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3ananus 21. IIlpumenenue uadopMaIum U3 TeKCTa

1. 3aganue 21 Ne 45

I/IOHI/I321LII/IIO MOJICKYJI ra3a B IPOCTPAHCTBE MEKIY DJICKTPOJIaMU BbI3bIBACT

1) aneKTprYeCcKOe HATPSHKEHHE MY JIEKTPOIaMH

2) TEIUIOBOE CBEYCHHE aHOAA

3) yapsl MOJIEKyJI ra3a 2JIeKTPOHAMHU, HCITyCKaeMbIMU KaTOIO0M

4) SNeKTPUUYECKHUiA TOK, IPOXOSIIHI Yepe3 HIEKTPOIBI IPH UX COSTUHESHUN

OnekTprdeckas ayra

OnexTpuyeckas Iyra — 3TO OIWH W3 BHIOB ra3oBoro paspsga. [lomyunts e€ MoxHO crnemyromuM oOpasoM. B mraruse
3aKPEIUIIIOT [[Ba YTOJIBHBIX CTEPXKHS 3a0CTPEHHBIMH KOHIAMHU APYT K APYTY M HMPHCOEAMHSIOT K MCTOYHMKY Toka. Korma ymmm
NPUBOJAT B COIPHKOCHOBEHHE, a 3aTE€M CJIerka pa3iBUraloT, MeXAy KOHIIaMH yIiied obpasyercs spkoe IUIaMs, a CaMH yIIIU
packansioTest jooena. Jlyra ropuT yCcTOHYHBO, €ciIy depe3 Heé MPOXOAUT HMOCTOSHHBIN NEKTPHIECKHH ToK. B aToM ciywae ogux
3JIEKTPOA SABJIAETCS BCE BpeMs MOJIOKUTEIbHBIM (aHOX), @ IPpyrol — OTpHLATENbHBIM (KaTox). Mexay 3/1eKTpoiaMHu HaXoAuTcs
cTON0 PacKaJIEHHOTO Ta3a, XOPOIIO MPOBOJIIETO IEKTpHIecTBO. [10I0KNUTENbHBIN yronk, nMes 0ojiee BHICOKYIO TEeMIIeparTypy,
cropaer ObicTpee, U1 B HEM oOpasyercs ymiyOjieHHE — MOJOXKUTENIbHBIM Kparep. TemmepaTypa kparepa B BO3LyXe IpU
atMocdeproM naaeneHuu qoxoaut no 4 000 °C.

Jlyra MOXeT TopeTh ¥ MKy METAUIMYECKUMH AJIEKTpoAaMHU. I1pu 3TOM dIEKTPO/bI IAaBATCS U OBICTPO UCHAPSIIOTCS, HA YTO
pacxoxyetcs Oombiiast SHeprus. [1oaToMy TemrepaTypa KpaTepa MEeTaUTHIeCKOro 3IeKTpoaa 0OBIMHO HIDKE, 4eM yroisHoro (2 000

—2 500 °C). IIpu ropeHun Iyrd B ra3e MpU BBICOKOM JaBJIeHUH (OKOJIO 2 106 ITa) Temmepatypy Kparepa yaaaoch AOBECTH IO
5900 °C, 1. e. mo Temmeparyps! noBepxHoctu Comnnra. Ctonb ra3oB WIM IapoB, Yepe3 KOTOpBIe HIET pa3psl, UMeeT eme Oomnee
BBICOKYIO Temreparypy — a0 6 000—7 000 °C. IToatomy B cronbe Ayru IUIaBSTCsS M OOpALIAlOTCS B Map MOYTH BCE M3BECTHBIC
BEILIECTBA.

Jlnsa moajepskaHust [yroBOro paspsijia Hy>KHO HeOOJIbIIIOE HANPSDKEHUE, yra TOPUT IPH HANpsDKeHHH Ha e€ snekTponax 40 B.
Cuia Toka B Jyre JOBOJIBHO 3HAYMTENBHA, a CONPOTHUBIICHUE HEBEIMKO; CIIEI0BATEIbHO, CBETSIIMUCS Ta30BBI CTOJIO XOPOIIO
MPOBOJUT 3MEKTPHUECKUH TOK. VMOHM3anMIO MOJEKYN rasa B MPOCTPAHCTBE MEXTY 3JI€KTPOJAaMH BBI3BIBAIOT CBOMMH yaapamu
JJIEKTPOHBL,UCITyCKaeMBble KaTOIOM IyTH. boJblroe kolmaecTBO HCITyCKaeMBIX JJICKTPOHOB 00eCIeYNBAETCS TEM, YTO KaTO HarpeT
JI0 OY€Hb BBICOKOH Temmepatypsl. Korna Juist 3akuranus JyTu BHaJdaue YIIH MPUBOAAT B COIPUKOCHOBEHHUE, TO B MECTE KOHTAKTa,
obyajaronieM O4eHb OOJBIIMM COIPOTHBIICHHEM, BBIJEISIETCS OTPOMHOE KOJIMYECTBO TEIUIOTHL. I[103TOMY KOHIEI yIieH CHIBHO
pa3orpeBaroTCs, ¥ 3TOTO AOCTATOYHO AJISI TOTO, YTOOBI IPU MX Pa3ABIKEHUN MEXIy HUMH BCIBIXHYNA Ayra. B nanpHeiimem karon
JyI'd HOJJICPAKUBACTCS B HAKAIEHHOM COCTOSHUM CaMUM TOKOM, IIPOXOJSIIUM Yepe3 Iyry.

2. 3aganme 21 Ne 72

Kaxkoe (1)I/I3PI‘{eCKO€ SABJICHUE JICXKUT B OCHOBEC JJICKTPOAKYCTHUYCCKOI'O0 METOAAa aHaJIn3a 3By1<a?

1) mpeobpa3oBaHye IEKTPUUECKUX KOIeOaHUiT B 3BYKOBEIE
2) pazno)keHHe 3BYKOBBIX KOJIEOaHUIl B CIIEKTP

3) pe3oHaHC

4) npeoOpa3oBaHNe 3BYKOBBIX KOJIEOaHHUI B AICKTPUUECKIE

AHamm3 3ByKa

HpI/I oMo HaGOpOB AKYCTUYCCKUX PE30HATOPOB MOXKHO YCTaHOBHTBH, KAKUME€ TOHBI BXOIAT B COCTaB JaHHOI'O0 3BYKa U
KaKOBBbI X aMIUIUTYIBI. Taxoe YCTaHOBJICHUE CIICKTPA CJIOKHOTO 3BYKa HAa3bIBACTCS €TO0 TAPMOHUYCCKUM aHAJIIU30M.

Panbmie aHanM3 3ByKa BBINOJHSIICSA C HOMOIIBIO PE30HATOPOB, MPEICTABISIONIMX COOOM TOJBIe IIapsl Pa3HOToO pasMepa,
HMEIOIINX OTKPBITBI OTPOCTOK, BCTABISIEMBI B yXO, M OTBEPCTHE C MPOTHBOIOJOKHOW CTOpOHBI. [ aHanm3a 3ByKa
CYIIECTBEHHO, YTO BCSKHH pa3, KOIma B aHAJIU3UPYEMOM 3BYKE COAEPIKUTCS TOH, YAaCTOTa KOTOPOTO paBHA YacTOTE Pe30HATOPa,
MOCJIeIHUI HAYMHACT TPOMKO 3BYYaTh B 3TOM TOHE.

TaKl/le CHOCO6I)I aHaljin3a, OJHaKO, OY€Hb HETOYHBI U KPOIIOTJIMBBI. B HacTOALIECC BPEMA OHU BBITCCHCHBI 3HAYUTEIILHO 60nee
COBEPILICHHBIMU, TOYHBIMH M OBICTPBIMH DIEKTPOAKyCTHYECKMMH MerogaMu. CyTh HMX CBOTHUTCSI K TOMY, YTO aKyCTHYECKOE
KoJiebaHHe CHaJaa npeobpasyercs B SIICKTPHYECKOe KoseGaHie ¢ COXPAaHEHHEM TOH e (DOPMBI, a CIICJOBATEIHHO, HMEIOIIEE TOT
JKe CIIEKTP, a 3aTeM 3TO KolieOGaHHe aHAITU3UPYETCSI DIEKTPUIECKUMH METOIAMH.

OJMH 13 CyLIECTBEHHBIX PE3Y/IBTATOB FAPMOHUYECKOI0 aHAIN3a KacaeTcs 3BYKOB Hamel peur. [To TeMOpy Mbl MOXeEM y3HATh
royoc 4yenoBeka. Ho weM pasnmmuaroTcs 3BYKOBBIE KoJeOaHUS, KOTAA ONUH M TOT )K€ 4YeJIOBEK MOET Ha ONHOM M TOH ke HOTe
pasnuuHble miacHbie? JIpyrHMH CI0BaMu, 4eM Pa3sIMYaloTCs B 3THX CIydasxX HNEepUOAMYecKHe KoyueGaHHs BO3yXa, BHI3bIBACMBIC
TOJIOCOBBIM aIllapaToM IIPU pa3HBIX MOJOKCHUSAX Ty0 M s3bIKa M M3MEHEHHIX (hopMEI momoctu pra M mIoTku? OdeBHIHO, B
CMEKTpax MIACHBIX JOJKHBI OBITh KAKHE-TO OCOOEHHOCTH, XapaKTEepHBbIE ISl Ka)KAOro INIACHOTO 3ByKa, CBEPX T€X OCOOEHHOCTEH,
KOTOpbIE CO3Ial0T TeMOp rojoca IaHHOIO 4YeloBeKa. | apMOHMYECKHH aHalIu3 IIACHBIX MOATBEP)KAAET ITO IPEANONIOKEHHUE, a
MMEHHO: TIacHbIE 3BYKH XapaKTEePU3YIOTCS HAJMYHEM B UX CHEKTpax o0nacTeil 06epTOHOB ¢ GONBINON aMIUIUTYHOH, MPUUEM 3TH
00JIaCTH JIeXAT AT KayKIOH TJIAaCHOU BCeTia Ha OTHHUX M TEeX XKe YaCTOTaxX He3aBUCHMO OT BBICOTHI IIPOIETOTO IJIACHOTO 3BYKa.

3. 3aganue 21 Ne 99
IMpu yBennYeHnH MAarHUTHOW MHIYKIIUK B 2 pa3a paauyc OKPY>KHOCTH, TI0 KOTOPOM JBMXKETCS 3aIaHHAS 3apsKEHHAS JaCTUIla,
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1) yBenuauTcs B V2 pasa
2) yBenuuurcs B 2 pasza

3) yMeHbIIUTCS B V2 pasza
4) ymeHnbIHTCS B 2 pas3a

Macc-cnekrporpad

Macc-cnexrporpadg — 3To mpubOp U pa3laesieHHs HOHOB MO BENWYHMHE OTHOIICHMS MX 3apsda K Macce. B camoit mpocToit
MoAn(HKAIMU cXeMa IprOopa MpeICTaBIeHa Ha PUCYHKE.
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Uccnenyemblii 00pasel; CHenHalbHBIME METOAaMHU (MCIapeHHeM, JJICKTPOHHBIM YyOapoM) IIePEeBOAMTCS B Ta3000pasHOe
COCTOSIHHE, 3aTeM OOpa30BaBIIMHCS Ta3 HMOHU3HPYETCS B HMCTOYHHKE 1. 3aTeM HOHBI YCKOPSIOTCS OJICKTPHYECKMM MOJIEM U
(bOpMHUPYIOTCSL B y3KHUiT yYOK B YCKOPSIIOIIEM YCTPOMCTBE 2, MOCIE Yero 4epes Y3KYH BXOIHYHO LIENb MOMAJal0T B Kamepy 3, B
KOTOPOH CO3[[aHO OJHOPOJHOE MarHUTHOE moJyie. MarHUTHOE IOJie M3MEHSET TPACKTOPUIO JBIDKEHMS vacTHll. Ilox nelcTBHeM
cuibl JlopeHIla MOHBI HAYMHAIOT ABHIATBCS 10 Ayre OKPY)XKHOCTH M HOMAaloT Ha JKpaH 4, [Ie PErHCTPUPYETCS MECTO HX
norafanus. MeToJpl PericTpalul MOryT ObITh pasiMYHbIMU: (oTorpadudeckue, NEKTPOHHbIE M T. 1. Paguyc TpaeKkTOpHU
omnpezensiercst o Gopmyie:

2U m
B2 q’°

rae U — »nekTpudeckoe HAMPSHKEHUE YCKOPSIOIIETO 3MEKTPHYECKOTO MONs; B — MHAYKIUS MAarHUTHOTO TONS; m U § —
COOTBETCTBEHHO Macca M 3apsiJl YaCTHIIBI.

Tak Kak pagudyC TPaeKTOPUH 3aBHCHT OT MAacChl M 3apsja MOHA, TO pPa3HbIE MOHBI INOMAJAl0T HA JKpaH Ha Pa3IMIHOM
PacCTOSIHHM OT UCTOYHHKA, YTO U MTO3BOJISIET UX Pa3/elsATh ¥ aHATM3HPOBATH COCTaB 00pasia.

B nacrosmee Bpemst pa3paboTaHBl MHOTOUYHCIEHHBIE THITBI MaCC-CIIEKTPOMETPOB, IIPHHIIUIBI PAOOTHI KOTOPBIX OTJIMYAIOTCS OT
paccMOTpeHHOro Bbliile. M3roraBnuBaroTCs, HanmpuMep, TUHAMHUYECKHE MacC-CIEKTPOMETpPHI, B KOTOPBIX MAacChl HCCIEAYyEMbIX
HOHOB OTPEJETSIOTCS 10 BPEMEHH MPOJIETa OT UCTOYHUKA 0 PETHCTPHUPYIOLIETO yCTPOHCTRA.

4. 3amanne 21 Ne 126

B ycrpoiicTBe npusMenHoro ciekrporpada nunza L, (CM. PUCYHOK) CITyKHT IS

1) pa3noxeHus cBeTa B CHEKTP

2) GOKyCHPOBKH ITydeid onpeAeaEHHON YaCTOTHI B Y3KYIO ITOJIOCKY Ha SKpaHe
3) onpezeneHnss MHTEHCUBHOCTH U3JIyYEHHS B PA3JIMYHBIX YACTAX CIIEKTPa
4) npeobGpa3oBaHUs PACXOJLIErOCs CBETOBOTO ITyYKa B MapajljieibHbIC JTy4n

W3ydenue cnekrpos

Bcee Harpe€Thi€ TEJ1a HU3JIYy4YarOT JJICKTPOMArHUTHBIC BOJIHBI. Yto0bI OKCIICPUMECHTAJIBHO HUCCJIEA0BATH 3aBUCUMOCTH
HUHTCHCUBHOCTH U3JIIYYCHHUS OT AJIMHBI BOJIHBI, H€06XOIII/IMOZ

1) pa3noXxuTh U3Ty4eHHUE B CIICKTP;

2) I3MEpHTH paclpe/eeHIe SHEPTHH B CIIEKTpe.

Jlis HONMydYeHWs M HCCIICJOBAaHMS CIIEKTPOB CIyXaT CHEKTpajbHble ammapaTbl -crekrporpadpl. Cxema IPH3MEHHOTO
criekrporpada npejcTaBleHa Ha pUCYHKe. Mccienyemoe n3iydyeHHe MOCTYIaeT CHadaja B TpyOy, Ha OJZHOM KOHLE KOTOPOH
nMeeTcss IMUpMa C Y3KOM IieNblo, a Ha JApyroM - cobuparomas yma3a L; Illens Haxomurcs B (okyce nuH3BL ITosTomy
PacXOIAIMIiCs CBETOBOM ITyYOK, ITOAIAIONIHI Ha JIMH3Y U3 LICNH, BEIXOJUT U3 He¢ MapajuIe/IbHBIM IIyYKOM U MaJlaeT Ha pusmy P.

2018-01-09 2/29


https://phys-oge.sdamgia.ru/problem?id=126
https://phys-oge.sdamgia.ru

O6pasosarenbHblii mopran «PEITY OI'D» (https:/phys-oge.sdamgia.ru

KpacHsrii

DHONETORRI

Taxk Kak pa3HbIM 4acTOTaM COOTBETCTBYIOT pa3jIMUHbIE I1OKA3aTeIM IPEJIOMJICHUS, TO U3 MPU3MbI BBIXOIAT NapajjieibHble
Iy4KH Pa3sHOro LIBETA, HE COBIAJAIOIUE MO HampapjieHnto. OHK majgaloT Ha JuH3Y L, Ha (hokycHOM paccTosHUM OT 3TOM JIMH3BI
pacrionaraercsi 9KpaH, MaToBoe CTeKI0 Wiu ¢oromacTuika. Jlunza L, dokycupyeT napajuienbHble IyYKH Jydei Ha dKpaHe, U
BMECTO OJIHOTO HM300pa)KCHHUS HIETH TONydYaeTcsl LEeNbId psa m3o0pakeHuid. Kaxmolt wacrtore (TodHee, Y3KOMY CIIEKTPAITEHOMY
MHTEpBaJly) COOTBETCTBYET CBOE M300pa)keHHE B BHJIE I[BETHOH MOJIOCKH. Bce 3T m300pakeHHs] BMecTe M 00pasyloT CIIEKTp.
OHeprusi W3IyYeHHS BBI3BIBACT HArpeBaHHWE TeNa, IOITOMY JAOCTATOYHO W3MEPHTh TEMIIepaTypy Telna M 10 Heil CyauTb o
KOJIMYECTBE MONIOMEHHOW B EOUHUILy BpEMEHU SHepruu. B KkadyecTBe 4yBCTBUTEIBHOTO 3JIEMEHTa MOXHO B3STh TOHKYIO
METAUINIECKYIO IIIACTHHY, IOKPHITYI0 TOHKHM CJIOEM CaXKH, W II0 HAarpeBaHUIO IUIACTHHBI CYIUTh 00 JHEPTHH W3ITydYCHUS B
JIAHHOHW YacTH CIIEKTpA.

5. 3apanme 21 Ne 153
B kakux yacTsx 3eMHOI aTMocdepbl HabIrogaeTcss HauOoJIbIIask aKTHBHOCTD MOJISIPHBIX CHSTHHN?

1) Tospko oxos10 CeBepHOro nmosjroca

2) TOJBKO B PKBATOPUATIBHBIX ITUPOTAX
3) OKOJIO MarHUTHBIX MOJIIOCOB 3eMIIU
4) B mOOBIX MecTax 3eMHOH aTMocdeps!

[onsipasie cusHUA

ITonstpHOE CHSHME — OJHO U3 CaMbIX KPACUBBIX SIBICHHH B mpupoje. @ opMbl MOIIPHOTO CUSTHUS OUEHb Pa3HOOOPA3HBI: TO 3TO
CBOEOOpasHbIe CBETIIBIE CTOJOBI, TO HM3yMpPYyAHO-3eIEHBIE C KpacHOW 0axpoMoil NbUIafolne IJIWHHBIE JICHTHI, PacXOmsIIuecs
MHOTOYHCIIEHHBIE JIyYH-CTPEIBI, a TO U MPOCTO 6ecthopMEHHBIE CBETIIBIE, HHOT/IA I[BETHHIC TIATHA Ha HeOe.

IIpruynnuBelii cBeT Ha HebGe cBepkaeT, Kak IDIaMs, OXBAThIBas MOpOi Oonpine ueMm moiHeOa. DTa (aHTacTHUYecKass Hrpa
HNPUPOAHBIX CHUII ATUTCS HECKOJIBKO YacoB, TO yracasl, TO pa3ropasch.

TTonsipHble custHUS yamie Bcero HaOMNIONAIOTCS B MPUIIOJSPHBIX PErHOHAX, OTKyZa M NPOHMCXOMUT 3TO HaszBaHue. [loysipHble
CHUSIHUS MOTYT OBITh BUIHBI HE TOJNBKO Ha nanékom Cesepe, HO U 10xkHee. Hanpumep, B 1938 roay nossipHoe crusiHie HAOII0AATOCH
Ha 10)kHOM Oepery KpbiMa, 4To 00BsICHSIETCSl YBETMYEHHEM MOIITHOCTH BO30YJUTEIISI CBEYEHHS — COJIHEYHOTO BETpa.

Hagano usyuenuio noasipHbIX CUSTHUM MOJIOKUI BENUKUH pycckuid yuéHelii M. B. JIoMOHOCOB, BbICKa3aBIINN TMIIOTE3Y O TOM,
YTO NPUYMHON ITOrO SABJIECHUS CIIy’KaT MIEKTPUUECKUE Pa3psiibl B pa3peKEHHOM BO3IyXeE.

OMNBITHI TOATBEPAMIN HAYIHOE MPEANONIONKEHHE YIEHOTO.

ITonsipHbIE CHSHUS — 3TO AJIEKTPUYECKOE CBEUEHHE BEPXHHUX OYEHb PAa3pPeKEHHBIX CI0EB aTMoc(epsl Ha BEICOTE (OOBIYHO) OT
80 mo 1000 kM. CBeyeHHE 3TO MPOUCXOTUT IO BIMSIHUEM OBICTPO ABIKYIIMXCS JIEKTPUUECKH 3apsHKEHHBIX YacTHIl (JIEKTPOHOB
U TpoTOHOB), mpuxomsamux ot ConHna. B3anMmopeiicTBHe COJNHEYHOro BeTpa C MAarHUTHBIM II0JIeM 3€MJIM INPUBOAMT K
MOBBIILICHHO!N KOHLIEHTPALUK 3apsDKEHHBIX YacTHIl B 30HAX, OKPYKAIOIIMX F€OMAarHUTHBIC MON0ca 3eMiIn. FIMEHHO B 3THX 30HaX U
Ha0Jro/1aeTCst HanOoJbIIast AKTHBHOCTD TTOJISIPHBIX CHUSTHUH.

CTONKHOBEHUSI OBICTPBIX AJIEKTPOHOB M MPOTOHOB C aTOMaMM KHCIOpOJa M a30Ta NPHBOIAT aTOMBI B BO30YXIEHHOE
cocTosiHMe. Brinenss M30BITOK SHEpPruu, aTOMBI KHCIOpPOJa JAIOT SIPKOe M3JIydeHHe B 3eIE€HOM M KpacHOil o0JlacTsaX CHeKTpa,
MOJEKyIIsl a3oTa — B (uomeToBoil. CoderaHme BceX STHUX H3NydeHHH W TPHAAET TOMSAPHBIM CHSHUSIM KPAaCHBYIO, YacTO
MEHSIONIYIOCS OKpacKy. Takue Mmpouecchl MOTYT MPOUCXOJHUThH TOJBKO B BEPXHHX CIIOSX aTMocdepsl, TOTOMY YTO, BO-IIEpPBBIX, B
HIDKHUX IUIOTHBIX CJIOAX CTOJIKHOBEHHS aTOMOB M MOJIEKYN BO3yXa JPYT C APYIOM Cpa3y OTHHMAIOT y HUX 3HEPIHIO, IOIy4acMyto
OT COJIHEYHBIX YaCTHII, & BO-BTOPBIX, CAMH KOCMUYECKHE YaCTHI[bI HE MOTYT IIPOHUKHYTh IJIyOOKO B 3eMHYI0 aTMoc(epy.

HOHSIpHBIe CHUAHUS IIPOUCXOAAT Halle U OBIBAIOT Apye€ B roAbl MakCUMyMa COJTHEYHOM AKTUBHOCTH, a TaK)XKXC B JTHHU IIOABJICHUA
Ha COJ'IHLIe MOIIHBIX BCHBIMIEK U APYIrux d)OpM YyCUIICHUA COJIHCUHOM AKTHUBHOCTH, TaK KakK C €€ TOBBIIICHUEM YCHUIINBACTCA
HUHTCHCHUBHOCTBH COJIHEYHOI'O BETpa, KOTOpBIﬁ SABIIACTCA HpI/I‘H/IHOﬁ BO3HHMKHOBEHHUS IOJISAPHBIX CHSTHUH.

6. 3amarme 21 Ne 180
I'ne HOrM OyIyT MEp3HYTh MEHbILIE: Ha 3aCHE)KCHHOM TPOTYyape WM Ha TAaKOM )K€ TPOTyape, MOCHIAaHHOM COJIBIO IIPH TaKO#l ke
Temmneparype?

1) Ha 3aCHEXKEHHOM TPOTyape

2) Ha TpOTyape, NOCHIITAHHOM COJIBIO

3) OAMHAKOBO Ha 3aCHE)KEHHOM TPOTyape U Ha TPOTyape, IOCHIIaHHOM COJIbIO
4) OTBET 3aBHCHUT OT aTMOC(HEPHOTO JIaBICHUS

OXJIa)KJIaIOIIIPIC CcMeEcn

Bo3pMéM B pykH KycOK caxapa M KOCHEMCS MM IMOBEPXHOCTH KUIATKA. KHIATOK BTSHETCS B caxap W AOHIET OO HAIIMX
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nansies. OnMHaKO MBI HE IOYYBCTBYEM 0KOT'a, KaK MOYyBCTBOBAIH ObI, €CIIM OBl BMECTO caxapa ObLT KyCOK BaTbl. DTO HaOIIOICHNE
MIOKa3bIBAa€T, YTO PACTBOPEHHE caxapa COINPOBOXKIAETCS OXJIaXJEHHWEM pacTBopa. Ecim ObI MBI XOTeNN COXPaHHTh TEMIIEpaTypy
pacTBOpa HEM3MEHHOI, TO DOJDKHBI ObUIM OBl MOJBOAUTH K pacTBOpy sHepruto. OTCrona cienyer, YTo MpU PacTBOPEHUH caxapa
BHYTPEHHSISI SHEPTHUsI CHCTEMBI caxap-BoJia yBEINIUBACTCSI.

To >xe camoe MPOUCXOIWT MPU PACTBOPEHUH OOIBIIMHCTBA APYTHX KPUCTAIMYECKHX BEIIeCTB. Bo Bcex MOmOOHBIX Cirydasx
BHYTPCHHSISI DHEPIUsl pacTBopa OoJIbIle, YeM BHYTPEHHSIS SHEPTHsl KPUCTAIIa M paCTBOPUTEIIS TIPH TOH XKe TeMIepaType, B3AThIX B
OTAEIBHOCTH.

B mpumepe ¢ caxapoM HeoOX0OuMOE JUISL €ro PAacTBOPEHHS KOJIMYECTBO TEIUIOTHI OTAAET KUIATOK, OXJIAXIEHHUE KOTOPOTO
3aMETHO JjaXKe 0 HeTOCPEACTBEHHOMY OIIyIIEHHIO.

Ecnu pacTBOpeHHe MPOMCXOAUT B BOJE NMPHU KOMHATHON TeMIeparype, TO TeMIepaTypa MOIy4YHUBLICHCS CMECH B HEKOTOPBIX
ClTydqasXx MOXeT oka3aTbcs gaxe Hmke 0 °C, XoTd cMech M OcTaéTcs >KUIKOM, MOCKOIBKY TeMIIepaTypa 3acTBIBAaHHS PAacTBOpa
MOXKET OBITh 3HAYUTEIBHO HIDKE HYNS. DTOT 3()(GEKT MCHONB3YIOT Ul MOJYYSHHUs] CHIIBHO OXJIAKICHHBIX CMecell M3 CHera u
Pa3IYHBIX CONeil.

CHer, HauuHas TasTh npu 0 °C, mpeBpalaercs B BOLY, B KOTOPOM pacTBOPSIETCS COJIb; HECMOTPS Ha NOHIKEHUE TEMIIepaTyphl,
COIPOBOX/AIONIES PACTBOPEHUE, MONyUIMBIIAsics CMeCh He 3aTBepieBaeT. CHer, CMEIIaHHBIH C STHM pPacTBOPOM, IPOAODKAET
TasATh, 3a0Mpasi SHEPTUI0 OT pacTBOpPa U, COOTBETCTBEHHO, OXJaxkaas ero. IIpomecc MoxeT IpoJoKaThes 10 TeX HOp, IOKa He
OyZeT MOCTHTHyTa TeMIlepaTypa 3aMep3aHHs IOITydeHHOTo pacTBopa. CMech CHera M MOBapeHHOH coiaM B OTHOmEHHH 2 @ 1
II03BOJIAET, TAKUM 00pa3oM, MOIy4uTh oxnaxaeHue 1o —21 °C; cMech cHera ¢ xuopucteiM kanbiueM (CaCl) B oTHOmeHun 7 :
10 — mo —50 °C.

7. 3apanue 21 Ne 207

Heoxpameﬂﬂme raJio BOSHUKAKOT BCJICICTBUE

1) oTpakeHus cBeta
2) qucriepcun CBeTa
3) nudpakiuu cBeta
4) npesioMIIeHHsI CBETa

T'ayo u BeHITHI

lamo — onrTuyeckoe sIBJICHHE, 3aKIIOYaroNieecss B 00pa30BaHUU CBETSIICTOCS KOJIbIla BOKPYT HCTOYHHKA CBeTa. TepMuH
npou3onién ot ¢p. halo v rped. halos -«CBETOBOE KOJBIIO».

I'ano 00bI4HO BO3HHKaIOT BOKPYr CousHua win JIyHbI, HHOTJa — BOKPYT' APYTMX MOIUHBIX MCTOYHHKOB CBETa, TAKUX Kak
ynuaHble orHUM. OHUM BBI3BaHBI IPEHMYIIECTBEHHO OTPAKCHHEM M IPEJIOMIICHHEM CBETa JISASHBIMH KPHUCTAUIAMH B IIEPUCTBIX
obnakax M TyMaHax. J[71s BO3HHKHOBEHHS HEKOTOPBIX TaJlo HEOOXOJMMO, YTOOBI JICJSHBIE KPHCTAIUIBI, MMeomue (opmy
IIECTUTPAHHBIX HPU3M, OBLIM OPHEHTHPOBAHBI MO OTHOLICHHIO K BEPTHKAIN OAMHAKOBBIM WM XOTS OBl IPEHMYIIECTBEHHBIM
o0pazom.

OTpaxEHHBIN U MPETOMIEHHBIN JISIIHBIME KPUCTAUIAMH CBET HEPEAKO pa3jiaraercs B CIEKTp, UTO JeJaeT rajo MOX0XKUM Ha
pamyry, ONHAKO Tajo B YCIOBUSX HHU3KOH OCBEHIEHHOCTH HMMEET Malylo IBETHOCTh. OKpalleHHbIE Tajo 00pa3yloTcsl NpH
NPEIOMIICHUH CBETa B IIECTUTPAHHBIX KpHUCTaUIaX JEASHBIX OOJakoB; HeOKpamleHHbIe (OecuBeTHBIE) (GopMBEI — IIpH ero
OTpPaXCHUH OT TpaHel KpHcTauioB. IHOTIa B MOPO3HYIO MOTOAY Tajo o0pa3yercss O4eHb OIM3KO K 3¢MHOM IMOBEpXHOCTH. B aTOM
Cllyyae KpHCTaJUIbl HAaIIOMUHAIOT CUSIOLIUE AparoleHHble KaMHH.

Bux nabmogaemoro ramo 3aBUCHT OT (OPMBI M pacIONOkKeHUsT KpucTawioB. Hanbonee oObraHBIE (POpMBI rano: pamyKHbIE
Kkpyra Bokpyr aucka Connua win JlyHsl; maprenvu, Wi «ioxHsle COJHIAY, - CJIerka OKpalleHHbIe CBETJIbIE MSTHA HA OJJHOM
ypoBHe ¢ CoONHIIEM CIpaBa M CleBa OT HETO; MapreJMYecKuil Kpyr — OeNblii TOPH30HTANBHBINA KPYT, MPOXOAALINN depe3 AUCK
cBeTMNA; CTON0 — 4YacTb 0ENoro BEPTUKAJIBHOTO KPyra, MPOXOMSILIEro 4epe3 JHCK CBETHIIA; OH B COUYETAHWH C NapreIM4ecKuM
Kpyrom oOpasyeTt Oemblii KpecT.

I'anno crnemyeT oTAMYaTh OT BEHIIOB, KOTOPHIE BHELIHE CX0XKHU C HAM, HO UMEIOT JPYTroe MPOUCXOXkKIeHNE. BEHIbI BOZHUKAIOT B
TOHKHX BOJIHBIX 00JIaKaX, COCTOSIIMX M3 MENKUX OJHOPOJHBIX Karelb (0OBIYHO 3TO BBICOKOKYYEBBIE 00J1aKa) M 3aKPhIBAIOIINX
JIMCK CBETHIIA, 32 cUeT audpakiuu. OHU MOTYT HOSBUTHCS TAKKE B TYMaHE OKOJIO HCKYCCTBEHHBIX HCTOYHHUKOB cBeTa. OCHOBHas, a
YacTO €IMHCTBEHHAs 4YacTb BEHIA — CBETNBI Kpyr HEOOIBIIOro pajguyca, OKPYXKaloUMil BIUIOTHYIO AMCK CBEeTHNA (W
MCKYCCTBEHHBIH HCTOYHHUK cBeTa). Kpyr B OCHOBHOM MMeeT roiry0oBaThlii IBET M JIMLIb 110 BHEIIHEMY Kpato — KpacHoBaThlid. Ero
HAa3bIBAIOT TaKxkKe 0peosoM. OH MOXKeT OBITh OKPYKEH OJHUM HIIM HECKOJIBKMMH JIOIOJHUTENBHBIMHI KOJIBIIAMHU TaKOMH ke, Ho 6oiee
CBETJION OKPAcKM, HE MPUMBIKAIOIMH BILIOTHYIO K KPYTY M JIPYT K APYTY.

8. 3amanme 21 Ne 234
Han 3emnéii BUCHT 00J1aKo, TOBEPXHOCTh KOTOpPOro, oOpaméHHas K 3emiie, 3apsDKeHa MOJoKUTeNnbHo. Kakoro 3Haka 3apsin
OyzeT IMeTh ITOBEPXHOCTH 3eMJIH B 9TOM MecTe?

1) MOTOXXUTEIBHBIN

2) oTpuLaTeNbHBIN

3) 3apsn OyneT paBeH HYJIIO

4) 3HaK 3aps/ia 3aBHCUT OT BIAXXHOCTH BO3AyXa

Monaus

2018-01-09 4/29


https://phys-oge.sdamgia.ru/problem?id=207
https://phys-oge.sdamgia.ru/problem?id=234
https://phys-oge.sdamgia.ru

O6pasosarenbHblii mopran «PEITY OI'D» (https:/phys-oge.sdamgia.ru

KpacuBoe n Hebe3zomacHOe ABICHUE IPUPOABI — MOJIHHS — MPEACTABIAET cO00H HCKPOBOH paspsil B aTMochepe.

Vxe B cepenune XVIII B. uccrnenoBatenn oOpaTWin BHHMaHHE HAa BHEIIHEE CXOJICTBO MOJHHMHU C JICKTPHYECKONH HCKPOH.
BbIcKa3bIBAJIOCH TIPEANONIOKEHHE, YTO TPO30BBIE 00IaKa HECYT B ce0e OOJBIINE HEKTPHYECKUE 3apsiIbl X MOJIHUS €CTh TUTAHTCKAas
UCKpa, HUYeM, KpOMe pa3MepoB, He OTIMYAIOIIAsICsl OT MCKPHI MEXIy IapaMu siekrpodopHoi MammHbl. Ha 310 ykaseBan M. B.
JIOMOHOCOB, 3aHUMABLIHIICS U3yYEHHEM aTMOC(HEPHOTO JIEKTPUIECTBA.

JIOMOHOCOB TIOCTPOMJI «TPOMOBYIO MAIIMHY» — KOHJICHCATOP, HAaXOAMBIIMKCS B €ro JabopaTopuM M 3apshKaBIIUHCS
aTMOC(EPHBIM HIIEKTPUIECTBOM ITOCPEACTBOM INIPOBOAA, KOHEI KOTOPOTo OBLI BBIBEJECH M3 IOMEIICHUS M HMOAHST HA BBICOKOM
mecte. Bo BpeMst rpo3bl U3 KOHAEHCATOPa MOXKHO OBIIO U3BIEKaTh UCKPbL. TakuM 00pa3oM, ObLIO IOKA3aHO, YTO TPO30BbIE 00JIaKa
JIEHCTBUTENBHO HECYT Ha ceOe OTrPOMHBIH SIICKTPUIECKUH 3apsl.

Pa3Hble yacTu rpo30BOro 00iaka HECYT 3apsibl pa3HbIX 3HAaKoB. Yalle BCero HIKHSAS 4acTh oOnaka (oOpalleHHas K 3emiie)
ObIBaeT 3apsHKEHAa OTPUIATETBHO, a BEPXHSISI — TMOJNOXKHTENbHO. IlodToMy ecnm fgBa obmaka COMMKAIOTCS PAa3HOMMEHHO
3apsDKEHHBIMU YacTSMU, TO MEXy HUMU IIPOCKAKUBAET MOJIHUSL.

OpHako Tpo30BOH pa3psi MOXKET MPOU30MTH U WHade. [Ipoxons Hanm 3emiéid, Tpo3oBoe 00JIaKo CO3MaET Ha e€ TOBEPXHOCTH
OOJIBIION WHIYIIUPOBAHHBIN 3aps/], ¥ MO3TOMY O0JAKO M MOBEPXHOCTH 3€MIIM 00pa3yIoT JBE OOKIaAKK OOJBIIOrO KOHACHCATOpA.
Hanpspkenne mexay obOmakoM u 3eMiéif HOCTHTaeT HECKOJIBKMX MWJIJIMOHOB BOJIBT, M B BO3IyXe BO3HHMKACT CHIIBHOE
JNIEeKTpHYecKoe nolie. B pe3yasraTe MOXKET MPONU3OUTH IPOOOIA, T.€. MOJHUS, KOTOpasi yIapyuT B 3eMIII0. [Ipy 3TOM MOJIHUS MHOTIA
TIOpaXkaeT JIIO/IeH, oMa, 1epeBbs.

I'poM, BO3HHKAIOMMI MOCIE MOJNHHMU, UMEET TaKoe K€ INPOMCXOXKAEHME, UYTO M TPECK NpH NPOCKAKUBAHUM HCKphl. OH
TIOSIBIISICTCSL M3-3a TOTO, YTO BO3MyX BHYTPH KaHala MOJHHHU CHJIBHO Pa30rpeBaeTCsi W PacHIUpSETCs, OTYEr0 M BO3HUKAIOT
3BYKOBbIE BOJIHBI. DTU BOJIHBI, OTPaXasich OT 00JIAKOB, FOP U IPYrUX 00BEKTOB, CO3AAIOT JUIUTEIBHOE MHOTOKPATHOE 3X0, TO3TOMY
U CIIBIIIHBI TPOMOBBIE PACKATHI.

9. 3aganue 21 Ne 261

Hoquy KpyHHUIbI TOJIC3HOM PYALL € ITy3bIpbKaMHM BO31yXa NOJHUMAIOTCS BBEPX U3 CMECH BOJBI U pyI[I)I?

1) Ha HUX JEHCTBYET BHITAJIKHBAIONIAsl CHIIA, MCHBINAsT, YeM CHJIA TSHDKECTH

2) Ha HUX JEUCTBYET BHITAJIKMBAIOIIAsl CUJIA, PABHAs CUJIE TSHKECTH

3) Ha HUX JEHCTBYET BHITAJIKHUBAIONIAs CHJIA, OOJIBbINAsI, YEM CHJIA TSDKECTH

4) Ha HUX JEUCTBYET CHJIa TOBEPXHOCTHOTO HATSKEHUS CIIOS BOJBI MEXIY MAacISHOH INIEHKOH M My3bIPbKOM BO3yXa

®noramus

Uucras pyga NOYTH HUKOIZIA HE BCTpedaeTcs B mpupoze. Ilodru Bcerna mosie3Hoe HCKOIAaeMoOe MEPEMELIaHO € «ILyCTOM»,
HEeHY>KHOH ropHO# mopoxoii. Ilpomecc otaeneHus mycToi MOpoIs! OT MOJE3HOI0 HCKOMAEMOT0 HAa3bIBAIOT 00OTAILICHUEM PYIbIL.

OnHKMM U3 croco0OB OOOTAIEHUS PY/Ibl, OCHOBAaHHBIM Ha SBJICHHM CMadnBaHus, siBisiercst duiotanms. CymHocTts (uotanmu
COCTOUT B cienyiomeM. Pa3apobneHHas B MeNKHi HMOPOIIOK pyaa B30OanTeiBaeTcs B BoAe. Tyaa e noOaBisieTcss HeOOMbIIOE
KOJIMYECTBO BEIECTBa, 00JIaJAl0IIEro CHOCOOHOCTBIO CMAYUBATh OJIHY U3 IOJUISKAIINX PA3AEICHUIO YacTel, HapUMep KPYIHUIIbI
THOJIE3HOTO MCKOMAaeMOro, ¥ He CMa4MBaTh IPYTYI0 YacTh — KPYIHIBI MycToi moponsl. KpoMe Toro, nobasisieMoe BeliecTBO He
JOJDKHO PacTBOPSITECS B Boze. [Ipu 3TOM Bozja He OygeT CMayMBaTh MOBEPXHOCTh KPYNHUIEI PYIBI, MOKPHITYIO CIOEM J100aBKH.
OOBIYHO MPUMEHSIOT KaKoe-HHOYIb Macio.

B pesynsrare nepemerinBaHus KpyNUIb! IOJE3HOTO HCKOMAEMOro OOBOJAKMBAIOTCS TOHKOW IUIEHKOM Macia, a KpyIHIbI
MyCTOH TOPOABI OCTAIOTCS CBOOOMHBIMU. B moNydmBIIyIOCS CMeCh OY€Hb MENKHMH IOPHUSMU BAYBAalOT BO3XyX. Ily3sIpbku
BO3/lyXa, [IPUIIE/IINE B COIPUKOCHOBEHUE C KPYMUIIEH IOJIEe3HONW MOPO/bl, HOKPBITON ClI0eM Maciia M IOTOMY HE CMauuBaeMOH
BOJIOH, IPHJIMIIAIOT K HEH. DTO MPOUCXOUT MTOTOMY, YTO TOHKASI IUIEHKA BOABI MEX/Y ITy3bIphKaMH BO3yXa M HE CMaulBaeMOH €10
MOBEPXHOCTBIO KPYMHIIBI CTPEMHUTCS YMEHBIIUTH CBOIO ILIOLIAJb, TIOJOOHO Karlle BOJBI Ha MPOMACIICHHON Oymare, n oOHakaeT
TTOBEPXHOCTH KPYITHIIBL.

Kpynuiis! mosie3Hoi pyasl ¢ my3sIpbKaMHi BO3/yXa MOJIHUMAIOTCS BBEPX, & KPYIHIIBI IIYCTO MOPOBI OMYyCKAOTCA BHU3. Takum
00pa3oM MpOUCXOIUT OOJIee MM MEHEEe MOIHOE OTACICHHUE MyCTO! TOPOIbI U MOIYYaeTCsl TAK Ha3bIBAEMBIN KOHIIEHTPAT, OOTraThIi
MOJIC3HOM PYIOH.

10. 3aganue 21 Ne 288

Kakast cuia 3acTaBisieT paciiaBlIeHHYI0 BCIIEHUBIIYIOCS MarMy MOJAHUMAThLCS BBEPX?

1) cuna TspKeCTH
2) cua yrpyrocTtu
3) cuna Apxumena
4) cuna TpeHus

Bynxanst

N3BecTHO, 4TO 1O Mepe CIIycKa B Helpa 3eMid TeMIeparypa IOCTEIEHHO MOBBINIAeTCs. JTO 00CTOSATENbCTBO U caM (akT
H3BEP)KEHMS BYJIKAHAMH JKHIKOH JIaBBI HEBOJIBGHO HATAJIKWBAIM HA MBICIB, YTO HA ONPEENCHHBIX IIyOMHaX BEIIECTBO 3€MHOTO
mapa HaXOJWUTCS B PAacIUIaBIEHHOM cocTostHuu. OJHAKoO Ha caMoOM Jiene Bce He Tak mpocTo. OIHOBPEMEHHO C MOBBIICHHEM
TeMIIepaTyphbl pacTeT JaBleHHE B 3eMHBIX NIyOWHaX. A Beab 4eM OoJblle JaBiIeHHe, TEM BBIINIE TeMIIepaTypa IUIaBIeHHS (CM.
PHCYHOK).
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i
T

Kpupasa nnasnenus (P — papnenue, T — TeMnepaTypa)

ComacHO COBPEMEHHBIM NPEACTABICHUAM OOJbIIAs YacTh 3EMHBIX HEIP COXpaHSeT TBepAoe cocTosiHue. OIHAKO BEIeCTBO
acteHocdepsl (ob6omouka 3emmu ot 100 kM 10 300 kM B IyOMHY) HaXOAWUTCS B TIOYTH PACIUIABICHHOM COCTOSHHHU. Tak Ha3bIBAaIOT
TBEP/I0€ COCTOSIHUE, KOTOPOE JIETKO IEPEXOIHUT B XKUIKOe (pacIuiaBiIeHHOE) IPH HEOOJBIIOM MOBBILICHHN TEMIEPaTyphl (IPoLece
1) wu moHMWKeHUH HaBJeHuUs (mpouecc 2).

VcTOUYHMKOM TMEpBHYHBIX PACILUIABOB Marmbl sBJseTCs acTeHocdepa. Eciau B KakoM-TO pailoHe CHHXKAeTCsl JaBJeHHE
(HampuMep, IPH CMEIIEHUN Y9acTKOB JTUTOC(EpHI), TO TBEpAOE BEIMIECTBO aCTeHOC(EpH! TOTIAC peBpaIaeTcs B )KUIKUH pacIiias,
TO €CTh B Marmy.

Ho kakue (1)I/I3I/I‘{BCKI/IC MPUYXUHBI IPUBOIAT B HeﬁCTBHe MEXaHNU3M U3BEPIKCHUS ByHKaHa?

B Marme Hapsy ¢ mapamu BOZBI COZEPIKATCS Pa3iIM4HbIE ra3bl (YIICKUCIBIH Ta3, XJIOPHUCTHI U (TOPUCTBIH BOZOPOL, OKCHIIBI
cepbl, MeTaH u Jpyrue). KoHIeHTpamys pacTBOPEHHBIX I'a30B COOTBETCTBYET BHEIIHEMY AaBICHHIO. B (u3nke M3BeCTeH 3aKOH
I'enpu: KOHLEHTpaNMs ra3a, paCTBOPEHHOTO B JKHKOCTH, MPONOPIMOHAIBHA €r0 JABICHHIO HaJl )KUAKOCThI0. Teneps npeacTaBum,
YTO JaBJICHHE Ha DIyOMHE YMEHBINIMIOCH. ['a3bl, pacTBOpPEHHBIE B Marme, HEPEXOmAT B ra3o00pasHoe cocTosHHe. Marma
yBeIMYMBaeTCd B 00beMe, BCIICHMBAETCS M HauMHAET MOJHMMAThcs BBEpX. Ilo Mepe mogbema MarMel JaBlI€HHE MafaeT eIle
OoIIbIIIe, IT0TOMY HPOLECC BEIETICHHS Ta30B YCHINBAETCS, YTO, B CBOIO OUepe/Ib, IIPHBOJUT K YCKOPEHHIO TTOIbEMa.

11. 3aganwme 21 Ne 315
[epuon momypacnana — 310

1) mHTEepBan BpeMeHH, IPOIISIIINA C MOMEHTa O00pa30oBaHMS TOPHOW IOPOABI 1O IPOBEICHUS N3MEPEHHs 4Yucia saep
paaroaKTHBHOTO ypaHa

2) WHTEpBal BPEMEHH, B TEUYEHHE KOTOPOrO paclajaercs IOJIOBUHA OT IEePBOHAYAIBLHOIO KOJMYECTBAa DPAJMOAKTUBHOTO
JJIeMeHTa

3) napameTp, paBHbIii 4,5 MIp[ JIeT

4) mapameTp, OnpeneNIOMNN BO3pacT 3eMiIH

Omnpenenenne Bo3pacta 3eMil

OnuH U3 METOMIOB OMpECNICHUsT BO3pacTa 3eMiIM OCHOBaH Ha PaJMOAKTUBHOM pacmaje ypaHa. YpaH (aromHas macca 238)
pacragaercsi caMOIMPOU3BOJIBHO C MOCIECIOBATEIbHBIM BbIJCICHHEM BOCHMH aiib(pa-4acTHI, a KOHCYHBIM MPOJYKTOM pacmaiga
SIBJISIETCS] CBUHEL C aTOMHOM Maccoii 206 u ra3 renuil. Ha pucyHke npejcraieHa nenoyka npespauienuii ypasa-238 B ceunen-206.
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Bujg uanyyeHHs MMepuopg
u sHeprua (MaB) HAnpo nonypacnajga
annpa (4,15-4,2) O Ypan 238 4,47 mnpg net
Sera Q Topuit 234 24,1 cyTok
5 MNporakTuani 234 1,17 MUHYTHE
o Q Vpan 234 245 000 et
anpta (4,72-4,78)
Topui 230 8 000 net
e (402489 A pagui 26 1600 ner
anepa (4'60-4‘78}0 Pajon 222 3, 823 cyTok
2anda (5,49) [Monounit 218 3,05 MHMHYTEL
andeaiﬁ.U}Q CeuHer 214 26,8 MHHYTE
o O Bucmyr 214 19,7 MHHYTH
sere Mononnit 214 0,000164 cexyHAR
ansda (7,69) Q Ceunen 210 22,3 roja
sera Buemyr 210 5,01 cyTok
) oera [Tonouns 210 138,4 cyTok
saEde [3'30510 Ceunen 206 CrabunsHEIH

Kaxnas ocBoGoauBLIasicss MpHM pacriaje anb(a-4acTHLa MPOXOIUT ONPEIENCHHOE PACCTOSHHE, KOTOPOE 3aBHCHT OT e
sHeprun. Yem Oonbmre sHeprus anbga-d4acTUIBL, TeM OOJbIlee pacCTOSHHE OHa mpoxoanT. IlodToMy BOKpYr ypaHa,
coJieprKallerocst B mopoje, oopasyercs BoceMb KOHIIEHTPHUECKHX KoJiell. Takue kojpla (IUIe0XpordYecKre rajio) ObUTH HaiIeHbI
BO MHOTHX TOPHBIX ITIOPOJIaX BCEX TEOJOTMYECKMX JIIOX. BBUIM chemaHbl TOYHBIE M3MEPEHUs, MOKAa3aBIIME, YTO A Pa3sHBIX
BKpAIUICHUH ypaHa KOJIblIa BCErja OTCTOAT Ha OJIMHAKOBBIX PACCTOSHUAX OT HAXOJALIErocs B LICHTPE ypaHa.

Korzna nepsrunast ypanoBas pyja 3aTBeplieBaia, B HEi, BEpOsSTHO, He ObUIO CBHHIA. Bech cBHHel ¢ aToMHO# Maccoit 206 Obut
HaKOIUICH 3a BpeMsl, IpoLIe/ee ¢ MOMeHTa 00pa3oBaHus 3TOi ropHO mopozpl. Pa3 Tak, To u3mMepenne konudecTBa cBHHIA-206
10 OTHOLICHHIO K KOJIMUECTBY ypaHa-238 — BOT BCE, — YTO HYXKHO 3HATh, YTOOBI ONPENENIUTH BO3pacT 00pasia, eciid Ieproj
noiypacmaga u3BecteH. Jns ypana-238 mepuoj moiypacmaza COCTaBiseT MpuOmu3uTensHo 4,5 mipxa yer. B Teuenwe sToro
BpEMEHH T0JIOBUHA ITEPBOHAYAIIFHOTO KOJIMUECTBA ypaHa paciiajaeTcs Ha CBUHEI] U TelIui.

Takum sxe 06pa3oM MOXKHO U3MEPUTH BO3PACT IPYTHX HEOECHBIX Tell, HalpUMep MeTeopuToB. I10 TaHHBIM TaKUX H3MEpEeHHH
BO3pAcT BEpXHEW YacTH MaHTHHU 3eMJIM U OOJIBIIMHCTBAa METEOPHTOB COCTABIISACT 4,5 MIIPJ JIeT.

12. 3amanue 21 Ne 342

Kakue yTBepxeHuUs cripaBeIuBbI?
A. XXuaxocTh MOXKHO 3aCTaBUTh 3aKHUIIETh, YBEIWINBAsl BHEIIHEE JaBJICHUE IIPH HEN3MEHHON TeMIiepaType.
B. XKuaxocTs MOXHO 3aCTaBUTh 3aKUIETh, BEIUYMBAs €€ TEMIIepaTypy pU HEU3MEHHOM JaBJICHUM.

1) Toneko A
2) Tonsko b

3uA,ub
4)uu A, vu b

Teiizepnr

Teit3epn! pacronaraioTcst BOJIU3M JCHCTBYIONIMX MM HEAaBHO YCHYBILIHMX BYIKaHOB. J[JIsg M3BEepXKEHHs reiizepoB HeoOXomuMa
TEIIOTa, MOCTYTIAIOMIAs OT BYJIKAHOB.

YT00bI NOHATH PU3HMKY TeH3epOB, HATIOMHUM, YTO TEMIEpaTypa KUIIEHUS BOBI 3aBUCHT OT JaBJIeHHUS (CM. PHCYHOK).
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BaBHCHMOCTb TeMIlepaTyphl KHIIeHUA BOJbI OT AaBJIeHAA
(1 atm = 105 I1a).

IIpencraBum cebe 20-METPOBYIO T'eH3EpHYIO TPYOKY, HAIMOJHEHHYIO Tropsueil Bogoi. [lo Mepe yBEIMYCHHS IITyOHHBI
TeMIieparypa Boabl pacteT. OMHOBPEMEHHO BO3PACTAET U JaBJICHHE — OHO CKJIAIbIBAETCS U3 aTMOC(EPHOrO NaBJICHHS U IaBICHUS
cronba Bozael B TpyOke. Ilpu oTOM Be3ze 1o JuMHE TPYOKM TeMmIepaTypa BOIbI OKa3bIBAa€TCS HECKOJIBKO HIKE TEMIIEPaTyphl
KHIICHWsI, COOTBETCTBYIOIIEH JaBICHHUIO HAa TOW WM UHOW riiyOuHe. Termeps npeonokKum, 9To M0 OJJHOMY U3 OOKOBBIX IIPOTOKOB
B TpyOKy moctynuia nopuus napa. I1ap Bomen B TpyOKy M MOIHSUT BOLY 10 HEKOTOPOTO HOBOT'O YPOBHS, a YaCTh BOJABI BBUIMIACH
u3 TpyOku B Gacceiin. Ilpu 3TOM Temreparypa MOAHSTOW BOJBI MOXKET OKa3aThCsl BBIIIE TEMIIEPATYPhl KHUIICHHUSI TIPH HOBOM
JaBJICHHH, U BOJIa HEMEUICHHO 3aKHITaeT.

IIpu xumenun obpasyeTcs map, KOTOPHIM €Ie BEHINIE ITOJHUMAET BOAY, 3aCTaBIIs €€ BHUIMBATHCS B OacceitH. JlaBneHue Ha
HIDKHHME CJIOM BOJBI YMEHbIIAETCS, TAK YTO 3aKHIIAET BCS OCTaBLIasicss B TpyOke Boja. B 3ToT MoMeHT oOpasyercs Ooibluoe
KOJIMYECTBO Mapa; PacIIupssich, OH C OTPOMHOM CKOPOCTBIO YCTPEMIISIETCSI BBEPX, BBIOpACHIBasl OCTaTKU BOXBI M3 TPYOKH —
MPOUCXOAUT U3BEPIKEHUE Teif3epa.

Ho BoT Bech nap BbImien, TpyOka IOCTEIIEHHO BHOBB 3aIIOJHAETCS OXJIa[UBIIEHCS BOJOH. BpeMst oT BpeMeHN BHU3Y CITBIIIATCS
B3PBIBBI — 3TO B TPYOKy M3 OOKOBBIX IMPOTOKOB IONAaAaioT mopuuu napa. OpHako ouepeqHON BBIOPOC BOABI HAYHETCS! TOIBKO
TOT/[a, KOTJja BOAA B TpyOKe HarpeeTcs JI0 TeMIIepaTyphl, OJM3KOH K TeMIlepaType KHIICHNSI.

13. 3aganue 21 Ne 369

HBCT NOJIIPHOTO CHUAHMS, BOSHUKAIOLIETO Ha BBICOTE 100 KM, OIPEACIACTCA NMPEUMYIICCTBEHHO U3TTYUYCHUEM

1) azora

2) xucnopozaa
3) Bozopoia
4) renus

[onsipHble cusHUA

B nepuon axtuBHocTH Ha ConHIlE HAONIONArOTCS BCHIBIMKKM. Bcmblmka mpencraBisier coOoi HedTo MmomoOHOe B3pHIBY, B
pe3ynbraTe 0oOpa3yeTcsl HalpaBICHHBIH MOTOK OYEHb OBICTPBIX 3apsHKEHHBIX YACTHI] (QJIEKTPOHOB, IMPOTOHOB U Ap.). IloTokm
3apsDKEHHBIX YacTUL, HECYLIMXCA C OFPOMHON CKOPOCTBIO, U3MEHSIOT MarHUTHOE I0je 3e€MJIU, TO €CTh IPUBOAST K MOSBICHUIO
MarHUTHBIX Oypb Ha Hamlel IIaHeTe.

3axBaueHHbIE MAarHUTHBIM I0JIeM 3eMJIM 3apsDKEHHBIC YAaCTHIIBI ABM)KYTCS BJIOJIb MAarHUTHBIX CWJIOBBIX JIMHUI M Hanboiee
ONM3KO K ITOBEPXHOCTH 3€MIIH NPOHMKAIOT B 00IAaCTM MAarHWUTHBIX NOTIOCOB 3eMIH. B pesymsrate CTOIKHOBEHMIT 3apsHKEHHBIX
YaCTHI] C MOJIEKYJIaMHU BO3/lyXa BO3HHKAET 3JIEKTPOMArHUTHOE M3TyUeHNUE — MONSPHOE CUSHHE.

IIBeT moONSIPHOTO CHUSHHSA ONpEnenseTcs XUMHYECKHM cocTaBoM aTtmocdepsl. Ha Beicotax ot 300 mo 500 kM, rae Bo3myx
paspeskeH, npeodianaer kucinopo. LIBer cusHMA 31ech MOXKET OBITh 3€JI€HBIM WM KpacHoBaThIM. Hinke yxe mpeoOnaznaer a3or,
JAIOIIHI CHSHUS SPKO-KPACHOTO U (hHOJETOBOTO L[BETOB.

Haubornee yOoeanuTenbHBIM JOBOAOM B I0JIb3Y TOTO, YTO MBI IIPABUIIBHO IIOHUMAEM IIPUPOY IOJISIPHOTO CHSIHUSL, SIBISETCS €T
noBTOpeHne B JabopaTopun. Takol >KCHEpHMEHT, MONy4YHBIIMII Ha3BaHHE «Apake», ObUT mpoBeieH B 1985 romy coBmecTHO
POCCHIICKUMU U (paHIly3CKUMH HUCCIIEI0BATEISMH.

B xauectBe mabGopaTtopuii OblM BEIOpaHBI JIBE TOYKM Ha MOBEPXHOCTH 3€MIIH, JIEXKAIUe BJIOTb OJHON M TOH e CHIIOBOH
JIMHUM MarHUTHOTO MOJISL. DTHMH TOYKaMu ciyxmin B FOxxHOM monymapuu ¢paniy3ckuii octpoB Keprenen B Hauniickom okeane
u B CeBepHoM nomymapuu nocenok Corpa B Apxanrensckoit oomactu. C octposa Kepremnen craproBana reousmdeckast pakera ¢
HEOOJBIINM yCKOPUTENIEM YacTHL], KOTOPBIH Ha OMpEIeNICHHOM BBICOTE CO3/aJl MOTOK 3JEKTPOHOB. J[BHrasch BOJNb MAarHUTHOM
CUJIOBOI JTMHUM, 3T JIEKTPOHBI IPOHUKIHN B CeBepHOE MOITyLIapHhe U BBI3BAIU UCKYCCTBEHHOE IOJIIpHOE cussHUuE Haa Corpoi.

14. 3aganmne 21 Ne 423
Kaxkast cuia 3acTaBisieT pacIIaBIeHHYIO BCIICHUBIIYIOCS MarMy IOJHHMAThLCS BBEpX ?
1) cua TsDKeCTH
2) cuna ynpyroctu

3) cua Apxumena
4) cuna TpeHus
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15. 3aganme 21 Ne 477

[Ipu xaxoMm mporecce, yka3aHHOM Ha Tpaduke, MOKHO HaOJIOAATh TyMaH HCIIapeHus?

1) Tonsko AB

2) Tonsko AC

3) ABu AC

4) ou AB, Hu AC

Tyman

IIpu ompenenéHHBIX YCIOBHAX BOMSHBIC MAaphl, HAXOMIAIIHECS B BO3AyXE, YACTHYHO KOHJCHCHPYIOTCS, B pe3ylbTraTe 4ero u
BO3HMKAIOT BOJSIHbIE Kaneabky TyMaHa. Kanenbku Boas! umerot auamerp ot 0,5 1o 100 MxM.

Bo3eméM cocyn, HAamoNOBHMHY 3alONHHM BOJOH M 3akpoeM Kpbimkod. Hambomee ObICTpBIE MOJEKYIBI BOJIBI, IPEOJONIEB
HNPUTSDKEHUE CO CTOPOHBI APYTMX MOJIEKYN, BBICKAKMBAIOT M3 BOJBI M 00pa3yroT Map HaJ MOBEPXHOCTHIO BOABL. DTOT IpoLecc
Ha3bIBaeTcs HcmapeHneM Boabl. C Jpyroil CTOPOHBI, MOJEKYNIBl BOASHOTO Iapa, CTAIKUBASACH APYT C JPYroM M C APYTUMHU
MOJIEKYJIaMH BO3JyXa, CIy4alHbIM 00pa3oM MOTYT OKa3aThCs Yy IMOBEPXHOCTH BOABI M MEPEUTH OOPAaTHO B JKUIKOCTb. IJTO
KOHJICHCANUs ITapa. B KoHIle KOHIIOB, IIpH TaHHOH TeMIIepaType MPOIEeCcChl UCTIapeHUsI M KOHICHCAUH B3aHMHO KOMIIEHCUPYIOTCS,
TO €CTh YCTaHABJIMBACTCA COCTOSHHE TEPMOJMHAMHUYECKOI'O paBHOBecus. BoxasHol map, Haxonsmuiics B 3TOM cilydae Haj
TTOBEPXHOCTHIO JKHIKOCTH, Ha3bIBACTCS HACHIIIEHHBIM.

Ecmmu TEMIIEPATYPY MNOBBICUTH, TO CKOPOCTb HUCHAPCHHSA YBCIUYUBACTCHA, HU. PABHOBECUC YCTAHABJIMBACTCA IIPU OoJIbIIEei
MJIOTHOCTHU BOASIHOTO IIapa. Taxkum 06pa30M, IUIOTHOCTh HACBINICHHOI'O IIapa BO3pACTACT C YBCIMYCHUCEM TEMIIEPATYPhI (CM.

PHCYHOK).

Pies rJ'FM‘a

30

A

| } e — »
0 5 10 15 20 25 ;¢
Ri—]Rl’T(‘.M MOCThE TLIOTHOCTH HACKITIEHHOID BOUAHODMD ITADA
OT TeMIepaTyDPhl

Jlnsg BO3HMKHOBEHHUs TyMaHa HEoOXOAWMO, YTOOBI Map CTal HE MPOCTO HACHIIIEHHBIM, a TEPechIIIeHHBIM. BoasHoil map
CTaHOBHTCSI HACHIIICHHBIM (¥ II€PECHIIIEHHBIM) IIPH JOCTaTOYHOM OXJIaxkJaeHuH (mpouecc AB) nmim B mporecce TOMONTHUTEIBLHOTO
ucnaperns Bojsl (porecc AC). CooTBETCTBEHHO BBINAIAIONINI TyMaH HAa3bIBAIOT TyMaHOM OXJIXJECHUS M TYMAHOM HCTIApEHNSI.

Bropoe ycnosue, HeobxonumMoe ai1s 00pa3oBaHHs TyMaHa, — 3TO Haiuudue suep (LeHTPoB) KoHAeHcauuu. Ponb sxep Moryt
WTpaTh HWOHBI, MENBYAHIINe KamelIbKW BOMABI, IBUIMHKH, YaCTUYKM CaXH M JAPyTHe MeNKue 3arpssHeHus. Yem Oombire
3arpsI3HEHHOCTH BO3/yXa, TEM OOJIbIICH TNIOTHOCTBIO OTIMYAIOTCS TyMaHBI.

16. 3aganue 21 Ne 504

Yro MPOUCXOAUT NPU MOKPLITHH JIAKOM KapTUH, HATMCAHHBIX MACJITHbIMH KpaCKaMI/I?

1) ymenbaercst K03 GUIUESHT NPETOMIICHUS CBETa
2) yBennunBaeTcs K03()(UIMEHT MOTTIOMICHHUS CBETa
3) oTpaskeHHE CBETa CTAHOBUTCS HAIPABJICHHBIM

4) cBer eme OONBIIE PACCEUBACTCS

HaceimeHaoCTh IBETa

Oxpacka pa3lnyHbIX NPEIMETOB, OCBEIIEHHBIX OJHUM U TEM € HCTOUYHUKOM cBeTa (Hampumep, ConHiiem), ObIBaeT BechbMa
pa3HOOOpa3Ha. DTO OOBSCHSAETCS TeM, UYTO CBET, MAJAlONIMil Ha IPEAMET, YacTHYHO OTpakaeTcs (paccenBaercs), JaCTUIHO
NpOMyCKaeTcs M YacTUYHO Moniomaercss uM. Jlons CBETOBOrO MOTOKA, YYacTBYIOIIETO B KaXJIOM H3 3THUX MPOLECCOB,
OIIPE/IEIISETCSI C TOMOIIBIO COOTBETCTBYIOMIUX KO (PUIIMEHTOB: OTPa)KEHHs, IPOITy CKaHHUS, TIOTIIOMICHHS.

OtH K03()GULMEHTBl MOTYT 3aBUCETh OT JUIMHBI CBETOBOM BOJIHBI, II03TOMY IPH OCBELICHUM TeJ HAaOJIONAIOTCS pa3iMvHbIe
cBeToBbIe 3G GekThl. Tena, y KOTOPBIX KO3 (GUIIMEHT HOMIOIECHUS OJIM30K K eMHULE, OyIyT YEPHBIMU HENIPO3PaYHBIMU TEIAMH, a
TE TeNa, Y KOTOPBIX KO3(MGUIMEHT OTPAXKEHUs ONU30K K eMHHUIIE, OyayT OeIbIMI HENPO3PAYHBIMHU TEIAMH.

Kpome 0603Ha4eHNs 11BeTa — KpacHBIH, KENTHIN, CHHUHA | T. JI. — MBI HEPEIKO Pa3lIndacM IIBET MO HACBHIIIEHHOCTH, TO €CTh
M0 YHUCTOTE OTTEHKA, OTCYTCTBHIO OenecoBarocTd. IIpuMepoM mTyOOKMX WIIM HACHIILCHHBIX I[BETOB SIBISIOTCS CIEKTpPalbHbIC
nBeTa. B HUX mpencTaBieHa y3Kkas o0NacTh JUTHH BOJIH 0e3 IMPUMECH JAPYTHX IBETOB. LlBeTa jke TKaHeW W KPacOK, MOKPBIBAIOIINX
IpeaAMeTHl, 0OBIYHO OBIBAIOT MEHEE HACBHIIIEHHBIMH U B OOJIbIIEH HIM MEHbLIEH CTENIEHH OeleCOBAaThIMU.
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IIpyunHa B TOM, 9TO KOI(G(UIMEHT OTPaKeHHs OONBIIMHCTBA KPACSIIUX BEIIECTB HE PABEH HYNIO HU JUIS OAHOH IUTHHBI
BOJHBL. TakuM 00pa3oM, MU OCBEIIEHUH OKpANIeHHOH B KPacHBIH [[BET TKaHH OEJIBIM CBETOM MBI HaOIIO]aeM B PACCESTHHOM CBETE
MPENMYIIECTBEHHO OJHYy 0OnacTh IBeTa (KpacHyl0), HO K HEH MPUMEIINBAETCS 3aMETHOE KONMYECTBO M JPYTMX JUIMH BOJH,
JIAIoNX B COBOKYNMHOCTH Oenblif cBeT. Ho ecny Takol paccesHHBII TKaHBIO CBET ¢ MpeobliaflaHueM OJHOTro I(BeTa (Harmpumep,
KPacHOT0) HANpaBUTh HE MPSMO B TJa3, a 3aCTABUTh BTOPUYHO OTPA3HUThCA OT TOH e TKaHHU, TO JOJS MPeoOsIaJaroiero nBeTa
YCHIJIUTCSI TIO CPAaBHEHHIO C OCTAJILHBIMH, M 0elleCOBATOCTh YMEHBIIUTCS. MHOTOKpPAaTHOE MOBTOPEHHE TAKOTrO IPOIECCa MOXKET
TIPUBECTH K MOIYYSHUIO JOCTATOYHO HACBIIIEHHOTO [[BETA.

IToBepXHOCTHBIH ci0i 000 Kpacku Bcerja paccemBaeT Oeiblii CBET B KOJMYECTBE HECKOJIBKHX IPOLEHTOB. JTO
00CTOSITENBECTBO TOPTHT HACHIIIEHHOCTh IBETOB KapTWH. [103TOMy KapTWHBI, HAaNHCaHHBIE MACISHBIMH KpacKaMH, OOBIYHO
HOKPBIBAIOT CJIOEM JIaKa. 3aIuBasi BCE HEPOBHOCTH KPACKH, JIAK CO3/aeT MIAJKYIO 3epPKaJIbHYIO TOBEPXHOCTh KapTHHBL. belblii cBeT
OT 3TOH MOBEPXHOCTH HE PACCEMBACTCSI BO BCE CTOPOHEL, & OTPAKAaeTCsI B OMpeIeNIEHHOM HampasieHHH. KoHeYHO, eclii CMOTpeTh
Ha KapTHHY W3 HEyJauHO BHIOPaHHOTO IOJIOXKEHHMsI, TO TaKOW CBeT OyleT oveHb MemmaTh (oTcBeunBarh). Ho eciu paccmarpuBath
KapTHHY C JPYTUX MOJOXKEHWH, TO Onarojgapsi JakOBOMY IOKPBHITHIO OENbIii CBET OT MOBEPXHOCTH B ITUX HAIPABICHUSIX HE
pacIpoCTpaHseTcs, U LIBeTa KAPTUHBI BBIUTPHIBAIOT B HACHIIICHHOCTH.

17. 3aganue 21 Ne 531

L[BeT nmossipHOro CUSHMSA, BO3HUKaroLEro Ha Beicote 100 kM, onpeaensieTcst IpeuMyIeCTBEHHO H3IIyYeHueM

1) a3ota

2) xucmopozaa
3) Bomopona
4) renus

18. 3amanue 21 Ne 558
3axkoH Mypa sBnsercs

1) 3aKOHOM Pa3BUTHS HPUPOJIBI

2) 3aKOHOM Pa3BUTHsI O0IIECTBA

3) sMOMpHUYECKUM HAaOJIIOCHUEM

4) MaTeMaTHYECKUM METOIOM HCCIIeJOBaHUS

3akoH Mypa

KoMnbioTeph! MpoIy BIEYATIISIOUIMI ITyTh — OT HEPBBIX MIECTEPEHYATHIX MAIINH K COBPEMEHHBIM MAIlIHHAM, TIOCTPOSHHBIM
Ha WHTETPAIBHBIX cXeMaxX. IIpm 5ToM 4eM cTpeMuTenbHee pociia BBYHCIUTENbHAs MOIIHOCTh KOMITBIOTEPOB, TE€M ObICTpee
YMEHBIIANUCH B Pa3Mepax COCTABIAIOIINE X JIEMEHTHL.

B 1965 roxy I'opion Myp — oxuH n3 ocHoBateneil Gpupmbl [nte/— Ha OCHOBE HaONIOAECHHH 33 HHIYCTPHAIBEHBIM IIPOIPECCOM
B Pa3BUTHH MHKPOCXEM 3aMETWJI, YTO YHCIIO TPAH3UCTOPOB, BXOAAIINX B OJHY MUKPOCXEMY, MPUMEPHO yJBaWBaeTCs KaKable 2
ro/ia, XOTSI cCaMa MUKPOCXEMa OCTaeTCsl IPHMEPHO OTHON M TOH e MO CBOMM (M3HYECKHM pa3MepaM. Myp mpeackasal yIBOeHHUE
YHcia TPAaH3HUCTOPOB HA OJHY MHUKPOCXEMY TOTO ke pa3mepa Kaxasie 18—24 mecsna. [Ipencka3zanne oka3aioch TOYHBIM. 3aKOH
Mypa ycrienHo paboTtaeT Ha poTspkeHHH Oosee yeM 40 JIeT, ¥ CyLIeCTBEHHBIX OTKJIOHEHHUH OT HEero 1oka He HaOuroaeTcsl.

CoBpeMeHHbIE MUKPOCXEMBI COEPKAT YK€ COTHH MHIJUIHOHOB TPAaH3HCTOPOB. Pazmep OfHOTO TpaH3HCTOpa, B TOM UHCIE U
JJIEMEHTApHOI sUeHKN MUKpPOCXeMBl, Hecymueil 1 Out nHdopmanmu, B COBpeMEeHHOH MUKpocxeme coctaisieT 0,25 MUKpoHa, Win
250 nanomerpoB. Korma pasmep OIHOTO TPaH3UCTOpa B MHUKPOCXEME JOCTUTHET MpuMepHO 10 HAaHOMETPOB, TO COBPEMECHHBIC
TEXHOJIOTHU TNPOW3BOACTBA MHUKpOcXeM Hpuiaercst MeHsaTb. [louemy? IloTtoMy 4ro Ha 3THX MaciiTabax HauyHYT MPOSIBISTHCS
KkBaHTOBBEIE 3QdekTrl. Hy a xorma pasmep oxHoro 6wurta mHpopMmamun ymeHsmutes 10 0,1 HaHOMeTpa — pa3Mmepa aroMa, TO Ha
TaKMX MaJIBIX PACCTOSHUSIX KBAaHTOBas MexXaHHKa OyaeT paboTaTh He TOJBKO Ha YPOBHE OTIAEIBHBIX 3P (EKTOB, HO yKe U B OIHOM
mepe. U 3akoH Mypa mpeackasblBaeT JTOCTIKEHHS 3THX MAcIITaboB B MPOMBIIIICHHON 3eKTpoHuKe uepes 18—20 met. Takum
00pa3oM, B MOTOHE 3a BcE OOIIbLIECH TPOU3BOAUTEIBHOCTHIO KOMITBIOTEPOB UEIIOBEYECTBY PAHO HIIM ITO3HO NPUAETCS UMETh JIeII0 ¢
KBAaHTOBOM MEXaHHKOH, ONMCHIBAIOIIEH (PU3NIECKHE ITPOLECCH B MUKPOMHUPE.

19. 3aganue 21 Ne 585

B xakoM arperaTHOM COCTOSIHUH HaXOAUTCS BoJa pu Temnepatype 110 °C?

1) ToNBKO B TBEPHAOM

2) TONBKO B XKHUJIKOM

3) TONBKO B Ta3000pa3HOM

4) OTBET 3aBUCHUT OT BHEIIIHETO AaBJICHUS

20. 3amanue 21 Ne 612

Kaxkue yTBepskIeHUS CIIpaBeIUBEI?
A. A3p03011 OTPaKaIOT COTHEYHBIHM CBET U TEM CaMbIM CIIOCOOCTBYIOT YMEHBLICHHUIO aIb0e10 3eMIIH.
b. 3BepkeHns ByJIKaHOB CIIOCOOCTBYIOT YBEJIMUCHUIO AJIL0EI0 3eMIIH.

1) Toneko A

2) Tonbko b
3)uA,ub
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4)uu A, vu b
Ansbeno 3emiuu

Temmeparypa y MOBEPXHOCTH 3eMJIH 3aBUCHT OT OTPaXKaTEIIbHON CIIOCOOHOCTH ILIAHETHI — alib0es0. ANb0es0 MOBEPXHOCTH
— 3TO OTHOLICHHE MMOTOKA JHEPTHH OTPAKEHHBIX COJTHEYHBIX Jy4eil K MOTOKY SHEPrHU MAJAfONIMX HA MOBEPXHOCTh COTHEYHBIX
Jy4el, BRIPAXKCHHOE B MPOIICHTAX MU JIOJAX €AMHUIIBL. AJbOe0 3eMiid B BUMMOM YacTH criektpa — okojio 40%. B oTcyrcTBHE
0011aK0B OHO OBLTO OBI 0KO0JIO 15%.

Anp0eo 3aBUCHT OT MHOTHMX (DaKTOpOB: HAUIMYMS M COCTOSIHUSI OOJAaYHOCTH, W3MEHEHUsI JISIHWKOB, BPEMEHH Troja H
COOTBETCTBEHHO OT 0caakoB. B 90-x rogax XX Beka cTana o4eBHAHA 3HAYUTEIFHAS POIb a3PO30JIeH — MENPYalIIuX TBEPABIX U
JKUIKHUX YacTull B atMocgepe. IIpu c)kMraHny TOIUIMBA B BO3/YX ITONAJAIOT ra3000pa3Hble OKCHUABI CEpbl U a30Ta; COSIUHSIICH B
aTMocdepe C KalelnbKaMH BOABI, OHH OOpa3ylOT CEpHYIO, a30THYIO KHCIOTHI M aMMHaK, KOTOpBIE MPEBPAMIAIOTCA IOTOM B
cyabdaTHBII 1 HUTPATHBIA a3p030JIH. A3PO30JIH HE TOJIBKO OTPaXKAIOT CONHEYHBIH CBET, HE MPOITYCKast €ro K MOBEPXHOCTH 3eMIIN.
A»dpO30NIbHBIE YACTHIBI CIY)XaT SApPaMH KOHJEHCAlMM arMocepHOoil Biarm mpu o0pa3oBaHHM OOJTAKOB M TEM CaMbIM
CIOCOOCTBYIOT YBEIMUECHHIO 00JIAYHOCTHU. A 3TO, B CBOIO O4€pE/ib, yMEHBIIAET IPUTOK COJHEYHOTO TEIUIA K 36MHOI OBEPXHOCTH.

IIpo3padHocTs IS COMHEYHBIX JTydel B HIDKHUX CIIOSX 3€MHOH aTMOC(ephl 3aBUCHUT TaKKe OT MOXKapoB. 13-3a mokapoB B
aTMocdepy MOJHUMAETCI [TbUIb U Ca)ka, KOTOPbIE IFIOTHBIM YKPAHOM 3aKPBIBAIOT 3EMIIIO M YBEJIMYHUBAIOT alib0E10 IIOBEPXHOCTH.

21. 3aganme 21 Ne 639

[ToyeMy KpynHILbl HOJE3HON PyIbI C My3bIPbKaMH BO3AyXa MIOJHUMAIOTCS BBEPX U3 CMECH BOABI U pyIbl?

1) Ha HUX JeMCTBYET BHITAIKMBAIOIIAs CUJIA, MEHBILAs, YEM CHUJIA TSDKECTH

2) Ha HUX JICHCTBYET BBHITAJIKHBAIONIAS CHJIA, OOJBINAs, YEM CHJIA TSDKECTH

3) Ha HUX JeWCTBYET BHITAJIKUBAIOIIAS CUJIA, paBHAS CUJIE TSDKECTH

4) Ha HUX JICHCTBYET CUJIa TIOBEPXHOCTHOTO HATSDKCHHUS CIIOST BOJIBI MEXKITy MACIISTHOM TUIEHKON M Iy3BIPHKOM BO3IyXa

22. 3anmanme 21 Ne 666

[Ipumepro 100 ner Hazan amepukaHckuil actpoHoM Becto Crnaiidep oOHapyxmi, 4TO AJMHBI BOJH B CIEKTPaxX M3My4YEHUS
OOJIBIIIMHCTBA IaJJAKTHK CMEIIEHEI B KPACHYIO CTOPOHY. DTOT (DaKT MOXKET OBITh CBSI3aH C TE€M, UTO

1) ranaktuku pasoerarorcs (Bcenennas pacmmpsercs)
2) ranaktuku commkatorcs (BeceneHnas cxxumaeTcs)
3) BcenenHas 6eckoHeYHa B IIPOCTPAHCTBE

4) BceneHHasi HEOJHOPOIHA

Oddexr Jorrepa s CBETOBBIX BOJIH

Ha ckopocTh cBeTa He BIMSIET HU CKOPOCTh MCTOYHHMKA CBETA, HU CKOPOCTHh Habmomaresst. [I0CTOSHCTBO CKOPOCTH CBETA B
BaKyyMe HMeEeT OrpOMHOE 3HaueHWe Uit (QU3HKH M acTpoHOMHH. OJHAKO YaCTOTa W JUIMHA CBETOBOM BOJIHBI MEHSIOTCS C
M3MEHEHHEM CKOPOCTU UCTOYHUKA WK HaOmromarens. DToT (hakT u3BecTeH Kak addext Joruiepa.

Ipenmnonoxum, YT0 UCTOYHUK, PACIIONOKEHHBIH B Touke O, HCIyCKaeT CBET ¢ JUIMHOH BonHbl Ay. Habmonarenu B Toukax A n
B, 17151 KOTOPBIX UCTOYHUK CBETa HAXOAUTCS B IOKOE, 3aQUKCHPYIOT U3JIy4Y€HHUE C JUIMHOHM BonHbl A (puc. 1). Ecin ucTounuk ceera
Ha4MHAeT MABUTATBCS CO CKOPOCTBIO V, TO IUIMHA BOJIHBI MeHseTcsa. Jlns HaOmomatens A, K KOTOPOMY HCTOYHHK CBeTa
npuOIvKaeTcs, JUIMHA CBETOBOW BOJHBI yMeHbIIaercs. J[ns HaOmiopmarternst B, OT KOTOPOro MCTOYHHUK CBETA YAAISETCs, JJIMHA
CBETOBOH BOJHBI yBennuuBaeTcs (puc. 2). Tak Kak B BUAMMOI 9acTH IEKTPOMArHUTHOTO U3Iy9YEHHs HAMMEHBIINM AJIHHAM BOJH
COOTBETCTBYET (DMOJICTOBBIH CBET, a HAHOOJBIIMM — KpAacHBI, TO TOBOPST, YTO AJS IPHOIIDKAIOIIEroCs WCTOYHHKA CBETa
HaOogaeTcsl CMeIIeHNe [UTHHEI BOJIHBI B (DHOJICTOBYIO CTOPOHY CIEKTpa, a IJIs yNaJSIONIerocs NCTOYHUKA CBETa — B KPACHYIO
CTOPOHY CIIEKTpa.

W3MeHeHHe IIMHBI CBETOBOW BOJHBI 3aBHCHT OT CKOPOCTHM HCTOYHHKA OTHOCHTEIbHO Habmiomarens (IO Jydy 3peHus) U
ompenensercs popmyioit Jomnepa:

Dddexr [Jomnepa Hamén mmpokoe NPUMEHEHHE, B YaCTHOCTH B aCTPOHOMHH, IJIsI ONPEICTCHHs CKOPOCTEl MCTOYHHMKOB
H3ITyYeHUSL.
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B ®) B ®(,+A0)

AelM) AY(an)
FPuc. 1 Puc. 2

23. 3aganme 21 Ne 693

[1be309MeKTpUUECKHA KPUCTAIUT CKaJIM B BEPTUKAJIBHOM HampamieHud. [lpu 3TOM Ha JieBOil rpanu oOpazoBajics
TTOJIOXKUTENBHBIH 3apsn. Eciu Teneps Ha MpaBoii rpaHy TOTO kKe Hele(OPMUPOBAHHOTO KPUCTAJIIA CO3/IaTh MOJIOKUTEIBHBIH 3apsi,
a Ha JIeBOWH — OTpULATENbHBIN, TO KPUCTAILI

1) coxxMéETcs B BEpTUKAIbHOM HallpaBICHUU

2) nproOpeTET OTPULATENBHEIN 3apsi/ HAa BEpXHEH IpaHH
3) pacTsiHeTCs B BEPTUKAIBHOM HaIPaBICHUH

4) nproOpeTET OTpHLATENBHEIN 3apsi] Ha HIDKHEH rpaHu

IIse303nekTpU4ECcTBO

B 1880 rony ¢paniysckue yuénsie — 6patbs [1bep u Ilons Kropu — uccnenoBanu cBoiictBa kpuctamioB. OHU 3aMETHIIH, YTO
€CIIM KPHUCTAI KBapla CXaTh C JBYX CTOPOH, TO Ha €ro TpaHsiX, MEepIEHIUKYISIPHBIX HANPaBICHHUIO CXKAaTHUs, BO3HUKAIOT
3JIEKTPUYECKUe 3apsibl: HAa OXHON T'paHM TOJIOKHTENbHBIE, Ha APYrol — oTpuiarenbHble. TakuM e CBOHCTBOM 00JalaroT
KPHCTAJUIBI TypMaJIlHa, CETHETOBOH COJIH, Iake caxapa. 3apsiasl Ha IpaHsAX KpUCTajlla BO3HUKAIOT U TIPH €ro pacTspkeHuH. [Ipuaem
€CIIM TIPU CXKaTUU Ha TPaHM HAKaIUIMBAJCS MOJOXKUTENBHBIA 3apsi, TO NPHU PACTSHKEHHM Ha ATOW IpaHU Oy[deT HaKaIUTUBAThCS
OTpUIATENbHBIH 3apsi, 1 Ha000pOT. DTO sIBJICHUE OBLIO HA3BAHO IbE30UICKTPUIECTBOM (OT IPEUECKOT0 CIIOBA KIIbE30%» — JABII0).
Kpucrani ¢ TakuM CBOHCTBOM Ha3BIBAIOT MIBE303TEKTPHKOM.

B nanepneiimem Opates Kropu 0OHapyXWIH, 9TO MbE303JICKTPUICCKU 3P dekT oOpaTuM: eclii Ha IpaHsIX KpUCTaia CO31aTh
Pa3sHOMMEHHBIE HIICKTPUUECKHE 3apsAAbl, OH JHOO0 COXMETCS, TUOO PacTSHETCS B 3aBHCUMOCTH OT TOTO, K KaKOW TPaHU MPUIIOKEH
MOJIOKUTENILHBIA U K KAaKOW — OTpHILIATENbHBIN 3apsi.

Ha sBneHumm mnbe3031eKTpHYECTBA OCHOBAHO JEHCTBHE IMMPOKO PACIpPOCTPAHEHHBIX MbE30NEKTPHUECKUX 3aXKHUIAIOK.
OCHOBHOM 4acTbIO TakKOHl 3aKUTaJKH SBJIAETCA IbE303JEMEHT — KepaMHYECKUH Ibe30IEKTPUYECKUH IMIMHApP C
METaJUIMIECKUMH 3IEKTPOJaMU Ha OCHOBaHUX. [Ipy oMo MEXaHHIECKOTO YCTPOHCTBA IIPOM3BOIUTCS] KPATKOBPEMEHHBIH yap
0 Ibe3owieMeHTy. IIpu 3ToM Ha JByX €ro CTOpOHAaX, pPAaCHOJOXKEHHBIX MEPHEHIUKYISIPHO HAlpaBlICHUIO AeHCTBUA
nedopMupyIome CHITbI, MOSABIAIOTCA PAa3HOMMEHHBIE SNEKTPHUIECKHE 3apsabl. HampspkeHue MexIy 3TUMH CTOPOHAMH MOXET
JIOCTUraTh HECKOJIBKUX ThICSY BOJBIL. Il0 HM30JIUMpOBAaHHBIM IPOBOJAM HANpPSDKEHHUE MOJBOJUTCA K JIBYM D3JEKTPOAAM,
PAcCIOJIOKEHHBIM B HAaKOHEYHHKE 3@KUTAIKH Ha PAacCTOSHUM 3-4 MM ApYr OT JApyra. BoO3HHKalOmuid MeXIy 3IeKTpoJaMu
MCKPOBOH pa3psi]] MOJKHUIaeT CMECh Ta3a U BO3/yXa.

HecMmotps Ha oueHs Oonbiue HampsokeHUs (-10 kB), ONBITHI ¢ MTHE303a)KUTATIKOM COBEPIIEHHO 0E30IacHbI, TaK KaK Jaxe MPH
KOPOTKOM 3aMbIKaHMH CHJIa TOKa OKa3bIBAETCS TAKOH K€ HMYTOXKHO Mayod M Oe30ImacHOW I 310pOBbs YelIOBEKa, KaK IpU
9NIEKTPOCTATHYECKHUX pa3psiax Py CHUMaHUH IEPCTSAHOH MM CHHTETHYECKOI OCKBI B CYXYIO IIOTOY.

24. 3aganne 21 Ne 720

Pakera HayanpHON Maccoit 800 T, cTapTOBaB M3 HEMOJBIKHOTO MOJIOXKEHHUS, COXKINIA [TOJOBHHY TOIUIABA, B PE3YJIbTATE YErO
ero ObUIa TIOCTUTHYTA CKOPOCTh 2,5 kM/c. Uemy OyzeT paBHa Macca pakeTbl B MOMEHT, KOIia e€ CKOpOCTh JOCTUTHET 3HaueHHus 7,5
Km/c?

1) 400
2)300 T
3)200 T
4)100 T

PeakTuBHOE IBHKCHHC

PeakTuBHBIM Ha3bIBaeTCS JABHIKCHUE, KOTOPOC IPOUCXOAUT MO/ JIEACTBUEM CHJIBI peakuuu, ueﬁcmy}omeﬁ Ha JIBUIXXYIICECCA
TE€JIO CO CTOPOHBI CTPYHU BELICCTBA, BLI6paCI>IBaCMOFO u3 asuratens. IlosicHUTH TMPUHOUIT PEAKTUBHOI'O JABHMKEHUS MOXHO Ha
NpUMEPE NBUKECHHUSA PAKETEI.

ITycts B ABUTaTene, yCTAaHOBIEHHOM Ha pakeTe, MPOUCXOIMUT CTOpaHME TOIIMBA M MPOAYKTHI TOPEeHHs (TOpsuMe Tasbl) MOJ
BEICOKHM JIaBJICHHEM BBIOPACHIBAIOTCS M3 COIUIA JBUrarelss. Ha KaXIylo HOpIMIO ra30B, BEIOPOIISHHBIX U3 COIUIA, CO CTOPOHBI
JBHUTaTelsl AefiCTBYET HEKOTOpas Cuila, KOTOpasi MPUBOAUT 3Ty MOPIMIO Ta30B B ABIKEHUE. B COOTBETCTBHM C TPETHUM 3aKOHOM
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HeloToHa, Ha ABUTATENb CO CTOPOHBI BHIOPACHIBAEMBIX ra30B JEHCTBYET CHIA, Takas K€ MO MOJYTIO M HMPOTHBONOJIOXKHAS IO
HalpaBJICHNWIO. DTa CHja HasblBaeTcs peakTuBHOW. Ilon e€ nmelicTBHeM pakera mpuoOperaeT yCKOpEeHHE ¥ DPasrOHSETCS B
HaIpaBJICHNUH, MPOTHBOINOJI0XHOM HAIPaBICHHUIO BEIOpAchIBaHMS Ta30B. Moaynb F peaKTHBHOM CHIIBI MOXKET OBITh BBIUMCIIEH TPH
MOMOIIK IPOCTOH (OPMYJIBI:

F = uu,

IJie U — MOJYIb CKOPOCTH HUCTEUEHHs Ta30B M3 COIJIA JBUraTelNlsl OTHOCUTEIBHO PAKETHI, @ (1 — CKOPOCTh Pacxoja TOIJIHMBA
(Macca BemiecTBa, BEIOPACKIBAEMOT0 JIBUTATENIEM B €HHUILy BpPeMEHH, H3MepsieTcs B Kr/c). Hanpasnena peakTuBHas CHIa BCET/a B
HaIpaBJICHNH, TIPOTHBOIIOIOKHOM HAIIPABJICHUIO MCTEUEHUS ra30BOM CTpyH. PeakTHBHOE JBM)KEHUE TaK)Ke MOXKHO OOBSCHUTH H
TIPY TTIOMOIIM 3aKOHA COXPAHEHUS UMITYJIbCa.

[IpyHIUMTI PEaKTUBHOIO IBIKEHMS IIUPOKO UCIONIB3yeTCs B TexHHKe. [ToMMMO pakeT peakTHBHBIE ABUIaTeId NMPUBOIAT B
JIBIDKEHHE CaMOJETHl M BOAHBIE KaTepa. Ha OCHOBaHMHM 3TOr0 NPHHIMIA KOHCTPYHMPYIOT Pa3iIHdIHBIC HPHCIOCOOTIEHHS —
MOJIMBAJbHBIE YCTPOHCTBA C BEPTYIIKAMH, Ha3bIBAEMbIMU «CETHEPOBBIM» KOJIECOM, UIPYIIKM U T. I. PeakTuBHOE IBHXKEHHE
BCTpeyaeTcss W B JKMBOW mpupone. HekoTopsle MOpckue OpraHU3MBI (KalbMapbl, KapaKaTHIBI) IBHTAIOTCS, BBIOpACHIBAs
IpeBapUTEIbHO 3aCOCaHHBIE BHYTpb ce0sl MOpLUMHM BOJAbI. B KkadecTBe JIIOOOMBITHOrO NpHMepa W3 MHpa PacTEHHH MOXKHO
TIPUBECTH TAaK Ha3bIBaeMBIH «OemeHslit orypery. [locie co3peBaHns ceMsH M3 IUIOAA 3TOTO PACTEHHS IO OOJBIINM JaBICHHEM
BBIOPACHIBAETCS JKHKOCTh, B PE3YJIBTATE YEr0 Orypell OTJIETAeT Ha HEKOTOPOE PACCTOSIHUE OT MECTA CBOETO NMPOH3PACTAHHS.

IIpu peakTHBHOM ABM)KEHHH PaKeThl €€ Macca HeNPEephIBHO YMEHBIIASTCs M3-3a CTOPAHHS TOIUTMBA U BEIOPACHIBAHMS HAPYKY
NpoAyKToB cropaHus. Ilo 3Toil nmpuyrHEe MOAYIb YCKOPEHHs pakeThl BCE BpEMsI U3MEHSETCSA, a CKOPOCTb PAKEThl HEIMHEWHO
3aBUCHT OT MAcCHl CTOPEBIIIETO TOIUIMBA. BriepBrle 3agada 00 OTHICKAHUN MOMYISI KOHEYHOH CKOPOCTH V PaKeThl, Macca KOTOPOH
M3MEHMIIACh OT 3HAYEHUs 111y 0 BEIMYMHEI /11, OblIa pelleHa PYyCCKMM Y4&HBIM, MHOHEpOM KocMoHaBTukM K. 3. I nonkoBckuM.

I'paduk 3aBUCUMOCTH, WIUTIOCTPUPYIOILEH MOTyYEHHYI0 UM (OpPMYITy, IOKa3aH Ha PUCYHKE.

T, KM/C

-

2 4 6 8 mym
Jasucumocms ."..f{:'ql'.'l'ﬁ KOHEYHOT CROPOCIN YV paxemsl OM U3MeHer A &€ UACchl

W3 rpaduka BUIHO, 4TO TOMydeHHAs! L[MOIKOBCKMM 3aKOHOMEPHOCTh MOXKET OBITh KpaTKO C(HOPMYIHPOBAHA CIIETYIOIIUM
00pa3oM: ecIi CKOPOCTh HCTEUSHHUS Ta30B U3 COILIA JABUTaTelIs TOCTOSHHA, TO IIPY YMEHBIIEHHH MAcChl PAKEThl B TEOMETPHIECKON

MIPOTPECCHH MOJIYIbh CKOPOCTH PaKeThl BO3pacTaeT B apupmerndeckoil mporpeccuu. MHBIMH ClIOBaMH, €CIH HMPH yMEHBIICHUU
mo

Macchl pakeThl B 2 pa3a (— = 2) MOAYJIb CKOPOCTH PAKeThl YBEIMYUBACTCS Ha 1 KM/C, TO IPH YMEHBILICHUH MacChl PakeThl B 4 pasa
m

my . . v o
(7 = 4) MOIYJIb CKOPOCTH PAKETHI BO3PACTET €IIC Ha 1 xm/c. U3-3a Takoit 3aKOHOMEPHOCTH Pa3rOH PAKETHI 1O BBICOKOU CKOPOCTH
m

Tpe6yeT OY€eHb OOJIBIIOTO pacxona ToIjiBa.

25. 3amanme 21 Ne 747

MoskHo 11 ucnoib30BaTh ¥ 30 OMUCaHHOW KOHCTPYKIMH B LEMSIX MOCTOSTHHOTO TOKa?

1) [a, Tak Kak IPOBOJHUK C MOCTOSHHBIM TOKOM TaK e, KaK ¥ C IePEeMEHHBIM, CO3/1a€T BOKPYT ce0s1 MarHUTHOE T10JIE.

2) Jla, Tak KaK Ielb HOCTOSHHOTO TOKa TAKXKe MMEET [JBa OCHOBHBIX IIPOBOJIA — ILTIOC» U «MUHYC», TI0 KOTOPBIM TOKH TEKYT B
IIPOTUBOIIOJIOKHBIX HAIIPABICHUIX.

3) Her, Tak Kak HEBO3MOXHO H3TOTOBHUTH CIIEMSINEE MEKTPOHHOE YCTPOHCTBO, KOTOPOE OyAeT perucTpHpOBaTh MOCTOSHHBIHN
TOK.

4) Her, tak xak Y30 cpabaTbIBaeT IpH MOSBIECHUH IMPOHHU3BIBAIONIETO KATYIIKY IT€PEMEHHOTO MarHUTHOTO IOJS, KOTOpOe
MOXeET OBITh CO3aHO TOJIBKO MIEPEMEHHBIM TOKOM.

yCTpOﬁCTBO 3aIUTHOI'0 OTKIIIOYCHHUA

JKn3Hb COBPEMEHHOrO YENIOBEKa HEBO3MOXKHO MPEICTABHTh 0€3 Pa3IMYHBIX IIEKTPONPHOOPOB. DIIEKTPHIECKHE JIAMIIEL,
UIEKTPOIUIMTBI, 3JIEKTPOYAHHUKM, TEICBH30DbI, XOJOIMJIBHMKHM, ayAuo- W BHJICOCHUCTEMbI, (EHbl W MHOTHE Jpyrue
9JIEKTPONPHOOPHI IIPOYHO BOLUIM B HAIIY JKH3HB. [l obecrieueHust paboThl 3THX MPUOOPOB BCe MOMEIIEHHUS, IpeIHa3HAYCHHBIE
JUIsL TIOCTOSIHHOTO WJIM BPEMEHHOTO IIPOXKMBAaHHMA ueJoBeKa, dnekTpuduumpyrorcs. CranmapTsl, NpUHATHIE B Halleil cTpawe,
TIpeyCcMaTpUBAIOT IOAKIIOYEHHE JIIEKTPONPHOOPOB K IepeMeHHoMy HampspkeHuio (220 B, 50 I'm). B momemienme oObrdHO
BBOJATCSL TPU TIPOBOJA — HYNEBOH, (a3HbIi 1 3a3eMistioiuid. [Ipy MOAKIIOYEHUH BUIKM 3JIEKTPONPUOOpa MEXAY HYIEBBIM U
(ha3HBIM TIPOBOJIOM (IIOCPECTBOM PO3ETKH) Ha MPUOOP IMoJaéTcs Hy)KHOE IIepeMEHHOE HaNpsDKEHHE, U B IIeNH NpuOopa HauMHAeT
MpPOTEKATh TMEPEMEHHBIH 3NMEeKTPUUYECKHH TOK. 3a3eMISIOmuUil MPOBOJA MPH TOMOIIM CHEHHANbHOTO KOHTAKTa, MMEIOIIErocs B
po3eTKe, MOAKIIIoYaeTcsl K KopIycy npubopa.
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ITockonpky mepeMeHHOE HampsDKeHHE, O KOTOPOM HAET peyb, OMAacHO NI JKM3HH, BAKHOW 3ajadeil sBiseTcs odecredeHne
0€30MacHOCTH MOAKIIOUCHUS 3JIEeKTponpruOopoB. B  wacTHOCTH, HEOOXOIWMBI CHEHHAaNbHBIE IPUCIIOCOOJECHUS, KOTOpBIE
o0ecreYnBaroT OTKIIOYEHHE MOMEIIEHHSI OT CETH NMEPEeMEHHOT0 HANPsDKEHUS B CIydae BO3HUKHOBEHUS YTE€UKU 3JIEKTPUUECKOTO
TOKa U3 (ha3HOTO NpPOBOJA HA 3a3eMILIIOIIMK NPOBOA — uepe3 MOBPEKIEHHYIO M3OJALMIO WIM 4eJoBeueckoe Teno. Taxoe
TIPUCHIOCOOICHHE HA3bIBAETCS yCTPOMCTBOM 3aIuTHOTO oTKiIroueHus (Y30).

mHoco omxmoverua (Y30)

Pucynox. IIpunyun oelicmsua yempoicmea 3aiy

Tostcanm npuaIn geiictus Y30 npu momMommy pucyHka. Bxomsmme B momernenne HynmeBoil u ¢asubii mposoga (0 u @)
MOJKIIOYAOTC K BXOAHBIM KoHTakTaM (1) Y30, a mpoBoma, uaymue K pO3eTKaM - K BBIXOOHBIM KoHTakTam (2) VY3O0.
3azemtiomuii mpoBox (3) k Y30 He MOAKIIOUAaeTCs, OH INOJCOEAWHIETCS HANpSIMYIO K CIIEIMAIbHOW KiIeMMe B po3eTke. Iy
BktoueHUs Y30 (1 mojgauu HampspKEHHs B PO3ETKH) HY)KHO HaXaTh KHOMKY (3) - B pe3ynbsraTe 3TOrO MPY>KUHHbIE KOHTaKTHI (4)
3ambIkaroTcs, 1 Y30 mpormyckaet Tok. [Ipu 5ToM 0JJHOBpEMEHHO BKJIIOYASTCs MUTAHHUE YIEKTPOMArHuTa (5), KOTOPBIN yIepKUBAeT
KOHTaKThI (4) B 3aMKHYTOM cocTosiHUM. HyineBoit 1 ¢a3Hblii IpoBO/a PacHOIOKEHbI NAPAJUICIBHO APYT APYTY U HPOXOIAT 4epe3
OTBepCTHE B KapKace, Ha KOTOPOM HaMOTaHa KaTyIIka (6), cojiepkalias MHOTO BUTKOB IIPOBOJIOKH (HyJICBOH U (ha3HBIN IPoBO/A HE
HMEIOT JJIEKTPUYIECKOr0 KOHTAKTa ¢ KaTymkoi). [Ipu HopManbHO#t paboTe 35eKTponprOOpoB TOK, TEKYIIHUHA M0 (pa3HOMY IPOBOIY,
B TOYHOCTH paBeH TOKy, TEKyLIeMy IIO HYJIEBOMY IIpOBOAY, NpHYEM B KaXJbli MOMEHT BpPEMEHU O3TH TOKH TEKyT B
MPOTHBOMNOJIOXHBIX HampaBneHusx. I[lostomy npu HopmanbHOI paboTe >7IeKTpOmpuOOPOB MArHUTHOE IIONE, CO3/1aBacMOe
COBMECTHO TOKaMH, TEKYIIUMH B HYIEBOM U B (pa3HOM HpOBOJE, OJIM3KO K Hyr0. [Ipy BO3HUKHOBEHHH YTEUKU TOKAa u3 (azHOro
MpOBOJAa B 3a3eMIIAIOIIMI TPOBOJ (HANpHMeEp, B pe3yiabraTe OAHOBPEMEHHOI'O IPUKOCHOBEHMS YeloBeKa K (pasHOMY M K
3a3eMIISIONIEMY TIPOBOAY) OalaHC HapymIaeTcs - TOK, TEKYIIUH II0 HYJICBOMY ITPOBOXY, CTAHOBHUTCS MEHBIIE TOKA, TEKYIIEro I0
(azHOMY TIpOBOJY (YacTh TOKa yTEKaeT 4epe3 3a3eMIIAIOLINI MPOBOJ «MHUMO» HYIEBOro0). BeiiencrBue 3Toro BOKpYr HyJIeBOTO M
(a3sHOro MpoOBOAA BO3HHMKAeT 3aMETHOE IIEPEMEHHOE MAarHWTHOE IIojie, KOTOpoe BhI3bIBaeT mossieHue OJ(C MHIyKIHMH B
HaMOTAaHHOHM Ha Kapkac karymke (6). B pe3ynmsrare B KaTylIke Ha4MHAET NPOTEKaTh NEPEMEHHBIH IEKTPUUECKUH TOK, KOTOPBIH
PETHCTPHUPYETCST CIEAAIINM 3JIeKTPOHHBIM ycTpoHcTBOM (7). DTO YCTpOMCTBO cpasy e pa3MblkaeT Kirod (8) M TeM caMbIM
OTKITIOYAeT MMUTAHHE EKTPOMaruura (5), KOTOpHIi, B CBOIO OYepe/ib, MePecTaéT yNepKUBATh B 3aMKHYTOM COCTOSIHUHM KOHTAKTHI
(4), v OHM TIOZT IEHCTBUEM NPY)KUHBI TAKXKE Pa3MBIKAIOTCsI, OTKIIIOYAsi PO3ETKU OT HYJIEBOTO U ()a3HOTO IIPOBOJA.

W3 npusenénnoro onucanus sicHo, uro Y30 OyneT cpabaThiBaTh BO BCEX CIydasx, Korma OyIeT CTaHOBUTHCS OTIMYHBIM OT
HYyJIsI CyMMapHBIH TOK, TEKYIIUH 4epe3 HyJIeBol M (a3HbIi MpoBoja, MPOMyIIeHHbIe Yepe3 KaTynKy (6). Y30 KOHCTpyHpPYIOT Tak,
YTOOBI OHO CpabaTHIBAJIO M Pa3phIBAIIO MUTAIOLIYIO LIEMb 32 MAKCUMAJIBHO KOPOTKHH MMPOMEXYTOK BPEMEHH, YTOOBI SIEKTPUUECKUI
TOK HE YCIIeJI HAHECTH BPEJl YeTI0BEUSCKOMY OPraHU3MY.

26. 3aganmne 21 Ne 801
Ha pucynke npuBeneHsl (a3oBble AuarpaMMBbl JUlsl TPEX Pa3IMYHBIX BEHIECTB. Y KAaKOrO M3 BEIIECTB BBINIEC TeMIIepaTypa
TpoitHoi Toukn? MacmTalObl Ha Becex rpadukax OJHHAKOBEIC.

P P 2

I f !
1) y mepBoro
2) y BTOpOTO
3) y TpeThero
4) y Bcex TpEX BEILIECTB OANHAKOBAs
®a30BbIC AMATPAMMBL

BerecTBa BOKpYT HAC yallle BCEro HaXOJATCSA B OZHOM U3 TPEX OCHOBHBIX arperaTHbIX COCTOSHUI — TBEPIAOM, JKHAKOM 100
razoobpazHom. I[Ipu ompenenéHHBIX YCIOBHSAX, CBOMX JUIS KaXKIOTO BEHIECTBA, BO3MOXKHBI IIEPEXObl BEIIECTBA H3 OJHOTO
arperaTHOro COCTOSIHUS B Jpyroe. ATperaTHble COCTOSHHUS BELIECTBA YacTO HA3bIBAlOT (ha3zaMu, a Mepexoibl MeXay HUMH —
(azoBeIME TIepexonamu. Hampumep, Boxa npu Temnepatype 0 °C u naBineHHH 1 aT™M. IEpEeXOANT U3 KUIKOH (a3bl B TBEPIYIO (TIpH
OTBOZIC TEIUTOTHI) 00 U3 TBEPAOH (asbl B XKHUAKYIO (IPH MOABOIAE TEIUIOTHI). [IpH OTCYTCTBHHU TEMI000MEHA C OKPY)KAIOIMMHU
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Tenamu JBe (aszbl BEMeCTBa MOTYT CYIIECTBOBATh OZHOBPEMEHHO (Hampumep, npu temneparype 0 °C u gaBnenuu 1 atm. nén u
BOJIa MOTYT HAaXOJUThCS B TEIZIOBOM PAaBHOBECHH APYT C ApyroM). OTBIT TOKa3bIBaeT, YTO TEMIEPATypa, IPH KOTOPOH MPOUCXOIUT
TOT WJIM WHOW (ha30BBIA Mepexo, 3aBHCUT OT JaBlieHWs. Hampumep, Npu NMOHWKEHHUH NAaBICHHS TeMIepaTypa KHIEHHUS BOJBI
MMOHWXKAETCS, ¥ I03TOMY BBICOKO B ropax BoJia KUIIUT MpH Temnepatype, Menbiuei 100 °C.

Jns Toro 4toObl onpeaenaTs, B Kakod (asze OyaeT HAXOAWUTHCS BEUIECTBO NPH JAaHHBIX YCIOBHAX, a TaKKe HAXOOUTh, KaK
OyIyT MPOUCXOMUTHh B3aUMHBIC MPEBpAIlCHUS MEXIy (a3zamMu, HCHONB3YIOTCS CIEIHaIbHbIC TpadUKh, KOTOPHIC HAa3bIBAIOTCS
(ha3zoBpIMH AHarpaMMaMi. B kadecTBe mpuMepa Ha pUCYHKe MOKa3aHa (pazoBas AuarpaMma Jiis BOJBI.
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dasoBas auarpamMma IpeacTaBisieT coboil rpaguk, Mo rOPU3OHTAIBHOI OCH KOTOPOro oTiokeHa Temmeparypa ¢ (B °C), a o
BEPTHKAIBGHOI OCH — HaBieHHe p (B arM.). JIMHUSIMH Ha IuarpaMMe ITOKa3aHBl BCE BO3MOXKHBIC HAOOPHI TEMIEpaTyphl H
JIABJICHUS, TIPH KOTOPBIX IPOUCXOAUT TOT WM MHOI da3oBblii nepexon. Ha namem pucynke nunus AO cooTBeTCTBYET (hazoBoMy
nepexony nén-map (M obparHo), iuHHMA BO — (a3oBoMy mepexoxy Hap-KHAKOCTh (u obparHo), muHUsS CO — dazoBomy
nepexony >KUAKOCTH-1EN (1 0OpatHO). COOTBETCTBEHHO, 0OnacTi | Ha ouarpamMme COOTBETCTBYET TBEPAOE COCTOSHHE BOBI,
obmactu II — razoob6pasnoe cocrosiHue, a obmactu 111 — xunkoe cocrosaue. {11t TOro 4TOOBI ONPEIETHUTh, B KAKOM COCTOSHUH
HaXOJMTCS BOAA TMPH JAHHBIX YCIOBHAX, HY>KHO BBIACHHUTH, B KaKol M3 3THX o0nacTeil Ha quarpamme JIEKHUT COOTBETCTBYIOIIAS
touka. Hanpumep, npu temneparype +70 °C u gaBneruu 0,2 aT™M. COOTBETCTBYIOIIAs ToYKa | JIGKUT Ha quarpamme B obmactu 11,
YTO COOTBETCTBYET ra3o00pa3HOMy cocTosiHHIO. Taioke Mmpu moMomy (pa3oBoi AuarpaMMbl MOXKHO OMPEessiTh, Kakoi (ha3oBblii
niepexo]; OyZleT COBepIIaTh BEIIECTBO IPH M3MEHEHHH OJHOTO W3 MapameTpoB. Hampumep, ecnu npu mocTosHHOM JaBieHuH 1,3
aTM. yBeIn4HBaTh TeMmeparypy oT —50 °C mo +40 °C, To Boza OyaeT nepexoauTh U3 TBEPIOTO COCTOSHUA 2 B )KUAKOE COCTOSHHE
3. Haxonen, npu nomomy (a30BOH JuarpaMMbl MOXKHO BBIICHHTb, KaK W3MEHsSETCS TeMmIepaTypa ()a3oBOro Iepexoia IpH
U3MeHeHnH aaBneHus. Hanpumep, 3 auarpaMMsl BUIHO, YTO NP MOBBIMICHUH JABJICHHS TEMIIEpaTypa KUMEHUS yBEIMIUBACTCS
(xpuBast OB).

U3 ¢a3zoBoii auarpamMmser BuaHO, uto IuHUA AO, BOu CO cxonatcs B ogHo# Touke O. DTO 03HAYAET, YTO MPH TEMIIEpaType U
JIaBJIEHHH, COOTBETCTBYOMUX Touke O, Tpu (a3el Boabl (TBEpAAs, KUAKAs U ra3000pa3Has) MOIyT OJHOBPEMEHHO CYyIIECTBOBATh B
paBHOBecHu ApyT ¢ apyroM. Touka O Ha3bIBaeTCS TPOHHOM TOUKOH.

27. 3amanme 21 No 828

Ha pucynke mpuBemens! (a3oBble AuarpaMMbI Ui TPEX Pa3lUYHBIX BEHIECTB. Y KAaKOTO W3 BEIIECTB HIDKE TeMIlepaTypa
TpoitHO# Touku? Macitabbl Ha BCceX rpaduKax OJMHAKOBEIC.

P P P

1) y nepBoro
2) y BTOpOTO
3) y TpeThero
4) y Bcex TpEX BEIIECTB OJTMHAKOBAs

28. 3amanme 21 Ne 855

HpI/I MOHTAXX€ CHCTEMbI BOASAHOI'O OTOINICHHUA C HCIIOJb30BaHHUEM O,E[HOpr6HOI>'I CXE€MbI BO BCCX KOMHaTax ITIOCTaBHJIA
OIHaKOBBIC 6aTapeH C paBHOﬁ TUIOmMAaAb0 MOBEPXHOCTHU. Bce xoMHaThI TCHJIOU30JIUPOBAHBI OJUHAKOBO. HpI/I 9TOM

1) B KOMHaTax, HauboJee OIM3KUX K TITABHOMY CTOSIKY, OyJIeT Teriee

2) B KOMHaTax, Haubosee yIaléHHbBIX OT IJIABHOTO CTOSKA, OyAeT Teriee
3) Bo Bcex KOMHaTax TemIieparypa OyJeT oMNHaKOBOH

4) cucrema BOJSHOTO OTOIJICHUS He OyaeT paboTaTh
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BoasgHoe oToruieHne

HeobxomuMocTh B OTOIIEHNH BO3HUKIIA B HE3allaMSTHBIE BPEMEHa, OJHOBPEMEHHO C TeM, KaK JIFOIY HayYHJIHCh CTPOUTH JUIS
cebs cambple NIPUMHUTHBHBIC XKHJIMIA. [IepBble JKHIIMIIA OTAlUIMBAINCH KOCTPAMH, IOTOM MX CMEHMIIM Ouard, 3areM — Iedd. B
XO0JIe TEXHHYECKOTO TPOTpecca CUCTEMBI OTOILICHUS TOCTOSIHHO COBEPIIEHCTBOBAINCH U YITYYIIaIUCh. JITOAN yIHINCh PUMEHSTh
HOBBIC BHJIbI TOIUIMBA, IIPUAYMBIBAIN Pa3Hble KOHCTPYKIMH OTONMTENBHBIX NPHOOPOB, CTPEMUIIICh YMEHBIUTD PACXO/ TOPIOYEro
U caenaTb paboTy OTONUTENBHOI CHCTEMBl aBTOHOMHOM, He TpeOyIolieil IOCTOSIHHOTO KOHTPOJIS YelloBeKka. B HacTosmiee Bpemst
HauOONbIIEe pACHPOCTPAHCHHE IIOAYYHIM CHCTEMBl BOJSHOTO OTOIUICHHS, KOTOpPOE MpHMEHseTcs Ui 00orpeBa Kak
MHOTOKBapTHPHBIX JOMOB B TOpOfax, TaK M HEOONBIINX 34aHUH B CEIbCKOM MecTHOCTH. [IpHHIMI paboThl CHCTEMBI BOJSHOTO
OTOIUICHUS (CM. PUCYHOK) YAOOHO NMOSCHUTH HA IPHMEPE OTOMUTEIBHON CHCTEMBI HEOOJIBIIOTO JKUIIOTO 0MA.
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Pucynox. Cucmeitd §00AH020 OMONIEHIA HECOTBUIO20 HCUT020 DoMd

McTouHNKOM TEIUIOTHI JUIst OTONHUTENBHOM CHCTEMBI CIYXHT Hedb 1, B KOTOPOM MOTYT CropaTb pa3iUdYHBIC BHIBI
OpraHMYecKOro TOILIMBA — JIPOBa, TOP(], KAMEHHBII yroiib, IPUPOAHBIHA ra3, HeYTENPOLYKTHI U 1Ip. [Ieus HarpeBaeT BOJy B KOTIIE
2. Ilpu HarpeBaHWU BOJAa PAacIIMpPseTCS M €€ IUNIOTHOCTh YMEHBIIAETCS, B Pe3ylbraTe 4ero OHa IOJHUMAaeTcs M3 KOTia BBEpX 110
BEPTUKAILHOMY IJIaBHOMY CTOAKy 3. B BepxHeil uacTH IIaBHOTO CTOsIKa PACHONOXKEH HMEIOIMHA BBIXOA B aTrMmocdepy
pacIIMpUTENBHEIN 0ak 4, KOTOPBIH HEOOXOJUM H3-3a TOTO, YTO 00BEM BOJBI yBENNUMBACTCS IpU HarpeBaHuH. OT BepxHEH JacTH
IJIaBHOTO CTOSIKA OTXOIMT TpyOa 5 («ropsumii TpyOOHpoBOm»), IO KOTOPOMY BOZA MOAAETCS K OTOMMTEIbHBIM IpuOOpamMm —
OatapesM 6, COCTOSIIMM W3 HECKONBKMX CEKIHMH Kaxmas. Ilocrme mporekaHumst depe3 Garapen OCTHIBIIAs BOJa MO OOpaTHOMY
TpyOOonpoBoay 7 BHOBB IOMAAAET B KOTEM, OISITh HATPEBAETCS M CHOBA MTOJHUMAETCS 10 TIIaBHOMY CTOsIKy. IIpu Hanbomee nmpocToit
OTHOTPYOHOM cxeme Bce Oaraped COETUHSIOTCS OPYr C JIPYroM TakMM 00pa3oM, YTO BCE CEKIMH OKAa3bIBAIOTCS MapauIeNIbHO
MOACOEANHEHHBIMH K TOpsiueMy M K oOpaTHOMy TpyOompoBony. ITockonbky Bojga mpu IMpOTEKaHHM 4epe3 Oarapen MOCTEHEHHO
OCTBIBACT, I HOAJIEPKaHNsI OJMHAKOBOH TEMIIEpaTyphl B pa3HBIX MOMENICHHUSIX B HUX JENAIOT OaTtapen ¢ pasHBIM YHCIIOM CEKIHH
(TOo ecTh ¢ pa3HON IIIONIAZBIO TTOBEPXHOCTH). B Tex KoMHaTaX, B KOTOpBIE BOAA MOCTYMAeT PaHbIIE M IOITOMYy MMeeT Ooiee
BBICOKYIO TEMIIEpaTypy, KOJMYECTBO CEKIMH B Oarapesix AenaloT MeHblIe, M HaoO0opoT. Boxa B Takoil oTommTensHO# cucreme
IUPKYIUPYET aBTOMATHYECKH, A0 TEX IOp MOKa B MEYH TOPUT TOIIHBO. JJii TOro 9TOOBI IMPKYNIAIMs OblTa BO3MOXKHA, BCE
ropstane TpyOOnpoBoas! M o0paTHBIE TPyOOIPOBOJBI B CHCTEME AENAIOT JHO0 BEPTHUKAIBHBIMHU, JIMOO ¢ HEOOJBIINM YKJIOHOM B
HYXHYIO CTOpPOHY — TaK, 4TOOBI BOAAa MO HHMM IIJa OT IIABHOTO CTOSIKA OOpaTHO K KOTIy IIOJ AEHCTBHEM CHIBI TSKECTH
(«camoTéKOM»). CKOPOCTh LIUPKY/IALMH BOABI U CTETIEHb 000TpeBa MOXHO PEryIMpOBaTh, YMEHbBIIAS MM YBEJINUNBAsT KOJTHIECTBO
TOILTMBA, CTOPAIOIIETO B IIE€YN B SIUHUILY BpeMeHH. Bosia mupKynmupyeT B OTONHMTENBHBIX CHCTEMAaX TaKOrO THIA TEM JIydlle, 9eM
GoJIbIIe PACCTOSIHUE TI0 BBICOTE MEXKAY KOTJIOM M TOPSIYMM TPYOOnpoBoaoM. [103ToMy neds ¢ KOTJIOM CTaparoTcsl pacnoiarath Kak
MOXHO HIDKE -OOBIYHO MX CTaBSIT B IIOJBajie THOO, MPU €ro OTCYTCTBHUHM, OIMyCKAIOT JO YPOBHS 3€MIIH, a TOPSYHH TPyOOIPOBOX
IPOBOJAT I10 YEPAAKY.

Jns HOpManbHOW pabOTHl OTOMHUTENBHOW CHCTEMBI OYeHb BaKHO, YTOOBI BHYTpHM He€ He Obu1o Bo3myxa. s BhITycka
BO3JYIIHBIX NPOOOK, KOTOPbIE MOTYT BO3HHMKATh B TpyOax M B Oarapesix, CIyXaT CHelUaIbHbIE BO3IYyXOOTBOAYHMKH, KOTOPBIE
OTKpBIBAIOTCS TIPU 3aMONHEHHH CHCTEMBI BOJOH (Ha pHCyHKE He MOKa3aHbl). Takke Ha Tpy0ax B HIDKHEH YacTH CHCTEMBI
YCTaHABIIMBAIOTCS KPaHBI 8, IPU MOMOIIM KOTOPBIX M3 OTOMHUTEIBHON CUCTEMBI IIPH HEOOXOANMOCTH CIIMBACTCS BOJA.

29. 3aganme 21 Ne 882

K WICKTPHYCCKOI
CNEME

B snexkTpoauHaMuueckoM MHKpO(OHE, H300paKEHHOM Ha PUCYHKE, TIOABIDKHYIO KaTyIIKy PaclojaraioT Oimxke K OXHOMY U3
MIOJIFOCOB TIOCTOSIHHOT'O MAarHUTa, II0TOMY 4TO
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1) xatymKky Tak ygoOHee NpUKpeIuIsaTh K MeMOpaHe

2) IpH TaKOM IOJIO’KEHUH KaTyIIKH H3MEHEHHE MarHUTHOTO TI0TOKA Yepe3 Heé IPpH KoleOaHusIX MeMOpaHbl MaKCUMAaJIbHO
3) HpH TaKOM TOJIO’KEHUH KaTYIIKH U3MEHEHHEe MArHUTHOTO TI0TOKA Yepe3 He€ MpH KosieOaHUAX MeMOpaHbl MUHUMAJIbHO
4) Takoe MoJN0XKEHNE KaTyIIKH 00J1eryaet e€ MoJKIIF0YeHHE K IEKTPUUECKOH ey

Mukpodon

B coBpeMeHHBIX TEXHHYECKHX yCTPOHCTBAX, MPUMEHSIEMBIX JUIS 3alHCH W TPAHCISALHUM 3BYKa, HEBO3MOXKHO 00OHTHCH 0Oe3
MHKpo(oHa. MuKpodoH — 3TO yCTpOICTBO, peqHa3HauYeHHOE 1Sl IpeoOpa3oBaHus 3ByKOBOW BOJIHBI B AJIEKTPUYECKHH CHTHAI,
KOTOPBIH 3aTeM MOXKET MCHOIB30BaThCS IS 3aIUCH 3BYKA, JUI €T0 YCHIICHUS WIIH BOCTIpOomM3BeneHus. MUKpo(OHBI MOTYT HMETh
pa3IuYHbBIe KOHCTPYKIMH, UX paboTa OCHOBBIBACTCS HA PAa3IMYHBIX (QU3NUeckuX mnpuHOumnax. OpHako Bce MUKPO(GOHBI UMEIOT
o0IIHe MeMEHTH KOHCTPYKIIUU — 3TO MeMOpaHa, KOTopasi BOCHPHHIUMAET 3BYKOBbIE KOJeOaHus, U IIEKTPOMEXaHNIeCKas 9acTh,
KOTOpasi peodpasyeT MeXaHWIeCKHe KoueOaHus B SJICKTPOMarHHTHEIE.
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Pucynor. Inexmpodis WHKPODOH € NOSUNCHOT RAMVIUROT

AWNHECKL

Paccmorpum B KauecTBe HamOoJjiee MPOCTOro MpUMepa IIEKTPOANHAMHYECKHH MUKPO(OH ¢ HOABMKHOM Karymikoid. OH
COCTOMT U3 KOpITyca, BHYTPH KOTOPOTO HEMOABM)KHO 3aKPEIUIEH IIOJIOCOBON MOCTOSIHHBIM MarHutT I[IM. Vipyras memOpana M
BBIHECEHA Ha OJIMH U3 TOPLOB Kopryca Mukpodona. K MemOpane npukperuieHa katymka K, Ha KOTOpyl0 HAMOTaHO MHOTO BUTKOB
npoBoja. Karymka pacronoxxeHa Tak, 4To OHa HAaXOIUTCSl BOJM3M OJHOTO U3 MONIOCOB MarHuTa. IIpm BO3mEHCTBHU 3BYKOBBIX
BOJIH Ha MeMOpaHy OHa MPUXOJIHUT B KojebaTeIbHOE JBHKEHHE, M BMECTE C HEl HadMHaeT KojebaThCs KaTyIIKa, ABUTasCh BIOIb
MIPOJIONEHOI OCH MarHuTa. B pesynsrare 5TOro M3MEHSETCSl MarHUTHBIH HMOTOK 4Yepe3 KaTyIIKy, U B Heil, B COOTBETCTBUH C
3aKOHOM 3JIEKTPOMAarHUTHOM WHIYKIMH, BO3HHMKAeT II€PEMEHHOE HaNpsDKeHHe. 3aKOH M3MEHEHHS 3TOr0  HaNpsHKEHHsS
COOTBETCTBYET 3aKOHY KojieOaHUI MeMOpaHBI O/ JeHCTBHEM 3BYKOBBIX BOJH. TakuM o0pa3oM, MeXaHUUECKHI CHTHAT (3ByKOBast
BOJIHA) TIpeoOpa3yercst B 3JCKTpUUYECKUN (KojdeOaHMs HamNpsDKEHHS MEXIY BBIBOJAMH HAaMOTAaHHOTO Ha KaTyIIKy NPOBOJA),
KOTOpBIM 3aTeM MoJaéTcs Ha CHENUaJbHYIO0 JJIeKTpudyeckylo cxeMmy. CilienoBaTensHO, B JAaHHOM THIE MHUKpodoHa
3NIEKTPOMEXaHUIECKas. YaCTh COCTOMUT M3 MOCTOSIHHOTO MarHWTa, MOABMKHOM IPOBOIOYHON KAaTYMIKM M 3IEKTPHUECKOH LENH, K
KOTOPO OHa NOAKIIOYEHA.

CymIecTBYIOT U JpyTrue THUIBI MHUKPO(OHOB — KOHICHCATOPHBI MHUKPO(GOH (B HEM MeMOpaHa MpPUKpEIUIEHa K OJHOW W3
TUTACTHH BKJIIOYEHHOTO B AJICKTPHUECKYIO IIeNb KOHAEHCATopa, B Pe3yibTaTe 4ero IpH KoyeOaHMsIX MeMOpaHBI H3MEHSETCsl ero
JJIeKTpUYecKasi EMKOCTH), YTOJIbHBIH MEUKpO(OH (B HEM MeMOpaHa MpH KOIeOaHUAX JABUT HA YTOJIBHBIA MOPOIIOK, BKIIIOYEHHBIN B
UEKTPUYECKYIO 1IeMb, B PE3yIbTaTe 4ero U3MEHSETCsl €r0 CONPOTUBIECHUE), ITIbe30MUKPO(OH (ero paboTa OCHOBaHAa Ha CBOICTBE
HEKOTOPBIX BEIIECTB — IbE303JIEKTPUKOB — CO3/1aBaTh IIEKTPHYECKOE M0JIe P AehOopManusix), a TAKKE P MOIU(BHUKALUA 3THX
THUIIOB MHKPO(OHOB.

30. 3ananue 21 Ne 919

Kaxkoe(-ue) yrBepxaenue(-s1) cripaBeyiuBo(-bI)?

A. I'poMKOCTB 3ByKa BCer/a ocnabeBaeT B KOHIIE TPOMOBBIX PAaCKATOB.

b. M3mepsiemblii HHTEpBa BpeMEeHH MEX/y MOJHHEH U CONPOBOXKIAIONINM € TPOMOBBIM PAacKaToOM HHKOIza He ObiBaeT Ooiee
1 MuH.

1) Tonpko A
2) Tonbko b
3)ulA,ub
4)uu A, vu b
MomnHus u rpoM
ATMoc(hepHOe dTeKTPUIEecTBO 00pa3yeTcss U KOHIICHTPHPYETCsS B OONakax — oOpa3oBaHMAX N3 MEIKHX YacTHI[ BOIBI,

HaxoZsUIeics B XKHUIKOM MM TBEPAOM COCTOSIHUM. [Ipy TpoOsieHNH BOSIHBIX Kalelb U KPUCTAIUIOB JIb/a, IPU CTOJIKHOBEHUIX HX
C HOHAMH aTMOC(EPHOTO BO3LyXa KPYIHBIE KAIUTH U KPHUCTAIUIEI IPHOOPETaroT N30BITOYHBIH OTPHIATEIbHBIHN 3apsii, a MEJIKHe —
HOJIOKUTEIbHBIA. Bocxosdiue noToku Bo3yxa B rpo30BOM o0JIaKke MOJHUMAIOT MEJIKHE KaIlUl U KPUCTAJUIBI K BepLIMHE o0axa,
KpYIIHBIE KaIlIX U KPUCTAILIbI OILyCKAaOTCS K €F0 OCHOBAHHUIO.

3apspKkeHHbIe 0071aKa HABOAST Ha 3eMHOM IOBEPXHOCTH IO COO0M MPOTHUBOIMOJIOKHBIM MO 3HAKy 3apsia. BHyTpu oOnaka u
Mexmy obmakoM u  3eMiI€i  co3MaéTcs CHIIBHOE JJIEKTPHYECKOe MoJIe, KOTOPOe CIOCOOCTBYET HOHU3ALUK  BO3JyXa H
BO3HMKHOBEHHUIO HCKPOBBIX Pa3psI0B (MOJIHUIT) KaK BHYTPH 00J1aKa, TaK H MEXAY 00JIaKOM U TIOBEPXHOCTHIO 3EMITH.

I'poM BO3HHKAET BCIIEACTBHE PE3KOT'0 PACIIMPEHHS BO3{yXa I P U OBICTPOM MOBBILICHUH TEMIIEpaTypsl B KaHaje paspsiia
MOJIHHHY. BCTIBIIIKY MOTHUH MBI BUAUM IPAKTHUECKH OJHOBPEMEHHO C Pa3psiioM, Tak KaK CKOPOCTh PACpOCTPaHEHHs CBETa OYEHb

BEJINKA (3»-108 m/c). Paspsnmonanu mimtes Beero 0,1-0,2 c. 3Byk pacnpocTpaHsercs 3HaYUTENbHO MeaieHHee. B Bosmyxe ero
cKopocTh paBHa mpuMepHo 330 m/c. Uem nanpliie OT HaC IPOU3OMIEN pa3psil MOJIHUH, TEM JAJHHHEE May3a MEXIy BCIBIIIKONH CBETa
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U rpoMOM. I'poM OT o4eHb aIEKUX MOJIHUH BOOOIIE HE JOXOIUT: 3BYKOBask SHEPIUs PACCEUBACTCS U MONIOIACTCS MO myTH. Takue
MOJIHHMHY Ha3bIBAIOT 3apHUIIaMH. Kak paBuiio, rpoM CJIBIIICH Ha pacCTOSIHUH 10 15-20 KWIOMEeTpoB; TakuM 00pa3oM, eciH
HaOroaTenb BUAUT MOJIHHIO, HO HE CIBIIINT TPOMa, TO TPO3a HaXOIUTCS Ha paccTosHIK Oomee 20 KHIIOMETPOB.

I'poM, conpoBOXKAAIOUUNA MOJIHUIO, MOXKET AIUTHCI B TE€UEHHE HECKONBKUX CceKyHJ. CyIlecTByeT JBe NPUYMHEL,
OOBSACHSIONIHE, TI0YEMy BCIIE/ 332 KOPOTKOH MOJHHEH CIBIIIATCs Oosiee HIIM MEHEe JOJITHE PAcKaThl TpoMa. Bo-nepBhIx, MOTHHS
HMeeT O4eHb OOJIBUIYIO JUIHHY (OHA H3MepsieTCsl KUJIOMETPaMH), IOITOMY 3BYK OT Pa3HBIX €€ yJacTKOB JOXOAUT A0 Habmonarens B
pa3HbIe MOMEHTHI BpeMEHH. B 0-BTOPBIX, IPOUCXOIUT OTpa’keHHE 3ByKa OT O0JIAKOB U Tyd — BO3HHKAET 3X0. OTpakeHHeM 3ByKa
0T 00J1aKOB OOBSICHSETCS IIPOUCXOAAIIEE HHOTIA YCHICHHE IPOMKOCTH 3BYyKa B KOHIIE TPOMOBBIX PACKATOB.

31. 3aganue 21 Ne 980

B PIOHPI3aLIPIOHHOI>i KaMepe AbIMOBOI'O U3BECHIATEIISA IPOBOAUMOCTL BO3QyXa obecrieunBaeTcs

1) TOJIBKO MONOXKHUTENBHO 3apPSHKEHHBIMA HOHAMU

2) TOJNBKO OTPULATEIBHO 3aPsHKCHHBIMH HOHAMH

3) MOJIOKHUTENBLHO U OTPULIATEIBHO 3apPsDKCHHBIMUA HOHAMHU
4) Tonpko anbda-yacTuiaMu

HMoHun3arnoHHEIHA JHIMOBOM H3BEIATEIh

ITokapsl B XKHIBIX M IPOM3BOJACTBEHHBIX ITOMEIICHUSX, KaK M3BECTHO, MPECTABISAIOT CEPhE3HYIO OMACHOCTD JUIS JKU3HU U
3I0pOBbS JIIOZEH U MOTYT CIY)XKUTh IMPUYMHON OONBIIMX MaTepUABbHBIX MOTepb. I1o 3TOH mpuuMHE BaXXHOW 3amadell sBIAETCS
OOHapy>XeHHe Io)Kapa B CaMOM Hadalle ero BO3HMKHOBEHHS M paHHEE OIOBEINCHHE JTIONeH 0 Hadaue BosropaHus. s penieHus
9TOH 3a[aull UCTIOIB3YIOTCS PA3INYHBIE CUCTEMBI MTOXKAPHON CHIHAIN3ALUH, OCHOBHBIM 3JIEMEHTOM KOTOPOil SIBIsI€TCS MOXKaPHBIH
u3Beniarens. [IpenHasHaueHHe MOKApHOIO M3BEHIATENI — CpPEarupoBaTh Ha PA3IU4YHbIC HPOSBICHUS MOXKapa U IPUBECTH B
JEeHCTBUE CUTHAJBHYIO YaCTh MOXAPHOW CHIHANM3aluM (Hampumep, cupeHy). IloxkapHble M3Bemarenn ObIBAlOT JBYX OCHOBHBIX
THUIIOB: TEIUIOBEIE (pearnpyoT Ha IOBBIMICHHE TEMIEPATyphl) U IBIMOBEIE (pearupyloT Ha IOSBICHHE B BO3yXEe YacTHI JbIMa).
HM3Bemnateny 060MX TUIIOB MOTYT UMETh Pa3IMYHbIE IPUHIMIIBI JEHCTBUSI U KOHCTPYKTHBHBIE OCOOEHHOCTH.
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N2 BRI

a) i 0) B—)

HpHHlIHH JCHCTBHS HOHH3AI[HOHHOI'O H3BeIaTC/Iq

paCCMOTpPIM B Ka4Y€CTBC IIpUMEpa I/IOHI/ISaHI/IOHHHﬁ I[LIMOBOﬁ HU3BCIIATCIb. Ero OCHOBHBIM 3JIEMEHTOM SIBJISETCS

HMOHU3alITUOHHAA KaMepa (pI/IC. a), B KOTOpOfI HaxX0AUTCA NCTOYHHUK PAJUOAKTUBHOTO U3ITYYCHHUS - HAIPUMEDP, U30TOII XUMHUICCKOT'O

snemenTa amepulws gil Am. Ilpn pagMOaKTHBHOM pacmajie amMepHuMil HCIyCKaeT aib(ha-4acTHLbl, KOTOPHIC HOHH3HPYIOT

MOJICKYJIbI BO34yXa, INPU CTOJKHOBCHUAX «pa361/13aﬂ» X Ha IHOJIOKUTECIBHO W OTPHULATEIIBHO 3apsA’XCHHBIC WOHBI. Takxe B
HOHHSaHHOHHOﬁ KaMepe HaxoAATCA IBa 3JJICKTpPOAA. ITocne NOAKIIFOYCHHUS JJICKTPOAOB K IIOJIOCAM HCTOYHHKA IMOCTOSIHHOI'O
HanpsKCHUS 1OJIOKUTEIbHBIC HOHBI IIPUTATUBAIOTCA K OTPHULATEIIBHO

3apsHKEHHOMY 3JIEKTPOJY, @ OTPULIATENbHBIC HOHBI — K MOJIOKUTENBHO 3apsDKEHHOMY SJIEKTPOIY, M Yepe3 MOHHU3ALHOHHYIO
KaMepy HauMHaeT MpOTeKaTh JIeKTpH4yeckuid Tok (puc. 0). Ecnu B Takylo kamepy MOmajgalOT YacTUIBl AbIMA, TO HOHBI
MPUTATHBAIOTCS K HUM M OCEJAIOT Ha 3TUX yacTulax (puc. B). B pesyibrare KOIMYECTBO MOHOB B KaMepe Pe3KO yMEHbIIAeTcs,
YUCIIO HOCHTENEH 3apAja Majaer, M CHiIa TOKa, TEKYILEero 4epe3 Kamepy, TakkKe yMeHbluaercs. IMEHHO BeNMYMHA CHIIBI TOKa,
TEKYILETO Yepe3 HOHM3AHOHHYIO KaMepy, CIIyKUT NHIUKATOPOM HAIIMYHS AbIMa, a 3HAYHT, ¥ MOXKapa.

OObIYHO TPH KOHCTPYWPOBAHMH HOHM3ALMOHHOTO IBIMOBOTO H3BELIATENs] B HErO0 MOMENIAIOT Cpa3y ABE HOHM3AIMOHHbIE
KaMepbl: OJIHY OTKPHITYIO (OHA sIBIsIeTcs padodeli), a BTOPYI0 — 3aKpPBITYIO (OHA SIBISICTCS STAJIOHHOH). B 3akpeITyio Kamepy, B
OTJINYHE OT OTKPBITOM, ABIM IONACTh HE MOXKET, M TOATOMY CHJIa TEKYIIETo uepe3 He€ ToKa BCE BpeMs MOCTOSHHA. DIeKTpUIecKas
cXeMma M3BellareNs CPaBHUBAET CUIIbI TOKOB, TEKYIIMX Y€pe3 OTKPBITYIO M 3aKpBITYI0 KaMepbl. B ciydae ecimu 3TH CHIIBI TOKOB
CHJIBHO OTJIMYAIOTCA APYT OT Apyra (Y4TO MPOUCXOTHUT KaK pa3 TOTAA, KOIJa B OTKPBITYIO KaMepy MOMafaeT AbIM), CUTHAIU3AIMs
cpabaTeIBaeT — DJIEKTPUYECKAsi CXeMa BKIIOYaeT €€ CHUTHAJIBbHYI0 4acTh (HalpHMep, CHPeHy), M HauMHAaeTCs OIIOBEIICHHE O
noxkape. ONucaHHBIH HOHM3AIIMOHHBIA IBIMOBOM M3BELIATENb JydIlle PearupyeT Ha AbIM, COCTOAIINIT M3 GONBIIOrO KOJIMYECTBA
MEJIKMX 4YacTHN. B 3ToM ciydae cymmapHasi IUIONIa[b MOBEPXHOCTH YACTHIl JbIMa OOJbINe, M HOHBI JIydllle OCaXJAalOTCS Ha
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YacTHUIaX.

32. 3aganue 21 Ne 1007

B HOHH3aLIPIOHHOﬁ KaMepe NbIMOBOI'O U3BCHIATEIISA aﬂb(l)a-qaCTI/IHLI

1) SIBJIAIOTCS OCHOBHBIMHM HOCHUTEIISIMH 3apsi/ia, 00€CIIeUNBAFOLIMMHY IIPOBOANMOCTh BO3/IyXa
2) ciy»at AJisl HIOHU3AIMK MOJIEKYJT BO3IyXa

3) ciy»art Juisl yaJIeHUs U3 BO3/lyXa OTPHLATENBHO 3apsKEHHBIX HOHOB

4) ciyart Juisl yBEITMYCHUS CKOPOCTH JABMIKCHHS MOJIOKUTEIIBHO 3apsHKCHHBIX HOHOB

33. 3aganue 21 Ne 1070

Ipu dha3oBoM mepexoe CKayKoM M3MEHHIIACH y/eIbHask TeINIOEMKOCTh BEIIECTBa.
Kakoe(-ue) yrBepkaeHue(-s1) cripaBeaTuBo(-b1)?

A. JlaHHbBI iepexo 00s13aTenbHO ABIsIeTCs (Ha30BBIM MIEPEXOI0M BTOPOTO PoJa.
b. lauHblii iepexo/ He sIBJIseTCst (ha30BBIM IEPEX0I0M BTOPOTO POJia.

1) Tomeko A
2) Tonbko b
3)ulA,ub
4)uu A, vu b
®da3oBbIc NEpPEXOBI
M3BecTHO, YTO IpH M3MEHCHWH BHEIIHHUX YCIOBHH — TEMIEpaTyphl WIM JABJICHUS — BELIECTBO MOXET H3MEHSATh CBOE

arperaTHoe COCTOsIHHE (IIEPEeXOAUTh M3 ra3000pa3HOil GopMbI B JKUAKYIO, U3 KUAKOH B TBEpAYyIO, A1OO M3 ra3oo0pa3HoOil B
TBEPAYI0, M 0OparHO). OmHaKo, KaK IOKA3bIBaeT OIBIT, BO3MOXKEH M APYrod THI IpeBpamieHHs BemiecTBa. BemecTBo mpu
U3MCHEHUM BHELIHMX YCIOBHiI MOXET M3MEHATh KaKHe-TMOO CBOM CBOMCTBA, OCTaBasCh IPH 3TOM B HPEXKHEM arperaTHOM
cocTosHUH. Takne n3MEeHEeHUsI CBOICTB BelllecTBa Ha3hIBAIOT ()a30BEIMHU MEPEXOAAMH, 1 TOBOPST, YTO BEIIECTBO IEPEILIO U3 OJHOM
¢da3sr B apyryro. Jlio6oe H3MEHEHHE arperaTHOrO COCTOSIHHUS, €CTECTBEHHO, sBisieTcsi (a3oBbiM mepexogoM. O6GpatHoe
yTBepkeHne HeBepHO. TakuM o6pa3zoM, (a3oBkIil mepexox — Goliee MHUPOKOE MOHITHE, YeM H3MEHEHHE arperaTHOTO COCTOSTHHSI.

Pasnuuaror 1Ba OCHOBHBIX THMa (ha30BbIX MepexonoB. X Tak W Ha3piBaroT — (ha30BBIM Mepexo] mepBoro poaa u (a3oBsrit
nepexox Broporo poxa. IIpu ¢azoBoM mepexone mepBoro poja CKayKOM H3MEHSIOTCS INIOTHOCTH BEIIECTBA M €0 BHYTPEHHSS
sHeprus (TIIpH 3TOM JPyTHe XapaKTePUCTUKH TakKe MOTyT MeHAThCs ). [locnennee o3HadaeT, 4to npu (Ha3o0BOM MEPEXone MEPBOTO
poza BeIEISIeTCS WM TTorJiomaeTtcs teriora. [IpuMepamu a3zoBoro rnepexosa mepBoro poja Kak pa3 MOT'YT CIIYXKHUTh YIOMSIHYThIE
BBIIIE M3MEHEHHs arperaTHoro COCTOSHUS BemiecTBa. Hampumep, mpu mpeBpalieHHH BOJABI B JE[ INIOTHOCTH BEIIECTBA
yMeHbIIAaeTCsl (BEIIECTBO pACIIUPSIETCS) M BBIAEISACTCS TEIUIOTa 3aMep3aHMsi (paBHas II0 MOIYIIO TEIUIOTe IUIABJICHUS,
norjomnaomeiics npu odpatHoM (azosom nepexose). [Ipi 3ToM ymeHbIIaeTcs yaAenbHAs TEMIIOEMKOCTD BEIIECTBA.

HpI/I (1)3.30BOM nepexoae BTOPOro poaa rjIOTHOCTH BEIICCTBA U €0 BHYTPEHHSAA SHEPrust OCTAOTCA HEU3MEHHBIMU, ITOITOMY
TAaKUE IEPEXOAbl MOTYT OBITH BHEIIIHE HE3aMETHBIMH. 3aTO CKa‘{KOOGpaSHO WU3MEHAIOTCA yACJIbHAsA TEII0EMKOCTh BEIIECTBA, €0
KO3(1)(1)I/IL[I/I€HT TEMJIOBOI'O paCIIMPEHUSA U HEKOTOPBIC NPYTHE XapaKTCPUCTUKU. HpI/IMepaMI/I (baBOBLIX nepexoa0B BTOPOro poaa
MOTYT CIIYKUTh NIEPEXOA METAJIJIOB U CIUIAaBOB U3 OOBIYHOTO COCTOSIHHS B CBEPXIMPOBOIAIICE, a TAKKE IIEPEXOT TBép,I[LIX BCIIICCTB
u3 aMOp(bHOFO COCTOsIHHA B CTeKﬂOOGpaBHOG.

WHuTepecHbie TprMeps! (pa30BEIX IEPEX00B IIEPBOT0O POAa HAOIIONAIOTCS y HEKOTOPEIX MeTaiuioB. Hampumep, eciu HarpeBaTh
JKeJIe30, TO MPH JOCTHXKEHUH Temneparypsl +917 °C npoucXoIuT nepecTpoiika ero KpUCTaUINUECKOH pelIeTKH, B Pe3y/bTaTe yero
HaOIIoIaeTCs yBEIMUYCHNE TUIOTHOCTH BEUIECTBA W TOIIOMIAETCS TEIUIOTa (a30BOTO mepexoma. IToT (a3oBbIi Imepexol o0paTum
— TIpH TOHWKEHUH TeMIepaTypsl oopaTHo 10 +917 °C mIOTHOCTH jkele3a, Hao0OPOT, YMEHBIIASTCs, ¥ MPOUCXOJNUT BhIJEICHHE
TEIUTOTHI (pa30BOTO TIEPEX0Ia.

®Da30Bble NEepexoAbl MOTYT ObITh M HEOOPAaTUMBIMU. SIPKUM IPUMEPOM TaKOTO MEpexofa MOXKET CIYXHUTh IpeBpallleHHe Tak
Ha3bIBAEMOTO «0OEIoro O0JI0Ba» B TAaK HA3bIBAEMOE «cepoe oioBo». IIpm KOMHATHOH TeMmeparype Oeloe OJOBO SIBIISETCS
IUIACTUYHBIM MeTa/uloM. [Ipu nmoHmwxeHun Temmeparypbl A0 npumepHo +13 °C OHO HauyMHAeT MEJICHHO IEPEeXOIUTh B APYroe
(ha3oBOE COCTOSHHE — CEpOe OJOBO — B KOTOPOM OJIOBO CYIIECTBYET B BUAE mopomka. Pa3oBblil Nepexo MPOUCXOIUT C OUCHb
MaJIoi CKOPOCTBIO (TO €CTh MOCIIE MOHIKESHHS TEMIIEPATyPhl HIKE TOUKU (a30BOro mepexoja oyoBo Beé emé ocTaéres 6enbiM, HO
3TO COCTOSHHE HecTabmibHO). OnHako (a3oBbIH IMEepPeXxox Pe3KO yCKOpSeTCs MpH MOHIKEHHH TeMIepatypsl 1o —33 °C, a Taxke
IPH KOHTAKTE CEpPOro oyoBa ¢ OenbIM 0J0BOM. [10CKONBKY TpH JaHHOM (Da30BOM IEpexojie MPOHCXOAUT PE3KOe yMEHbBLICHHE
IUTOTHOCTH (M yBenHudeHne 00bEMa), TO OJOBSHHBIE IIPEIMETHI PACCHIAIOTCS B MOPOIIOK, IPHUYEM IOaJaHUe 3TOr0 MOpPOIIKA Ha
«HE TIOPaXKCHHBIe» MPEAMEThl MPUBOAUT K HMX OBICTpOW mopdue (MpeaMeThl Kak Obl «3apakaroTcs»). BepHyTh cepoe 0J0BO B
HCXOIHOE COCTOSIHUE BO3MOXKHO TOJBKO IIyTEM €r0 NEepPEIIaBKH.

OmucaHHOE SIBIEHHE MOJyYHIO HAa3BaHUE «OJIOBSHHAs yyMma». OHO SIBUJIOCH OCHOBHOW MpHUYMHOM rubenu skcnexuuuu P.O.
Cxorra k FOxHOMY nostocy B 1912 o (3kcnietunust octanachk 6e3 TOIUIMBA — OHO BBITEKJIO U3 OaKOB, 3aIassHHEIX OJIOBOM, KOTOPOE
Mopa3uja «OJIOBSIHHAs dyMay). Takxke CyIIecTBYeT JIeTeHa, COIIaCHO KOTOPOH OJHOI W3 MpHUYMH Heyaauu apmuu Hamoseona B
Poccun sBUIUCH CHUIBbHBIE 3UMHUE MOpPO3bl, KOTOpBIC IIPEBPATUIIM B IOPOLIOK OJOBSHHBIC ITyIOBHIBI Ha MyHIUpPaxX COJLIAT.
«OnoBsHHAs YyMa» MOTyOHIa MHOTHE IEHHEHIIINE KOJIEKIINH ONOBSIHHBIX conaTikoB. Hampumep, B 3amacHuKax mnetepoyprckoro
My3est Anexcanapa CyBopoBa NPeBPaTHIINCh B TPYXY AECATKH (UTYpOK — B IOZBaNe, I1€ OHM XPaHWINCH, BO BPeMsl CypOBOH
3UMBI JIOTTHYNU OaTaper OTOMICHHS.

34. 3aganue 21 Ne 1097

2018-01-09 19/29


https://phys-oge.sdamgia.ru/problem?id=1007
https://phys-oge.sdamgia.ru/problem?id=1070
https://phys-oge.sdamgia.ru/problem?id=1097
https://phys-oge.sdamgia.ru

O6pasosarenbHblii mopran «PEITY OI'D» (https:/phys-oge.sdamgia.ru

[Ipu pa3oBoM nepexoe CKauKoM U3MEHHIICA K03 (OUIIMEHT TEIIOBOTO PAaCIIMPEHHUS BEIIECTBA.
Kaxkoe(-ue) yrBepxaenue(-s1) cripaBeyiuBo(-b1)?

A. Ilpn naHHOM TIepexo/ie He BBIAENSUIACh U HE MOTJIONIANach TEIUIOTa.

B. Jlannslii nepexo sBnsieTcs: pa3oBbIM MEPEX0I0M BTOPOTO POJIa.

1) Toneko A
2) Tonbko b
3)uA,ub
4)uu A, uu b

35. 3aganue 21 Ne 1154

Mexay IByMsl napajuieIbHBIMM JINCTAaMU OyMaru, CBOOOTHO MOJIBEIICHHBIMH BEPTHKAIBHO, IPOIyBAIOT IIOTOK BO3IyXa.
Kakoe(-ue) yrBepskaeHue(-s1) cripaBeaTuBo(-b1)?

A. JTucTbl OyyT «IPUTATHBATHCS» APYT K APYTY.

b. TaBneHue Mex Iy uctamu OyaeT OoJbliie, 4eM CHApYKH OT HHX.

1) Tomeko A
2) Tonbko b
3)ulA,ub
4)uu A, vu b

3axoH bepHymmu

OTOT BaXKHBIH 3aK0H OBUT OTKPHIT B 1738 Tony JlanumnoM bepHymum — mBeHiapckuM (GU3HKOM, MEXAaHHKOM U MaTEMaTHKOM,
aKaJeMHUKOM M HHOCTPaHHBIM MOYETHRIM uneHoM IleTepOyprekoil akagemun Hayk. 3akoH bepHymn nMo3BosseT MOHATh HEKOTOpPBIE
SIBJICHHS1, HAa0JII01aeMBblIe IIPY TeUCHUH IIOTOKA JKUIKOCTH MM Ta3a.

B kagecTBe mpuMmepa paccMOTPUM HOTOK XKHUIKOCTH IIOTHOCTBIO P, TEKYIIEH 10 HAKJIOHEHHOW MO YIJIOM K TOPU30HTY TpyOe.
Ecnu sxuikocTh OJIHOCTBIO 3aN0NHSIET TPYOY, TO 3aKOH bepHyIuH BEIpaXkaeTcsl CIIeTyIOMNM IPOCTEIM

ypaBHEHHEM:

pgh + pv2/2 + p = const

B stom ypaBHeHMHM A — BBICOTa, Ha KOTOPOW HAXOIMTCS BBIACICHHBIH OOBEM JKHUAKOCTH, V — CKOPOCTH 3TOro 00BbE&Ma,
p — JlaBJIeHHE BHYTpPU IOTOKA JKUJIKOCTU Ha JAHHOM BBICOTE. 3allUCAHHOE YPABHEHHE CBHJIETENBCTBYET O TOM, YTO CyMMa TpPEX
BEJIMYHH, NIepBas U3 KOTOPBIX 3aBHCUT OT BBICOTHI, BTOPasi — OT KBajpaTa CKOPOCTH, a TPEThsi — OT JABJICHHUS, €CTh BEININHA
MOCTOSHHASL.

B YaCTHOCTH, €CJIH XUIKOCTH TeU€T BIOJb TOPU30HTATIN (TO eCTh BBICOTAa /1 HE I/ISMeHXeTCﬂ), TO y4acCTKaM IIOTOKa, KOTOPBIC
JABHIKYTCS C OoJIbIIEl CKOPOCTBhIO, COOTBETCTBYET MECHBIICE IaBJICHUE, U HaOGOpOT. DTO MOXXHO

MPOAEMOHCTPHPOBATD ITPU MOMOLIH CJIEIYIOLIETO POCTOro mprbopa.

—_—

Ipomeranne ¥CUIKOCHN Hepes MPVEY ¢ CVHCeHIEM

Bo03b6MEM rOpH30HTAIBHYIO CTEKIITHHYIO TPYOy, B IIEHTPATBLHOM YacTH KOTOPOH CeNaHo cyxeHHe (CM. pUCyHOK). [Ipumasem
OTBEpPCTHUSIM B ITOH TpyOe TPHU TOHKUX CTEKIITHHBIX TPYOOUKH — IBE OKOJIO KpaéB TpyObl (Tam, Ie OHA TOJNIIE) U OIHY — B
LEHTPAILHON YacTH TPYOHI (TaM, Ie HaXOAUTCS CyXeHHe). Pacronoxum 3Ty TpyOy FOpH30HTAIBHO U OyleM NpOITycKaTh depe3
He€ BOJY IOJ IaBJICHHEM — TaK, KAaK II0OKAa3aHO CTPENKOH Ha pucyHke. M3 HampaBleHHBIX BBEpPX TPyOO4YeK Ha4HYT OUTH
¢onTanunky. IToCKOIBKY IUIOMA/AL MOIEPEYHOr0 CEUEHMs IEHTPAIbHON JacTH TPYyOBl MEHBIIE, TO CKOPOCTh HMPOTEKAHHS BOJBI
yepe3 3Ty 4acTh OyzmeT Oosblie, yeM yepe3 JIeBBI U mpaBblil yuyacTku TpyOsl. Ilo 3TOH mpuunHEe B COOTBETCTBUH C 3aKOHOM
BepHymn naBneHne B JKHIKOCTH B LEHTPAIBHOM 4YacTH TPyObI OymeT MEHBIE, YeM B OCTAJIBbHBIX YacTAX TpyOBI, W BEICOTa
cpennero GoHTaH4YMKa OyAET MEHbIIE, YeM KpailHUX ()OHTAHUHKOB.

OmrcaHHOE SIBIEHHE JIETKO OOBSCHSAETCS U ¢ IMTOMOIIBI0 BTOPOTro 3akoHa HbroToHa. J{efcTBUTENBHO, YaCTHIIB! XKHUAKOCTH IIPU
Mepexofie U3 HaYaJbHOTO Y4acTKa TPYObl B LIEHTPAIbHBINA JOIDKHBI YBEIMUUTH CBOIO CKOPOCTB, TO €CTh YCKOPUTHCS. [l 3TOro Ha
HUX JIOJDKHA JIEHCTBOBAThH CHJIA, HAIIPABJICHHAs B CTOPOHY LEHTPAIBHOM 9acTh TPyObl. DTa CHila IMpeACTaBIsieT COO0H pa3HOCTh
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cun pasieHus. CrlenoBaTeNbHO, NaBICHHE B HEHTPAIBHOW YacTH TPYObI NOJDKHO OBITH MEHbIIE, YeM B €€ HayaJbHOH 4YacTu.
COBEpIICHHO aHAJOTHYHO PACCMATPUBACTCS W TEPEXOJ KUAKOCTH U3 IEHTPATBHOW YacTH TPYObl B € KOHCYHYIO YacTh, MPHU
KOTOPOM YaCTHIIBI )KUAKOCTH 3aMEIISIOTCA.

ITpr nmomomm 3akoHa BepHymTH MOTYT OBITH OOBSICHEHBI Pa3HOOOPA3HBIC SBJIEHHS, BO3HHUKAIONIME IPH TEYCHHH IIOTOKOB
JKUJIKOCTH WM ra3a. Hampumep, W3BeCTHO, YTO IBYM OOJIBIINM KOpaOIsAM, NBIXKYIIMMCS TOIMYTHBIMHA KypCaMH, 3aIllperaeTcs
HPOXOAUTH OJIM3KO APYT OT Apyra. [Ipu TakoM JBMKEHUH MEXTy OMM3KMMH OOpTaMy Kopabiel BO3HHKaeT Ooliee OBICTpBIN IIOTOK
JIBIDKYIIEHCS BOABL, YEM CO CTOPOHBI BHEIIHUX O0pTOB. Benencreue 3Toro qaBieHuE B MOTOKE

BOJIbI MEXIY KOpAOJIIMH CTaHOBHUTCS MEHBILE, YeM CHapyXKH, M BO3HHKAET CHJIa, KOTOpas HAYWHAeT MOATAJIKHBATh Kopabin
Ipyr K Apyry. Ecim paccTostHue Mex Ty KOpaOIaMHu Majo, TO MOXET IIPOU30UTH UX CTOIKHOBEHHE.

36. 3ananame 21 Ne 1181
Mesxay AByMs NapajieibHBIMK JTUCTaMU OyMart, CBOOOZIHO MOABEIIEHHBIMU BEPTUKAIBHO, POYBAIOT IIOTOK BO3yXa.
Kaxkoe(-ue) yrBepxaeHue(-s1) cripaBeyiuBo(-bI)?
A. JIuctsl OyIyT «OTTAIKUBATHCS» APYT OT ApYTa.
b. JlaBnenue Mexay aucramu OyJieT MEHBIIE, YeM CHapy»KH OT HUX.

1) Tonpko A
2) Tonbko b
3)uA,ub
4)uu A, vu b

37. 3aganue 21 Ne 1208
B tabnuue npuBesieHa 3aBUCUMOCTb KOHIGHTPAIMH 11,,, HACHIIIEHHBIX IIapOB BOJBI B BO3MyXe OT TeMnepaTypsl f KoHieH-

TpaLys apoB B BO3yXe IIPU BBIIAJCHUU TyMaHa paBHa 2,37- 102 13 Yemy paBHa TOYKa POCHI IPH YCIOBHUIX 3TOrO ONbITa?

t°C 10| 11 | 12 | 13 | 14 | 15| 16 | 17 | 18

108, M3 [1,95]2,08(2,22(2,37|2,51 | 2,66|2,82(3,01|3,20

Hmax

1)11°C
2)12°C
3) 13 °C
4)14°C

TymaH u poca

B Bo3myxe Bcerma NpHCYTCTBYIOT BOJSIHBIE Maphl, KOHIEHTPAIMS KOTOPBIX MOXKET OBITH pa3nuyHOi. OMBIT MOKa3bIBaeT, 4TO
KOHIICHTpPANUs MapoB HE MOXKET MPEBBIATh HEKOTOPOTO MAKCHMAaJIbHO BO3MOXKHOTO 3HAUEHUSI nmax (A7 KaXKAOH TeMIepaTyphl
9T0 3HaueHue cBog). [1aphl ¢ KOHIEHTpauuel, paBHOH 1, , HA3BIBAIOTCS HACKHILEHHBIMU. C POCTOM TeMIEpaTyphl MaKCHMAIbHO
BO3MO>KHas KOHIIEHTpAlMs BOJSHBIX apoB Takxke pacTéT. OTHOIIEHHE KOHIECHTPALK N

BOJSIHBIX TTapOB NIPH JAHHOM TeMIlepaType K MaKCHMalbHO BO3MOXKHOH KOHIIGHTPALMHY IIPU TOH K€ TeMIIepaType Ha3bIBaeTCS
OTHOCHTEJIBHOM BIAXKHOCTbBIO, KOTOpas 0003Ha4aeTcs OykBoil £ OTHOCUTEIIbHYIO BIKHOCTD

HPHHATO U3MEPATH B IpoLeHTax. V3 cka3aHHOTO clenyeT, uTto 1= (n/ny,,,) * 100%.

ITpu 5TOM OTHOCHTENIBHAS BIAXHOCTH HEe MOKeT mpeBbImaTh 100%.

ITycTh mpu HEKOTOPOH TeMmImepaType t KOHIEHTpAlHs BOISIHBIX IApoB B BO3JyXe paBHAa 71, a OTHOCUTENbHAsl BIAXHOCTh
mensbIre, 9veM 100%. Ecim TemmepaTypa Oyfer MOHIDKAaThCs, TO BMECTE ¢ Heil OyIeT yMeHbBIIAThCs M BEIWYMHA NMax, a 3Ha4uT,
OTHOCHTEJbHAs BJIQKHOCTh OyleT yBemMuuBaThCs. [IpM HEKOTOPOH KPUTHYECKOW TeMIlepaType OTHOCUTENBHAs BIAXKHOCTh
npocturHer 3HadeHHs 100% (B 3TOT MOMEHT KOHIEHTpalysl BOASHBIX IapOB CTAHET MAaKCHMAalbHO BO3MOXKHOHW NpH JaHHOMN
temmeparype). [loaToMy panpHeiiiee NOHWKEHHE TEMIIEPAaTyphl IPUBEAET K MEPEX0oLy BOISHBIX MAapOB B XKHUIKOE COCTOSHHE — B
BO3JyXe OOpa3yloTcs Kaluli TyMaHa, a Ha HpeIMeTax BBINAAYT Karuikd pochl. I103TOMy YHOMSHYyTas BBILIC KPUTHYECKas
TeMIlepaTypa Ha3bIBaeTCs TOUKOW pochl (0003HavaeTcst ).

Ha HU3MEPEHUN TOYKH POCBI OCHOBAHO ZecTBHE HpI/I60pa A1 ONpelCIICHUS OTHOCHUTEIIFHOM  BJIQXKHOCTH
BO31yXa — KOHJACHCAIlUOHHOI'O r'UrpoMeTpa. OH COCTOHUT U3 3€pKaJIbLA, KOTOPOEC MOXKET OXJIAXKAATHCA IIPU ITOMOIIU KaKoro-Jjmbo

YCTPOWCTBA, M TOYHOTO TEPMOMETPA JUIS H3MEPEHUs TEMIIepaTyphl 3epKajbla. I1pu MOHIKEHNH TeMIIepaTyphl 3epKablia 10
TOYKH POCHI Ha HEM BBINAJAIOT KAIUIM XUAKOCTU. Benn4nHy OTHOCHTENBbHON BIaXKHOCTH BO3/AyXa ONPENEISIOT M0 U3MEPEHHOMY
3HAUCHUIO TOYKH POCHI IIPU ITOMOIIH CIEIHATBHBIX TaOIuII.

CymecTByeT emeé oJHa pa3HOBUAHOCTh TyMaHa — JeAsHoi TymaH. OH HaOmonaercs mpu temmnepartypax Hmwxe —(10 + 15) °C
H COCTOMT M3 MENKHX KPHCTAJUIMKOB JIbJIa, KOTOPHIE CBEPKAIOT JIMOO B JIydax CONHIA, MO0 B CBETE JyHB WIH (hoHapew.
Oco6eHHOCTBIO JIEASHOTO TyMaHa SIBIISIETCS TO, YTO OH MOXKET HaOJIONAThCS U NMPU OTHOCHTENBHON BIaXKHOCTH, MeHbIei 100%
(maxxe menee 50%). YcnoBreM BO3HMKHOBEHHS JIEASHOTO TyMaHa NP HU3KOI OTHOCHTENILHON BIIQXKHOCTH SIBISIETCS. OY€Hb HU3KAs
temmneparypa (amxe —30 °C) u Hanuure oOMIBHBIX HCTOYHUKOB BOJSIHOTO Mapa (HarmpuMep, TpyO U CTOYHBIX BOZOEMOB

MPOMBIIIJICHHBIX HpC,HHpHHTHfI, TIEYHBIX pr6 KHJIBIX HOMCI].[CHI/Iﬁ, BBIXJIOITHBIX pr6 MOIIHBIX Z[BI/IF&TCHCﬁ BHYTPCHHETO
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cropanus U T. 1.). I[lo3ToMy nensHOM TyMmMaH IpU HU3KOW BIIQKHOCTH HAONIOMAETCs B HACENEHHBIX ITyHKTaX, Ha KPYMHBIX
JKEJIC3HOZOPOKHBIX CTAaHIUAX, HA AKTUBHO JEHCTBYIOIIUX a3pOJpoMax U T. II.

38. 3aganue 21 Ne 1235

B Ta6n1/1ue NPUBECICHA 3aBUCUMOCTb KOHIICHTpAlUU 11

max HACBIIICHHBIX IIaPpOB BOJbI B BO31yXC OT TCMIICPATYPhI t. I/I3MepeHI/I${

II0KAa3aJM, YTO TOYKa pockl paBHa 16 °C. UeMy mpu 3Toi TeMIepaType paBHa KOHIEHTpALMsI HACHIILCHHBIX IapOB B BO31yxe?

t°C 10111213 |14 | 15|16 | 17 | 18

1072, m3]1,952,08(2,22(2,37(2,51(2,66|2,82 3,01 3,20

Hmax

1)2,37-10% 1/m3
2) 2,66:10%% 1/m°
3)2,82:10%% 1/m°
4)3,01-10%% 1/m°

39. 3aganue 21 Ne 1262

I[Ba 3BYKa MPEACTABIIAOT 000 MEXaHMYECKHE BOJIHBI, UMEIOIINE OITMHAKOBBIC aMIUJIMTY/bI, HO Pa3HbIC YaCTOThLI. Dt 3BYKHU
00s13aTeIbHO UMEIOT OJUHAKOBYIO

1) HHTEHCUBHOCTH

2) TPOMKOCTB

3) BBICOTY TOHa

4) IHTEHCUBHOCTH U BEICOTY TOHA

3ByK

MexaHndeckue koneOaHMs, PacpOCTPaHAIOIIMECS B YNpPYTroil cpene, — Tase, >KUAKOCTH WIH TBEPIOM — Ha3bIBAIOTCA
BOJIHAMH JIM MEXaHHIECKHMH BOJTHAMH. DTH BOJHBI MOTYT OBITH ITONIEPEYHBIMH JINOO0 NPOIOILHEIMIL.

Jlng toro, 4ToOBl B Cpelie MOIa CyLIECTBOBATh IONEpeuHas BOJHA, 3Ta Cpelia AOJDKHA MPOSIBISATH YINpPyTHe CBONCTBA IPH
nedopmarmsax cusura. Ilpumepom Takoif cpempl sBISIIOTCS TBEpABIE Tena. Hampumep, monepedHble BOJHBI  MOTYT
PacIpOCTPaHATECS B TOPHBIX NOPOAAX IPU 3eMIIETPSACEHHM WM B HATSHYTOWH CTanbHOH cTpyHe. IIpononbHBIE BOIHBI MOTYT
PacIpOCTPaHATHCS B JIIOOBIX YIPYTUX CpellaX, TaK KaK Ul UX PacIpOCTPAHEHUs B CPe/ie NODKHEI BOSHUKATh TOJBKO AedopManuy
PacTSDKEHHsS M CXKaTHs, KOTOpbIE NMPUCYIIM BCEM YNPYTMM cpefaM. B raszax m KHAKOCTSAX MOTYT PacIpOCTPAHATHCS TONBKO
IPOJIOJIbHBIC BOJNHBL, TaK KaK B OTHX CpelaX OTCYTCTBYIOT JKECTKUE CBSA3U MEXIY YaCTULIAMHU CpPEAbl, U 110 ATOH IpUYUHE NPU
nedopmaruax caABUra HUKAKHe YIPYTUE CHIIBI HE BO3HUKAIOT.

YenoBeyeckoe yxo BOCIPHHIMAET KaK 3BYK MEXaHHYECKHE BOJHBI, IMEIOIINE YacTOTHI B Ipeienax npuoau3nuTensHo ot 20 '
1o 20 k['m (Ui KaxIoro 4eaoBeka MHAMUBHIYAIBHO). 3BYK HMEET HECKOJIBKO OCHOBHBIX XapaKTEPUCTHUK. AMIUTUTYAA 3BYKOBOU
BOJIHBI OJTHO3HAYHO CBs3aHA C WHTEHCHBHOCTBHIO 3ByKa. YacToTa ke 3ByKOBOW BOJHEI ONpeJelsieT BHICOTY ero ToHa. ITostomy
3BYKH, HMEIOIIIE OJIHY, BIIOJIHE ONPE/IeIEHHYIO, YaCTOTY, Ha3bIBAKOTCS TOHAIBHBIMH.

Ecnu 3ByK npezcTaBisieT co00i CyMMy HECKOJIBKUX BOJIH C Pa3HBIMH 4aCTOTaMH, TO YXO MOXKET BOCIIPHHUMATh TaKOH 3BYK KaK
TOHAJIBHBIN, HO TIPH 3TOM OH OyzieT 001agaTe cBOCOOPa3HBIM «OKPacoM», KOTOPBIH MPUHATO Ha3bIBaTh TeMOpoM. TeMOp 3aBHCHT
oT Habopa YacToT TeX BOJIH, KOTOPbIE IIPUCYTCTBYIOT B 3ByKE, a TAKXKE OT COOTHOIICHHSI HHTEHCUBHOCTEH 3TUX BOJIH. OOBIYHO yXO
BOCIPUHUMAET B Ka4eCTBE OCHOBHOT'O TOHA 3BYKOBYIO BOJIHY, HMEIOIIYIO HAanOOJIbIIYI0 MHHTEHCUBHOCTh. Hamnpumep, ofHa U Ta ke
HOTa, BOCIIPOM3BEIEHHAsT MPH MOMOIIM Pa3HBIX MY3BIKAJIBHBIX MHCTPYMEHTOB (HampHMep, posuis, TpoMOOHa M opraHa), OymeT
BOCIIPUHUMATHCS YXOM KaK 3BYKH OJHOTO M TOTO )K€ TOHA, HO C Pa3HBIM TEMOPOM, YTO M MO3BOJISET OTIMYATh «HA CIYX» OJHH
MY3bIKJIBHBIH HHCTPYMEHT OT APYTOro.

Emé omgna BakHast XapaKTePUCTHKA 3ByKa — I'POMKOCTh. DTa XapaKTEPUCTHKA SBISETCS CYOBEKTUBHON, TO €CTh ONPEAEIIACTCS
Ha OCHOBE CIIyXOBOTO olyIieHus. OIBIT I0Ka3bIBACT, YTO FPOMKOCTb 3aBUCUT KaK OT MHTEHCUBHOCTH 3BYKa, TAK M OT €T0 YacTOThI,
TO €CTh IPH Pa3HbIX YAaCTOTaX 3BYKH OJMHAKOBOW MHTEHCHBHOCTH MOTYT BOCHPHHHMATHCS YXOM Kak 3BYKH Pa3HOH IPOMKOCTH (a
MOTYT M KaK 3BYKH OJMHAKOBOH TpoMKOCTH!). YCTaHOBICHO, YTO UEJIOBEYECKOE YXO IPU BOCHPUSTHU 3ByKa BeAET ce0s Kak
HEITMHEHHBII pHOOp — NpH yBETHYESHHH MHTEHCHBHOCTH 3ByKa B 10 pa3 TpoMKOCTh Bo3pacTaeT Bcero B 2 pasza. ITostomy yxo
MOXET BOCIIPUHUMATh 3BYKH, OTINYAIOIINECs APYyT OT ApYyra 10 HHTeHCHBHOCTH Oosee ueM B 100 Thicsy pas!

40. 3apanue 21 Ne 1289

JIBa 3ByKa IPEJCTABIAIOT COOOH MEXaHNYEeCKHE BOJIHBI, HMEIOIINE OJJMHAKOBBIC YAaCTOThI, HO Pa3HbIe aMIUIUTYIbl. DTH 3BYKH
00513aTeTbHO UMEIOT OJMHAKOBYIO

1) MHTEHCHUBHOCTH

2) TPOMKOCTh

3) BEICOTY TOHA

4) NTHTEHCUBHOCTb U BBICOTY TOHA

41. 3aganane 21 Ne 1325
Kaxkoe(-ue) yrBepxaenue(-s1) cripaBeyIuBo(-b1)?
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A. CKopocCTb pacpoCTpaHEHHs CEHCMUYECKOIT BOJIHBI 3aBUCHT OT INIOTHOCTH M COCTaBa CPEBI.
b. Ha rpanuue AByX cpesi ¢ pa3HOM IUIOTHOCTBIO ceificMUYecKast BOJIHA YACTHYHO OTPaKaeTCsl, YACTHIHO MPEIOMIISETCSL.

1) Tonpko A
2) Tonbko b
3)uA,ub
4)uu A, vu b

CeiicMHYECKHE METO/IBI HCCIIEOBAHUS

Mexanndeckue BOJIHBI, PaclpoCTpaHAOIIUECS B 3emiie OT O4aroB 38MJ’IeTp5{C€HHﬁ Hin KaKI/IX-HI/IG}/}IL MOIIHBIX B3PbIBOB,
Ha3BIBAIOTCS CEHCMHYECKUMH BOJTHAMH.

s WcchenoBaHust 3eMJIETPSACEHMHA W BHYTPEHHErO CTPOEHHWs 3eMiid HauOOJBIIMIA HWHTEPEC BbHI3BIBAIOT JBAa BHIA
CEeHCMHMYECKUX BOJIH: TMPOJOJIbHBIE (BOJHBI CKATHA) M MONEPEYHbIE. B OTIMYME OT MPOAOJIBHBIX BOJH, MOMEPEYHBIE BOJHBI HE
PacIpOCTPaHSIOTCS BHYTPH JKUAKOCTEM M Ta3oB. CKOPOCTh 3THX BOJH B OJHOM M TOM JKE€ BEIIECTBE pasHas: MPOIOJIbHBIE
pacmpocTpaHsoTes ObicTpee mornepeunbix. Hanpumep, Ha niyouse 500 KM CKOPOCTH MOMEPEUHBIX CEHCMUYECKUX BOJIH TIPUMEPHO
5 KM/C, & CKOPOCTh MPOJIOIBHBIX BOJH: 10 KM/C

Pacnpoctpansisice U3 ouara 3emieTpsCeHUs], EPBbIMU HA CEHCMHUYECKYIO CTaHIUIO MPUXOJSAT MPOAOJIbHbIE BOJHBI, @ CITYCTS
HEKOTOpOEe BpeMs — IOIepeyHble. 3Has CKOPOCTh paclpoCTPaHEHHs CEHCMHUYECKUX BOJH B 36MHOH KOpe M BpeMs 3ama3/IbIBaHHs
TIOTIEPEYHON BOJHBI, MOYKHO ONPEACIUTh PACCTOSHHE J0 LEHTpa 3eMieTpsceHus. [ Gojee TOYHBIX M3MEPEHHH HCIONB3YIOT
JTaHHbIE HECKOJIbKUX CEHCMHMYECKUX CTaHIMNA. ExeroaHo Ha 3eMHOM IIape perucTpUPYIOT COTHH THICSY 3€MIICTPSICEHUM.

CelicMpuueckre BOJHBI HCIIONB3YIOTCS TSI MCCIENOBaHUS NIyOokux cinoéB 3emmu. Korma ceficMudeckue BOJHBI IPOXOMASAT
gepe3 cpefy, IIIOTHOCTh M COCTaB KOTOPOH M3MEHSIOTCSI, TO CKOPOCTH BOJH TaK)K€ MEHSIOTCS, UTO MPOSIBISETCA B MPETOMICHUH
BoNH. B Gosiee MmIOTHBIX ClIosSX 3€MIIM CKOPOCTH BOJIH BO3PACTaeT; COOTBETCTBEHHO, BO3PACTAET Yrojl NPeIoMIICHH. XapakTep
MPETOMIICHUS] CEHCMUUYECKUX BOJIH MO3BOJISIET UCCIEA0BATh INIOTHOCTh U BHYTpeHHee cTpoeHne 3emnu. OTCyTCTBUE MOMEPEUHBIX
BOJIH, TIPOIIEIIINX dYepe3 LEeHTPaIbHYI0 00JacTh 3eMJM, MO3BOJIIIO aHIIMHCKOMY ceiicMonory OuareMy cpaenaTtb BBIBOA O
CYILECTBOBAHUH XKUAKOTO sIipa 3eMIIu.

CelicMpuuecknii MeTOJ] OTpaKEHHBIX BOJH HCHOJIB3YETCs JUISl TTOWCKA MOJIE3HBIX HMCKOMAEeMBIX (HAIpHUMep, MECTOpPOXKIESHHH
HedTH ¥ raza). DTOT METOJ{ OCHOBaH Ha OTPaKEHUH HCKYCCTBEHHO CO3/IaHHOM CeHCMUYeCcKOil BOJIHBI Ha IPaHHUIIE TIOPO C PA3HBIMU
IUIOTHOCTSIMH. B ckBakuHe, mpoOypeHHOH B HCCIeyeMOM paifoHe, B3pHIBAIOT HEOOIBIION 3apsia. BosHukaromas celicMmueckas
BOJIHA PAcIIPOCTPAHSAETCS 10 BCEM HAIpaBIEHUAM. JJOCTHUTHYB TPaHMI] HCCIIELyeMOH MOPO/IbI, BOIHA OTPAaXaeTcsl U BO3BpaIlaeTcs
00paTHO K 3eMHOMH ITOBEPXHOCTH, T/Ie € «JIOBHT» CIICIHAIbHBIN pHoop (ceHicMONPHEMHNK).

42. 3amanme 21 Ne 1393

IIpu morpykeHuu KOHIIa TOHKOIO IIIACTHKOBOIO KalMJUIAPa B COCYJ C XKHJKOCTbIO €€ ypOBEHb B KalMJUIIPE OKa3bIBAacTCs
BBIIIE, 4eM B cocyje. M3 aToro ciexyer, 4to

1) JaHHAsA )XUAKOCTH XOPOIIO CMa4YuBACT IUIACTHK, U3 KOTOPOT'O U3TOTOBJICH KaITWJLIAP

2) JlaHHas ) KUJKOCTD IJIOXO0 CMAavuuBaECT IJIaCTUK, U3 KOTOPOT'O U3rOTOBJIEH KalTUJIJIAP

3) JaHHAsA )KUAKOCTD IIOJITHOCTBIO HE CMAYMBACT INTACTUK, U3 KOTOPOT'O U3TOTOBJIEH KalTUIUIAP

4) IUIOTHOCTD JKUJIKOCTU MEHBIIC, YEM IUIOTHOCTD IJIACTUKA, U3 KOTOPOT'O U3rOTOBJICH KallUJUIAP

HOBCPXHOCTHOC HATSDKEHHUE XUIAKOCTEN

Eciny B3sITh TOHKYIO YHCTYIO CTEKISIHHYIO TPYOKy (OHA Ha3bIBACTCS KAMJUIIPOM), PACHONOXKHUTh €€ BEPTUKAIBHO U MOTPY3UTh
e¢ HIKHUI KOHeIl B CTakaH C BOAOH, TO BoJa B TpyOKe IOJHHUMETCS HAa HEKOTOPYIO BBICOTY HaJ YPOBHEM BOJbI B CTaKaHe.
[ToBTOpSIA 3TOT OMBIT C TPyOKaMH pa3HBIX JHAMETPOB M C PA3HBIMU JKHIKOCTSAMH, MOXXHO YCTaHOBHTH, YTO BBICOTA MOMHSTHUS
JKHJKOCTH B KalMJULIPE MOJydaeTcs pa3inyHoi. B y3kux TpyOkax ofHa ¥ Ta ke )KUAKOCTh MOJHMMAETCS BBIIIE, YeM B IIHPOKHUX.
[Ipu 3TOM B oiHOH U TOI ke TpyOKe pasHble )KUAKOCTH TTOAHUMAIOTCS Ha Pa3HBIC BBICOTHI. Pe3yIBTaThl 3THX OIBITOB, KaK U €mié
LeTBIHA psit ApYTrUX 3G (EKTOB U SIBICHUH, 00BICHIIOTCS HATNYHEM ITOBEPXHOCTHOTO HATSHKEHUS KHUIAKOCTEH.

Bo3HUKHOBEHHE TOBEPXHOCTHOTO HATSKECHHS CBSI3aHO C TEM, YTO MOJIEKYIIBI KUIKOCTH MOTYT B3aHMOAEHCTBOBATH KaK MKy
co00#, TaK U C MOJICKYJIAaMU IPYTUX TET — TBEPABIX, )KUIAKHX U ra3000pa3HbIX, — C KOTOPBIMU HAXOAATCS B COMPHUKOCHOBEHHH.
MoneKynbl KUAKOCTH, KOTOPBIE HAXOMATCS Ha €€ MOBEPXHOCTH, «CYIIECTBYIOT» B OCOOBIX YCIOBHSX — OHM KOHTAKTHPYIOT H C
JAPYTUMH MOJIEKYJIIaMU XHUJAKOCTHU, U C MOJICKYJIaMU MHBIX TEJI. l'IoaTomy PaBHOBECUE MMOBEPXHOCTU XUJAKOCTH NOCTUTACTCA TOraa,
Korzma oOpamraercss B HOJIb CyMMa BCEX CHJI B3aUMOJCHCTBUSI MOJIEKYN, HAXOASIINXCS Ha TTOBEPXHOCTH JKHIKOCTH, C IPYTHMH
MOJICKYJIaMH. Ecnu MOJICKYJIbl, HAXOAAIIUECS Ha MOBEPXHOCTU KUIKOCTH, B3aHMO}16ﬁCTBy}OT NPEUMYIIECTBEHHO C MOJICKYJIaMU
caMoH >KHIKOCTH, TO KHUJIKOCTb NIPUHEMAET (opMy, HMEIOIIYI0 MHHIMAIBHYIO IUIONIAb CBOOOTHOM MOBEPXHOCTH. DTO CBSI3aHO C
TEM, 4YTO JUIA YBEJIUUCHHUA IJIONIa AN CBOGO}IHOﬁ TMMOBEPXHOCTHU KXUAKOCTU HYKHO INEPEMECTUTH MOJICKYJIbI )KUAKOCTHU U3 eé FJ'IyGI/leI
Ha TIOBEPXHOCTb, JUIS 9€T0 HEOOXOIUMO «Pa3IBHHYTH» MOJICKYJbI, HaXOSIIHECS Ha IOBEPXHOCTH, TO €CTh COBEPIIUTH paboTy
HPOTUB CHJI HUX B3aUMHOIO NPUTSHKEHUS. TakuM 00pa3oM, COCTOSIHHE JKUIKOCTH C MHHHUMAJIBHOH IUIOIIAIbIO0 CBOOOAHOM
TIOBEPXHOCTH SIBISIETCS HauOojee BBHITOAHBIM C JHEPreTUYeCKOil TOUKM 3peHms. [1oBepXHOCTh XKHMAKOCTH BEAET cebds IMoI00HO
HaTSHYTOW YNpyroi IUIEHKE — OHA CTPEMUTCS MaKCUMAJIbHO COKpPATUThCA. VIMEHHO € 3THMM M CBS3aHO IOSBICHHE TEPMHHA
«IIOBEPXHOCTHOE HATSXKCHUE).

ITpuBen€HHOE BBIIIE OMUCAHUE MOXKHO MPOMIITIOCTPUPOBATH MpH MoMomiu oneita [1nato. Ecnu moMecTuTs Karmo aHWINHA B
pacTBOp IOBApEeHHOH COJH, ITOJ00paB KOHIEHTPALMIO PAacTBOpa TaK, YTOOBI KAl IUIaBana BHYTPU pacTBOpa, HAXOMSACH B
COCTOSIHMM 0€3pa3In4HOr0 PaBHOBECHUS, TO Karjii MOA AEHCTBHEM MOBEPXHOCTHOTO HATSDKEHHs MPUMET MIapooOpasHyio (opmy,
TIOCKOJIBKY CPEIH

BCEX TeJl UMEHHO MIap 001agaeT MUHIMAIBbHON IJIOMIAbI0 TOBEPXHOCTHU TIPH 3aJJaHHOM 00BEME.
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Ecnn Monekynsl, HaxoAsmuecs Ha TOBEPXHOCTH JKUAKOCTH, KOHTAKTHPYIOT C MOJEKylIaMu TBEPAOTO Tena, TO MOBEACHHE
JKUJKOCTH OyJeT 3aBHCETh OT TOT0, HACKOJIBKO CHIIBHO B3aUMOJEHUCTBYIOT APYT C JPYTOM MOJIEKYIBI XKHIKOCTH U TBEPIOTO Tela.
Ecnu cuibl MpUTSDKEHUS] MEXKIY MOJIEKYIaMH JKUAKOCTH M TBEPAOTO Tella BEIHKH, TO XKUAKOCTh OYJET CTPEMHUTBCSA PacTedbCs Mo
MOBEPXHOCTH TBEPAOro Tena. B 3TOM cityyae TOBOPSAT, YTO JKHIKOCTH XOPOLIO CMadMBaeT TBEPAOE TeNO (WM ITOJIHOCTHIO
cMaumBaeT ero). [IpuMepom XopoIero cMauynBaHMS MOXKET CIIyXKHTh BOJA, MPUBEAEHHAS B KOHTAKT C YHCTBHIM cTekiaoM. Kamsa
BOJbl, NIOMCIIEHHAs Ha CTEKISHHYIO IUIACTHHKY, Cpa3y )K€ pacTeKaeTcsi 10 Hed TOHKUM cioeM. MMeHHO u3-3a xopouiero
CMaYMBaHMS CTEKJIA BOAOW M HaONIOMAaeTCsl MOIHATHE yPOBHSA BOABI B TOHKHX CTEKIISTHHBIX TpyOkax. Eciu xe CHIIBI MPUTSKEHHS
MOJIEKYJ >KUAKOCTH JPYT K JIPYry 3HAUYUTEIbHO NPEBBILAIOT CUIbl MX HNPUTSDKEHUS K MOJIEKYJIaM TBEPIOrO Tella, TO >KUAKOCTh
OyZeT CTpeMHTBCS MPHHATH TaKylo (OpMy, YTOOBI IUIOMAAb €€ KOHTaKTa ¢ TBEPABIM TeJOM OblTa KaKk MOXKHO MeHbIIe. B sTom
cllydae TOBOPST, YTO JKUJAKOCTh IUIOXO CMauMBaeT TBEPAOE Teso (WJIM HOJHOCTBIO HE CMayuBaeT ero). IIpumepoM IIoXoro
CMaUMBaHMS MOTYT CIYKHTh KaIld PTYyTH, IOMEIIEHHBIE HAa CTEKISHHYIO IuIacTHHKY. OHM mpuHMManT (opMy IOYTH
cepriecKux Karenb, HeMHOTO 1e(hOPMUPOBAHHBIX M3-32 JEHCTBUS CHIIBI TSDKECTH. ECIM OMyCTUTD KOHENl CTEKIISIHHOTO KaIlnnisipa
HE B BOAY, & B COCY/J] C PTYThIO, TO €€ yPOBEHb OKAXKETCSI HIXKE YPOBHS PTYTH B COCY/IE.

43. 3amanne 21 Ne 1420

IIpu morpyxeHHH KOHI]a TOHKOTO METAJUTMYECKOTO KANHJUIAPa B COCYA C JKHIKOCTHIO €€ YPOBEHb B KAIMJUISPE OKA3bIBACTCS
HIDKE, 4eM B cocyne. M3 aToro cienyer, 4To

1) JlaHHas ) XUJAKOCTb XOpOIIO CMayrMBa€T METAJIJI, U3 KOTOPOT'O U3I'OTOBJICH KallWJLIAP

2) JaHHas ) XUJAKOCTb MOJIHOCThIO CMa4YuBACT METAJIJI, U3 KOTOPOT'O U3IOTOBJICH KAITUJLJIAP

3) JaHHasA ) XUJAKOCTD IIJIOXO0 CMayuBa€T METAJJI, U3 KOTOPOT'O U3TrOTOBJICH KalTUJIJIAP

4) IIJIOTHOCTH XXUIKOCTHU 60J'II)H_IC, YEM INIOTHOCTH METaJllIa, U3 KOTOPOI'0 U3TOTOBJICH KAITUIIIIAPD

44. 3apanue 21 Ne 1469

I1I0THOCTB BOJISHOTO Tapa B Bo3AyXe cocTapnseT 17,3 r/um>. Temmeparypa Bo3ayxa cocrasnser 22 °C. O6pazoBaHue TyMaHa
MOKHO OyZeT Ha0I0AaTh, €CJIU MPU HEU3MEHHOH MIIOTHOCTH BOASHOTO Mapa

1) Temneparypa nossicutcs 10 23 °C
2) Temrieparypa HoBBICHTCS 110 26 °C
3) remneparypa nonusutes ao 21 °C
4) remmnieparypa norusurcs 1o 18 °C

IlepecpimeHnslii nap

YTo mpom30ineT, eciu cocyq C HEKOTOPHIM KOJIMYECTBOM MKHMIKOCTH 3aKpPbITh KpHILKOH? Hambosee OBICTpBIE MOJIEKYIBI
BO/IbI, IPEO/I0JIEB IIPUTSDKCHUE CO CTOPOHBI IPYTUX MOJICKYH, BBICKAKUBAIOT M3 BOJBI M 00pa3yroT Hap HaJl BOAHOI TOBEPXHOCTEIO.
OTOT mporecc Ha3pIBaeTCA UcmapeHueM Boabl. C Ipyroif CTOPOHBI, MOJEKYIbI BOASHOTO Mapa, CTANKHUBAsCh APYT C OPYTOM U C
JIPYTHMH MOJISKYJIaMH BO3JyXa, CIlydaliHbIM 00pa3oM MOTYT OKa3aThCs y MOBEPXHOCTH BOJBI M IIEPEHTH 00OpaTHO B )KUIKOCTh. JTO
€CTh KOHJEHCAls Tapa. B KoHIE KOHIIOB TpHM [JaHHON TeMIepaType IpOLEecCh HCIapeHHs W KOHACHCAMH B3aHMHO
KOMIIEHCHPYIOTCSI, TO €CTh YCTAHABIMBAETCS COCTOSHUE TEPMOJAUHAMUYECKOro paBHOBecHs. BoasHol map, Haxonsmuiics B 3ToM
ClTydae HaJl TIOBEPXHOCTHIO JKHIKOCTH, Ha3bIBACTCS HACHIIIEHHBIM.

JlaBlieHHe HACBIIIEHHOTO Iapa — HauOobIIee IaBIeHHE, KOTOpOe MOXET MMETh Nap IpH JaHHOW Temmepatype. [lpn
YBEIMYIEHUU TEMIIEPaTyphl AaBICHNE U INIOTHOCTH HACHIIIEHHOTO I1apa YBEIWINBAIOTCS (CM. PUCYHOK).

Pz L

M-

B

0 35 10 15 20 25 t°C

3aBHCHMOCTE [UIOTHOCTH HACHIOEHHOI O BOIAHOIO Iapa OT TEMIIEPAaTVPEI

BopsiHOl map cTaHOBHUTCS HACBIIIEHHBIM NPU JOCTATOYHOM OXJaxJeHUH (mpouecc AB) Wi B MpoLEcce JOMOIHUTEIBHOTO
ucnapenns Bogs! (npouece AC). IIpu mocTHKEHUN COCTOSHUS HACHIIIEHNST HAYMHACTCS KOHJICHCALUS BOASHOTO I1apa B BO3AyXe H
Ha TelaXx, C KOTOPbIMH OH CONpHKacaeTcsi. Poimb IEHTPOB KOHAEHCAIMHM MOTYT UrpaTh MOHBI, MENbYaiIlINe KamelbKdu BOJIbI,
MBUINHKY, YaCTWYKM CaXH W JPyrHe MeNkue 3arpssHeHus. Eciam yOparh IEHTpPH! KOHJICHCALMHM, TO MOXKHO IOJYYHUTh
NEPECHILIEHHBIN Tap.

Ha cBolicTBax IepecHIIEeHHOr0 Mapa OCHOBAaHO AeiicTBHE Kamepbl BuibcoHa — mpubopa Uit perucTpary 3apsyKeHHBIX
yactull. Crent (Tpek) YacTUIibl, BIETEBIICH B KaMepy ¢ NMepPECHIEHHBIM I1apoM, BU/IeH Ha (oTorpaduu Kak JUHUS, BJIOJIb KOTOPOH

KOHACHCUPYIOTCH Kall€JIbKU JKUIAKOCTH.

JInuHa Tpeka JacTHUIIbI 3aBHCHUT OT 3apsija, MacChl, Ha4aabHOM SHEPIUHU YaCTUIB. JMuHA TpeKa yBEIMIUBACTCS C BO3PACTAHHEM
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HavYalbHOW SHepruu vactunbl. OXHAKO TPH OAMHAKOBOW HAYaIbHOH JSHEPTUHM TSDKENbIE YacTUIBl 00JaJaroT MEHBIINMH
CKOPOCTSIMH, YeM JIETKUe. MEIICHHO JBIKYIIHECS YaCTHIBI B3aMMOJICHCTBYIOT C aTOMaMH cpeibl Oonee 3 (HeKTHBHO U OyayT
MMETh MEHBILYIO JITHHY Ipobera.

45. 3apanue 21 Ne 1497

MenHas TuiacTWHa, TOABEIICHHAas Ha JJIMHHOW HM30IHPYIOIIEH pydKe, COBepIIaeT CBOOOIHBIC
kosiebanust. Ecny miacTuHy OTKJIOHHMTH OT IOJIOKEHWSI PaBHOBECHS! M OTIYCTUTH TaK, Y4TOOBI OHa
BOIILIA CO CKOPOCTHIO U B MIPOCTPAHCTBO MEXY IOJIIOCAMHU ITOCTOSHHOTO MarHuTa (CM. pUCYHOK), TO

1) ammuinTyna KoneOaHUi TIIACTUHBI YBETUIUTCS

2) xoneOaHus IUIACTUHBI PE3KO 3aTyXHYT

3) mnactuHa OyneT coBepmaTh OOBIYHBIE CBOOOTHBIE KOIEOAHUS
4) yactoTa KosieOaHHi TIaCTUHBI BO3PACTET

Toxu dyxo

PaccMorpum mpocTeimmii OmBIT, JEMOHCTPUPYIOUINK BO3HHKHOBCHHE HHIYKIMOHHOTO TOKa B
3aMKHYTOM BUTKE U3 IIPOBOJIa, IOMEIIEHHOM B U3MEHsIOIIeecs MarHuTHoe nosie. CyiuTh 0 HaJTMYUH B
BHUTKE MHIYKIHOHHOTO TOKA MOKHO N0 HArpeBaHHIO MPOBOAHWKA. ECIH, coxpaHss MpeXHWEe BHEUIHHWE pa3Mephl BUTKA, CHEIATh
ero u3 Ooiee TOJICTOrO MPOBOJA, TO CONPOTUBICHHE BUTKA YMEHBIIUTCS, a HHIYKLMOHHBI TOK BO3pacTeT. MOIIHOCTS,
BBIJIENIsIeMast B BUTKE B BHJIE TEILIA, YBEITHIHUTCS.

I/IH)IyKL[I/IOHHble TOKHM NPU U3MEHCHHWU MArHUTHOTO I1I0JI1 BO3HUKAIOT U B MACCHUBHBIX 06pa3uax METaljia, a HC TOJIBKO B
MPOBOJIOYHBIX KOHTYpaxX. DTH TOKH OOBIYHO HA3bIBAIOT BHXPEBBHIMH TOKAaMH, WM TOKaMi (Dyko, MO UMEHH OTKPBIBILETO HX
¢panuysckoro ¢usuka. HampaieHne M cHila BHXPEBOTO TOKAa 3aBUCAT OT (OpMbI 00paslia, OT HANPaBICHUS U CKOPOCTH
H3MEHSIOIIEr0Cs MArHUTHOTO IIOJIS, OT CBOWCTB Matepuaa, i3 KOTOPOro cienan obpaser. B MacCHBHBIX MPOBOAHUKAX BCIICICTBUC
MaJIOCTH IEKTPUYECKOTO CONPOTUBIICHHS TOKH MOTYT ObITh OUYCHb OOJIBLIMMU U BBI3BIBATH 3HAYUTEIILHOE HArPEBAHHE.

Ecnu nomecTuTs BHYTpb KaTyIIKM MAaCCHBHBIM JKEIE3HBIM CEpACUYHUK M IPOIyCTUTh IO KAaTyIIKE IEPEMEHHBIH TOK, TO
CEpJIEUYHMK HAarpeBaeTcsl O4YeHb CHIBHO. UTOOBI YMEHBIINTh HAarpeBaHHe, CEPACYHHK HAOMPAlOT U3 TOHKUX IUIACTHH,
H30JIUPOBAHHBIX APYT OT APYra CIIOEM JIaKa.

Toxu Pyko HCHONB3YIOTCS B MHAYKLUHOHHBIX Te4ax AJs CHJIBHOTO HAarpeBaHUs W Jake IUIaBJeHHs MeTayuioB. (s sToro
MeTaJlI IOMEIIAI0T B IEpeMEHHOE MarHUTHOE T0JIe, co3aBaeMoe TokoM yactoroi 500-2000 I'm.

Topmossimee neiictBre TokoB Dyko HCmoib3yeTcs A CO3JAaHMSA MarHUTHBIX ycrokouTened — nemmdepos. Ecnu moa
Kauamolelcs B TOPU3OHTAIBHOM INIOCKOCTM MArHUTHOM CTPEIKOM pacloOXKMUTh MACCUBHYKO MEIHYHO IUIACTUHY, TO
B030yx1aeMble B MeHOH miacTuHe TOKH Dyko OymyT TOpMO3UTH KoieOaHUs CTpEIKH. MarHUTHBIE yCHOKOMTENH TaKOro pojaa
UCIIONB3YIOTCS B TaJIbBAaHOMETpax M IPyrux nprubopax.

46. 3apanue 21 Ne 1524

Kaxkwue YaCTHULBI BbI3bIBAIOT HOHHU3AIUIO raza?

A. 371eKTpOHBI
b. Heittponsl

[TpaBUIIBHBIM SIBIISICTCSI OTBET
1) Tompko A 2) Tonbko b 3)uA,ub 4)nu A, vu b

Perucrpanus 3apsHKeHHBIX 9aCTHIY

PacnipocTpan€HHBIM TPHOOPOM LTS PETHCTPALMH 3apsDKCHHBIX YaCTHUI] SBIISCTCS Ta30pa3psaHblil cuérunk [eitrepa—Miomepa.
la3opa3psaHblii CYETUMK HpelCcTaBisieT co0Oif MeTauIMYecKuil LUIMHApP, 10 OCH KOTOPOrO HATsAHyTa TOHKas IPOBOJIOKA,
HM30JIMPOBaHHAs OT NWIMHAPA. LIMIMHIp 3amoNHAeTCs ClICIUANIBEHON CMEChIO Ta30B (HalpuMep, aproH + Imapbel COHPTa), JaBJICHUE
koTopbix 1000-1500 MM pT. cT. CYETYMK BKIIOYACTCS B UEMb: UWIMHAP COSAMHSACTCS C OTPHULIATEIBHBIM MOJIOCOM HCTOYHHKA
TOKA, a HUTh C IIOJIOKUTENbHBIM; Ha HUX 10/1aéTcs HampsbkeHue nopsaaka 1000 B.

[Tonajanue B CY€TYMK OBICTPOH 3apsHKEHHOH 4YacTHIBI BBI3BIBACT HOHM3ALMIO rasza. IIpum 3ToM oOpasyercs cBOOOIHBII
31eKTpoH. OH IBHKETCS K MOJIOKUTENBHO 3apsHKeHHON HUTU, M B 00IaCTH CHIIBHOTO IOJIS BOJIM3M HUTH HOHU3HUPYET aTOMBI Ta3a.
ITposyKThl HOHH3ALMU — 3JEKTPOHBI — YCKOPSIOTCS IOJEM U B CBOIO OYepelb MOHM3HPYIOT ra3, oOpa3ysl HOBblE CBOOOIHBIE
9NIEKTPOHBI, KOTOPbIE YYacTBYIOT B JaJIbHEHIIEH HOHU3ALMK aTOMOB Tas3a.

Yuciio MOHU3MPOBAaHHBIX aTOMOB JIABUHOOOPA3HO BO3pacTaeT — B ra3e CUETYMKA BCIBIXMBACT dJIEKTpUueckuil paspsn. [lpu
9TOM IO LenH CYETYMKA MPOXOAUT KPATKOBPEMEHHBIN UMILYIBC IEKTPUYECKOro ToKa. OTpULATENIbHO 3apsKCHHBIE JICKTPOHBL
cobuparorcsi BOMM3M HUTH, a O6oJiee MAaCCHUBHBIE MOJIOXKHUTEIBHO 3apsHKEHHbIE MOHBI MEJICHHO JBMXKYTCSl K CTEHKaM ILHIMHADA.
OJEKTPOHBl YMEHBIIAIOT IIOJIOKHUTENBHBIA 3aps] HUTH, a IIOJIOKUTEIbHBIC HOHBI — OTPHULATEIBHBIM 3aps] LUIMHIPA;
COOTBETCTBEHHO, 3JIEKTPUUECKOE M0JIe BHYTPH IIUIMHApPa ocnabeBaeT. Yepes MpoMeKyTOK BpeMEHH MOpPsAKa MUKPOCEKYHIBI MOJIe
ociabiseTcst HaCTOJIBKO, YTO MIEKTPOHEI He OyAyT HMETh CKOPOCTH, HEOOXOANMOMH /It MoHM3anuu. MoHn3anus npekpamaercs, 1
paspsaa oOpbIBaeTCs.

3a cuéT MpUTOKa 3apsIOB M3 UCTOYHHKA TOKA CYETUMK CHOBa OymeT roTtoB K padore uepe3 100-2000 MKC mocie BCIIBIIIKH.
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Takum o00pazoM, B CYETYNKE BO3HUKAIOT KPAaTKOBPEMEHHBIE DPa3psAlbl, KOTOPHIE MOTYT OBITH IMOJCUYUTAHBI CIEIHATBHBIM
ycrpoiicTBoM. I1o UX 4KCIly MOKHO OLEHUTh YKMCIIO YaCcTUll, IONAJA0IUX B CYETYHK.

47. 3amanme 21 Ne 1551

Bennunna NPUIIUMBOB BO BHYTPEHHUX MOPAX

1) paBHa TeopeTHUECKON

2) GosbIIe TEOPETUIECKON

3) MeHbIlIe TEOPETUUECKON

4) MoxeT OBITh KaK MEHBIIE TEOPETHUECKOM, TaK 1 OOJIbIIe

HpI/IJ'IId'BBI H OTJIMBBI

YpoBeHb MOBEPXHOCTH OKEAHOB W MOpEH IMEepHONMYECKH, NMPUONM3UTENHHO JBa pa3a B TEUCHHE CYTOK, M3MEHSETCS. DTH
KoJieOaHUsI Ha3bIBAIOTCSl NMPWIMBaMHM M OTJAMBaMH. BO BpeMmsi NpHIMBa ypOBEHb BOJbI B OKEaHE ITOCTEIICHHO IOBBILIACTCS U
CTaHOBHUTCSI HAaUBHICIIUM. [Ipy oTiMBe ypoBeHb BOJBI MOCTENEHHO ITOHIKACTCS M CTAHOBHUTCS HAaMHU3IINM. [Ipn mpuimmBe Boga
Te4yéT K OGeperam, a IpH OTIMBE — OT OEperos.

IlpunuBel u OTIIMBBL 0Opa3yIOTCS BCIEICTBHE BIMSHHS Ha 3EMIIF0 TaKMX KocMHuYeckux Tel, kak Jlyma m ComHme. B
COOTBETCTBUH C 3aKOHOM BCEMHPHOrO TAroTeHHs JIyHa W 3emisi MPUTATHBAIOTCS APYr K APYTy. JTO MPUTSHKEHHE HACTOJIBKO
BEJIMKO, YTO TIOBEPXHOCTh OK€aHa CTPEeMHUTCs MpHOMmM3nuThes K JlyHe, nmpoucxoaut npuius. [1pu nemwxennn JIyHBI BOKpYT 3eMin
NPUIMBHAs BOJIHA Kak Obl ABMKeTCs 3a Hel. [1pu mocrarounom ynanenuu JIyHbI OT TOro Mecra, rie ObLT IPHIIMB, BOJHA OTOMIET
ot Oepera, 1 OyeT HaOIIOIAThCS OTIIUB.

IMputsoxenne 3emun COJNHLIEM TaKkKe NMPUBOAMT K 0OPa30BaHHUIO NPHIMBOB M OTIMBOB. OIHAKO MOCKOJIBKY PAacCTOSHHUE OT
3emiu no ConHIIA 3HAYUTEIBLHO OOJIBINE PacCTOSHUS OT 3emin 10 JIyHbl, To Bo3nelicTBre CoHIIa Ha BOAHYIO IIOBEPXHOCTH 3E€MIIH
CYILECTBEHHO MEHBIIIE.

HpI/IJ'II/IBI)I OTJIIMYAIOTCA APYT OT ApyTa NPOAOJIKUTCIBHOCTBIO U BBICOTOM (BeJ’IPI‘IPIHOﬁ HpI/IHI/IBa).

BennuuHa NpHIMBOB 10CTAaTOYHO pazHooOpa3Ha. TeopeTHyecku OAMH MyHHBIN npunuB paeH 0,53 M, comHeuyHblid — 0,24 M,
TIOATOMY CaMBbIii OOJIBIION MPUIINB JOJKEH OBITH paBeH 0,77 M. B oTkpBITOM OKeaHe, OKOJIO OCTPOBOB, BEIMYNHA IPHIMBOB OJIM3Ka
K 3TOMY 3HauYeHUI0. Y MaTepHKOB BEIUYMHA MPUIHBOB Koiebiercs oT 1,5 M 10 2 M. Bo BHyTpeHHHMX MOpPSIX MpPHIHBBI OYEHb
He3HauuTenbHbl: B UépHOM Mope — 13 cm, B bantuiickom — 4,8 cM.

3HaueHHe MPUINBOB OYEHb BEJIUKO JISI MOPCKOTO CyHOXOICTBA, A yCTpolcTBa mopToB. Kaxkmas mpuianBHas BOIHA HECET
OOJIBIITYIO SHEPIHIO, KOTOPAst MOKET OBITh MCIOIB30BaHa.

48. 3apanue 21 Ne 1584
B kakux gacTsx 3eMHOU aTMoc(hepbl HaO k0 JaeTCsl HAanOObIas AKTHBHOCTD TOJIIPHBIX CUSTHUNA?

1) Tosbko oxos10 CeBepHOro noiroca

2) TONBKO B SKBATOPUAIIBHBIX IIUPOTAX
3) OKOJIO MarHUTHBIX MOJIIOCOB 3eMIIU
4) B mOOBIX MecTax 3eMHOU aTMoc(hephl

49. 3amanue 21 Ne 1611

Ha pucyHke 1 B TeKCTe NpeAcTaBiIeHa TPAaeKTOPHs IBIKEHHS (PaCKPYUIHBAIOILIASICS CIIUPAITB) IS TOJIOKHUTEIBHO 3apsHKEHHOTO
noHa. MarHuTHOE T0JIe IIUKIJIOTPOHA HAIPaBICHO

1) mepIeHANKY IPHO MIOCKOCTH YepTexka K HaM - B
2) cripaBa HaneBo «— B

3) cieBa HarpaBo — B

4) nepneHAUKYJIAPHO IUNIOCKOCTH YepTerka OT Hac +B

ITuxnorpon

Jlns monmydeHus 3apsOKCHHBIX 4YacTHL (3JIEKTPOHOB, HMPOTOHOB, aTOMHBIX S/Iep, MOHOB) OOJBLIMX SHEPTHH HMPUMEHSIOTCS
CIeIMAIbHbIE YCTPOWCTBA — YCKOPHUTENIH 3apsHKEHHBIX dYacTHL. B oOCHOBe pabOTHI YCKOpHTENsS JIKHT B3aHMOJEHCTBHE
3aPSDKEHHBIX YaCTHI C JJIEKTPHYECKUM U MATHUTHBIM HOJISIMH. DJIEKTPHYECKOE M0JIe CIOCOOHO HANPSIMYIO COBEPIIATh paboTy Hal
yacTullel, TO €CTh yBeIM4YMBaTh €€ dHepruro. MarHuTHoe ke Ione, co3faBas cuily JlopeHIa, JIHIIb OTKIOHSET YacTHIly, HE
U3MEHsS €€ SHEPTUHM, U 331aET TPACKTOPHIO, 110 KOTOPOU JABMXKYTCS YACTULLBI.

VYckopuTenH 3apsDKeHHBIX YacTHII MOXKHO KIIacCH(UIMPOBATH IO pa3HBIM Ipu3HakaMm. [lo THITy yCKOpsieMBIX YacTHIl
pa3IUYaloOT AJIEKTPOHHBIE YCKOPHUTENH, MPOTOHHBIE YCKOPUTENM M yckopuTenu noHoB. Ilo XxapakTepy TpaekTopuil dYacTHIl
pa3InyaroT JIMHEHHBIE YCKOPUTEIH, B KOTOPBIX IyYOK YAacTHUL] OJAHOKPATHO MPOXOAUT YCKOPSAIOUIME MPOMEXYTKH U TPaeKTOPHUU
YacTHI] OJIM3KM K MPSMON JTHMHUM, U HUKIMYECKUE YCKOPUTEIH, B KOTOPBIX IMyYKH IBHMXKYTCS MO 3aMKHYTBIM KPHUBBIM (HalpHMeEp,
OKPY’KHOCTSIM WJTH CIIMPAIISIM), TPOXOAS YCKOPSIIOIIHE IIPOMEXKYTKH IT0 MHOTY pa3.
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Ha pucynke 1 mpezncraBieHa cxema paOboOThl HUKJIOTPOHA — IUKJINYECKOTO YCKOPUTENSI IPOTOHOB (MJIM MOHOB). YacTHIBI U3
MOHHOTO WCTOYHMKA | HENpephIBHO IMOCTYMAIOT B BaKyyMHYIO KaMepy M YCKOPSIOTCS JJIEKTPHUYECKHM II0JEeM, CO3/1aBaeMbIM
anekTpoaamu 3. MarHuTHoe Ioyie, HalpapiIeHHOE MEPHEHIUKYISPHO IUIOCKOCTH PHCYHKA, 3aCTaBISICT 3apsHKEHHYIO YacTHILY
OTKJIOHSITBCS OT PSIMOJIMHEHHOTO ABVDKSHUSL.

Kaxaprii pa3, mpoxoas 3a30p MEXIy IEKTPOAAMH, 3apsHKEHHAS YaCTHI[A MOTydaeT HOBYIO IOPIUIO SHEPIHHU U JIOMOTHUTEIHHO
yckopsiercsi. TpaekTopueil ABMKEHUS yCKOPSIOLIECHCS YacTUIlbl B IOCTOSHHOM MAarHUTHOM I10JIE NOJY4aeTCsl pacKpy4UBaroIascs
CIIHpAIb.

Puc. 1. Cxema JBHMMEHHA 4acTHL B uMKJ]lTl'piTHE; MATHHTHOE Nnojae IIBPIIEH,‘J.HI{}".‘Ulr}HD MOCKOCTH

yepresma. | — HOHHBIH ueTOYHKE, 2 — opOuTa yeKOpsAeMOoil 4acTULb] (CHHPAIE), 3 — YCKOPHIOLLHE
WIEKTPOJIbL, 4 = BEIBOJHOE YCTPOHCTBO (OTKIOHADLLHE [UIACTHHEL), 5 = HCTOUHMK YCKOPHIOIETD
OJIS.

L[MKIOTpOH — MepBBI M3 LUKINYECKUX ycKopuTenei. Brepsbie Obu1 pa3zpaboTtan u moctpoeH B 1931 roamy. [lo cux mop
IOUKJIOTPOHBI IIUPOKO MPUMEHSFOTCSI ATl yCKOPEHHS TSHKENBIX YaCTHUIL TO OTHOCHTEIHHO HEOOJBIINX SHEPTUH.

50. 3aganue 21 Ne 1634

HpPI JABWKCHHUHU I1OC31a Ha MarHuTHOM IOABECKE

1) cuitBl TpeHHsI MEXY MOE3/I0M U JIOPOrOH OTCYTCTBYIOT

2) cUIIBl COMPOTHUBIICHHS BO3yXa MPEHEOPEKUMO MaJIbl

3) NCTIONB3YIOTCS CHIIBI AJIEKTPOCTATHIECKOTO OTTAIKUBAHHS

4) NCTIONB3YIOTCS CUITBI PUTSDKEHUS OJJHOUMEHHBIX MarHUTHBIX MOJIIOCOB

MarsauTtHas nojBecka

CpenHsisi CKOPOCTh TIOE3I0B Ha JKENE3HBIX Joporax He mpesbimaeT 150 km/d. CKOHCTPYHpOBATh IOE3M, CIIOCOOHBIIM
COCTS3aThCS IO CKOPOCTH € CaMOJIETOM, HempocTo. [Ipu OONBIINX CKOPOCTIX KoJEca IMOE3I0B HE BRIACPKUBAIOT HArpy3Ky. Brixox
OIIMH: OTKAa3aThCsl OT KOJIEC, 3acTaBUB Ioe3x JieTeTb. OIMH U3 CHOCOOOB «IOABECHTH» IMOE3J Haa PesIbcaMH — HCIONB30BaTh
OTTAJKMBaHUE MarHUTOB.

B 1910 roxy Genbruer; O. bamuie mocTpous MEPBYIO B MUPE MOJIEIb JICTAIOIIETO Moe3a U HCmbITal e€. 50-KUIorpaMMOBBIH
CUrapooOpa3Hblii BaroHYMK JICTAIOMIETO IOe3[a pPasroHsUIcs A0 ckopocTd cBeime 500 km/a! MarautHas mopora bammne
HpencTaBIsuia cO00H HEeMoYKy METAINYECKUX CTOJIOUKOB C YKPETUIEHHBIMU Ha MX BEpIIMHAX KaTymikaMu. [locie BKIIIOYEHHMS TOKa
BAaroHYMK CO BCTPOCHHBIMU MAarHUTaMH IIPUIIOJHUMAIICS HaJl KaTYIIKaMH{ M Pa3TOHSIICS TeM e MarHUTHBIM ITOJIEM, HaJl KOTOPBIM
ObUI IIO/IBEILICH.

IIpaktiueckn omHoBpemeHHO ¢ bamute B 1911 roxy mpodeccop Tomckoro TexHojormyeckoro MHCTHTYTa b. BeitHOepr
pazpaboTan ropaszo Oonee SKOHOMUYHYIO MOABECKY JETAIOLIEro rnoesza. BeltHOepr npeularan He OTTAJIKUBATH JOPOTY M BaroHbI
JpYT OT JIpyTa, YTO YPEeBaTO OTPOMHBIMH 3aTpaTaMy SHEPTHH, a IPUTATHBATE UX OOBIYHBIMHU JIEKTPOMArHUTAMH. DJIEKTPOMAarHUTHI
JIOpOTH OBUTH PACIIONIOKEHBI HAJl TI0€3/I0M, YTOOBI CBOUM MPUTSHKEHHEM KOMIIEHCUPOBATh CHIIY TSDKECTH moe3/a. JKene3Hslid BaroH
pacrosarajcs IepBOHaYaIbHO HE TOYHO IO IEKTPOMArHUTOM, a 1M03aau Hero. [Ipy 3ToM 3/IeKTpoMarHUTHl MOHTHPOBAIHCH MO
Bceil mnuHe moporu. [Ipu BKIIIOYEHHMH TOKa B NEPBOM HJICKTPOMAarHUTE BarOHYMK MOJHUMAICS M HPOJBUraics BIEpEn, IO
HaNpaBIeHUI0 K MarHuTy. Ho 3a MrHOBeHHE IO TOro, KaK BAarOHYHMK JODKEH OBUI IPWINIHYTh K 3IEKTPOMArHHUTY, TOK
BeIKTIOUasncs. Iloe3n mpofomkan JeTeTh MO0 MHEPIMHU, CHUKas BBICOTY. BiTtodancst clielyroIui 371eKTpOMarHuT, 1Moe3[| OIsTh
MIpUIIOHUMAJICA U ycKopsuics. IloMecTHB cBOM BaroH B MeAHYIO TpyOy, M3 KOTOpOH OBbLI OTKadaH BO3myX, BeitHOepr pasorxan
BaroH 110 ckopoctu 800 km/u4!

51. 3amanue 21 Ne 1661

[Ipu nBMXKEHMHN MO€3/1a HA MAaTHUTHOM MOJBECKE

1) cusbl TpeHUsS! MEXIY TOE3/10M U IOPOT0il OTCYTCTBYIOT
2) cuIIBI COTIPOTUBIICHHUS BO3yXa MIPEHEOPEIKIMO MaJIb
3) UCHONB3YIOTCS CHIIBI IEKTPOCTATHYECKOIO OTTAIKHBAHUS
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4) HCIIOJIB3YIOTCS CUJIBI NPUTSKEHUA OJHOMMEHHBIX MArHUTHBIX ITOJIFOCOB

52. 3aganune 21 Ne 1696

Momnnans 1 rpom

ATMmoOchepHOe 3TeKTpHIecTBO 00pazyeTcs U KOHIEHTPUPYETCs B 00Jakax — 00pa30BaHMUAX M3 MEJIKHX YaCTHI[ BOJBI, HAXOI-
IIeiicsl B JKUIKOM HIIM TBEPIOM cocTOsTHUU. [Ipn qpoGiaeHur BOASHBIX Kalelb ¥ KPUCTAIIOB JIbJa, IPH CTOJKHOBEHUSIX HX C HOHA-
M M aTMOC(EPHOTr0o BO3JyXa KPYIHBIC KAIUIM U KPUCTAIUIBI IPUOOPETAIOT N30BITOUHBII OTPULIATENbHBII 3apsi/l, a MEIKHEe —
HOJIOXKUTEIBbHBIA. Bocxosiue NoToku Bo3yxa B rpo30BOM 00JIaKe MOJHUMAIOT MEJIKHE KAl U KPUCTAJUIBl K BepLInHE o0nakxa,
KPYIHbIE KAIUIM M KPUCTAJUIBI OITYCKAIOTCS K €r0 OCHOBAHHIO.

3apsikeHHbIe 00/1aKka HaBOJAT Ha 3eMHOMN IMOBEPXHOCTH 110J{ COOOH NPOTHBOMNOJIOXKHBINH M0 3HAaKy 3apsa. BHyTpu obnaka u
Mexay obmakoM u 3eMnéil co3maéres CHIIBHOE 3IEKTPHYECKoe T0JIe, KOTOPOe CIOCOOCTBYET MOHHU3ALMK BO3/lyXa M BO3HHKHOBE-
HMIO UCKPOBBIX pa3psoB (MONHMIT) Kak BHYTpH o0JaKa, Tak ¥ My 00JIaKOM M MOBEPXHOCTBHIO 3€MJIH.

I'poM BO3HHKAET BCIICACTBHE PE3KOI'0 PACIIMPEHHUS BO3/1yXa MPH OBICTPOM TMOBBIIICHHH TEMIIEPAaTypbl B KaHale paspsjaa
MOJIHUY. BCIBIIKY MOJHUM MBI BHIUM IPAaKTHYECKH OJHOBPEMEHHO C Pa3psaoM, TaK KaK CKOPOCTb PACHpPOCTPAHEHHsS CBETa

OueHb Benmka (3- 108 Mm/c). Paspsnmonaun amures Beero 0,1-0,2 ¢. 3ByK pacmpocTpaHseTcs 3HAUUTENIFHO MeieHHee. B Bo3myxe
€ro CKopocTh paBHa mpumepHo 330 m/c. Uem nanbiiie OT HAC MPOHM3OMIEN Pa3psii MOJHHUHU, TEM JJIMHHEE May3a MEX Y BCIBIIIKON
CBETa U rpOMOM. I'pOM OT OueHb JaNEKUX MOJIHUIT BOOOIIE HE TOXOAUT: 3BYKOBasi SHEPIUsI PACCEMBACTCS M MOIIOLIACTCS MO MyTH.
Taxue MOJIHUU Ha3bIBaIOT 3apHULIAaMH. Kak npaBuio, rpoM CIbIIeH Ha paccTOSHUM 10 15-20 KUIOMeTpoB; TaKUM 00pa3oM, eciiu
HaOJFOJaTeNb BUIUT MOJIHHIO, HO HE CIIBIIIMT IPOMa, TO Ip03a HAXOJUTCS Ha paccTOsTHUM Ooliee 20 KHIIOMETPOB.

I'poM, conpoBOXAAIOIMHUI MOJHHIO, MOXKET AJIUTHCS B TEUEHHE HECKONBKUX CeKyHI. CyIlecTByeT IBe NPUYMHBL,
00BsICHSAIONIME, OYeMy BCJIE/ 3a KOPOTKOI MOJHHMEH chbliiatcs 6ojiee i MeHee I0JTHe packaTel rpoMa. Bo-mepBbix, MOJTHUS
HMeeT O4eHb OOJBIUIYIO JIHHY (OHA H3MEPsIeTCsl KUJIOMETPaMH ), TOITOMY 3BYK OT Pa3HBIX €€ y4acTKOB JOXOAUT A0 HaOMoaaTess B
pa3HbIe MOMEHTHI BpeMEHU. B 0-BTOPHIX, MPOUCXOMUT OTpakeHHE 3ByKa OT 0OJTAKOB M Tyd — BO3HHUKAET 5X0. OTpakeHHeM 3ByKa
oT 00J1aKOB 00BACHACTCS IPOUCXOASAIICE HHOTJA YCHIICHHE TPOMKOCTH 3ByKa B KOHLIE TPOMOBBIX PACKATOB.

Kakoe(-ue) yrBepkaenue(-s1) cipaBeaanBo(-bl)?

A. I'poMKOCTB 3ByKa Bcerza ociiabeBaeT B KOHIIE TPOMOBBIX PacKaToB.

B. U3mepsieMblii HHTEpBaI BpEMEHH MEXIy MOJHHUEH M CONPOBOXKAAIOIINM €€ IPOMOBBIM PackaToM HHUKOTIA He ObIBaeT Oomee
1 MuH.

1) Toneko A
2) Tonbko b
3)uA,ub
4)uu A, Hu b

53. 3aganue 21 Ne 1697

Kaxkoe(-ue) yrBepxaeHue(-s1) cripaBeyiuBo(-bI)?
A. CKopocTb pacpoCTpaHEeHHs CEHCMUYECKOIT BOJIHBI 3aBUCHT OT INIOTHOCTH M COCTaBa CPEBI.
b. Ha rpanure 1Byx cpej ¢ pa3HoOil INIOTHOCTBIO CelicMUYECKasi BOJIHA YACTUYHO OTPakaeTcs, YaCTUYHO IPEJIOMIISIETCS.

1) Tonpko A
2) Tonbko b
3)uA,ub
4)uu A, uu b

54. 3aganue 21 Ne 3323

[To Mepe mpuOIMKEHHS K TIOBEPXHOCTH 3eMJIH TUIOTHOCTH aTMOcdepsl pacTéT (puc.3)

IInotEoCTS, 3T/M’

0,01

0,001
0 2 4 6 % 1012 14 16 18 20 22 24 26 28 30 32 34 36

Beicora, 5m
Prc 3 HiMmeHeHHE IITOTHOCTH BO3OVXA C BEICOTOH OTHOCHTEIBHO VPOBHA MOPE

Kakoe u3meHeHue rpaduka 3aBUCMMOCTH IUIOTHOCTH BO3JyXa OT BBICOTHI COOTBETCTBYET YCJIOBHIO BO3HUKHOBEHHS HHXKHETO
Mupaka? (M3MEHEHNe ITI0Ka3aHo CIUIOIIHOM JTHHHElT)
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3) 4)

Mupaxu

Mupanc ABJIACTCA ONTHYCCKUM SABJICHUEM B aTMOC(l)epe, KOTOpO€ A€JIa€T BUAUMBIMU NPEAMETHI, KOTOPLIE B ﬂeﬁCTBHTeHbHOCTH
HaxXoIATCA BJAJIX OT MECTa Ha6J'IIOZ[eHI/I$I, 0T06pa>{<aeT HUX B HCKaXKEHHOM BUAC UIN CO3ﬂaéT MHHUMOC I/I306pa)KCHI/Ie.

Mupaxxy ObIBalOT HECKOJBKHX BHIOB: HI)KHHE, BEpXHHE, OOKOBble MUpaxu M jpyrue. OOpasoBaHue MHUpPaKeH CBS3aHO C
AQHOMAJIBHBIM M3MEHEHHEM IUIOTHOCTH B HIDKHHUX CJIOSX aTMOc(epsl (4TO, B CBOIO OYepe/b, CBSI3aHO C OBICTPHIMH M3MEHECHUSIMU
TEMIIEPATYPBbI).

Hmxane Mupaxu BO3HUKAIOT NMPEUMYIIECTBEHHO B TEX CIyYasX, KOIA CIOM BO3/yXa y IMOBEPXHOCTH 3eMiM (Hampumep, B
MYCTBIHE) OUYEHb CHUJIBHO PA30rpeThl W WX IUIOTHOCTh CTAHOBUTCS AHOMAJIBHO HHU3KOH. Jlyun cBeTa, KOTOpBIE MCXOAAT OT
NPEeJMETOB, HAYUHAIOT MPEIOMIIATECA U CHIIBHO UCKPUBIIAThCA. OHU ONUCHIBAIOT OYTYy y MOBEPXHOCTH U MOAXOAAT K IVIa3y CHU3Y.
B TakoM ciydae MOXXHO YBUIETh NMPEAMETHI Kak OyATO 3epKalbHO OTPaKEHHBIMH B BOJIE, a HA CAMOM JIeJie 3TO MEepPEeBEPHYTHIE
H300paKeHUsI OTAAUIEHHBIX 00BEKTOB (prc.1). A MHIMOE n300paskeHue Heba co31aéT MU STOM HILTIO3UIO BOJIBI HA IOBEPXHOCTH.
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Puc. 1 Cxema MoABRIEHHA HIDEHETO MHDAED
A — npemuer, A' — BHIHMOE H300pakeHHe IPeIMeTa

BepxHue Mupaku BO3HHKAIOT HaJ CHIBHO OXJIQXKICHHOW ITOBEPXHOCTBIO, KOIZa Haj CIOeM XOJIOAHOTO BO3JyXa Yy
MOBEPXHOCTH 00Opasyercst Oonee TEMIBINA BepXHUA cinoi (puc. 2). BepxHue Mupaxu SBISTIOTCS Hanboliee pacnpocTpaHEHHBIMU B
HOJIIPHBIX PETMOHaX, 0COOEHHO Ha OOJNBIIMX POBHBIX JIBIMHAX CO CTAOWIBHOM HU3KOW TeMmmneparypoil. M3o0paxkeHus IpegMeToB,
HaOJF0JaeMble TIPSIMO B BO3/LyX€, MOTYT OBITh M MIPSMBIMH, U NIEPEBEPHY THIMH.

Puc.2? Cxena moABTIEHHA BEPXHETO MHDAKA
A — npemmer. A' — BHIHMOE H300pakeHHe IPeIMeTa
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