI dOPMYVJIbI
A) namHA CBETOBOM BOJIHEI B BOJE DA-c
B) uacToTa cBeTOBOM BOJIHBI B BOJi€e 2) ¢
A
3)A-c-n
1) 2
n
A b

He 3a6ydvme nepenecmu 6ce omeéemui 6 6aank omeemos Ne 1.

YACTb 3

3adanun mpemvel wacmu npedcmaensiom coboi sadawu. Pexo-
mendyemcs npoeéecmu ux npedéapumenbHoe peuleHue Ha YepHOBUKe.

IIpu évinoanenuu 3adanut (A22—A25) 6 6aanke omeemos N 1
nod Homepom 6binonHAeM020 Bamu 3adanua nocmaébme 3HAK «X» 6
Kiemoike, HOMep KOMOPOU coomeemcmeyem Homepy 6bi6pannozo Ba-

MU omeema.

A22. T'pys maccoir 100 Kr yaep:KuUBaIoOT | L
HA MeCTe C IIOMOINbIO pbluara, IPUJOXKUB <>
BepTUKaJbHYI0 cuiy 350 H (cM. puCYyHOK).

Ppruar cocrouTr u3 mapuupa 6e3 TpeHUA U
OAHOPOJHOIO MACCHUBHOI'O CTEP KHA AJIUHOU
5 M. PaccTosiHHe OT ocH IIapHUPA 10 TOUKH
nmoaBeca rpysa paBao 1 m. Macca cTep:kHA

paBHa
1) 25 kr 3) 20 kr
2) 35 kr . 4) 30 kr

© depepanbHbii MHCTUTYT NEAArorMY4eCcKUx U3MepeHnn



CAMOE NOIHOE U3[JAHNE TUNOBbIX BAPUAHTOB 3ALAHU EM - 2014
BAPUAHT 5 DU3NKA
A23. Kycok apga, umeromnit remneparypy 0 °C, nomeuniéx B Yactb 3

KaJIOPUMETDP C 3JIeKTpoHarpenareyieM. UToObl IpeBPaTUTh 3TOT
Jén B Boay ¢ Temnepatypoit 12 °C, TpebyeTcsa KOJHUYECTBO TeIl-
aotel 80 x/[)x. Kakas TeMepaTypa YyCTaHOBUTCS BHYTPHU KaJjo-
pUMETpPAa, €CJH JIEH MOJYUYUT OT HarpeBaTeid KOJINYECTBO Tell-
JgoThe! 60 K3k ? TemI0éMKOCThIO KAJIOPHMETPA 1 TEIJIO00MEHOM
C BHEIIIHEe# cpefoii mpeHeOpeYs.

1) 6 °C 3) 0 °C
2)9°C 4) 4 °C
A24. B tpeyroabauke ABC yros C — npsmMoi. B

B BepminHe A HaxoAUTCA TOYEUHBLIHA 3apan Q. On
neicTByeT ¢ cuioi 2,5-10"8 H Ha ToueuHBIH 3a-
pAz ¢, moMeléenHsli B Bepuinny C. Ecnu 3apsin g ¢
IepeHecTu B BepiuuHy B, To 3apaasl OyayT B3au-

MozeiicTBoBath ¢ cuioit 9 - 10~ H. Haiigure otno- 4 ¢
AC
IITeHue EC— . |
1) 0,60 3) 1,67
2) 0,36 4) 0,75

A25. B Tabauie npeacTaBieHbl pe3yJbTaThl HM3MepeHHUH
MAaKCHMMAaJbHON 3Heprum (POTO3JIEKTPOHOB IIPM ABYX Pa3HBIX
3HAYEeHUAX 4YaCTOThI IaJAaIONIer0 MOHOXPOMATHUYECKOI'O CBeTa

(vKp — YacToTa, COOTBETCTBYIOIasd KpacHOU rpanuune Gotoad-
dexra).

Yacrora majgarInero cBera v 2vip | 3V
MaxcumasnbHas 3Heprusa PoToaneKTpoHoB K, E, -

Kakoe 3HaueHue sHEePrum IpoIryineHo B Tabauime?

1) 3E, 2) 2E, 3)4E,  4)2E,

He 3a6ydvme nepenecmu éce omeemul 6 6aank oméemoé Ne 1.

ITonnoe pewenue 3adaw C1—C6 neob6xodumo 3anucamsv 6 6aranke
omeemoe N 2. Ilpu ogpopmnenuu peutenun 6 6aanke omeemoé M 2 za-
nuuwume cnavana nomep 3adanun (C1, C2u m.d.), a 3amem peutenue
coomeemcmeyrouel sadavu. Omeemul 3anucoviéaiime wémxo u pa3bop-
4u60.

© depepanbHbii UHCTUTYT NEAArorMYECKUX W3MepeHUn
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Er3 - 2014
OU3UKA

CAMOE NONMHOE U3JAHWE TUNOBbLIX BAPUAHTOB 3AJAHUN

BAPUAHT 5

Yacts 3
C1

liac‘n) 3
c2

. Yactb 3
C3

100
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C1.B nunuHApe moj MOpPIIHEM IPH 4
KOMHATHOM TeMIepaTtype t, JoJIroe Bpe- ——l

Ms HaxXOZUTCA TOJBKO BOZa M e€ Iap.
Macca sKuAKOCTH B JBa pasa OoJIbIlle
Macchl napa. IlepBoHauajibHOE COCTOSA-
HHe CHCTeMbl IIOKa3aHO TOYKOW Ha
pV-nunarpamme. MeajieHHO nepemelnas 0 Vo
HOpIIIeHb, 00BbEM V moj IOpPIIHEM H30-

TEPMUYECKH yBeaUUnBaloT ot V, no 6V,. IlocTpoiiTe rpaduk saBu-

»

6V, V

CUMOCTH JaBJIeHHUs p B UMJIUHADe OT 06béMa V Ha oTpeske oT V, 1o
6V,. Ykakure, KAKMMH 3aKOHOMEPHOCTAMH BrI mpu aTom BoC-
TI0JIb30BAJIHCh. |

Ilonnoe npasunvroe peutenue xaxcdoi u3 3adaw C2—C6 donximno
6KLI0UAMYb 3AKOHBL U POPMYNLbL, NPUMEHEHUE KOMOPBLX He0OX00UMO U
docmamouno 0na peurenusn 3adaxwu, a maKice mamemamuieckKue npe-
00pa306anusn, pacuémol ¢ YUCLEeHHbLM OMEemom U, npu Heob6xodumoc-
mu, PUCYHOK, NOACHAIOW UL peuteHue.

C2. Cucrema us rpysoB m u M u cBs- m
3pIBalOIllell UX JIErKOM HepacTAKUMOMH m
HUATY [IEPBOHAYAJLHO IIOKOUTCA B BeEp-

TUKAJIbHON IIJIOCKOCTHU, IIPOXOJAAMIer M M
yepe3 IIEHTP 3aKpeILIEHHON cdepsl,

T.K. TPy3 m yAEPKUBAIOT HA BepUINHE

cepsl (cMm. pucyHok). ITocae Toro xak rpys m OTHYCKalOT M3
COCTOAHUSA MMOKOSA, OH IIPOXOAUT 110 chepe ayry o = 30° u 3artem
OTpbIBaeTcA OT nmoBepxHocTu cdepsbl. Haligure maccy M, eciu
m = 100 r. Pasdmeps! rpysa m HUYTOXKHO MAaJIbl 10 CPABHEHHUIO C
paauycom cdepsnl. Tpenuem npenedbpeub. CaenaiiTe cxemMaTuue-
CKHl PUCYHOK C YKa3aHMWeM CUJI, JEHCTBYIOMINX Ha IPYy35l.

C3. B ropu3oHTaIbHOM IUJIUHIPUUYECKOM COCYe, 3aKPBITOM
MOABUKHBIM ITOPIIHEM, HAaXOAUTCA OAJHOATOMHBINA HMAeaNIbHBIN
ra3. JlaBienue okpyskarliero so3ayxa p = 10° ITa. Tpenue mex-
Iy TIOPIIIHEM U CTeHKaAMH cocyla mpeHeOpexuMo Majo. B npo-
mecce MEeQJIEHHOI'O OXJIaXXKIaeHHnudA OT ralsa OTBeJeHO KOJINUYECTBO
TernoTel |@ = 75 Ilxx. IIpu sTOM HOpIIEeHbL MepeABHHYJCA Ha
paccroaHue x = 10 cm. Yemy paBHa ILIOINAAbL IIOIEPEYHOTrO Ce-
yeHUA nopiHa? KosaudecTBo BelecTBa ra3da MOCTOAHHO.

© denepanbHbil UHCTUTYT NEAArorMHECKUX M3MEPEHNH



skamero wusoron s;Na. AxTmBHocTH 1cm3 sTOro pacreopa
a, = 2000 pacnagoB B cekyHay. Ilepuos mosypacmnaza usoTomna

*Na pasen T = 15,3 u. Yepes ¢ = 3 u 50 MUH aKTUBHOCTH 1 cM3
KpOBH InanueHTa craja a = 0,28 pacnamos B ceKyHay. Kaxos
00b€M BBEAEHHOI'O PacTBOpa, eCau oOIUil 00'bEM KPOBU HaIly-

edTa V =6 n? Ilepexogom szep usorona >;Na U3 KPOBH B IpY-
rue TKaHYM OPraHM3Ma IpeHeGpeub.

C6

CAMOE NOJTHOE U3JJAHWUE TUNOBbIX BAPUAHTOB 3AAAHWUN Er3 - 2014
BAPUAHT 5 OU3NKA

C4.Peocrar R DOAKTIOYEH K  , 4 : Yactb 3
ucTouHHKY Toka ¢ 9JIC & u BHYT- 6 . C4
PEHHUM COIIPOTUBJIEHHEM 7" (CM. pH- 5 .

CYHOK). 3aBUCHUMOCTh CHJIbBI TOKa B ‘; .
eIl OT CONPOTHUBJIEHUS peocTaTa 2 N :
mpefcraBiieHa Ha rpadukxe. Haiian- 1 j | .
Te COIPOTHBJIIEHHE peocTaTa, IIpU 0 123456 T8ROM °
KOTOpPOM MOIIITHOCTH TOKa, BhIAeJIsie- .
MadA Ha BHYTPEHHEM CONPOTHUBJIEHMU MCTOUYHUKA, paBHa 8 Br.
& r .

R .

C5. B ngeanpHoM Kose6aTeJbHOM KOHTYpe, COCTOAINEM M3 ° Yactb 3
KOHJZIeHCcaTopa M KaTYIIKW WHAYKTHBHOCTH, aMILJIUTyJa CHUJIBI ° c5
Toka I, = 50 MA. B rabauile npuBeneHsl 3HAYEHUA PA3HOCTH .
IIOTEHIIMAJIOB Ha OOKJIaAKaX KOHAEHCATOPA, H3MEPEHHEIE C TOU- »

HocThIO 10 0,1 B B nocnenoBaTelbHEIE MOMEHTHI BPEMEHH. .
t,Mmxc| O 1 2 3 4 5 6 7 8 |:
u,B| 00 28|40 28|00 |-28|-4,0/-2,8| 0,0 |:
Haitinure 3HaUYeHME 3JIEKTPOEMKOCTH KOHIEHCATOPA. :
C6. IlanueHTy BBeJIM BHYTPUBEHHO 03y PAacTBOpa, COIEp- . Yactb 3

© deaepanbHbil MHCTUTYT NEeRarorMyecKux U3MepeHwn
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EM - 2014

CAMOE NONHOE U3[JAHUE TUNOBbIX BAPUAHTOB 3AJJAHNI
OU3NKA

BJIAHKW OTBETOB
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CAMOE NO/IHOE U3[IAHVE TUMOBbIX BAPUAHTOB 3AIAHUM EM - 2014

BNAHKW OTBETOB OU3NKA

1P MOROCTATIO MECTA 5 OTRETE HCROMIYATS 0GOPOTINC CYOPOHY ]

© depepanbHbiit MHCTUTYT NEAArONMYECKNUX M3MEPEHWN 103



EM - 2014
OU3UKA

CAMOE NOAHOE U3AAHWE TUMOBbLIX BAPWAHTOB 3AJAHUIA

BAPUAHT 6

Yactb 1

m (AZ0[%

Yactb 1

a2 [1]2]3]4)

Yactb 1

o (23]

Yactb 1

w (2[4

Yacts 1

s [1[2[3][%

104

BapuaHr 6

JACTHh 1

IIpu évinonnenuu 3adanuii wacmu 1 6 6nanxke omeemoé N 1 nod
HOMepOM 6vinonnaemozo Bamu 3adanus (A1—A21) nocmasvme
3HAK «X» 6 Kn1emouKe, HOMeDP KOMOPOU coomeemcmeyem HOMePY 6bi-

6pannozo Bamu oméema.

Al. Ilepuoa paBHOMEDPHOTO JBUKEHUSA MATEPUAJILHON TOUKHA
10 OKPY2KHOCTH paBeH T, paauyc okpyskHocTH R. Touka mpoii-
JET 110 OKPY’KHOCTHU NYyTh, PaBHbIN TR, 3a BpeMsd

T T T
1) 2T 2) 3 3) 5 4) -

A2.ITonocoBoii MarHUT MAacCOM m IOLHECJH K MAaCCHBHOM
cTaJbHOH muTe Maccoii M. CpaBHUTE CHIIy AEACTBUS MArHUTA Ha
Mty F, ¢ cuioit feficCTBUSA IJIMTHI HA MarsuT F,.

1)F,=F, 2)F,>F, 3)F,<F, 4)%=%

A3. IIpu nBMKeHNHN IO TOPU3OHTAJIBLHOM ITOBEPXHOCTH HA TEJIO
maccoi 40 Kr peiicTByeT cuia TpeHus ckoabkeHusa 10 H. Kakoit
CTaHeT CHUJIa TPEHUA CKOJbKEHHUA II0CJI€ YMEHbIIEHUA MacCChI Te-
ja B b pas, ecau KO3 @UIUEHT TPeHUSA He UBMEHUTCA?

1D1H 2)2H 3)4 H 4)5H

AA4. Ilepen cTOJIKHOBEHHMEM JBa MsAda OBUMKYTCH B3aUMHO
IIePIEeHAUKYJISAPHO, IIEPBBIM — C UMIIYJIbLCOM p; = 3 Kr-m/c, a
BTOPOM — C UMIIYJIbCOM P, = 4 xr-m/c. UHemy paBeH MOAYJIb UM-

IIyJIbCa CHUCTEMBLI MsAdYell cpasdy IocJjie CTOJKHOBeHusa? Bpems
CTOJIKHOBEHUS CUMTATHL MAaJbIM, a CTOJIKHOBEeHHEe — abCOJII0THO

VIPYTHM.
1O 3) 9 Kr-m/c
2) 1 kr-m/c : 4) 7T xkr-m/c

A5, IlepBaa npyskuHa umeer »kéctkoctb 20 H/m, BTOpaa —
40 H/m. O6e npy»xuHbI pacTsaHyThI Ha 1 cMm. OTHOLIIeHHe IIOTeH-

E
IIMAaJbHbIX 9HEPTrUA NMPYKUH EZ paBHO
1
1)1 2) 2 3) /2 4) 4

© denepanbHbih MHCTUTYT NEAArorM4ECKUX W3MEpeHun



CAMOE NONHOE W3JAHVUE TUNOBbIX BAPUAHTOB 3ALAHNN CEM - 2014
BAPUAHT 6 DUNKA
AG6. [Ina sxcnepuMeHTAJIBHOI'0 OIpeJieJIeHus CKOPOCTH 3BY- Yactb 1

Ka YYeHHK BCTaJ Ha paccTOaHHM 30 M OT CTEHBI U XJIOODHYJ B
JalomHA. B MOMEHT XJIOMKa BKJIIOYHJICA 9JIEKTPOHHBIH CEKYH-
JOMEP, KOTOPHIi BBIKJIOUHJICA OTPAKEHHBIM 3BYKOM. Bpems,
OTMEeYeHHOe CeKyHJaomepoMm, paBHO (0,18 c. KakoBa CKOpOCTBH
3BYKa, onpefieIEHHAA YICHUKOM?

1) 167 m/c 3) 380 m/c

2) 333 m/c 4) 540 m/c

A"7. KoHneHTpannio MoJIEKYJI OJJHOATOMHOI'O MeaJIbHOI'O ra-
3a ymeHbmuau B 5 pa3. OgHOBpeMeHHO B 2 pa3a yBeJIHYHJIH
CPEeZHIOI0 3HEPTHI0 XaOTHUYHOTO ABHKEHHA MOJIeKYJI rasa. B pe-
3yJIbTATE STOrO JAaBJICHHE I'a3a B COCYyAe

1) cau3uoCch B 5 pas 3) CHU3NJIOCH B g pasa
2) Bo3pocyo B 2 pasa 4) CHUBUJIOCH B % pasa

AS8. B Bo3aynIHOM Hacoce IepeKpblJId BBIXOJHOE OTBEepCTHE
1 OBICTPO ciKajid BO3AYX B IIMJIMHApPe Hacoca. Kakoil mpomecc
IPOUCXOLUT C BO3AYXOM B HUJIHUHIApE Hacoca?

1) nzobapHkbIi

2) U30XOPHBIMA

3) U30TepMUYECKHIi

4) aguabaTHBIMI

A9. Temneparypa meauoro obpasma maccoir 100 r nmosbIcu-
jgack ¢ 20 go 60 °C. Kakoe KOJIMYECTBO TEIJIOTHI IOJYUYHJ 00pa-
3en?

1) 760 Iox 3) 3040 Ix

2) 1520 & 4) 2280 IIx

A10. Ha pucynke nokasaH rpadux ¥ 1073
M3MEHEHHUS COCTOSHUA IOCTOSAHHOM 3t : i
Maccel raza. B aTom nporiecce ras or- i i
JaJl KOJIMUYECTBO TEILIOThI, paBHOE 2f "—_—'
3 kll>x, B pesyabTaTe 4ero ero BHyT- 1
PeHHsAS 3Heprusd yMeHbIITHJIach Ha S

1) 1,2 xIx 3) 2,4 k]l 0 300 600 T,K
2) 1,8 [l 4) 3 x]lx

[OOSR  SR——
~

© ®depgepanbHblit MHCTUTYT NEAArOrUHECKUX W3MEpEeHHit
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A6 [1]2]3]4]

Yactb 1

A7 [1]2]3]4]

Yactb 1

A8 [1]z]3]4)

Yactsb 1

A [1]2]3]4]

Yactb 1
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EM - 2014 CAMOE NOSIHOE W3/IAHVE TUMOBbIX BAPUAHTOB 3AZIAHWN
OU3NKA

BAPWAHT 6

Yactb 1

A1l1l. Ilnockuii BO3AYIIHBIA KOHIEHCATOP UMeeT éMKOCTh C.
Kak nsMeHuTCsa ero €éMKOCTb, €CJIH PACCTOAHHE MEKJY €ero
IJIaCTUHAMHY YMEHBIIHNTL B 3 pa3a?

1) yBenuuurca B 3 pasa

2) yMeHBHIUTCA B 3 pasa

3) yBesnuuTcd B 9 pas

4) ymensinuTcsa B 9 pas

YacTs 1 Al12.  Kak u3MeHHUTCS COIPOTHB- R

am2[1]2]3]4] . nenme ywacTka memu AB, usobpa- 4 o—
’KEHHOIO HAa PUCYHKe, eCJH KJoUY K K
pasoMKkHYTb? CONpOTUBIIEHHE KaXK- R R

noro pesucropa paBuHo 4 Om.

1) ymeusinuTca Ha 4 Om
2) ymenbuiutcs Ha 2 Om
3) yBeauuutca Ha 2 Om
4) yBenuuuTtca Ha 4 Om

BO

Yactb 1 A13. Ha pucyHKe mpuUBeNEH rpa- [mA ,

A13(1]2[3]4| : UK B3aBUCHMOCTM CHJIBI TOKa OT 30— NG
BPEeMEHU B 3JIEKTPUYECKOM 1IeH, UH- ol AN
OIyKTUBHOCTE Kotopou 1 wmI'm. Om- ; 5
pefieJiuTe MOZAYJb CPeAHEro 3Haye- 10}-f---- ------ dreeeee -----
Hua I[IC caMOMHAYKIMY B MHTEPBA- | !
Jie BpemeHu ot 10 s0 15 c. 0 5 10 15 20 nc

1)2mMB  3) 5 MxB
2)3mMxB  4)0

Al4. I1nockas sJeKTpOMarHUTHAsA BOJHA C OJHMHON BOJIHBI
A =8 M pacmpocTpaHAeTCs BAOJIb OCH J JEKapTOBOM CHCTEMBI
KoopauHaT. UeMy paBeH MOAYJb Pa3HOCTH (a3 3JIeKTPOMATHUT-
HBIX KOJIeOaHUI B Hauajie KOOPAHMHAT U B Touke M ¢ KoopAuHA-
TaMU X =2 M,y =4 M, 2=4 m?

1O

Yacts 1

3)’5t
4\

® & & &6 6 & 6 & 6 O © & 6 & 0 O 0 O O O & O O O O P O O O O O O O O O O O O OO O O O O PO G OO O S O O O O O OO O O 0O O GO 0o
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CAMOE NMONHOE W3[AHWUE TUNOBbIX BAPUAHTOB 3AJAHWN Er - 2014
BAPWAHT 6 OU3NKA
A15. IIpu ocBemennu AuPpakKIMOHHOA PEHIETKH MOHOXPO- Yacts 1

MAaTHYEeCKHM CBETOM Ha 3Kpale, YCTAHOBJIEHHOM 3a Heil, BOBHU-
KaeT JudpaKkIuoHHaA KapTHUHA, COCTOAINAA U3 TEMHBIX U CBET-
JIBIX BePTHKAJIbHBIX I10JIOC.

B mepBoM omnbiTe pacCTOAHHE MeXAY CBETJBIMHU I0JI0CAaMH
OKasaJjioch 00JIbIIIEe, YEM BO BTOPOM, a BO BTOPOM 00JibIllle, UYEM B
TPEThEM.

B kakoM Hu3 OTBEeTOB IPaBHJIBHO yKasaHa IIOCJIeZOBaTeJIb-
HOCTH IIBETOB MOHOXPOMATHYECKOI'0 CBETAa, KOTOPHIM OCBeIla-
Jlach peméTrka?

1) 1 — xpacHBIH 3) 1 — 3enénbIit
2 — 3eJIEHBIH 2 — cuHH
3 — cUHM# 3 — KpacHBbI#
2) 1 — kpacHBIH 4) 1 — cuHHNH
2 — cuHMH 2 — 3eyéHblit
3 — BeJIEHBIN 3 — KpacHBI#

A16. Ins onucanus J00OLIX GU3HUECKUX IPOIECCOB

A. Bce HemHepriuaJbHBIE CUCTEMBI OTCUETA PABHOIIPABHEI.

B. Bce urepunasbHbie CHCTEMBI OTCYETA PABHONIPABHHEI.

Kaxoe u3 aTuX yTBEeDPKACHHUH CIIPaBEAJINBO COIJIACHO CIIeIH-
aJIbHO! TEOPHUU OTHOCHUTEJILHOCTH?

1) Tonbko A ' 3)ulA,ub
2) ronpko B 4)an A, au B
Al17.0aun Jsasep HM3JIydYaeT MOHOXPOMATHUYECKHUI CBeT C
AnuHON BONHBI A, = 300 HM, Apyroif — c AJNHOI BOJIHBI
Ay = 700 HM. OTHOILIEHUE UMIIYJIHCOB Lt ¢$O0TOHOB, UBJIYyUYaEeMBbIX
Py

JladepaMu, paBHO

1) ! 2) 2 SNV

A18. B peaynbsraTe peaknuu cUHTe3a AApa JedTepus ¢ An-
pom 3Z obpasyercs axpo 60pa M HEHTPOH B COOTBETCTBUH C pe-

akuueit: 2H+ $Z — 'YB + ln. KakoBbol maccoBoe uncio X u 3a-
pan Y (B exMHUIAX 3JIEMEHTAapPHOIO 3apsAja) AApa, BCTYIUBIIIe-
ro B peakiuio ¢ geiitrepuem?
DX =11 2)X=10 3)X=9 4)X =10

Y=25 Y=5 Y=14 Y=4

© depepanbHbii UHCTUTYT NEAArorMYECKUX U3MEPEeHUN
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Yacts 1

was[1[2[3]4]

107



Er - 2014 CAMOE NOJIHOE U3JAHUE TUNOBbLIX BAPUAHTOB 3AZAHMIA
OU3UKA BAPUAHT 6
Yacts 1 A19. B o6pasuie, comeprraliieM H30TOI HENTYHUA 23 Np, mpouc-

Yactb 1

Yacts 1

YacTs 2

S —

108

XO[AT PeaKIWy IPeBPallleHNs ero B ypaH 25: Np — 233Pa — 2337,
IIpu sTOM perucTpupyiorcs cjieayioliue BUALI PaJUOaKTUB-
HOT'O U3JIyUYEeHUd:
1) TonpKO O-uacTUIBI
2) ToabKO B-yacTUIBI
3) 1 O-, ¥ B-yacTUILI OZHOBPEMEHHO
4) TONBKO Y-YaCTHUIIBI

A20. Yto6s1 ompesieIuTh Maccy I'BO3/J s, Ha PhIYa’KHBIE BECHI
HEeCKOJIBKO pa3 kjagyT no N = 50 takux rsosaeii. Basemuga-
HUE IOKa3bIBaeT, 4To ux obmiaa macca M = (300 = 5) r. Yemy
paBHa Macca OJHOI'O I'BO3as?

1)(6x5)r 3)61)r

2)(6,0x0,1)r 4) (6,00£0,01)r

A21. ITpoBOJHUKY M3TOTOBJIEHBI 3 OJHOTO 1 TOI'O Ke MATepU-
ana. Kakyo napy npoBOHUKOB HYKHO BEIOPATh, YTOOLI HA OIILITE
OOHAPYKUTh 3aBUCHUMOCTb COITPOTHUBJICHHSA IIPOBOJIOKH OT €€ aua-
meTpa?

YACTD 2

Omeemom k 3adanusam amoi wacmu (B1—B4) aeénsaemca nocnedosa-
mensrhocmd yugp. Bnuumwume omeemut cnavana 6 mexcm pabomwt, a 3a-
mem nepenecume ux 6 6aarnk omeemos N 1 cnpaeéa om nomepa coomeem-
cmeynu,ezo 3adanun, HAaYUHAR ¢ nepeéol Kaemoixu, 6e3 npobenoé u Ka-
Kux-nubo Oononnumenvhovix cumeonos. Kaxcdyrwo yuppy nuwume 6
omadenvHOU K1emoiKe 6 COOMEemcmeul ¢ npueedénnovimu 6 6aanxe 06-

pasyamu.

B1. B uunuHape o MOpIIIHEM HAXOAATCHA BOAA U HACHIIIEH-
HbIM BogAHOM nap. Ilopuiens MeajieHHO U30TEPMUYECKH BABUTIA-
IOT B HUJIUHADP. KaK MEHAIOTCA IPU 3TOM JaBJ€HHE BOASHOIO IIa-
pPa, ero Mmacca 1 Macca BOJbI B IMJINHAPE?

© depepanbHbit MHCTUTYT NEAArorMYECKUX W3MEpPEHUM



CAMOE MOJTHOE U3JAHWE TUNOBbLIX BAPUAHTOB 3AJAHUI

BAPWAHT 6

EM - 2014
OU3NKA

IInsa Ka)kaoil BeJIMUYUHBI OIPEeJINTe COOTBETCTBYIOIIUII Xa-
PaKTep USMEeHEHUA:

1) yBeanuuBaercss 2) yMeHbIIaeTcss 3) He U3BMEHAETCS

Sanumute B Tabiuny BeIOpaHHBIe IUMPHLI A KaKION (u-
3audecKoii BesimuuHbl. Il phl B oTBeTEe MOTYT IIOBTOPATHCA.

JlaBiieHMEe BOAAHOIO Macca BogsgHOTrO Macca Boasbl
napa B HMJIHHAPE nmapa B HUHJHHIpE ‘B HJIHHAPE

B2. AToM nepexoauT U3 BO30YKIEHHOTO COCTOSIHUS B OCHOB-
HOe, U3Jydas npu aToM ¢portoH. Kak maMeHUTCA 9HEPrusa 9TOro
¢oToHa, ero yactora U AJMHA BOJHBI, €CJU BO BTOPOM CJIydae
aTOM NepeXOJUT B OCHOBHOE COCTOSHHE M3 BO30YIKIEHHOIO CO-
cTosIHUSA ¢ 6oJiee BLICOKOI 9Heprueii, ueM B IIEPBOM cJiydae?

JIna raskaoil BeJIMUMHBI ONPENEJIUTE COOTBETCTBYIOIUIN Xa-
paxKTep U3MeHEeHUus:

1) yBesqmmuurca  2) ymMeHbHINTCA 3) HEe UBMEHHUTCSH

3anuinure B TabOauIly BeIOpamHbIe HUHUAPHI AJA KaxKI0A (Pu-
3u4yecKou BesnuyuHbl. I[1(MpPHI B OTBeTE MOT'yT MOBTOPSATHCA.

JHeprusa Yacrora JJIMHA BOJIHBI
HM3JIyJ4aeMoro H3JIy4YaeMoro H3JIyJ1aeMoro
dorona ¢dorona ¢dorona

B3. KakuMu OCHOBHBIMM 3aKOHOMEPHOCTAMHM ONHCHIBAIOTCSH
OTpa’keHUe M IIpejIoOMJIeHHe cBeTa?

YcTaHOBUTE COOTBETCTBHE MEXKAY PU3NUECKUMHU ABJICHUAMU
U OCHOBHBIMY 3aKOHOMEDPHOCTSAMM, KOTOPbIe UX OMMMCHLIBAIOT.

K kaxk0if mo3uIum nNepBoro ¢Tojba moadepuTe COOTBETC-
TBYIOHIYIO IIO3MIIMI0O BTOPOTO M 3alUINNTE B Ta0JHUILYy BBI-
OpaHHbIe NUGPHI ITOJ COOTBETCTBYIOIINMU OYKBaMH.

OPU3SNYECKOE OCHOBHA#
ABJIEHUE 3SAKOHOMEPHOCTD
A) OrpaxxeHue cera 1) n sino = n,sinf
B) IIpenomienue ceera 2)a>a,,
a=p
4)o+B=m
A B

© depepanbHbli UHCTUTYT NEARArONMYECKUX U3MEPEHUH
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Er - 2014 CAMOE MONTHOE U3JAHWE TUMNOBbIX BAPUAHTOB 3AZAHMIA
GU3NKA BAPWAHT 6
YacTb 2 B4. ManeHbKHiT MacCUBHBIN IIaPpUK, IPUBA3aHHBIH Ha JIET-

2 —

Yactb 3

110

KOU HepacTAKUMOI JINHHOW HUTHU K IOTOJKY, COBEPIIaeT KO-
JiebaHUA B BEPTHUKAJbHOM ILIOCKOCTH. MakcUMajibHOE OTKJIO-
HeHWe HUTH OT BepTUKanu paBHo 60°. Kak HanmpaBJeHBI yCKO-
peHHne ILIapUKa M €ero CKOPOCTh B MOMEHT IIPOXOXKICHUS
II0JI0OKeHUsl paBHOBecusi? CoOIDOTHBIJIEHHEM BO3AyXa IIpeHel-
pedsb.

YcTaHOBUTE COOTBETCTBHE MEKJAY BEKTOPAMM M MX HAIpaB-
JeHUAMU. K KaX10il mMO3UIMU IepPBOro CTOJIOIa mogbepuTre co-
OTBETCTBYIOIIYIO IIO3UIUIO BTOPOTO M 3aIIUIIINUTE B TaOJHILY BEI-
OpaHHBIE TUQPHI IO/ COOTBETCTBYIOIIMMY GYKBaMU.

BEKTOP ETO HAITPABJIEHUE
A) VYckopenwue mapuka 1) BepTHKAJIBbHO BBEpPX
B) CkopocTts mapunka 2) BepTHUKAJIBHO BHU3

3) ropu3oHTAJIBLHO
4) BBepx noy yriiom 30° K ropusouTy

A b

He 3a6ydvme nepenecmu 6ce omeéemot 6 6aank omeemos N 1.

YACTb 3

3adanus mpemveil wacmu npedcmaénswom coboi 3adavu. Pexo-
mendyemca npoéecmu ux npedéapumenbroe peuleHue Ha LepHoGuKe.

IIpu eévinonnenuu 3adanuti (A22—A25) 6 6nanxke omeemos Ne 1
nod Homepom 6vinoiHAEM020 Bamu 3a0anus nocmasbme 3nak «X» 6
Kaemouke, HOMep KOmMopou coomeemcmeyem Homepy év.6parnozo Ba-
Mu omeema.

A22, I'pys, Jekaliuili Ha CToJe, CBA3aH
JIETKOM HepacTAXKMMOM HUTBIO, IIepe0dpoIlieH-
HOU uepe3 MaeaJbHBIN 0JIOK, ¢ I'Py30OM Mac-
coi1 0,25 xr. Ha mepB&Iil rpy3 ngﬁc'rByeT ro-
PHU3OHTaJbHAA IOCTOSTHHAA cuJia F', paBHAA MO
moxayiaw 9 H (cm. pucyHok). Bropoit rpys
IBHIKETCA C YCKOpeHHeM 2 M/c2, HapaBJIeH-
HbIM BBepx. TpeHueM Me:KIAy I'pPy30M M IIOBEPXHOCTBIO CTOJIA
npenedpeub. KakoBa macca nmepsoro rpysa?

1)1,0kr 2)1,5xr 3)2,5kr 4) 3,0 kr

Q}
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CAMOE MOJTHOE U3IAHUE TUNOBbIX BAPUAHTOB 3ATIAHUN Erd - 2014

BAPWAHT 6 OU3NKA

A23. Kakyio paGoTy coBepmiaeTr ras o', Yactb 3

IIPY Mepexojie U3 COCTOAHUA 1 B cocTod- ¥ 3 a23[1]2[3]4]
HUe 3?7 24 )\

1) 10 g% o P BN SN ¥

2) 20 gk

3) 30 k[« 0 01 02V

4) 40 x]Ix

A24. B sj1eKTpruecKyIo IIellb BKJIIOUEHA L Yactb 3

MeZHas MpoBoJIoKa AjaumHoi L = 20 cM.
IIpy HaIpPAXKEHHOCTH JJIEKTPHUUYECKOTO
nonsi 50 B/M cuna Toka B IIPOBOJIOKE
paBHa 2 A. K KOHIIaM IPOBOJIOKH IIPHUJIO-
’KEeHO HAIIpAXKeHHUe

1)10B 2)20B 3)40 B 4) 50 B

YacTb 3

A25. Pa6ora BbIxofa d2JeKTpoHa u3 Metamna A = 3-10 k.

HajifTe MaKCUMAaJbHYIO JJIWHY BOJHBI A U3JIYY€HUA, KOTOPHIM
MOT'YT BbIOMBATBHCS 3JIEKTPOHBI.

1) 660 M 2) 66 am 3) 6,6 M 4) 6600 a™m

He 3a6ydvme nepenecmu é6ce omeéemut 6 61ank omeéemos N 1.

IToanoe pewenue 3adaw C1—C6 neo6xodumo 3anucame 6 6ranke
omeemoé N: 2. IIpu ogpopmnenuu pewenusn 6 6ranxe omeemos N 2 3a-
nuwume chavana Homep 3adanun (C1, C2 u m.0.), a 3amem peurenue
cooméemcmeyoujel 3adavu. Omeemui 3anucviéaiime wémxo u pa3bop-
1wueo.

Yactb 3
C1

C1. IIIuporyio CTeKJIAHHYIO TPYOKY JJIH-
HOM OKOJIO TOJIYMETpa, 3alasgHHYIO C OA-
HOT'O KOHIIA, IIeJIMKOM 3aIlOJHUJIN BOJOM
M YCTAHOBUJIH BEPTUKAJIBHO OTKPBITHIM
KOHIIOM BHM3, IOI'PY3WB HM3 TPYOKM Ha
HECKOJIbKO CAHTHMETPOB B Ta3HK C BOAOMH
(cMm. pucyHok). IIpun KOMHaATHOU TeMIlepaType TPyOKa OCTaéTcs
[eJIUKOM 3aIlOJIHEHHOU Bo#oi. Boay B TasuKe MeJJIeHHO Harpe-
BaoT. I'le ycTraHOBHUTCSA YPOBEHb BOABI B TPYOKe, KOrja BoJa B
TasuKe HAUHET 3akumnaTh? OTBeT mOACHUTE, YKa3aB, Kakue ¢u-
3uYeCKHe ABJIEHUSA U 3aKOHOMEPHOCTH BbI MCIIOJIb30BaJIH.

© O © 06 © 0 0 9 0 6 0 &6 0 0.9 0 9 0 0 0 0 0 0 O 5 O O 6 O O O T O O O O O D O O OO O O O O O O O OO O OO O O SO OO OO 000

© ®depepanbHbil UHCTUTYT NEAarorM4ecKux M3mepeHui 111



Er - 2014
GU3NKA

CAMOE NONHOE U3AAHWUE TUNOBLIX BAPUAHTOB 3AIAHUIA

BAPWAHT 6

Yactb 3
C2

YacTb 3
C3

Yactb 3
C4

Yactb 3
C5

112

ITonnoe npasunvroe peuternue Kaxdou us 3adaw C2—C6 donxcno
6KI01aAMb 3AKOHbL U POPMYLbL, NPUMEHEHUE KOMOPLLX He06Xx00uMmo u
docmamouno Onn peulenun 3adaiu, a maxKice mamemamuiecKue npe-
06pa3oeanun, paciémoi ¢ YUCLEHHbLM OMEEMOM U, NPU Heobxodumoc-

mu, puCyHOK, NOACHAIOWUL pewernue.

C2. Hebospmras 1miaiiba mocJie yzapa B
CKOJIb3UT BBEPX II0 HAKJOHHOM IJIOCKOC-
T U3 TOYKU A (cM. pucyHOK). B Touke B
HaKJIOHHasA MJIOCKOCTh 6e3 m3joMa mepe-
XOAUT B HAPYKHYIO IIOBEPXHOCTh T'OPH-
30HTanbHOW TPyObl pasuycom R. Eciu B Touke A CKOpOCThH
1m1ai0bl IPEBOCXOAUT U= 4 M/c, TO B Touke B maiiba oTpriBaeT-
cA OT onopkl. JlyimHa HaKJIOHHOM iockocTu AB =L = 1 M, yroxa
o =30°. KoapdunmeHT TpeHUSA MeXKJY HAKJOHHOM IIJIOCKO-
cThio u mianbon U = 0,2, Haiigure BHemHuil pagnyc Tpyos! R.

C3. B kasopumerpe Haxoauiacsa 1 Kr apaa. Yemy paBHa nepso-
HayaJbHaAsA TeMIlepaTypa JbIa, €CJH IocJje Ho0aBJIeHNUs B KaJlo-
pumeTp 15 r Boasl, umerornieir Temiepatypy 20 °C, B Kamopumer-
pe yCTaHOBHJIOCH TeiLioBoe paBHoBecue mpu —2 °C? Tenmoobme-
HOM C OKPY’Kalollel Cpeloil M TEeIJIOEMKOCTBHIO KaJIopuMeTpa
npeHeOpeyb.

C4. IlpimuHKa, uMeromiad macey 108ru [ + 11
sapan (—1,8)-107'4 Ku, Breraer B onexkTpu- o U,
YyecKoe 1oJie KOHAeHcaTopa B TOUKe, HaXo-
OANIeHcA mocepefuHe MEXAY ero ILIaCTH-
HaMu (cM. pucyHok). Uemy moskHa OBITH
paBHa MHHHMAaJbHAs CKOPOCThb, C KOTOPOM NBbLIMHKA BJIETAET B
KOH/JIEHCATOP, YTOOBI OHA CMOIJIa IPOJIETETHh €r0 HaCKBO3b? JlyinHa
IJIacTUH KoHAeHcaTopa 10 cM, paccTosHHe MeXAYy ILJIaCTHHAMH
1 cMm, HanpAKeHMe Ha 1acTuHax KoHaeHcatopa 5000 B. Cunoii
TAXKeCTH 1IpeHedpeub. CrcreMa HaXOOUTCA B BAKyyMe.

C5. IInockas ropusoHTanbHad purypa miomazaso 0,1 M2, or-
paHUUYeHHasd IIPOBOAANIMM KOHTYPOM C compoTuBjieHueM 5 Om,
HaXOAHUTCA B OJHOPOJHOM MAaArHuTHOM moJie. Iloka mpoekius
BEKTOpa MarHMTHOM MHAVKIIMH HA BEePTHKAJbHYIO och Oz Men-
JIeHHO ¥ paBHOMepHO BoadpacTaeT ot B, = — 0,15 Ta g0 sekoTopo-
ro KOHEYHOro 3HadyeHHd B, , II0 KOHTypy OpOTeKaeT 3apan
0,008 Kui. Haitnure B,,. ' '

© denepanbHbii MHCTUTYT NEAarorHYecKUX U3MEPeHnn



CAMOE MOJTHOE U3JAHWE TUNOBbLIX BAPUAHTOB 3ALAHWUI

BAPUAHT 6

El - 2014
PU3NKA

C6. IIpenapar, akTHBHOCTh KoToporo paBHa 1,7-10" uac-
THUI] B CEKYHAY, IOMEIIEH B KAJOPUMETP, 3alIOJTHEHHBIA BOAOH
npu 293 K. CKoabko BpeMeHH IOoTpebyercs, 4TOOBI JOBECTH
no kuneHusa 10 r Boabl, ecjid U3BECTHO, YTO JaHHBIN IIperapar
HCIyCKaeT O-yacTUIbl 3Heprueir 5,3 MsB, nmpuuém sHeprusa
BCEX Ol-YACTHI] IIOJHOCTHIO IIEPEXOJAUT BO BHYTPEHHIOI 3HEP-
ruio? TensmoéMKOCTBIO NpeHapaTa U KaJlOpHMeTpa, a TaKiKe
TEIJIO0OOMEHOM C OKpYyJKaloleii cpefoii mpeHebpeysb.

© depepansHbiil MHCTUTYT MEAArOrMYECKMX n3MepeHun
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Er3 - 2014 CAMOE MO/THOE U3AHME TUMNOBbIX BAPUAHTOB 3AJIAHWM
OU3NKA BAPMAHT 7
BapuaHTt 7
YACTH 1

IlIpu évinoanenuu 3adanuil wacmu 1 6 6nanke omeéemos N 1 nod
HOMepOM 6binornsemozo Bamu 3adanus (Al1—A21) nocmaésme
3HAK «X» 6 Knemoike, HOMep KOMOPOU coomeemcmaeyem HOMeEDPY Gbl-

6pannozo Bamu omeema.

Yacts 1

m (2014

Yactb 1

e [1[2[3]4]

Yactb 1

s (A<

YacTb 1

m [1[2[3]4]

Yactb 1

s [1[2[3]4

114

'TeJIOM K MOMEHTY BpeMeHu t = 4 ¢?

Al. Teno nemxercs mo ocu Ox. Ha , 0
rpaduke nokasaHa 3aBUCUMOCTD IIPO-
€KY CKOPOCTH Tejia Ha och Ox oT 2k,
BpemeHu. KakoB nyTh, HpOHeHHBIN

Leaeamaba_g

]
]
[}
[}
[}
i
]
|
|
!
-

o
N --

1)6 M 3)4 M €

2)8 m 4)5m

A2. Ha Teno, Haxoxsalieeca Ha ro- T A A R
PU3OHTANLHOM IIOCKOCTHM, AeWCTBY- [ 1z i + 1 1 1
I0T TPHU TOPM30HTAJNIbHBIE CHJIBI (CM. Y
pucyHok). Kakos mMoayabp paBHOAe- E‘"Ji 1
CTBYIOIe#. aTUX cui, ecnu F,=1H? P :

s S
1) J10 H 3)4 H 4
2)6 H 4) JI3H  b-heledbododod

A3.Ilox neiicrBuem cuibsl 3 H mpyxkmHa yAOJMHWUJIACh Ha
4 cm. YeMy paBeH MOAYJIb CHJIbI, IIOJ AeliCTBHEM KOTODOH Y-
JIMHEHHe 3TOM MPYKUHBI COCTAaBUT 6 cM?

1)3,5H 3)4,5 H

2)4H 4)5H

Ad4. Teso ABUKeTCA IO NPAMOI B ofHOM HanpasieHuu. Ilog
IeliCTBMEeM MOCTOAHHOM CHJIBI 3a 3 C UMIIYJIbC TeJjla U3MEHUJICH
Ha 6 Kr- m/c. KakoB Moaysb CUJIbI?

1)0,5H 3)9H

2)2H 4) 18 H

AS5. Ilepuop kosebanuii Npy>KUHHOro MassTHUKA 1 c. Kakum
OyZeT mepuoj ero KoJjiebanuii, ecau Maccy rpysa MasTHHKAa yBe-
JIUYUTH B 2 pa3a, a 3KECTKOCTH NPYKUHBI BJBOE YMEHBIIIUTH?

1)4c 2)8c 3)2c 4)6 c

© depgepanbHbiit UHCTUTYT NEAarorMuECKUX N3MEpeHNi



CAMOE NONHOE W3JAHWE TUNOBbIX BAPUAHTOB 3AJAHWN Er3 - 2014
BAPWAHT 7 OU3INKA
AG6. OgHopoaHEIT Ky0 onmupaercs Of- Yactb 1

HHUM peOpoM Ha II0JI, APYT'UM — Ha BEPTHU-
KaJbHYIO cTeHy (cM. pucyHOK). Ilieuo
cuasl ynpyroctu N OTHOCHUTEJNBHO OCH,
npoxoasdmeil yepes Touky Oj, IepreH-
IUKYJISIPHO IIJIOCKOCTH PUCYHKa, PaBHO
1O 3) 0,B
2) 0,04 4) OB

A7. KakoBa TeMneparypa KHIIeHMSA BOABI IPXM HOPMaJbLHOM
aTMOoChEepPHOM [aBJeHHUH 110 aGCOJIOTHOM MIKaJe TeMIepaTryp?

1) 100 K 2)173 K 3)273 K

A8. Ha pucyHKe npeacraBieHbI rpadu-
KM IIPOIIECCOB, IIPOBOAMMEIX € IIOCTOSH-
HBIM KOJIMYECTBOM HJeasIbHOro rasa. Ka-
KO M3 H30IIPOIeCCOB M300paskaeT rpa-
duk 1?

1) anguabary 3) usobapy
2) usorepmy 4) n3oxopy

A9. Ha pucyHke npuBefieHa 3aBUCHU-
MOCTh TeMIIepaTypbl TBEPAOro TeJjia OT
IIOJIYYEHHOTO0 HM KOJIMYEeCTBA TEILJIOTHI.
Macca tena 2 Kr. KakoBa yaeabHast Tel-
JIOEMKOCTD BeIlleCTBa 3TOIo Teja?

1) 25 Ix/(xr-K)

2) 625 IIx/(kr-K)

3) 1000 I:x/(xr-K)

4) 2500 I)x/(xr-K)

A10. Ha pucyHke mmokasaHo, KaK MeHA-
JIOCh JaBJIEHHE ra3a B 3aBHCHMOCTH OT €ro
o0BbEMa IpH mepexoje M3 COCTOAHUSA 1 B
coCTOsAHMNEe 2, a 3aTeM B COCTOAHHE 3.

Ajp

23
3TUX JBYX OTpe3dKax pV-puarpaMMbi?
1)6 2)2 3)3 4)4

KakoBo oTHoIienue paboT rasa Ha

© denepanbHbii UHCTUTYT NEJArOrMYEecKUX U3MEpPEeHUH
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Yactb 1
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Yacts 1
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Yactb 1
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Yactb 1
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EM - 2014 CAMOE NMOIHOE U3IAHWE TUNOBbIX BAPUAHTOB 3AIAHUIA
PU3NKA - BAPWAHT 7
Yactb 1 Al1l. Kak HampaB/ieHa KYJIOHOBCKadA cujia F, —qe ot+g

All AEeMCTBYIOIIAsA Ha IMOJOMKHUTEJIbHBEIA TOYEUHBIH

3apsaj 2¢g, IOMEIIEHHLIHN B IIeHTP KBajpara (CM. o+2g

PHCYHOK), B BepHIIMHAX KOTOPOro0 HAXOAATCH

sapanel: +q, +q, —q, —q? —qe otg
1) — 2) 3) T 4) !

Yactb 1 A12. Ha ¢ororpapuu — ajekTpudeckas Ienb. Iloka3zaHusa

Yactb 1

Yactb 1

116

BOJIbTMETpPA JAHbI B BOJIbTaX.

Yemy OyayT paBHBI IOKa3aHHUS BOJLBTMETPAa, €CJIU ero MOoj-
KJIOUUTH IapaJiejbHo peauctopy 2 Om? BoabTMerp cuuTaTh
neaJbHbIM.

1)0,3 B 2)0,6 B 3)1,2B 4)1,8B

Al13. Ha pucyHke u300pasK€H MIUHHBINA ITH- b
JIMHAPUYECKHUH IIPOBOJHHUK, II0 KOTOPOMY IIpOTE- < ¢
KaeT JJIeKTpuyecKuil ToOK. HampasieHue TOKa °
yKasaHo cTpeykoii. Kak HampaBJeH BeKTOp Mar-
HUTHON MHAYKIINH IIOJISA 3TOro ToOKa B Touke C?

1) B mIocKoCTH yepTexka BBEpPX T
2) B IJIOCKOCTH YepTeska BHUS |
3) OT Hac NEepHeHAUKYJISAPHO ILJIOCKOCTU Uep- >
Teka & P
4) K HaAM HEepHeHIUKYJIAPHO ILJIOCKOCTH Yep-
rexxa ©

Al4. B Habope paguozeTasieil AJis U3TOTOBJIEHUSA IIPOCTOrO
KoJie0aTeIbHOrO KOHTYypa UMEIOTCS ABe KAaTYIIKH ¢ UHAYKTHB-
HocTaAMU L, =1 MkI'H u L, = 2 MkI'H, a TaKk’Ke Ba KOHIEHCATO-

pa, émxocTu KoTtopeix C, =300® u C, =40 n®. IIpu xaxom

BBIOOpE ABYX 3JIEMEHTOB M3 3TOr0 Habopa dyacToTa cOOCTBEHHBIX
KoJie0aHM KOHTypa V OyzeT HaubosbIiei?

1)L, uC, 2)L,uC, 3)L,uC, 4)L,ucC,

© depepanbHbii UHCTUTYT NEAArOrMYECKUX U3MEPEHUn



CAMOE NOJIHOE N3[AHUE TUMOBBIX BAPYAHTOB 3AfIAHMIA EM - 2014
BAPUAHT 7 DU3NKA

YacTb 1

A15. Or ToueyHOro MCTOYHHKA cBeTa S, HaXOAAIIErocs Ha
IrJIaBHOM OIITHYECKOH OCH TOHKOII coOHMpalomieil JHUH3bI Ha pac-
croaHuu 2F ot Heé (F — (oKycHoe pacCcTOosiHHE JIMH3BI), pac-
IIPOCTPAHAIOTCA ABa Jiyya a 1 b, KaK IMOKa3aHO Ha PUCYHKe.

a
b 1 2 3 4
T ——o—9¢ T
S F F 2F
v
Ilocsae npenomyieHUA JINH30M 3TH JIYUYU IIEPECEKYTCA B TOUKE
1 2)2 3) 3 4) 4

Yactb 1

A16. YueHUK BBITIOJNHUJ 3amaHue: «Hapu-
CcOBaTh XOJ JIydya CBETa, MaJalolnero m3 BO3AY-
Xa NepHeHJUKYJIAPHO NOBEPXHOCTU CTEKJIAH- ——
HOU IIPU3MBI TPEYTOJBHOI'O CE€YeHUA» (CM. pH- '
cyHOK). IIpu mocTpoeHNHN OH

1) ommnbGesa npu usobpaskeHUH Xoja Jyda TOJIbKO IIPU Iiepe-
XoJe U3 BO3AYXa B CTEKJIO

2) npaBUJIBHO H300pa3uy X0 Jiydya Ha o0enx rpaHuilax pas-
neJyia cpen

3) omubcsa npu uM300pakeHUM XoAa Jyda Ha o0euX I'paHu-
ax pasgeJja cpep

4) omubca npu m3obpakeHUU Xoja Jyda TOJBKO IIPH mepe-
X0J€e U3 CTEeKJIa B BO3AYX

Yactb 1

A17.Ha pucyHke npuBeleHbl (pparMeHT CIEKTpa IIOrJIo-
IIeH!s HeM3BEeCTHOT'O pPa3perkeHHOro aToMapHoro rasa (B cepe-
AMHEe), CIEeKTPHI IIOTJIOIeHUA aTOMOB BOJAOpoJAa (BBepXy) H re-
auda (BHu3y). Ilo aHaniuay cnexkTpa MOMKHO 3aKJIIOYHUTH, 4TO B
XMMHYECKHNI COCTaB rasa BXOAAT ATOMBI

H

ra3

He

1) TonbKO Bomopoaa

2) Bozopoaa u reausa

3) TOJIBKO rejiusa

4) Bopopoja, Tejiud U elé KaKoro-To BeliecTBa

© deaepanbHbii MHCTUTYT MEAArOrUYECKUX U3MEpEeHHit 117



Er3 - 2014 CAMOE NOJIHOE M3/IAHVE TUNOBbLIX BAPUAHTOB 3AZAHMI
GU3NKA BAPUAHT 7
Yacts 1 A18. Ilepuog mosypacmaza paguoaKTHBHOTO M30TOIA

Yactb 1

as[A[2[3[<

YacTb 1

Yactb 1

123 [7

118

kanbpnusa 33Ca cocrasiasger 164 cyTok. Ecay nsnauyajgbHO OBI-
70 41024 atomos $Ca, ToO IPUMEpPHO CKOJBKO UX OyneT de-

pe3 328 cyToOK?
1)2-10%4
2)1-10%
3)1-106
4)0

A19. Kakas yactuna X yyacTByeT B peakIiuu
F + X — ;He + '50?

1) nporon

2) HeUTpPOH
3) 2JIeKTPOH
4) o-yacTHIa

A20. YyeHHUK M3yUyaJ B HIKOJbHOM JlabopaTopuu KoJjebaHus
MaTeMaTHYeCKoro MasiTHuKa. Pe3yabTaThl U3MepPeHUl KaKHX
BEeJIMYUH JaAyT €My BO3MOXKHOCTb PACCYHUTATH IIepHoM KoJjeba-

HUHA MmadgTHUKA?

1) maccel MasTHUKA m U 3HaHHEe TAaOJUUYHOTO 3HAYEHUSA yC-

KOpPeHUusd CBOOOLHOro NnageHus g

2) IJIMHBI HATH MAaATHUKA | 1 3HaHUe TAOJIMYHOTO 3HAUEHUS

YCKOpPEHHus CBOOOAHOIO nNajeHusd g

3) aMIIIUTYABI KOoJIeOaHUiT MAaATHUKA A M ero Macchel m
4) aMOJauTyabl KojiebaHul MasATHUKA A U 3HaHMe TabJaud-

HOTO 3HAYEHHN A YCKOPEeHHudA CBOﬁO,lIHOI"O nageHusa g

A2]1.Illapuk ypoHHJIH B BO-
Ay ¢ HekoTopoii BbpicoTh. Ha
PUCYHKe IOKasaH rpadpuK us-
MEeHEeHHUd KOOpAWHATHI IIapHKa
¢ Teduennem BpemeHu. CorjyiacHo
rpagpuky,

1) mapuk Bcé BpeMs ABHUTraj-
Cs C IIOCTOSHHBIM YCKODPEHHUEM

2) yCKOpeHUe IapuKa yBeJu-

YHBaAJIOCh B TEYEHHUE BCEIr'o BpeMEeéHH JBHUKEeHUA

X,CM

A

\
\

8 PX
4

-
0 6 t’c

3) nmepsrie 3 ¢ HIAPHK ABUTAJICA C IOCTOSHHOM CKOPOCTBIO
4) mocJjie 3 ¢ IMIAPHK ABUTAJICA C IIOCTOAHHON CKOPOCTHIO

© depepanbHbil UHCTUTYT MEAArOrMHECKUX U3MEPEHWH



CAMOE MOJIHOE U3JAHUE TUNOBbIX BAPWAHTOB 3AZJAHUI

BAPWUAHT 7

Er3 - 2014
BU3NKA

YACTD 2

Omeéemom x 3a0anuam smou wacmu (B1—B4) aénaemca nocaedosa-
menvrocmb yudp. Bnumume omeemu. cnavana 6 mexcm pabomui, a 3a-
mem nepenecume ux 6 6nank omeemoé N 1 cnpasa om nomepa coomeéem-
cmeyowezo 3adanun, HAYUHAR ¢ NEPEOL Knemowku, 6e3 npobenos u Ka-
Kux-nub6o dononnumenvrbix cumeonos. Kaxcdyo uyugppy nuwume 6
omdenvHOlU K1emo1iKe 6 COOMEeMmcmeuu ¢ npueedénnvimu 6 baanke o6-

pasyamu.

B1l. B mkogpHO# JsabopaTopuu mM3ydaloT KoJjieGaHUA IIPY-
JKMHHOI'O MasiTHMKA IPH PA3JIMYHBIX 3HAYEHUAX MACChl MasAT-
HUKa. Eciu yBeJIMUNTh Maccy MasiTHHKA, TO KaK U3MEHATCA
IIEPUOJ, U YacTOTa ero KoJjiebaHuii, Iepuoji U3MEeHeHUs ero Io-
TEeHIITUAJIbHOH SHEepruun?

A ka0l BeJIUUYUHBI OIpeieINTe COOTBETCTBYIOIINI Xa-
pakTep U3MEHEeHUA:

1) yBesnmunrcsa

2) yMEeHbIIUTCS

3) He UBMEHUTCA

anuniute B Tabaumy BuIOpaHHBIE OTHUQPHI AJA KaKOAOH
¢usmnueckoit Bestmunnbl. I{ludpel B oTBEeTEe MOryT MOBTOPATHCA.

Ilepuon - YacroTra Ilepuox nuamenenus
KoJIieOaHMH KoJiebaHuit IIOTEeHIIHAJHLHOM 3HEPTrUHA

B2. Ilinockuit BO3AYIIHBIN KOHAEHCATOP MOAKJIOUEH K HC-
TOYHUKY ToKa. Ilocjie Toro Kak KOHJAeHCATOp 3apsaguJcHd,
paccTodHUe MeXJy ero NJacTUHAMM YMEHbIIUJIN, He OTKJIO-
4yasg ero OT MCTOUYHHMKA TOKa. UTo ImpoOm30IIJ0 B pe3yJbTaTe
3TOrO C 3JJeKTPOEMKOCTHIO KOHIeHCATOpAa, €ro 9Hepruei u Ha-
NPAXKEHHOCTHIO MOJIA MEXKAY ero ooxkjmagKamMmu?

J1d Kamxaoil BeJIMUYUHBI OIIPEAEJINTE COOTBETCTBYIOIINI Xa-
paKTep U3MEHEHUs:

1) yBenruuniace

2) yMeHbIINJIaCh

3) He U3BMEeHHNJIach

3anumure B Tabinuily BhIOpaHHBIEe IUQPHI AJA KaXKI0M Qu-
3u4ecKoM BeanuuHbl. I{1dpbI B 0OTBETEe MOr'yT IOBTOPATHLCA.

JJIEKTPOEMKOCTh JHeprus " Hanpa:xéaHOCTH MoJaa
KOHJEeHcaTopa KOHJIeHcaTopa MEeKIy OOKJIagKaMu

© depepanbHbii UHCTUTYT NEAArOTMYECKUX M3MEPEHW
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-

YacTb 2
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HbIM ra3oM, OTBeuaeT NpuBeAeHHBIM ycaoBuam (V — 3aHuUMa-
eMbI# razom o0béMm, T — abcosrroTHAA TeMOepaTypa rasa, v —
KOJINYEeCTBO BEIleCTBa rasa, p — JAaBJIEHHE rasa).

YcTaHOBHUTE COOTBETCTBHME MEXKAY YCJIOBUSIMM IIPOBEeNeHUS
MPOILECCOB M MX Ha3BaHUAMM.

K xakgoii mo3umnuy mepBOro CToJidia moadepuTe COOTBETC-
TBYIOIIYIO IO3UIIMI0 BTOPOT'O M 3aIHINHNTE B TAOJHILY BBIOpaH-
Hble HUGPHI 110/ COOTBETCTBYIOIIINMU OYKBaMH.

YCJIOBUSA ITPOBEJEHUSA
[IPOIIECCA ET'O HASBAHUE
1) n3oxopHBIH

A)Y _ —
) = = const, v = const 2) wa06apHELH

3) n3oTepMHUUYECKHH
4) agnabaTHBIN

B) % = const, v = const

A B

B4. ®oroH ¢ sueprueit E nukercd B Bakyyme. Ilyers h — moc-
TosiHHasA [InaHkKa, ¢ — CKOpocTh ¢cBeTa B BakyyMe. UeMy paBHEI
yacToTa 1 UMNOyJabc hoToHa?

YcTaHOBHTE COOTBETCTBHE MeXKAYy PU3UUECKUMH BEJINYU-
HaMH1 ¥ (pOpMYyJIaMHu, IO KOTOPBIM MX MOXXHO PacCUUTATh.

K xaxmoii mo3uiiuu mepBOro CTOJIOHA IMoA0epuTe COOTBETC-
TBYIOIIYIO MO3UIIMI0O BTOPOTO M 3alHINNTE B TabJaUIly BhHIOpaH-
HbIEe I[H(PHI TOJ COOTBETCTBYIOIIIMMY OYKBaMMu.

PUSNYECKAS BEJIMYNHA DPOPMVYIJIA

A) Hacrora ¢oToHa 1) he
E

B) Amnyasc poToHA 2) E
o2

E

3) -

E

4) n

A B

He 3a6ydvme nepenecmu é6ce omeemui 6 6iankx omeemoé N 1.

© depepanbHbih MHCTUTYT NeAaror4ecKux U3MepeHum




CAMOE NOHOE U3JJAHUE TUNOBbLIX BAPUAHTOB 3AJAHUN Er3 - 2014
BAPWAHT 7 GUNKA
‘ YACTH 3

3adanus mpemveii wacmu npedcmasnsiom coboud 3adawu. Pexo-
MmenOyemca npoéecmu ux npedéapumenbroe peuleHue Ha YePHOBUKE.

IIpu évinonnenuu 3adanuid (A22—A25) ¢ 6aanke omeemos N 1
nod nomepom ewvinonnsemozo Bamu zadanun nocmasome 3HaK «X» 6
Klemoyke, HOMep KOmopou coomeéemcmeyem Homepy 6bibparnozo Ba-
Mu omeéema.

A22, OnuHakoBele OpyCKH, CBdA- Yacrs 3

3aHHBIE HUTBIO, ABHIKYTCS IIOJ Aeifi- T F
CTBHMeM BHeIlIHel cuisl F no riragkoit I 2 1
FOPHU30HTAJIbBHON NOBEPXHOCTH (CM.

pHuCcyHOK). Kak naMeHHATCA cujia HaTAKEeHUus HUTU T, ecau Tpe-
T OPYCOK IepesiosKUTh C IIEPBOro Ha BTOPOii?

1) yBenuuurca B 2 pasa 3) ymenniurcs B 1,5 pasa
2) yBesinuuTcs B 3 pasa 4) yMeHbIINTCA B 2 pasa
A23. Ha pucyHke mpuBeleHBI I'Pa- p xlla
bUKH IBYyX H30TepPMHYECKUX IIPO- B " S
IIECCOB, IIPOBOAUMEIX C OJHOM U TOH 288 \*\ """ 4 """ E’:
’xe maccoii raza. Cyasa no rpaduram, 400l \A 1\:
Z :
1) oba mpoiecca UAyT NpHU OZHOM 200 e
U TOM JKe TeMIlepaType 0 1 2 3 4 :V, 11

2) B nporecce 1 ra3 HayaJ paciiu-

PATHCA MO3Ke, UeM B Ipoiecce 2
3) nporecc 1 uaéer npu 60ojee BLICOKOI TeMIIepaType
4) npomnecc 2 uaét npu 6oJiee BLICOKOM TeMIilepaType

A24.B uenm T H
51 IIOCTOSIHHOI'O TOKA, R, 18 &[T
IIOKa3aHHOHN Ha PUCYHKE, He00XOANMO l'J—I—I [ ]

U3MEHHUTH COIPOTUBJIEHHE BTOPOIO pe- Rl i

ocrata R, ¢ TaKMM pac4€ToM, 4TOOBI éf,lr

MOIIIHOCTDb, BBIZIEJIAIONIAsACA Ha HEM,
yBeJUUUIach BABoe. MOIIHOCTL Ha
1epBoM peocraTe R, JOo/KHA oCTAThCA P 3TOM HEM3MEHHOM.

Kax sToro no6uTscsa, HSMEHUB CONPOTHBJIEHHE BTOoporo R, u Tpe-

Thero R; peocrtaToB? HauanbpHble 3HaUeHUS COIIPOTUBIIEHUH peoc-
taTroB R, =10mMm, R, =3 Om u R; =6 Om.

1) R, =4 Om, R, = 6 Om 3)R,=40m, Ry =50Om
2) R, = 6 Om, R, = 3 Om 4)R, =2 Om, R, = 7 Om

© ®denepanbHbii WHCTUTYT NENArOTMYECKUX M3MEpPEHMUH
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Yactb 3
C1

Yacrb 3
C2

YacTtb 3
C3

122

(hoTO3I€KTPOHBI, MaKCHMaJIbHAsA KHUHETUUECKAas 3Heprusi KOTo-
puiX- B 2 pa3a Oosblile paboThl Bbixofa. KakoBa MakcuMaibHaA
KWHETUYeCKasa 9HEPrud o0pa3oBaBIINXCA (POTOIEKTPOHOB?

1) 30 aB 2)15 5B 3)103B 4)53B

He 3a6y0vme nepenecmu eéce omeemuvt 6 6iank omeemos N 1.

ITonnoe pewenue 3adaw C1—C6 neobxodumo 3anucamov 6 61anKe om-
éemoe N 2. Il pu ogpopmnenuu peutenusn 6 6aanrxe omeemos N 2 sanuuru-
me crhavaaa nomep 3adanusn (C1, C2 u m.0.), a 3amem pewerue coom-
eemcmeyrowell 3adavu. Omeemot 3anucsviéaiime wémxo u pa3bopuueo.

C1.IiBeTOK B ropIike CTOUT Ha NMOAOKOHHUKe. IIBeTOK mosu-
JI1 BOJOH M HAKPBLIM CTeKJAHHON OaHkoi. Korga mokasasoch
COJIHIIe, Ha BHYTPEHHEl MOBEepPXHOCTH OaHKH ITOABUJIACH pOCa.
ITouemy? OTBeT mosicHUTE, yKa3aB, KaKue pusnuecKre ABJIeHUA
1 3aKOHOMEPHOCTH BbI UCIIOJIb30BAJIH. ' ’

ITonnoe npasunvhoe pewenue Kaxcdou us 3adaw C2—C6 donxno
6K104aAMb 3AKOHbL U YOPMYNbL, NPUMEHEHUE KOMOPbLX Heobx00umo
u docmamouHo OnA peweHusa 3adaiu, a maxyce mamemamuiecKue
npeo6pa3oeanun, paciémol C YUCLEHHbBLM OM6EemoM U, npu Heobxodu-
MOCmMuU, DUCYHOK, NOACHAIOW UL peuLerue.

C2. Ha riaako#i ropu3oHTaJIbHOU

IIJIOCKOCTH HaXOOWUTCA AJIMHHAA [0- Uy
cka Maccon M =2xkr. Ilo pmocke [,] M

CKOJB3UT I11aiba maccod m = 0,5 Kr.
KoahdunueHnt TpeHumsa MexJy NIau-
0oii u gockoii U = 0,2. B HauaJIbHBIII MOMEHT BPEMEHU CKOPOCTh
manbel U, =2 M/c, a JOCKa IIOKOUTCH. CKOJIbKO BpeM€eHH IIOT-

pebyeTrcsa OJist Toro, urodnl maiba nepecranga CKOJAb3UTH IO LO-
cKe?

C3. OpguH MOJIb OHHOATOMHOI'O UJe- A
AJILHOT'O ra3a MepexoguT U3 COCTOAHUSA V
1 B cocTosiHuEe 3 B COOTBETCTBUU C rpa-
duKoM 3aBHCHMOCTH ero o0beéMma V ot
temnepatypel T (T, = 100K). Ha
yuacTke 2—3 K ra3dy noaBoaar 2,9 Kk
reroThl. Hailijure orHolIeHue pado-
Thl rasa A;,3 KO BCEMY KOJIUYECTBY

IIO/BEAEHHOM K rasy TeIiOThl @ 3. 0 71, 2T, 3T,

= — = —
- — = ———
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CAMOE NOMHOE U3AAHWUE TUMOBbIX BAPUAHTOB 3AAHUI

BAPWUAHT 7

EM - 2014
OU3NKA

C4. HanipsisK€HHOCTH 3JIeKTPUUECKO-
I'o IOJIA B IIJIOCKOM KOHZeHcaTope (cM.
pucyHoK) paBHa 24 kB/Mm. BHyTpeHHee
conporuBJeHue ucrouHuka r= 10 Owm,
9IIC & =30B, COIpOTHBIECHUA PE3UC-
topoB R, =200m, R,=400mM. Haiigure
paccTossHHE MEXXJAY ILJIaCTUHAMU KOH-
JeHcaTopa.

C5. Ha HenmpoBojsImeil TopH30HTAIb-
HOM IIOBEPXHOCTH CTOJIA JIEXKHUT IIPOBOIA-
masa MECTKasg paMKa U3 OLHOPOXHOM
TOHKOH ITPOBOJIOKU, COTHYTOM B BHIE
PaBHOCTOPOHHETO TpeyrojabauKa ADC co
CTOPOHOM, paBHO# a (CcM. pucyHOK). Pam-
Ka, II0 KoTopo# TeuyéT Tok I (HampasJe-
HHe IIOKA3aHO Ha PHUCYHKeE), HaXOAUTCHA B
OXHOPOAHOM TOPH30HTAJILHOM MAarHuT-

x
(>

o

/

/

/

> 5

it

S

\

\

D

a

>

HOM II0JIe, BeKTOP MHAYKIIUK KOTOPOro B nepneHAnKyJIApeH CTO-
poHe CD. KakuM noykeH OBITH MOAYJIb MHAYKIUHM MArHUTHOT'O
noJisi, 4ToObl paMKa Hadvajla IOBOPAYMBATHECA BOKPYT CTOPOHHI

CD, eciu macca paMKu m?

C6. B nByx ontiTax nmo GoToaddeKTy MeTaUIMYeCKasa IUIaCTUHKA
o06iryuasnach CBeTOM C JJIMHAMM BOJIH COOTBETCTBEHHO A; = 350 HM

u A, = 540 HEM. B 3THX OnBITAX MaKCHMaJbHEIE CKOPOCTH (hOTO-

v
5JIEKTPOHOB OTJIMYAJNCh B — = 2 pasa. KakoBa paGoTa BbIXoza C

()
2
IOBEPXHOCTH MeTaJLia?

© depepanbHbii MHCTUTYT NEAATOrMYECKUX U3MEPEHUH
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OU3NKA ' ~ BAPWAHT 8

BapuaHTt 8

YACTb 1

IIpu évinonnenuu 3adanuii wacmu 1 6 6aanrxe omeemoé N 1 nod
HOMepOM 6binonHsemozo Bamu 3adanua (Al1—A21) nocmasvme
3HAK «X» 6 K1emouke, HOMepP KOMOPOU coomeemcmeyem HoMepPY 6bi-
6pannozo Bamu omeema.

Al. Teno aBum:xkerca mo ocu x. Ilo rpaduKy 3aBUCHMMOCTH
IIPOEKIMH CKOPOCTH Tejia U, OT BPeMeHH ¢ yCTAaHOBHUTE, KaKOH
IyTh MPOIILJIO TeJIO 3a Bpems ot ¢, =0 gmo £, =4 c.

Yacte 1

u (2[4

V., M/C

10

5

\

0 )

N

-
-

o

-5
1)10m 2)15m™m 3)45 ™ 4) 20 m

A2. Ha Tesno B mHEpHHAJNbHON CHCTEME OTCUETa AEHUCTBYIOT
aBe cuJibl. Kakoi 13 BeKTopoB, N300pa’KEHHBIX Ha IIpaBOM pU-
CYHKe, TPaBUJIbHO YKa3bIBaeT HallpaBJIeHNE YCKOPEHUA Tejia B
9TOM CHCTEMe OTcueTa?

Yactb 1

2

7 :
A /
‘ 3
i'z \2
1 2) 2 3) 3 4) 4

A3. IIpyskuna c xkxécrrocteio £ = 104 H/M mox meiictBuem
cuabl 1000 H pactaserca Ha

1)1wm 2)1cm 3)10cm 4)1 MM

Yactb 1

e
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CAMOE NOJIHOE W3/IAHWE TUNOBbIX BAPUAHTOB 3AJAHUI EM - 2014
BAPWAHT 8 OU3NKA
Ad4. JIBa TeJia IBUMKYTCA II0 BBAMHO IIep- y Yacrs 1

MeHAUKYJIAPHBIM NepeceKalolnuMcs Ips-
MBIM, KaK IIOKa3aHO Ha pucyHke. MoayJb
MMITyJIbCA IIepBOro Teia p; =4 Krm/c, a
BTOpPOTO Teja p, =3 Kr-m/c. Yemy pasen -O -
MOJIYJIb MMIIYJIbCA CUCTEMbI 3THUX TeJI [10CJIe Py
HUX abCOJIIOTHO HEYIpyroro yaapa?

1)1 kr-M/c 3) 5 xr-m/c

2) 4 kr-Mm/c 4) 7T xr-m/c

AS. AmuK TAHYT MO 3eMJie 3a BePEBKY II0 I'OPHU30OHTAJIBLHOMI
OKpykHocTH aumamMeTpoM D =20 M C HOCTOAHHONH II0 MOZYJIO
CKOpOCThI0. PaboTa cuJbI TATHM 3a OZUH 000POT IO OKPYIKHOCTH
A=3,0kl>x. UeMy paBeH MOAYJIb CHJIbI TPEHUH, NEHUCTBYIO-
e Ha AWK CO CTOPOHBI 3eMJIHu?

1) 150 H 2) 48 H 3) 24 H 4)0

AG6. 3ByKOBOii CUI'HAJI, OTPA3UBIIINCH OT IIPENATCTBUSA, BEP-
HyJICS OOpaTHO K MCTOYHMKY Uepe3 d ¢ II0CJIe eT0 UCIIYCKaHuH.
KakoBo paccTosdHue OT HICTOUHMKA JI0 IIPEIsATCTBUS, €CJU CKO-
poCTh 3BYyKa B Bo3ayxe 340 m/c?

1) 850 m 2) 425 m 3)3400 @  4) 1700 m

A7. B xoMHaTe B OZHOM COCYAe HAXOAUTCS BOAOPOL, a B APY-
roM — a30T. CpegHue 3HaUeHHUSA KNHETUUYECKOHA 3HEPIruy MOCTY-
IaTeJbHOrO TEIJIOBOTO ABUIKEHUA MOJIEKYJIBI BOZOPOJa U MOJIe-
KyJIbl a30Ta OAMHAKOBBI B TOM CJiyuae, €CJIi Y 3TUX I'a30B OU-
HaKOBBI 3HAUEHUS

ol

1) TemnepaTypsl 3) macchl

2) obbéMa 4) KOHIIeHTPAI[UN YaCTHIL
A8.Ha pucyHke NOKasaH rpaduK pj |
mpoilecca, IpPoOBeAEHHOrO HajA 1 MoJeMm 3p, }
ujeanbHOro rasa. Haijgure oTHOIIEHIE % : 2 i
T 0 1 '
TeMIIepaT ‘ L b

paTyp == T, | p, i

1) 6 3) 3 0 ’

Vo 2Vo 3V 4Vp 5% V

2) 5 4) 15 0 o slo 4o ok

A9. OTHocuTeNIbHAA BJIAYKHOCTh BO3AyXa B IUIWHAPE IO
nopurtEeM paBHa 60% . Bo3ayx m3oTepMHUYeCKH CIKAJIH, YMEHb-
HIUB ero 00€M B Ba pada. OTHOCHUTEIbHAA BJIAXXHOCTh BO3IY-
Xa craja

1) 120% 2) 100% 3) 60% 4) 30%

© ®denepanbHblil MHCTUTYT NefarorMiyecKux W3mMepeHun
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Yacts 1 A10. Yersipe MeTaJLTHMUYECKUX OpycKa

Yacts 1

YacTtb 1

126
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IIOJIOXKWJIN BILIOTHYIO APYT K APYry, Kak
IIOKa3aHo Ha pucyHKe. CTpeJKu yKa3bIBa-
IOT HallpaBJIEeHUe TeILIoIepesadu oT Gpyc-
Ka K Opycky. Temmneparypbl OpPyCKOB B
mauaeii mMomeHT 100°C, 80°C, 60 °C,
40 °C. Temnepatypy 60 °C umeer 6pycox

1)A 2) B 3)C 4)D

1

3
§ T

B
D

Al1l. PaccTrosgHue MeXAY ABYMS TOUYCUHBIMH 3JIEKTPUUECKH-
MM 3apsajaMM YBeJIMUUJM B 3 pa3a, a OJUH U3 3apsJlOB YMEHbL-
muaa B 3 pasa. MoayJab CHJI 3JEKTPOCTATUUYECKOI'O B3aMMO-
IeuCTBUA MEXIy HUMU

1) He usmenusCs

2) ymeHbIIUJICA B 3 pasa
3) yBesmmuunJjcA B 3 pasa
4) ymeHbIIuiacsa B 27 pas

A12.  Ha pucyHke npusegeHa ¢dororpadusd 3JIEeKTPHUYECKOI
nenu, cCOOpaHHON YYEeHHKOM JJs HUCCJEIOBAHUA 3aBUCHUMOCTHU
CUJIBI TOKA, IIPOXOAAINEro yepes3 pe3snucTop, OT HAIIPSAKeHUusa Ha
pesuctope. st Toro 4To0bl Yepes3 pe3ucTOp NPOTEeKAaJ TOK CH-
goi 1 A, Hanps)KkeHHe Ha HEM JOJIXKHO ObITH pPaBHO

pe3ucTop
yea FNL ;
/ /A \ i j }‘ ?
&’%W A | el
T ik, g g o s
\\:S ’ i ‘ } . : .
1)0,2 B 2)3,4B 3)5,7B 4)7,6B
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BAPWAHT 8
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DU3NKA

A13. IIpamMoruHENHBIN NPOBOAHUK AJUHON L ¢ TokoM I mo-
MEIIEH B OAHOPOAHOE MATHUTHOE II0Jie MEePHeHJUKYJIAPHO JIU-
HuaM uHAyknuu B. Kak usmenutrca cmia Awmmepa, feii-
CTBYIOIIasd HA IIPOBOJHHK, €CJH CHJY TOKA YMEHBIIHUTH B

2 pasa, a MHAYKIIMIO MATHUTHOT'O ITI0JIsI YBEJIMYNUTH B 4 pasa?

1) ymespniuTca B 4 pasa
2) yMeHBIOIUTCA B 2 pasa
3) yBesimunTcsa B 4 pasa
4) yBeanuuTca B 2 pasa

Al4. B mabope paguoperajieil AJs HM3TOTOBJIEHUS IIPOCTOTO
KoJiebaTeJIbHOrO KOHTYpa UMEIOTCA ABe KATYIIKU C MHAYKTHUB-
HOCTAMM L, =1 MxT's u L, = 2 mxT'H, a TaKkKe ABa KOHAEHCATO-

pa, émxocTu KoTophix C, =30n®d u C,=40nd. IIpu kaxom
BBIOOpE BYyX 3JIEMEHTOB U3 3TOro HaGopa mepuos coOOCTBEHHBIX

KoJiebaHuit Koutypa T OyaeT HaMMEHBLIIUM?

1)L, nC, 3)L,uC,

2)L,uC, 4) L, nC,

A15. UzobpaykeHneM Touku S, g )
KOTOpO€ HAaeT TOHKAas cobupalomias &t o4
JNH3a ¢ QOKYCHBIM pacCTOAHUEM F : , . ;
(CM. pUCYHOK), SIBJISIETCS TOYKA 2F F 4o F ?F

1)1 3)3 {

2) 2 4) 4

A16. [IBa TOueYHBIX HCTOYHUKA S, S,

ceeta S; m S, HaxomATca OJIMBKO
IPYT OT Apyra H CO3JaloT Ha YIaJIEéH-
HOM 3KpaHe I YyCTOHUYHBYIO MHTepde-

PEHIIMOHHYI0O KapTUHY (CM. pHCY-
HOK). 3TO BO3MOXXHO, ecau S; u S, —

MaJible OTBEPCTHA B HEIIPO3PAUHOM 3KpaHe, OCBEIéHHbBIEe
1) Ka)kJ0e CBOMM COJIHEYHBIM 3afYMKOM OT 3ePKaJ B pyKax

YJeJsiOoBeKa

2) omHO — JIaMIOOYKOM HaKAJMBAHUS, a BTOPOE — IO

cBeyoit

pAaIen

3) O4HO — CHHUM CBETOM, a APYroe — KPacHBIM CBETOM

4) cBeTOM OT OZHOI'O ¥ TOrO K€ TOYEeYHOr'o UCTOYHHKA

© depepancHbin UHCTUTYT NEAarorHyecKUX M3MEPEHUH
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Al7. Ha pucyHKe mpeicTaBJIeHbI HECKOJIbKO E >BA

caMbIX HIJ)KHUX YPOBHEH 3HEPIrHMHM aTOMa BOJO- —— 0
poza. MoskeT 11 aToM, HaXOJAIUNACA B COCTOS- Es 1 15
HUM E |, noraotuts GoToH c sHepruei 3,4 sB? Ex —34
1) ma, npu 3TOM aTOM IEPEXOAUT B COCTOA-
Hue E,
2) na, IpW 3TOM aTOM IIEPEXOJUT B COCTOS-
ane E, E\——-13,6

3) ma, mpu 3TOM aTOM HOHH3YeTCHd, pacnaZiaAch Ha IPOTOH U
BJIEKTPOH |

4) HeT, sHepruu (poToOHA HEAOCTATOYHO JJISA Iepexoja aToMa
B BO30Y KJIEHHOE COCTOSTHUE

A18. Aapo aroma cogeprut 16 HeHTPOHOB U 15 IPOTOHOB, BOK-
pyT Hero obpamgaiorTcs 15 ajeKTpoHOB. ITa CHCTEMAa YaCTHL —

1) non docopa 3P
2) MOH cepHI 555

3) aTom cepsl 3;S

4) aTom docdopa 3P

A19. Y3 kakoro aapa mocje 0JHOTO O-paciaja u ogHoro B-pac-
naza obpasyercs aapo 2asBi?

1) %Po 3) 3He

2) %eRh 4) %3Po

A20. I'pyssl MassITHUKOB — MeAHble miapuku. Kakyio mapy
MasITHUKOB (CM. PUCYHOK) HaJi0o BRIOpaTh, YTOOBI 9KCIIEPHMMEH-

TAJbHO BBIACHUTHL, 3aBUCHUT JIN II€epHOA MAaJIbIX KoJieOaHuHA
MaTeMaTH4YeCKOro MagdTHHUKA OT AJIHHbBI HATHA?

A b B r
T 1T
1)AuB 3)AuT

2)AuB 4)buB

© depepanbHblit HHCTUTYT NEAArOrMYECKUX U3MEPEHWH



CAMOE NOJTHOE U3JJAHVUE TUNOBbLIX BAPUAHTOB 3AIAHWN Er - 2014
BAPUAHT 8 OU3NKA
A21. KongeHcaTop HNOAKJIIOYEH K HCTOY- C Yactb 1

HHOKY TOKa IIOC/IeOBATEeJbHO C PE3MCTOPOM
, r
R=10&Om (cMm. pucyHok). PeayabTaTel n3- —L—

MepeHUl HaNpAXKeHUA MexAy OOKJaaKaMu -Lé__
KOHJZIeHcaTopa IIpejicTaBjeHbl B Tabiuie. Tou-

HOCTh U3MepeHusa Hanpsskeausa AU = + 0,1 B.

t,c 0 1 2 3 4 5 6 7

U,B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

OneHuTe cuyiy TOKa B 11enu B MOMeHT ¢ = 2 c. ConpoTuBJIE€HU-
€M IIPOBOJIOB M BHYTPEHHUM CONPOTHUBJIEHNEM MCTOUYHUKA TOKAa
npeHebOpeus. .

1) 220 mxA 2) 80 MmkA 3) 30 MmxA 4) 10 MmxA

YACTbD 2

Omeemom k 3adanuam amou wacmu (Bl1—B4) aeénaemca nocaedosa-
menvHoCmMb yudp. Bnuwwume omeemut chavana 6 mexcm pabomout, a 3a-
mem nepenecume ux é 61anx omeemos N 1 cnpasa om Homepa cooméem-
cmeylowezo 3a0anun, HAHUHAA ¢ Nepeol Knemouku, 6e3 npobenos u xa-
Kux-n1ubo Odononnumenvrhovix cumeonos. Kasxcdyrwo uyuppy nuwume 6
omaoenvHOl Klemouke 6 coomeemcmeéuu ¢ npueedéHHbvimu 6 bGaanke

obpasyamu.

B1. B peayabTaTe mepexoja ¢ OAHOM KPYroBoil opOMTHI Ha
IPYryi0 IeHTPOCTPEMHUTEJIbHOE YCKOPEHHE CIyTHUKa 3eMJIu
yMeHbIINI0Ch. KaKk NU3MEHUIUCH B Pe3yJIbTaTe 3TOI0 Iepexoaa
paguyc OpOUTHI COYTHUKA, CKOPOCTE €ro ABMXKeHUdA 110 opbure
U nepuoj odpaieHnsa BOKpYT 3eMn?

N8 kak0i1 BeJIMUYUHBI OIIpeZileJINTe COOTBETCTBYIOIIUNA Xa-

paKTep U3MEHEeHUA:
1) yBenunuuniace 2) yMeHbIINJIACH 3) He U3BMEHHJIaCh

3anumute B Tabiauily BbIOpamHble IUIPBI AJA KayKIOiH
dusudeckoil BeanuyuHbl. Il(dppol B OTBETE MOTYT IOBTOPATHCA.

CxopocTts aeuxenusn | I[lepuon oopamenna

Paauyc op6uTs! o opGuTe BOKDYT 3eMau

B2. IIpu HacTpoiiKe KOHTypa paguonepesaTynKa ero MHAyK-
TUBHOCTH yBeJaUUYWJIN. KaKk Mpu 3TOM M3MEHUJIHUCH CJIEAYIOINIHE
TPU BeJIMYUHBI: IIepuoj] KoJyiebaHHil TOKa B KOHType, YacTOTa
M3JIy4aeMbIX BOJIH, AJUHA BOJHBI U3JyYEHUA?

© ®depepanbHbii MHCTUTYT NEAArOrMY4ECKUX U3MEPEHWN
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YacTtb 2

i

YacTts 2

Y
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Jasa Kakmoi BeJUYUHBI ONpeeInTe COOTBETCTBYIOMIUM Xa-
paKTep NU3MEeHEHUsI:
1) yBesauuniace 2) YMEeHBIIINJIACh 3) He UBMEeHUJIACh

3anuinuTe B TabOJUILy BhIOpaHHBbIe MUQPPHI AJIs KaXKI0H HU3u-
yecKoU BesuuuHBI. [l pel B OTBETE MOI'yT HOBTOPSTHCH.

Ilepuoxg xoxebanmii YacroTa JIIHHA BOJHBI
TOKA B KOHType HM3JIydaeMbIX BOJH M3JIy4YeHHUs

B3. YcTaHOoBHTE COOTBETCTBHE MEXKIAY (DU3UUYECKHUMHU SIBJIE-
HUAMHK U npubopaMu AJid uX U3ydeHud. K Kakaoi mos3uiium
MEePBOro CTOJIOIA MOA6EePUTE COOTBETCTBYIONIYIO MO3UIIHUIO BTO-
poOro M 3aIHINUTE B TaOJHUIy BHIOpaHHBbIE ITHQPHI IIOJ COOTBET-
CTBYIOI[UMH OYKBaMH. '

OU3SNYECKHAE ITPUBOPHI
ABJIEHUSA OJISA IX U3YUYEHUA
A) TOCTOAHHBINA TOK 1) Mukpockon
B) 6poyHOBCKOe ABH KEHIE 2) ammepmeTp

3) kamepa BusbcoHa
4) maHOMETP

A b

B4. YcTraHOBHTE COOTBETCTBHE MEXKAY IIPOIiecCCaMu B Uealb-
HOM rase u opmyJjiaMu, KOTOPLIMHU -OHH onuchIBaTca (N —
YKCJIO YaCTHLl, p — JaBjeHue, V — o0beéM, T — abcosroTHasA
TeMieparypa, @ — KOJHMYeCTBO TeIlLIOThl). K KaxKaoi mo3uiiuu
IIepBOro cToJIOa ImoAdepruTe COOTBETCTBYIOMIYIO IMMO3UIIUIO BTO-
pOro M 3aIUINKATe B TaOJHILY BhIOpaHHBIE HUQPHI MOJ COOTBETC-
TBYIOHIUMHU OyKBaMu.

IMTPOITECCHI dOPMYJIBI
A) ]%336apnmn mpoiiecc Impu 1) P — const
= const o T
B) Hszorepmuueckuii mporiecc vV _

npu N = const 2) T const
3) pV = const

4)Q=0

A B

He 3a6ydvme nepenecmu éce omeembui 8 6aanx omeemos N 1.

© depepanbHbiit UHCTUTYT NEAArorMYeCKUX U3MepeHun




CAMOE MO/IHOE U3JAHUE TUNOBbIX BAPUAHTOB 3AJAHUA

ET3 - 2014
BAPUAHT 8 OU3NKA
YACTH 3

3adanus mpemveld wacmu npedcmasaaiom cobou 3adawu. Pexo-
mendyemca npoeecmu ux npedeapumenvHoe peuweHue HA “epPHO-
éuxe.

IIpu évinonnenuu 3adanuiti (A22—A25) 6 6aanxe omeemoé Ne 1
nod HOMepOM 6bLNONHAEeMO20 Bamu 3adanus nocmaebvme 3HAK «X» 6
Knemouwke, HOMep KOmoOpou coomeéemcmeyem HOMepPY 6bi6PAHHO020
Bamu omeema.

A22, MaccuBHBII OPYCOK ABUKETCA IMOCTYIIA- Yacts 3

TeJBbHO 110 TOPU30HTAJIbHON IIJIOCKOCTH IIOJ Jeii-
CTBHEM IIOCTOSIHHOI CHJIbI, HANIPABJIEHHOH IIOJ
yriioMm O = 30° K ropu3oHTY (CM. pUCyYHOK). Mo-

nyJyb ato cuiibl F = 12 H. KoadodunuedT TpeHNA MeXKIY 6pyc-
KOM u mjockoctbio U= 0,2. MoayJb cuabl TPEHUA, AEHUCTBYIO-
el Ha OPyCoK, F,,= 2,8 H. Yemy paBHa macca Gpycka?

1) 1,4 kr 3) 2,4 Kr
2) 2,0 xr 4) 2,6 Kr

A23.Y TensoBoro ABUTraTelNs, pabOTAIOIIEro II0 IUKJIY
Kapuo, remneparypa HarpeBartess 500 K, a remneparypa xo-
aoagunbHuKa 300 K. PabGouee Teso 3a OAMH IIUKJ IOJYYAET OT
HarpesaTeJd KOJHNYECTBO TemjaoThl, paBHoe 40 kll:x. Kakyio
paboTy coBepillaeT 3a IUKJ pabodee Tejio ABUraTess?

1) 16 xIx ‘ 3) 3,5 xll:x

2) 1,6 xIx 4) 35,2 vk

A24. Ha pucyHKe NpuBeJEH rpaduK 3aBUCHMMOCTH CHUJILI TO-
Ka OT BpeMeHM B KoJjiebaTeJIbHOM KOHTYpPE, COCTOSAIIEM U3 KOH-
IeHcaTopa M KaTyIlKU, UHAYKTUBHOCTh KoTOopoii paBHa 0,2 I'H.
MakcumasibHOE 3HAYEHUE S9HEPTUY MarHUTHOTO MOJIA KaTyIIKU
paBHO

I,MA}

4 5 6 1 Mc

1) 2,510°6 IIx 3) 5104 IT>x
2) 51076 Iioxc 4) 1073 I«

© depepanbHbIi MHCTUTYT NEAArOrUHECKUX U3IMEPEHUN
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Yacts 3 A25. B Tabaule nmpeacTaBieHbl pe3yJIbTAThI U3MEPEHUM MaK-

Yactb 3
C1

132

& © & 6 0 0 0 & 6 & 0 0 0 O O O O O O O O G O S GO OO O OO 0O 6000 00 0 00 0 00 0 0O 0 s O 0 6 O 006G 0 000 e 0 0 0

CUMAaJIbHOM KMHETHYECKON SHEPruHu (POoTO3JEeKTPOHOB IIPHU ABYX
Pa3HBIX 3HAUEHHUAX JAJUHBI BOJIHBI IAJAIOIEr0o MOHOXPOMAaTH-
YeCKOro cBeTa (}»Kp — JAJIMHA BOJIHBI, COOTBETCTBYIOIIIASA KPaCcHOM

rpasuiie dporoaddexra).

I 1MHa BOJIHEI TAAAOIIEro cBeTa A 0’5}‘@ 0’25}‘@

MaxkcumanbHas sHeprus GoTosMeKTpoHoB E - E,

Yemy paBHO IponyiieHHoe B Tabaune sHauesue £ 7

Makc*®
1) E, | 3) %EO

2) %EO 4) iEO

He 3a6ydvme nepenecmu éce omeéembui 6 6aank omeemoé Ne 1.

IHoanoe pewenue 3adaw C1—C6 neobxodumo 3anucamov 8 6nanke
omeemos N 2. IIpu opopmaenuu peurenun 6 baanxe omeemos N 2 3a-
nuwume chavana Homep 3adanun (C1,C2 u m.d.), a 3amem pewernue
cooméemcmeyroueil 3adavu. Omeembu. 3anucwviéatime wémxo u pa3bop-
1ue60.

C1.PaMKy C IIOCTOSSHHBIM TOKOM M
VAEPKUBAIOT HENOJBMXKHO B II0JIe
[I0JI0COBOTO MArHATA (CM. PHCYHOK). N ——T )
ITonsApHOCTh NOAKJIIOYEHUA MCTOU- S N X
HUKA TOKA K BBIBOJIAM PAMKH IIOKAa- . o™

3aHa Ha pucyHke. Kak Oyxer aABu-

raTbCA paMKa Ha HeIoIBHKHOI ocu MO, eciiu paMKy He yIep-
skuBatb? OTBeT MNOACHUTE, YKas3aB, KaKue (usudeckue
3aKOHOMEPHOCTHU BhI HCIIOJIL30BAJIM AJid 00bACHeHUusaA. Cunurars,
YTO paMKa HUCIBLITBIBaeT HeOOJIbIIIOE COIIPOTHURBIEHME IBUYKEHUIO
CO CTOPOHBI BO3JyXa.

Ilonnoe npasunvroe pewenue kaxooi u3 3adayw C2—C6 donxwno
8KI0YAMb 3AKOHBL U (POPMYNbL, NPUMEHEHUE KOMOPBLLX Heobxodumo u
docmamouno Ona peutenusn 3adaiu, a makKlie mamemamuiecKue npe-
06pa308anun, paciémol ¢ HUCLEeHHbBLM OMEemoMm U, npu Heobxodumoc-

mu, puCyHoK, NOACHAIOW UL pewerue.

© depepanbHblit UHCTUTYT NERArorMH4ECKUX U3IMEPEHNH
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BAPWAHT 8

EM - 2014
OU3NKA

C2. IT1ai16a Maccoit m HauMHaeT CKOJIbXKeHHE 110 Keao0y AB
‘U3 TOYKU A U3 COCTOAHUA NOKOoA. Touka A pacmnojiokeHa BbIIIE
TouK4 B Ha BbicoTe H = 6 M. B niporiecce ABMKEHHUS 110 XKEJIO0Y
MeXaHUJYecKas dHeprusd mandbl n3-3a TPeHUSA YMEHbIIAaeTCa Ha
AE = 2 [I>x. B Touke B miaifa BeLIeTaeT U3 JKEg00a MMoj yrjiom
o= 15° K rOpH30HTY ¥ IIafiaeT Ha 3eMJIIO B TOuKe D, HaxoxAd-
1IeyicsA Ha OJHON TOpPM3OHTaJH C TOYKOil B (CcM. PHCYHOK).
BD = 4 m. Haiinure maccy miaiitosl m. ConpoTuBIeHHEM BO3AY-
Xa nmpeHeOpeub.

A

C3. B ropu3oHTaJbHOM IUJINHIPUYECKOM COCY/IE, 3aKPBHITOM
MMOPIIIHEM, HaAXOAUTCA OJHOATOMHBIH mMIeaapHbIN ras. Ilepso-

HavaJbHOe JaBieHue rasa p, = 4-10°Ila. PaccroaHue or AHa
cocyza no nopuiasa paBHO L. Ilnomaaps momepeuHoro ceueHus
nopinHa S = 25 cm2. B pesyJsbraTe MeAIeHHOrO HAarpeBaHUA Ia3
IOJIYYUJ KOJHMYECTBO TeIsioThl @ = 1,65 xJ/[»)k, a mopuieHb
cIBUHYJIcA Ha paccrosaHue X = 10 cm. IIpu aABMKeHUM NOPUIHSA
Ha Hero Co CTOPOHBI CTEHOK COCY/ia IeliCTBYeT CHJIa TPeHHUS Be-
nuyupoit F, = 3-10% H. Haitigure L. CuuTaTh, YTO COCYA HAXO-

AHUTCS B BaAaKyyMe.

C4.Ilo riagkoil TrOPU3OHTANbL- g @ ®
HOU HamnpaBJsaiomiei aauHour 21 ¢ Qm q
CKOJIB3UT OYyCHUHKA C IIOJOXKUTEJb-

HBIM 3apagoM @ > 0 u maccoit m. Ha xoHIax HampaBaSdwINeiH
3aKpellJIeHbl IIOJIOMKUTEJbHEIE 3apAnbl ¢ > 0 (cM. pucyHOK). By-
CHHKa COBEpIIAaeT MaJibie KOoJIeOaHUsS OTHOCHUTEJILHO II0JIOXKe-
HUSA PaBHOBECH S, IEPUOJ KOTOPHIX paBeH T.

Yemy OyaeT paBeH mepuoj KoJjiebanuii OyCHUHKM, eCJIH e€ 3a-
pAL YBEJUYHUTH B 2 paza?

© depepanbHbin UHCTUTYT NEAArOrMYECKUX U3MEPEHUN
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OU3NKA BAPWAHT 8
YacTb 3 C5. F'opusoHTaNBLHBIA IPOBOAAIIIAN >
C5 CTepKeHb IMPAMOYIOJIbHOI'O CeYeHHsd > /
IIOCTyHaTeJIbHO IBUMKETCA C YyCKOpe- B
HMEM BBepX MO IJIAJAKOW HAKJOHHOU
IIJIOCKOCTH B BEPTUKAJIBHOM OJHOPOJ-
HOM MAarsuTHOM IIoJie (CM. PHCYHOK).
Ilo crepkHIO mpoTeKaeT TOK I. YroJa
HaKJIOHA IJocKocTH O = 30°. OTHOIIIeHe MacChl CTEPIKHS K ero
JJINHEe % = 0,1 Kr/m. Moayjgb HHAYKIUU MATHUTHOT'O IIOJIA
B =0,2 Txa. YcxkopeHue crepxHaA a = 1,9 m/c2. Uemy paBHa cu-
Jia TOKa B CTepKHE?
Yacrb 3 C6. PoToH ¢ AJIMHON BOJIHBI, COOTBETCTBYIOIEM KpacHOM

(6

134

® O 0 @ 0 0 ° 9 O © 9 O O O O O O O O O O O O O OV O O OO O O 0O 0O 00 0O OO SOOI OO O OO S PO O SO OO OO O 0

rpaHuile ¢oroacddexra, BLIOMBaET 3JEKTPOH u3 (POTOKATOHA,
IIOMEIIEHHOIO B COCY /[, 13 KOTOPOro OTKA4YaH BO3AYX. JJIEeKTPOH
pPas3roHAeTCA OJHOPOAHBIM 3JIEKTPUUYECKUM I10JIeM HaIlPAMKEH-

HocThio E = 5104 B/M. Io Kakoil CKOPOCTH 3JE€KTPOH pPasro-
HHUTCS B 3TOM II0oJe, mpoJeTreB nyTh S = 5:1074 m? Penarusuct-
cKue 3 QeKThl U CUJIY TAMECTHU He YUYUTHIBATE.

© deaepanbHbii MHCTUTYT NEfaroru4eCKUx U3MepeHuu



CAMOE MOJIHOE W3JIAHWUE TUTIOBbIX BAPUAHTOB 3ANAHUA . Er3 - 2014
BAPWAHT 9 | OU3NKA

Bapuant 9

YACTH 1

IIpu évinonnenuu 3adanuii wacmu 1 6 6narnxe omeéemos N 1 nod
HOMepOM 6binonnaemozo Bamu 3adanus (Al1—A21) nocmaevme
3HAK «X» 6 Kl1emouKe, HOMep KOMOPOU cooméemcmeyem HOMePY 6bi-
6pannozo Bamu omeema.

Yactb 1

AL [1]2]3]4]

Al. Ha pucyske npuBeZiéH rpa)uK 3aBHCHMOCTHU IIPOEKIIUH
CKOPOCTH TeJia U, OT BpeMeHH 1.

v, M/c A
151

107

I'paduk 3aBHCHMMOCTH OT BPEMEHH IIPOEKIUHM YCKOPEHHU:
3TOrO TeJla @, B MHTepBaJe Bpemenu oT 10 xo 15 ¢ coBnmagaer ¢

rpa¢uKoM

1) a,, M/c2 3) a,, AM/c2

10 104

5 51

0 t,c ' 07 t, c
2) a,, m/c’ 4) a,, m/c’

N / N /

5S¢ ST

o+——> 0+——»>

t,c t,c

Yacrts 1

v

A2. 3eMia IPUTATUBAET K cebe MOAOPOIIeHHBIA MAY C CUIION
5 H. C kaxoii cujoi 3TOT MsAY NPUTATUBaeT K cebe 3eMiio?

1)50 H ‘

2)5H

3)0,5H

4) 0,05 H

...0....O..O....000...l........0...00-..000.......0..'......0.......0.00‘
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OU3UKA BAPWAHT 9
Yacts 1 A3. lepeBsaHHBIN OpYCOK Maccoii m, IJIOINAAU rpaHeil KOTOo-

o (23]

Yactb 1

w [AZ0[E

YacTtb 1

s [A[Z[3[7

Yactb 1

s [1[2[3]4)

Yacrtb 1

v 23]

Yactb 1

e [1[2[2]<

136

poro cBA3aHbl OTHomeHHMeM S,:S,:S;=1:2:3, CKOIbL3UT
PaAaBHOMEPHO U IIPAMOJIMHEHHO 110 TOPU30HTAJIbHOMN IIEepPOXOBa-
TOH OIlOpe, COIPHKAcasdACh C Heil rpaHbIO ILIOIAABLIO S,, IOA
IercTBHEeM IOpPU30HTAJbHOU cuybl. KakoBa BeJMumHA 3TOM CH-
JIBI, ecsii KO3(hPUIMEeHT TpeHus OpycKa 06 onopy paBeH U?

1)3umg  2)umg Huzf YTk

A4. Teno aBuikerca mo npsamoi. ITox meiicTBMeM IIOCTOSAH-
Hou cuibl BesimunHOoM 2 H 3a 3 ¢ uMIIyJIbC TeJjia YBEJIHUYMJIICA U
craJj paBeH 15 kr* m/c. IlepBoHauasbHBIN UMIOYJILC TeJa PaBeH

1)9kr-m/c 3)12 kr-m/c

2)10kr-m/c 4)13 kr-m/c

AS. Kamens maccoit 1 kr GpollieH BepTUKaJbHO BBepX. B Ha-
JaJIbHBI MOMEHT ero sHepruda paBHa 200 I[»x. Ha Kakymo mak-
CUMAaJIbHYIO BBICOTY HoaHuUMeTcA KameHb? ComnpoTuBiieHHEM
BO3ZyXa IpeHeOpeub.

1)10m 2) 200 m 3)20m 4)2m
A6.'Kone6aTeanoe ABMJKEHHE TeJjla 3aJlaHO ypaBHEHHEM:
x= asin(bt+ TEI) , Toe a =5 cm, b = 3c”l. Uemy paBHa aMIIUTyAA

KoJiebaHui?

1) 3 cm 2)5cm 3)§CM 4)57nCM

A7. Kakoe u3 yTBep:KIeHUI CIPaBeAJNBO IJs KPUCTAJJIU-
YeCKHUX TeJ?

1) Bo Bpemsa miaBjeHusA TeMmIepaTypa KpHUCTala U3MeHs-
eTcH.

2) B pacnosioskeHnu aTOMOB KPHUCTAJIA OTCYTCTBYET IOPSAIOK.

3) ATOMBI KpUCTaAJLJIa PACIOJIOKEHBI YIIOPALOYEHHO.

4) ATombl CBOOOIHO IiepeMeInaloTcA B Mpeaeaax KPUCTAJIIA.

AS8. Ha pucyHKe moKasaH IHUKJ, OCYII[ECT-

BISIEMBIH ¢ uaealbHbBIM razom. KMs3obapHomy g
HarpeBaHUIO COOTBETCTBYET YUACTOK

1)AB 3)CD C

2) BC 4) DA >

© depepanbHbid UHCTUTYT NEeAarort4eckux U3MepeHun



CAMOE NO/IHOE U3JAHWE TUMNOBbIX BAPUAHTOB 3ALAHMN Er3 - 2014
BAPWAHT 9 OU3NKA
A9.Ilpn kxaxoM Impolecce OCTAéTcd HEM3MEHHOII BHYTpeH- Yacrs 1

HsAd 9Heprusa 1 MoJyb ueaJLHOro rasa?
1) npn n306apHOM pacIIMpeHuN
2) npm N30XOPHOM HarpeBaHUU
3) npu agmabaTHOM CIKaTUU
4) npu U30TEPMHUYECKOM CHKATHUU

A10.B mpomecce 3KCIIepHMEHTa ras OTAaJ OKpY KaloImeii
cpefie KOJHYECTBO TEIIOThbI, paBHOe 3 KJ[»k. IIpu aTom BHYT-
PeHHAsA 3Heprusa rasa ymesbmuiach Ha 13 kIlxx. CienoBaren-
HO, a3 paCOIUPHJICHA, COBEPIIUB paboTy

1) 3 xIx 3) 13 xII:x

2) 10 xx 4) 16 xx

Al1l. PaccTossHre MEXAY ABYMSA TOUEYHBIMH 3JI€KTPHUYECKUMU
3apAfaMy yBeJIMYUIIY B 2 pasa, a OAUH U3 3aPAN0B YMEHLIIIHIN B
4 paza. Cuia 3JIeKTpHYECKOr0 B3aMMOIEMCTBUA MEXK LY HUMU

1) e n3ameHnIaCH 3) yBesmnuujach B 4 pasa

2) ymenbpmmuiiach B 4 pasa 4) ymeHbIunach B 16 pas

Al12. Ha ¢ororpadpum — ajexTpuuecKas uensd. IlokazaHus
BKJIIOUEHHOTO B Iellb aMIIepMeTpa JaHbl B aMIepax.

Kakxoe Hanps'xeHue MoKa)XeT HUAEAJbHBIA BOJIBTMETpP, €CJIHN
ero NOAKJIIOYUTH NapajlieJbHO pesuctopy 3 Om?

1)0,8B 2)1,6 B 3)2,4B 4)4,8B

A13. IIpamMosuHEHHBIN MPOBOAHUK AJAHHOM L ¢ ToxoM I mo-
MeIIEH B OAHOPOAHOE MarHMUTHOE IOJie MePIeHAUKYJISAPHO JIu-
HuAM HHAYKOUHN B. Kak usmenurca cuina Amiepa, AeifiCTBYIO-
ojas Ha IPOBOAHUK, €CJIH ero NJUHY YBEJIUWYUTh B 2 pasa, a CH-
JIy TOKa B IPOBOJHHKE YMEHbIINTSL B 4 pasza?

1) He u3MeHHUTCA

2) ymMmeHBIIUTCA B 4 pasa

3) yBesimuuTcA B 2 pasa

4) yMeHbIIUTCA B 2 pasa

© depepanbHblit MHCTHTYT NERArOrMYECKUX M3MEPEHUN
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Er3 - 2014 CAMOE MOJIHOE M3[JAHUE TUMOBbIX BAPUAHTOB 3AZIAHWN
OU3NKA BAPUAHT 9
Yacrs 1 Al4. CormacHo Teopum MakcseJsya, 3aps’KeHHas 4YacTHUIA

Hu3JydyaeT 3JIeKTPOMarduTHBIEC BOJIHBI B BAKyyMe

1) ToJBKO ITpu paBHOMEPHOM ABHKEHUHU II0 IPAMOI B MHEP-
nuabHOU cucteme orcuéra (MCO)

2) TOJNBKO IMpH rapMoHnYecKkux Kosebanuax 8 UCO

3) TOJBKO IIPH PAaBHOMEPHOM JBUXKEHHHU II0 OKPYYKHOCTH B
HCO

4) npu aob6oM aBMKeHHU ¢ ycKopeHueMm B UCO

we[1T2[3]4]

Yacts 1 A15.Tne maxoauTca m3obpake- W |
as[1]2]3]4| . Hue cBeTAIenca To4uKu S (CM. pH- 7~ °
. CYHOK), CO3ZjlaBaeMOe TOHKO# cobu- 2F F F 2F
paroiieil JuH30# ¢ GOKYCHBIM pac- ror I
crossHueMm F? 2 o3
1) B Touke 1
2) B Touke 2
3) B ToukKe 3
4) Ha 6€CKOHEYHO DOJIBLIIIOM PACCTOAHUH OT JIMH3BI
YacTb 1 A16. Ilpoiina HEeKOTOPYIO ONTHUYECKYIO CUCTEMY, ——

napajjieJIbHbIM IIYyYOK CBETa IOBOPAYMBAeTCA Ha — ™
90° (cM. pucyHoOK). OnTHUYecKas CHCTeMa IIpeCTaBIA-
eT coboit

1) cobuparomyro auH3Y

2) pacceuBaIONyIO JUH3Y

me[i[2[3[¢

il

A17. Ha pucyHke npeacraBieH ¢parmeHT Ilepumoauueckoii
cucremsnl aaemeHToB I[.UA. MeHgeneeBa. Ilong masBaHueM auie-

3) ILJIOCKOE 3epPKAaJIo
4) MaTOBYIO ILNIACTUHKY

Yactb 1

138

MEeHTa IIPUBEAEHbI MaCCOBbIE YHCJIA €r0 OCHOBHBIX CTaOMJIbHBIX
M30TOIIOB, HUKHUIM MHIEKC OKOJIO MaCCOBOTO UMCJIa YKa3bIBaeT
(B mponeHTax) pacIpoCTPaHEHHOCTH M30TONA B MIPUPOJE.

Li 3|Be 4|° B
2 l | Nutui Bepunnunii bop
Ta26 674 9100 11 10,
Na 1 M g 12113 Al
3 | | I Havpu# MarHwii ANOMUKUA
23400 24,5 26,, 25,, 27 300
K 19 Ca 20 Sc 21
|V Kanui Kansumin CkaHgui
4 39g; 414, 404, 44,, 45,09
29 30 31
Cu Zn Ga
V Meppb LinHk lannuin
635y 653, |64, 66,5 68,5| 690 710

© depepanbHbiit UHCTUTYT NEAArOrMHECKUX W3MEPEeHUN



CAMOE NOJIHOE U3JAHWE TUTNOBbLIX BAPUAHTOB 3AJAHUIA

BAPUAHT 9

Ef3 - 2014
DU3NKA

YucJio IPpOTOHOB M YMCJIO HEHTPOHOB B AZpe CaMOr'o paclpo-
CTPAHEHHOrO M30Toma 00pa COOTBETCTBEHHO PaBHO

1) 6 npoToHOB, 5 HEHUTPOHOB

2) 10 npoToHOB, 5 HEHTPOHOB

3) 6 mpoToHOB, 11 HEeTPOHOB
4) 5 IpoTOHOB, 6 HENTPOHOB

A18. B-usnyuenue npeacraBiadeT co00il IIOTOK

1) apep renusa 3) doToHOB
2) IPOTOHOB 4) 5JIeKTPOHOB

A19. SInpo usorona ropus 22;Th mperepnesaeTr Tpu TocJIeoBa-

TeJbHBIX O-paciiafia. B pesyJibTaTe MOJYyUUTCA AAPO

1) nononnsa %>Po 3) nratuns! SePt
2) kropuda %eCm 4) ypana %5U

A20. Heobx0oquMo 5KCHEPUMEHTAJILHO OOHAPYKHTh 3aBUCH-
MOCTB IIepHuoJa KojieOaHuii IPYyKUHHOIoO MaAATHNUKA OT YKECTKOCTU
npyxkuHbl. Kakyo mapy MasATHHKOB MOYKHO MCIIOJIL30BaTh AJIA

3TO# eau?
A B B T

1) Tonpko A 3) Tronsko B
2) Toabko B 4) tonpko I

A21.Ha pucyHKe NOKa3aHBI Pe- , 15[,
3yJAbTaThl H3MEPEHUd JaBJIEHUS I10-
CTOSHHOH MacChl pa3pesKeHHOro rasa 6
IIpH NOBBIIIEHUH €ro TeMIIepaTypHl. i ¥
ITorpemHocTs N3MepeHUA TeMIiepa- 4 Tk

typel AT = 110 K, nasienus 5 i L

—-m-

Ap = +2-10% I1a. I'a3 3aHUMAaeT co-
cyn oo bémMoMm 5 Jj1. UeMy paBHO umc- 0
JIO MoJiel rasa?
1)0,2 3)1,0
2)0,4 4) 2,0

200 400 600 800 TK

© depnepanbHbii UHCTUTYT NEAArorMYecKUx W3MepeHun . .
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Er - 2014
DU3INKA

CAMOE NOJIHOE U3QAHWE TUNMOBbIX BAPUAHTOB 3AJAHUIA

BAPUAHT 9

Yactb 2

-

YacTb 2

S —

YacTb 2
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YACTD 2

Omeemom k 3adanusam smoiu wacmu (B1—B4) aenraemcsa nocnedosa-
meavHocmd yugp. Bnumwume omeemol cnavana 6 mexcm pabomet, a 3a-
mem nepenecume ux 6 6nrank omeemoé N 1 cnpaséa om nomepa coom-
éemcmeyoulezo 3a0anun, HA4UHAR C Nepeoll Kiemoiku, 6e3 npobenos u
Kaxux-aubo donoanumenvrovix cumeonos. Kasxcdyro yugppy nuwwume 6 om-
JenbHOU Klemoyuke 6 COOMEeMCMaEuU ¢ npuéedéHHvLMU 6 Oranke oOpa3-
yamu.

B1. BpycoK CKOJIb3UT IO HAKJIOHHOW ILJIOCKOCTH BHHU3 0e3 Tpe-
HUsi. YTO IPOHUCXOAUT P STOM C €r0 CKOPOCTBIO, MOTEHITNAJIbHOMH
SHepruei, CUJIoN peaKIiuy HaKJOHHOM ILJIOCKOCTU?

st Kamaoil BeIMYUHBI ONpeAeINTe COOTBETCTBYIOINMA Xa-

paKTep USMEeHEeHUs:
1) yBenuuuBaercsa 2) yMeHbIIIaeTcsa 3) He U3MeHsAeTCA

3anuinuTre B TaOnMUNy BhIOpaHHBbIe HUAPPHI IJd KaKIou (pu-
3uuecKoi BequyuHbl. [Iludpbl B 0OTBETE MOTYT NOBTOPATHCH.

IToTenuunaanrHaa Cuna peakuyu

Ckopocts Opycka .,
p py JHeprua opycka HAKJOHHOM ILJIOCKOCTH

B2. OgHoaToMHBIH HIeaJbHBI ra3 HEHM3MEHHOM MacChl B
N30TEePMHUYECKOM IIpolecce coBepiiaetr padory A > 0. Kak me-
HSIOTCA B 9TOM IIpoliecce o0bEM, JaBJIeHHEe U BHYTPEHHSA 9Hep-
rus rasa? ’

Jisa ka0l BeJIMUUHELI OIPEIeIUTe COOTBETCTBYIOIMI Xa-
paKTep U3MEHEHUA:

1) yBesrmuuBaercs

2) ymeHblI1a€TCA

3) He U3MeHseTC A

3anumure B TaOJMNILy BhIOpaHHBbIe HUMPHI AJA KaKaon Gu-
3uuyeckoi Beanuunbl. [Iudpsl B oTBETE MOr'YyT NOBTOPATHCA.

BayTpennas

L1d r
061bém rasza Aagnenue rasa 3Heprus rasa

B3. Kak MeHsAI0TCA MacCOBOE YHCJIO U 3apAA0BO€E YUCJIO AApa
upu B -pacnage? .

YcTaHOBHTE COOTBETCTBHE MEXAY (PU3UYECKUMU BeJIN4YUHA-
MH 4 XapaKTepPOM UX M3MEHEeHUs.

© denepanbHbiit UHCTUTYT NEAarorMyecKux U3amepeHun



CAMOE MONHOE U3JAHWE TUNOBbLIX BAPUAHTOB 3AAHUN

BAPUAHT 9

EM - 2014
GU3NKA

K xasxmoil mosunmum mepsoro croadia noadbepuTe COOTBETC-
TBYIOINYIO IIO3UIIUIO BTOPOTO M 3alHIINTE B TAOJUILY Bm6paH-
HbIe IMADPBI 10/ COOTBETCTBYIOLUIUMHU OYKBaMM.

PU3SNYECKAS BEJINYNHA EE USMEHEHUWE

A) MaccoBoe uncio aapa 1) ymespmaercs Ha 1

B) 3apspoBoe unciio agpa 2) ymeHbIIIaeTCA HA 2
3) yBeannuuBaeTcsa Ha 1
4) He U3MeEHAETCA

A b

B4. Pe3ucTop ¢ conpoTuBjeHrHeM R NOAKIIOUEH K MICTOUHHKY
TOKa C BHYTPEHHUM cOIpoTHUBJIeHHeM r. Cijia TOKa B IlelIH paB-
Ha I. Uemy PaBHEI I1C ucrounuka u HanpAKeHUe Ha ero BHIBO-
nax?

YcTaHOBUTE COOTBETCTBHE MEXAY (PU3NUECKUMH BeJINYNHA-
MH U (OpMyJIaMH, II0 KOTOPHIM UX MOYKHO PaACCUUTATh.

K xaxgoil mosMIuu IIepBOro CTOJIOIA IoLOepuTe COOTBETC-
TBYIOILYIO HO3ULMIO BTOPOro M 3amuinuTe B Tabauuy BbIGpaH-
Hbie I[U(PHI IO COOTBETCTBYIOIINMU OYKBaMH.

PUSNYECKAS BEJIMUYNHA POPMVIJIA
A) 9]IC ucrouHuka DIr
b) HanpsaxeHune Ha BEIBOJAX MCTOYHHUKA 2)IR
3)I(R+T)
2
4) IR
A |

He 3a6ydvme nepernecmu éce omeéemut 6 6aank omeéemoé N 1.

YACTDb 3

3adanun mpemvell wacmu npedcmaénsiom coboi 3adauu. Pexo-
mendyemca npoéecmu ux npedéapumenbrHoe peuteHue Ha YePHOBUKE.

IIpu évinoanenuu 3adanui (A22—A25) 6 6ranxe omeemoé N 1
nood Homepom 6binonHAem020 Bamu 3adanus nocmasome 3HAK «X» 6
Kiemouke, HOMep KOmopou coomeéemcmeyem Homepy 6bl6pannozo Ba-
Mu omeema.

© depepanbHbit UHCTUTYT NEAArOrUMYECKUX W3MEPEHUN

Yactb 2

W[

141



EM - 2014
OU3NKA

CAMOE NONHOE W3[JAHUE TUMNOBbLIX BAPUAHTOB 3AAAHWUIA

BAPUAHT 9

YacTtb 3

ree 12 ]3[4

Yactb 3

w231

Yacrb 3

w237

YacTs 3

res[1[23 %
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A22. K cucreme u3 Kybuka maccoi 1 kr u ky kb F
IBYX TPYKWH TPUIOKeHa MocTosHHas ro- VMM VWV
pusoHTagbHasA cuiaa F (cMm. pucyHok). Mex-
oy KyOMKOM M omopoi tpeuust HeT. Cucrema nmokoutcda. Hlécr-
KOCTb IIepBO¥ npyxkuHsl £, = 300 H/m. iKécTkocTs BTOpO# 1py-

KUHEL ky, = 600 H/M. YanuHeHre ePBOA NPYKUHBI PABHO 3 CM.

Mogayas cuisl F paBen
1)6 H 2)9H 3)12H 4)18 H

A23. VI3 CTEeKJAHHOI'O COCyJa CTaJH BBIITYCKATh CiXKATBIHN
BO3IYX, OAHOBPEMEHHO OoxJazaas cocyzs. IIpu aTtom Temnepa-
Typa BO3AyXa ymaJja BABOe, a ero JaBjJeHHe YMEHBIIUJIOCH B 3
pasa. Macca Bo3gyxa B cOCyZie YMEHBIIINJIACh B

1) 2 paza 2) 3 pasa 3)6 paz 4)1,5 pasa
A24. Ha pucyHke IIpuBeiéH rpa-

(UK 3aBHCHMOCTH CHJIBI TOKA OT I’M[;

BpeMEHM B K0Jie6aTeJbHOM KOHTY-

pe, COCTOAIEM M3 KOHAEHCATOpa U 0r 12 45 6 t MKC
KaTYIIKW, HWHIYKTHUBHOCTH KOTO- -5

poii paBHa 0,2 I'm. MakcumajabHOe
3HAUEHVe SHEePrUuH 3JIEKTPUYECKOrOo II0JIA KOHAeHCATOpa PABHO
1) 2,5:1076 Tx
2) 5:1076 Tk
3) 5-1074 Ik
4) 1073 T

A25. B rabuaulie npuBeeHbl 3HaUEHUA MAKCUMaJbHOM KUHe-
TUYEeCKOUu sHepruu E ($hOTO3JIEKTPOHOB IIpU 00JayUYeHUuHU (Po-

TOKaATOgJa MOHOXPDOMATHYECKHNM CBETOM C HHI/IHOﬁ BOJIHBI A.

max

A ko 22

E E, AE,

max

Yemy paBHa pabora BbIXOZa A
IIOBEPXHOCTHU PoTOKaToma?

1) 1 E, 2) E, 3)2E,  4)3E,

sy POTOBJIEKTPOHOB C

He 3a6ydvme nepenecmu 6ce omeemut 6 6aank omeemos Ne 1.

© depepanbHblt UHCTUTYT NEAArorMyeCKUX U3mepeHui




crata. 9JIC ucrounuxa & = 6 B, ero BHyTpeHHee COIPOTHUBJIE-
Hue r=20m. CompoTuBjieHHe peocTaTa MOXKHO H3MEHATH B
npezgenax ot 1 Om go 5 Om. Yemy paBHa MaKCcUMaJbHas MOIII-

C4

CAMOE NOJIHOE U3IAHUE TUMOBbIX BAPUAHTOB 3AJAHMIA Er - 2014
BAPUAHT 9 OU3NKA

ITonnoe pewenue 3adaw C1—C6 neob6xodumo 3anucamv 6 6ranke .
omeéemoé N 2. IIpu opopmnenuu pewenusn 6 6ranxe omeéemos N 2 3a-| °
nuwume cravana nomep 3adanus (C1, C2 u m.d.), a 3amem pewernue| .
coomeemcmeyrowel 3adavu. Omeemu. 3anucviéatime wémxo u pa3éop- :

Yueo. .

C1. JIérkas Tpy6ouKa U3 TOHKOH ayiOMH- . Yacts 3
HUeBOU (POJIbTU IIOABellleHa K INTATUBY Ha . c1
TOHKOM LIEJIKOBOM HUTH. UTO IIPOHU3OHIET C .

TPyOOUKOIf, Korga BOJIN3H HEE€ OKa)KeTcsa OT- .
pHIIaTeJbHO 3apAKeHHbIN map? Tpybouka He .
3apsMKeHa, JJIUHAa HUTU He II03BOJISET TPY- .
O0ouke KocHyYThECA 11apa. OTeeT 060CHYliTe, YKa3as, KaKkue Qu3n- °
YyeCKUe SABJIEHUA U 3aKOHOMEPHOCTH BbI MCIIOJIb30BAJIU. .

IHoanoe npasunvrnoe pewenue xaxcdou u3 3adaw C2—C6 donsxicno .
6KLI0YAMYb 3AKOHbL U POPMYNLbL, NPUMEHEHUE KOMOPbLX Heobxodumo u | *
docmamouno 0na beuernun 3a6awu, a maxiice mamemamuieckKue npe-| »
00pa3o6anus, pactémol ¢ YUCLEHHbLM OMEEMOM U, NPU Heobxodumoc- | *
mu, PUCYHOK, NOACHAIOW UL peuleHue. .

C2. [IBa mapuka, Maccbl KOTOPBIX OTJAM- ¢ ~~~----- m . Yacts 3
yaTCca B 3 pa3a, BUCAT, COIIPUKAacasch, HA . C2
BEePTHKAJBbHBIX HUTAX (CM. pPUCYHOK). Jlér- .

KHMH IIapUK OTKJOHAT Ha yroa 90° m or- :
IIyCKalOT U3 COCTOAHUA IoKod. Kakum Oyzer e .
OTHOIIIEHHEe KMHETHUYECKHX DHEPruml TsaKe- mM .
JIOTO U JIETKOTO IIIapPUKOB TOTYAC IIOCJ]e UX aGCOIOTHO YIIPYroro .
LeHTPaJIbHOro ynapa? :

C3. OgnoaToMHBIN HIOeaJLHBIA I'a3 coBep- oA . Yacts 3
maeT IUKJIMYECKUH NPOIece, IMOKA3aHHBIA , 2o . ) 3
Ha pHUCYHKe. 3a IIUKJ OT HarpeBaTeJisi ras .

IIOJTy4aeT KOJUYECTBO TEIJIOTh @ = 8 KI[K. p, | :

Yemy paBHa paboTa rasa 3a mukJ? Macca ra- .

3a B Xojie IIpoliecca He MeHAeTCA. 0 .
C4. dnexTpuyeckas enb COCTOUT U3 UCTOYHHUKA TOKA U peo- ° YacTb 3

.

HOCTBb TOKa, BBIZleJIAeMadA Ha peocraTe?

© depepanbHbiii MHCTUTYT NEfaroruyeckux U3MepeHui
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EM - 2014
OU3NKA

CAMOE MOJTHOE N3[JAHWE TUNOBbLIX BAPUAHTOB 3AJJAHUN

BAPMAHT 9

YacTtb 3
c5

Yacts 3
Cé

144

C5. Meguoe kKoiablo, auamerp xkoroporo 20 cm, a guamerp
IIPOBOZA KOJbIIAa 2 MM, PAacCIOJIO}KEHO B OJHOPDOJAHOM MAarturT-
HOM I1oJie. IIJI0CKOCTh KOJIbIla IepIeHANKYJISApHAa BEeKTOPY Mar-
HATHOM MHAYKIuK. Onpenennre MOAYyJIb CKOPOCTH U3MEHEHUA
MATHUTHOM MHAYKIIMUA CO BPEMEHEM, €CJIM IIPU 3TOM B KOJIbIIE
BO3HHUKAET MHAVKIMOHHEIA TOK 10 A. YaenbHOe COIpOTHUBIIE-

HUe Meau P, = 1,72:10780M - m.

C6. YpoBHU sHEepruu 3JIEKTPOHA B aTOME BOAOPOAA 3aAal0TCHA

dopmysonn E = —ﬁlzgaB, rnen =1, 2, 3, ... . IIpu nepexoxe
n

aToMa u3 cocrosaHus E, B cocroanue E, atom ucnyckaet ¢oToH.

ITonaB Ha moBepxHOCTH (oTOKaTOAA, (HOTOH BHIOMBaeT GoTo-
2JIeKTpOH. [lJiMHa BOJIHBI CBeTa, COOTBETCTBYIOHMIasd KpPaCHOM
rpanulie goroaddexra aJaa Marepualia IOBEePXHOCTH (POTOKA-

ToHdA, }‘sz 300 amM. Yemy paBHAa MaKCHMAJbHAs BO3MOXMKHAas

CKOPOCTL (POTO3JIEKTPOHA?

© depepanbHblii UHCTUTYT NEAarorM4ecKUx U3MepeHuwn



CAMOE NOJTIHOE U3JAHWUE TUMOBbIX BAPUAHTOB 3AJJAHUI

BAPWAHT 10

El - 2014
OU3NKA

BapuanT 10

YACTH 1

ITpu évinonnenuu 3adanuil wacmu 1 6 6nanke omeemoé N 1 nod
HOMepOM @6binonnaemozo Bamu 3adanua (A1—A21) nocmaevme
3HAK «X» 6 Klemouke, HOMep KOMOPOU coomeéemcmaeyem HOMEPY Gbl-

6pannozo Bamu omeema.

Al.Ha pucyHKe mnperacTasjeH
rpadmK 3aBUCHMOCTH CKOPOCTH U
aBTOMOOUJIA OoT BpeMeHu t. Otmpe- !
JeauTte 1o rpauKy HyTh, IIPOIi- Fooot
JEHHBIN aBTOMOOHJIEM B MHTEPBA- :
Jae Bpemenu ot 0 no 30 c.

1) 200 m

2) 100 m

3) 150 m
4) 250 m

A2. Mau, HenoABUIKHO JIEXKABIINI Ha II0Jy BaroHa Ioesza,
ABHUXKYIIIErOCA OTHOCUTEJIbHO 3eMJIN, IIOKATHJICA Ha3aJ IIPOTUB
X0Ja 1moesna. ITO IPOU3OIILIO B Pe3yJabTaTe TOTO, UTO CKOPOCTD
noes3a OTHOCUTEJBHO 3eMJH

1) yBesnuuiaace

2) yMeHbUINJIaCh

3) He U3MEHMJIaCh

4) namMeHUJIaCh 1O HANIPABJICHUIO

v, M/c

101

0 10 20 30 40 50 t,c

A3. Ilpu uccienoBaHUM 3aBUCH-
MOCTH MOZYJSl CUJIbI TPEHUS CKOJIb-
JKeHUudA FTp CTaJIbHOTO OpycKa Io ?

rOpH3OHTAJIbHOM moBepxHOCTH cTo- 290
Jia OT Macchl m OGpycka MOJy4eH P
rpaduK, IpeAcTaBIeHHBIH Ha pu- 2%
cyuke. CoryiacHo rpadHKy, B 3TOM
McCJIeJOBaHUE K03(h@dHULEHT Tpe- 0 03 0.4 08 m kr
HUS NpUOJIN3UTEIFHO PaBeH

1) 0,10

2) 0,02

3) 1,00

4) 0,20

., 1}

© denepanbHbli MHCTUTYT NEAArONMYECKUX U3MEPEHHUN
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CAMOE NONHOE W3JAHUE TUNOBbLIX BAPUAHTOB 3AAAHWUIA

ElMN - 2014
OU3NKA BAPMAHT 10
YacTb 1 A4. [IBa MaJIeHbKUX IIIapDUKa HAXOAATCA Ha OOJIBILIOM PaCCTO-

w (AZ0[E

Yacts 1

s (2[4

Yacts 1

o (213~

Yacts 1

v (AE0[E

Yactb 1

e [1T2[3]4]
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sauuu | apyr ot Apyra. Ha kakoM paccTOsHUM APYT OT Apyra Ha-
XOJOATCA IIAPHUKU C BABOE OOJIBIIIMMHU MacCaMu, €CJU BeJIMYUHA
CHJI UX I'PAaBUTAIMOHHOIO IPUTKEHUA APYT K APYTY TaKasd xxe?

1) 41 2) }11 3) 21 4) -;:z

AS5. JIerkoBoii aBTOMOOMJIb M T'PY30BHK JBHMXKYTCA II0 MOCTY,
Ipu4éM Macca Jierkosoro apromoduna m, = 1000 kr. Kakosa mac-

ca I'Py30BHKAa, €CJM OTHOIIIeHHE 3HAYEHUH IOTeHIUAJIbHON 3HEpP-
T'MU TPY30BHKa M JIETKOBOTO aBTOMOOMJISI OTHOCHUTEJIBHO YPOBHS

E,
BOOBI — = 2,57
pif E,

1) 2500 kr 2) 4500 xr 3) 5000 kr 4) 6250 kr

AB. Yacrora xosebanuii ctpyHbl paBHa 500 I‘IJ;. CkopocTsb
3ByKa B Bo3ayxe 340 m/c. [linHa 3BYKOBOM BOJIHBI paBHA

1) 68 m 2)340m  3)170m 4) 0,68 m

A7.1lpu noHMKEeHUN TeMIEPATyPhI r'a3a B 3allasgsHHOM COCY-
Jle IaBJieHNe ra3a yMeHbIIaeTcsa. ITO YMeHbIIeHue JaBJeHUSA
O0'BACHSETCS TEM, UTO

1) ymenbuiaercss o0'b€M cOCya 3a CUET OCTHIBAHUA €ro CTe-
HOK

2) yMeHbIIIaeTCA YHEePrus TeILIOBOI'0 JABUIKEHHS MOJIEKY.J
rasa

3) YyMEeHBIIAIOTCA pa3Mepbl MOJIEKYJI Ir'a3a IIPHU ero oxJaxjie-
HUU

4) yMEeHBIAEeTCs YHEPrus B3aMMOAECHMCTBHUA MOJIEKYJI rasa

APYyT € ApyTOM

A8. B muaneEApHUYEecKOM cocyae, 00'bEM KOTOPOTI0O MOXKHO H3-
MEHATh IPH IOMOINM IIOPINHS, HAXOAMTCSA HIAeaJIbHBIA raas,
nasyienue Koroporo 5:10° ITa u Temueparypa 300 K. Kak Hazno
M3MEHHUTh 00'bEM rasa, He MEHAA ero TeMIepaTyphbl, YTOObI 1aB-
JIeHWe YMeHBbIIUJIOoCh 40 2,5:10° ITa?

1) yBesrmuuTs B 2 pa3sa
2) yBeauuuTh B 4 pasa
3) yMeHBIIUTH B 2 pasa
4) yMEeHBIIUTH B 4 pasa

© depepanbHbii UHCTUTYT NEAArOrN4EeCKUX U3MEPEHUr



CAMOE MOJTHOE U3JAHWE TUNOBbIX BAPUAHTOB 3AAAHUN

Er - 2014
BAPWAHT 10 OUINKA
A9. B kxakom cjiyuyae BHYTPEHHAA 3HEepPrus BoAbl HE N3MEHA- YacTb 1

eTca?

1) ipu eé nepexoze U3 JKUAKOTO COCTOSIHUSA B TBEPAOE

2) nIpu yBeJUUYEHHUM CKOPOCTH COCYyJZa C BOAOH

3) Ipu yBeJWYeHUHU KOJUIECTBA BOJBI B COCyze

4) mpu cXKaTHUHU BOJLI B COCYAE

A10.Ta3 B TenjsoBOM JBUTraTejie IMOJYYHUJ KOJIAYECTBO TeIll-
gotrel 300 I:x m coepuiny pabory 36 ox. Kak mamenuiach

BHYTPEHHAS sHeprud rasa?

1) ymensmunacek Ha 264 [Ix
2) ymenpmaingachk Ha 336 Ik
3) yBenunuuniachk Ha 264 I
4) yBeaunuuaach Ha 336 ok

A1l1l. Ha pucyuke u3o0Opa’keHbl TpPH Iia-
PBI ONIMHAKOBBIX JETKHX IIAPUKOB, 3aps-
IbI KOTOPBIX paBHbI 10 Moxyiaio. llapuku
IOJBEIIeHbl Ha ILIEJKOBBIX HUTAX. SHaK

MY

3apAfa OAHOTO U3 IIIaPUKOB KasKA0M maphbl yKa3aH Ha PUCYHKe.

B kaxoM(-ux) cayuae(-s1X) 3apsj Jpyroro mapruKa MOJ0KHATEJIeH?
4)AuB

1) Tonpko A 2)buB

A12.Ilo npoBOOAHUKY TEYET IIOCTOSH-
HBIN 3JIeKTPUUYeCcKUi TOK. Bernumna 3apa-
a, mpolileAliero yepes NpPOBOAHUK, BO3-
pacTaeT C TeyeHHMeM BpPeMEeHH COIJIACHO
rpaduky. Cuyia Toka B IPOBOAHUKE PaBHA

D1IA 3)4 A

2)1,56A 4)6 A

A13.1lo AByM TOHKHUM IPSAMBIM IPOBOJ-
HUKaM, lapajlleJIbHbIM PYr APYTrY, TEKYT
OnMHaKOBbIE TOKU I (CM. PUCYHOK), HAIIPaB-
JIeHHEe KOTOPBIX yKasaHo cTpejkamu. Kak
. HaIIpaBJIEH BEKTOP MHAYKIIUY CO3[aBaeMOro
VMU MArHUTHOTO I10JIs B Touke D?
1) BBepx | 3) or mac ®
2) xk Ham © 4) BHHU3 |

© depepanbHblii UHCTUTYT NEAArorMHECKUX U3MepeHun
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CAMOE NOJIHOE U3JAHWUE TUNOBbLIX BAPUAHTOB 3AJAHUN

EM - 2014
OU3NKA BAPWAHT 10
Yacts 1 A14. KosebaTebHBINT KOHTYP COCTOUT U3 KATYIIKH UHAYK-
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TUBHOCTHM M KOHAeHcaTopa. B HEéM Habu0malTCA rapMOHU-
yecKHe 3JIeKTPOMarsuTHeie Kojnebauusa ¢ mepuogom T = 5 MKc.
B HauaJbHBIA MOMEHT BpeMeHH 3apdAa KOHAeHcaTopa MaKkcHuMa-
jieH u paseH 4-107% Kiu. Kakos Oyzer 3aps KOHAeHcaTOpa ue-
pe3t = 2,5 MKc?

1)0 2) 2:10°% Kn 3) 41076 Kn 4)810 6 Kn

A15. JIyu cBeTa mafaeT Ha IJIOCKOE 3epPKaJIo. YTOJI TajieHUuA pa-
BeH 20°. Yemy paBeH yroJs MeXAy IIaJaioiuM 1 OTPAXKEHHBIM JIy-
yamMu?

1) 40° 2) 50° 3) 70° 4) 110°

A16. ITapannenbHbliil IYYOK MOHOXPOMAaTUYE€CKOI'0O CBETAa Ia-
JlaeT Ha IPENsTCTBHE C Y3KOoH mieabio. Ha skpaHe 3a npensarc-
TBHEM, KpoMe IeHTPAJIbHOM CBETJION II0JIOCHI, HabJIfofaeTcs ue-
peZloBaHUeE CBETJBIX M TEMHBIX IT0oJioc. [laHHOe sABJIeHHE CBA3a-
HO C

1) nonapuzanmeii ceera

2) nudpakiuei ceera

3) nucnepcueii ceera

4) npesioMJeHUEM CBeTa

A17. Kak HY)XHO HM3MEHUTH IJUHY CBETOBOH BOJIHBEI, UTOOBI
sHeprusi GOTOHA B CBETOBOM NTyUYKe VBeJNYNJIACH B 4 pasa?

1) yBenruuuts B 4 pasa

2) yBeJinuuTh B 2 pasa

3) yMeHbIIUTH B 2 pasa
4) yMeHbIINUTS B 4 pasa

A18. Mexx1y NCTOUHUKOM PaJAUOAKTHUBHOI'O U3JYUEHUA U Je-
TEeKTOPOM IIOMEIIEH CJIOM KapToHAa ToJliuHoi 2 MM. Kakoe us-
Jy4eHHe MOXKeT IIPOHATH dyepes Hero?

1) TOJABKO O 2)auny 3)oupf 4)Buy

A19. [lan rpaduK 3aBUCHUMOCTHU

YHUCJia HepacliaBIINXCA Agep II0JIO-

Husa 2§3Po or Bpemenu. Kakos mepu-

O] IToJiypaciaja 3Toro u3orona?

1) 8 mkc 3) 6 MKc
2) 2 MKcC 4) 4 MKC

N, 1020 ] R O i el et

© depepanbHbih UHCTUTYT NEfarorui4eckux M3MepeHnn



CAMOE NOJTHOE U3JAHUWE TUMOBbLIX BAPUAHTOB 3ANAHWW EM - 2014
BAPWAHT 10 OU3KUKA
Yacte 1

A20. Ha ¢pororpacduu npeacraBiieHsl
IBA TEpMOMETpPa, WHCIIOJb3yeMbIe IJs
OTIpeieJIEHUsI OTHOCUTEbHOM BIAXKHOC-

TH BO3ZyXa C IIOMOII[bI0 IICUXPOMETPH-
4yecKoOil TabaMIBl, B KOTOPOIH BJIAXK-
HOCTh YKa3aHa B MPOILEHTAaX.

Ilcuxpomerpuuyeckas Tadauna

£2|  PasHOCTh mOKasaHMIl CyXoro
2 ¥ BJaJKHOTO TEPMOMETPOB

°C| 0 |[1/2]|3|4(5|/6|7]|8

15100 |90|80|71(61|52{44!36|27
16 | 100 (9081 |71|62|54|45|37 {30
17 {100 190|81|72|64|55(47/39|32
18 | 100 (9182|7364 |56|48|41|34
19 {100 91|82|74|65|58 5043 |35
201100 |91|83|74|66|59|51|44 |37
21 1100 |91({83{75|67|60|52|46 |39
22 1100|9283 |76|68 6154|4740
23 {100 (9284 76(69(61 55|48 |42
24 1100|9284 |77|69|62|56|49 |43

KaxoBbI OyZyT HOKasaHUA IIPaBOTO TepPMOMETpPA IIPHU TOH Ke

TeMIepaType BO3AyXa ¥ OTHOCHUTEJIbHOI BJaKHOCTH 68% ?
1) 26 °C 2) 22°C 3)18°C 4)16°C

A21. YuyeHUK TpPEATIONOXKUI, YTO I
Macca CIUIONIHBIX TeJl U3 OJHOro u roro  "»F kN
’Ke BellleCTBa IIPAMO ITPONOPINOHAJE- 20 ®
Ha ux o0bpémy. 1 mpoBepKu 3TOM I'i- N
oTe3bl OH B3sJi OPYCKM Pa3HBIX pas- 10—
MepOB U3 pPasHBIX BellecTB. PeayJbra-
THI U3MePeHusA 00béMa OPYCKOB M MX 0 o5 10 15 e

Macchl YYEHHK OTMETUJI TOYKAMHM Ha
KOODAMHATHOM IiockocTu {V, m}, Kak IOKa3aHO Ha PHCYHKe.
IlorpemaocT m3MepeHUss 00bEMaA M MacChl PaBHBI COOTBETC-
tBeHHO 1 cM® u 1 r. Kakoii BLIBOJ MOXKHO cejIaTh 1O pe3yabTa-
TaM 3KCIIepUMeHTa?

1) C yuéTomMm HOrpelIHOCTH M3MEpPEeHHUH SKCIEePUMEHT IIOJ-
TBEPANJI IPABUJIBHOCTh I'MIIOTE3bI.

2) YcnoBusa NnpoBefeHUs SKCIEPHMMEHTa HE COOTBETCTBYIOT
BBIABUHYTOM I'HIIOTE3€.

3) IlorpemrHocT U3MEpPEHH# CTOJIb BEJHKH, UTO HE IIO3BO-
JIMJIA IIPOBEPUTH I'HIIOTE3Y.

4) OKCIEpUMEHT He NOATBEePAHUJI T'MIOTe3y.

© degepanbHblii MHCTUTYT NEARArOrHYECKUX M3MEPEHWUH
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CAMOE NONHOE U3JAHWE TUNOBbLIX BAPUAHTOB 3ALAHNA

BAPWAHT 10
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YACTD 2

Omeemom k 3a0anuam smou wacmu (B1—B4) aénsemcsa nocnedosa-
menvHocmb yugp. Bnuwume omeemui cHavana 6 mexcem pabomut, a 3a-
mem nepenecume ux 6 6aanx omeemos N¢ 1 cnpaéa om Homepa coomeem-
cmeyuezo 3a0anui, HAYUHAA ¢ Nepeoll KiemouKu, 6e3 npobenos u xa-
Kux-1ubo oonoanumenvHvix cumeonos. Kaxcdywo yugppy nuwume 6
omadenvHOU Ki1emouKe 6 COOMEeMCMeuU ¢ npuéedéHHbLMU 6 OranKe 00-

pasyamu.

B1. B ntepBoii cepuu ONbITOB MCCJIEAOBAJUCH MaJible KoJjeba-
HHUS rpy3a HA HUTU HEKOTOPOM AJIMHBI. 3aTEM 3TOT Ke Tpy3 3a-
Kpenujm Ha HUTHU Oosbileil AjuHbl. MaKcuMaJbHbIE YIJIBI OT-
KJIOHEHUSI HUTU OT BePTUKAJIU B ONbITaX OAUHAKOBBI.

Kak npu mepexojie OT mepBOi ceEpUU ONBITOB KO BTOPOM M3-
MEHUJINCh Tepuoj, KoJjiebaHHI, UX UYacTOoTa M MaKCUMaJbHasd
KHHETHYecKas sHeprud rpysa?

s KasK0ii BeJIMUYUHBI ONPEEJIUTEe COOTBETCTBYIONIHUI Xa-
paKTep U3MEeHEeHUd:

1) yBesmunnace

2) yMeHbIIUJIach

3) He U3SMEeHUJIach

danumuTe B TabJuIly BHIOpaHHBIE MUAPPHI AJA KaxKIoH du-
3udecKou BeanunHbl. Iludpsl B 0oTBETE MOTYT NOBTOPATHCA.

Ilepuopn Yacrora MakcuMaabHass KHHETHYECKAS
KoJIeOaHHH KoJIeOaHMH 3Heprusa rpysa

B2. Kak n3MeHsII0TCSI IIPH O-paciiajie CJeAyIoIHue XapaKTe-
PHUCTUKH aTOMHOT'O SJipa: MaccoOBOe YHCJIO SAApa, 3apAn AApa,
YUCJIO IPOTOHOB B sA7pe?

g Kax ol BeJIMUYHUHBI OIIPEJeJINTe COOTBETCTBYIOMIUI Xa-
paxKTep U3MEeHEeHUd:

1) yBesrmuuBaeTcs

2) yMeHbIIIaeTCs

3) He U3MeHseTCA

3anumnure B TabJauily BeIOpaHHBIE ITUPPHI AJA Kaxaou ¢u-
3n4yeckoi BesnunHbl. lludpbl B 0oTBETE MOI'yT HOBTOPSATHCHA.

Maccosoe unciao sagpa | 3apag aapa | Yucio NpoTOHOB B siApe

® 6 & & 0 0 ¢ 0 O 0 & 0 0 0 S 0 B O OO OSSO OO O O E OO 00O O 0L OO0 000N
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* CAMOE NMOMHOE U3JIAHUE TUMOBBIX BAPUAHTOB 3AAHMI

EM - 2014
BAPWAHT 10 OU3NKA
B3. Uccnenyerca snekTpuueckas Ienb, cCOOpaHHas II0 CXEMe, YacTs 2

npeiCcTaBJIeHHON Ha PUCYHKe.
& r

Onpexpenute GoOpMyJibl, KOTOPEIE MOYXHO MCIIOJIB30BATh JJIA
pacuéToB MOKa3aHui aMIiepMeTpa 1 BoJabTMeTpa. M3aMmepuTeiib-
Hble IIPUOOPBI CUNTATh UAEATbHBIMU.

K xaxmoif mo3snMnu mepBoro cToJodia nogoepuTe COOTBETC-
TBYIOIYIO IIO3UIINIO BTOPOTO U 3aIlMIINTE B TAOJUILY BHIOpaH-
Hble IU@PHI 10J COOTBETCTBYIOIMUMU OYKBaMMU.

ITOKA3AHNSA ®OPMYV.JIBI [IJISI PACYETOB
ITPUBOPOB ITIOKA3BAHNU ITPUBOPOB
A) mokasaHusA ammepmeTpa 1 ZR,
' ) R, +R,+r
B) mokasaHmudA BoJIbTMeETpAa 2)&r-& (R, + Rp)
3)&(r+ R, + R))
&
4), R, +R +r
A b

B4. Uccnemosanucey BO3MOKHBIE CIIOCOBBI HaOII0geHUS IIO0JI-
HOro BHYTPeHHero oTpaskeHusa. B mepBoM M3 HUX y3KUI IIYUYOK
CcBeTa IIIeJ U3 BO3Jyxa B CTeKJo (puc. 1), BO BTOpOM — U3 CTeK-
ja B Bo3ayXx (puc. 2). IlIokasaTesb mmpejoMeHUA CTEKJIA B 000-
UX CJy4YaaXx paBeH n. |

IIpu Kaxkux yrjax InajJieHusi BO3MOXXHO HaOJIIOJleHue 3TOro
ABJEHUA?

K xaxxmoit mo3unuu nmepBoro ctoJbia noxdéepure COOTBETC-
TBYIOHIYIO MO3UIAI0 BTOPOro ¥ 3alUIIUTE B TAaOJMIY BBI-
OpaHHBIEe U PHI IO COOTBETCTBYIOIIMMH OYKBaMH.

© depepanbHbli UHCTUTYT NENArOrMY4ECKUX U3MEPEHUN
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EM - 2014 CAMOE NOJTHOE W3[AHME TUNOBbIX BAPUAHTOB 3ALAHWA

OMINKA BAPWAHT 10
CIIOCOB
HABJIIOJIEHUS YCJIOBUA HABJIIOIEHUSA
A) 1) maburogaTh HeJIb3A HU IIPU KaKHUX yIriax
\\§L nafeHus
2) nabarogaercs npu o > o, TAe sino, = %
3) mabmrogaerca npu o < O, TAe sind, = %
Puc. 1 4) maburofaercd Ipu o > Oy, TAe sindly, = n
B)
a
Puc. 2
A B

He 3a6ydvme nepenecmu 6ce omeéemuvt 6 6nanK omeemoé M 1.

YACTDb 3

3adanusa mpemveil wacmu npedcmasnsarom coboi 3adavu. Pexo-
Mmendyemca npoéecrmu ux npedéapumenbHoe peuleHue Ha YepHoBUKe.

IIpu evinonnenuu 3adanuii (A22—A25) 6 6nanke omeemoe N 1
nod Homepom 6vinonnsemozo Bamu 3adanua nocmasome 3HaK «X» @
Kllemoike, HOMep KOMOPOoU coomeéemcmeyem Homepy évi6pannozo Ba-
Mu omeema.

Yacts 3

A22. Kamerp maccoit m, = 4 Kr majgaer

nox yriom 60° K ropu30HTY CO CKOPOCTBHIO
10 M/c B TeseKKY C IIECKOM, IIOKOALIYIOCS
Ha TOPHUBOHTAJBHBIX pejbcax (CM. pHUCY-
HOK). UMIIyJIbC TeJe)KKH C MeCKOM U KaM-
HeM [ocJie IaJeHusI KaMHS paBeH
1) 40,0 xkr'm/c 3) 28,3 Kkr-m/c
2) 34,6 kr'm/c 4) 20,0 kr'm/c

® 0 ¢ 9 © & 0 0 0 0 O 0 0 0 O O O O O O O O 8 O O O O O O O O O OO O O O OO O S OO0 OO O OO OO S SO 00 0 00 O 0B 00 0000
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CAMOE NOJIHOE M3/IAHUE TUTIOBbIX BAPUAHTOB 3ARAHWV Er3 - 2014
BAPUAHT 10 OU3NKA
A23.B cocyae HaxoAauTcA HACAIBHBIA 1) Yactb 3
ra3. KosmgecTBo BelmecTBa rasa IOCTOSH- it A23[1]2][3]4]
Ho. Kak uameHuTca 00HEM rasa, ecjyu OH % ¢
nepeiséT u3 cocroaHus 1 B cocroguue 2
(cMm. puCcyHOK)? .
0 >
_ _3 p
1)V, =2V, 3)V,= §V1
_ 4 _ 8
2)V2—§V1 4)V2—§V1

A24. ]Ie gacTHUIOBI C OAMHAKOBBIMHY 3apsfaMHi U OTHOIIEHHU-
m
eM Macc —2 = 4 BJIeTeJH! B ONHOPOAHEIEe MAarHUTHEIE ITI0JIS, BeK-
m
1
TOPbI MAarHWTHON WHAYKIUH KOTOPHIX NEPHEHAMKYJIAPHBI MX
CKODOCTAM: IlepBasd — B MOJIe ¢ HHAYKIUel B,, BTopad — B IIO-

i
Je ¢ nEAYKOuel B,. Haiigure oTHOIIEHHE PafNyCOB TPAE€KTO-

“ R
PHH YaCTHUI, ——2-, €CJIN UX CKOpPOCTH OJMHAKOBBI, a OTHOIIEHNE
Rl

o B
MOAYJIell HHAYKINH 1—33 =4,
1

1)1 2) 2 3)8 4) 4

A25. Onus n3 criocoboB naMepenus nocrosauasoi Ilnanka oc-
HOBAaH Ha onpefieIeHMN MaKCUMAJIbLHOM KMHETUYECKON d9HEePIruu
(POTO3JIEKTPOHOB C IOMOIITLI0 N3MEPEHM S 3aJ€PKUBAIOIIEro Ha-
npaxKeHusd. B Tabiuile npeacTaBjieHbl pe3yJabTaThl OHOrO U3
IIePBBIX TAKHUX OMNBITOB.

SanepxuBalomee Hanpsxenue U, B 0,40 0,90

Yacrora cBera v, 1014 I'ng 5,50 6,90

ITocTroarnaa Ilinanka mo pe3yJjbTaTaM 3TOI'0 3KCIIEDHMEHTa
paBHa

1) 6,6-10734 [Ix-c 3) 6,3-10734 Ik c

2) 5,7-10734 Ik 4) 6,0-10734 ITxx-c

He 3a6ydvme neperecmu 6ce oméemul 6 6aanx omeemos N 1.

© defepanbHblit UHCTUTYT Neaarornyeckux M3MepeHUn
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Er3 - 2014
OU3NKA

CAMOE NOJIHOE M3[JAHWE TUNOBbLIX BAPUAHTOB 3AAAHUN

BAPWUAHT 10

YacTtb 3
1

Yactb 3
C2

YacTb 3
C3

154

Honnoe pewenue zadayw C1—C6 neobxodumo 3anucamov 6 6ranKe
omeemoé N 2. IIpu opopmnenuu pewenusn 6 6aanxe omeemos N 2 za-
nuwume chavana Homep 3adanun (C1, C2 u m.0.), a 3amem peutenue
coomeéemcmeyrowei 3adavu. Omeemui 3anucviéatime wémro u pa3bop-

Hue8o.

C1l. B nuavHApe, 3aKPBITOM IOABUMK- [/
HBIM IIOPINHEM, HaXOOUTCSA HAeaJbHbIA
ra3. Ha pucyHke mokasaHa guarpamMma,
MJLTIOCTPUPYIOIasi U3MeHeHe BHYTPEeH-
He#l sHepruu U rasa u repejaBaeMoe eMy 3
KOJIMYECTBO TEILIOTHI §. Onuinure usme- 0 .
HeHHe 00'b€éMa rasa IIpu ero mepexoje u3 Q
cocroaHuda 1 B cocTossHUE 2, a 3aTEeM B CO-
crossaue 3. CBoii oTBeT O0OCHYMTE, YKa3aB, Kakue pusndecKue
3aKOHOMEPHOCTH BBl MCII0JIb30BAJIH I 00bLACHEHUA.

ITonnoe npaseunvroe pewenue xaxcdou u3 3adayw C2—C6 donxino
8K1LI0LAMb 3AKOHBL U YOPMY b, NPUMEHEHUE KOMOPbLX Heobxo0umo u
docmamouno Ona peweHus 3adaiu, a maKlice mamemamuiecKue npe-
00pa306aHuA, paciémol C YUCLEHHbBLM OMEemom U, npu Heobxodumoc-
mu, pucCyHoK, NOACHAIOW UL pewerue.

C2. B 6e3BeTpeHHYIO MOTOAY CAMOJIET 3aTpavyvBaeT Ha mepe-
JIET Mexkay ropogamu 6 dacos. Eciium Bo BpeMd moJiéra ayet 6o-
KOBOU BeTep MEePIEeHAUKYJIAPHO JUHUH II0JIETA, TO CAMOJIET 3a-
TpaunBaeT Ha mepeJieT Ha 9 MmuHyT Oosbine. Haligure CKOpPOCTH
BeTpa, €CJId CKOPOCTh CAMOJIETA OTHOCUTEJIBHO BO3JyXa MOCTO-
AHHaA M paBHa 328 KM /4.

C3. B nunungp oowémom 0,5 M3 Haco- A B

COM 3aKauYMBAeTCAd BO3AYX CO CKOPOCTHIO g‘lL T
0,002 kr/c. B BepxHeM TOpIle MUIUHAPA T T L (]
€CTb OTBEpPCTHE, 3aKPBbITOE IIpeJOXpPaHU- E
TeJILHBIM KJiamaHoM. Kiaman ynepsxkuBa-
eTCs1 B 3aKPBITOM COCTOAHUU CTEPYKHEM,
KOTOPBIN MOYKET CBOOOJHO IOBOPAYNBATLCA BOKPYT OCH B TOUKe A
(cm. pucyHok). K cBOOOZHOMY KOHILY CTep;KHsS INOABEIIEeH I'Py3
maccou 2 kr. Knanau oTkpriBaeTcsa yepes 580 ¢ paboTsl Hacoca,
ecJY B HAaYaJIbHBIA MOMEHT BpeMeHU JaBJIeHUe BO3yXa B IUJINH-
ape O0bL10 paBHO atMocdepHomy. Iloiaat 3akphITOrO KjIamaHOM
orBepcTuda 51074 M2, paccroanue AB pasuo 0,1 M. Temmeparypa
BO3[yXa B HUJIMHADE U CHAPYsKH He MeHserca u pasHa 300 K. On-
pelesiuTe AJUHY CTEPKHS, €CJI er0 CYUNTATh HEBECOMBIM.

AR
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CAMOE NONHOE U3JAHWUE TUTNOBbIX BAPUAHTOB 3AIAHUN

BAPWAHT 10

El3 - 2014
BU3NKA

C4. ITpu npoBeneHuu jgabopaTopHoii paboThl YYeHUK coOpal
9JIEKTPUYECKYIO Iienb II0 cxeMe Ha pucyHke. CompoTuBIeHUS
R, u R, pasubl 20 0M 1 150 Om coorBercTBeHHO. ConpoTHUBIIE-

HHe BoJabTMeTpa paBHO 10 KOM, a amnepmerpa — 0,4 Om. 3JIC

HCTOYHMUKA paBHa 36 B, a ero BHyTpeHHee CONPOTUBJIEHHUE —
1 Om.

R, R, |-

¥

Ha pucyske nmoxkasaHbl IIKaJIbl MPpUOOPOB ¢ MOKa3aHUAMH,
KOTOpbIE MOJYUYMNJ YUYeHUK. cnpaBHbI i MPUOOPHI UJIH JKe Ka-
KOM-TO M3 HUX JAET HeBepPHbIE€ ITOKA3aHUA?

C5. B upgeasnbHoM Kos1e0aTeIbHOM KOHTYPE aMILIUTYAA KoJie-
GaHMil CHJIBI TOKA B KATYIIKe HHAYKTUBHOCTU I, = 5 MA, a am-

IIUTYAa HANPSXKeHuA Ha KoHjeHcarope U, = 2,0 B. B momenT

BpeMeHHU ! HalpsisKeHHue Ha KOHJaeHcaTope paBHO 1,2 B. Haigu-
Te CIJIY TOKA B KaTYIIIKe B 9TOT MOMEHT.

C6. Ha pucyHke npejcTaBJieHbl 9Hepre- 0 E,
THYECKHEe YPOBHM JJIEKTPOHHOI 000JOUYKM v
aToMa 1 YKa3aHbl 4aCTOTHI (DOTOHOB, UBJIY- A 24 " E;
yaeMbIX U IOIVIOIIaeMBIX IIPH Hepexonax 32V
Mexxay HumMu. Kakosa ganHa BOJIHBI HOTO-
HOB, TIOIJIOIIIAeMEIX IIPH IIEPEXO0JE C YPOBHS
E, Ha ypoBens E,, eciu v,;=61014Tmn,

Vg = 41014 Ty, v, = 3-1014Ty?

13
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EM - 2014 CAMOE MOJIHOE W3[IAHVE TUNOBbIX BAPUAHTOB 3ALLAHWI

ON3NKA PELWIEHWA 3AJAHUI BAPUAHTA 5, YACTb 1

PeweHun 3apaHnin BapuaHra 5, yacto 1

Al.

0603HaqHM CKODOCTh HE€PBOTO aBTOMOOMJIA OTHOCHTEJIBHO
3eMJu uepes vl, CKOPOCTH BTOPOT'0 aBTOMOOMJIA OTHOCHUTEJIBHO
3eMJiu yepes vz, a CKOPOCTH II€PBOTO aBTOMOOHMJIA OTHOCUTEJIb-
HO BTODOTO 4Yepes3 U1,- 110 3aKOHY CII0KEHUs CKOPOCTER moJTy4a-
em: v1 U, + U,. HapaBum och X 110 HANpaBJIEHMIO CKOPOCTEH v1

1 U,. 3alIMIlleM 3aKOH CIOKEeHHS CKOpOCTel B npoemnmx Ha
:-)Ty ocb: U; = (Vy,), + v,. OTcrozma (vy,), = V; — U,= 50 KM/u;
Uiy = 90 KM /4.

Orser: 2.

A2

Ecau BO3AYyIIHBINA IIIap HEIOABHUYKEH OTHOCUTEJIBLHO 3eMJIH,
TO 328 t = 4 C MEIIIOK NPOJIETHUT II0 BEPTHKAJIH PACCTOAHHE

2
h=8L =80 m. Ecu BO3AYIITHLIN IIIAP ABHYKETCS, TO €r0 BepPTH-
5 y p

KaJIbHas CKOPOCTb COCTaBJIAET He 0oJjiee ueM eAUHUIBI M/C. BbI-
3BaHHOE 9THUM JOIIOJIHUTEJIbHOE CMENIeHie MellKa II0 BepTUKa-
JI 3HAUNTEJHLHO MEHbIIIe /.

OrBer: 2.

A3.
kyx, = kyx,,
YcioBue 3aadyy NPUBOAUT K COOTHOIIEHHAM
X, = 2x,.
Orcrona k, = 2k, .

Orgert: 4.

Ad.

HanpaBJIeHne MMIIyJIbCA CHCTEMBI OAMHAKOBLIX IIAPOB
p= p1 + p2 = mv1 + m02 m(v1 + v2) COBIIaa€T C HAIIPpaBJIEeHU-
€M CyMMBI UX CKOPOCTeH, KOTOpoe, CyAA II0 PUCYHKY U YHCJIO-
BBIM JaHHBIM, TOPU30HTAJIBHO.

Orser: 1.

AS.

B momenT t = 2 ¢ ckopocTb Tesa paBHa v, = 10 m/c — 2 m/c? -

2
2 ¢ = 6 M/c, ero KuHeTHYecKas oHeprus T = 2Xr (6 mM/c)

2 2
= 36 I[x.
OrserT: 1.
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PEWEHWUA 3AJAHUWA BAPMAHTA 5, YACTb 1 OU3NKA

AG.
CBsa3Ka 6pPYCKOB IIOTpPyKeHa B BOAY Ha IIOJIOBUHY CBOeH BBI-
COTHI. 3HAYHUT, IVIOTHOCTE BemjecTBa 6pycka p = 0,5 p ... .. [lo-

0aBUB elre OANH TaKOH JKe OPYCOK, IIOJYyUUM, UTO HOBAs CBA3KA
6pYCKOB TOM »Ke IJIOTHOCTH Oy/JeT IJIaBaTh B BOAE, MOrDY3UB-
IIMCH B HEEé TOXKe Ha IOJIOBUHY CBOeil BLICOTHI, T.e. Ha 3h/2. Ta-
KMM 00pas3oM, IiiyOmMHa IIOTpyKeHUs CBA3KU ODPYCKOB yBeJu-
yuTca Ha h/2.

OrtBerT: 2.

A7.

U3 mepeunClIeHHBIX arperaTHbIX COCTOSHHI BelllecTBa TOJIb-
KO B ra3oo00pa3sHOM COCTOSIHHY CpPeJHee PAaCCTOAHHE MEXAY CO-
CeIHUMH MOJIEKYJIAaMM MHOTrO OOJIbIIle pa3dMepOB CaAMHUX MOJIe-
KyJa. ITosToMy MOJIeKYJIBI, IPAKTUYECKHU HE B3aHMOIEMCTBYS
IPYT ¢ APYroM, OBICTPO 3aHMMAaIOT BECh 00'BEM cocyaa.

Orser: 3.

AS.
3anuceiBasg ypaBHeHume KiameiipoHa—MeHzaesieeBa B BHIE
p = nkT, nonyuaem: us Ty, = 1,5 T u p, = 3p, cieayeT, 4TO KOH-
' IeHTpauud n, = 2n,.
OtBer: 1.

A9.

Cynsa mo TeKCTy ycJoBUs U rpadukKy, Ha yyacTKe 2 BOAAHOM
nap HaxOAMTCA B PaBHOBECHH C OCTABIIMMHUCA HECKOJIbKNMU
KaIllJIAMHX BOAbI, T.€. ABJsETCA HachlllleHHbIM. IlocKONBKY BoAa
ucrnapseTcs IOCTelleHHO, a 00 U3MeHeHUU TeMIlepaTyphl CHapy-
KU KOJIObI HUYEero He OBOPUTCH, IIPOIECC UCHapeHUsI MOXKHO
CUHMTaTh IPaKTUYeCKU n3orepmudeckuM. KoHneHTpanusa napa
Ha yuacTke 1 HU)Ke, UyeM Ha ydyacTKe 2 IPHU TOH Ke TeMIlepaTy-
pe, SHAUUT, HA y4acTKe 1 map — HeHaChIIeHHbIH.

Orser: 4.

A10.
BHYTpeHHHH 9Hepruda OJHOATOMHOIO MAeaJIbHOI'O rasa paB-

Ha U = ngT. ITIo ycnoBuio 3agauu v = const. IToaTomy npu
rnepexojie u3 COCTOAHUA 1 B cocTosiHUE 2 BHYTPEHHSAS dHEPIrusi
rasa BMecTe C abOCOJIIOTHOUW TeMIlepaTypoit YMEHBIIACTCH B
3 pasa.

OtserT: 1.
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Er3 - 2014 CAMOE NONHOE W3IAHVUE TUMOBbIX BAPWAHTOB 3ALAHUIA
OUINKA

PEWEHKA 3ADAHUA BAPUAHTA 5, YACTb 1

All.

Cuuraem, 4TO paBHOBECHOEe pacIipefe/ieHHe 3apsga Ha IIpo-
BOJHNKe Ja0OpaTOPHBIX Pa3MEpOB YK€ YCTaHOBUJIOCH, a BHe-
IMIHUX 9JIEKTPOMArHUTHEBIX IIOJIEH HET, ITOCKOJIBKY O HUX B yC-
JIOBUM HHUUYEro He CKa3aHo. B aToM cayuae 3ajjaya OTHOCHTCA K
OOCY’KAE€HUIO SJIEKTPUUYECKOTO IIOJS HEMOABMIKHBLIX 3apsAlOB,
T.€. 3JIEKTPOCTATUUYECKOro noJisi. U3BeCTHO, YTO 3JIEKTPOCTATH-
YeCcKoe I10JIe BHYTPY IIPOBOJHMKA PABHO HYJIIO, IO3TOMY ITOBEP-
XHOCTb NPOBOAHMKA OKBUMOTEHIIMAIbHA, B YACTHOCTH, @, = (@p.

Orser: 3.

Al12.
51 yyacTKa Ienu U3 I0CIeNoBaTeJTbHO COeINHEHHBIX De3uc-

TopoB R, u R, cupaBejUBBI COOTHOIIEHU: Ugpp = I(B, + Ry),

Ug, = IR,.
YuursiBas, uro R, = R,, mony4yaem U, = %U 45 =6 B.
Orser: 4.
A13.

CorJyiacHO MOJAPHOCTH BKJIOUEHHUS B IIellh UICTOUHUKA TOKA,
TOK B BUTKE TEUYET 10 YaCOBOM CTPEJIKEe: OT HAaC B BepXHel 4acTHu
BUTKAa U K HaM B ero HM»KHel yactu. Iloabp3ysacek npaBujom npa-
BOro OypaBumKa (PYKOSITKa BpalllaeTcsd II0 TOKY, OypaBuUMK
IBUYKETCHA MOCTYIIATeJbHO 0 HANPaBJE€HUIO BEKTOpPa MArHUT-
HOU MHAYKIIMH), HAXOQHUM, UTO B I[eHTPe BUTKa BEKTOP HHIAYK-
X MarHUTHOTO IIOJIA TOKa HallpaBJieH BJIEBO IIePHEeHIUKYJISAP-
HO IIJIOCKOCTH BHTKA.

Orser: 2.

Al4.
B coorBeTcTBUU ¢ HavaabHBIM ycaoBueM q(0) = 0, 3apsan o6-
KJaAKU KOHJEHCaTOpa MOJKeT 3aBHCETh OT BPeMEHU IBOSAKO:

qt) = iqmaxsin(%nt) Ioatromy mnpu t=1,5mrc q(t) =
= e SINE = 2,005 [G(D] = G = 41076 Kon.

OTtser: 4.

A15.

CorjiacHO 3aKOHY IpeJIoMJIeHUs (n,sind = n,sinf), o > f npu
n, < n,. AHaANU3UPYs PUCYHOK, IOJyYaeM, UTO Ny > 1y U Ny > Ng.
Otser: 1.
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CAMOE MOMIHOE W3/IAHNE TUNOBbIX BAPUAHTOB 3ANAHVI Er - 2014

PELEHNSA 3AJJAHWUIA BAPUAHTA 5, YACTb 1 OUNKA

Al6.

B nanHO#M 3amaue reoMeTpuyYecKasa padHOCTh X01a MEXKAY JIy-
YOM, OTPA3UBLINMCS OT NepeAHel IOBEPXHOCTHU ILJIEHKU, N JIYy-
YOM, OTPA3UBLINMCSA OT 3aJ[HEi MOBEPXHOCTH ILJIEHKH, IPOUAS
eé ToJIIIY TyZha u o0paTHO, paBHa 2d, rae d — TOJIINHA IIJIEHKH.
OnTtuueckasi pa3HOCTh X0Jla paBHA npu 3ToM 2dn. YcjoBue Ha-
OsogeHns k-ro nHTEepHEPEeHIIMOHHOIO MaKCUMyMa B OTPa’KEH-
HOM CBeTe C AJIMHOM BOJHEI A: EA = 2dn + A, rae A paBasietcsa O
UIA A/2, B 3aBUCHMMOCTHM OT COOTHOIIEHHS ITOKasaTeJjieil Impe-
JIOMJIEHHS Ha TpaHHIaX pasjaeja cpei. Torga npu MajaoM
YMEHbIIIEHUM 3HAUEHUS N ¥ TOM JKe 3HaueHHuH k (Tak u Oyzer B
cjydae TOHKOM IIEHKM) MHTephEPEHIIMOHHBIU MaKcUMyM Oy-
neT HabGJoAaThCA IpH MeHblIeM 3HaueHuu A. IlosTomy oxpac-
Ka IJIEHKH CMEeCTUTCS K CHHel 00JiacTu cCIeKTpa.

OTBer: 3.

Al7. :

CorsiacHo 3akoHaMm ¢oroadderTa, cuia GoTOTOKA HACHIIIIE-
HUA IIPU HEM3MEHHOHN YacToTe IIaJalollero CBera IpsMo IIPo-
MMOPIMOHAJIbHA €r0 NHTEHCUBHOCTH.

OTBer: 3.

A18.

3aKOHBI COXPaHEHUS 3JEeKTPUUYECKOT0 3apAfa U MacCoBOIo
4ucJa IPUBOAAT K CUCTeMe YypaBHEHUH: 92=2-2+7,

238 =4+A,
oTkygna Z = 92, A = 234.

OrBer: 2.

A19.

3a 50 yacoB mcxoHOE 6O0JIBIIIOE YHCJIO SAEP YMEHBIIIAEeTCs B
2 pasa ToJbKO Ha rpaduke 1.
Orser: 1.

A20.
= ]_3 = (1,20 = 0,01) c.
OTser: 3.

A21,

OrMmeTuM TpU 0OCTOATEJHCTBA:

1) ymenbHasa TemJIOEMKOCTL BOABI B 3aJaHHOM AHAIla30HE
TEeMIIEPATYpP CYNTAETCS IIOCTOSAHHOM;

2) Macca BOABI IIOCTOSHHA;
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OU3NKA PELUEHWA 3ANAHNIA BAPUAHTA 5, YACTb 2

3) 9KCIEepUMEHTAJbHBIE TOYKM, C YYETOM MOIPEIIHOCTeil,
JIOKaTCA Ha MPAMYIO.

ITO NO3BOJIAET YTBEPXKAAThb, UTO I0OJIE3HAA MOLIHOCTHL Harpe-
BaTeJsd YallHUKA IIOCTOSTHHA U OIIpelesisaeTcA U3 paBeHcTsa Pt =
= cmAt. Cyna no rpadpury,

3
T~ 120 ¢, At = 50 °C. Orcioga P = C”;At _4,2-10"-0,8 - 50 _

120
= 1400 Br.
OTBer: 3.

PeweHuna 3apaHni BapuaHrta 5, yacrb 2

B1.

ITpu nBUKeHUU rpy3a BBEPX K MOJOKEHUIO PABHOBECHA

1) pacrarkeHne NpPyXUHBI COKpAIllaeTcA, €€ MOTeHIHaJbHAS
DHEPrus YMeHbIIIaeTCHd;

2) CKOpOCTH I'py3a pacTéT, ero KMHeTHUYeCKas 9HepPrus yse-
JINYUBAETCSH;

3) BbICOTa, HA KOTOPOM HaXOAUTCHA IrpPy3, PacTET, ero ImOTeH-

HuaJibHaA YHEePrus B I10JIe TAXKECTHU yBeJINYNBaeTcs.
Orsert: 211.

B2.

B pesyiabsTaTe onucaHHBIX B YCJOBUH AEHCTBUH KOJHMUYECTBO
BelecTBa 1nepsoro rasa crauo 0,5 moas, a BTroporo 2,5 MoJb.
OO6111e€ KOJTMUYECTBO BEIIECTBA ABYX ra3oB CTaJO0 3 MOJb (a mep-
BOHaUaJbHO ObLIO 2 M0Jb). IIoCcKONIBKY 00'b€M CcOCYyA U TEMIIE-
paTypa rasoB IIOCTOSIHHBI, C IOMOIIbIO YpaBHeHus Kiameipo-
Ha—MeHejieeBa mmojy4aeM, 4TO

1) napuuanbHOe naBjieHHE IIEPBOTO ra3a B COCyZle YMEHBIIIH-
JIOCB;

2) nmapuuaJbHOe JaBJIEHHE BTOPOro rasa B COCYAe yBeJIUUH-
JIOCh;

3) IaBJieHHE CMEeCH ra3oB B COCY/€ YBEJIUYHIIOCH.
Orser: 211.

B3.
IIJIH ABHUMKEHNSA U3 COCTOAHNA IIOKOA C HOCTOHHHBIM YCKOpe-

HUEM HU3BECTHBI CJeAyIolnue pe3yabTaThl: | = =, v = ./2al.
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CAMOE NMOJTHOE W3[IAHWE TUMOBbIX BAPYAHTOB 3AIAHN Er - 2014

PEWEHMS 3AIAHNI BAPMAHTA 5, YACTb 3A DU3NKA
B ycioBusax 3ajayu moaydaem
1=1,3 (M/c2)- 2, v = 2,3{“-“-J'l.
OrserT: 13.
BA4. |
JlnuHa CBETOBOR BOJHBI B BOAE A, ... = A/7;
YacToTa ¢cBeTOBOI BOJHBI B BojJie (Kak M B BO3JyXe) V = fll‘ =
=L =¢
cT A
OTser: 42.
PeweHuns 3apaHuin Bapuanta 5, yactb 3A
A22,

ITpu paBHOBeCHMU phlYara CyMMa MOMEHTOB IIPUJIOMKEHHBIX K
HEeMY CWJI, paCCUMTaHHAass OTHOCUTEJILHO OCH BpPAIlleHUs phIvua-

ra, paBia nyaiw: FL — Mgb — mg% = 0, oTKyZa m = 9FL - ;_;JW gb _

= 2(5-%) = 30 kr.

Orser: 4.

A23.
B nepBom ciayuyae 3aTpauyeHHOE KOJHUYECTBO TEMJIOTHI
Q, = m(A + cAt). YTobslI Bech UCXOAHBIN JEN pacTaai, TpebyeT-

CA KOJUYECTBO TEIUIOTHI ¢ = mA. OTHOIIeHHE Z;)q_ = A+}:: i
1
5
_ §,3~10 - z0,87>&=@=0,75.‘
3,3-10°+4,2-10%-12 Q 80

IToaToMy BO BTOpPOM cirydae Ji€Ji pacTaeT He BeCcb, TeMIepary-
pa BHYTpU KaJjiopuMeTpa ocranercs pasHoM 0 °C.
Orser: 3.

A24.
Q¢ _ 32,5108 H,
W3 ycioBud 3ajaun ciaengyer, uto | AC

@; ~9,0-10"° H.
AB
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OU3NKA PEWEHWE 3AJAHUI YACTN C

2
Ilogenus BTOpoe ypaBHeHHEe Ha MEPBOE, IOJYYHNM (j—g) = %

ITockonbky TpeyronsHUK ABC npAMOYroJbHbBIN,

AC\? %2 _ (fg)z _ 16
(Ag) + 1, oTkyna = 5" B rakom cayuae
AC

Orser: 4.

A25.
B oboux cayuaax sanwuineM ypaBHeHHe JiiHiTeiina giaa Go-
TO9deKTa:
2thp = hvKp + E,,

3hv,, = hv,, + E.

W3 nmepsoro ypaBHeHusa cienyet, uro E, = thp. Torga us
BTOPOTO ypaBHeHus noaydaem E = 2E,,.
OrserT: 2.

PeweHue 3apanun yactu C c pa3BépHYTbIM OTBETOM

BAPHAHT 1
Cl. Ha pucyHKe mnpuBeJeHa dJIeKTpHYec- &z r r-—
Kafd Iellb, COCTOAINlad M3 TaJIbBAHUYIECKOI'O ‘ =| -—]

3JeMeHTa, peocraTa, TpaHcdopMarTopa, am-
epMeTpa U BOJbTMeTpa. B HauaJbLHBIA MO- 00000 .
MEHT BpPeMeHHU MOJI3yHOK peocTaTa yCTaHOB- P

JIeH mocepeavHe U HemoJBH:KeH. Onupasch
Ha 3aKOHBbI 3JIEKTPOAMHAMHUKM, OOBSACHUTE,
Kak OyAyT USMEHSATHCS IIOKa3aHUs IPpUOOpPOB

B IIpollecce NnepeMelleHs MOJI3yHKa peocTa-
Ta BJeBO. IJIC caMOMHAYKIINY IpeHeOpedh 10 CPABHEHMIO C & .

O6pa3sen; BO3MOKHOr0 pemeHus

1) Bo BpeMma nepeMelieHUA ABUKKa peOCTaTa IIoOKasaHuA aMIiepMeTpa
OyZayT MJIaBHO YBEJIUUYUBATHCA, & BOJIBTMETP OyJeT perucTpupoBaTh
HaIIpAXKeHUe Ha KOHIIaX Bropu4yHoi o6mMoTKH. [Ipumeuanue: [{na
IIOJIHOTO OTBeTa He TpebyeTca 00'bACHEeHUA MOKAa3aHII IPHUOOPOB B
KpaiiHeM JieBoM noJioskeHun. (Koraa ABMKOK IPUAET B KpaiiHee JieBoe
NOJIOXKEHNe U ABVKEHYE ero IPEKPaTUTCA, aMmnepMeTrp OyIeT MOKas3bl-
BaTh MOCTOSHHYIO CHJIY TOKA B LTI, a HaIpAKeHue, U3MepsaeMoe
BOJILTMETPOM, OKAYKETCA PABHBIM HYJIIO.)
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PEWIEHWE 3ANAHWUIA YACTH C PU3NKA

Okxonyanue mab.J.

O6pa3sel; BO3MOKHOTO pelIeHU s

2) Ilpu nepemelieHUH OJ3YHKA BJEBO COIPOTHUBJIEHNUE e
YMEHBIIA6TCHA, a CUJIa TOKA YBEJIMUUBAETCA B COOTBETCTBUH C 3aKO-

&

HOM OMa aiia nmoaHoM nenu I = , T7ie R — compoTuBJIeHHNE BHE-
: r

LITHEH Ieru.

3) A3MeHeHMe TOKA, TEKYLIETo 0 IepBUUYHON 00MOTKe TpaHchopMa-
TOpA, BLIBHIBAET N3MEHEHNE HHAYKIINY MarHuTHOTO IIOJIA, CO3jaBae-
MOT0 9TO¥ OOMOTKO#. ITO IPUBOAUT K N3MEHEHHUIO MAarHATHOIO IIOTO-
Ka yepe3 BTOPUUYHYIO 0OMOTKY TpaHchopmMarTopa.

4) B cooTBeTCTBHH ¢ 3aKOHOM -MHAYKIUN Papagesa sosaukaeT IC un-
OYKIMU & — ‘% BO BTOPHMYHOM 0OMOTKe, a, CJIeZ[0BaTeJIbHO, Ha-
npaxkeHne U Ha e€ KOHIIAX, PETHCTPUPYEMO€e BOJIbTMETPOM.

C2.1lpu BbINONHEHHUM TPIOKa «JleTalolmuili BeJOCHUIERUCT»
FOHUIMK JBUKETCA II0 TPAMILIMHY IO AE€HCTBUEM CHJIBI TAMKEC-
TU, HaUWHAA ABHKEHHE M3 COCTOSIHUA MOKOs ¢ BbICOTHI H (cMm.
pucyHok). Ha kparo TpaMIimHa CKOpOCTh TOHITAKA HallpaBJieHA
IOJi TAKUM YTJIOM K FOPHU3OHTY, UTO JaJbHOCTh €ro MOJIETa MaK-
cuMaJjibHa. IIpoJieTeB 110 BO3AYyXY, I'OHIIIUK IPU3EMJIAETCA HA I'0-
PHU30HTAJIBHBIN CTOJI, HAXONANIUHCA Ha TOH K€ BbICOTE, YTO H
Kpail TpamniinHa. KakoBa BeIcoTa mojiéTa 4 Ha 3TOM TPaMILIK-
He? ConpoTHUBJIEHNEM BO3IyXa U TPEHUEM IIpeHeOpedb.

OG6pa3sel BO3MOKHOTO pPellleHuA

Mogenb roHIIUKA — MaTepuabHAA TOYKA. Cuutaem moJét cBodOA-
HBEIM IaJIecHNEeM ¢ HAYaJIbHOM CKOPOCTHIO U, HAIIPpaBJIEHHOM IO/ yIJIOM
O K TOpU30HTY. JlaJIbHOCTE MOJIETa oNpe/ie/IsieTCA U3 BRIPaXKeHUs
2 2
v . . . <
S = r sin20. A BeIcOTa moJiéra h = ;—g sinc.. Mogyis Ha4aJIbHOM CKO-

2
POCTH ONIpelieJIAETCA U3 3aKOHA COXPaHEeHN SHEePruu: -’%— =mgH,

2
1) .
TaK 4YTO F = H. MakcuMaJbHas AaJbHOCTH IOJETA BO3MOMKHA
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OUNKA ‘ PEWEHWE 3AIAHUIA YACTH C

OxoHyaHue mab.a.

OoOpaszeny BO3MOKHOTO pelIeHU A

npu ycaoBum sin2a = 1, r.e. mpu oL = 45°. Orcioga h = Hsin2o = Ig
OtBeT: BbICOTA TOJIETA I = I—ZI

C3. Chepuueckyio 060J0UKY BO3LAYIIHOTO IIapa JealoT U3
MaTepuajia, KBaApaTHBIM MeTpP KOTOpPOro mMmeeT maccy 1 Kr.
IITap HamosHsSIOT resiueM IIpu arMmocdepHoMm gasjaeauu 10° Ia.
Onpepenute MUHMMAJbHYI0 Maccy OOOJOYKM, IPU KOTOPOIi
1Iap HauYHEeT nogHuMaTh caMm cebsa. Temneparypa reius u okpy-
sKaroiero Bogayxa onuHaxkona u pasHa 0 °C. (ILnomanp chepnl

S = 4nr?, o6béMm mapa V = %m“.)

O6pa3sel; BO3MOXKHOTO peHIeHUs

Bropoii sakoH HeioToHA B IPOEKIIUAX HA BEPTUKAJID:

F,=myg+mg.

Breipasum cuitbl yepes paguyc r mapa: p gV =m g + m, g =bSg +

+py 8V =p8 %nr?’ ==b-4nrt-g+py,.8" %nri‘], OTKYyJa pajguyc:

_ __3b
P~ PHe

ILJIOIIIA M. .
IInoTHOCTM resiuA U Bo3ayxa moJiyyaeM u3 ypaBHeHusA Kiameipo-

Ha—MeHpgeaeeBa:

r , Tae b = 1 kr/mM?2 — oTHOIIeHHe MaccChl 060JOUKHU K eé

M, . p M p
V: ﬂ = = m = 'Z_Wl = _I_IL , = —,
PV =BT =2 P=% = gr:Pue= gy » P~ Rr
3bRT
Takum obpasom, paguyc mapa: r = =~ 2,7 M.
p(M,-My,)

Macca o6os0uku mapa m = 4nr2- b = 92 Kr.
OtrBetr: m = 92 kr.

C4. Ilonsrit mapur maccoir m =0,4r c 3apagomM g =8 HKx
IBUXKETCS B OJJHOPOJHOM IrOPHM30HTAJILHOM 3JIE€KTPHUUYECKOM I10-
Je U3 COCTOsAHUA MokodA. TpaeKkTopusa mapuka obopasyeT ¢ Bep-
THKAaJbIO yroj o = 45°. Yemy paBeH MOAYJib HANIPAXEHHOCTU
3JIeKTpUYecKoro nojaa E? '
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PELUEHME 3AAHWI YACTY C OUNKA

OOpa3en; BO3MOKHOIO pPelIeHH

1) Ha Tesio neliCTBYIOT CHJIa TAMKECTH F4 = mg u cu- ol
JIa CO CTOPOHEI dJIeKTpudeckoro noas F, = qE. ~

2) B uHepMaJIbHON CHCTEME OTCUETA, CBA3BAHHOM C me
3eMJI€i, B COOTBETCTBUU CO BTOPHIM 3aKOHOM Hrbro-

ToHa, md = F| + F,, 1 BeKTOp » y
YCKOPEHUS TeJla OKa3bIBaeTCs IIOCTOAHHBIM.

3) Ilpu nBMKEHUHU U3 COCTOSHUS MOKOA C MIOCTOAHHBIM YCKOPEHHUEM
TEJIO ABUIKETCA II0 IIPAMOM B HAIIpaBJIEHUHN BEKTOPa YCKOPEHU4d,
T.€. B HaIIlpaBJICHUY PaBHOAEMCTBYIOIeH IpuiIoKeHHbIX cui. IIpsa-
MadA, BJOJb KOTOPOii HAIIpaBJIeH BEKTOP YCKOpPeHUsA, o6pa3yeT yroJ
o = 45° ¢ BepTUKAaJIbIO, CJEeI0BaTEJIbHO,

tgo = = = _2 _ gk = 1. Orciona E = &£,
a F, mg q

y
Otset: E = 0,510 B/Mm = 500 xB/m™.

9
%E

C5. HeGoub1110i1 Tpy3, HOABEIEHHBIA Ha HUTH JJIWHOU 2,5 M,
coBepIlIaeT rapMOHNYECKHNEe Koie0aHuA, IPU KOTOPBIX €ro MakK-
cuMaJibHadA cKopocTh gocturaer 0,2 m/c. Ilpu momoriu cobupa-
1o1ie JuH3bl ¢ QOKycHBIM paccrosHueM 0,2 M m3obOpaskeHUe
K0J1e0JII0IIerocs rpysa mpoenupyercsa Ha 9KpaH, PacIOJIOMeH-
HbIA Ha paccroanuu 0,5 M oT MuH3EI. ['J1aBHAA OIITUUECKas OCh
JIMH3BI MePIeHAUKYJIAPHA IIJIOCKOCTH KoJie0aHMil MasTHUKA U
IUIOCKOCTH B3KpaHa. OmnpefejnTe MaKCHMaJIbHOe CMellleHUe
n300pa’keHHuA rpysa Ha 3KpaHe OT IIOJIOKEeHUA PaAaBHOBECHS.

O6pa3zen BO3MOKHOIO pellIecHUA

IIpu KosebaEnsIX MAaATHUKA MAKCUMAJLHYIO CKOPOCTh I'py3a U
MOJKHO OIIPEJeJIUTDh U3 3aK0OHA COXPaHEHUS S9HEPTruu:

2
mvo .
- = mgh, rie MaKCHUMaJbHaA BLICOTA MOABEMA I'py3a h BeIpaka-
eTCs yepe3 MaKCHUMAaJILHBIN Yroa OTKJOHEHHS CJeAYIOIUM obpa-
2

gom: h = (1 — cosar) = 2Isin2% =~ o

2 2
A
l

C yuérom MasocTu KoJjiebaHHH O = =, rae A — aMILIUTyAa KoJjeba-

HU# (amoaunryzaa cmemnenus). Orciona A = v Jg .

Amminryna A; KonebaHuil cMeneHuA N300pakeHs rpys3a Ha dK-

paHe, PacCIIOJIO}KEHHOM Ha PaCCTOSHUHU b OT IJIOCKOCTH TOHKOM JIMH-
3bl, IPONOPIIMOHAJNIbHA aMILINTy e A KosebaHui rpysa, JBUKYIIe-

rocsi Ha PaCCTOAHMH @ OT IIJIOCKOCTH JIMH3EI: A, = AQ .
a

© ®depepanbHbifi UHCTUTYT NEAArOTMHECKUX M3MEPEHWH 165



EM - 2014 CAMOE NONHOE U3AAHWUE TUMOBbIX BAPUAHTOB 3ANAHUM

OU3NKA PELIEHUE 3AAAHUIA YACTU C

Oxonuyarnue maba.

O6pasel; BO3MOKHOTO pelIeHUus

PaccroaHue a onpegensierca mo ¢opmyJie TOHKOM JIMH3BI:

1 1.1 F b b
_=—+—, = 7 o ? - == . ’ =
7=32%% OTKyJa a bb—F u 2 F 1. CiepgoBaTennHO A1
Ab -y Loy, l(é_l).

a ga g\F

OrseTt: A; = 0,15 ™.

C6. Kpacraa rpanuna ¢oroaddexra 1isa BeirecTBa GPOTOKA-
TOZA }‘0 = 290 am. IIpy obGayueHHMHM KaToZa CBETOM C AJUHOMNI

BOJIHBI A (DOTOTOK IpeKpalaeTcs IIPU 3alupalolneM Hanopake-
HUU MeXxay aHozoMm u xkarozom U = 1,9 B. Onpeznenure giauny
BOJIHEI A.

O6pasen BO3MOKHOTO penIeHH A

2
YpaBHeHUe JUHIITEeHA Aad doToadpderTa: he A+ Y (1)

A 2
YcnoBue cBA3M KpPacHOM rpaHHUIlBI PoTod(ddeKTa 1 paboThl BBIX0OAA:
hc
— =A.(2
=42

BripaskeHue AJid 3alIMpaOINero HaIpsKeHus — yCJIOBHE PaBeHC-
TBa MaKCHUMAaJbHOM KMHETHYECKON d3HEePruM 3JIeKTPOHA 1 U3MeHe-
HUS ero MOTeHINAJbHOM 9HEPTruM IIPU IepeMeNleHNH B 3JIEKTPOCTa-

2
THYECKOM IOJIE: mTv = eU. (3)

hchg

Pemas cucremy ypasraenuii (1), (2) u (3), moryuaem: A = m .

Orsert: A = 200 HM.

BAPHAHT 2

C1. B onbiTe, HITIOCTPUPYIOIIEM 3aBUCHUMOCTD TEMIIEPATYPHI
KUIEeHUs OT AaBJieHUus Bo3ayxa (puc. 1 a), KuneHue BOABI IOJ
KOJIOKOJIOM BO3AYIUIHOTO Hacoca IMPOUCXOAUT yKe IPH KOMHAT-
HOU TeMIOepaType, €CJH JaBJieHHue JOCTaTOYHO MaJIo.

Hcnonwbaysi rpaduK 3aBUCUMOCTH JaBJIEHUS HACBIIIEHHOT'O
napa ot temnepatypbl (puc. 1l 0), yKaxXurte, Kakoe JaBJIeHHE
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PEWEHWE 3AJJAHUM YACTU C : OU3NKA

BO3/IyXa HYXKHO CO3JATh HOJ KOJOKOJIOM Hacoca, 4ToObl BoJa
sakunena npu 40 °C. Orser nosacHuUTe, yKasaB, KaKue sABIeHUA
¥ 3aKOHOMEPHOCTH BhI HCIIOJIB30BaJIU AJIA O0bSACHEHUS.

pﬂ.n., rlla
120
110
100 I
90 [
/
80
70

60 '
50 /
40 |
30

)4

20
/

10>~
0 10 20 30 40 50 ¢t,°C
a Puc. 1 ]

OO0pasen BO3MOKHOIO pelIeHust

1. Kunenuem HaspIBaeTCcsa mapoodpa3oBaHWe, KOTOPOE IIPOUCXOIUT
He TOJIBKO C IIOBEPXHOCTH KHAKOCTU, TPAHNYAIIEH C BO3LYXOM, HO
U C IOBEPXHOCTH NY3BIPHKOB HACKIMEHHOTO Tapa, 00pa3yolIuxcsa B
TOJIIE KUAKOCTH, YTO Pe3KO YBEJIUYNBAET KOJIUUYECTBO HUCIIADUB-
meiica AKUAKOCTH. BelibIBaomye Ty36IpbKY BHI3HIBAIOT NHTEH-
CUBHOE IlepeMeIllInBaHue KXUAKOCTH. ‘

2. O6pasoBaHue Iy3bIPHKOB Mapa B JKUAKOCTH BO3MOXXHO TOJBKO B
TOM CJIy4ae, KOT/Ja AaBJIEHHE 9TOrO Iapa p PaBHO JABJICHUIO CHAPY KU
nys3bIpbKa Ha rirybuHe h: p =pam + pgh. B cocyze pgh < p,..,., TO3TO-
My yCJIOBHM€ BOSHUKHOBEHHS KuneHu: p = p, . CiexosaresabHo,
yT0oObI Boa 3axkunesaa npu 40 °C, B cooTBeTCTBHUH ¢ TPaUKOM JaB-
JIeHHe BO3AyXa oA KOJOKO0JOM HeobxoauMmo cHU3UTh 7o 70 rlla.

C2. Craprys u3 TodKH A (CM. PUCYHOK), CIIOPT- 4 B
CMEH ABUKETCA PaBHOYCKOPEHHO 0 TOYKU B, moc-
Jie KOTOPO¥ MOAYJIb CKOPOCTH CIIOPTCMEHA OCTAETCSH
IIOCTOSSHHBIM BILJIOTH A0 TOUYKH C. Bo CKOJIBKO pa3
BpeMs, 3aTpauyeHHOe CIOPTCMEeHOM Ha yuacTokK BC,
OoJibllie, YeM Ha y4acToK AB, eciim MOALyJIb YCKOpe-
HUs Ha o0OMX ydacTKax ofmHaKoB? TpaexTopusa
BC — moJyoKpy>XHOCTb.
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OU3NKA PELUEHWE 3ANAHUIA YACTHU C

O6pasel; BO3MOXKHOr0O pelieHusa

YckopeHuUe Ha IIPAMOJIMHEITHOM yUYaCTKe onpeeiaeTcs o ¢gopmyJe
v
a,= 2—1 , T7le U — CKOPOCTB B TouKe B, a t; — BpeMs JBMXKeHUS 110 IIPAMOJIN-
HEeMHOMY YYacTKy. Y CKOpeHUe IIPH ABIKEHHUH 110 AyTe OKPY*KHOCTH ecTb
IeHTPOCTPEMUTEILHOE YCKOPeHNe U ONpeiesiAeTcA 1o (popMmyJie a, = % ,
rae R — paauyc moxyokpy»kHOCcTH. C Y4ETOM TOTO, YTO U = %Ij , TOJTyYUM
2

vT o
ay=—=. [IpupaBHUBAsL BEIPAYKEHUA U1 YCKOPEHHUit, HoTyunm — = 22X |
2 ty 1y
t
OTKy/a AJIA KCKOMOT'O OTHOIIICHUS IMeeM 23 =1.
1
ty

OtrBeT: == =T.
ty

C3. Kakywo maccy BOABI MOXKHO HarpeThb N0 KHUIEHUSA NpU
COKUTraHUHU B KocTpe 1,8 KI' CyXHUX APOB, €CJIH B OKPYKAIOMIYIO
cpeay pacceuBaeTca 95% Temya ot ux cokuranusa? HauvanbHasa
reMmnepatypa Boabl 10 °C, yaesibHasg TenjoTa CrOPaHUA CYXUX
npoB A = 8,3 - 106 Tk /Kr.

O6pasen BO3MOKHOI0 peieHusa

KonnuecTBO TEennoTHI, BLIAEASAIONIEECS IIPU CXKUTAHUU JPOB:
Q=\m. (1)
Ha HarpeB BoABI pacXOAyeTCA KOJIMYeCTBO TeIIoThl @ = (1 —m)Q, (2)
rZie 1| — OTHOCHUTEJIbHAA JOJIA KOJIMUECTBa TEILIOTHI ), paccesHHAA

B OKPY2KaIOIIYIO Cpeay.
KonuyecTBO TemioTsl, HEOOXOAMMOE [JIs1 HArPEeBaHUS BOABI IO KUIIe-
HuA: @, = cM(t, —t,). (3)

O6benuuasa cootHomrenud (1) — (3), nonyuum M = c&(tﬂ% .
kK 0 .

OtBer: M = 2 Kr.

C4. IcTOYHUK TOCTOSHHOTO HAIIPAMKEHUS C —

IIIC 100 B noakouéH yepe3 pesucToOp K KOH- —— =
JeHCaTopy, PACCTOsSHHE MeXKAy MJIacTUHaMU T 1
KOTOPOT'O MOJXKHO H3MEHATHh (CM. PUCYHOK).
IInactunsel pasaBunyau. Kakas pabora Oblja coBepllieHa NpO-
TUB CHJI NPUTAMKEHUsS ILJIaCTUH, eCJU 3a BpeMsA JBUKEeHUS
IJIACTUH Ha PE3HCTOPEe BBIAENUJIOCHh KOJUYECTBO TEIJIOTHI
10 mxJlx u 3apan koaencatopa usmenuics Ha 1 MkKia? Iore-
pAMHU Ha U3JIyUeHHe IIpeHedpeyn.
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PELLEHMUE 3AJAHUMA YACTH C OU3NKA

O60pasen BO3MOKHOI0O pelieHus

3akKoH coxpaHeHnus sHeprum: W_+A, +A=W_+ Q, raeW_mu
W — sHeprud sJIeKTPUYECKOTO MOJIA KOHAEHCATOPA COOTBETCTBEH-
HO B HayaJjle ¥ B KOHIIe mpomecca, Ag,, — pafora HCTOYHMKA TOKaA,

A — pabora, coBepII€éHHAaA IPOTUB CHJI IPATAXKEHUSA IIJIACTHH,
@ — KOJIMYeCTBO TEILJIOTHI, BhIJEJUBIIeeCcd HA Pe3UCTOpe;

W, = %clfzz, W, = 20,82, Ag,, = EAg=E(C,E — C,&) = E2AC,

rae AC — uaMeHeHHEe EMKOCTH KOHAEeHCaTopA.

bat

W3 5TuX ypaBHEeHMH MOJyd4aeM %%’ 2ZAC+A=Q.

ITo ycnosuio Aq = EAC = — 1 mxKa.
CraegoBarenbHo, A — @ = 50 mr]Jlx u A = 60 mx K.
OrseTt: A = 60 Mg Jx.

C5. Ha pucyHKe IIOKa3aHa cxeMa yc-
TPO#CTBA IJisl IPEeABaPUTEILHOIO 0TOO-
pa 3apsAKEeHHbBIX YaCTHII C IeJILIO IIocIe-
AVIOIIEero JAEeTAJIbHOTO MCCJIeLOBAHUA.
YCTpoiicTBO IpeacTaBiiAeT co00il KOH-
JIEHCATOP, ILIACTHHBI KOTOPOI'O U30THY-
Thl Ayrou pagumyca R = 50 cm. IIpeamo-
JIO’KMIM, UTO B IIPOMEXKYTOK MeKy OOKJIalKaMU KOHJeHcaTopa U3
MCTOYHMKA 3apAKEeHHbIX 4acTHII (M. 4.) BJIETAIOT, KaK MOKa3aHo
Ha PUCYHKe, HOHEI C 3apsaioM e. HanpakéHHOCTD 3JIEKTPHUUIECKOro
noJs B KOHAeHcaTope o moxayiio paBHa 60 kB/mM. IIpu kakom
3HAYEHUY KUHETUYECKOH 3HEepPruy HMOHBI IIPOJIETAT CKBO3b KOH-
IeHCaTOp, He KOCHYBIINCH ero miacTuH? CuuraTh, 4YTO PaccTOs-
HHUe MeXAy OOKJagKaMMu KOHJeHCATOpa MAaJjio, HaIpAKEHHOCTb
DJIEKTPUUECKOT0 II0JIS B KOHZIEHCATOPE BCIOAY OAUHAKOBA IO MO-
AyJII0, a BHe KOHJleHCAaTOopa 3JIEKTPHUUYECKOE II0Jie OTCYTCTBYET.
BiusiHueM CUIIBI TSXKeCTU IIpeHeOpeyb.

O6pa3sel; BO3MOKHOIO pelieHus

[ 3]

v
ITenTpocTpeMuTeIbHOE YCKOPEHNE HOHA B KOHJEHCATOpe @ = 7
3aJaéTCA CHUJIOH )

F = eE neiicTBUA 3JIEKTPUUYECKOrO MMOJidA, TaK 4To eE = m% .
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OU3NKA

PELUEHWE 3ABAHWIA YACTK C

OxoHnyaHue mab.a.
O6pa3sel; BO3MOKHOI0 pelIeHu s

(3mech e, m 1 v — COOTBETCTBEHHO 3apAJ, MAcca U CKOPOCTH MOHA,
E — Hanps:k€HHOCTD 9JIeKTpUUYecKoro mojs.) ITockoapky

2
_ mv 2E,
KUHeTUdecKas sHeprus uoHa E_ = =5~ » HOJIyHaeM, uTo eE =

Orcroma E, = %ReE = %0,5.1,6.10-19.5.1()4 = 2.10715 (II:k).
Otser: E, = 2:10715 k.

C6. Ha pucyuke mpejcTaBJ/IeHBI 3Hepre- E,
TAUYECKUEe YPOBHU DBJIEKTPOHHOH O00O0JIOUKH V24“
aToMa W yKa3aHbl 4aCcTOThI (h)OTOHOB, U3JY- 7y v E,
4YaeMbIX U IIOIVIOLIAeMbIX HPH HEKOTOPBIX 32y E
mepexonax mexay mumu. Kakosa makcm- | 2
MaJibHasA NJUHA BOJHBI (DOTOHOB, M3Jydae- E,

- MBIX aTOMOM IIDpHA JIFOOBIX BO3MOJKHBIX Iepe-

xogax MEXXIY YPOBHAMU Ei E,,E;uE,, ectu v,3= 710" T,
=51014Tn, v,, = 3-101 l"u" '

O6pa3en BO3MOYKHOTO PelleHHu s

MakcuManbHadA JJNHA BOJHBI COOTBETCTBYET MUHAMAJIBHOMR 4acTo-
te. HacToTa ()OTOHA, NCIIyCKAEMOr0 aTOMOM IIPH IIepexoe C OAHOTO
VPOBHA 3HEPTHUHU HA JPYroii, IPOIOPIIMOHAJbLHA PA3HOCTH SHEPIui
E,-E,

h

- _ — 1014(7 — 2 — 14 _

NmeeM v, = v 5 — Vg = 1014(7 — 3) = 4.10'4 (T'y), v,, = 3-1014 'y,

_ _ — 1014(5 — 21 — 9.1014
V43 = Vgq — V3o = 10°4(5 — 3) = 2-10'* (T'mm).
MusuManbHOM 31€Ch ABAAETCH 4acToTa V3 = 2-1014 I'n. Eit

(4
COOTBETCTBYET AJIMHA BOJIHBI 7\,43 = —

9THX YPOBHEM: vy, =

Vag
OrBer: A 3= 1,5:1076 M.
BAPHAHT 3
Cl. Msarkasa npyskuHa U3 HECKOJbKHUX e

KPYITHBIX BUTKOB IIPOBO/Ia IIOJABEIIeHA K I10-
TOJIKY. BepxHUl KOHEIl IPYKUHbBI IIOIKJIIO-
yaeTcss K UICTOYHUKY TOKa uepes KJod K, a

K
HUXKHUNA — € MOMOLIBIO AOCTATOYHO JIJIMH-
HOT'0 MATFKOrO IIpoBoga (CM. pHUCYHOK). Kak
M3MEHUTCA AJINHA TPYKUHBI yepe3 I0CTa- -
. , r
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PELWIEHWE 3AJAHUW YACTU C OU3NKA

TOYHO 0OJIbIIIOE BpeMs mocJe 3aMbIKauuu Kiaoua K? Orser nosc-
HUTe, YKa3aB, KaKue (pusndecKne sIBJeHUA ¥ 3aKOHOMEPHOCTH BbI
HCIOJIb30BAJH AJIA O0BACHEeHUs. IpdeKTaMu, CBABAHHLIMU C Ha-
rpeBaHNEM IIPOBOJA, IIpeHeOpeyb.

O06pasen; BO3MOKHOTO PelIEHUA

1) IIpyxuHa COKMETCSA, €€ AIUHA YMEHbIIUTCA.

2) Mo saMBbIKaHMA KJI0YA IPYKUHA HAXOAUTCA B COCTOAHUH PaBHO-
BEeCHsi, B KOTOPOM YIpPyrue CUJIbI, JeiiCTBYION[Me Ha KA bl BUTOK
MPYKUHBI CO CTOPOHBI COCEJHUX BUTKOB, YPABHOBEIINBAIOT CHIY
TAMKECTH, AeHCTBYIOIIYIO HA BUTOK.

3) Ilpu 3ambikanuu Kiaoda K mo nenu noigér Tox. B coceguux BUT-
KaX IPYKUHBI TOKU IIOTEKYT cOHaIpasjaeHHO. IIpoBogHUKY ¢ cOHA-
IIpaBJeHHbIMU TOKAMU IIPUTATUBAIOTCA APYT K Apyry. B peaysbrare
IIocJIe 3aTyXaHUs BEPTUKAJIbHBIX KOJIe0aHUII BUTKOB IIPY KUHBI Oy AeT
AOCTUTHYTO HOBOE COCTOSHIE PaBHOBecHs (IIPYKHUHA CTAaHET KOpoye),
B KOTOPOM yIpyrue CUJjbl, JeHCTBYIOIINE HA KAXKABIH BUTOK IIPY KM~
HBI CO CTOPOHBI COCEAHUX BUTKOB, OyAYT YPaBHOBEIIINBATDH CUJIY TA-
sKecTu U cuity Amnepa, JeiCTBYOIMe Ha BUTOK.

C2. I'pysst maccamu M = 1 Kr u m cBA-
3aHBl JIETKOM HEPACTAXKUMON HHUTHIO,
nepeOpoIlIeHHON 4Yepe3 0JIOK, IO KOTO-
pPOMYy HHUTb MOXKET CKOJIB3UTH 0e3 Tpe-
HusA (cMm. pucyHokK). I'py3s maccoit M Ha- o
XOAUTCA Ha INepoXoBaTOM HAKJOHHOMH
IJIOCKOCTH (YyroJl HaKJIOHA IIJIOCKOCTH K TOPH30HTY o = 30°, KO-
appunuent rpenuda U = 0,3). Yemy paBHO MaKCHMaJIbHOE 3HA-
4yeHUe MaccChl m, IIp4 KOTOPOM CHUCTEeMAa I'PY30B €II€ He BEIXOJUT
U3 IEPBOHAYAJIIBHOT'O COCTOAHHUA MOKOA?

O6pasen; BO3MOKHOr0 pelieHHA

1. Eciu macca m KOCTaTOYHO BEeJIMKA, HO I'PY3bI
eIll€ IIOKOSATCA, TO CHJIa TPEHUsA IIOKOA, Heic-
TBYIOIIas Ha rpy3 Maccou M, HamrpaBJ/ieHa BHU3
BZI0JIb HAKJIOHHOM ILJIOCKOCTH (CM. PHCYHOK).

2. Byzem cumTaTh CHCTEMY OTCUYETa, CBA3AH-
HYI0 C HAKJIOHHOM ILJIOCKOCTHIO, MHEPIIHAJIb-
HOU. 3amuiueM BTOpoM 3akoH HpioToHa nnsa
KaKJ0ro U3 MOKOANUXCA TeJl B IPOECKINAX Ha
OCH BBEJEHHOI CHUCTeMbl KOOPAUHAT:

O,y, : N — Mgcosa. = 0
Oy, :mg—-T,=0
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Er3 - 2014 CAMOE MOJTHOE U3JAHWE TUNOBbIX BAPUAHTOB 3AZIAHUM

OU3NKA PELLEHWNE 3AJJAHUN YACTU C

Oxonuarnue mab..

O6pasen; BO3MOIKHOIO pelIeHu A

YureMm, 4TO
T, =T, =T (uuTh 1€rKasa, MexAy 6JOKOM U HUTBHIO TDEHUA HET),

FTp < uN (cuja TpeHHus MOKOsd).

Torza
T = mg,
F.,= mg — Mgsinag,
N = Mgcosa.,

¥ MBI IIPDUXOAUM K HEPABEHCTBY
mg — Mgsino < uM gcosa
C pellleHHueM
m < M(sina + pcosa.).
Takum obpasom,
m_.. = M(sina + pcosa) = 0,76 kr.
Orser: m_, . ~ 0,76 kr.

C3.B cocyme nexut KyCcOK Jbaa. Temmnepatypa Jbjaa
t; = 0°C. Ecau coo0IuTh eMy KOJHUYeCTBO TEIJIOTHI @, TO BeCch

JIéI pacTaeT 1 oOpa3oBaBIIascA BoJa HarpeeTrcsa OO TeMIlepaTy-
pel t, = 20 °C. Kakasa fons abga k pacraeT, eCJId COOOIIUTEL eMy

KOJIMYECTBO TEIJIOTHI § = g? TenoBLIMH MOTEPSAMHU Ha HATrPeB

cocyza nmpeHedpeys.

O6pa3sel; BO3MOKHOTO pelIeHN A

1. ITyeTs m — macca Jgbga, A — yAeJbHasi TENJIOTa IJIaBJIeHUS
JbJa, ¢ — yIeJIbHAdA TeIlJIOEMKOCTE BOAbI. Torzga

Q =Am + cm(t, — t,),
g = MEm).

2. Berpasus @ 13 BTOPOro ypaBHEHHUS M IIOJCTABUB 3TOT Pe3yJabTaT
B IMepBOe YpaBHEHUE, IMOJYUUM:

(2k - DA = c(t, — t,),
OTKyAa
1 ~
k=2 }%(tz—tl)+ 1|~ 0,63.

OtgeT: £k =~ 0,63.
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CAMOE MTO/THOE U3IAHWE TUNOBbIX BAPUAHTOB 3AZAHMIA Er3 - 2014

PELIEHUE 3AJAHWI YACTM C | OUNKA

C4. B nenu, n300pax€HHOI Ha PUCYHKE, CO- A
OPOTUBJIEHUE JHOJOB B IPAMOM HaIllpaBJIeHUU
npeHeOpesKMO MaJio, a B 00paTHOM — MHOTO-
KPaTHO IIPEeBBILIIAET COIIPOTHUBJICHUE PE3UCTO- R, R,
pos. IIpu mogKII0UEHNH K TOUKe A — ITOJIOMKH-
TEJILHOTO, a K TOYKe B — OTpHIATEeJIbHOTO II0- B
O
jgioca O6arapeu ¢ 3C 12 B u npeHeOpe:xumMo
MaJIbIM BHYTPEHHUM COHPOTHBJIEHHEM IIOTpebiisieMasi B Lenu
MOIITHOCTh paBHa 7,2 Br. IIpu nsameHeHNM IOJIAPHOCTH IIOAKJII0YE-
HUA OaTapeu noTpedJsieMas B IIeII MOITHOCThL paBHa 14,4 Br.
YKaKuTe yCJIOBUSA IIPOTEKAHUA TOKA 4Yepe3d OUOALI U Pe3nc-
TOPBI B 000UX cJyyadX M OlIpeleiuTe COIPOTHUBIEHHUE PE3UCTO-
POB B 3TOM IIEIIH.

Odpasen; BO3MOKHOTO peLIeHU s

IIpu nogk/II0YeHNH IIOJIOKUTEILHOrO ITOJIIoca 6aTapen K 4

TOYKe A MOTEHIIAJ TOYKH A BBIIIIe MOTEHIINAJIa TOUKU B O—
(94 > @p), mosTOMy TOK uepe3 peaucrop R, He TeuéT, a Te-
4YeT yepes pesuctop R,. U R
. . 2
IKBHUBAJIEHTHAA CXe€Ma IeIIN UMeeT BU/Jl, N300paKEHHBIN
&* B
Ha pucyHke 1. [Torpebnsiemas momiHOCTS P, = = o—

Ry Puc. 1
IIpu nsmeHeHUU MOJAPHOCTH IMOAKJIIOUEHUS GaTapeun :
¢4 < @p, TOK Uepes pesucrop R, He TedéT, HO TEUET Ue- 4

pe3 pesucTop R,. OKBHBaJIeHTHasA cxeMa Ilelld B 3TOM O—
caydae usobparkeHa Ha pucynke 2. IIpu sTom motpe6-
JsieMasd MOIHOCTh P, = 7 -
1
2 2 B
g~ g o—

W3 aTux ypaBHeHuii nosy4daem: R, = , By =

P, P, Puc. 2
IToacrapnss sHauYeHUA PU3NMUECKUX BeJIUUUH, YKa3aHHEBIE B yCJIO-
BuM, moaydaem: R, = 10 Om, R, = 20 Om.

Orser: R, = 10 Om, R, = 20 Om.

C5. IIpoBoauuk aauHOM 1 M ABUKETCA PaBHO-
YCKOPEHHO B OITHOPOAHOM MAarHHUTHOM II0JIe, UH-

®
Ayxknusa xKoroporo paBHa 0,5 Ta u mHampasaeHa ® S
MepPIeHAUKYJISAPHO IIPOBOAHUKY U CKOPOCTH €ro v
ABHKeHud (cM. pucyHoK). HauanbHas cKOpocThb ® ®

> 11

ABMKeHUs npoBogHuKa 4 m/c. 3HaueHue IJIC
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Er - 2014 CAMOE NOJIHOE U3JAHWUE TUNOBbIX BAPUAHTOB 3AJAHWN

OU3NKA PELUEHWE 3AJAHWUIA YACTHU C

WHIYKIUN B 3TOM IIPOBOJIHMKE B KOHIIe IIepeMEIeHNA Ha PacCTOA-
Hue 1 M paBHO 3 B. YeMy paBHO yCKOpeHUE, ¢ KOTOPBIM ABHYKETCS
IIPOBOAHUK B MAarHUTHOM IoJjie?

O6pasel BO3MOKHOTO pelIeHusd

Mogyab IAC nHAYKIUY B IPOBOAHUKE, JBHKYIIIEMCA B OMHOPOAHOM
MarHHUTHOM ToJie B, B JaHHOM ciy4ae paBeH |&| = Blv, rie v — cKo-
POCTh ABMKE€HUA IIPOBOAHUKA, [ — ero AJHUHA.

B xoHIe IepeMeleHn A dB 3 cily4ae PaBHOYCKOPEHHOTO JBHKEeHH A
10 IPAMOI1 ¢ YCKOPeHNeM @ ¥ HayaJabHOM CKOPOCTHIO v0 CKOPOCTbL

IPOBOAHVKA PaBHA U = / vy + 2ad.

2
Orcroga cienyeT paBeHCTBO % = vg + 2ad , 13 KOTOPOro oJIy4yaeM
Bl
1 (& 2
BEJIMUHUHY YCKOPEHUS MPOBOAHUKA: @ = — (— - vy ) =10 m/c2.

OTtser: a = 10 m/c2.

C6. Ilokosiuiica aToM BOAOPOJa B OCHOBHOM COCTOSIHUH
(E,=—-13,6 aB) IOrJIoIaeT B BAKyyMe (GOTOH ¢ AJIUHOUN BOJIHBI
A =80 HM. C KaKo# CKOPOCTBIO JBHKETCS BAAJH OT AJApa 3JIeK-
TPOH, BBLJIETEBIINI U3 aToMa B pe3yJjbrare noHusanuu? Kune-
THYECKOU sHepruei o0pasoBaBIIIerocsa MoHa peaedpeyn.

OOpasen; BO3MOKHOTO pellleHua

)% K3 YCJIOBH S CJIeAyeT, UTO KHHeTHYEeCKasa 3HEePrud HCXOAHOT'0 aToMa
1 KMHeTHN4YeCKasda SHeprus 06pa303a3meroca noHa B OayaHce JHEep-
'y He Y4aCTBYIOT.

. h
OHeprus IorJIoIEéHHOoro hoToHa E«b = hv = Tc . CoristacHO 3aKOHY

2
m
COXpaHeHWd dHepruu, £ = Eq, +E,,rae E_ =——2'-)— — KHUHeTHhYec-

2
mv
Kad 3HEPrud 3JIEKTpPOHAa, BBLJIETEeBIIEro U3 aroMa. OTCIOlIa _— =

2
i;c + E, %(%+EJ,

-34 8
2(6,6 107.3:10°_156.16. 107
810

v= = =~ 8,11-10° (m/c).
9,1-10
Orser: v = 811 kMm/c.
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CAMOE NMONHOE W3/JAHUE TUNOBbIX BAPUAHTOB 3AZJAHWA EF3 - 2014

PELWIEHWE 3AAAHWUIA YACTH C OU3UKA

BAPHAHT 4

Cl. 9nexkTpuueckasa Ielb COCTOHUT U3 P,Br
6arapen ¢ IJIC & ¥ BHYTPEHHHM COIIPO- DY T ———
TusjgeHueM r = 0,5 OM ¥ DOAKIIOUEHHOTO o
K Hell pe3ucTopa Harpysku C COIPOTHUB-
JenueM R. IIpu usmeHeHUU COMpPOTHUBIIE-
HUS HaArpysKH HM3MeHseTCsa CHJa TOKa B o
e M MOIIHOCTDH, BBIZEJAMIOLIAsACA Ha 01 2 3 LA
Harpys3ke. Ha pucyHke npejacraBJjieH rpa-
UK M3MEeHEeHHs MOIIHOCTH, BBIJeJAIoIelica Ha Harpyske, B
3aBHCHUMOCTH OT CHJIbI TOKA B IIeIIN. '
HNcnoawnays usBecTHble GPu3ndecKue 3aKOHbI, 00bACHUTE, I10-

yeMy AaHHBIA rpad®uK 3aBUCMMOCTU MOLIHOCTHU OT CHJBI TOKAa
saBasercsa napabosoii. Yemy paBua IIIC 6aTapen?

. O6paseln; BO3MOKHOr0 pelIeHUu A

TeroBass MOIITHOCTD, BHIAEIAIONIAACA HA PE3UCTOPE, NMEIOIeM
conporusienue R, onpenenserca sakoHoMm Jxoyna—Jleana P = Ul,
rae I — cuia Toka B enu, a U — HampsaKkeHne Ha peauctope. Cuia

| &

R+r’

a HanpsyKeHne Ha pe3ucTtope — 3akoHoMm Oma 11 yuactka uenu U = IR.
Ha rpaduke MOIIIHOCTE B HATPY3Ke 3aBUCHUT OT CHJILI TOKA I, I03TOMY

TOKA ompeneasierca 3akoaom OMa A1 moaHoH nenu I =

COIIpOTUBJIeHNE HAarpysku R = R(I) = é; — r 1 HaIIpsYKeHUe Ha pe3rCTope

U(I) = IR = & ~ Ir HeoGXOIMMO pacCMaTPUBATh KaK BeJIUUYNHEL,
3aBHCSAIIINE OT CHJILI TOKA I ¥ mapaMeTpoB 0aTapeu & u r, KOTOPbIEe He
MeHsIoTcA. Moursocts B Harpyske P(I) = U(DI = I(& — Ir) — kBaapa-
TU4YHAA (PYHKIMA CUJIbI TOKA.

I'paduk atoit pyHKIIUM — mapaboja, IIPOXOAAINAA Yepe3 TOUKH

I,=0,1I,=1_ = % CnenpoBarensHo, & = 2 B.

C2. C BricOTBI H Haj 3eMJIEH U3 COCTOSHUS IIOKOS HAYNHAET
CcBOOOZHO MafaTh CTAJILHOM IIIapPHK, KOTOPLIi yepes BpeMa ¢t = 0,4 ¢
CTaJKMBaeTcs C IJIKUTOH, HAKJIOHEHHOMH Nox yriom 30° k ropu-
30HTY. Ilocse abcooTHO yupyroro yjapa oH JBUXKETCA 10 Tpa-
€eKTOpUHU, BEpXHAA TOYKA KOTOPOM HaXOAMTCS HAa BBICOTE
h=1,4 m Hanx demu€it. Uemy pasua Beicota H? Cpenaiite cxe-
MATUYECKUU PUCYHOK, MOSCHAOI[NI pelieHue.
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EM - 2014 CAMOE MOJTHOE M3[IAHWE TUTOBbIX BAPUAHTOB 3AIAHNN

OU3NKA PEWEHMWE 3AJAHUA YACTK C

O6pasen; BO3MOKHOTO PellIeHU s

1. Ilepen CTOJIKHOBEHUEM C ILJIUTOM CKO-

POCTb IIIAPUKA HANPABJIEHA BEPTUKAIBHO  He |, v

BHH3 U paBHa V, = gt, a mocjie ympyroro  h | ¥ B -—

COyJapeHus ¢ MJIUTOM e€ MOAYJIb He U3- Vo

MeHs#eTCs, a HalpaBJeHHUe COCTaBJIAET a N
[e] 0 XV

yroia = 90° — 20 ¢ ropusonToM. (Yroua

nmajeHusd IIapuKa Ipu YIIPYroM yJape paBeH YIJy OTpa*KeHud.)
2. Ilpu aBu»KeHUM mocJe coygapeHuA rOpu30HTAJIbHAA COCTABJIAIO-
ass CKOPOCTU He U3MEeHseTCHA, TaK KaK IIIapUK HaXOAUTCSH B CBO-
00AHOM MaJeHHu!N, a CHUJia TAXKeCTH HallpaBJjieHa BepTUKAaJIbHO, T. €.
v, = V,cosf = const.
3. Tak Kak npu ynpyrom yjape saHeprusd IIapuKa COXpaHAeTCs, ero
MeXaHHNYeCKasa SHEPruda B TeUEeHME BCEero BpeMeHU JABUKEHUSA OCTa-
ércsa MocToAHHOH. B HauanbHBII MOMeHT Bpemenu E, = mgH, a B
MOMEHT HanOOJIBIIEro MoAbéMa Iocje COyAapeHu A C IMIUTOMN

2

muv
E,=mgh + 3 % . CoxpaHenue sHepruu E, = E, IpUBOJUT K ypaB-

2
X

HeHUIo mgh + = mgH.

4. Y4uTHIBad yCIOBHUE U . = V,cosP = gtcosP = gtsin2al, moay4yum or-
2 . 2
+ gt sin " 2a
2
5. IloacraBasas cofa 3Ha4EeHUs BeJIMUHH, ITojJy4yaeM orBeT: H = 2 M.

croja BbicoTy mageHusa H = h

C3. OrHOCHUTeIbHAA BJAXXHOCTH Bo3ayxa npu t = 36 °C co-
crasiasieT 80% . JlaBjieHre HACBIIIIEHHOTO 1apa IIpU 3TOU TeMIle-
parype p. = 5945 Ila. Kakaa macca napa coxepurcs B 1 M3

9TOr0 Bo3ayxa?

Oo0pa3sel; BO3MOXKHOTO pelieHud

Tlap B Bo3ayxe mogquuHseTcs ypaBHeHuio Knaneiipona—MeHzeliee-
Ba pV = J\%RT’ rge m — mMacca mapa, p — napluuajJbHOe JaBJIeHHue,

T =t + 273 — abcosroTHad TemMieparypa Bo3ayxa,
a M = 181073 kr/mMoap — MOJAPHAA Macca rnapa.

YuuThiBasg, 4YTO OTHOCUTEJIbHASA BJIAKHOCTD ¢ = —, I04ACTaBHM B
H

v
ypaBHEHUE p = (Pp,, ¥ BBIUMCJIVM MacCy napa: m = % M = %{f M-o
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CAMOE NONHOE U3AHWE TUNOBbIX BAPUAHTOB 3AJAHWUN Erd - 2014
PU3NKA

PELWEHWE 3ANAHWIA YACTK C

OxoHyaHue maob.ui.

O6pa3sel; BO3MOKHOTO pelieHusa

IToacraBisas ciofa 3HaueHusa PU3NUECKUX BEJIMUNH, HAUAEM

-3
_5945-1-18-10 "-0,8 _ 103
m 831309 33,3 - 107° (xr).

OtrBer: m = 33,3 r

C4. Ilpu uzyuyernuu s3akoHa Oma nisa
MOJIHON 3JIEKTPUYECKON IeNH Y4YEHUK
MccJIeIOBaJ 3aBUCHMMOCTh HANIPAXKEeHUS
Ha IMOJIOCaX HCTOYHMUKA TOKA OT CHJIbI
TOKa BO BHEILIHEM 1enu (CM. PUCYHOK).

BHyTpeHHee COIIPOTHUBJIEHHE HCTOUY-
HHUKa He 3aBHCHUT OT cUJIbI TOKa. Compo-
TUBJIEHHE BOJIBTMETPA BEJUKO, COIIPO-
THUBJICHHE aMIlepMeTpa IIpeHeOpesKumMo
MaJio.

IIpu cune Toka B nenu 1 A BoJIBTMeETP IIOKA3bLIBAJ HAMPAXKe-
Hue 4,4 B, a npu cuie Toka 2 A — Hanpsaxeuue 3,3 B.

OmnpenennTte, KaKyIo CHUJIY TOKA MIOKAaXKeT aMIiepMeTp IIpH OOo-
Ka3aHUAX BOJIbTMeTpa, paBHBIX 1,0 B.

OGpa3sel BO3MOIKHOrO pelIeHH

1. B cooTrBercTBHU € 3aKOHaMu OMa AJIA IIOJHOM 3JIeKTPUYECKOM
IIeNy U €€ yYacTKa HaIpAKeHHUe Ha IIOJII0CaX MCTOYHHUKA JUHEHHO
3aBHCHUT OT CUIbI TOKa: U =& — I r.

2. 3anumem 3axod OMa U1 ABYX CIy4YaeB U3MEPEeHUI:

Uu,=&-1,r,
IToagcTaBuM 3HAaYEHMA TOKOB U HAIIPAMKEHUH M oJay4Yum & = 5,5 B;
r=1,10m.

Cuny roxa npu nanpsixkeruu Uy = 1,0 B moxxHO HaiiTH U3

ypaBHEHU A

g—UO — 5,5—1,0 z4 I(A)
r ’ )

Uy=& — I,r. Orciona I, = T

Orset: I =~ 4,1 A.
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EM3 - 2014 CAMOE MOJTHOE M3IAHUE TUMOBbIX BAPUAHTOB 3ALAHUI

OU3UKA PELUEHWUE 3AJJAHNUW YACTW C

C5. Merasutndeckuii crep:KeHb AauHOM [ = 0,1 M
u maccoit m = 10 r, noaBeIeHHEBIN HA ABYX HMapaJ- ot

JeJbHBIX MPOBOAANINX HUTAX AJuHOM L =1mM, \B
pacnoJjiaraeTcsi TrOPHU30HTAJbHO B OJHOPOJHOM
MarsuTHOM mnoJjie ¢ uHayKnueir B =0,1 Ta, kak \
IIOKa3aHO Ha PUCYHKe. BeKTOp MarHUTHOM UHIAYK- ‘ ‘
MM HaIpaBjeH BepTHKaJbHo. Kakyio Makcu- 1Y)
MaJIbHYI0O CKODOCTh IPHOOPETET CTEpPKEeHb, €CJIN L7
II0 HEMY IIPONYCTUTHL TOK cuyoii 10 A B TeueHHe

0,1 c? YroJs @ OTKJIOHEHUA HUTEH OT BePTUKAJHU 34

BpeMs IPOTEKAHHUS TOKa MaJl. :

O6pa3sel; BO3MOKHOIO pelIeHu s

IIpu npoTekaHMHU TOKA IIO CTEPXKHIO, HAXOAANIEMYCA B MArHUTHOM
mmoJie, Ha Hero jgerncrByet cuina Amnepa F = IBl = 0,1 H, Hanpas-
JIeHHaA TOPHU30HTAJILHO.

B cooTBeTcTBHU CO BTOPHIM 3aKOHOM HbIOoTOHA 3Ta cuja BHI3LIBAET
FOPU30HTAJBHOE YCKOPEHHE CTePKHA, KOTOPOe B HaYaJIbHBIH MO-

m

3a BpeMd AeiicTBUA CHJILI AMIIepa CTep:KeHb IIepeMecTUTCS Ha Ma-
Jioe paccrosaHue. ['oprM3oOHTAIbHASA COCTABJAIONIAA CYMMbI CHJI Ha-
TsyKeHUsa HUTed R < mg npu 5TOM IpaKTUYeCKH He BJINAET Ha JBU-
JKeHUe CTEP)KHSA B TOPU30OHTAJIBHOM HAPaBJIeHUM, U 9TO ABUKEHUE
MOKHO CUMTATh paBHOYCKOpeHHBbIM. CiejoBaTeIbHO, CKOPOCTh
CTEPYXHS B MOMEHT BBIKJIIOUEHUA TOKa MOYKHO BBHIUUCJIUTE 110 GOPp-
MyJe v = at = @t.

m
Oteer: v=1 M/cC.

C6. ®orokaror ¢ paboroi Beixona 4,42-10719 Ik ocsemaer-
cs cBeTOM. BrljeTeBIIne U3 KaToja 3JeKTPOHBI TONaAaloT B Of-
HOPOZHOE MarHuTHoe IoJie ¢ uHAyknuei 2:10~4 Ta nepnengu-
KYJIAPHO JUHUAM MHAYKIIAYU ITOTO IIOJS U ABUIKYTCA IO OK-
PYKHOCTAM. MaKCUMAaJIbHBII Pagnyc TAKOH OKPYKHOCTH 2 CM.
Kaxkosa uacrtora v najgamiiero ceeta?

O6paszel; BO3MOKHOIO pemeHus

OJIEKTPOH B MAarHUTHOM II0JI€ ABUKETCA M0 OKPYKHOCTU paguyca R

2
)
CO CKOPOCTBIO U M IIeHTPOCTPEMHUTEIbHBIM YCKOPEHUEM Q@ = —

IR
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CAMOE MOSTHOE W3JAHME TUNOBbIX BAPMAHTOB 3AZIAHUN Er - 2014

PELWIEHWE 3ANAHWIA YACTH C OU3NKA

Oxonuarue maba.

O0pasen; BO3MOKHOr0 penieHnsa

Ycrkopenue Bri3biBaeTcA cuioi Jloperna F = evB B COOTBETCTBUH
02 eBR

co BTOphIM 3akOoHOM HreloToHa: ma=F, unu m— =evB=v=—.

m

[iia onpeaeseHNa MAaKCUMaJIbHOM CKOPOCTH JBUKEHUA 3JIEKTPO-
Ha BOCIOJb3yeMcCA ypaBHeHUeM JiHINTEeHHA AJa PoroaddekTa:

2
hv=A + 1V,
-2
IloacTaBasa B 3TO ypaBHEHHUE CKOPOCThH 3JIEKTPOHA, IIOJIYIHM BEI-

2
paxeHHue AJid 4acTOTHI CBeTa V = 4 + (eBR) .

h 2mh
Orser: v=1-101 ',

BAPHAHT 5

C1.B umaumHApe ©HOA IIOPIITHEM IHPH 4
KOMHATHOM TeMueparype ¢, J0Jroe BpeMs __l
HaXOQUTCA TOJBKO BojJa M e€ map. Macca
JKHUIKOCTU B JBa pasa 0oJibIlle Macchl Ia-
pa. IlepBoHayaJIbHOE COCTOAHHE CHCTEMBbI
II0Ka3aHo TOUYKOM Ha pV-auarpamme. Men- o T PSR
JIEHHO IlepeMellas ITopuIeHs, o666M V mox 0 0
IIOPIITHEM M30TePMHUYECKH yBeIuuuBaloT ot V,, no 6V,,. IlocTpoii-

Te rpadpuK 3aBUCHUMOCTH JaBJIEHUA P B UJIUHApPE OT 00bEMa V Ha
orpeske ot V, no 6V . YKaykuTe, KaKUMHI 3aKOHOMEPHOCTAMU BbI

IIPHX 3TOM BOCIHOJIB30BaJIUCh,

O6pasel; BO3MOKHOIO peleHu s

1. Ha yuactke ot V,, no 3V, naBieHue NOX MOPII- pt
HeM IOCTOAHHO (JaBJieHNe HACBIIIEHHOT0 Iapa Ha
nsorepme). Ha yuacrke or 3V, 1o 6V, naBienue
oJ MOPIIHEM IIOAYUHAETCA 3aKoHy Boitinsa—Ma-
puoTTA.
Ha yuacrke ot V,, fo 3V, rpaduk p(V) — ropuson- o v, 6V, V
| TAJIBHBIY OTPE30K NPAMOM, Ha yuacTKe o 3V, Ko

6V, — dparmMeHT runepOoIIbI (/15 SKCIIEPTOB: OTCYTCTBME Ha3BaHMIA
He CHIKaeT OIleHKY, Ha3BaHUs IIOMOTaloT OlleHKe rpadukKa, caesiaH-

HOTO OT PYKH).

© denepancHbifi MHCTUTYT NEAArOrMHECKUX U3MEPEHUA
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ErN - 2014 , CAMOE MOJIHOE N3OAHWE TUMOBbIX BAPUAHTOB 3AJAHWUA

OU3NKA PEWEHWUE 3ARAHUN YACTU C

OxoHuaHue mab.a.
O6paszen; BO3MOKHOTO PeLICHUA

2. B HayaJIbHOM COCTOSAHUHY HaJ BOAOM HaXOAUTCS HACBIIIEHHbBIN
BOJAHOH IIap, TaK KakK 3a AJUTEeJIbHOE BpeMs B CUCTEME YCTAHOBU-
JIOCh TEPMOJMHAMUYECKOE PaBHOBECHE.

3. Iloxa B [UIMHApPE OCTAETCA BOJA, IPHU MEIJIEHHOM M30TEPMHUEC-
KOM pacCIIMpeHHNH Iap ocTaéTcA HachleHHBIM. IloaTomy rpadux p(V)
OyzeTr rpad®UKOM KOHCTAHTBI, T. €. OTPE3KOM I'OPU30HTAILHOMN IIPsi-
moii. KosiruecTBO BOABI B UINHAPE IIPU 3TOM yObsIBaeT. IIpu koMHaT-
HOH TeMIlepaType KOHIIEHTPaIlUA MOJIEKYJI BOJbI B HACBIIIIEHHOM ITa-
pe HUUYTOXKHA I10 CPaBHEHUIO C KOHIIeHTPAIlNel MOJIEKYJI BOIbI B XKUJ-
KOM arperaTHoM coctosiiuu. Macca BoAbI B /IBa pasda 00JIbIlIe MacChl
napa. [loaTomy, Bo-nIiepBbIX, B HAYAJILHOM COCTOSIHMM HACHIII[€HHBIN
nap saHuMaeT 00'b€éM, IIPpaKTUYECKH paBHBIM V. Bo-BTOpPEIX, 4TOOBI
BCA BOJA HCIapUJIach, HY»KHO O0'bEM IIOJ IIOPIIIHEM YBEJIUUYHUTDH €IIIE
Ha 2V,. Takum 00pa3oM, rOpU30HTAJIbHBIN OTPE30K ONIMCHIBAET 3aBU-
cumocTh p(V) Ha yuactke ot V, 1o 3V,

4. Ilpu V > 3V, nopx nopimiHeM y»e HeT XXUIKOCTH, BCe MOJIEKYJIbI
BOJ LI 00Pa3yIOT yiKe HeHACBIIEHHBIN BOASHOM’ ITap, KOTOPBIA MOX-
HO Ha M30TepMe OonuchiBaTh 3aKkoHOM Boitnas—Mapuorra: pV =
const, T.e. p ~ 1/V. I'padbukoM 9TOH 3aBUCUMOCTH CJIY>KUT THIIED-
6ona. TakuMm o6pasom, Ha yuacTke oT 3V, 1o 6V, saBucumocts p(V)
usobpaskaercda GparMeHTOM Ir'unepOoJIbl.

C2. Cucrema u3 rpy3oB m u M u cBA3bIBAIOILEH m

UX JIETKOUM HePacTAXKUMON HHUTHU IIEPBOHAUAJIBHO

IMIOKOUTCS B BEPTUKAJIBHOM MJIOCKOCTHU, IMPOXOAS-

e yepes ILeHTD 3aKpeIlyIEHHON c)epshl, T.K. I'Py3

m yAep:KHBaIOT Ha BepIIuHe cdepsl (CM. pucy- \_IJ{M
HOK). Ilocsie TOoro Kak rpys m OTIIYCKAalOT U3 COCTO-

STHUS MIOKOsI, OH mpoxoaut 1o chepe ayry o = 30° u

3aTeM OTPBIBAETCs OT HmoBepxHocTH cdepnl. Haiigure maccy M,
ecaiu m = 100 r. Pazmeps! rpysa m HHYTOXXKHO MAaJbl II0 CpaBHE-
HUIO ¢ paguycom cepsl. Tpenuem npenedpeub, Creaiite cxema-
TUYECKUIN PUCYHOK C YKa3aHUEM CHJ, AeHCTBYIOIIUX Ha I'PYy3LI.

Oo0pa3sel; BOBMOJKHOTO pelieHus

1. ByzneM cuuTaTh CHCTEMY OTCUETA, CBA3AHHYIO ¢ 3eMJIEH,
HMHEepIHaJIbHOH.

2. Ha pucyHKe ITOKa3aH MOMEHT, KOTria I'py3 m eIlé CKOJb-
3uT 1o cepe. VI3 uncia cui, JeiiCTBYIOIMINX HA I'Py3bl, CAJIEI
TAKECTH Mg 1 Mg NOTeHIIMAIbHE], & CUIBI HATSKEHUA HUTH
T,uT,, aTake Cujia peaKIUu OMOpbl N — HENOTEHI[UANb-
Hbl. IIOCKONBKY HUTB J6TKast u TpeHus Her, [T)| =Ty =T.
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CAMOE NOMTHOE U3JAHUE TUNOBbLIX BAPUAHTOB 3AAHUN Er3 - 2014

PELUEHWE 3ABAHWUMN YACTU C ’ OU3NKA

Oxornuarue mab.a.

O6pa3sel; BO3MOKHOTO peIIeHUA

= > =
Cuna T, HampaBJieHa IO CKOPOCTH U, Irpysa m, a cuja T’y — IpOTHUBO-
> v
IIOJIOXHO CKOPOCTH U, rpy3a M. Moayyu cKkopocTeil 'Py30B B OAUH U

TOT XK€ MOMEHT BPEMEHH OQUHAKOBEI, IOCKOJbKY HUTh HEPACTAKIMA.
Ilo sTuM npruunHaM cyMmapHas pabora cun T, u T, npu mepexoze B

IaHHOE COCTOAHME N3 HaUaJIbHOI0 paBHA HYJIIO. Pa6o'ra CUJIBI N TaKKe
paBHa HYJIIO, TaK KaK M3-3a OTCYTCTBUS TPEHUS N 1o v;.

3. Takum obpasom, cymMa paboT BceX HENNOTEHIUAJIBHBIX CUJI,
IeHCTBYIOIINX Ha rpy3sl m u M, paBHa HyJ10. IloaTomMy B nHepLu-
AJILHOM CHCTeMe OTCUETa, CBA3aHHOH ¢ 3eMJIéil, MexaHU4YecKasa
9HEPrus CUCTEMBbI 3TUX I'DY30B COXPaHAETCH.

4. Haiiném MoAyJIb CKOPOCTH I'Py3a M B TOYKE €ro OTPhIBa OT IIOBEPX-
HocTu cdepsl. [[J1st 9TOro mpupaBHsAeM APYT APYTYy 3HAYEHUA MeXaHU-
YEeCKO¥ 3HEepruu CUCTEMEI I'DY30B B HAYAJILHOM COCTOAHHUU U B COCTO-
SHUU, KOI'Za I'py3 M HAXOAUTCA B TOYKE OTPhIBa (IOTEHIIUAJIbHYIO
9HEPruio rPy30B B II0JIE TAXKECTH OTCUUTHLIBAEM OT YPOBHA IIEHTpPa
ctepsl, B HAYaJIBHOM COCTOSTHUY Irpy3 M HaxoguTCA HUXKE IeHTpa
cdepsl Ha BeJTUYUHY h):

i
mgR — Mgh, = 2 + ngcosa + sz + Mg(-h),
rae R — paauyc coepsl, h — by = Ra.

28R[m(1 - cosa) + Ma]
m+M )

5. I'py3 m B TOUKe OTPHIBA €I1€ ABHUIKETCA IO OKPYK-
HOCTH paauycoM R, HO yKe He naBuT Ha cdepy. Ilo-
3TOMY €ro IeHTPOCTPEMHUTEIbHOE YCKOPEHKEe BLI3Ba-
HO TOJIBKO CHJIOM TSMKeCTH, TaK Kak cuia T, Ha-
npaBJieHa 0O KacaTeJbHOM K cdepe (CM. pUCYHOK):

2
m-— = mgcosd.

Orcroma v =

=

R
IloxcraBisas croza 3HaAUEHHE U, TOJYYUM
2 _
p— M[m(l - cosa)+ Ma] = cosd.
3.3 _
3coso—2) _ 2
Orcioza M = ™ 100r- —2 _ ~330r.
20— cosal n J3
3 2

OrBer: M =~ 330 r.
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EM - 2014 CAMOE MOJTHOE U3[JAHVE TUMOBbIX BAPUAHTOB 3AZJAHNIA

®U3NKA PEWEHVE 3AJAHWUIN YACTH C

C3. B ropu3oHTaJIbHOM HHUJMHIPHUUYECKOM COCYAe, 3aKphI-
TOM IIOABUKHBIM IOPHIHEM, HAaXOIHUTCA OAHOATOMHBLIN wHie-
aJIbHBIA ra3. JlaBjeHue oKpy:kaiomiero Bosayxa p = 10° Ila.
TpeHue MexkAy MOPUIHEM M CTEHKAMH COCYyJa NPEeHEeOperKnuMo
MaJio. B mpouecce MeaJIeHHOTO OXJIaKACHUS OT ra3a OTBEIEHO
KOJIM4ecTBO TemtoTs! |@| = 75 Isx. Ilpu sToM mopmeHs mepe-
ABHUHYJICA Ha paccrosauue x = 10 cm. Yemy paBHa 1miorganb
rnonepeyHoro ceuenus nopirHa? KosuuecTBO BelecTBa rasa
IIOCTOSIHHO.

O6pa3sel; BO3MOKHOTO PEeIIeHUST

1. IIpu MmeaIeHHOM OXJIAXKAEHHUU I'a3da ero MOXKHO BCE BpeMs CUU-
TaTh PABHOBECHLIM, II03TOMY MOJKHO I10JIb30BAaTHCA TEPMOJNHAMU-
YeCKOM MOJIeJIbI0 OJHOATOMHOI'O MIeaJIbHOTO ra3da — BBIPAKEHHEM

[JIsI ero BHYTpeHHel sHepruu U = SVRT ¥ ypaBHeHueM Knameiipo-

Ha—Mengeneena pV = VRT.
Orciopa U = g pV.

2. ITopuieHb ABHUIKETCA MEOJIEHHO, CHJI TPDEHUA MEXKY IIOPIITHEM U
CTEHKaMH COCyJia HeT, II03TOMY AaBJIeHUE ra3a PaBHO JABJIEHHUIO OK-
pyJKalomero Bo3ayxa (mmporecc nsodbapeH).

3. IlepBoe Hauayso TEPMOAUHAMUKHY JJId ONMMCAHUSA U306apHOTO
ckaruarasa: A =AU +|Q|, rre A, . = pSx — paGora BHe-
mHuX cui, AU = -2— PAV = —-g- pSx — m3MeHeHUe BHYTPeHHel 3Hep-
MU OJHOATOMHOIO HJEaJIbHOTO ra3a IIpHU ero n3o0apHOM CKaTUH,
|@| — KommuecTBO TEmAOTHI, OTBEAEHHOE OT rada IIPU ero OXJaKjae-
HUH.

Orciona pSx = —gpr +1Q|, Q| = gpr, S

2. 19l
5

px’

OrseT: S = 30 cm2.

C4. Peocrat R noAKJIIOYEH K UCTOY- Y

HUKY ToKa ¢ QJIC & 1 BHYTPEeHHUM CO-
IIPOTUBJIEHUEM I (CM. PUCYHOK). 3aBU- )K\

P
0 123456 78RO0m

CHMOCTh CHJIbI TOKA B I[€IIX OT COIIPO-
TUBJIEHUS peocTaTa NnpejcTaBjieHa Ha
rpadurke. Haiigure compoTuBjIeHUE

HNN#U‘O’)P
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CAMOE NO/IHOE U3[IAHWE TUNOBbIX BAPUAHTOB 3AJIAHUN EM3 - 2014

PELEHWE 3AJLAHUIA YACTN C OU3NKA

peocTara, IIpM KOTOPOM MOII[HOCTH TOKAa, BblejsdeMasa Ha BHYT-
PEeHHEeM CONMpPOTHBJIEHNH MCTOYHHKA, paBHa 8 Br.

& r
T R

Oo6pasen BO3MOKHOTO penIeHN A

1. BHyTpeHHee COIIPOTHUBJIEHNE "' MICTOYHUKA HaAXOJUM, OIIPELEJINB
o rpadury I(R) suavenusa I, u I, cujbl TOKa IIpU ABYX Pa3HBIX

IIPOU3BOJIbHBIX 3HaUueHUuAX R, u R, conpoTHBIEeHUs peocrara.
3annceiBas 3akoH OMa AJIA IIOJIHOM 3aMKHYTOU LeIH, HoJy4aeM
& =I,(r+R),

& = I,(r + R,).

2. Ilpu pemieHuy MOJYyYE€HHONH CHCTEMBbI YpaBHEHUH BHIGOD ABYX
3HAYE€HU COIIPOTHUBJIEHUA peocTaTa IIpou3BojieH. Mcnoab3yeM aTy
BO3MOYKHOCTDH B CBOIO IT0JIb3Y.

ITycrs R, =0, Torga I, = & /r = 6 A — cuia Toka KOPOTKOTO
sameiKanudA. Haliném saavenue R,, npu koropom I, = (1/2)I,. Pas

CHJIa TOKA YMEHBIINJIACh BABOE, 3TO 3HAYUT, YTO COIPOTUBJIEHUE
IleNTX BABOE BO3POCJIO II0 CPABHEHHIO CO CJIy4aeM KOPOTKOTO
3aMBbIKaHUA, T. €. cTaJI0 paBHO 2r. C Ipyroi CTOPOHHI, '
CONpPOTHBJIeHHE Ilenu paBHO I + R,. 3 paBeHcTBa 2r =r + R,
ciaenyet, uro r = R,. Cyxa mo rpagpuky, R, = 2 Om. Takum oGpasom,
BHYTPEHHee CONIPOTHUBJIEHHE NcTOUYHNKa r = 2 OmMm.

3. MoIIHOCTh TOKA, BEIZEJIAeMass HA BHYTPEHHEM COIIPOTHUBJIEHUH

P
ucrounuxa, P, = I2r. Orcropga I = /—f = /ggl‘ = 2 A. Takas cuna
r M

TOKa HabJiogaeTcs B menu, corjgacHo rpaduky, upu R = 4 Om.
OrsBeT: R =4 OMm.

CHCTEeMY YPaBHEHUI AJs BBIYUCICHUA & W I

C5. B ugeanpHOM KoJie0aTeIbHOM KOHTYpPE, COCTOSINEeM U3
KOHJIeHCaTopa U KATYIIKY HHAYKTHUBHOCTU, aMILJIHUTYZa CHJIbI
ToKa I, = 50 MA. B Tabaune nmpuBesieHEl 3HaAUCHUSA Pa3HOCTHU
IIOTEeHIIAAJIOB Ha OOKJIaAKax KOHJIEHCATOpa, U3MEPEHHEBIEe C TOY-
HOocThIO 0 0,1 B B nocienoBaTeibHbIE MOMEHTELI BDEMEHH.

t, MKC 0 1 2 3 4 5 6 7 8
u,B |00} 28|40} 2,8 0,0 |-2,8|-4,0|-2,8] 0,0
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Er - 2014 CAMOE MOJIHOE U3[IAHME TUMOBbIX BAPUAHTOB 3AIAHNN
OU3NKA

PELUEHWE 3A0AHWNIA YACTU C

Hailigute 3HaUeHNe 3JIEKTPOEMKOCTU KOHZIeHcaTopa.

O6paseln; BO3MOKHOro penieHus

1. Cyna no npuBeEHHBIM B TA0HIlEe JAHHBIM, B KOHTYpe
Ha0JI0Jal0TCA rapMOHUYECKHE 3JIEKTPOMArHUTHBIE KoJIe0aHUA C
nepuogoM T = 8 MKC ¥ aMILJIUTYAOM Pa3HOCTU MMOTEHIIMAJIOB Ha
o0KJIafKaxX KOHAEeHcaTopa U,=4B.

2. CoryiacHO TeM Ke JaHHBIM, Pa3HOCTH IIOTEHIINAJIOB Ha OOKJIA-

KaxX KOHJeHCcaTopa u3MeHseTcs o 3akony U(t) = Umsin(-zj—t t) .

T

3. Ilockoabky 3apsax q(t) = CU(t) Ha oOKIagKax KOHAEHCATOpa
cOBeplIIaeT rapMOHHYEeCKUe KoebaHuA, a CiJjIa TOKA CBA3aHa C

3apaAgoM cooTHomeHueM I(t) = ¢, monydaem g, = 2?n CUmcos(zF7t t) =
_ 2n _ T
=1, cos 7t , 4YTO IIPUBOJAMT K paBeHCcTBY CU, = o I.

TI
4. Orcroga C = % =0,016 mxd.
2nU

m

Otger: C = 0,016 Mmx®.

C6. IlantuenTy BBeJIM BHYTPHUBEHHO A03Y PACTBOpa, COAEpKa-

mero wuszoron $iNa. AxrtuBHOCTH 1cM3 aTOro pacrsopa
a, = 2000 pacnagos B cekyHay. Ilepuon monypacmnaga usoromna

#4{Na paBern T = 15,3 u. Yepes ¢t = 3 u 50 MHH aKTUBHOCTH 1 cM3
KpoBH mamnueHTa ctajga a = 0,28 pacnazoB B cekyHay. Kakos
00'b€M BBEJIEHHOIO PacTBOpa, €CJii O0IInil 0O0BEM KPOBU HaIlu-
eara V =6 n? Ilepexonom sazgep usorona jiNa U3 KpoBHU B ApY-
rve TKAHU OpraHu3Ma npeHedpeusb.

O6pasei; BO3MOKHOIO pelieHus

AKTHUBHOCTBH BCcero 00'5€éMa KPOBU TIAI[MEHTA 110 IPOIIEeCTBUH
t
BpeMeHH ¢ paBHa a(t) = a,2'T.

V.
AxTHBHOCTB 00pa3iia KPOBU B MOMEHT BPEMEHU L: a = a(t)vo .

L

T

O'rcro/u;aVo=Va'2 .
Qo

Orser: V= 1 cm3.
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CAMOE NONTHOE U3 AHVE TUNOBbIX BAPUAHTOB 3AZIAHUNA

EM - 2014
OTBETbI OU3NKA
OTBETDI
OTBeTbl K 33JaHMAM YacTh A
A1 | A2 | A3| A4 | A5 | A6 | A7 | A8 | A9 |A10|A11(A12(A13
Bapmanr1 |1 (2|4 |/3|2|4|4(2|3|4 4|13
Bapmaar2 |1 (234|132 |3(3|4(14)|3 |1
Bapwanr3d |1 |1(3|1(3|4|2|4 (222 |1]|3
Bapuanr4 |1 | 3|4|1|4|3|4 442|133
Bapuanr5 {2 |2 (4 (1(1|2|3|1|4|1|3)|4] 2
Bapuanr6 |2 1|2 |3|2(2|3|4|2|4|1]| 3| 4
Bappanr7 |1 |1|3{2|3|4|4({4|3 |4 |2 |3]|3
Bapyanr8 |4 (3 3|3 |2|1|1|1|2|2|4|3]| 4
Bapuant 9 312121132 |3|1|4|2|4)|3 | 4
Bapupasr10| 4 |1 |1 (3|14 |2|1|2|3 |3 | 3| 2
A14/A15|A16{A17/A18(A19|A20|A21|A22|A23|A24|A25
Bapmanrl1l | 4 (1 | 2|3 |1|2|4]|2|131]3
Bapmanr2 | 1|24 |1 (3|3 |3|1(2|4]|4]|1
Bappanr3 |1 |12 |2 |1|2|4|4|4|4]|3]|1
Bapmanr4 | 3 | 2|1 |3 (22|82 |2|1]|1]2
Bapmaur5 | 4 |1 3| 3|2 |1|3|3|4|3]|4]|2
Bapuanr6 |4 | 1|2 |1 |3(3|2|3]4|1|1]1
Bappanr7 |1 | 4 4|32 (12 ]4|1|3]|2]3
Bapuant 8 113|444 42|22 ]1(1]3
Bapuanr 9 4|1 3|3|4|4|1|3|2|2|4|1]38
Bapmanr 10| 3 | 1 | 2 |4 |4 4|32 |4|4 |1 2
OTBeTbl K 3ajaHMAM 4acTu B

B1 B2 B3 B4
Bapuasr 1 121 311 34 23
Bapuanr 2 213 131 24 12
Bapuant 3 112 213 31 21
BapuanT 4 332 211 21 12
Bapuasnt 5 211 211 13 42
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Er3 - 2014 CAMOE NONHOE U3[JAHUE TNOBbIX BAPWAHTOB 3AAAHUI
GUNKA OTBETSI
OxoHuaHue maob.a.
B1 B2 B3 B4
Bapuanr 6 321 : 112 31 13
Bapuant 7 121 111 21 43
BapuasT 8 121 121 21 23
Bapuant 9 123 123 43 32
Bapuanr 10 121 222 41 12
OTBeTbl K 3apaaHMAM Yactu C
OTBETHI HA SAJAHHUS C1
C1
Bapuanr 1 Bo Bpemsa nmepeMerneHus ABHKKa peocTaTa MOKa-
3aHMA amMIepMeTpa OyAyT IJIaBHO YBEJIUYHUBATLCH, a
BOJILTMETP OyAeT perucTpUpPOBATL HaIPsXKeHHe Ha
KOHITaX BTOPHYHONA OOMOTKH
BapuanTr 2 " Yrobb! Bozma 3akunesa mpu 40 °C, naBieHue Bo3xy-
Xa IMoJ KOJIOKOJIOM HeoOxoauMo cHu3uTh 1o (0 rila
Bapuanr 3 Ilpy:xuHa coskMeéTcs, e€ IJInHa YMEHBIITUTCS
Bapuasnr 4 MomiHOoCTb, BbIJejIsieMasa Ha Harpyske — KBajpa-
TUYHAA PYHKIUA cuabl Toka. IIC 6atapen & = 2 B
BapuasT 5 Ha yuacrre ot V,, g0 3V, rpadux p(V) — ropuson-

186

TaJAbHBIA OTPE30K MHPAMOM, Ha y4YacTKe OT 3V0 IO
6V, — dparmenT runepboJIn

Bapuanr 6

IIpu TeMnepaType KUIIeHUA YPOBEHDb BOALI B TPYO-
Ke U B Ta3WKe OJUH U TOT JKe

Bapuaut 7

TeénJyblii HACBLIIMIEHHBI BOAAHON IIap BHYTpH OaH-
KU, COIIpUKAacasich ¢ 00Jiee XOJOAHON CTEHKOM OaHKU,
YaCTHYHO KOHJeHCUPYeTCsS — BBINAJAaeT poca

BapuanTt 8

Pamka noBepHETCA 110 YaCOBOM CTPEJIKE U BCTaHET
NepHeHAUKYJAPHO OCH MarHuTa TaK, YTO KOHTAKT
«+» OKa»XeTCcs BHU3Y

Bapuant 9

Tpybouka nmpuTsaHeTcsa K IIapy, M HUTHh HOJLBeca
CTaHeT HaKJOHHOU

Bapnaﬁm* 10

ITepexon rasa ua cocTossHUA 1 B cocToAHue 3 BCE Bpe-
MsA COIIPOBOKJAETCA YBEJIMUYEHHEM ero o0béMa
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CAMOE NOTHOE U3JAHWUE TUNOBbIX BAPUAHTOB 3AAHUIA

EM - 2014

OU3NKA
OTBETHI HA 3AJAHHUSA C2—C6
C2 C3
BapuanTt 1 H ~ 92 Kr
2
Bapuanr 2 t, M = 2 Kr
'i-_; =T
Bapuasr 3 ~ 0,76 xr ~ 0,63
BapuanTt 4 H=2wm m=33r
Bapuanr 5 M =330r S = 30 cm?
BapuasT 6 ~0,3m ~-5°C
BapuanTt 7 0,8¢c ~ 0,5
Bapuasnt 8 0,1 xr 0,3m
BapuanT 9 3 =~ 700 Hx
BapuanT 10 20 m/c =0,5m
C4 C5 Cé6
Bapuanr 1 500 kB/m 0,15m =~ 200 Em
Bapuanr 2 A=60mx[x |E_=210"15Tx|\;5=1,510"%m
Bapuant 3 R, =10 Om, 10 m/c? =~ 811 km/c
R, =20 Om
Bapuanr 4 I,~4,1A v=1mMm/c v=1101Tx
Bapuanr 5 R=40m C=0,016 Mx®| V,~=1cwm?
Bapuanr 6 30 m/c | 0,25 Tn ~ 39 Mmun
BapuanTr 7 1 MM B> 2mg ~ 1,9 3B
3al
BapnanTt 8 T = T ~4 A ~ 3-105Mm/c
R
BapuanT 9 4,5 Br =~1,1 Tn/c 1,46-10% m/c
BapuanT 10 | BoabTmeTp maéT 4,0 MA ~ 4,310 m
HeBEepHbIE
MOKa3aHUA

© depepanbHblit UHCTUTYT NEAArOrMYECKUX U3MepeHun
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Tecmut

Er3-2014

DU UKA

CAMOE NOJIHOE U3JAHUE
TUNOBbIX BAPUMAHTOB

3ALAHUNA

ABTOp-COCTABUTENDL
Buraauit Apkagsesuu I'pnoos

Pedaxyusn «O6pasoéamenvrbie npoexmui»

OTtBercTBeHHBIH pefakTop M.B. Kocoranosa
Texuuueckuit pegaktop AJI. Illenyduenko
KoppekTop H.H. Moxuhna

Opurunan-maker noarorosied 000 «BETA-®peitm»

Hoanucano B meuats 14.06.2013. Popmar 60X90 ‘/8
¥Yca. neu. a. 24,0. Tupax 8000 aka. 3akas Ne 5148

Obmepoccuitcknit kaaccupurarop npoayruuu OK-005-93, Tom 2;
953005 — nurteparypa yyebHasn

CepTHduKaAT COOTBETCTBHA
Ne POCC RU.AE51.H16407 ot 03.10.2012 r.

000 «H3gareancto ACT»
127006, Mocksa, ya. Cagosasi-Tpuymdainbuas, 4. 16, ctp. 3, mom. 1, kom. 3

«3gaTeancTBO ACTpeb»
129085, r. Mocksa, np-x OnsMHHCKOTO, I. 3a

OTneyaraHo ¢ roToBbIX (haitoB 3aKa34YKKa
B OAO «I1epsast O6pa3uoBas Tunorpacpusi»,
dunman «YJIbAHOBCKHUM IOM NEYATH»
432980, r. YabsiHOBCK, yi. l'oHuaposa, 14

Ilo Bonpocam npuobGperenus KEUr o6pamaThcs O agpecy:
123317, Mocksa, IIpecuenckas nab., 1.6, ctp. 2, BI «Umnepus», a/a Neb
Ortpen peanusanuy yuye6HOM autepaTyps uagarenbeTB «ACT» u «AcTpesb»

Cupasku no Tenegonam: 8(499)951-60-00 no6. 107, 565, 566, 578



