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NACMOPT ®OHAOA OLIEHOYHbLIX CPEACTB
ancumnnuHel Pursmka

doHO OUEHOYHbIX cpeacTB paspabotaH Ha ocHoBe depepanbHOro
rocygapctBeHHoro obpasoBaTenbHOro cTraHgapTa cpegHero npodecCcuoHanbHOro
obpasoBaHuna (ProC Cr10) no cneumanbHocTn 44.02.01 [owkonbHoe obpasoBaHue,
yTBEPXOAEHHOrO npuka3oMm MwuHucTepctBa o6pasoBaHns W Hayku Poccuinckon
depepaumm ot 17 aerycta 2022r. N 743 «O6 ytBepxaeHun degepanbHoro
rocygapCctBeHHoro obpasoBaTenbHOro cTaHgapTa cpegHero npodecCuoHanbHOro
obpasoBaHna no cneuyuanbHocTn 44.02.01 [dowkonbHoe obpasoBaHue», BXOASLLEN B
YKPYNHeHHyto rpynny cneumanbHocten 44.00.00 O6pasoBaHue W negarornyeckue
Hayku U B COOTBETCTBMM C paboden nporpammon ydebHom aucumnnuHsl COO 01.05
dusuka.

®OC BKMOYaET KOHTPOSbHble MaTepuanbl ONAs NPOBEAEHUs  TeKyLlero
KOHTPOMS U NPOMEXYTOYHOWN aTTecTauum.

®OC paspaboTaHbl Ha OCHOBaAHUWN NONOXEHWUNA:

— [lonoxeHne o nopsgke opraHMsaunm Kn ocyllecTBrneHuss obpasoBaTeribHOW
AEATENbHOCTM, MNPOMEXYTOYHOW aTTecTauMm no obpasoBaTefibHbiM NporpaMmmam
cpegHero npodeccrmoHanbHoro obpasoBaHna B BopoHexckom rocyaapCTBEHHOM
YHMBEpPCUTETE;

— TlonoxeHne o Tekywen aTTectaumm oOOyYalOWMXCA NO  OCHOBHbLIM
npodeccuoHasnbHbIM obpasoBaTenbHbIM nporpamMmmam BopoHexckoro
rocyaapCTBEHHOIO YHMBEpPCUTETA.

1. Llenu gucumnnuHbl — nnaHupyemMblie pe3ynibTaTbl OCBOEHUA ANCUUNTIUHDbI:

CopepxaHue gucumnnuHbl «Puamkas» HanpaBneHO Ha AOCTMXKEHWE CreayroLmx

uenemu:

- cbOpMMPOBAHHOCTb OCHOB LIENTOCTHOM Hay4YHOM KapTUHbI MUPA;

- (bopMUpPOBaHME €CTECTBEHHO-HAY4YHOW rPAaMOTHOCTN;

- OBllageHue crneunduruyeckon cMCTeMon PU3NYECKNX MOHATUN, TEPMUHOSTOTNEN U
CUMBOJINKOWN;

- OCBOEHWE OCHOBHbIX (PM3NYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEWN;

- obecneyeHne choOpMMPOBAHHOCTM YMEHMUI NMPUMEHATL NOSyYEHHbIE 3HAHUS NpU
peLleHnn pasnnyHbiX U3NYEeCcKNX 3agay;

- pas3BuTME MNO3HaBaTEslbHbIX WHTEPECOB, WHTENNEKTYyanbHbIX W TBOPYECKUX
cnocobHOCTEM B npouecce npuobpeTeHnss 3HaHMA C  MUCMNONb30BaAHUEM
Pa3fiMYHbIX UCTOYHUKOB WHMOPMaUUN U COBPEMEHHBLIX WHM(OPMAaLMOHHBIX
TEXHOSOMUM;

- CcOPMMPOBAHHOCTb YMEHMIA aHanmM3nMpoBaTb, OLEHMBaTb, MNpPOBEpPATb Ha
AOCTOBEPHOCTb 1 0600WaTh Hay4YHY0 MHAOPMALVIO;

- cOopMMPOBAHHOCTL HaBbIKOB ©6e3onacHon paboTbl BO BpeMsi MNPOEKTHO-
NCCneaoBaTeNbCKOM N 3KCMEPUMEHTANbHOM OEATENBHOCTU, NPU NCNOSTb30BaHUN
nabopaTtopHoro obopyaoBaHu4.

MnaHupyeMble pe3ynbTaTbl OCBOEHUA AUCLUNINMUHDI
OcBoeHue copepxaHusi yyebHOM aucumninHbl «®dusmka» obecneymsaeT

AOCTWXKEeHNEe obyyaloWmMMncs cnegyowmnx pe3ynbTaToB:
JINYHOCTHBIX:



- COPMMPOBAHHOCTb MMUPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO pasBUTUS HAyKMm W OOLLECTBEHHOW MpPaKTMKW, OCHOBAHHOrO Ha Awuarore
KynbTyp, CNOCOOCTBYIOLLIErO OCO3HAHMIO CBOEro MeCcTa B NOSIMKYNbTYPHOM MUPE;

- TOTOBHOCTb W CMOCOBHOCTL K o0b6pasoBaHUO M camMoobpasoBaHUKO Ha
NPOTSXKEHUM BCEMN XNU3HM;

- OCO3HaHWEe LEHHOCTU Hay4yHOW AeATEeNbHOCTM, FOTOBHOCTb OCYLLECTBIATb
MPOEKTHYIO MU UCCeAoBaTENbCKYIO AeATENbHOCTb MHAMBMAYANBHO U B rpynne.

MeTanpeaMeTHbIX:

- camocTodaTenbHO  hopMynuMpoBaTtb M akTyanuauposatb  npobnemy,
paccMmaTpuBaTb €e BCECTOPOHHE;

- BbISBMIATb 3aKOHOMEPHOCTM M NPOTMBOPEYNSA B pacCMaTpUBaEMbIX SABMEHUSX;

- BnageTb HaBblkaMu y4eBHO-MccneaoBaTenbCKOM U MPOEKTHOW AEATENbHOCTH,
HaBblkaMu paspeLleHus Nnpobnem;

- CNOCOOHOCTb U FOTOBHOCTb K CaMOCTOSITENIbHOMY MOWCKY METOAOB peLLeHus
NPaKTUYECKNX 3a4ad, MPUMMEHEHUNIO Pa3fMYHbIX METOA40B MNO3HAHMS;

- (hopmupoBaHMe  Hay4yHOro TUMa  MbIWSEHWS,  BrafeHMe  Hay4HoOWN
TEPMUHOSOMMEN, KIOYEBLIMM NMOHATUAMW 1 METOLAMM;

- aHanuaupoBaTb MOSMyYEeHHble B XO4e pPeLleHus 3agjayn pesynbTaTbl,
KPUTUYECKN OLEHMBaATb WX [OOCTOBEPHOCTb, MPOrHO3MpPOBaTb W3MEHEHME B HOBbIX
YCINOBUSIX;

- BrageTb HaBblkaMy MOMy4YeHUS MHOPMaLMM U3 UCTOYHMKOB pPasHbIX TUMOB,
CaMOCTOATENbHO OCYLLECTBNATb MOUCK, aHanus3, cMcCTeMaTmsaumio U UHTepnpeTaumo
NHOPMaLUN pasnmyHbIX BUAOB U hopM NpeacTaBneHmns;

- CaMOCTOATESIbHO COCTaBMnATb NfaH peleHuMs npobnembl C  y4eToMm
NMEIOLLMXCS PECYPCOB, COOCTBEHHBLIX BO3MOXHOCTEN U NPEANOYTEHNN;

- pacwmpaTb pamMku y4ebHOro npeameTa Ha OCHOBE NNYHbLIX NPEANOYTEHWUI;

- pas’BEpPHYTO WM NOMMYHO M3naraTb CBOK TOYKY 3PEHUSA C UCMOSIb30BaHMEM
A3bIKOBbIX CPEACTB;

- BrageTb  HaBblkamMy  MO3HABATENbHOM  pedrieKCUM  Kak  OCO3HaHWUS
coBepLUaeMbIX 4ENCTBUN U MbICIINTENbHbIX NPOLECCOB, UX PE3yNbTaTOB U OCHOBAHWNA;

- MOHUMATb M UCMNONb30BaTb MPEUMYLLECTBA KOMAHAHOM U WHAMBUAOYAIbHOM
paboThbl.

MpeamMeTHbIX:

- CchopMUPOBAHHOCTb NPeACTaBfeHn O PONn U MecTe (OU3NKN U aCTPOHOMUN B
COBPEMEHHOM HAy4YyHOW KapTUHE Mupa, O CUCTeEMooOpasylowen ponu Uankun B
pasBUTUN €CTEeCTBEHHbIX HayK, TEXHUKM W COBPEMEHHbIX TEeXHONorumM, O BKrage
POCCUNCKUX U 3apybexHbIX YYEHbIX-OU3MKOB B pPasBuUTME HayKu, MNOHMMaHue
PU3NYECKOM CYLLHOCTU Habnogaemblx SBAEHUA MUKPOMMPA, MakpoMmpa 1 Meramupa;
NOHMMaHME POMM acCTPOHOMUM B MPaAKTUYECKOM [OeATEenbHOCTU 4YeroBeka W
AanbHenWweM Hay4yHO-TEXHUYECKOM pasBUTUKX, ponu  usnkn B (OpMUPOBaHUMK
Kpyrosopa u (PyHKUMOHANbHOMW FPaMOTHOCTU YenoBeka Ofs peLUeHUs MPaKTUYEeCKUX
3apav;

- C(bOpMMPOBAHHOCTb YMEHUI pacno3HaBaTb pusndeckue siBrneHns (npoLeccol)
N OOBACHATL MX HA OCHOBE M3YYEHHbIX 3aKOHOB: paBHOMEPHOE M PaBHOYCKOPEHHOE
NPAMONIMHENHOE OBWXEHWe, CBODOAHOE nafeHue Ten, OBMXEHWE MO OKPYXKHOCTW,
WHepunsa, B3auUMOAEWCTBME Tern, KonebaTenbHoe ABMXEHWE, PEe30HaHC, BOJSIHOBOE
ABmxeHue; ouddysuns, 6poyHOBCKOE ABMXKEHME, CTPOEHUE XNOKOCTEN N TBepabIX Ten,
n3meHeHne obbema Ten npu HarpeBaHuM (OXNnaxaeHuu), TennoBoe paBHOBECKE,
ucnapeHue, KoHAEHcauusi, nnaBneHwe, Kpuctannusauums, KuneHue, BIaXHOCTb
BO3yxa, CBA3b CpedHel KUHETUYECKOW 3HEeprun TennoBOro ABWXKEHUS MONeKyn C



abcontoTHOM TemnepaTypon, MNOBbIWEHWE AaBfeHWs rasa npu ero HarpeBaHuuM B
3aKpbITOM coOCyde, CBA3b Mexay napamMeTpamMu COCTOSHWUSA rasa B M30mnpoueccax;
anekTpusauma Tesn, B3aMMOAEWCTBME 3apsiaoB, HarpeBaHME MNPOBOAHMKA C TOKOM,
B3aMMOAENCTBME MArHUTOB, 3NIEKTPOMarHUTHas MHAYKUUS, OeNCTBME MArHUTHOrO Nons
Ha NPOBOAHMK C TOKOM M ABWXYLLUMACA 3apsag, 3NeKTpoOMarHnTHble konebaHust n BOSHbI,
NpPAMOSMHENHOE pacnpocTpaHeHue cBeTa, OTpaxeHue, npenioMmneHue,
UHTepepeHuns, audpakuus ©n  nonapusauus  ceBeTa, [OUCNEpcus  CBETa,
doToanekTpuyeckum 3pdeKT, CBETOBOE [aBfieHue, BO3HUKHOBEHWE JIMHENYaToro
crekTpa atoma Bogopoaa, ecTeCTBEHHas U UCKYCCTBEHHAsA pagnoakTUBHOCTb;

- BageHne ocHoBononararwuMm U3NYECKUMN MOHATUSAMU N BENTIMYUHAMMN,
XapakTepusylowmmm  dusnyeckme  npoueccbl  (CBA3aHHbIMM  C  MeXaHUYeCKUM
ABWXEHNEM, B3auUMOAENCTBMEM TeJfl, MEeXaHUYEeCKMMM KonebaHMsMM U  BOSHAMMU;
aTOMHO-MOMEKYNAPHbLIM CTPOEHNEM BeLecTBa, TennoBbIMU npoweccamu;
3NEKTPUYECKMM U MarHUTHbIM MOMSIMU, SNEKTPUYECKUM TOKOM, 3EKTPOMArHUTHbIMU
KonebaHusMm ” BONMHaAMMU, OMNTUYECKUMU ABMEHUSIMU, KBAHTOBbLIMU SIBNEHUAMMN,
CTPOEHMEM aTtomMa WM aTOMHOro  S4pa, pagMOaKTUBHOCTLIO); BnageHue
OCHOBOMOMNararLWmnMm aCTPOHOMMYECKUMN NOHATUAMM, No3BONAOLWMMN
XapakTepu3oBaTb MNpPOLECCHl, NPOUCXo4sWMe Ha 3Be3fax, B 3BE3AHbIX CUCTEMaX, B
MeXranakTuyeckon cpefe; ABumkeHne HebecHbIX Tes, aBonoumio 38e3 u BceneHHom;

- BIageHne 3aKOHOMEPHOCTSAMM, 3aKOHaAMM U TeopusMU (3aKOH BCEMUPHOTO
Tarotenus, |, Il n lll 3akoHbl HblOTOHA, 3aKOH COXpPaHEHUS1 MEXaHWYECKOW 3JHEPruu,
3aKOH COXpaHEeHUs1 MMNynbca, NPUHLMM Cynepno3numm cun, NPUHUMN paBHONPaBHOCTM
WHepLuManbHbIX CUCTEM OTCYETa; MONEKYNSPHO-KUHETUYECKYIO TEeOopuld CTPOEHUSA
BELLLECTBA, ra3oBble 3aKOHbl, MEPBbLIA 3aKOH TEPMOAMHAMMKK; 3aKOH COXPaHEHUs
anekTpuyeckoro 3apsaa, 3akoH KynoHa, 3akoH Oma gns yyactka uenu, 3akoH Oma ans
NMOSTHOW 3nekTpuyeckon uenu, 3akoH [bxoyns - JleHua, 3akOH 3neKTpoMarHUTHOW
WHOYKUMWN, 3aKOH COXPaHEHUs1 3Hepruu, 3akoH MNPAMOSIMHENHOro pacnpoCTpaHeHUs
CBETa, 3aKOH OTpPaKEeHusl CBETa, 3aKOH MPENIOMNEHMS CBETA; 3aKOH COXpaHeHus
9HEepruun, 3akKoH COXPaHEHUA MMMyrbCa, 3aKOH COXPaHEHUsl 3NeKTpUYeckoro 3apsaa,
3aKOH COXpaHEeHMs1 MacCoBOro u4wucrna, noctynatbl bopa, 3akoH paguMoakTMBHOrO
pacrnaga); yBepeHHOe WCMOoNb30BaHME 3aKOHOB M 3aKOHOMEPHOCTeW Mpu aHanuse
om3NYECKMX ABIEHNIN U NPOLLECCOB;

- YMEHMWe yunTbiBaTb rpaHuLbl NPUMEHEHNS N3YYEHHbIX (PU3NYECKNX MoLenemn:
MaTepuanbHasa TouKa, MHepumanbHas cucTema OTcuyeTa, uaeanbHbli ras; Moaenu
CTPOEHUS ra3oB, XXUAKOCTEN U TBEPAbIX TEN, TOYEYHbIN ANEeKTPUYEeCKNin 3apsag, aaepHas
MOAENb aToMa, HyKITOHHasi Mo4erNb aTOMHOIo sapa Npu peLleHnn Pusndecknx 3agad;

- BIlageHne OCHOBHbIMW MEeTOA4aMM Hay4yHOro MO3HaHWUA, UCNOSb3yeMbIMU B
du13mMKe: NPOBOAUTL MPSIMbIE N KOCBEHHbLIE U3MEPEHNSA (PU3NYECKMX BENUNYMH, BbiOMpas
onTMMarbHbIN CNOCO6 M3MEpPeHUss WU  UCMNOSb3ys W3BECTHblE METOAbl OLEHKM
NorpeLLlHoOCTEN U3MepeHUn, NPOBOAUTbL UCCNedoBaHME 3aBUCUMOCTEN (PUIUYECKUX
BENIMYNMH C  WUCMOSMb30OBaHMEM MPSAMbIX U3MEPEHUN, OOBACHATL  MONyYEeHHble
pe3ynbTaTtbl, UCMOMb3ys PU3NYECKME TEOPUU, 3aKOHbI N MOHATUS, U AenaTb BbiBOAbI;
cobniogate npasuna 6e3onacHoro Tpyaa npu NpoBedeHUM UCCNefoBaHUA B paMKax
yyebHOro  akcnepMmeHTa U y4ebHO-uccnegoBaTenbCKOM — OEATENbHOCTM  C
MCNOnb30BaHMEM  UUMPOBBIX  MU3MEPUTENbHbLIX  YCTPOUCTB U nlabopaTopHOro
obopynoBaHus; chopMMPOBAHHOCTb NPEACTABMEHNN O METOAAX MONyYEeHUSA HaydHbIX
aCTPOHOMMUYECKNX 3HAHWUN;

- C(bOpMMPOBaAHHOCTb YMEHUs pellaTb pacyeTHble 3aJadn C ABHO 3aJaHHOW
dm3ndeckon Mopesnblo, UCNonb3ys U3nyeckue 3akoHbl M MPUHUUNBLI, Ha OCHOBE
aHanusa ycrnoBus 3agayn BblOMpaTb PU3NYECKYD MOAenNb, BblAenATb pusmyeckue
BENUYUHBbI M POPMYIbl, HEOOXOoOUMbIE ONA €€ pelleHusi, NPpoBOAUTb pacyeTbl U
oueHMBaTb pearibHOCTb MNOSIYYEHHOro 3HayeHuUst (PU3NYECKOM BENMYUHLI, peluaTb



Ka4yeCTBEHHble 3aJayvn, BbiCTpamBad JIOTMYECKM HEMNPOTUBOPEYUMBYIO  LIENOYKY
pacCy>XleHUn C Ornopon Ha Wu3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U U3NYeckne
ABIIEHWS;

- CPOPMMPOBAHHOCTb  YMEHWA MNPUMEHSATb  MOMyYEeHHble 3HaHuMa  Ons
00BbACHEHUSA YCNOBUN NPOTEKAHUA PU3NYECKUX SIBIIEHUI B NMPUPOAE U ANS NPUHATUSA
NPaKTUYECKNX peLleHun B NOBCEeOHEBHOW XuU3HWU ansa obecnedeHnss 6es3onacHOCTU npu
obpaweHun ¢ OGbITOBbIMM MpMboOpaMn U TEXHUYECKMMU YCTPOMCTBAMM, COXPaHEHUS
300pOBbS M COBNIOOEHUS HOPM 3KOMOrMYEcKoro MoBedeHUs B OKpyXalollen cpene;
NOHMMaHMe HeobXoOUMOCTU MPUMEHEHUS AOCTWXKEHUN (U3MKM U TEeXHONOorMm Ans
paunoHanbHOro NPUPOaONONbL30BaHUS;

- CHOPMMPOBAHHOCTb COBCTBEHHOM MO3ULMN MO OTHOLUEHUIO K (PU3NYECKON
MHdOpMaLUK, NoslydyaeMon U3 pasHbIX UCTOYHUKOB, YMEHUIW UCNOMb30BaTh LMEpPOoBbIE
TEXHOSOrMM  ONA Mnoucka, CTPYKTYPUPOBaAHWUA, MWHTeprnpetTauun u npeacraBrieHus
y4yebHOM W Hay4dyHO-MonynsapHon uHdoOpMaumn; pasBUTUE YMEHUN KPUTUYECKOTO
aHanusa nosiydaemoun nHgopmauuu;

- OBnageHwe ymeHusMn paboTaTb B rpynne C BbINOSIHEHNEM Pa3fUYHbIX
coumarnbHbIX ponen, nnaHvpoBatb paboTy rpynnbl, paunoHanbHO pacnpenenstb
AEeATEeNbHOCTb B HECTaHAAPTHbIX CUTYaUUsiX, adeKBaTHO OUEHMBATb BKIa4 KaXKaoro u3
YYaCTHUKOB Fpynnbl B peLleHne paccMmatpmBaemoun npobnemel;
oBnageHue (copmMMpOBaHHOCTb NPELCTaBNEHU) MNpasuiamMu 3anncu U3an4eckKmnx
dopmyn penbedHO-TOYEeYHON cucTembl 0603HadeHun J1. Bpamna (ana cnenbix U
cnaboBuasmx obyyaromxcs

2. YcnoBua arTtecTtauuu: KpUTEPUEM YCMELIHOCTM OCBOEHMs1 y4ebHOoro marepuana
ABNAETCA J3KCNnepTHasda OueHKa npenogaBsaTtend, YyduTbiBalowaa peryndapHOCTb MnoceweHuns
o6a3aTenbHbIX y4eBOHbIX 3aHATUI, TEOPETUYECKUX 3HAHUIN N BbINOMHEHNS NPaKkTU4eckux paboT.

Bpems atTrectauum:

noaroToBka 15 MWH.;
BbiMoONHeHMe 1 4aca 15  MUH.;
ocdopmneHme ncgavya_ 15  MuH,;
BCEro 1 yvaca 45 MWH.

3. Mporpamma oueHUBaHUA KOHTPONUPYEMbIX pe3yfibTaTOB OCBOEHUA y4eOHOMN
OVUCLUNIUHbI:

Tekywasn KoHTponupyemble moaynu,
artTecTtauus pasgenbl (TeMbl) AUCLUNNUHDbI
M UX HauMeHoBaHue'

HanmeHoBaHue
OLieHOYHOro cpencrTBa

BeeneHue. ®unsnka n metoabl | Bonpockl Ana cobecenoBaHus.
Hay4YHOro NO3HaHUA BxogHon KoHTponb (TecT)

MpakTnyeckasa padoTa.
2 MexaHuka CamocTosiTenbHble pabotbl NeNe 1, 2, 3.
DUINYECKUI JUNKTAHT.

DPU3NYECKUN ONKTAHT.
CamocTtogartenbHas pabota Ne 4.
TecToBble 3agaHUs.

MonekynspHasa domsnka u
TepMogMHamMuKa

dU3NYECKUIA OUKTaHT.
4 AneKkTpoanHammka TecToBblE 3a4aHuUs.
KoHTponbHas paborTa.




5 KonebaHusa 1 BomnHbI

dU3NYECKUIA OUKTaHT.
TecToBbIE 3a0aHMUA.

6 OnTuka

DOU3NYECKUIA OUKTaHT.
TecToBble 3agaHus.
CamocTogartenbHas pabota Ne 5.

7 KBaHTOBasa punsmka

dU3NYECcKUN ONKTAHT.
TecToBble 3agaHuUS.
KoHTponbHass paboTa.

8 CtpoeHune BceneHHom

Bonpochkl onsa cobecengoBaHus.
MpakTnyeckasn paboTa.

MpomexyToyHas aTrecTauus

NTorosoe Tectun poBaHune

4. TunoBble KOHTPOJIbHbIE 3aAaHMA ANA OLUEHKN 3HaHUW, YMEHUN, HaBbIKOB
M (nnu) onbiTa AOEATEeNbHOCTU, XapaKTepusyrwux 3Tanbl ¢opMupoBaHUsA
KOMMNeTeHUM1 B npoLecce 0CBOEHNA obpa3oBaTesribHOW NporpamMmbl




MWHOBPHAYKM POCCUIN
BOPUCOINIEECKUA ®UINUAT
®EOEPAITBHOINO NOCYAAPCTBEHHOIO BIOMKETHOIMO OBPA3OBATESIbBHOIMO YYPEXOEHUA
BbICLUEN O OBPA30OBAHUA
«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(B® Prooy BO «Bl'Y»)

Kacenpa ectectBeHHOHay4HbIX U 0OLWeobpa3oBaTeNbHbIX AUCLUNIUH

MpakTnyeckue, caMmocTosiTeNnbHbIe U KOHTPONbHbIE PaboTbl, TeCTOBbIE 3a4aHUA
no auncuunnuHe — C0O0.01.05 ®dusuka

BBEAEHUE. PUSUKA U METOAblI HAYYHOI'O MO3HAHUA

Bonpocbl ans cobecegosanus

1. OxapakTepusynte aTanbl CTaAHOBMEHWS W pasBuTua  Gu3MKnM  Kak
9KCNEepPUMEHTAalIbHON HayKMW.

2. EcTtecTBeHHOHay4HbIi MeTOA4 MO3HAHUSA, €ro BO3MOXHOCTM W TpaHuULb
NPUMEHNMOCTMN.
Pornb akcnepumeHTa u Teopum B npoLecce no3HaHus npupoapl.
Hay4HbIi 3KCNEPUMEHT U €ro 0COBEHHOCTH.
YTto Takoe Hay4Has runotesa?
YTto Takoe cmsnyeckas mogenn?
Mepeuncnnte n oxapaktepuadynte yHaaMeHTasnbHble uanyeckme Teopun.
KakoBbl npegens! NPMMEHNMOCTU (ON3NYECKON TEOPUN.
Mepeuncnute 6a3oBble PU3NYECKME BENNYMNHDI.
10 MorpelHoOCT n3mepeHun.
11. Ponb u13mkn B N03HaHMM BELLECTBA, NOSs, NPOCTPAHCTBA U BPEMEHN.
12. MaTepwus, Buabl ee cyliectBoBaHUA.PoOpMbl OBUXKEHUST MaTEPUMN.

©CONOO AW

BxodHoul koHmposnb (mecm)
BapuaHT 1

1)YKasaTb, B KakMx U3 NPMBEAEHHbIX HMXKE Cnyyasx U3dyvyaemoe TEeNo MOXHO MPUHATb
3a MaTepuanbHy TOYKY:

A) BbIUNCNAIOT JaBMEHNE TPaKTOpa Ha rPYHT;

B) onpenensioT BbICOTY NOAHATUS paKkeThl;

B) paccunTtbiBatoT paboTy, COBEPLUEHHYIO MPU NOAHATUN PaKeThbI.
2) Kakasi eanHuua siBNsieTcsl OCHOBHOW efuHuLen maccbl B MexayHapogHou cucteme

ncumncneHma?
A) munnurpamm;  B) rpamm;  B) kunorpamm; ") TOHHa.
3) Teno maccon m ABMXKETCS CO CKOPOCTbIO U. KakoBa KMHeTUYecKasi aHeprust tena?
2
A) mo ; B) mu; B)&.
2 2
4) Kakyto CKOPOCTb MEPEMEHHOIO ABMXEHMWS NOKa3bliBaeT CNngoMeTp aBTomMobuna?
A) cpeaHtoto; B) MrHoBeHHy10;
B) makcumanbHyio; ") cpean oTBeTOB, a, 6, B HET NPaBUIBHOMO

5) YcrtaHoBUTE cOOTBETCTBME MexXay (U3MYECKUMU BEUYMHAMU U eOuHMLaMu
N3MepeHna aTX BenuyunH B cucteme CU:

A) paboTa 1) kunorpamm

B) macca 2) HbtoTOH

B) cuna 3) xoynb



6) Mon geictenem cunbl 10 H Teno aemxeTcs ¢ yckopeHnvem 5 m/c?. KakoBa macca
Tena?
OtBet Kr
7) KakoBa KnHeTnyeckasi aHeprusi asTomobunst maccon 17, ABMXKYLLErocsi CO CKOPOCTbHO
36 km/4?
OTBeT [k
8) Bbligenute w©3 nNepeyUCcneHHbIX MOHATUN eAUMHULUBI  U3MEepeHnsa  PU3NYEeCKnX
BENNYMHBI:
memp, OnuHa, nyms, fnUHelKa, M/c, KurogpamMm, 8€Cbl, UHEPUUS,
criudomemp, CKOpOCMb, 8pPeMs, HbIOMOH, 83aumodelcmsue.
9) Ha pucyHke nokaszaHa MeH3ypKa C XWAKOCTbI0. Bbibepute npasunbHoe
yTBEpPXAEHME.
A) 06BbeM XMAKOCTU B MeH3ypke BonbLue 25 mn
B) ueHa neneHnsa MeH3ypku paBHa 2 Mn
B) ueHa penennsa mensypku pasHa 0.5 mn
") meH3ypka TMpe npnbop Ana namepeHnss obbema razoobpasHblx Ten

Mn

Ll'l Il'l I

BapuaHT 2
1) MOXHO N1 NpUHATL 3eMIT0 3a MaTepuanbHY TOYKY NpU pacyeTe:
A) pacctosHus ot 3emnu go ConHua;
B) nytu, npongeHHoro 3emnen no opbute Bokpyr ConHua;
B) anvHbl akBaTopa.
2) Kakasi eanHuLa siBnsieTcAa OCHOBHOM eauHuuen anvHel B MexagyHapogHou cucteme
ncymcneHna?

A) MunnumeTp; B) caHTUMeTp; B) meTp; ') kunomeTp.
3) Teno maccon mnogHATo Ha BbicOTy h. KakoBa noTeHumanbHasa aHeprusi Tena?
2 2
m kx
A)mg B) i B)~-  Npghi  mmgh

4) [1Ba manb4unka pactarmeatoT gnHamomeTp. Kaxabin npunaraet cuny 100 H. Yto
nokasblBaeT AuHaMomeTp?

A) 100H; B) 200H; B) 50H; T) OH.
5) YcrtaHoBUTE cCOOTBETCTBME MeXAy (U3MYECKMMU BeENUYMHAMU U eOuHULaMU
N3MepeHns aTuxX BenuymnH B cucteme CU:

A) AnvHa BOMHbI 1) cekyHaa
B) yactoTa konebaHuin 2) lepuy
B) nepuopg konebaHun 3) meTp

6) Mopa peiictenem cunbl 20 H Teno aewmxeTtcs ¢ yckopeHnvem 5 m/c?. KakoBa Macca
Tena?
OtBet Kr
7) KakoBa KmHeTuMyeckas aHeprnss aBToMoOuna maccon 2,5 T, ABMXKYLLEroca co
CKOPOCTbIO 72 KM/Y?
OTtBeT [k
8) Bbigenute n3 nepedncrnieHHbIX NOHATUN PU3nNYeckme BENNYUHBI:
memp, rnymsb, fiuHelKa, M/C, KurogpaMm, 8€Cbl, UHEPYUS, Macca,
criudomemp, CKOPOCMb, 8PEMS, HbIOMOH, 83aumodelicmeue
9) Ha pucyHke nokasaHa 4acTb LWKanbl TepMoMeTpa. a5
Bbibepute npaBunbHoe yTBEPXKAEHNE
A. LleHa neneHna tTepmomeTpa paBHa 1 °C.
b. Lena neneHusa TepmomeTpa pasHa 0,1 °C.
B. MNoka3aHune TepmomeTpa 6onblue 37 °C.
I". MNokasaHne TepmomeTpa meHblie 36,6 °C.
KpuTepum OLIEHOK:

“C
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oueHka 5 — 91%-100% BbINOMHEHHbIX 3adaHUN
oueHka 4 — 71%-90% BbINOMTHEHHbIX 3a4aHUN
oueHka 3 — 50%-70% BbINOMHEHHbIX 3adaHUN

Pazpgen 1. MEXAHUKA
lMpakmuyeckas paboma

3agaHue 1. 3anonHuTe cucTtemMaTmanpyroLyo Tabnuuy
OCHOBHBbIE BEJIMYMHbI KWUHEMATUKA

Eannuua
N3MepeHns

Bennuynua* O603Ha4veHne Onpepgenexne dopmyna

*- He MeHee 5 humsnyecknx BennunH M3 pasgena KuHematuka ( Hanpumep, CKOPOCTb,
yCcKopeHue, nyTb, NnepemelleHne, yrioBas CKOpoCTb U Ap)

3agaHue 2. 3anonHutb obobLarwyo Tabnvuy

| 3akoH HbloTOHa Il 3akoH HbloToOHa 1l 3akoH HbloTOHa

dopmynunpoBka

MaTtemaTunyeckas
3anucb

PucyHok

OcobeHHocTH

Mpumepsl
NposiBrieHns

CamocmosimeribHasi paboma Ne1 « OcHO8bI KUHEMamuKuU »
BapuaHT 1

1. 3aBMCUMOCTb KOOpAUHATbI OT BPpEMEHU NPU ABWXEHUN Tena nmeeT BUA

x=-5+12t. Oxapaktepusynte gaHHOe ABWXeHue Tena. Yemy paBHa HadanbHas
KoopauHata Tena? Ero ckopocTtb? Yemy byaeTt paBHa koopaguHata yepes 10 c?

2. YpaBHeHue KoopauHaThl Tena umeeT Bua x=4+1,5t+t2. Kakoe aTo ABMXeHME?
HanunwunTte cdopmyrny 3aBUCUMOCTU CKOPOCTU Tena OT BpeMeHn. YeMy paBHbl CKOPOCTb
N KoopauHaTta Tena yepes 6 c?

BapwuaHT 2

1. 3aBMcuMMOCTb KOOpAWHATbl OT BPEMEHU nNpu OBWXKEHUW Tena uMmeet
Bua  x=150t. OxapakTepusynTe AaHHOe OBWXeHWe Tena. Yemy paBHa HadanbHas
koopauHata Tena? Ero ckopocTtb? Yemy byaet paBHa koopauHata yepes 10 c?

2. YpaBHeHMe KoopauHaTbl Tena MMeeT BuA x=6+7t’. Kakoe 3TO ABMXEHMe?
Hanuwwnte dopmyny 3aBUCUMOCTM CKOPOCTM Tena OT BpeMeHW. YemMy paBHbl CKOPOCTb
N KoopauHaTta Tena yepes 6 c?

BapwuaHT 3
1. 3aBuCUMMOCTb KOOpAWHATbl OT BPEMEHU nNpu OBWKEHUW Tena uMmeeT
BUg x=8400-250t. OxapakTepusynte paHHOe ABWXKeHue Tena. Yemy paBHa

HavanbHasa koopauHata Tena? Ero ckopoctb? yeMy OygeT paBHa koopauHata yepes 10
c?

2. YpaBHeHMe koopauHaTbl Tena umeeT Bug x=5t2. Kakoe aTo ABwKeHMe?
HanuwuTte dopmyny 3aBUCMMOCTM CKOPOCTU Terna OT BpeMeHU. Yemy paBHbl CKOPOCTb
N KoopauHaTta Tena yepes 6 c?

BapuaHTt 4

1. 3aBuCUMOCTb KOOpAUHATbl OT BPEMEHUM Npu OBWXKEHUW Tena uMeeT
BMA x=20t. OxapakTtepuadynte faHHOe OBwxeHue Tena. Yemy paBHa HayanbHas
koopanHata Tena? Ero ckopocTb? yemy 6yaeTt paBHa koopanHaTta yepes 10 c?




2. YpaBHeHMe koopauHaTbl Tena uMeeT Bua x=9t-4t>. Kakoe 3To ABMXeHMe?
HanuwunTte cdopmyrny 3aBUCUMOCTU CKOPOCTU Tena OT BpeMeHU. Hemy paBHbl CKOPOCTb
N KoopauHaTta Tena yepes 6 c?

BapuaHT 5

1.3aBUCMMOCTb KOOpAMHATBHI OT BPEMEHW MNpU OBWXKEHUM Tena uMmeeT Bug
x=250-5t. OxapakTepusynte pagaHHoe [OBWXeHWe Tena. Yemy paBHa HadanbHas
koopanHata Tena? Ero ckopoctb? Yemy 6yaet paBHa koopanHata yepes 10 c?

2.YpaBHeHVe KoopauHaTbl Tena umeeT Bua x=2+2t+t2. Kakoe aT0 OBMXeHue?
Hanvwute copmyny 3aBMCMMOCTM CKOPOCTM Tena OT BpemeHu. Yemy paBHbI
CKOpPOCTb W KoopauHaTa Tena vepes 10c?

CamocmosimenbHas paboma Ne2 « OcHo8bl QUHaMUKU»
BapuaHT 1

1. CamoneT BbIXOOUT M3 MUKUPOBAHWUS, OMUCbIBAs B BEPTUKaNbHOW NITIOCKOCTU
Ayry okpyxHoctu pagumycom 800 M, umes cKopocTb B HmxHen Touyke 200 m/c. Kakyto
neperpysky mcnbiTbiBaeT netynk? Macca netumka 70 kr. Yemy paBeH BecC neTymka B
HWXHEN To4ke?

2. Onpepenunte maccy aBToMobunsi, Ha KOTopbIn aencteyeT cuna Tarm 15 kH,
Bbi3blBalOLLaA [BWXeHMe aBTomobuns c yckopeHnem 1,5 wm/c?. KoadbdpuumeHT
CONPOTUBNEHUN ABMXEHNIO aBToMOobunsa coctaenset 0,06.

3. Teno maccon 0,2 Kr cockanb3biBaeT 6e3 TpeHNsa C HaKMOHHOW MIIOCKOCTU C
yckopeHuem 4,9 m/c?. YemMy paBeH yron HaknoHa niocKOCTU K TOPU3OHTY?

4. [Ba T1ena maccamm mi1= 0,5 kr  mz2= 0,6 kr cBsi3aHbl HEBECOMON W
HepacTsXXKMMOM HUTbIO. Kakyto cuny HeobxoaumMo NpunoXntb K rpydy Maccom m1, 4ytobbl
YCKOpPEHME CUCTEeMbl Tpy30B Obino paBHO 1 M/c?? KoadpUUMEHT TpeHus rpy3oB O
rOpM30OHTarbHYH NOBEPXHOCTb paBeH 0,3.

BapuaHT 2

1. Onpegenute Bec Marnbymka Maccon 42 Kr B MNOMOXEHWW, YKa3aHHOM Ha
PUCYHKe, ecrnn paguyc OKpY>KHOCTU paBeH 20 M, a CKOPOCTb MaribyMka Ha caHkax paBHa
10 m/c. Hangute neperpysky B 3TOM TOYKE.

2. C kakum yckopeHuem ©OypeT ngsuratbes Teno maccom 800 r no
rOPU3OHTaNbHOM MOBEPXHOCTU nog Aenctemem cunbl 2 H? KoadpduumeHT TpeHus
paBeH 0,2.

3. Kakylo ckopocCTb npuobpeTeT TeNo y OCHOBAHUS HAKITOHHOW NAIOCKOCTU, €CNn
AnvHa nnockoctn L = 1 m, ee BbicoTa h = 70,7 cMm, ko3 numeHT TpeHna paseH 0,37

4, [Ba T1ena maccamm mi1= 0,5 kr  m2= 0,6 kr cBsiI3aHbl HEBECOMOW W
HepacTshkumon HUTblo. K Teny macconm m1 npunoxeHa cuna F = 4 H. KoaddumumneHt
TPEHMSA rpy30B O rOPU3OHTaNbHY0 NOBEPXHOCTb paBeH 0,3. C kakum yckopeHnem ByayT
ABUraTbCA rpy3bl?

CamocmosimernbHasi paboma Ne3 «3aKkoHbl COXpaHeHUs1 8 MeXaHUKe»
BapuaHT 1

1.CkopocTb MaLwmHbl maccon 1,5 T Bodpocna ¢ 30 km/4 oo 72 km/4. Yemy paseH
UMMYNbC CUNbl, 4ENCTBOBABLLEN HA aBTOMOOUNb?

2. Yenosek maccon 70 kr, 6erywmnm co CKOpoOCTbiO 5 M/C, LOrOHSIET TenexKy
mMaccon 50 Kr, OBWXYLLYIOCS CO CKOpPOCTbio 1 M/C, n BckakmBaeT Ha Hee. C kakowm
CKOPOCTbO OHM ByayT npoaormkaTb ABMXKEHNE?

3.Teno maccon 12 kr 6bIN0 NOAHATO € BbicOTbl 10 M Ha BbicOoTy 14 M Hag
3emrnen. Yemy paBHa paboTa cusnbl TSXKECTU NpU nogbeme Tena?

4. Teno GpolweHo BepTUKanbHO BBEPX CO ckopocTbio 20 mM/c. Ha kakon BbicOoTe
CKOpOCTb Tena byaet paBHa 10 m/c?



5.CHapsag macconm 50 Kr, neTtawmi BOOMb pPenbcoB cO ckopocTbio 600 m/c,
nonagaet B nnatcgopmy mMaccon 10 T un 3actpeBaeT B necke. CKOpocTb CHapsia B
MOMEHT nageHusi obpaayet yron 450 ¢ ropMsoHTOM. Yemy paBHa CKOPOCTb nnatgopmbl
nocrne nonagaHus cHapsiga, ecnu nnatgopma ABWKETCS HaBCTpedyy cHapsgy co
ckopocTbto 10 m/c?

BapwuaHT 2

1.Kak nsmeHunacb CKOpoCTb aBTOMaLUMHbI Maccon 1 T, ecrnv Ha Hee B TeYeHue 2
MUHYT gencrteoBana cvna 83,3 H? HavyanbHas ckopoCTb MaLUUHbI 36 KM/Y.

2.Yenogek, Gerywmm co CKOpocTbio 4 M/C, OTOHAET TENEXKY, ABMXYLLYIOCA CO
ckopocTbio 1,5 Mm/c, n BckakmBaeT Ha Hee. C KakoW CKOPOCTbK CTaHeT ABuraTbCs
Tenexka nocrne atoro? Maccel YenoBeka u TENEXKN COOTBETCTBEHHO 60 1 25 Kr.

3. Yemy paBHa macca Tena, ynaswero ¢ BbicoTbl 20 M Ha 3emnto, ecnn paboTa
CUIbl TsSHKeCTn npu aTom coctasuna 3920 [x?

4.Ha kakon BbIiCOTe noTeHuuanbHasa aHeprusa Tena, GpOoLEHHOro BepTUKanbHO
BBEPX C HAa4YanbHOW CKOPOCTbIO 15 M/C, paBHa NOMIOBUHE €ro KNHETUYECKON IHEPrnn?

5.3 nywkn maccom 200 kr BbiietaeT agpo macconm 1 kr nog yrnom 600 K
ropu3oHTy co ckopocTbio 400 m/c. KakoBa CKOPOCTb OTAauu NyLLKU nocne BbicTpena?

Paspen 2. MOJNIEKYNAPHAA ®U3UKA U TEPMOOAUHAMUKA

CamocmosimernbHas paboma Ne4
BapunaHT 1

1. Onpegenute MOMSPHYIO U MOSNEKYNAPHYHO MaccChl Kanusa n TutaHa

2. KakoBa macca 30 monew cepHow kucnotbl (H2S04)?

3. Onpegenute cpefHIO KBagpaTUYHYK CKOPOCTb Monekysnbl rasza npu 0°C.
MonsapHas macca rasa M = 0,019 kr/monb.

4. WpeanbHbiK ra3 3aHMmaeT o6beéM 15n n nmeet pgasnenme 100k(Ma. Kakosa
€ro BHYTPEHHSASA 3HEPrmua?

5. Temnepatypa HarpesaTtens wuaeanbHoro Tennosoro Aasuratena 127°C, a
Temnepatypa xonoaunbHuka — 7°C. Kakoe KonmMyecTBOo TennoThl oOTAaeTcs
XONOAUNbHUKY 3a 1C, ecnu OT HarpeBaTtensa Asuratenb nonyvaeTt execekyHaHo 50 k[x
SHeprum?

BapuaHT 2

1. Onpegenute MONSIPHYIO U MOSEKYNSAPHYHO MacCbl CBUHLA 1 BUCMYTa

2. KakoBo konun4yecTBO BellecTBa (B Monsix), cogepxawerocsd B 10r Boabl
(H20)?

3. KakoBa cpefgHsisi KMHEeTMYecKass aHeprna atoma aproHa, ecnu Temnepartypa
rasa 17°C?

4. KakoBO faBneHve ugeanbHOro rasa, 3aHumarowero obbeém 8n, ecnu ero
BHYTPEHHSAS aHeprusa pasHa 200 kx?

5. B ngeanbHOM TennoBOM ABuratene u3 Kaxgoro KWnogKoyns TennoTbl,
nonydeHHon ot HarpesaTens, 700 [k oTgaetca xonoaunbHuky. Onpepenure
TemnepaTypy XonoaunbHUKa, ecnv Temnepartypa Harpesatens 227° .

Tecm no meme «AepecamHbie COCMOSIHUS geujecmea»
1. C yBenuyeHMem OTHOCUTENIbHOM BMAXHOCTM Pa3HOCTb OKa3aHUN CyXoro Mu
BMaXXHOro TEPMOMETPOB NCUXPOMETPA...
1) ymMeHbLUTCA.
2) yBENUYUTCS.
3) He namMeHuTCs.



2. OgvMH MOMb BRNaXHOro BO34yxXa HaxXOOUTCH B HeHacCbIWEHHOM COCTOSIHUM Mpwu
Temnepatype T wn paeBneHun p. TemnepaTypy rasa wusobapHo yesenunuunu. Kak
N3MEHUNUCh NPU 3TOM OTHOCUTENbHAas BMAXXHOCTb BO34yXa U TOYKa poCbl?

[nsa KaXXgon BennynHbl onpegennte COOTBETCTBYIOLNM XapakTep U3MEHEHUA:
1) yBenuuunacb
2) yMeHbLUMnach
3) He n3mMeHunacb
3anuwuTe B Tabnumuy BbibpaHHbIe LUMpbl ANs Kaxgon ruanyeckon BenuUmnHbl. Lindpsol
B OTBETE MOIYT NMOBTOPSATLCS.

OTHOoCUTENbHAA BNAXHOCTb BO3ayXxa Touka POChbI

3. C nomowbio Kakoro npubopa MOXHO W3MEPUTb OTHOCUTESBHYI BIAXHOCTb
BO3ayXxa.
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4. CTeknsaHHylO nNnacTUHKy nogBecunu K guHamomeTtpy. [locne aToro et
NMPUKOCHYNIUCb K MOBEPXHOCTU XWOKOCTM U OTOpBanu oT Hee. [Ana Kakow XuOKoCcTn —
PTYTW, BOAbI UNN KEPOCUHA — AMHAMOMETP MOKaXXeT B MOMEHT OTpbiBa cuiy 6onbLue?
1) [Onsa sogpl.

2) [Onsa ptytn.

3) [ns kepocuHa.

4) TlokasaHus OyayT o4MHaKoBbIE.

5. B gByx kanunnsipHbIX TpyOkax OAMHAKOBOrO paguyca HaxoguTcst Boga W cnupt
(nnoTHocTb cnupTa paBHa 800 kr/m3; nnoTHocTb Boabl — 1000 kr/m3). OgHa M3 3TUX
Xmngkoctenm nogHsnace Ha 10 MM Bblwe, 4yeM papyras. Bbibepute npaBunbHoe
yTBEPXKOEHME.

1) CnupT nogHsncs Bbllwe, Yem BoAa.

2) Bopa nogHsnack BblWwe, YeM cnvpT.

3) Ecnu pagnyc yMeHbLNTb, Pa3HOCTb YPOBHEN XUOKOCTN YMEHbLLLUTCS.

4) Cpenu yTBEpXXAEHWI HET NPaBUIbHOrO.

6. Ha cTekne HaxogaTca Kannu BOAbl U PTYTU. Ha KakoM puUCyHKe pTyTb?

1) A, T.K. pTyTb CMauMBaeT CTEKIo. O~
2) A, T.K. pTyTb HE CMa4MBaeT CTEKIO.

3) b, T.K. pTyTb CMa4mnBaeT CTEKIIO. A b

4) B, T.K. pTYyTb HE CMayMBaET CTEKITO. ( ) N\




A b
O
A b
O
A b

7. Kakoe u3 nepeyncrnieHHbIX CBOMCTB XapakKTepHO TOSbKO ANSA KpUCTann4yeckmx ten?
1) WM3oTponHocCTb.

2) OrTcyTcTBME ONpeaeneHHon TemnepaTypbl NaBneHns.

3) CyuwecTtBoBaHWe onpeaeneHHon TeMmnepaTtypbl NaBneHus.

4) TeKy4ecTb.

8. Kakoro Bnga gecopmaumio ncnbiTbiBaeT CTEHA 34aHUAT

1) [edopmaumnio KpyyeHus.

2) [Hedopmauuio cxaTtus.

3) [Hedopmauuto casura.

4) [dedopmauunio pacTsKeHus.

9. Kakad ns npuBegeHHbIX HUXe hopMys BblpaxkaeT 3akoH N'yka?

1)E=o0l¢l. 2)o=E/|e]. 3)o=Ele]. 4)o=|¢/E.

10. Bolbepute BCe BepHble YTBEPXKOAEHUS O (UINYECKUX SABMEHMAX, BENMYMHAX U
3aKOHOMepHOCTAX. 3anuwnte undpbl, No4 KOTOPbIMU OHU YKa3aHbI.

1) B repmeTuyecks 3akpblTOM COCyde Haxoaatca Boga W BoasHou nap. [pu
HarpeBaHUW cocyaa KOHUEHTpaUnsa Mosekyn BOASHOro napa yBenmimTcs.

2) [NcuxpomeTp — npubop ans usmepeHusi abCcosoTHON BNaXXHOCTH.

3) Touka pocbl — TemnepaTypa, Npu KOTOPON BOASAHOM Nap CTAHOBUTCS HACbILLEHHbIM.
4) TlnactnyeckMmun HasblBaloTCs Aeopmaumn, KOTopble MOMHOCTLIO UcYe3atoT nocne
npeKkpaweHnsa 4eNCTBUSA BHELUHUX CUI.

5) Bce kpuctannuyeckme tena aHM3OoTPOMHbI

OTtmeTka no natudannbHon| % BbINONHEHUSA 3aJaHUS MepBuYHbIE Bannbl
Lkane
«2» MeHbLe 50% 0-5 0-6
«3» 50% - 70% 6-8 7-9
«4» 71% - 90% 9-10 10-11
«5» 91% - 100% 11-12 12 - 13

Paspgen 3. AJIEKTPOOAUHAMUKA

Tecm no meme «3nekmpocmamukax
1. Kak nameHuTcsa cmna B3auMoAeNCTBUS ABYX TOHYEYHbIX 3NIEKTPUYECKUX 3apagoB nNpu
YMEHbLUEHNN PACCTOSIHUA MEXay HUMK BOBOE?
1) He nameHuTcs.
2) YBenuuutcs B 4 pasa.
3) YMeHbwunTca B 4 pasa.
4)  YMeHblunTCA B 2 pasa.
2. YT0 MOXHO cka3saTb O 3apsdax JaHHbIX LWapuKoB? (CM. puC.)
1) O6a wapwuka 3apsikeHbl NONOXUTENBHO.
2) Ob6a wapuka 3apsikeHbl OTpuLaTenbHo.
3) OauvH wWwapuk 3apsbkeH MNOSIOXKUTENBbHO,

Apyron — oTpuuaTensHO. O




4) LWapukn nmeroT 3apagbl OQHOrO 3Haka.
3. B sagpe atoma cBumHua 207 4yacTtuy. Bokpyr sgpa obGpauwiaetca 82 anekTpoHa.
CKONbKO HENTPOHOB U NPOTOHOB B 94pe 3TOro atoma?

1) 82 npoTtoHa, 125 HeNTpPOHOB.

2) 125 nNpoToHOB, 82 HENTPOHA.

3) 82 npotoHa, 207 HENTPOHOB.

4) 207 npoToHOB, 82 HENTpPOHA.

4. Kak M3MEeHUTCS HanpsXXeHHOCTb 3NEeKTPUYECKOro nosii B HEKOTOPOW TOYKe OT
TOYEeYHOro 3apsga npw yBenuveHuu 3apsga B 4 pasa?

1) YBenuuutca B 16 pas.

2) Ysenunuutcsa B 2 pasa.

3) YBenuuntcsa B 4 pasa.

4) He namenutcs.

5. OneKTpoH nepemeLLaeTcsa B Nosie, CUMOBbIE IMHUN KOTOPOro NokKa3aHbl Ha PUCYHKE.
Bbibepute npaBunbHoOe yTBEPXOEHME.

1) Tlpu nepemelleHnn 3NeKTpoHa M3 TOYKN 2 B
TOYKYy 3 3neKkTpuyeckoe nofie coBepLuaeT
NOSNTOXUTESNBHYIO PaboTy.

B
>

.
>

1 2
2) [pwn nepemMeLLeHnm 3MEeKTpoHa no . .
Tpaektopun  1-2-3-1  anekTpuyeckoe  norse >
coBepLUaeT oTpuuaTenbHyo paboTy. 3

Y

3) [pn nepemelLeHnn anekTpoHa n3 ToukM 1 B
TOYKYy 2 3neKkTpuyeckoe nofie coBepLuaeT
oTpuuaTesnibHyo paboTy.

4) T[pn nepemeLLeHnn 3neKTpoHa U3 ToYkM 2 B
TOYKy 3 3nekTpuyeckoe Mone cosepLuiaeT
oTpuuaTenbHyto paboTy.

6. Kakoe n3 npuBefEHHbIX HWXKE BblpaXXeHUn xapaktepusyeT paboTy anekTpuyeckoro
nons No nepemMeLLeHunto 3apsaa?

1) q/uU. 2) EAd. 3) qU. 4) E /Ad.

7. Kakag dwmanyeckass BenuuuHa onpegendeTcd OTHOLEHWEM NOTeHUManbHON
9HEPruun ANEeKTPUYECKOro 3apsida B ANIEKTPUYECKOM MNosie K BeNMYMHe 3Toro 3apsga?

1) [MoTeHuman anekTpu4eckoro nons.

2) HanpspkeHHOCTb aneKTpu4ecKoro nossi.

3) OJneKkTpoeMKoCTb.

4) PaboTa anekTpocTaTtn4ecKkoro noss.

8. BosgywHblM  KOHOEHcaTop  OMnyckawT B KEPOCMH C  OUSNEeKTpU4ecKon
NPOHULAEMOCTLIO € = 2. BbibepuTe npaBunbHOE yTBEPXKAEHME.

1) OnekTpoeMmKOCTb KOHAeHCaTopa YMEHbLUNTCS B 4 pasa.

2) ONeKTPOeMKOCTb KOHAEeHCaTopa YMEHbLUNTCS B 2 pasa.

3) JneKTpoeMKOCTb KOHAEHCATOpa YBENMUUTCS B 2 pasa.

4) 3OnNeKTpoeMKOCTb KOHAEHCATOpPa HE N3MEHUTCA.

9. Kak nameHuUTCa SHeprust anekTpUYecKkoro nonsd KoHAeHcaTtopa, ecrnv HanpsxeHue
mMexay ero obknagkamn yMeHblWNTb B 2 pasa?

1) YMeHbLuMTCA B 2 pasa.

2) YMmeHbluTCS B 4 pasa.

3) YBenuuntcsa B 2 pasa.

4) Yeenuuntcsa B 4 pasa.

10. Bolbepute BCe BepHble YTBEPXKOEHUS O (UINYECKUX SABMEHMUAX, BENMYUHAX U
3aKOHOMepHOCTAX. 3anuwnTe undpbl, NO4 KOTOPLIMU OHW yKa3aHbl.

1) HanpskeHHOCTb — CMNoBasa XapakTepuCcTUKa 3MneKTpnu4ecKoro noss.



2) JneKkTpocTaTMyeckoe nosie co3garT 3apsidbl, KOTopble ABWXKYTCA paBHOMEPHO B
JaHHON cucTeMe oTcyeTa.

3) B wu3onuMpoBaHHOW cucteme anrebpavyeckas CcymMma 3aps4oB  BCeX Ten
COXpaHsieTcs.

4) Tena, Yepe3 KOTOpble aneKkTpudeckne 3apsabl MOryT nepexoauTb OT 3apsAKEeHHOro
Tena K He3apshKeHHOMY BCIeACTBME Hanuumsa B HUX CBOBOAHbLIX HOCUTENEW 3apsiaos,
Ha3bIBaOTCA ANINEKTPUKAMMU.

Tecm no meme «llocmosiHHbIU MOK»
1. Bo CKOMbKO pa3 oTNnYyalTCsA CONPOTMBIEHNS ABYX MeAHbIX MPOBOAOB, €CMNY OAWH U3
HUX umeeT B 4 pasa Gonbliyto ANMHY M B 2 pasa 6onbluyto nnowaab nNonepevyHoro
ceyeHust, Yem gpyrom?
1) B 8 pas. 2) B 4 paza. 3) B 2 pasa. 4) B 16 pas.
2. Ha pucyHke n3obpaxeHa cxemMa coeguHeHUst NpOBOAHUKOB. Beibepute npaBunbHoOe
yTBEPXAEHME.
1) PesuncTopsbl Ri1 n Rs BKITHOYEHbI R,

nocrnegoBaTenbHO. _|:|_ Rs
R1 R2

2) PeancTopsbl BKMIOYEHbI

napannensHo. — —___
3) PesuncTopsl R2 n Rs BKIIOYEHbI _|:|_

nocrnegoBaTenbHo. R,
4) Peauctopsl Ri1 n R2 BKITHOYEHbI

nocrnegoBaTenbHo.

3. Kakoe 13 nNpuBEOEHHbIX HWXE BbIPaXXEHU XapakTepudyeT Cuily Toka B MOSHOW
uenn?

1 U/R. 2)pl/S. ) ENR+T). 4) q /At.

4. HeobxogmMmo M3MepuTb CUNy TOKa B flamne M HanpsbkeHue Ha Hewn. Kak cnegyet
BKIMHOYNUTL MO OTHOLLIEHMIO K NaMne amnepMmeTp 1 BoSibTMETp?

1) AMnepmeTp 1 BONbTMETP NapannesibHo.

2) AMnepmeTp nocregoBaTtenbHO, BONbLTMETP napanfiensHo.

3) AMnepmMeTp 1 BONbTMETP NOCNeaoBaTenbHO.

4) AMnepmMeTp napannenbHo, BONbTMETP nocnenoBaTesnbHO.

5. dusmyeckass BENUUMHa, xapaktepuaytowas paboTy CTOPOHHUX CUM MO pasgeneHnto
3apsiga 1Kn BHYTpU UCTOYHMKA TOKa, Ha3biBaeTCs. ..

1) ... cuna Toka.

2) ... AnNeKTpoaBuXyLLasa cuna.

3) ... HanpsbkeHue.

4) ... conpoTUBNEHNE.

6. Pexnm KopoTKoro 3aMblkaHus B Lieny BO3HUKaET, Koraa ...

1) ... BHelwHee conpoTusnenme uenn R => 0.

2) ... BHeLLHee conpoTuBrieHne uenn R => «.

3) ... BHyTPEHHEE CONPOTMBIIEHNE NCTOYHMKA TOKa OYEHb Maro.

4) ... BHelLUHee COrnpoTMBIIEHNE LEenu paBHO BHYTPEHHEMY COMPOTUBIIEHNIO UCTOYHMKA.
7. NapannenbHO wnu nocnegoBaTenibHO C 3MEKTPUYECKMM ObITOBLIM NpubopomM B
KBapTUpe BKMOYAKOT NNaBKUA NpeaoXpaHnUTENb Ha ANEKTPUYECKOM LWnTe?

1) HesaBncuMo OT anekTpuyeckoro npudopa.

2) MapannensHo.

3) MNocnepoBaTenksHO.

4) Cpeaun OTBETOB HET BEPHOTO.

8. dnekTpuyeckass LuUenb COCTOMT M3 WCTOYHWMKA TOKa, amnepmeTpa W namnbl.
N3meHuTCcs N nokasaHue amnepmeTpa, ecrnv B UeNb BKIIYUTb NapannensHo ewwé
Takyto ke namny? BoibepuTte npaBunbHOE yTBEPXAEHNE.




1) YMeHbWNTCA, TaK Kak ConpoTMUBIEHNE Lenu Bo3pacTeT.

2) YBENUUNUTCS, TaK Kak COMpPOTMBIIEHNE LEeNU YMEHbLUNTCS.

3) He namenurcs.

9. MOWHOCTb 9NEKTPUYECKOrO TOKA Ha y4yacTke UuUenu onpenensercs creaylwmm
BblpaXXeHNeM:

1) I-U. 2) I'R. 3) I-U-t. 4HU/R.

10. TlocnepoBaTenbHO COeAVHEHHblE MedHas U CTanbHasd NPOBOSIOKM OAWHAKOBOW
ANIMHBI U CEeYEHUs MOAKMNIYEHbl K akKymynaTopy (yAenbHoe CcOonpoTMBIIEHWE Meaun
1,7:10-8 Owm'm; ygenbHoe conpoTtuBrieHve ctanu 12:10-8 Om-m). B kakoih U3 HuX
BblaenuTca 6onbLiee KONM4ecTBO TEMSOThI 3a O4MHAKOBOE BpeEMA?

1) B megHon.

2) B ctanbHon.

3) KonnyecTtBo TennoTbl 0MHAKOBOE.

Tecm no meme « TOK 8 pasfiuyHbIX cpedax»
1. JneKTpuyecKkui TOK B ra3ax CO34aeTCs ABUMXEHUEM ...

1) ... cBOBOAHbLIX 3NIEKTPOHOB.

2) ... MOnekKyn.

3) ... 9NEeKTPOHOB, MOMOXUTENbHbLIX U OTPULATENbHBLIX MOHOB.
4) ... ObIPOK.

2. Ykaxute npubop, B KOTOPOM MOXHO CO3[4aTb TOK TONbKO B OQHOM HanpaBeHuM.

1) KoHgeHcaTop.

2) Pesuctop.

3) [MonynpoBOAHMKOBLIN ANOA.

4) Karywika.

3. Bbibepute Haubonee npaBunbHOE MNpoaormkeHne dpasbl: «TepMO3NEeKTPOHHas
3MUCCUS — ITO ABIEHME, MPU KOTOPOM ...»

1) ... MOneKynbl BblfIETalOT C MOBEPXHOCTU NPOBOAHMKA.

2) ... cBOGOAHbIE 3NEKTPOHbI BbINETAKT C MOBEPXHOCTM NPOBOAHMKA.

3) ... MPOBOOHWK 3apshkaeTcsl, NOrnowlas 3apshKeHHble YacTuubl M3 OKpyKatoLlewn
cpeapbl.

4) ... cBOBGOAOHbIE 3NEKTPOHbI BbISIETAIOT C NOBEPXHOCTU HAarpeToro NPOBoAHMKA.

4. Kak HasblBaeTCs npoLecc BblAeNeHus BelecTsa Ha anekTpogax?

1) OBOnekTponuTudeckas guccoumauus.

2) WVoHnzauws.

3) J3nektponus.

4) dnekTpusauus.

5. Kakon w13 rpadukoB COOTBETCTBYeT  BOSIbTAMMEPHOW  XapaKTepucTuke
3MEKTPONnNTOB?

o— 0 . 0 0
U U U U
1 2 3 4
6. B 4yeTbIpéXBaneHTHbIN KpeMHW [o6aBunNnM B NEpPBOM OMbiTe€ MSATMBANEHTHbIV
XUMUYECKUA IBNIEMEHT, @ BO BTOPOM — TPEXBANEHTHbIN 3nemMeHT. Kakum Tunom

NPOBOAMMOCTN B OCHOBHOM ByaeT o6nagatb NonynpoBOOHUK B KaXOOM criyyae?
1) B nepBOM — AbIpOYHOM, BO BTOPOM — 3f1EKTPOHHON.
2) B nepBOM — 311€KTPOHHOM, BO BTOPOM — [AbIPOYHOM.



3) B obounx cnyyasx aneKTpoHHOMN.

4) B oboux cnyyaax ablpO4HON.

7. Kakon u3 rpadmkoB COOTBETCTBYET 3aBUCMMOCTM YAENBHOIO COMPOTUBIIEHUS
NoNynpoBOAHMKOB OT TemMnepaTypbl?

Pan Psn Psn Psn

0 » 0 > 0 » O
1 t 2 t 3 t

8. Kakue 4actuupl 9BRSIOTCA HOCUTENSMU 3apsga B meTtannax?

1) CBoboaHble 3NEKTPOHbI.

2) ONEKTPOHbI N NOHBI.

3) WoHbl.

4) CBo60oaHble SNEKTPOHbI U ObIPKMU.

9. Kak HasblBaeTCH nNpoLecc co3gaHnsa HocuTenen 3apsaa B XXNMOKOCTAX?
1) BOnekTponuTudeckas guccoumaums.

2) WoHnzauws.

3) J3nektponus.

4) dnekTpusauus.

10. B goHOpHbIX NONYynpoBOAHMKAX 3N1IEKTPONPOBOAHOCTD. ..

v

1) ... cobcTBEHHas.

2) ... MpMMecHas 3neKTPOHHas.

3) ... npumecHas AblpoYHas.

4) ... 9TM maTepuarnbl NAOX0 NPOBOAAT ANEKTPUYECKNIA TOK.

Tecm no meme «3AnekmpomazHUMHas UHOYKUUSI»
1. Kakoe 13 nMpuMBEOEHHbIX HMXE  BbIPaXEHWA  XapaKTepu3yeT  MOHSATME
9NEKTPOMarHUTHON MHOYKUMN?
1) fBneHue, xapakTepuayloLlee JeNCTBUE MarHUTHOrO NOMS Ha ABMXKYLLMIACA 3apsia.
2) SlBneHve BO3HWKHOBEHUS B 3aMKHYTOM KOHTYpe 3fIeKTPUYEeCcKoro TOKa npu
N3MEHEeHUN MarHUTHOro Nons.
3) fAsneHwne Bo3HUKHOBEHNA JC B NpoBOAHUKE NOL4 AENCTBMEM MAarHMTHOrO Nons.
2. C nomoLubto Kakoro npasuna onpeaensioT HanpasneHme MHAYKLMOHHOIo Toka?
1) T[lpaBuno npaBou pyKu.
2) [Mpasuno 6ypasuuka.
3) [paBwuno nesoun pyku.
4) [Mpaswuno JleHua.
3. YKkaxute BCce npaBuilbHble YTBEPXKAEHWS, KOTOPbIE OTpaXalT CYLIHOCTb SBNEHUS
9NEKTPOMarHUTHOM  MHAyKuMn: «B  3aMKHYyTOM  KOHType  3NneKTpUYeckum TOK
nosiBnsieTcs. .. »

1) ... eCnu MarHUTHbIN NOTOK HE MEHSETCA.
2) ... €CIM MarHUTHbIN NOTOK HE paBeH HYII0.
3) ... NpY yBENIMYEHUM MArHUTHOIO NOTOKa.
4) ... NPV YMEHbLUEHUMN MAarHUTHOroO NOTOKA.

4. Y10 onpepensieTcsi CKOPOCTbIO UBMEHEHNSA MAarHMTHOrO NOTOKa Yepes KOHTYp?
1) WHAYKTMBHOCTbL KOHTYpaA.

2) OMAC nHaykumn.

3) MarHuTtHasa nHaykums.

4)  VHAYKUMOHHBIN TOK.



5. Ha pucyHke nokasaH rpaduk 3aBUCMMOCTU MarHUTHOrO MoToKa, NPOHU3bIBAOLLEro
KOHTYp, OT BpeMeHn. Ha kakom n3 yyacTkoB rpaduka B KOHType He BO3HukaeT J[C
NHOYKUMN?

1) 1. ®,B6 A
2) 2. %) _—
3) 3. 1/1\2
4) 4 4/
<. >
2’_____" : : 2 1,
D

6. Cwuna Toka B kaTyLlKe yBenuuunach B 2 pasa. Beibepute BepHoe yTBEpXAEHUE.

1) WMHOYKTMBHOCTb KaTyLIKM yBenMyunach B 2 pasa.

2) WHOYKTMBHOCTb KaTyLIKM yBenuumunack B \2 pas.

3) WHAYKTMBHOCTL KaTyLLKN YMEHbLUMNach B 2 pasa.

4) WHAYKTUBHOCTbL KaTyLLKN HE U3MEHUNacb.

7. Kak yMeHblWNTb UHOYKTUBHOCTb KaTYLUKW C XeNne3HbiM cepaeyYHUKOM Mpu YCNoBuK,
4YTO rabapuTbl OOMOTKU (€€ ANMHA U NoNepevYHoe cevyeHne) OCTaHyTCs HEN3MEHHbIMN?
1) YMEeHbLUNTb YMCO BUTKOB.

2) YMEHbLUTb CUIy TOKa B KaTyLLKe.

3) BbIHYTb enes3Hbl cepaeyHuK.

4) YBenuuuTb TOSLWUHY OOMOTKMN.

8. Cuna Toka B KOHType yBenuuuMnacb B [Ba pas3a. YKaxuTe BCe MNpaBuUiibHble
yTBEPXKOEHMS.

1) OJHeprus MarHMTHOrO NONA KOHTypa yBenuuyunach B ABa pasa.

2) OHepryst MarHUTHOrO NOMA KOHTYpa yBenuyuniach B YeTblpe pasa.

3) OHeprns MarHUTHOro NOJist KOHTYpa yMeHbLUMMAAach B [jBa pa3sa.

4) OHeprns MarHUTHOro Nosist KOHTYpa He N3MeHUNacs.

9. Kakoe maTemaTudeckoe BblpaxeHue cnyxuT ana onpegeneHus 30C uHOyKumMm B
3aMKHYTOM KOHType?

1) -A® /At 2) IBAl sina. 3) BScosa. 4) BSsina.

10. Kak Hy>XHO M3MEeHUTb WHAOYKTUBHOCTb KOHTYpa, AN TOro 4tobbl Npy HEU3MEHHOM
3Ha4YeHUM CUSbl TOKA B HEM SHEPrMsi MarHMTHOMO NONSA yMeHbLUMnach B 4 pasa.

1) YMmeHbWUTL B ABa pasa.

2) YMeHbLUMTb B YeTbIpe pasa.

3) YBenuuntb B ABa pasa.

4) YBenuunTb B YeTblpe pasa.

Kputepumn oUueHOK TECTOB:

oueHka 5 — 91%-100% BbINONHEHHbIX 3a4aHUIN
oueHka 4 — 71%-90% BbINOMHEHHbIX 3a4aHNN
oueHka 3 — 50%-70% BbINONTHEHHbIX 3a4aHUN

KoHmpornbHas paboma no memam «3nekmpudyeckoe rose. 3akoHbl MOCMOSHHO20
moka»

BapuaHT 1
1. Tpyn ManeHbKux Wwapuka OOMHAKOBOM MacCbl WU3rOTOBMEHHblE W3 >Xenes3a WUMeroT
cnegywowme 3apsgbl: 5HKN, 10 HKn v — 3HKn. Wapukn npyBenn B COMPUKOCHOBEHME.
Kakum cTtan 3aps kaxgoro wapuka nocne atoro?
A) 12 HKn B) 6 HKn B) 7 HKN ") 4 HKn
2. Hanps»keHHOCTb 3MneKTpU4ecKoro nons Ha paccrosHum 1 m ot 3apsiga 0,1 HKn paBHa:
A) 9 H/Kn B) 90 H/Kn B) 0,9 H/Kn ") 1 H/Kn



3. Mo cnupann anektponnutkn npoxogut 540 Kn anekTpuyecTBa 3a Kaxable 5 MUHYT.
Uemy paBHa cuna Toka B namne?
A) 108 AB) 2700 AB)535AT) 1,8 A
4. bartapess akkyMynsaTOpOB C BHyTpeHHMM conpoTtuBreHnem 0,2 Om nutaet 10
napannesibHo coefuHeHHbIX namn conpoTtuerieHnem 250 Om kaxgas. Onpegenute 34C
GaTtapewn, ecnu TOK, NpoTekatoLwmin B kaxxgon namne 0,5 A.
5. KoHgeHcaTop nmeeT anekTpoeMKkocTb 5 nd. Kakon 3apsn HaxoguTcs Ha Kaxaow ero
obknagke, ecnu pasHoCcTb NoTeHUManoB mexay Humm pasHa 1 000 B?

BapwuaHT 2
1. [Ba oguHakoBbiX Tena, 3apsgbl kotopblx 5 MK Kn v —-15 MkKn. npusenn B
COMPUKOCHOBEHUE. Kakumn ctanu nocne 3Toro 3apaibl 9Tux Ten?
A) - 10 HKn B) 20 HKn B) — 5 HKN ") — 20 HKn
2. Onpegenntb HanpspKeHHOCTb MOSIS, eCnu cuna. ¢ KOTOPOoW 3To nosie AencTByeT Ha
3apag 20 HKn, pasHa 0,01 H.
A) 5 000 H/Kn B) 500 kH/ Kn B) 50 H/Kn ") 5 H/Kn
3. Bbluncnurte paboTy, COBEpPLUEHHYO B NPOBOAHMKE MPU NpoXoxaeHun no Hemy 50 Kn
3MeKTPMYEeCTBa, eCrniv HanpshkeHne Ha ero KoHuax pasHo 120 B.
A) 70 Ox B) 6 kx B) 2,4 Ox M) 170 Ox
4. OnemeHT ¢ JC 25 B 1 BHYTpeHHUM conpoTtmerieHnemM 0,5 OM NoaKNtoYeH K BHELUHEN
uenu conpoTtmeneHnem 12 Om. Onpegenute cuny Toka B LIENW.
5. Mnocknin koHAeHcaTop C pasmMepamun nnactTmH 25¢cMm x 25CM 1 paccTtostHueM mexay
HUMn 0,5 MM 3apsikeH 0O pasHocTu noteHumnanoB 10 B.OnpegenuTte 3apsag Ha Kakagowm
13 ero obknaaok.

OueHka Kputepum

«OTIIUYHO» 80%-100% npaBWnbHO peLUEeHHbIX 3aau
«XOpPOLLIO» 60%-79% npaBuSIbHO peLLeHHbIX 3a4a4
«yOOBNETBOPUTENBHOY 40%-59% npaBUNbHO peLUeHHbIX 3agau
«HeygoBneTsoputenbHo» | MeHee 40% npaBuIibHO peELLEHHbIX 3a4a4

lMpakmuyeckoe 3adaHue

3adaHue. 3anonH1UTe CUCTEMaTU3NPYIOLLYIO Tabnuuy

Ycnosue OnucaHue ABMXEHUS, PUCYHOK, (OPMYIbl
Ecnu yactuua Bnetaet B none
nepneHguKynapHoO CUoBbIM
NNHUSM
Ecnun yactuua Bnetaet B
MarHuTHOe none nog yrnom a K
CUNOBbLIM TMHNAM
Ecnun yactuya Bnetaet B
MarHMTHOE none napannesibHo
CUMOBbIM NIMHUSM

Pasnen 4. KOJIEBAHUA U BOJIHbI

Tecm no meme «MexaHu4eckue KoniebaHusi U 80IHbI»
1. Kakune 13 nepeuncrneHHbIX HUXKe KonebaHum sBNATCA BbIHY>XAEHHbIMU? YKaxuTe
BCe NpaBuUIibHblE OTBETHI.
1) KonebaHus kayeneun, packaumBaeMblX YENOBEKOM, CTOSILLUM Ha 3eMIIe.
2) KonebaHus rpy3a Ha HUTK, OOWH pa3 OTBEOEHHOro OT MOSIOXKEHUS paBHOBECUS U
OTMYLLIEHHOTO.
3) KonebaHus anddysopa rpoMkoroBoputens Bo Bpemsi paboTbl NnpuemMHuKa.



4) KonebaHna yallek pbl4aXXHbIX BECOB.

2. [logBelueHHbIM Ha HUTKU rpy3 coBepllaeT Manble konebanus. Cuntasa konebaHus
He3aTyXalLnMK, YKaXKUTe BCe NpaBusibHblE YTBEPXKOEHUS.

1) Yem gonuHHee HUTL, TeM Borblue YacToTa KonebaHui.

2) [pw NpoxoxaeHun rpy3oM MonoXXeHUst paBHOBECUSA CKOPOCTb rpy3a MakcumarbHa.
3) [pys coBepliaeT nepuoanyeckoe OBUXKEHUE.

4) Tlepuopg konebaHum 3aBUCUT OT aMNNNTYAbI.

3. Ha pucyHke npeactaBneH rpaduk 3aBUCMMOCTU MNOTeHUManbHOW  3HEPrnu
MaTeMaTMYeCKOro MasiTHMKa (OTHOCUTESBHO MOSOXEHWSI €r0 PaBHOBECKS) OT BPEMEHM.
KakoBa nonHas MexaHu4eckass 9OHepruss MasiTHUKa B MOMEHT  BpEeMEHMU,
COOTBETCTBYHLLNIN Ha rpadomke Touke D?

1) 4 [Ox. E ., JIxA

2) 16 [Ox.

3) 12 Ox. 16

4) 8 [Ix. V ' D

0 I 2 fiec

4. Kakoe u3 npvBeAEHHbIX HMXKE BblpaXKeHUI onpeaensietT nepuon konebaHuin rpysa
MaccoW m, NOABELLEHHOO Ha NPYXMHE XKECTKOCTbH K?

(! y 7 L

el . e :m. 1 /g ] ‘”k
1) Vs 2) V& 3) 2aV 1 4) 2x\'m
5. Kak namenutcsa nepuop konebaHnmn matemaTU4ecKkoro MasiTHUKa, ecnu AnuHy HUTH
yMeHbLWNTb B 4 pa3a?
1) YmeHbLMnTCS B 4 pasa. 3) YBenuuntca B 4 pasa.
2) YMeHbLmMTCA B 2 pasa. 4) YBenuuutcs B 2 pasa.
6. Ha pucyHke npuBegeH rpaduk rapMoHM4eckux konebaHun. Ykaxute Bce
npaBurbHblE YTBEPXOEHWS.

X, CMA 1) Amnnutyaa koneGaHuii paBHa 2 CM.
) 2) [lepwnog konebaHun 2 c.
3) Yactorta konebanum 0,5 .
5 3 2 W 4) Cpegu yTBEPXOEHUI HeT
NpaBUITbHOrO

7. KakoBbl CBOWCTBaA NPOAOSbHBIX BOSTH? YKaXuTe BCe NpaBusibHblE OTBETHI.

1) 3Tu BOMHbI MOMYT PacnpoCTPaHATLCS TONbKO B rasax.

2) [MpogornbHble BOMHbI NPpeAcTaBnsAT cCOBON YepeayroLmnecs pa3pexXeHns n cxaTus.

3) Yactmubl cpegbl npu  konebaHusX ~ CMeLalTCcs  BAOSMb  HanpaBrieHus
pacrnpocTpaHeHu s BOJSTHbI.

4) Yactmupbl cpeabl Npy kKonebaHusiXx CMeLLatnTCsl NeprneHanKynsipHO HanpasBeHuo
pacrnpoCcTpaHeHu1si BOJSTHbI.

8. B kakmx HanpasreHusax coBepLialoTca KonebaHna B nonepeyvyHon BosiHe?

1) Bo Bcex HanpaBneHusax.

2) Tonbko NO HaNpaBEHUIO pacrnpoCcTpaHeHNs BOSHbI.

3) Tonbko neprneHANKYNApPHO PacnpoCcTPaHEHNO BOSHbI.

4) Cpeaun OTBETOB HET NPaBUITLHOIO.



9. YcraHoBWTE COOTBETCTBME MEXAy npumepamMun u U3MYECKUMU  SBMEHUSMMU,
KOTOpblE 3TW NPUMEpbl UNMCTPUPYT. [Ona  Kaxgoro npuMepa NpOosiBNEHUS
dusnyecknx siBNeHMn u3 nepeoro crtonbua nogbepuTe COOTBETCTBYHOLLEE Ha3BaHue
du3nyeckoro sBNeHns 13 BToporo cronbua.

NMPUMEPBHI PUN3NYHECKUE ABJIEHUA
A) axo B necy 1) OrnbaHve 3ByKOM NpensiTcTBUS
B) onpepoenerHne rnybuHbl BogoémMa c2)ABneHue NoJsIHOro BHYTPEHHEro
MOMOLLbLID  HaBUraunmoHHOro  nNpubopa oTpaxxeHns
axonoTa 3) OTpaxeHue cBeTa

4) OTpaxeHue 3ByKa OT NPensaTcTBUA

3anuwmTe B Tabnuuy BblbpaHHble LMdpbl NO4 COOTBETCTBYOLWNMN ByKBaMM.

A b

10. Kakue 3 nepeyvucrieHHbIX HUXe BOSH SABMSIOTCA MOnepeyHbIMU? YKaxute Bce
npaBurbHbIE OTBETHI.

1) BonHbI Ha NOBEPXHOCTU BOAbI.

2) 3BYKOBble BOMHbI B rasax.

3) PagmoBOnHbI.

Tecm rno meme «3nekmpomazHUMHbIe KoriebaHusi U 8071HbI»
1. Kak n3MeHUTCA 4actoTa 3nekTpoMarHUTHbIX KonebaHwin B koHType L — C, ecnu
9NEKTPOEMKOCTb KOHAEHcCaTopa YBENUYNTb B YeTbIpe pasa?
1) YBenuuntca B 4 pasa.
2) YBenuuntcsa B 2 pasa.
3) YMeHbLnTCA B 4 pasa.
4) YMeHbLNTCA B 2 pasa.

2. 3HayeHne cunbl NepeMeHHOro Toka, U3MepeHHoe B amnepax, 3a4aHo ypaBHEHUEM i
= 0,1sin100rTt. YKaxunte Bce npaBuUibHble YTBEPXKOEHUS.

1) AMnnutyga cunbl Toka 0,1 A.

2) Mepwuopg paseH 100 c.

3) YactoTta paBHa 50 L.

4) Unknnyeckas yactota 100 pag/c.

3. [aHbl cnegytowme 3aBUCMMOCTU BENNYMH:

A) 3aBMCMMOCTb HanpsKeHWst Ha KOHAeHcaTope OT BpeMeHu B KorebaTenbHOM
KOHTYpe, y4MTbIBasi, YTO B Ha4asbHbIA MOMEHT BPEMEHW KOHLAEHCATOP 3apsiKEeH.

B) 3aBMCMMOCTb 3HEPrMN MarHUTHOTO NOMSA KaTyLUKM C TOKOM OT CUJIbl TOKa B HEW.

B) 3aBnCUMOCTb ANWHBI M3NTy4aeMOoWn 3NeKTPOMarHUTHOWM BOMHbI OT YacToThbl konebaHui
3apsga B MeTannmMyeckom NpoBOAHUKE.

YcTaHoBUTE COOTBETCTBME MexXdy 3STMMW 3aBUMCMMOCTSMM W Buaamu rpadukos,
obo3HauveHHbIX unpamm 1-5. [Ona «kaxgonm 3aBucumoctn A-B nopbepute
COOTBETCTBYHOLMA BuA rpacdmka u 3anuwmte B Tabnuuy BbiOpaHHble uUMdpbl NoAa
COOTBETCTBYHOLUNMM DyKBaMMU.

D 2)

A

')
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A A
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Y

Y

0 0 N



A b B

OTBerT:

4. Kaknm ob6pa3om OCyLLEeCTBNAETCA nNepeaaya dMeKTpUYeCcKon SHEPrn n3 NepBuUYHOM
obmOoTKM TpaHccopmaTopa BO BTOPUYHYHD OOMOTKY? YKaxuTe Bce npaBuilbHble
OTBETHI.

1) Yepes npoBoaa, coeamHsitoLme o6MOTKM TpaHcdopmaTopa.

2) C noMoLLbi0 NEPEMEHHOrO MarHUTHOIO NOJIS, NPOHM3bIBaloLLEro 06e KaTyLUKW.

3) C NOMOLLIbIO 3NIEKTPOMArHUTHBIX BOJTH.

4) MNMpaBuribHbIX OTBETOB HET.

5. Kakoe 13 npuBedeHHbIX HUXE BbIpaXeHUn ornpeaenseT NOHATUE 3NEeKTPOMarHMTHoe
none?

1) MNMpouecc pacnpocTpaHeHust konebaHnn 3apsPKEHHbIX YacTUL.

2) Ocobas ¢opma  mMaTepun,  OCyLECTBNAWLWAA  B3aMMOLEWUCTBME  Mexay
3apsPKEHHbIMKU YacTULaMU.

3) Ocobass hopma MaTepun, OCyLLeCTBAKOLWAS B3auMOAENCTBUE Mexay JobbiMu
YacTuuamu.

6. B nepsuyHOn obmoTke TpaHcchopmaTopa 100 BMTKOB, BO BTOpUYHON 0BMOTke — 20.
Bbibepute BCe NpaBuUnbHble YTBEPXKAEHMS.

1) TpaHcdopmaTop ABNAETCS NOHMXAIOLLUM.

2) TpaHcdopmaTop SABNSETCS NOBbILIAKLMM.

3) KoahdpuumeHT TpaHcdopmaumm paseH 0,2.

4) KoadhdpuumeHT TpaHchopmaumm paBeH 5.

7. Mpogomkute dpasy: «IANekTpoMarHUTHad BOfHa — 93T0 ...». Bbibepute Bce
npaBuIbHbIE YTBEPXOEHUS.

1) ... npouecc pacnpocTpaHeHus KonebaHun SNeKTPUYECKON HanpsSXKEHHOCTU W
MarHUTHOWM MHAOYKLNN.

2) ... KpaT4yaulee paccTodHWe Mexay AByMs Todykamu, Konebnwowummcs B

OANHaKOBbIX dha3ax.

3) ... npouecc pacnpocTpaHeHna konebaHum 3apsKeHHbIX YacTuL,.

4) ... Npouecc pacnpoCTpaHEHNS INIEKTPOMArHUTHOrO MO OT UCTOYHUKA konebaHun B
NPOCTpaHCTBe.

-

8. Kak OPUEeHTUNpPOBaHbI BEKTOpbI MarHMTHOM1 MHOYKUNN B ) SﬂeKTqueCKOIZ

HaNPSYKeHHOCTH E y CKOpPOCTU € no otHoweHuo APYr K Opyry B 3NeKTPOMarHMTHON
BOJIHE?

1) B71LE*jc* B*LE™yc™

2) B*.CHE” le*.B*1C"; E™ |lc”

3) BLELCBLE.LC.

— —* — % and
., BlEleslil<
9. Kakoe ycTponcTBO B npuémHuke [lonoBa pernctpupyet NpueM 3MeKTPOMarHUTHbIX
BOJH?
1) OnekTpomarHuTHoOe pene.
2) Korepep.
3) AHTeHHa.
4) DNeKTPUYECKnii 3BOHOK.
10. Mpopomkute pasy: «lpouecc HanoxeHuss konebaHWM OOHOW 4YacTOTbl Ha
konebaHnsa Apyron 4acToTbl HA3bIBAETCH...».




1) ... pagnocessb.

2) ... DeTEeKTMpOBaHMe.
3) ... mogynauus.

4) ... pagunonokaumsi.

Kputepumn oLIEHOK TECTOB:

oueHka 5 — 91%-100% BbINONMHEHHbIX 3a4aHUIA
oueHka 4 — 71%-90% BbINOMTHEHHbIX 3a4aHUN
oueHka 3 — 50%-70% BbINOMHEHHbIX 3aJaHNN

Pas3pgen 5. ONMTUKA
Tecm no meme «[pupoda ceemar

1. Mpu nepexoge cBeTa W3 BakyymMa B MNpo3padHyld cpedy C  aGComMoTHLIM
nokasaTtenem NpenoMeHns N = 2 CKOPOCTb PacrnpoCTPaHEeHUs. ..

1) ... yBenunumBaeTcs B 2 pasa.
2) ... OCTaeTcsi HEN3MEHHOMN.
3) ... ymMeHbllaeTcs B 2 pasa.

2. [Ana HaxoxpeHus NpenenbHOoro yrna npy nageHum nyya Ha rpaHuly «CTekno-soga»
HY>XHO MCNorb3oBaTb hopMyny. BeibepuTte BCe NnpaBusibHbIE OTBETHI.

1) sindo=nc/Ne. 2)Ssin 0o =nNc " Ne. 3) sin do = Ne / Nc.

3. Jlyd nepexogut u3 BoAbl B ckunugap. Ha Kakom K3 PUCYHKOB MNpaBUIibHO
n3obpaxeH xoa nyya? NokasaTtenb npenomnexHna soapl 1,33, ckunnaapa — 1,6.

CKMNKWAaap cKMnuaap cKkMnugap cRMnugap
BD,EI,E! BD,EI,EI BOOa BD,EI,EI
1) 2) 3) 4)

4. Yron nageHus ny4da paseH 50°. Yron oTpaxeHus fyva paBeH.
1) 90°. 2) 40°. 3) 50°. 4) 100°.

5. Tlpeamet Haxogutca mexay okycom F 1 aBonHbIM pokycom 2F paccenBaroLLen
NMH3bI. N306paxkeHne npegmerTa ...

1) ... MHMUMOE, NpsAAMOoe, YBENUYEHHOE.
2) ... QencTBUTENbLHOE, NepeBepHyToe, YBENUYEHHOE.
3) ... MHMMOE€, NMPAMOE, YMEHbLLEHHOE.
4) ... DencTBUTENbHOE, NepeBepHyTOe, YMEHbLUEHHOE.

6. CBeToBOM NYyYOK BbLIXOAUT M3 CTekna B BO3dyx. YUTo nmpoucxoguT npu 3TOM C
4YacTOTOW 3MEKTPOMAarHUTHbIX KonebaHun B CBETOBOM BOJSIHE WM CKOPOCTbH MX
pacnpocTpaHeHna?

1) YactoTa n CKOpOCTb YBENMYMBAIOTCA.

2) YactoTa — yBenuunBaeTcsi, CKOPOCTb — YMEHbLLAETCS.

3) YacTtoTa n CKOpPOCTb HE U3MEHSIOTCS.

4) YactoTa — He UBMEHSETCS, CKOPOCTb — YBENTMYMBAETCA.

7. ®usnyeckass BenuuuHa, paBHaA OTHOLUEHWIO CBETOBOINO MOTOKa, nagakLllero Ha
NOBEPXHOCTb, K nrowiaan aTon NOBEPXHOCTU, HA3bIBAETCA ...



1) ... cunowu ceeTta.

2) ... APKOCTbIO.
3) ... OCBELLEHHOCTbIO.
4) ... TENECHbIM YrroM.

8. YKkaxute TOYKYy, B KOTOPOM HaxoauTcs M3obpakeHue cBeTswenca Toukm S (cm.
PUCYHOK), co3aaBaemMoe TOHKOW cobupatoLlen NMH30M.

1) 1. S
3) 3. : .
4) 4. " " } }
2F F 0 *F 2F
3 .
2

9. YcTaHoBUTE COOTBETCTBME MEXAY OMTUYECKUM npubopom (YCTPOMCTBOM) U TUMOM
n306paxXeHns, NOy4YEHHbIM C €ro NOMOLLbIO.

Ontunyeckmne npudopsl Twn nsobpaxeHns
A) MynbTumMeamna npoekTop 1) YMeHbLUueHHOoe, MHUMOE.
B) [iBepHon rnasok 2) YBenunyeHHoe, 0eNCTBUTENBHOE.

3) YMeHbLUeHHOe, OeNCTBUTESNBbHOE.
4) YBenu4eHHoe, MHMMOE.

A b

OTtBeT:

10. Bolbepute BCe BepHble YTBEPXKAEHUS O (UINYECKUX SABMEHUAX, BENMYMHAX U
3aKOHOMEPHOCTSX. 3anumnTe ungpsbl, Nog KOTOPLIMUA OHU yKa3aHbI.

1) B ogHopoaHOW Npo3pavHon cpeae CBET pacnpoCcTpaHsaeTCs NPAMOSMHENHO.

2) [pu npenomMneHnn SneKTPOMarHUTHbIX BOSMH Ha rpaHuue OBYX cCped CKOpOCTb
BOSIHbl HE U3MEHSIEeTCS.

3) fBneHune NOsTHOro BHYTPEHHEro OTpaXXeHns MoXeT HabnaaTbCa TONbKO Npu yriax
nageHns 6onblle NnpeaensHoro.

4) Cobupatrowas nuMH3a MOXeT [aBaTb Kak MHUMble, Tak W OeNCTBUTENbHbIE
n3obpaxeHus.

Tecm no meme «BosHosble ceolicmea ceema
1. Kak nameHuTcs anunHa BOSTHbl KPACHOro M3nyyYeHnst Npyu nepexoae cBeta M3 Bo3ayxa
B BOAOY?
1) YMeHbLlaeTcs.
2) YBenuuunsaeTcs.
3) He namenseTcs.

2. Kakoe 13 npmBeaeHHbIX HUXE BblpaXeHUn onpenensdeT NoHATUE nHTepdepeHummn?
1) HanoxeHne KorepeHTHbIX BOSH.

2) PasnoxeHune cBeTa B CNEKTP Npu NPeNIOMIIEHUMN.

3) OrmbaHne BONHOWN NPENSTCTBUN.

3. Kakoe 13 Habnogaembix ssBNeHnn obbsacHaeTca audpakumen ceeTta?

1) 3nyyeHune ceeTa namMmnon HakanueaHus.

2) PagyxxHasi okpacka KOMNaKT-ANCKOB.

3) PagyxxHasi okpacka TOHKMX MbIfIbHbIX NIEHOK.

4) Papyra.

4. CBeT Kakoro uBeTa MeHbLUe ApYrnX OTKIOHSAETCA NPU3MON cnekTpockona?



1) ®dunoneTtoBoro.
2) CwuHero.

3) 3eneHoro.

4) KpacHoro.

5. Kakne 13 npuBeOeHHbIX HWXEe BbIPpaXeHUN SABMSITCHA YCrnoBMeM HabnoaeHus
rMaBHbIX MakCMMyMOB B CriekTpe AMdPaKUMOHHOW peLueTKn ¢ nepuodom d noa yrriom
Q?

1) dsin @ =k A.

2) dcos @ =k A.

3)dsin@=(2k + 1) AV2.

4) dcos @ = (2k + 1) M2.

6. Kakoe siBneHne gokasbiBaeT NONepeyHOCTb CBETOBbIX BOSTH?
1) Auncnepcus.

2) OTpaxeHue.

3) MNpenomneHune.

4) MNonsipusauus.

7. Kakoe 13 nepeyvmcneHHbIX HUKEe 3NeKTPOMarHUTHbIX U3NTyYeHUn MMeeT HanMEHbLLYHO
ANNHY BOSMHbI?

1) NanyyeHne BUOUMOro crnekTpa.

2) PagnoBonHsil.

3) PeHTreHoBCKOE U3ny4veHue.

4) YnbTpadumoneToBoe nany4vyeHue.

8. YkaxuTe BCce npaBunbHble OTBETLI. [IBE€ CBETOBbIE BOSHbI ABNATCA KOrepeHTHbIMU,
ecnm ...

1) ... BOMNHbI UMEIOT OONHAKOBYIO YacToTy (V1 = V2).

2) ... BOJTHbl UMEKOT NOCTOSIHHYIO pa3HOCTb dra3 konebanun (Ag = const).

3) ... BOSHbl UMEKT OOMHAKOBYK 4acTOTy (Vi = V2) M MOCTOSIHHYIO pasHOCTb (a3
konebaHun (A = const).

4) ... BOMNHbI UMEKT pasHyto 4acToTy (Vi # V2) N MOCTOSHHYKO pa3HOCTb a3 konebaHumn
(A = const).

9. Kakve 13 m3nyyYeHuin ncnonb3ylTcs AN UCCNeAoBaHUS CTPYKTYpPbl U BHYTPEHHUX
AedeKToB TBEpPAbIX TeN U KOHCTPYKLMN?

A. YnbTpadumornetosoe UsnyyeHue. 1) A.

B. MNamma-nanyyeHve. 2) Anb.
B. Buanmoe nanydenue. 3) A, B, O.
. PagnoBonHblI. 4) bwu[.

[1. PeHTreHOBCKOE M3nyyeHue.

10. Ha pwucyHke npvBeaeHbl CNEKTP MOrfoWEeHNa paspexXxeHHbIX aTOMapHbIX NapoB
HEeM3BEeCTHOro rasa (B cepeamnHe) 1 CnekTpbl MNOrnoLeHnsa napoB Bogopoaa u renus. B
COCTaB HEU3BECTHOrO rasa BXoauT(-4T) ...



1) Bogopoga.
H 2) Nenun.
3) Bogopopg v renun.
Ill 3 4) Hn Bogoposa, Hu renni.
He

11. [OBa aBTOMOGWNS ABUXYTCSA B O4HOM M TOM XK€ HanpaBfieHMM CO CKOPOCTSMU U1 U1
U2 OTHOCUTENBHO NoBepxHOCTM 3emnun. CKopocTb cBeTa OT ¢hap NepBOro aBTomobuns B
cMcTeMe oTcyeTa, CBA3AaHHOW C ApyrMM aBTomobunem, paeHa:

1) c + (U1 + v2).

2) C.

3) ¢+ (u1-v2).

Kpntepuun oLeHOK TECTOB:

oueHka 5 — 91%-100% BbINONMHEHHbIX 3a4aHUN
oueHka 4 — 71%-90% BbINONHEHHbIX 3a4aHUN
oueHka 3 — 50%-70% BbINOSTHEHHbIX 3a4aHUN

CamocmosimernbHas paboma Ne5
BapuaHT 1

1. YcnoBMe MakCMMyMOB W MWMHMMYMOB, KOTOpble HabnogalTcs npu
NHTepdepeHLUMn CBETOBbLIX BOSTH B onbiTe KOHra. N3o6pasnTtb rpacomyeckm n NOSICHUTL

2. B HEKOTOpYO TOYKY NPOCTPaAHCTBA CXOAATCA ABa My4Ka KOrepeHTHbIX Ny4en ¢
onTuyeckon pasHocTblo xoda 3:10° M. YcuneHwve wnu ocnabneHue ceeTa Gyoet
HabnogaTbCa B 3TOM TOYKe, ecrnu AnvHa BonHbl ceeta 600 HM?

3. Onpegennte, BO CKOSbKO pa3 Npon3onaeT ocrnabneHne ecteCTBEHHOIo CBETa,
npolleawero Yyepes3 ABa maeanbHbIX nonsipovaa, NAOCKOCTU Monsipusauumn, KOTOpbIX
cocTtasnsoT 30°?

4. Kak bygeT Bbirnagete 6enas Hagnucb Ha KpacHOM QOHe, eCrii OCBETUTL €€
3eNéHbIM cBeTOM? NOSACHUTD.

BapuaHT 2

1. Yto Takoe cBeT? KakoBa ero npupoga: KOpMycKynspHas wnu BonHoBas?
MosicH1TEe CBOM MbICNN.

2. Kakor Hambonblwmin nopsagoK CnekTpa MOXHO MonyyYnTb Ha AMdpakuMOoHHON
peweéTke, koTopad nmeet 500 wTpmxoB HaA 1 MM, NpKU OCBELLEHNN €€ CBETOM C ASIMHOMN
BONHbI 500 HM?

3. OnpegenuTe, BO CKOMbKO pa3 Npon3ongeT ocrnabneHne eCTeCTBEHHOrO CBeTa,
npoweuwero 4Yyepes ABa vaeasnbHbIX NOAsSpovaa, NAOCKOCTM NONsSpu3aumu, KOTOPbIX
coctaBnaoT 60° u cBeT NPoOXoAuT ewé CKBO3b OAWH MOMApoua, HanpasreHue
NAOCKOCTU NONsApU3aumm KOToporo, coBnagaeT ¢ NepBbiM NOASPOUAOM.

4. AHrMUnckMn pmsmnk Panen oBHapyxun, 4YTO KOPOTKME BOJSIHbI paccemBatoTCs
Ha MEeNKMX HEeOAHOPOOHOCTAX Ccpedbl 3HAYUTENbHO CUITbHEE, YEM ANUHHbIE.
O6bsicHuTE, Ucxoas U3 atoro, ronydon uBeT Heba.

OueHka Kputepumn

«OTIMNYHO» 80%-100% npaBuIibHO BbIMNOTHEHHbIX 3a4aHuN
«XOPOLLO» 60%-79% npaBubHO BbINOJSTHEHHbIX 3a4aHUI
«YO0BIIETBOPUTENBHO» 40%-59% npaBuibHO BbINOSTHEHHbIX 3a4aHUN
«HeygoBneTBoputenbHo» | MeHee 40% npaBuibHO BbINOJTHEHHbIX 3a0aHUN




Paspen 6 . KBAHTOBAA ®PU3SUKA

Tecm no meme «@u3uka amoma U amoMHO20 10pax
1. Kakve un3 npmvBedeHHbIX HWXe YTBEPXOEHUA COOTBETCTBYIOT CMbICMY MOCTYnaToB
Bopa? YkaxuTe Bce npaBusbHble OTBETHI.
1) B atome aneKkTpOHbl OBWXYTCHA MO KPYroBbIM opbutam u M3ny4arT Npu 3TOM
3NEeKTPOMarHUTHbIE BOSHBI.
2) ATOM MOXeT HaxoauUTCA TOMbKO B OOHOM W3 CTauUMOHAapPHbIX COCTOSIHUMW, B
CTaUMOHaPHbIX COCTOSIHUSIX aTOM 3HEPTUIO HEe N3NyYaer.
3) ATOoM cocTouT M3 agpa W SNeKkTpoHoB. 3apsd M MOYTM BCA Macca aTtoma
cocpefoToYeHbI B gpe.
4) Tlpu nepexoge W3 O4HOrO CTaLMOHAPHOIO COCTOSHUSA B Apyroe aTom nornowaet
WU U3ny4aeT KBaHT 3NeKTPOMAarHUTHOroO U3nyyYeHuns.

2. Kakoe aBneHue ncnonb3yeTcsl B ONTUYECKUX KBAHTOBbIX reHepaTopax?
A. CnoHTaHHOE n3ny4eHue.

b. HoyunpoBaHHOe nany4veHue.

1) A 2)b. 3)Aunb. 4) Hn A, Hn B.

3. CpaBHUTE CcuUnbl SAEPHOrO MNPUTSKEHUS Mexay OBYMS npoToHamu Fpp, AByMS
HenTpoHamMn Fnn, a Takke Mexay NPOTOHOM U HEUTPOHOM Fpn.

1) Fan> Fpn > Fpp. 3) Fon= Fpn = Fpp.

2) Fnn=Fpn> Fpp. 4) Fnn < Fpn < Fpp.

4. YTo o3HavawT uMdpbl y aapa atoma asota 47N?

1) 7 —4mMcno anekTpoHoB, 14 — YMCNo NPOTOHOB.

2) 7 — 4nCr0 HEUTPOHOB, 14 — 4YNCO NPOTOHOB.

3) 7 —4ncno NpoToHoB, 14 — YNCO NPOTOHOB N HEMTPOHOB.
4) 7 —4nCno 3NeKTPOHOB, 14 — YNCNO HENTPOHOB.

5. Yrto npegcrasnsaet cobown B-nanyvyeHme?

1) TloToK BbLICTPbIX 3NEKTPOHOB.

2) [loTOK HEMTPOHOB.

3) [1OTOK KBAHTOB 9NEKTPOMArHUTHOIO N3Ny4YEHUS.

4) TloTok sigep renus.

6. dnemeHT AzX ucnbiTan a-pacnag. Kakon sapsg v MaccoBoe 4ucno 6yaeT y HOBOro
anemeHTa Y?

1) AzaY. 2) A4z.0Y. 3) A2z.4Y. 4) AzaY.

7. KakoBO COOTHOLUEHME MeXOy Maccon paguoakTuBHoro agpa Ms; m cymmom macc
cBOOOOHbIX MPOTOHOB Z-mp U CBOBOAHBIX HENTPOHOB N-mh, U3 KOTOPbIX COCTaBNEHO
3TO A4P0. YKaXuTe npaBuUnbHbIM OTBET.

1) Mg = (Zmp + Nmn)

2) Mﬂ < (Zmp + Nmn)

3) Mg>(Z:mp+ N-mp).

8. [aH rpacuk 3aBUCMMOCTM Yncna He pacnaBLuMxcsa saep apbua ot BpemeHun. Kakos
nepwog nonypacnaga 3Toro nsortona spbusa?

1) 50 u. N 10%A
2) 100 u.
3) 150 u. 160

4) 200 u. i

0 100 200 7.y



9. Kakoe 13 npuBeAeHHbIX HWXKE BblpaXXeHUN onpeaensieT NoHATue uenHas agepHas
peakuma? YkaxuTte npaBusbHbIA OTBET.

1) T[lpouecc camonpomsBOSIbHOrO pacnaga saep aTtoMOB HEKOTOPbIX XMMUYECKUX
3M1EMEHTOB.

2) [lpouecc npeBpalweHUs aToMHbIX f4ep, npoucxogdawui B pesynbrate  Ux
B3aMMOAENCTBUS C AIEMEHTapPHbIMIW YacTULaMn Unm gpyr ¢ pyrom.

3) [lpouecc pgeneHna aTOMHbIX SOEP HEKOTOPbIX XMMUYECKMX  3FIEMEHTOB,
npoucxogawmm nog AEeNCTBMEM HENTPOHOB, 0OOpasyloWMXCA B MpoLecce camomn
SAOEepHON peakunu.

10. Kakue BellecTBa M3 NepevnCEHHbIX HUXEe MOryT OblTb MCMOMNb30BaHbl B SAEPHbIX
peakTopax B Ka4ecTBe 3aMmennmrenen HEMTPOHOB?

A.padut.  B. Kagmunia. B. Taxenas soga. I. bBop.
1) AnB. 3)Anb.
2) burl. 4)Bur.

Kpntepuun oLeHOK TECTOB:

oueHka 5 — 91%-100% BbINONMHEHHbIX 3a4aHUN
oueHka 4 — 71%-90% BbINONHEHHbIX 3a4aHUN
oueHka 3 — 50%-70% BbINOSTHEHHbIX 3aJaHUN

KoHmporbHasi paboma rno mpa3sdeny «KeaHmoeasi ¢husuka»

BapuaHm 1

Hacmb 1 «KeaHmoeasi onmuka»

1.3aBUCUT N OT CKOPOCTU ABMXKEHUS CUCTEMbI OTCHETA CKOPOCTL Tena

A) na b) HeT B) HeBO3MOXHO onpenenuTb

2. K Teny ¢ maccon Nokosi m B TeyeHne BGeCKOHEeYHOro WMHTepBasia BpeMeHU
npunoXeHa NOCTosiHHas cuna. Kak nuamMeHuTcsa ¢ Te4eHnem BpeMeHn macca tena?

A) yBenuuntcs b) ymeHbwntcs B) He nameHutcsa

3. Kak nameHutca aHeprus oToHa Npy yBENIMYEHUM ANUHLI BOSTHbLI cBeTa?

A) yBenuuntcs b) ymeHbwntcs B) He nameHutcs

4.2OHeprus poToHa cBeTa ¢ AnuHom BosiHbl 720 HM paBHa:

A) 2,76 x 1011 Ox B) 2,76x101° I B) 2,79 aB

5. PaboTa BbIx0oaa 3MeKTpoHa 13 HEKOTOPOro BewecTsa paBHa 4,76 aB. Hangute
KpacHyto rpaHuuy ootoadpdekTa ans aToro metanna.

6.0nsa kanusa kpacHaa rpaHuua dgotoadpdekta 0,62 Mkm. Kakyto MakcumarnbHyto
CKOPOCTb MOIyT UMMETb (OTOSNEKTPOHbI. Bbinetatowme npu obnyyeHun kanus
droneToBbIM CBETOM C ASIMHOMN BOMHbI 0,42 MKM?
Hacmpb 2 Qusuka amoma U amoMHOo20 s0pa»

1. Uemy paBHa 4YacToTa ¢oOTOHa, N3y4aemoro npu nepexoge u3 Bo3byxgeHHOro
COCTOSAHUSA E1 B OCHOBHOE cocTosiHue Eo?

A)Eo/hB)(Eo+ E1)/hB) (E1—Eo)/h

2. Kakas pons pagmoakTMBHOIO Le3uns, nepuo nonypacnaga kotoporo 30 ner,
pacnagaetcs 3a 90 net?

A) 12,5% B) 25% B) 75% I") 87,5%

3. Hanucatb HegocTawLwme 0603Ha4YeHns B Creayowmx aaepHblX peakumsx:

A) SLi+ip —2+,He
o ln (22 4
B) ?+ip—>11Na+,He
4. Onpegenute gedekt macc agpa 6opa ¢ maccoBbiM Yncnom 10.



5. BbluncnnTe aHEpruo CBs3n aapa yrnepoaa 6 2C.

BapuaHm 2
Hacmb 1 «KeaHmoeas onmuka»

1.3aBUCUT NN OT CKOPOCTU ABMXKEHUS CUCTEMBI OTCHETA CKOPOCTb cBEeTa?

A) na b) HeT B) HeBO3MOXHO onpefenuTb

2. DHeprus Tena 3aBuUCUT OT:

A) macchbl B) ckopocTn cBeTa B) o6a oTBeTa BEpHbI

3. byget nu HabnopaTtbca OTOIMEKT NpU NageHnn Ha BELLECTBO CBETa C
ANNHOW BOMHbI BonbLUe, YeM KpacHas rpaHuua gpotoaddpekra?

A) na b) HeT B) HEBO3MOXHO onpeaenntb

4.9OHeprust poToHa BMAUMOro ceeTa ¢ aAnuHon BosiHbl 500 HM paBHa:

A) 4 3B B) 4x101° I B) 4x10 "1° [Ix

5. KpacHasga rpaHuua dgotoadekta onsa HEKOTOpPOro MmeTanna cocraBnsaeTr 296
HM. Onpegenute paboTy BbiXxo4a 3N1EKTPOHA ANns 3TOro BeLlecTsa.

6. MvHMManbHasi 4yactoTa CBeTa, BblpblBAlOLLErO 3f1EKTPOHbI C MOBEPXHOCTU
mMeTtanna, coctasnseTt 6x1014 'y, Npn Kaknux YacToTax NnagatoLero ceeTa BblieTeBLUNE
3NEKTPOHbI NOMHOCTLIO 3a4epXXNBaKOTCA HanpskeHnem 3 B?

Hacmb 2 Qusuka amoma U amoMHOo20 s0pa»

1. Yemy paBHa 3Heprusa oToHa, U3ny4yaemoro npu nepexone n3 Bo3byxgeHHoro
coCTOAHNA E1 B OCHOBHOE cocToAHUe Eo?

A)Ei1B)EoB)E1+EolN) E1—Eo

2. Kakast jona pagnoakTMBHOMO Liesus, nepuof nonypacnaga kotoporo 30 ner,
ocTaHeTcs HepacnasLlwmmucs Yyepes 90 net?

A) 12,5% B) 25% B) 75% I') 87,5%

3 Hanucatb He)J,OCTa}OUJ,I/Ie 0603HaveHVs B cnegyowmnx saepHbIX peakunax:

A) ’>+1p—>2 He+ He
4. Onpegenute ,El,eGbeKT Macc agpa antoMUHUA C MacCoBbIM YMCITOM 27.
5. Bbluncnute aHepruto cea3n siapa gLi .

OueHka Kpumepuu

KOTIIUYHO» 80%-100% npaBWnbHO peLUEHHbIX 3aau
«XOpPOLLUO» 60%-79% npaBuSIbHO peLUeHHbIX 3a4a4
«YOOBNETBOPUTENBHOY 40%-59% npaBuUNbHO peLUEHHbIX 3afau
«HeygoBreTBopuTenbHoO» | MeHee 40% npaBuribHO peLUeHHbIX 3adad

Paspen 7. CTPOEHWE BCEJIEHHON

Bonpochkl anst cobecegoBaHus
CtpoeHune ConHeYHon CUCTEMBI.
bonblume nnaHeTbl. AcTeponibl.
3akoHbl Kennepa.
BoamyLieHus.
ConHeYHble N NYHHbIE 3aTMEHUS.
3Be3abl. bneck, cBETUMOCTb.
3Be3Hble CUCTEMbI.
Jsonouunsa 3se3n.
Hawa 3Be3gHasa cuctema - [anaktuka.
10 Opyrne ranaktukun. NpocTpaHCTBEHHOE pacnpeaeneHne ranakTuk.
11. PasberaHue ranaktuk. 3akoH Xabona.

©CoNok,rwhE




12.Ksa3zapbl.

13.T1loHATNE O KOCMOMOInN.

14.Bo3aMOXxHble CLieHapun aBonounmn BeceneHHoNM.

15. Kocmonornyeckune apbl U PESIMKTOBOE U3IyYeHune.

16.CoBpeMeHHada Hay4YHasa kapTuHa mypa. OCHOBHbIE 3Tanbl ee pa3BUTUS.

lMpakmuyeckasi paboma
1. 3akoHunTE NpeanoXeHus:
AcTpoHOMUS - byHAAMEHTaNbHas Hayka, udyyaroLlas
CnoBo «aCTpOHOMMSI» MPOUCXOANT OT
3apgayamMm acTPOHOMUN ABNSAKOTCS:
2. OTBETLTE HA BONPOCHI:
YT10 noHumatoT nopg Manaktnkon?
YT10 noHumatroT nog BceneHHon?
Kak BO3HMKNa Hayka acTpOHOMUA?
Kakne o6bekTbl U ABNEHUS M3yvyaeT acTPOHOMUA?

3. |_|OJ'Ib3y$ICb crnpaBoO4YHbIM MaTtTepunariomMm, 3arnofiHnTe Ta6nwu,y C OCHOBHbIMMU

hU3NYECKUMN XapaKTEPUCTMKAMM NNaHeT 3eMHOW rpynnbl.

dusnyeckme Mepkypui BeHepa 3emns Mapc
XapaKTEPUCTUKN NNaHeT

Macca (B maccax 3emnn)

HAnameTp (B Anametpax
3emnn)

[MnoTHOCTbL B Kr/m3

lMepuog BpaLleHuns

ATmocdepa:
- NaBneHue
-XUMUYECKUN cocTaB

Temnepatypa
nosepxHoctn,” C

Yncno CNyTHNUKOB

HasBaHue crnyTHMKOB

4. |-|OJ'Ib3yFICb crnpaBo4HbIM MaTepuarnom, 3arnofHuTe T86J'II/ILI,y C OCHOBHbIMUA

('bVI3VI‘-IeCKVIMI/I XapaKTepnuCcTtnkamu niiaHeT-rmraHToB.

dusnyeckme Onutep CaTtypH YpaH HenTtyH
XapakTepUCTUKN NNnaHeT

Macca (B maccax 3emnu)

AnameTp (B omameTpax
3emnu)

MnoTHOCTb B Kr/m3

lMepunopn BpauleHus

ATmocdepa:
- TemnepaTtypa, C
-XMMWYECKUIN COCTaB

Yncno cnyTHUKOB

HaseaHue KPYMNHbIX
CNyTHUKOB

5. 3anonHuTte Tabnuuy ¢ xapakTepucTUKaMu KraccoB 3Be€3HbIX CNEKTPOB

XapaKTepuUCTUKM crekTpanbHbIX KIaccoB
uBeT TemnepaTtypa 0ocobeHHoCTH
cnekTtpa

TunuyHble
3Be3qbl

CnekTparbHbIn
Knacc
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6. YKaxuTe nocrnegoBaTtenbHOCTb cTagun asonoumn ConHua
a) ocTbiBaHMe 6enoro Kapnuka;
0) ynnoTHeHWe macc rasa v nbinu;
B) CXaTue B NpOTO3BE3aY;
r) rpaBUTaLMOHHOE CXXaTue KpacHOro rmraHTa;
A) cTaumoHapHas ctagmst (MCTOYHUK U3NyYeHns — TepMmosiaepHas peakums);
€) KpacCHbIM MMraHT C yBenMyYnBaLWmMMCs refimesbiM S4pOoM.

I o I 0 N S O S S

7. 3aKoH4MTE NpennoXxeHuns
[fanaktnka —

MneyHbin Myt —

Hanbornee nnoTtHasa ueHTpanbHas obnactb Hawen [anakTuk1 pacnosioxeHa B
co3Bes3ann N Ha3blBaeTCs .
Mpynnbl n3 6onbLoro Yncna 3eesn B ManakTvke HasbIBaOT
NPYMEPOM KOTOPbIX
ABNAOTCA
8. Pacnonoxwute npmeefeHHble 06bEKTHI B NOPAAKE YBENUYEHUS UX pasMmepa
a) 36e3da
6) nnaHema
8) easlakmuka
2) ckoneHue 2anakmuk
0) ConHeyHasi cucmema
g —> g —> .

9. Ha pucyHke nokasaHo cTpoeHue Hawen Manaktuku (Bug ¢ «pebpay). Ykaxute
nonoxeHne ConHua B @anakTvke U OCHOBHblE €€ CTPYKTYPHble 3NIEMEHTbI:
AP0, AMUCK, rarno, KOPOHY, LeHTpanbHoe cryuweHue (6angpk) u crpenkamu
ykaxuTte nonoxexHve ConHua, gpo, cnvparnbHble pykaBsa.

[ Nonomenme Conrua | [ ]
| RN [ SEENEEER R S —

L | | I |
10.Mo BHewHeMy BMAY W CTPYKType ranakTukKu, COrfacHo knaccudukaumm,
npeanoxeHHon 3. Xabbnom, nogpasgenstoTcs Ha TpY Knacca: annmntuyeckme
— E, cnupanbHble — S, HenpasunbHble (MpperynapHole) — Ir. Kaxagbin n3
KnaccoB ranaktuk MmeeT CBOM noaknaccbl. B tabnuue caoenante ackm3bl U
AanTe onucaHne COOTBETCTBYIOLLMX KIAaCCOB ranakTuk




Twvnbl 1 noATMNbI O6o3HayeHue no ScK3bI Onucanwve
ranakTuk Knaccudukaumm N NpUMep.I

annunTuyeckue E0
LapoBble
dnnunTtuyeckne c
pasHon CTerneHbto E1-E7
cxaTtus
CnupanbHble S0
NH3006pa3sHble

Sa
CnupanbHble ¢
HOpMarsbHbIMMK Sb
cnvpanamum

Sc
CnupanbHble ¢ SBa
nepeceyYéHHbIMN
cnvpansamu SBb
(nepemblykamu, unm
6apamm) SBc
HenpasunbHble Ir
(MpperynsapHbie)

11. 3akoH4yMTEe NpeasioxKeHns

CkopocTu pasberaHus ranakTuk:
C nomoublo NOCTOSAHHOW Xabbna MOXHO onpeaenuTb creayrwuin napameTp

BceneHHon’:

Ecnn ranaktuka ypansetca co ckopocTbto 3000 km/c, TO pacctosiHue Ao

Hee

12. Hawun HabnwoaeHus nokasbiBaloT, YTO MO BCEM HanpaBfeHWsiM B KOCMOCe
pacnosnoXXeHo NPMMEPHO PaBHOE YUCIIO FranakTUK 1 BCe OHM OT HAac yaansTcs. 3HauuT

nn 31O, YTO Hawa [NanakTnka — ueHTp Bcen BeceneHHon? OTBeT 060oCHYyMTE.




MNHOBPHAYKN POCCUK
BOPUCOINIEECKUA ®UINUAT

OENEPAIBHOIO roCYAAPCTBEHHOIO BIOMKETHOIO OBPA3OBATEJIbHOIMO YYPEXXOEHUA

BbICLWIEIO OBPA3OBAHMA
«BOPOHEXCKWU rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(B® Prooy BO «Bl'Y»)

Kacenpa ecrectBeHHOHay4HbIX U 06LWeo6pa3oBaTeNnbHbIX AUCLUNIINH

©CoNoGOrWNE

2.
3.
4.

PUSNYECKUE OUKTAHTDbI (no chopmynam)

MexaHuka
CkopocCTb Npy paBHOMEPHOM ABUXEHWUU
Yckopenue
MyTb Npn paBHOYCKOPEHHOM [ABUXEHUN
LleHTpocTpemutensHoe yckopeHune
CB£3b NIMHENHOW CKOPOCTU W YrIIOBOWM
BTopon 3akoH HbtoToHa
Cwuna TpeHuns CKONbXeHus
Cuna TsxecTtu
Cwuna ynpyroctu

. 3aKOH BCEMUPHOrO TArOTEHUS

. Mmnynbc

. KuHeTtunyeckaa aHeprus

. MoTeHumnanbHasa aHeprna Tena NOAHATOro nog 3emnen Ha BbiCoTy h
. MoTeHumnanebHaga aHeprna gedopMmUpoBaHHOIo Tena

. MexaHu4yeckasa paboTta

MonekynsipHasa cmsunka. TepmoamHamMumka

KonnyecTtBo BellecTBa

OcHoBHoe ypaBHeHne MKT

CBs3b gaBneHus co cpeHen KNHETUYECKON SHEpPrnen Monekyn

CpefnHsisi 3Heprus XxaoTM4ECKOro NOCTynaTenbHOro ABMXEHUA MOSEKyI rasa

(KMHeTn4eckas aHeprus).

5.
6.
7.

CpenHsist kBagpaTnyHasi CKOpOCTb
YpaBHeHne Mengeneesa-KnanenpoHa
M3onpoueccbl (nepedncnutb M HasBaTb Kakas BenuuMHa SABNSETCH

NOCTOSIHHOM, 3anncaTb ra3oBble 3aKOHbI)

8.
9.
10.
11.

arwnE

BHyTpeHHSS aHeprusa naeanbHOro 04HOAaTOMHOIO rasa
Pabota rasa

[MepBbI 3aKOH TEPMOANHAMUKN

KMO Tennosoro gsuratens

AnekTpoaMHamuka (4actb 1)
3akoH KynoHa
Hanps»keHHOCTb 3neKkTpU4ecKoro nons
MNMoTeHuuan
OIEKTPOEMKOCTb
OHeprus 3apskeHHOro KoHaeHcaTopa



6. Cwuna Toka

7. HanpsikeHune

8. ConpoTtuBneHue

9. 3akoH Oma gng yyactka uenu

10. MNocnepoBaTenbHOE M NapannenbHoe CoeaANHEHNE NPOBOAHMKOB.
11. PaboTta noCcTOAHHOro TOKa

12. MOLLUHOCTb NOCTOSIHHOIO TOKa

13. 3akoH Oma ana nonHow uenu

AnekTpoanHaMuKa (4acTb 2, MarHUTHoOe norne)

1. Cwvna Amnepa

2. Cwuna JlopeHua

3. Pagunyc okpy>KHOCTM, MO KOTOPOW ABMXETCA YacTuua Maccon m, 3apsgom g B
OAHOPOOHOM MarHUTHOM Mosie nHaykumen B.

4. MarHuTHbIN NOTOK

5. 3akoH anekTpoMarHUTHOW MHOYKLUNN

6. WHAOYyKTMBHOCTb

7. DHeprus MarHUTHOro Noss

Kone6aHus n BonHbI
Mepuog konebaHUM MaTeMaTUY4ECKOro MasiTHUKa
Mepuopg konebaHnm NPYXMHHOTO MasiTHUKa
YacToTa konebaHun
Linknnyeckas yacrtoTta
daza konebaHumn
YpaBHEHME rapMOHMYECKMX KOonebaHui
dopmyna TomcoHa
[encTaylollee 3Ha4YeHNE NepPeEMEHHOIO HaNPs>XKeHNA
[encteytollee 3Ha4YeHne Cunbl NepeMeHHOro Toka
10. EMKOCTHOE conpoTUBEHNE
11. NHayKTMBHOE conpoTuBneHmne
12. KoapdpuumeHT TpaHchopmaumm
13. lnnHa BONHbI

©CoNorwWNE

OnTuka
3akoH NpenomneHus ceeta
ABCONIOTHLIN NoKa3aTeslb NPenoMIIeHns cpeabl
OTHOCKTENBHbIN NOKa3aTeNb NPenoMIeHns
3aKOH MOMHOro BHYTPEHHErO OTPaXKeHUs
OnTu4yeckas cuna NUH3bI
dopmyna TOHKOW JSINH3bI
YBennyeHve nuH3abl
Ycnosue makcumyma gns gudopakuMoHHON peLleTKn

N>R~ WNE

KBaHTOBas c¢usunka
OHeprus oToHa
YpaBHeHne JnHwTernHa anga portoaddekra
PaboTa BbIxoaa
KpacHas rpaHunua gpotoadpdekta
3agepxuBaroLLiee HanpsaxeHne
[nnHa BonHbl ge bponns
MaccoBoe uncno

NookrwhE



8. [edekt macc

9. [lpaBuno cmeLleHuns
10. 3akoH pagmoakTUBHOro pacnaga

Kpumepul oyeHku:

OueHka

Kputepum

COTINUYHO»

80%-100% npaBunbHbIX OTBETOB

«XOpOLLO»

60%-79% npaBunbHbIX OTBETOB

«yOooBneTBoOpuUTESIbHO»

40%-59% npaBurbHbIX OTBETOB

«HEYyOoBJIETBOPUTESIBHO»

MeHee 39% npaBuNbHbIX OTBETOB




MWHOBPHAYKM POCCUIN
BOPUCOINIEECKUA ®UINUAT
®ENEPAITLHOIO NOCYAAPCTBEHHOIO BIOMKETHOIMO OBPA3OBATE/IbHOINO YYPEXXOEHUA
BbICLUEN O OBPA30OBAHUA
«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(B® Prooy BO «Bl'Y»)

Kadeppa ectecTBeHHOHay4HbIX U 06LWeo6pa3oBaTeNibHbIX AUCLUNIIUH

MpumepHble Tembl pecepaToB (AOKNAAOB), MHAMBUAYaNbHLIX NPOEKTOB
no ancuunnuHe — COO 01.05. Pusuka

1) AnekcaHgp NpuropbeBuy CTONETOB — PYCCKUN (PU3NK

2) AnekcaHgp CtenaHoBudY [1onoB — pycckuii y4eHbIN, n3obpeTtatens pagno

3) AnbTepHaTUBHas aHepreTuka

4) AkycTunyeckue cBOWCTBA NONYNPOBOAHNKOB

5) Angpe Mapun AMnep — OCHOBOMOJSTOXHUK 3N1EKTPOANHAMUKM

6) ACUHXPOHHbIN ABUraTenb

7) Actepouvabl

8) AcTpoHOMUS HaLNX OHEN

9) AtomHas cusuka. N3oTonbl. [IpuMeHeHne pagmoakTUBHbLIX N30TOMNOB

10)becKOHTaKTHbIE METOAbI KOHTPOMSA TeMNepaTypbl

11)bunonsapHble TpaH3UCTOPbI

12)bopuc CemeHoBMY Akobu — ur3smk n nsobpetaTennb

13)Benuyaniume oTKpbITUS (OU3UKK

14)Buabl SnNeKTpUYeCcKMX paspsigoB. JnekTpudeckume paspsigbl Ha  cnyxbe
YyenioBeka

15)BnunsaHne nedektoB Ha n3nMyYeckme CBOMCTBA KPUCTannoB

16)BceneHHas u TeMHas maTtepus

17)Fanuneo Nanunen — ocHoBaTenb TOYHOrO €CTECTBO3HAHUSA

18)lNonorpadua n ee npumeHeHmne

19)[1BmkeHne Tena NnepemMeHHOM Macchl

20)dnpakumns B HaLLEN KUIHU

21)XXnakne kpuctannol

22)3HaydeHne oTKpbITUA anunes

23)ropb BacunbeBud KypuyatoB — u3nk, opraHum3aTop aTOMHOW Hayknm W
TEXHMKU

24)caak HeloTOH — co3gaTerb Knaccuyeckon omsnkm

25)/cnonb3oBaHne aNeKkTpo3HEPrn B TpaHcnopTe

26)Knaccudukaums n xapakTepucTUKM arieMeHTapHbIX YacTuy,

27)KOHCTPYKUMOHHAsA NPOYHOCTbL MaTtepmarna un ee CBA3b CO CTPYKTYpOMU

28)KoHCTpyKUuMa 1 Buabl riasepos

29)KpnoaneKTpoHunka (MMKPOINEKTPOHMKA N XOnoL4)

30)J1azepHble TeEXHOMNOMMN U UX NCNOSTb30BaHNE

31)JleoHapgo aa BuHYM — yyeHbIn 1 n3obpeTaTenb

32)MarHuTHble  un3mepeHusa  (NpUHUMMbI  NOCTPOeHMst NpubopoB,  CMOCo6bI
Nn3MepeHuns

33)MarHMTHOro NOToKa, MarHUTHOW UHAYKLN)

34)Mawkn ®apagen — cosgaTernb y4eHusi 06 3NeKTpoMarHMTHOM nosne

35)MeToabl HabnNAEHMA U perncTpauumn pagnoakTUBHbLIX U3NTYYEHUI U YacTuy,

36)MeToabl onpefeneHuns nNIoTHOCTH

37)Munxaun BacunbeBnd JTOMOHOCOB — y4YeHbIN SHLMKNONeaUCT



38)Mogenu atoma. OnbIT Pesepdopaa

39)MonekynspHO-KMHETMYECKaA Teopusa naearnbHbIX ra3oB

40)MosnHus — ra3oBbIn pa3psa B MPUPOOHbLIX YCIOBUSIX

41)HaHoTexHonorMa — MexaucuunimHapHaa obnactb dyHOAaMeHTanbHON U
NPUKNagHOM HayKn N TEXHUKMN.

42)Hwnkona Tecna: Xu3Hb N HeOBbIYaNHbIE OTKPbLITUS

43)Hnkonan KonepHuk — cosgaternb refiMoLeHTPpUYeCcKon CMCTEMbl M1pa

44)Hunbc bop — oauH 13 co3gaTenen CoOBPEMEHHON PUINKN

45)HykneocnHTes Bo BceneHHon

46) O06bsACHeHNEe POTOCMHTESA C TOUKN 3PEHUSA PUINK

47)OnTuyeckne siBreHnd B npupoge

48)OTKpbITUE U NPUMEHEHNE BbICOKOTEMMNEPATYPHON CBEPXNPOBOANUMOCTU

49)[NepeMeHHbIN 3NIEKTPUYECKUI TOK U ero NpuMeHeHne

50)Mna3sma — yeTBEPTOE COCTOSIHME BELLECTBaA

51)MNnaHeTbl ConHeYHON cucTeMbl

52)MonynpoBOAHMKOBLIE AATYMKM TEMNepaTypbl

53)NprMeHeHne XNOKnuxX KpUCTasnnoB B MPOMBbILLSIEHHOCTH

54)[MpmeHeHne saepHbIX peakTopoB

55)Mpobnembl 3Konormm, CBA3aHHbIE C UCMNOSTb30BaAHNEM TEMSOBbIX MaLUWH

56)[MponsBoacTBo, Nepegaya v UCNOSb30BaHNE INEKTPOIHEPTNN

57)MpouncxoxgeHne CONHEYHON CUCTEMDI

58)Nbe3o0anekTpuyecknin apgeKT ero NpUMeHeHe

59)PasButne cpeacTts CBs3M N pagmo

60)PeakTnBHbIE ABUraTENN N OCHOBbLI PABOTHI TEMMOBOM MALLUHbI.

61)PeHTreHoBckue nyyun. ictopus oTkpbITuA. MNpumeHeHne

62)PoxaeHne n aBonouns 3Besq

63)Ponb K.3.Llnonkosckoro B passmMtum KOCMOHaBTUKU

64)Cepren [NaBnoBuy KopomneB — KOHCTPYKTOP W OpraHu3aTop nNpou3BOACTBA
pakeTHO-KOCMUYECKOWN TEXHUKM.

65)Cunbl TpeHns

66)CoBpeMeHHas CryTHUKOBasi CBA3b

67)CoBpeMeHHasa pusnyeckasa KapTnHa mmpa

68) CoBpeMeHHble cpeacTBa CBA3M

69) ConHue — NCTOYHMK XM3HN Ha 3emne

70) TpaHcdopmaTopbl

71)YnbTpasByk (Nony4yeHne, CBOMCTBA, MPUMEHEHMNE)

72)¥YnpaBnsieMblin TEPMOSIAEPHbIN CUHTES

73)Yckoputenu 3apsiKeHHbIX YacTuL

74)Pusunka n mysbika

75)dunsnyeckne ceoncTea atmocdepsl

76)DOTO3NEMEHTDI

77)DoToadpdekT. [pumeHeHne aBneHns goToaddekta

78)LLkana anekTpoMarHUTHbIX BOJTH

79)3konormnyeckue NpobnemMbl U BO3MOXHbIE MYTU UX peLLEeHns

80) 3neKkTpoHHasa NpoBOAUMOCTb MeTasnioB. CBepXxnpoBOANMOCTb

81)Omunuin XpuctnaHoBmd J1eHy — pycckuii unauk.

Kputepun oueHku:
ansa pecgepara
— OLEHKa «OTIMYHO» BbICTABMSETCS 3@ CAMOCTOSATENbHO HanuCaHHbIA pedepaT
no Teme; yMeHMe wusnaratb Martepuan nocnefoBaTtefnlbHO M rPaMoTHO, AenaTtb
HeobxoanmMble 0606LWEHNS N BLIBOAbLI, CONPOBOXAEHME CO0bLeHNa Nnpe3eHTaumnen;



— OLEHKa «XOpOLIO» CTaBUTCS, ecnu: pediepaT yaoOBMeTBOPSiET B OCHOBHOM
TpebOoBaHUAM Ha OLEHKY «OT/IMYHO», HO MPU 3TOM UMEET OOUH M3 HeOOCTaTKOB: B
N3NOXEHUN: gonyLleHbl Hebonbline npobensl, He UCKa3uBLLME coaepXaHue pedepara;
AonylweHbl OAWH—ABa Hedo4yeTa MNpu OCBELLEHUW OCHOBHOIO CoAepXaHus TeMbl,
ncnpaefeHHble MO 3aMevYaHuio npenofasaTtens; AonyweHbl ownbka unm 6onee gByx
HeO4YEeTOB MPU OCBELLEHMN BTOPOCTENEHHbIX BOMNPOCOB, KOTOPbIE FIENKO UCNPaBnaATCA
no 3amedaHuio npenogasaTens. B pedepate MoxeT OblTb HELOCTATOYHO MOSHO
pa3BepHyTa apryMmeHTauus; B npes3eHTaumm CrmwKoM MHOMo TEeKCTa;

— OueHka «y[,OBMETBOPUTENBHO» cTaBuTCH, ecnu: HEenoJsiHo nnm
HenocrnegoBaTeNbHO PAacKpPbITO coAepXaHue MmaTepuana, HO nokasaHo obuiee
NOHMMaHMe BoMnpoca W  MPOAEMOHCTPUPOBaHbI  YMEHWUS, [OOCTaTOYHble Ans
AanbHenLWero ycBOEHNs MmaTepuana; UMenucb 3aTpygHeHUs UM onyueHsl owmnbkn B
onpegeneHnn MNOHATUMA, WCMNONb30BaHUN  TEPMWHOMOIMMKU, WUCMpaBneHHble nocne
3aMevaHunin npenogaBaTtens; CTyaeHT HE MOXET NPUMEHNTb TEOPUIO B HOBOW CUTYyauuu;
npeseHTaums Noxo COOTBETCTBYET TEKCTY COOBLLEeHUS

— OLEeHKa «HeyaoBneTBOPUTENbHO» CTaBWUTCHA, €CNW: HEe packpbITO OCHOBHOE
cogepxaHne y4vyebHoro wmartepuana; OOHapyXeHO He3HaHMe WM  HenoHMMaHue
bonbwen unn Hambonee BaXHOW 4acTu y4ebOHOro maTtepuana; OOmnyLleHbl OoWnbkn B
onpeaeneHnn NOHATUA, NPU MCNONb30BAHUN TEPMWUHOSIOMMMK, KOTOPbIE HE UCMpaBrEHbI
nocrie HecCKOSMbKMUX 3aMeyvyaHui npenofaBaTend; HapylleHa JiorMka B U3OXeHUn
mMartepuana, HeT Heobxoanmbix 0600LLEHNI N BbIBOAOB; HEAOCTAaTOYHO CCOOPMUPOBAHDI
HaBblKM NMUCbMEHHON peyun; pedepaT ABNAeTcs nnarmatom Apyrmx pedepatos 6onee
yeM Ha 90%; npe3eHTauunsa oTCyTCTBYET.



MWHOBPHAYKM POCCUN
BOPUCOINIEECKUA ®UINUAT
®ENEPAITBHOIMO NOCYAAPCTBEHHOIMO BIOMKETHOIO OEPA3OBATESIbHOIMO YYPEXXOEHUA
BbICLUEN O OBPA30OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(B® PIrooOy BO «Bl'Y»)

Kacenpa ecrectBeHHOHay4HbIX U 0OLWeobpa3oBaTeNbHbIX AUCLUNIUH

TeCTVIpOBaHVIe B paMKax JJ,VI(*)(*)epeHLWIpOBaHHOFO 3avdeTa no gAgucuumniinHe
«®Pusumkar»

TecT 13 26 3agaHnin BKNoYaeT B cebsa TeMbl, n3ydaemble 3a BeCb y4ebHbIN roa. MoxeT
NPOBOOUTLCS B KOMMbIOTEPHOW ayauTopuu, wucnonbdyd OOP, unu B nevyaTHOM
BapunaHTe.
MpumepHbLIN BapyaHT UTOroBOro Tecta
1.Ha Hutn BreuT wapwuk secom 0,4 H. Cuna HaTshKeHna HUTK paBHa
A) 0,04 H.
B) 0,4 H.
C) 0,8H.
D) 0,1H.
E) 0,03 H.
2.Moa pencrteuem cunbl 0,2 kKH Teno nepemectunock Ha 10 M. PaboTa aTton cunbl paBHa
A) 20 MOx.
B) 2000 Dx.
C) 200 Ox.
D) 2 MOx.
E) 20000 Ox.
3.KnHeTtnyeckasn aHeprus Tena maccom 3 Kr, ABUXKYLLErOCS CO CKOPOCThLHO 4 M/C, paBHa
A) 6 [Ox.
B) 12 [Ox.
C) 24 [Ox.
D) 48 [x.
E) 96 [Ox.
4.3a 4 ¢ imnynbce Tena namennnca Ha 20 krem/c nog 4ENCTBUEM NOCTOSAHHOW CUIMbI
A 1H.
B) 5H.
C) 3H
D) 4H.
E) 2H.
5."a3y nepeaaHo konnyectso TennoTbl 300 [k, npy aTom OH coBepLumn padoTty 100 k.
N3mMeHeHne ero BHYyTPEHHEN 3HEPTM PaBHO
A) 400 Dx.
B) 200 [Ox.
C) o.
D) 100 Ox.
E) 300 [Ox.
6.YpenbHoe anekTpuyeckoe ConpoTUBIIEHNE arntoMUHNEBOrO NpoBoaa AfinHomn 100 M w
nonepeyHbIM ceveHnem 2 mm? pasHo 0,028*10°6 Om M. MNpu 3TOM ero anekTpuyeckoe
COMNPOTMBIEHNE PaBHO
A) 1400 Om.



B) 14*10 Om.

C) 0,014 Owm.

D) 0,0014 Owm.

E) 1,40wm.

7.B KkaTyLuKe ¢ nHOYKTMBHOCTLIO 68 MITH cuna Toka 3,8 A ucyesaet 3a 0,012 ¢. 34C
CaMOVHAOYKLUMKN paBHa

A = 0.

B) =~2158B.

C) = 0,67B.

D) = 0,21B.

E) = 3,1B.

8. NpoaonbHbIe BOSTHBI MOrYT PacnpoCTPaHATLCA
A) TOmbKO B rasax.

B) TONbKO B XXMAKOCTSIX.

C) TOmMbKO B TBEPAbIX TENAX.

D) TONbKO B XXWMOKOCTSAX U B TBEPAbIX TENAX.

E) B TBepAblxX Tenax, >XMOKOCTSIX U rasax.

9. a-4acTuua cocTouT 13

A) [ABYyX NPOTOHOB U OBYX HENTPOHOB.

B) AOBYyX NPOTOHOB M OBYX 3f1EKTPOHOB.

C) npoTOHa M HENUTPOHA.

D) npoToHa n ABYX HENTPOHOB.

E) npoToHa u anekTpoHa.

10. MNepemelLLeHre MaTepmanbHON TOYKM 3a 4 C NOCIe Havana ABMKeHUS .

A) 16 m.

B) 8wm.

C) 9m.

D) 6wm.

E) 12m.

11. Ma4 maccon 0,2 kr nagaeT ¢ HEKOTOPOW BbICOTbI HaZ, MOBEPXHOCTLIO 3eMnn C
Ha4arnbHOW CKOPOCTbIO, PaBHOW HyMt0. ECnn Ha BbicOoTe 2 M Haz MOBEPXHOCTBLIO 3eMn OH

2
MMEET CKOPOCTb 5 M/C, TO HavanbHasi NoTeHUManbHas aHeprnst Maya Gbina pasHa (g = 10""7
) (TPeHreM o Bo3ayxe nNpeHebpeyb)

A) 6,5 [x

B) 5,4 [Ox

C) 9[x

D) 80x

E) 30x

12.IMpun oxnaxxgeHun naeanbHOro rasa ero TemnepaTypa ymeHbLumnacs ot 711°C go - 27°C.
Mpun 3TOM CpeaHAA CKOPOCTb TEMOBOro ABWKEHUS MOSIEKYI YMEHbLUMACh B
A) 3 pa3a.

B) V3 pas.

C) 5 pas.

D) 2 pasa.



E) V2 pas.

13. VpeanbHblii ra3 cHauyana Harpesarcst py NOCTOSIHHOM O6beMe, MOTOM €ro 06beM
yBEMMYMBAICS MPU MOCTOSIHHOM [aBIIEHU, 3aTEM MpU MOCTOSIHHOWM TemMnepaType AaBneHue
rasa yMeHbLLArNOoCh [0 MePBOHAYANIbHOMO. OTU M3MEHEHWS! MPeCTaBMEHb!

P
: d ? :
> 4 > 0 3 gt
8 1 T 0 2 T 3 + & !

A) Ha pucyHkax 1 1 2.

B) Ha pucyHkax 1 1 4.

C) Tonbko Ha pUcyHke 3.

D) TOnbKo Ha puUCyHke 4.

E) Tonbko Ha pucyHke 2.

14.3nekTpudeckoe nose n3obpaxeHo Ha pucyHke. [NoTeHumanbl B Todkax 1 n 2 nong

HaxogAaTCd B COOTHOLLWEHNN
Y

1 E

L

A) 91> @,

B) 91= ¢,

C) ¢, =0.

D) ¢,=0.

E) p1< ;.

15.KoHgeHcaTop emkocTbio 100 mkd 3apspkaeTtcst oo HanpsbkeHnst 500 B 3a 0,5 c. CpegHee
3Ha4YeHve CUnbl 3apsiAHOrO TOKa paBHO

A) 0,00001 A.

B) 0,01 A.

C) 0,001 A.

D)0,1A.

E) 0,0001 A.

16. JaHbl TpY OANHAKOBbLIX CONPOTMBAEHNS BeNUUMHON 12 OM Kaxxgoe. C nx MOMOLLIbIO
MO>HO NONy4nTb obLLiee cConpoTUBEHNE

A) 6 Owm.

B) iOM.

C) 36 Om.

D) 24 Owm.

E) -Om.

17. [1Ba KOrepeHTHbIX MICTOYHUKA KONEBNOTCA B 0AMHaKoBbIX dhasax ¢ Yactoton v =400 My,
CkopocTb pacnpocTpaHeHus konebaHun B cpege v =1 % MakcumarnsHoe ocnabnexuve

konebaHui bygeT HabnogaTeCa NpU  PasHOCTU X0A4a, PaBHOM
A) 125m

B) 1,25m

C) 25m

D) 25m

E) O



18.Pe3oHaHcHas 4YacTota B KOHTYpe M3 KaTyLLKXU MHOYKTUBHOCTLIO 4 H 1 KoHOeHcaTopa
3NeKTPoeMKoCTb0 9 ® paBHa
A) 25T
B) 2y
C) 0,026y
D) 26T
E) 26Ty
19. CKOpOCTU ABYX COCTaBMSAMOLLMX ABVKEHWUIA, HAaNpaBneHHbIX no yrrnam 60° apyr k apyry
paBHbl 6 M/C 1 4 M/c, Pe3ynbTupytoLasi CKOpoCTb OBXKEHUS
A) 4 mlc.
B) 8,7 m/c.
C) 5,0 m/c.
D) 10 m/c.
E) 12,6 m/c.
20.[1Ba Tena B3auMHoO nputarnsatotTcs Ha pacctoaHumn 100 m ¢ cunom F . Ecnn pacctosiHve
Mexay B MU yBenuuntb Ha 50 M, TO cuna ux nputsxkeHns byaeT pasHa
A) 2F .
B) 1,5F.
C) 2,25F.
F
D)r5
E) o=
21.I'py3 maccon 50 Kr paBHOYCKOPEHHO NOAHUMAOT C NMOMOLLIBIO KaHaTa BepTUKaribHO BBEPX
B Te4eHun 2 ¢ Ha BbicoTy 10 m.
A) 750 H.
B) 400 H.
C)48 H.
D) 20 H.
E) 650 H.
22.HarpeToe ctanbHoe Terno maccon 1 Kr onyLueHo B kariopumeTp ¢ 1 kr Bogbl. Boga
Harpenacb ot 12° no 30° C. HayanbHasa TemnepaTtypa Tena 6bina (Ceranm = 460 Ix/kr °C,
Caonsr = 4200 [x/kr °C. TennoemMKocTb KarnopuMeTpa He y4uTbIBaThb)
A) = 200° C.
B) ~ 103° C.
C) = 80°C.
D) =~ 50° C.
E) = 303° C.
23. B ogHOpO4HOM MarHUTHOM nope nepreHanKynsapHO JIMHUAM MarHUTHOM UHOYKLMK
pacrnornoXeH Kpyroeoi BUTOK nroluaabio 400 cm?. Ecnuv 3a 2 cekyHabl UHAYKLUMM MarHUTHOTO
nons paBHOMepHO nameHunacs ot 0,6 Tn go 0,1 Tn, To B KOHTYpe npu 3Tom Bo3Hukna 30C
A) 10 mB
B) 20 »B
C) 50 vB
D) 80 mB
E) 40 mB
24 pv nomoLm andpakumoHHoM peleTkm ¢ nepuogom 0,02 MM nonyyYeHo nepeoe
AndpaKkLMOHHOE N306paxkeHne Ha paccTosiHMM 3,6 CM OT LIEHTparibHOro MakcMuMmyma u Ha
pacctosHum 1,8 M OT pewleTku. [InnHa CBETOBOM BOSHbI paBHa
A) 0,5 MKMm.
B) 0,1 Mkm.
C) 0,4 MKMm.
D) 0,3 Mkm.



E) 0,2 mkm.

25.Mpn GomBapanposke nsotorna 6opa 2B a- yactuuen obpasyeTtca n3oTon asorta 3N,
Mpwn aTom BbIGpPackLIBaeTCA

A) 3neKTpoH.

B) HENTPOH.

C) B- vactuua.

D) a- yactmua.

E) npoToH.

26. NepeuncnmTe nnaHeTbl B nopsiake yaaneHuns nx ot ConHua.

A) Mepkypwui, BeHepa, 3emns, Mapc, FOnutep, CaTypH, YpaH, HentyH
B) BeHepa, Mepkypuin, 3emns, Mapc, Fonutep, YpaH, CatypH, HentyH
C) Mepkypwui, BeHepa, 3emnsa, Mapc, FOnutep, CatypH, HentyH, YpaH
D) Mepkypun, BeHepa, 3emns, Mapc, CaTypH, tOnutep, YpaH, HentyH
E) Mepkypun, 3emns, BeHepa, Mapc, FOnutep, CaTypH, YpaH, HentyH

Kputepum oueHku:

oLleHKka 5 — 22-26 3agaHun
oueHka 4 — 17-21 3apaHumn
oueHka 3 — 12-16 3agaHun
oueHKa 2 — Huxe 12 3apaHnn



