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3anmanus 21. [IpumeHeHne nHGOPMAIIUU 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

OnexTpudeckas ayra

DnekTpuyeckas JAyra — 3TO OAWH M3 BHIOB ra3oBoro paspsaa. [lonyuuTh e€ MOXKHO cieayrommMm obpasoM. B mratuse
3aKpEIUISIOT /IBa YTOJNBHBIX CTEP)KHS 3a0CTPEHHBIMH KOHLAMH JIPYT K APYTY W MPHUCOCAMHSIOT K MCTOYHMKY Toka. Korma yrmu
MPUBOIAT B CONPHKOCHOBEHME, a 3aT€M CIIETKa Pa3[BUTalOT, MEXKIY KOHIIAMH YIIeH oOpasyercs spkoe IUiams, a CaMd YIIH
packaisrorest nodemna. J[yra TOpUT yCTOHYHBO, €ClK Yepe3 He€ MPOXOAUT MOCTOSHHBIA dJIEKTpHYECKH TOK. B aTOM cimydae onuH
3JIEKTPOA SABJIAETCS BCE BpeMs MOJOXKUTEIbHBIM (aHON), @ IPyrod — OTpHLATENbHBIM (KaTox). Mexay 3/1eKTpojaMHu HaXoAuTcs
CTOJIO pacKaJ€HHOTO Ta3a, XOPOILIO MPOBOAAIIECTO dJIEKTPHUECTBO. [10NMOKUTENBHBIA Yyronb, UMes 0oJiee BHICOKYIO TEMIIEPATypy,
cropaer ObicTpee, U B HEM oOpasyercs ymiyOjieHHEe — IOJOXKUTENbHBIM Kparep. TemmepaTypa kparepa B BO3LyXe IpH
atMocdeproM aapneHuu qoxoaut 1o 4 000 °C.

Jlyra MOXeT TopeTh ¥ MKy METAUTMYECKUMH AJIEKTpoAaMHU. I1pu 3TOM dIEKTPObI IIAaBATCSA U OBICTPO UCHAPSIIOTCS, HA YTO
pacxoxyetcs Oombiras sHeprus. [losToMy TemnepaTypa KpaTepa MEeTaUTHIEeCKOro 3IeKTpoaa OOBIMHO HIDKE, 4eM yroiabHoro (2 000

—2 500 °C). IIpu ropeHun IyTu B ra3e Mpu BBICOKOM JaBJIeHUU (OKOJO 2 106 ITa) Temmepatypy Kparepa yaaaoch AOBECTH IO
5900 °C, 1. e. mo Temmneparyps! noBepxHoctu Comnnna. Cronb ra3oB WM IapoB, yepe3 KOTOpBIe UIET pa3psl, UMeeT emé Oonee
BBICOKYIO Temrepatrypy — a0 6 000—7 000 °C. IToatomy B cronbe Ayru IUIaBiTCsS M OOpAIIalOTCS B Map MOYTH BCE M3BECTHBIC
BEILIECTBA.

Jlnsa moanepskaHust IyroBOro paspsijia Hy>KHO HEOOIIBIIIOE HANPsHKEHUE, yra TOPUT IPH HANpsDKeHUH Ha e€ anekTponax 40 B.
Cura Toka B Jyre JOBOJIBHO 3HaYMTENBHA, a CONPOTHUBIICHHE HEBEIMKO; CIIEI0BATEIbHO, CBETSIIMNCS Ta30BBI CTOJIO XOPOIIO
MPOBOJUT 3MEKTPHUECKUH TOK. VOHM3aIMIO MOJEKYN rasa B MPOCTPAHCTBE MEXTY 3JI€KTPOJAaMH BBI3BIBAIOT CBOMMH yaapamu
9JIEKTPOHBL,UCITyCKaeMBble KaTOIOM IyTH. boJbroe komaecTBO HCITyCKaeMBIX MJICKTPOHOB 00eCIeYNBAETCS TEM, YTO KaTO HarpeT
JI0 OY€Hb BBICOKOH Temmnepatypsl. Korna juist 3a’kuranus JyTu BHaJdaue YIIU MPUBOAAT B COIPUKOCHOBEHHUE, TO B MECTE KOHTAKTa,
obnajaronieM O4eHb OOJBIIMM CONPOTHBIEHHEM, BBIJEISIETCS OTPOMHOE KOJIMYECTBO TEIUIOTHL. [103TOMY KOHIEI yIeH CHIBHO
Pa3orpeBaroTCs, ¥ 3TOTO AOCTATOYHO AJISI TOTO, YTOOBI IPU MX Pa3ABIKEHUN MEXIy HUMH BCIBIXHYNA Ayra. B nanpHeiimem katof
JyI'd HOJJICPAKUBACTCS B HAKAIEHHOM COCTOSHUM CaMUM TOKOM, IIPOXOJSIIUM Yepe3 Iyry.

2. 3aganme 21 Ne 72

Kaxkoe (bn3p1!{e01<oe SABJICHUE JICXKUT B OCHOBE 3JICKTPOAKYCTHUUCCKOI0 METOAAa aHaJIn3a 3By1<a?

1) mpeoOpa3oBaHye 3IEKTPUUECKNX KOIeOaHMil B 3BYKOBEIE
2) pazno)keHHe 3BYKOBBIX KOJIEOaHUI! B CIIEKTP

3) pe3oHaHC

4) npeoOpa3oBaHNe 3BYKOBBIX KOJIEOaHUI B QICKTPUUECKIE

AHanm3 3ByKa

HpI/I IoOMOILIH Ha6op013 AKYCTUYECCKUX PE30HATOPOB MOXKXHO YCTaHOBUTBH, KAKUE€ TOHBI BXOIAAT B COCTaB JaHHOI'O0 3BYKa U
KaKOBBbI X aMIUIUTYIBI. Taxoe YCTaHOBJICHUE CIICKTPA CJIOKHOTO 3BYKa HAa3bIBACTCS €TO0 TADMOHUYCCKUM aHAJIU30M.

Panbmie aHanu3 3ByKa BBINOJHSIICSA C HOMOIIBIO PE30HATOPOB, MPEICTABISIONIMX CcOOOM MOJBIe IIapbl Pa3HOTro pasMepa,
HMEIOIIUX OTKPBITBHIII OTPOCTOK, BCTAaBISIEMBI B YXO, M OTBEPCTHE C IPOTHUBOIOJIOXKHOW CTOpOHBL. Jlnms aHanmm3a 3Byka
CYLIECTBEHHO, YTO BCAKUH pa3, KOIJa B aHAJU3UPYEMOM 3BYKE COIEPXMTCS TOH, YaCTOTa KOTOPOIO paBHA 4acTOTE PE30HATOPA,
MOCTICTHAN HAYMHAECT TPOMKO 3By4aTh B 3TOM TOHE.

TaKl/le CHOCO6I)I aHajin3a, OAHaKO, OY€Hb HETOYHBI U KPOIIOTJIIMBBI. B HAacCTOsAIIEEC BPEMA OHU BBITECCHCHBI 3HAYUTCIIBHO 60J1ee
COBEPILICHHBIMU, TOYHBIMH M OBICTPBIMH DIEKTPOAKyCTHIECKHMH MerogaMu. CyTh HMX CBOIHUTCSI K TOMY, YTO aKyCTHUECKOE
KosieDaHHe CHaJaa npeobpasyeTcs B JIICKTPHYECKOe KoseGaHe ¢ COXpaHEHHEM TOH e (DOPMBI, a ClIeJOBATENBHO, HMEIOIIEE TOT
JKe CIIEKTP, a 3aTeM ITO KolieOGaHHe aHATU3UPYETCSI AIEKTPUIECKUMH METOIAMH.

OJMH U3 CYLIECTBEHHBIX PE3Y/IBTATOB FAPMOHUYECKOI0 aHaIn3a KacaeTcs 3BYKOB Hamel peur. ITo TeMOpy Mbl MOXEM y3HAaTh
royoc 4yenoBeka. Ho ueM pa3nmmuaroTcs 3BYKOBBIE KoJeOaHUS, KOTAA ONUH M TOT )K€ 4YeJIOBeK MOET Ha ONHOHM M TOH Xe HOTe
pasnuuHble macHbie? JIpyrHMH c10BaMu, 4eM Pa3jIMYalOTCs B 3THX CIydasX HNEepUOAMYecKHe KoseGaHHs BO3/yXa, BHI3bIBACMBIC
TOJIOCOBBIM aIlapaToM IIPU Pa3HBIX IMOJOKCHUSAX Ty0 M s3bIka M U3MEHEHHIX (opMel momoctu pra M mioTku? OueBHIHO, B
CMEKTpax NIACHBIX JOKHBI OBITh KaKHE-TO OCOOEHHOCTH, XapaKTepHBbIE ISl KaKAOT0 INIACHOTO 3BYKa, CBEPX T€X OCOOEHHOCTEH,
KOTOpBIE CO3Jal0T TeMOp rojoca JaHHOTO YeloBeKa. | apMOHMYECKHH aHalM3 DIACHBIX HMOATBEPIKIAET STO INPEATNOIOKCHHUE, a
UMEHHO: TIacHbIE 3BYKH XapaKTEePU3YIOTCs HAMUMEM B UX CHEKTpax o0nacTeil 06epTOHOB ¢ GONBINON aMIUIUTYHIOH, MPUUEM 3TH
00JIaCTH JIeXAT AT KayKIOH TJIAaCHOU BCeTa Ha OTHUX M TEeX XK€ YaCTOTaxX He3aBUCHMO OT BBICOTHI IIPONETOTO ITIACHOTO 3BYKa.

3. 3aganue 21 Ne 99

HpI/I YBEIIMYCHUU MarHuTHOM UHAYKIIUU B 2 pasa paanyc OKpy>KHOCTH, 11O KOTOpOﬁ JABUIKCTCHA 3a/laHHAs 3aps’KE€HHasA 4acTUlia,
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1) yBenuuutcs B V2 pasa
2) yBennuutcs B 2 paza

3) yMEHBLIUTCS B V2 pasa
4) ymeHpmmTCs B 2 pasa
Macc-cnekrporpad

Macc-cniexrporpad — 310 npubOp I pa3zieleHUss HOHOB MO BEJIMYMHE OTHOILIEGHHS MX 3apsja K Macce. B camoii mpocroit
MOIU(HKALUH cXeMa MPUOOpa MpeICTaBIeHA HAa PUCYHKE.
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Wccnenyemsrii oOpasen; criemMagbHBIMH METOAAaMH (HCIIApeHHEM, SJIEKTPOHHBIM YAapoM) IEpeBONUTCS B Tra3000pa3HOe
COCTOSIHME, 3aTeM OOpa30BaBIIMHCA Ta3 HMOHU3HPYETCS B MCTOUYHHMKE 1. 3aTeM HOHBI YCKOPSIOTCS ICKTPHYECKHM MOJIEM U
(hopMHUPYIOTCS B Y3KHIl ITy9OK B YCKOPSIOIIEM YCTPOICTBE 2, MOCKIE Yero depe3 Y3KyIo BXOIHYIO IeNb MONajaioT B KaMmepy 3, B
KOTOPOM CO34aHO OAHOPOAHOE MArHUTHOE Ioyie. MarHuTHOE MoJie M3MEHSET TPAaeKTOpUIO ABM)KeHus dactull. [lon neifictBuem
cuibl JIopeHIla MOHBI HAUUHAKOT OBUraThCsA 1O AyIe€ OKPY>KHOCTH U IONAJalOT HAa JKpaH 4, INe PErucTpUpyeTCs MECTO UX
nonajanusi. MeToabl PerucTpaldd MOTYT OBITh pa3iM4HbIMU: (oTorpaduueckue, 3JIeKTPOHHbIE M T. A. Paaumyc TpaekTopuu
ompezensercs 1o Gpopmye:

2Um

B2 q’°

rac U— DJICKTPUYCCKOC HAIPSIKECHUE YCKOPAIOMICTO JJICKTPUYCCKOTI'O ITOJIA; B — WHAYKIUSA MardtuTHOI'O MOJid; m U g —
COOTBETCTBEHHO Macca U 3apsa] 4aCTHULIbI.

Tak kax paanycC TpaCKTOpUH 3aBUCUT OT MACChl WU 3apsiia MOHA, TO pa3HbIC HWOHLI IOINAJal0T Ha 3KpaH Ha pas3IMdYHOM
PacCTOAHUU OT UCTOYHHUKA, YTO U MMO3BOJIACT UX PA3ACIATh U aHAJIM3UPOBATH COCTaB 06pa3ua.

B nacrosee Bpemst pa3paboTaHbl MHOIOYHCIIEHHBIE THITBI MacC-CIIEKTPOMETPOB, IIPHHIUIIBI pa0OThl KOTOPBIX OTJIMYAIOTCS OT
PacCMOTPEHHOTO BhIIIe. M3roTaBIMBaOTCS, HANpHUMEp, AUHAMHYIECKHE MAacC-CIEKTPOMETPHI, B KOTOPBIX MAacChl HCCIIETyEMBIX
HOHOB OIPEAEISIIOTCS 110 BPEMEHH TPOJIETa OT UCTOYHMKA JI0 PETUCTPUPYIOIIETo YCTPOicTBa.

4. 3aganue 21 Ne 126
B ycrpoiictBe npusMenHoro crekrporpada nunza L, (CM. PUCYHOK) CITyXKHT JUIs

1) pa3noxeHus CBEeTa B CIIEKTP

2) poxycupoBKH Jiydel onpenenEHHON YacTOTHI B Y3KYIO IIOJIOCKY Ha SKpaHe
3) onpeneneHnss HHTEHCUBHOCTH U3IIyIEHHS B PA3THIHBIX JACTSAX CIEKTPa
4) npeobGpa3oBaHUs PACXOJALIEr0Cs CBETOBOTO ITyYKa B NapajljIeNbHbIC JTyYH

HN3yuenne cnekTpoB

Bce HarpeTbl€ TeEjJla U3JIYyYaroT OJJICKTPOMArHuTHBIE BOJIHBI. Yro0nI SKCHNEPUMEHTAJIBHO HCCIICA0BATL 3aBUCHUMOCTH
UHTECHCUBHOCTHU U3JTYUEHUS OT NJIMHBI BOJIHBI, H606X0}1HMOI

1) pa3noXXuTh U3Iy4EHHE B CIIEKTD;

2) U3MEPUTH paclpeesieHUe S3HEPTUU B CIIEKTpeE.

JUis NONMydeHWs M HCCICNOBAHMS CIIEKTPOB CIYXaT CHEKTpajlbHble ammaparbl -crekrporpadpl. CxeMa IPHU3MEHHOTO
crekTporpada mpencraBieHa Ha pucyHke. Mccnenyemoe m3nmydeHHe MOCTYNaeT CHadajga B TpyOy, Ha OJHOM KOHIIE KOTOPOH
UMeeTcs IIMpMa C Y3KOH Inenbio, a Ha JApyrom - cobuparomias nuH3za L; Illens Haxomutcs B ¢okyce nun3bL. IlosTomy
pacxoasiuiics CBETOBOM My4OK, MONAAAIOIIMI Ha JIMH3Y U3 ILENH, BBIXOIUT U3 He€ MapaljIesIbHbIM ITyYKOM U NaJaeT Ha nmpusmy P.
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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!

HOJISIPHLIC CHUAHHUA

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

IIpruynnuBelii cBeT Ha HebGe cBepKaeT, Kak IDIaMs, OXBAThIBas MOpOH Oombine deMm moiHeOa. DTa (aHTacTHYecKas Hrpa
MPUPOAHBIX CUI ATUTCS HECKOJIBKO YacoB, TO yracasl, TO pa3ropasch.

TTonsipHble cusiHUS Yamie Bcero HaONIONAIOTCS B MPUIIOJSPHBIX PErHOHAX, OTKyZXa M NPOHMCXOIUT 3TO Ha3zBaHue. [lossipHble
CHUSIHUSL MOTYT OBITh BUIHBI HE TOJNBKO Ha nanékom Cesepe, HO U 10kHee. Hanpumep, B 1938 roay nossipHoe crusiHiE HAOMI0AAI0CH
Ha 100kHOM Oepery KpbiMa, 4T0 00BsICHSIETCSl YBETMYEHHEM MOIITHOCTH BO30YIUTEIISI CBEYEHHS — COJIHEYHOTO BETpa.

Hagano usyuenuio noiasipHbIX CUSTHUM MOJIOKUI BENUKUN pycckuid yuéHblii M. B. JIoMoHOCOB, BbICKa3aBIIN THIIOTE3Y O TOM,
YTO NPUYMHON 3TOrO SABJIECHUS CIIyKaT MIEKTPUUECKUE Pa3psiibl B pa3peKEHHOM BO3IyXeE.

OMBITHI TOATBEPAMIN HAYIHOE MIPEANONIONKEHHE YIEHOTO.

ITonsipHbIE CHSHUS — 3TO AJIEKTPUYECKOE CBEUEHHE BEPXHUX OUEHb PAa3pPeKEHHBIX CI0EB aTMoc(epsl Ha BEICOTE (OOBIYHO) OT
80 mo 1000 kM. CBeueHHE 3TO MPOUCXOIUT O BIUSIHUEM OBICTPO ABIKYIIMXCS IEKTPUUECKH 3apsHKEHHBIX YacTHIl (JIEKTPOHOB
U TpoTOHOB), mpuxomsamux ot ConHna. B3anmopeiicTBHe COJNHEYHOro BETpa C MAarHUTHBIM II0JIEeM 3€MJIM TNPUBOAUT K
TIOBBIIICHHOH KOHLIEHTPAIUK 3apPsDKEHHBIX YacTHIl B 30HaX, OKPYKAIOIIMX F€OMAarHUTHBIC MON0ca 3eMin. FIMEHHO B 3THX 30HaX U
Ha0Jro1aeTcst HanOoJbIIast AKTHBHOCTD TTOJISIPHBIX CHUSTHUH.

CTONKHOBEHUSI OBICTPBIX AJIEKTPOHOB M MPOTOHOB C aTOMaMM KHCIOpOJa M a30Ta NPHBOIAT aTOMBI B BO30YXIEHHOE
COCTOSIHME. BbIenss M30BITOK 3HEPrHU, aTOMbI KHCIOPOJA JAIOT SPKOE M3ITydeHHE B 3el€HOH M KpAacHOW oOJAacTAX CIEKTpa,
MOJEKyIIsl a3oTa — B (uomeToBoil. CoderaHme BceX ATHUX H3IydeHHH U NPHAAET MOMSAPHBIM CHSHHUSIM KPAacCHBYIO, YacTO
MEHSIOIIYIOCS OKpacKy. Takue Mmpouecchl MOTYT MPOUCXOJUTh TOJBKO B BEPXHHX CIIOSAX aTMocdepsl, TOTOMY YTO, BO-IIEpPBBIX, B
HIDKHHX TUIOTHBIX CJIOSIX CTOJKHOBEHHMSI aTOMOB M MOJICKYNI BO3/yXa APYT € APYrOM Cpa3y OTHHUMAIOT Y HAX 3HEPTHIO, IOIyIacMyto
OT COJIHEYHBIX YaCTHII, & BO-BTOPBIX, CAMH KOCMUYECKHE YaCTHI[bI HE MOTYT IIPOHUKHYTH TJIyOOKO B 3eMHYI0 aTMoc(epy.

HOHﬂpHBIe CHUAHHUS NIPOUCXOAAT Yalle U OBIBAIOT Ap4e€ B roJibl MakCUMyMa COJTHEYHOM AKTUBHOCTH, a TaAK)XKXC B JTHHU IIOABJICHUA
Ha COJ'IHLIe MOIIHBIX BCHBIIIEK U APYIrux d)OpM yCUIICHUA COJTHCUHOM AKTHUBHOCTH, TaK KakK C €€ TOBBIIICHUEM YCHUIINBACTCA
HUHTCHCUBHOCTDH COJIHEYHOI'O BETpa, KOTOpBIﬁ ABJIACTCA HpI/I‘H/IHOﬁ BO3HHMKHOBEHHUS IMOJISAPHBIX CHSTHUH.

6. 3amarme 21 Ne 180
I'ne HOTHM OyRyT MEp3HYTH MEHBIIE: Ha 3aCHEKEHHOM TPOTyape MM Ha TAKOM K€ TPOTyape, IIOCHIIaHHOM COJIBIO IIPH TaKoi ke
Temmneparype?

1) Ha 3aCHEXEHHOM TPOTyape
2) Ha TpOTyape, NHOCHITAHHOM COJIBIO

3) OAMHAKOBO Ha 3aCHE)KEHHOM TPOTyape M Ha TPOTyape, IOCHIITAHHOM COJIbIO
4) OTBET 3aBHCHT OT aTMOC(HEPHOTO AaBICHHS

OXJIa)KJIaIOIIIPIC CMECH
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Bo3pMéM B pykm KycOk caxapa M KOCHEMCS MM IMOBEPXHOCTH KUIATKA. KHIATOK BTSHETCS B caxap M AOHIET OO HAIIMX
nainbleB. OHaKo MBI HE IIOYYBCTBYEM 0XKOTa, KaK IIOYYBCTBOBAIIU OBI, €CIIM OBl BMECTO caxapa ObII KyCOK BaThl. DTO HaOJIONEHHE
MOKa3bIBAET, YTO PACTBOPEHHUE Caxapa COMPOBOXKIAETCS OXIAaXICHHEM pacTBopa. Ecim ObI MBI XOTENM COXPaHHTh TEMIEpPaTypy
pacTBOpa HEM3MEHHOH, TO JOJDKHBI OBUTH OBI ITOJBOAWTH K pacTBopy SHepruo. OTciona cliexyeT, YTo IPH PACTBOPEHUH caxapa
BHYTPEHHSISI SHEPTHUsI CHCTEMBI Caxap-BOJa yBEINIHBACTCSI.

To ke camoe MPOUCXOINT IPU PACTBOPESHUH OOJBIIMHCTBA APYTHX KPUCTANIMYECKHX BelecTB. Bo BceX MOTOOHBIX Cirydasx
BHYTPEHHSISI SHEPTHS pacTBOpa OOJIbIIE, YeM BHYTPEHHSS SHEPTUsl KPHCTAIa U PACTBOPUTEINS IIPH TOH K€ TeMIIepaType, B3SITHIX B
OT/EJIbHOCTH.

B mpumepe ¢ caxapoMm HEOOXOAMMOE IS €r0 PAaCTBOPEHHS KOJIMYECTBO TEIUIOTHI OTHAAET KHUIATOK, OXJIAXICHHE KOTOPOTO
3aMETHO JJaXKe TI0 HEMOCPEACTBEHHOMY OIIyLIEHHIO.

Ecmu pacTBopeHHe MPOUCXOJHT B BOJE MPU KOMHATHOW TeMIIEpaType, TO TeMIIepaTypa MOTydHBUIEHCS CMECH B HEKOTOPBIX
ClIydasix MOXKET okaszaThes maxke Hike 0 °C, XOTS cMeCh M OCTAa&TCs YKUIKOW, MOCKOIBKY TEMIIEpaTypa 3acThIBaHHS pacTBOpa
MOXeT OBITh 3HAYMTENIBHO HIDKE HyIs. DTOT 3(P(EeKT MCIOIB3yIOT Ul MOMYYEHHs CHIFHO OXJIAKICHHBIX CMECel W3 CHera u
Pa3IMYHBIX COJICH.

CHer, HadnHas TasTh npu 0 °C, npeBpamiaercs B BOAY, B KOTOPOH pacTBOPSETCS COJIb; HECMOTPS HA IOHWKEHHE TeMIIepaTyphbl,
COIPOBOX/AIOIIEE PACTBOPEHUE, NOTYUYMBILNAsACS CMech He 3aTBepieBacT. CHer, CMEIIaHHbIH C 3THM PAacTBOPOM, HMPOAOJKACT
TasATh, 3a0Mpast SHEPTUIO OT PaCTBOPa M, COOTBETCTBEHHO, OXJIaxaas ero. IIporecc MOKET MpOJ0JDKAaThes 10 TeX IOp, MOKa He
OylleT IOCTUTHyTa TeMIlepaTypa 3aMep3aHusl MOJIy4eHHOro pactBopa. CMech CHera M IOBApEeHHOM CONM B OTHOMIEHHMH 2 : 1
MO3BOJISET, TAKUM 00pa3oM, NoNy4uTs oxnaxaeHue 1o —21 °C; cmech cHera ¢ xnopuctsiM KaibiueM (CaCl) B oTHomeHun 7 :

10 — mo —50 °C.

7. 3aganue 21 Ne 207

HCOKpaIHeHHI)Ie TaJI0O BOBHUKAIOT BCJIICACTBUC

1) oTpaxeHus cBeTa
2) pucnepcuu cBera
3) mudpakiyn cBeta
4) npenoMiIeHuUs cBeTa

T'ano u BeHIBI

Tano — omnTHyeckoe sBICHHUE, 3aKIIOYAIOIIeecss B 00pPa30BaHMM CBETSMIETOCS KOJNbIA BOKPYI HCTOYHMKA CBeTa. TepMuH
npon3owén ot ¢p. halo v rped. halos -«CBETOBOE KOJBILION.

Tano 00buHO Bo3HMKaOT BOKpYr CosHia win JIyHbI, MHOTIA — BOKPYT JPYTHUX MOIIHBIX MCTOYHHKOB CBETA, TAKUX Kak
ynmudyHble OrHH. OHU BBI3BaHBI MPEUMYIIECTBEHHO OTPAKEHHEM W NPEJIOMIICHHEM CBETA JICISHBIMH KPUCTAUIAMU B TEPHCTHIX
obiakax W TymaHax. J[Jii BO3HUKHOBEHHUs HEKOTOPBIX TaJl0 HEOOXOMMMO, YTOOBI JIE[SIHbIE KPHUCTAUIBI, HMeronme (Gopmy
[IECTUTPAHHBIX MPU3M, OBbUTM OPUEHTHPOBAHBI MO OTHOIICHHIO K BEPTHKAIM OJWHAKOBBIM HIIHM XOTS OBl MPEHMYIIECTBEHHBIM
obpazom.

OTpax€HHBIM U NPETOMIIEHHBIH JICISIHBIMU KPUCTAIUIAMU CBET HEPEIKO Pa3iaraeTcst B CHEKTP, YTO JEJIaeT rajo MOX0XKHUM Ha
pangyry, OJHAaKO TaJ0 B YCIOBUSX HHM3KOM OCBEIIEHHOCTH HMMEET Malyl LBETHOCTh. OKpalleHHbIE rajo o0pa3yroTcsl NpH
MPEJIOMJICHHH CBETa B IIECTUTPAHHBIX KpHCTAJUIaX JEISHBIX OOJaKkoB; HEOKpalleHHbIe (OecuBeTHBIE) (GOPMBI — MpPU €TrO
OTpPaXXE€HUH OT rpaHeil KpucTa/uIoB. MIHOTIa B MOPO3HYIO IOTOJy Tajlo 00pa3yeTcst OUeHb OJIM3KO K 3eMHOH MOBEpPXHOCTH. B 3TOM
Cllydae KpPUCTAJUIbI HATOMUHAIOT CHSIOIIHME JIParoleHHbIC KaMHH.

Bun HabmromaeMoro rago 3aBHCHT OT (OPMBI U PACIONOXKCHHS KpHUCTaLIoB. HanGosee oObIYHBIC (GOPMBI rajio: pamykKHbIC
Kpyru Bokpyr aucka Cosria win JIyHbBI, maprennu, win «1oxkHble CONHIay, - Clerka OKpalleHHbIe CBET/ble ISTHA HA OJHOM
ypoBHe ¢ COJNIHIIEM CIpaBa M CJeBa OT HEro; MaprelIMYeCKuii Kpyr — Oenblil TOPH30HTANBHBIN KPYT, MPOXOAANIMI Yepe3 AUCK
CBETHJIa; CTOJ0 — 4YacTh GEJI0ro BepTHKAILHOrO Kpyra, MPOXOMSLIETO Yepe3 IUCK CBETHJIA; OH B COYETAHHH C MaprelnuecKuM
KpPyrom o0pa3syeT Oenblii KpecT.

T'ano cremyer oTIMYaTh OT BEHIIOB, KOTOPHIE BHEITHE CXOXKH C HAM, HO HMEIOT IPyroe IPOHCXOXKACHHE. BeHIbl BO3HUKAIOT B
TOHKHX BOJSHBIX 00JIaKax, COCTOSIIMX M3 MEJIKUX OJHOPOJHBIX Kameib (0OBIYHO 3TO BBICOKOKYYEBBIC 00JIaKa) M 3aKpPBIBAIOLINX
JIACK CBETHIA, 3a cUET qudpakiuy. OHU MOTYT HOSBHUTHCS TAKOKE B TYMaHE OKOJIO ICKYCCTBEHHBIX HCTOYHUKOB cBeTa. OCHOBHaf, a
YacTO EJUHCTBEHHas 4YacTb BEHLA — CBEMIBIH Kpyr HEOOJNBIIOro pajuyca, OKPYXKArOLUIMH BIUIOTHYIO IUCK CBeTWIa (WId
HCKYCCTBEHHBIH NCTOYHHUK cBeTa). Kpyr B OCHOBHOM MMeeT rory0oBaThIi IBET M JINIIG 110 BHEITHEMY Kparo — KpacHOBaThIH. ETo
Ha3bIBAIOT TaKkxKe opeosoM. OH MOXKET ObITh OKPYKEH OTHUM MIIM HECKOJIBKMMH JOTOIHUTEIFHBIMU KOJIBIIAMH TaKOM e, HO Ooliee
CBETJION OKPACcKH, He MPUMBIKAIOIIIMH BIUIOTHYIO K KPYTY H JPYT K APYTY.

8. 3amanme 21 Ne 234

Hapn 3eminéii Bucur 0061axo, IIOBEpXHOCTh KOTOPOro, oOpaméHHas K 3emile, 3apspkeHa MoJIokHTenbHOo. Kakoro 3Haka 3apsin
OyzeT UMeTh OBEPXHOCTh 3€MJIH B 3TOM MecTe?

1) MOJIOKUTENBHBIN

2) OTpHIaTEIIbHEIH

3) 3apsa OyzeT paBeH HYIIIO

4) 3HaK 3apsa 3aBHCUT OT BIKHOCTH BO3TyXa
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Monsaus
KpacuBoe u HeOe30macHOe SBICHUE MTPUPOIBI — MOJTHHS — MPEJCTABIAET cOO0N HCKPOBOM paspsia B aTMochepe.

Vxe B cepequne XVIII B. mccnenoBatenn oOpaTHiIM BHHMAaHHE Ha BHEUIHEE CXOACTBO MOJHHUH C 3JIEKTPUYECKON HCKPOM.
BrIcKka3bIBaock MpeAIoNoKeHne, YTO IPO30BhIe 00Iaka HecyT B cebe OOIbIINe dJIEKTPUIECKHE 3apsabl U MOJHUS €CTh THTaHTCKas
HCKpa, HIYEM, KpOME Pa3MEpOB, HE OTIMYAIOIIAACS OT UCKPBI MEXIY IIapaMu deKTpodopHoi MammHbl. Ha 310 ykassiBanm M. B.
JIoMOHOCOB, 3aHMMABIIHHCS U3y4E€HHEM aTMOC(EPHOTo MIEKTPUIECTBA.

JIOMOHOCOB TOCTPOMJI «TPOMOBYIO MAILMHY» — KOHICHCATOP, HAXOAMBLIMKCS B ero JabopaTopuM M 3apshKaBLIMiics
aTMOC(EPHBIM HIICKTPUYECTBOM ITOCPEACTBOM IIPOBOJA, KOHEI KOTOPOro OBbLI BBIBEJCH M3 IIOMEIICHUS W MOIHAT Ha BBHICOKOM
mecte. Bo BpeMst TpO3bI U3 KOHZIEHCATOPa MOXKHO OBLIO M3BIIEKATh UCKPBL. TakuM 00pa3oM, OBUIO IMTOKa3aHO, YTO TPO30BEIEC 00JIaKa
JIEUCTBUTENFHO HECYT Ha ce0e OrPOMHBIH 3JIEKTPUUECKUIT 3apsil.

Pasnpie yactu Tpo30BOTO 00JAaKa HECYT 3apsbl Pa3HBIX 3HAKOB. Yale BCero HIKHSS 9acTh oOnaka (oOpamieHHas K 3emie)
ObIBaeT 3apspKCHA OTPHLATEIBHO, a BEPXHAA — IOJOXKHUTENbHO. IlosToMy eciau sBa oOnaka COMMKAIOTCS PAa3HOMMEHHO
3apsDKCHHBIMH YacTAMHM, TO MEX/y HUIMH ITPOCKaKUBACT MOJHHS.

OpaHako rpo30BOW pa3psl MOXKET MPoU30HTH U uHade. [Ipoxons Hax 3emiéii, rpo3oBoe 00ako co3aaéT Ha €€ MOBEPXHOCTHU
0OJIBIION MHIYIUPOBAHHBIN 3apsl, ¥ MO3TOMY OOJAaKO M IIOBEPXHOCTh 3eMIIM 00pa3yIoT JBe OOKIAAKKA OOJBIIOrO KOHAEHCATOpA.
Hampsoxkenne Mexnay ob6makoM M 3eMiI€if  TOCTHraeT HECKOJIBKUX MHJUIMOHOB BOJBT, M B BO3AYyXE BO3HHUKAET CHUJIBHOE
AIIEKTPUYECKOE MoJie. B pe3ynbraTe MOKET MPOM30UTH MPoOOiA, T.e. MOJHUS, KOTOpas YIapuT B 3eMitto. [1pi 3ToM MOHUS MHOTIA
TIOpaKaeT JIIOJICH, JoMa, TePEBbs.

rpOM, BO3HI/IKaIOH_[I/II71 IIOCJI€ MOJIHHMU, UMECT TaKOC€ K€ MNPOUCXOXKACHUE, UYTO U TPECK IIPU MNPOCKAKMBAHWU HCKPHBI. On
MOABJIACTCA H3-3a TOI'0, YTO BO3AYX BHYTPU KaHaJla MOJIHUMA CHUJIBHO Pa3orpeBacTCsa U pPACHIMPACTCS, OTUEr0 W BO3HUKAIOT
3BYKOBBIC BOJIHBI. Ot BOJIHBI, OTpaXXasicChb OT 06HaKOB, TOop U Apyrux O6’LeKTOB, CO3Mar0T JIUTEIBbHOC MHOIOKPATHOC 3X0, IIO3TOMY
U CJIBIIIHBI TPOMOBBIE paCKaThI.

9. 3amanue 21 Ne 261

ITovyemy KpymnHIIBI TOJIE3HOM PYABI C My3bIPbKaMU BO3/IyXa MOJIHUMAIOTCS BBEPX U3 CMECH BOJBI U PyIbI?

1) Ha HUX JEUCTBYET BHITAJIKHBAIONIAs CHJIa, MCHBILAs, YeM CHJIA TSHKECTH

2) Ha HUX JICHCTBYET BBITAJIKHBAIONIAS CHJIA, PABHAS CHJIC TSHKECTH

3) Ha HUX JEWCTBYET BHITAIKHUBAIOIIAS CUIa, OOJIbIIAs], YEM CUJIA TKECTH

4) Ha HUX JICHCTBYET CUJIa TIOBEPXHOCTHOTO HATSDKCHHUS CIIOST BOJIBI MEXKITy MACIISTHOH TUICHKON M IMy3BIPHKOM BO3IyXa

dnoTanus

UmncTas pyga ModuTH HUKOTZA HE BCTpedaeTcst B mpupoje. [lodTn Bcerna mone3sHOE MCKONAeMOe MEPEeMEIIaHO C «IIyCTOW,
HEHY’KHOH ropHoit mopooi. [Ipouecc otaeneHus mycToi HOPOABI OT TOJIE3HOT0 HCKONAeMOro Ha3bIBatoT 00OTallIeHUEM PYIbL.

OpHuM #3 crmoco0oB oOoTaleHNsT PyAbl, OCHOBAHHBIM Ha SIBICHWM CMadMBaHUS, sBisercs ¢uiotanus. CymHocTh (iaoTanuu
COCTOMT B ciemyomeM. PaznpoGiieHHas B MKl MOPOIIOK pyna B30aiThiBaeTcst B Boje. Tyna e no0aBisieTcss HeOOIbLIOE
KOJIMYECTBO BEIECTBA, 00IaJai0IEro CIOCOOHOCTBIO CMAaIMBaTh OJHY M3 MOISKAIINX Pa3AeIICHHIO YacTel, HalpuMep KPyITHUIbI
HOJIE3HOTO MICKOITaeMOT0, U He CMauMBaTh JAPYrYyI0 4acTh — KPYNUILBI MycTol mopoxasl. Kpome Toro, nobGapisieMoe BelecTBO He
JOJDKHO PAacTBOPSATHCS B Boze. IIpu 3ToM Bozja He OygeT CMadMBaTh MOBEPXHOCTh KPYNHIBI PYZIBI, MOKPHITYIO CIOEM J00ABKU.
OOBIYHO IPUMEHSIOT KaKoe-HUOYIb MacJIo.

B pesynmsrate mepeMemnBaHHs KPYNHUIIBI ITOJIE3HOTO HCKOIIAEMOTO OOBOJIAKMBAIOTCS TOHKOH IIEHKON Macia, a KPYIHITBI
MYCTOW TOPOJBI OCTAIOTCSl CBOOOJHBIMH. B MOMYYMBIIYIOCS CMECh OY€Hb MENKHMH IMOPLUSIMH BIYBalOT BO3IyX. [1y3bIpbKH
BO3/yXa, MPHUIIEAIINE B CONMPUKOCHOBEHNE C KPYNHUIEH MONE3HOI MOPOBI, MOKPHITOH CII0EM Macia W HOTOMYy HE CMauyHMBaeMOH
BOJIOH, MPUIMIIAIOT K HEH. DTO MPOUCXOAUT IIOTOMY, YTO TOHKas IJICHKA BOJBI MEXy ITy3bIpbKaMM BO3lyXa U HE CMauMBaeMoil ero
TIOBEPXHOCTBIO KPYIHUIBI CTPEMHUTCSI YMEHBIINTH CBOIO IIIONIA/b, HOZOOHO KaIule BOABI Ha MpOMAaciIeHHOW Oymare, W OOHaXkaeT
MOBEPXHOCTb KPYIHIIBL.

Kpymunsr mone3noit pymst ¢ my3slpbKaMi BO3LyXa IOAHUMAIOTCS BBEPX, a KPYIHIIBI ITyCTOI MOPO/BI OITyCKAIOTCS BHU3. TakuM
00pa3oM NpoucxoauT Oosee Wi MEHee MOJIHOE OTACICHHUE ITYCTOM MOPObl U MOTy4YaeTCs TaK Ha3blBA€Mblil KOHLICHTPAT, OOTraThIil
TI0JIE3HOH pyIOH.

10. 3aganue 21 Ne 288

Kakas cuma 3actaBiseT paciiiaBJICHHYIO BCIICHUBIIYIOCA MarMy nOoAHUMATbCS BBer?

1) cuna TsDKeCTH
2) cuna ynpyrocta
3) cuna Apxumena
4) cuna TpeHus

Byikansl

I/I3BCCTHO, 4TO IO MEpE CIIyCKa B HEApa 3emn TeMIIEpaTypa MNOCTCIEHHO ITOBLINIACTCA. DT0 00CTOSATENBCTBO U CaM (baKT
U3BEPKCHUA BYJIKaHAMU JKHJIKON JIaBbl HEBOJIPHO HATaJKHUBaId Ha MBICJIb, YTO Ha ONPEACIICHHBIX l"J'Iy6PIHaX BCIICCTBO 3€MHOI'O
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mapa HaXOJWUTCS B PAacIUIaBICHHOM cocTostHuu. OJHAKoO Ha caMOM Jiene Bce He Tak mpocto. OIHOBPEMEHHO C IOBBIICHUEM
TeMIlepaTyphbl pacTeT JaBleHHE B 3eMHBIX NIyOMHaxX. A BeIb 4eM OoJjbllIe JaBjiIeHHe, TEM BBIINIE TeMIlepaTypa IUIaBIeHHs (CM.
PHCYHOK).

P A

i
T

Kpueasa nnaepnenus (P — paenenne, T — TeMnepaTypa)

ComiacHO COBPEMEHHBIM IPEACTABICHHAM OOJbIIAs YaCTh 3EMHBIX HEAp COXpaHseT TBepaoe cocrosiHue. OfHAKO BEIIECTBO
acrerocgepsl (o6omouka 3emnu or 100 kM 10 300 kM B DIyOHHY) HaXOAUTCS B IIOYTH PACIUIABICHHOM COCTOSHUHU. Tak Ha3bIBAIOT
TBEPJ0E COCTOSHUE, KOTOPOE JIETKO HEPEXOJUT B JKHUAKOE (PacIUIaBICHHOE) PU HEOOJIBIIOM MOBBIILICHHH TEMIIepaTypbl (Iporece
1) win noHwxeHuu aasnenus (mpouecc 2).

VICTOYHHKOM MEpBHYHBIX DAaCIUIaBOB MarMbl siBIsieTcsi acteHocdepa. Eciam B KakOM-TO pailoHE CHMKAeTCs [aBJICHUE
(HampuMep, IPH CMEIIEHUH Y4acTKOB JIMUTOC(EpPhI), TO TBEPOE BEIIECTBO aCTeHOC(EphI TOTYAC MPEBpAILAaeTCs B )KUIKUIL paciuias,
TO €CTh B Marmy.

Ho kakue ¢u3nueckue NpuuHHbI IPUBOJIAT B ICHCTBHE MEXaHU3M M3BEP)KCHUS ByJIKaHa?

B marme Hapsy ¢ mapamMu BOIBI COJEPIKATCs pa3iIMUHbIe Ta3bl (YIICKHUCIBII ra3, XJIIOPUCTHIN U (PTOPUCTBIN BOZOPOA, OKCHUIIBI
cepbl, MeTaH U Apyrue). KoHIeHTpauus pacTBOPEHHBIX Ta30B COOTBETCTBYET BHELIHEMY HaBJICHHIO. B (u3MKe M3BECTEH 3aKOH
I'enpu: KOHLIEHTpaNKs ra3a, pACTBOPEHHOI'O B KUJKOCTH, IPOIOPLIUOHAIBHA €r0 JaBJICHHUIO Ha/l XKUIKOCThI0. Tenepb npeacTaBuM,
YTO JaBlICHHE Ha NIyOMHE YMEHBIIMIOCh. ['a3bl, pacTBOpPEHHbIE B Marme, MEPEXOAAT B ra3oo0pa3Hoe cocTosHHe. Marma
yBEIMYMBaeTCsS B 00beMe, BCIICHMBAETCS M HadWHAeT IOJHUMAThcs BBepX. I1o Mepe mogbemMa MarMbl JaBJIeHHE IagaeT ele
GoublIIe, TO3TOMY MPOLECC BBIAETICHHS Ta30B YCUINBAETCA, YTO, B CBOIO OUEPE/Ib, IPUBOJUT K YyCKOPEHHIO MOIbEMA.

11. 3aganme 21 Ne 315
IIepuon nonypacnana — 310

1) uHTEepBan BpEeMEHM, NMPOIISIIIMI ¢ MOMeHTa o0pa30BaHWS TOPHON IMOPOIbI A0 NPOBEICHHS H3MEPEHHs 4HCIA sSaep
paaroaKTHBHOTO ypaHa

2) MHTEepBal BpPEMEHM, B TEUYCHHE KOTOPOTO pachalaeTcs IIOJOBMHA OT MEePBOHAYAIBLHOTO KOJMYECTBA PaJHOAKTHBHOIO
JNIeMEHTa

3) mapameTp, paBHBIH 4,5 MIpA JET

4) napameTp, onpeneIAOMUN BO3pacT 3eMiIu

Onpenenenue Bo3pacta 3eMin

OnauH U3 METOOB ONpENeNieHHsI BO3pacTa 3eMiIM OCHOBaH Ha paJMOAKTUBHOM pacmaje ypaHa. YpaH (aromHas Mmacca 238)
pacragaercsi CaMONPOU3BOJIBHO C MOCIEOBATEIbHBIM BBIJCJICHHEM BOCHMH alib(a-4acTHI, a KOHEYHBIM MNPOJYKTOM pacnaja
SIBIISIETCS] CBUHEII C aTOMHOM Maccoii 206 u ra3 renmii. Ha pucyHke npeacraBieHa ernodka npeBpamieHnii ypana-238 B ceunen-200.
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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
3)uA,ub
4)uu A, vu b
Teiizepnt

Teii3ephl pacronararoTcsi BOMM3M JEUCTBYIOMINX WM HEAaBHO YCHYBIIMX BYJIKaHOB. [l M3Bep)KeHUs reii3epoB HeoOxoauma
TEII0Ta, MOCTYTIAIOMIAs OT BYJIKAHOB.

YT00bI NOHATH PU3MKY TeH3EpPOB, HATIOMHUM, YTO TEMIEPaTypa KUIIEHUS BOABI 3aBUCHT OT JaBJIeHHUS (CM. PUCYHOK).
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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

[onspHble cusaHUA

B nepron axtuBHocTH Ha ConHIle HAONIONArOTCS BCHBIMKH. Bcmblmka mpencraBisier coOoi HedTo MomoOHOE B3pHIBY, B
pe3ynberate 00pa3yeTcs HAIpaBICHHBIH MOTOK OYEHb OBICTPHIX 3apsDKEHHBIX YaCTHI[ (DNIEKTPOHOB, MPOTOHOB U Ap.). IloTokm
3apsDKEHHBIX YaCTUL, HECYLIMXCA C OIPOMHON CKOPOCTBIO, U3MEHSIOT MarHUTHOE Ioje 3e€MJIU, TO €CTh IPUBOAST K MOSBICHUIO
MarHUTHBIX Oypb Ha Hallel IIaHeTe.

3axBaueHHbIE MAarHUTHBIM I0JIeM 3eMJIM 3apsDKEHHBIC YAaCTHIIBI ABM)KYTCS BJIOJIb MAarHUTHBIX CWJIOBBIX JIMHUIM M Hambolee
ONM3KO K TTOBEPXHOCTH 3€MIIH NPOHMKAIOT B 00AaCTM MAarHWUTHBIX NOTIOCOB 3eMIH. B pesymsrare CTOIKHOBEHMI 3apsHKEHHBIX
YaCTHI] C MOJIEKYJIAMHU BO3/lyXa BO3HHKAET 3JI€KTPOMArHUTHOE M3TyUeHNE — MONSPHOE CUSIHUE.

IIBeT momspHOrO CHSHHUS ONpeneNseTcs XHMHUecKnM cocTaBoM atMmoctepsl. Ha Bricotax ot 300 mo 500 kM, rme Bo3myx
paspeskeH, npeodianaer kucinopo. LIBer cusHMA 31ech MOXKET OBITh 3eJI€HBIM WM KpacHoBaThIM. Hinke yxe mpeoOnazmaer a3or,
JAIOMUI CHSHUS SIPKO-KPACHOTO U (PHOJIETOBOTO IIBETOB.

Haubonee yOoeanuTenbHBIM JOBOAOM B I0JIb3Y TOTO, YTO MBI IIPABUIIBHO IIOHUMAEM IIPUPOY IOJISIPHOTO CHSIHUSL, SIBISETCS €T
MOBTOpEHHE B Jaboparopud. Takoil 3KCIIEpUMEHT, IONyYHBIINA Ha3BaHHE «Apake», ObUT mpoBeneH B 1985 romay cOBMECTHO
POCCHICKUMU U (paHIy3CKUMH UCCIIEI0BATEISMH.

B xauectBe mabGopaTtopuii OblM BEIOpaHBI JIBE TOYKM Ha MOBEPXHOCTH 3€MIIH, JIEXKAIUe BIOJb OJHOH M TOH e CHIIOBOH
JIMHUM MarHUTHOTO MOJISL. DTHMH TOUYKaMu ciyxmin B FOxHOM monymapuu ¢panity3ckuii octpoB Keprenen B Hauniickom okeane
n B CeBepHoM nomymapun nocenaok Corpa B Apxanrensckoit oomactu. C octposa Kepremnen craproBana reousndeckast pakera ¢
HEOOJBIINM YCKOPUTENIEM YacTHL], KOTOPBIH Ha OMpEIeNICHHOM BBICOTE CO3/aJl HOTOK 3JEKTPOHOB. J[BHrasch BJOJNb MAarHUTHOM
CHUJIOBOI! JTMHUM, 3TU JIEKTPOHBI IPOHUKIHN B CeBepHOE MOITyLIaphe U BbI3BAIU UCKYCCTBEHHOE NOJIsIpHOE cussHue Haa Corpoi.

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

2) cuna yrnpyroctu
3) cua Apxumena
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4) cuna TpeHus

15. 3aganue 21 Ne 477

HpI/I KaKOM IIPOIECCE, YKa3aHHOM Ha rpad)lxn(e, MOXXHO Ha6J’HOZ[aTL TYMaH I/ICHapeHI/IH?

1) Toneko AB

2) tonbko AC

3) ABu AC

4) uu AB, vu AC

Tyman

[Ipu onpenenéHHBIX YCIOBUAX BOASHBIE Mapbl, HAXOAALIMECS B BO3JyXE, YACTUYHO KOHICHCUPYIOTCS, B PE3y/bTaTe 4ero u
BO3HHKAIOT BOJSHBIC KanelbKu TyMaHa. Kamenpku Bogs! mMetoT quaMeTp oT 0,5 mo 100 M.

Bo3bMEM cocyn, HANONOBHHY 3allOJHUM BOAOW M 3aKpoeM Kpbiiikoid. Haunbosee OBICTpBIE MOJCKYIBI BOIBI, MPEOIOJICB
MPUTSDKEHUE CO CTOPOHBI JPYTMX MOIEKYN, BBICKAKMBAIOT M3 BOABI M OOpa3yloT map HaJ MOBEPXHOCTHIO BOABL DTOT IPOIECC
Ha3bIBaCTCsA HUCIIAPCHUEM BO/bI. C jlpyl"Oi/'I CTOpPOHBI, MO.]'leKy.]'lbl BOJSHOT'O I1apa, CTaJIKMBasChb )Ipyl" C llpyl"OM unc leyFl/IMl/l
MOJICKYJITaMHA BO3JlyXa, CIly4ailHBIM O0pa3oM MOTYT OKa3aThCsl Yy TOBEPXHOCTH BOJABI W TEPEUTH OOpaTHO B KUAKOCTBb. IJTO
KOHJACHCAlIMs napa. B KOHII€ KOHLIOB, IIPpH JlaHHOﬁ TeMHepaType NPOLECCHI UCTIAPEHUA U KOHJACHCAIUHA B3aMMHO KOMHCHCI/IpleTCﬂ,
TO €CTh YCTAHABJIHMBAETCS COCTOSHHE TEPMOIMHAMUYECKOrO paBHOBECHs. BOISHOW mMap, HAXOSMIMACS B ITOM CIlydae Haj
l'[OBerHOCTblO JKHUJIKOCTH, Ha3bIBACTCA HACBIIICHHBIM.

Ecmm temmeparypy NOBBICHTB, TO CKOPOCTh HCIIAPEHUS yBENMYMBACTCS, U. PAaBHOBECHE YCTAHABIMBACTCS IPH OOJbIIEH
IUVIOTHOCTH BOJSIHOTO mapa. TakuM o0pa3oM, IUIOTHOCTH HACHILIEHHOTO Iapa BO3PACTACT C YBEIMYCHHEM TEMIEpaTyphl (CM.

PHCYHOK).

Pies rJ'FM‘a

30

B A

1

+ .L } e } >
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RRRW(‘.M MOCTE MAIOTHOCTH 'I!a(‘;l'—.lT'[';(!li"EI{'l'I"ﬁ BOJIAHOTD 'I'!ﬁpﬂ
OT TEMIEDATYDBI

Jlnsg BO3HMKHOBEHMs TyMaHa HeoOXOAMMO, YTOOBI Iap CTaJ HE IPOCTO HACHINIEHHBIM, a IEPechINIeHHBIM. BopsHoil map
CTaHOBHTCS HACBHIIICHHBIM (¥ IIEPECHIIICHHBIM) MIPH TOCTATOYHOM OXJIaxIeHHU (Tpouecc AB) mmu B mporecce AOMOIHUTENEHOTO
ucnapenust BojpI (porecc AC). CooTBETCTBEHHO BBINAJAIOINIT TYMaH Ha3bIBAIOT TYMaHOM OXJIQKAEHHS U TYMaHOM MCHapEeHUs.

Bropoe ycnoBue, HeoOxoaumoe s 00pa3oBaHUS TyMaHa, — 3TO Hajaw4ue siaep (LIeHTPOB) KOHACHCAMU. Poib simep MoryT
UTpaTh HMOHBI, MeNbYailliie KalelnbKyd BOJbI, IBUIMHKH, YacTHYKM CaXH M Jpyrue MeJikue 3arpsisHeHus. Yem Oosblie
3arpsA3HEHHOCTB BO3/IyXa, TEM OOJIbLICH MIIOTHOCTBIO OTINYAIOTCS TYMAHBI.

16. 3aganue 21 Ne 504

Yro MMPOUCXOAUT IPU NOKPBITHH JIAKOM KapTUH, HAIMCAHHBIX MAaCISIHbIMHA KpaCKaMI/I?

1) ymenpaercs k03(hOUIIMEHT NPEIOMIICHHUS CBETA
2) yBenu4uuBaeTcst KOG QUIMEHT MOTJIOMICHHS CBETa
3) oTpaxkeHHe CBETa CTAHOBUTCS HAIIPABICHHBIM

4) cBer eie OONBIIE PACCEUBACTCS

Hacpimennocts nBera

Okpacka pa3IHIHBIX IIPEAMETOB, OCBEIIEHHBIX OJHAM M TEM JK€ MCTOYHHKOM cBeTa (Hampumep, CoiHIleM), ObIBaeT BecbMa
pa3HooOpasHa. DTO OOBSCHIETCS TE€M, YTO CBET, MaJalOIMi Ha MpPEIMeT, YacTHYHO OTpa)kaeTcsi (pPacceMBaeTcs), YaCTHYHO
MIPOITyCKAeTCsT M YacTHYHO IIOIIONIaeTcss MM. Jlods CBETOBOTO IIOTOKA, YYAacTBYIOIIETO B KaXKAOM H3 OTHX IIPOLECCOB,
OIPEJIENACTCS C TIOMOILBIO COOTBETCTBYIOIIMX KOI(P(ULMEHTOB: OTpaXKeHHUs, IIPOIYCKAHUs, ITOTJIOIECHHS.

O1H K03 PUIMEHTE MOTYT 3aBUCETh OT JUIMHEI CBETOBOH BOJIHBI, ITOTOMY IIPU OCBELICHHM Te HAOIIONAIOTCS pa3lIMIHbIe
cseToBble 3G dexThl. Terna, y KOTOpbIX KO3 (UIHEHT MomIomeHs OIM30K K eAMHULE, OyLyT YEpHBIMHU HEIIPO3PaYHbIMU TEJIaMH, a

T€ TEJIa, Y KOTOPBIX KO3(1)(1)I/IIII/IGHT OTpaXXCHUA 0JIM30K K CIUHUILIC, 6yﬂyT OeNbIMU HENPO3pavYHbIMU TEIIAMU.

Kpome o603HaueHNs 11BeTa — KPACHBIH, KENTHIA, CHHUN U T. . — MbI HEPEIKO Pa3nMyacM LBET IO HACHIILIEHHOCTH, TO €CTh
10 YHUCTOTE OTTEHKA, OTCYTCTBHIO OenecoBarocTH. [IpuMepoM IIyOOKHMX WM HACHIIEHHBIX IBETOB SIBISIIOTCS CHEKTPAIbHEIE
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nBeta. B HUX mperncraBineHa y3kas o0nacTh ATMH BOJNH 0e3 MPUMECH APYTHX IBeToB. LIBeTa e TKaHel M KpacoK, MOKPHIBAIOIINX
HpeIMeThl, 00BIYHO OBIBAIOT MEHEE HACHIIIEHHBIMU U B OOJIBIISH MM MEHBIIEH CTETIeHN OeJIeCOBaThIMHL.

[TprunHa B TOM, 4TO KOI(G(UIMEHT OTpaKeHHs OONBIIMHCTBA KPACSIIUX BEIIECTB HE PABEH HYNIO HU JUIS OJHOHN IUTHHBI
BOJHBL. TakuM 00pa3oM, MU OCBEIIEHWH OKpALIEHHOH B KPacHBII [[BET TKaHH OEBIM CBETOM MBI HaOIIOJaeM B PACCESTHHOM CBETE
MIPENMYIIECTBEHHO OJHY O00JacTh IBeTa (KPacHyI0), HO K HEil MpuMemuBaeTcs 3aMETHOE KOJIMYECTBO M APYTHX JUIMH BOIIH,
JIAIOMUX B COBOKYNMHOCTH Oenblii cBeT. Ho ecnu Takol paccesiHHBIN TKaHBIO CBET ¢ IpeobliaflaHueM OJHOrO IBeTa (Harpumep,
KpacHOT0) HaNpaBHTh HE NPSIMO B IIa3, a 3aCTABUTh BTOPHYHO OTPA3UTHCS OT TOH K€ TKAHM, TO JOJS MPEeoOIafaromero mBera
YCHIJIUTCSI TIO CPAaBHEHHIO C OCTAJILHBIMH, M 0ElIeCOBATOCTh YMEHBIUUTCS. MHOTOKpPAaTHOE MOBTOPEHHE TAKOIo IPOLECCa MOXKET
TIPUBECTH K MOIYYSHUIO JOCTATOYHO HACHIIIEHHOTO [[BETA.

IToBepXHOCTHBII CJIOW JIF0O0OM Kpackk BCerJa pacceMBacT OEJblif CBET B KOJHYECTBE HECKOJIBKUX IPOIEHTOB. IJTO
00CTOSTENBCTBO MOPTHT HACBHIIIEHHOCTh IIBETOB KapTWH. [109TOMY KapTHHBI, HANMCAHHBIC MACISTHBIMH KPAaCKaMH, OOBIYHO
MOKPBIBAIOT CJIOEM Jiaka. 3aJiBasi BCe HEPOBHOCTH KPACKH, JIAaK CO3[aeT IIAJKYIO 3epKaNbHYIO MOBEPXHOCTh KapPTUHBI. benblii cBeT
OT JTOW MOBEPXHOCTH HE PACCEMBACTCSI BO BCE CTOPOHBI, & OTPAYKACTCsI B ONMpENeNIEHHOM HamnpasieHnn. KOHEYHO, eclii CMOTPETh
Ha KapTUHY M3 HEYJauHO BRIOPAHHOTO TOJIOKEHHMS, TO TaKOW CBET OyleT OueHb MemiaTh (OTCBeunBath). Ho ecnu paccMatpuBath
KapTUHY C JPYTUX MOJOXKCHUi, TO Onaromapsi TaKOBOMY IOKPBITHIO OElblii CBET OT MOBEPXHOCTH B ITHUX HAIMPABICHUSIX HE
pacnpocmaﬂﬂeTCﬂ, " 1BETa KapTI/IHl)l BbII/IprlBalOT B HACBIIIICHHOCTH.

17. 3aganue 21 Ne 531

L[BeT nmossipHOro CUSHMSA, BO3HUKArOLEro Ha BeicoTe 100 kM, onpeaensieTcs IpeuMyIleCTBEHHO H3IIyYeHueM

1) a3ota

2) xucmopoaa
3) Bomopona
4) renmus

18. 3aganme 21 Ne 558

3axkoH Mypa sBisercs

1) 3aKOHOM pa3BUTHA TPUPOJIBI

2) 3aKOHOM Pa3BUTHsI O0IIECTBA

3) sMOHpHYECKUM HAaOIIOCHUEM

4) MaTeMaTHYECKUM METOZOM HCCIIeIOBaHUS

3akon Mypa

KoMmbIoTeph! MpONITH BIEYATIISIONINI ITyTh — OT HEPBBIX MIECTEPEHYATHIX MAIINH K COBPEMEHHBIM MAIlIHHAM, TIOCTPOSHHBIM
Ha WHTETPAIBHBIX cxeMmaxX. IIpm 5ToM 4eM cTpeMHuTenbHee pOociia BBYHCIUTENbHAs MONIHOCTh KOMITBIOTEPOB, TE€M ObICTpee
YMEHBIIAIUCH B pa3Mepax COCTABIAIOIINE X IEMEHTHL.

B 1965 romy I'opon Myp — oxuH n3 ocHoBateneil GpupMmbl [nte/ — Ha OCHOBE HaOMIOAEHHH 33 HHIYCTPHAIBEHBIM IPOTPECCOM
B Pa3BUTHH MHUKPOCXEM 3aMETHJI, YTO YHCIIO TPAH3UCTOPOB, BXOISALIMX B OJHY MHKPOCXEMY, IPHMEPHO YABAHBAETCS KaXKIble 2
rojia, XOTsl CaMa MUKPOCXEMa OCTaeTCsl IPUMEPHO OZHOW M TOW e MO CBOMM (M3HYECKHM pasMepaM. Myp mpeackasai yIBOCHHUE
qycia TPAaH3HUCTOPOB Ha OHY MHUKPOCXEMY TOTO ke pa3mepa Kaxzasie 18—24 mecsana. [Ipencka3zanne oka3aioch TOYHBIM. 3aKOH
Mypa ycnienHo paboraeT Ha npoTspkeHuH Oosee yeM 40 JIeT, ¥ CyLIeCTBEHHBIX OTKJIOHEHHUH OT HEro 1oka He HaburoaeTcs.

CoBpeMeHHBIE MHKPOCXEMBI COZEPKAT YK€ COTHH MHJUTHOHOB TPAaH3HCTOPOB. PazMep OZHOTO TpaH3HCTOpa, B TOM UHCIE U
JJIEMEHTApHOI sUeHKN MUKpPOCXeMBl, Hecymueil 1 Out nHdopmarmu, B COBpeMEeHHOH MUKpocxeme cocTaisieT 0,25 MUKpOHa, Win
250 manomerpoB. Korma pa3smep omHOTO TpaH3HMCTOpa B MHKPOCXEME JOCTHTHET NMpHMepHO 10 HAHOMETPOB, TO COBPEMEHHBIE
TEXHOJIOTHU TMPOW3BOACTBA MHUKpOcXeM Hpunuercst MeHsaTb. [louemy? IloTtoMy 4To Ha 3THX MacmiTabax HauyHYT TPOSIBISTHCS
KkBaHTOBEIE dQdekTel. Hy a xorma pasmep oxHoro 6wurta mHpopMmamuu ymeHbmuTes 10 0,1 HaHOMETpa — pa3Mmepa aToMa, TO Ha
TaKMX MaJIBIX PACCTOSHUSIX KBAaHTOBas MeXaHHKa OyJeT paboTaTh HE TOJBKO Ha YPOBHE OTIAEIBHBIX 3P (EKTOB, HO yKe U B OIHOM
mepe. U 3akoH Mypa mpeackassiBaeT JOCTHKEHHS 3THUX MAacIITab0B B MPOMBIIUIEHHON »eKTpoHuke depe3 18—20 ner. Takum
00pa3oM, B HOTOHE 3a BcE OOJIbLICH ITPOU3BOAUTEIBHOCTHIO KOMITBIOTEPOB UEIIOBEYECTBY PAHO WIIM IO3HO NPUAETCS UMETh JIEII0 ¢
KBAaHTOBOM MEXaHHKOH, ONMCHIBAIOIIEH (PU3NIECKHE MTPOLECCH B MUKPOMHUPE.

19. 3aganue 21 Ne 585

B xaKkoM arperaTHOM COCTOSTHUH HaXOAUTCS BoJa pu Temnepatype 110 °C?

1) TonpKO B TBEPIOM

2) TOJIBKO B KUJKOM

3) ToNBKO B ra3000pa3HOM

4) OTBET 3aBUCHT OT BHEIIHETO AAaBJICHUS

20. 3amanue 21 Ne 612

Kaxkue yTBepskeHNs CIIpaBeIuBEI?
A. A3p03011 OTPaXKalOT COTHEYHBIM CBET U TEM CaMBIM CIIOCOOCTBYIOT YMEHBLICHHUIO aIb0e10 3eMITH.
b. 3BeprkeHns ByJIKaHOB CIIOCOOCTBYIOT YBEJIMUSHUIO AJIb0E10 3eMIIH.
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1) Tonbko A
2) Tonsko b
3)uA,ub
4)uu A, nu b

Anp6eno 3emun

Temneparypa y MOBEpXHOCTH 3eMJIM 3aBUCHT OT OTPaXKaTEIbHON CIIOCOOHOCTH IUIaHETHl — anb0eno. Anp0eno MmoBepXHOCTH
— 3TO OTHOLICHHE ITOTOKA SHEPTHH OTPAKEHHBIX COJIHEUHBIX JIy4eil K IOTOKY SHEePrHHy MaJalolIUX Ha MOBEPXHOCTh COJIHEYHBIX
Jydei, BBIpa)KeHHOE B MPOIEHTAX WM JOJAX eAUHHIBL. Ap0eno 3eMiin B BUANMOI JacTh crektpa — oxoio 40%. B orcyTtcTBHe
00s1aKk0B 0HO ObLI0 OB 0KOITO 15%.

Anp0eno 3aBHCHT OT MHOTHMX (DaKTOPOB: HAIMYHMS M COCTOSHMS OOJA4HOCTH, W3MEHEHHs JIEAHMKOB, BPEMEHH rojia H
COOTBETCTBEHHO OT ocazkoB. B 90-x rogax XX Beka cTana oueBU/HA 3HAYUTENIbHAS POJIb a3pO30JIel — MesIpYalIuX TBEPABIX U
JKUJKUX YacTHll B atMocdepe. IIpu CKUTaHUM TOIUIMBA B BO3AYX MOINAJAIOT ra3000pa3HbIe OKCHIBI CEPhl M a30Ta; COCIUHSACH B
aTMocdepe C KaleinbkaMH BOJABI, OHM O0pa3ylOT CEpHYIO, a30THYIO KUCIOTHI M aMMHaK, KOTOpbIE MPEBPALIAlOTCsS IOTOM B
Cynb(haTHBIH U HUTPATHBINA a3pO30JIH. A3PO30JIH HE TOJIBKO OTPAKAIOT CONHEYHbIH CBET, HE MPOIYCKast €ro K MOBEPXHOCTH 3EeMIIH.
ADdpO30JIbHBIE YACTHLBI CIy)XaT sApPaMH KOHJEHcauu arMocepHOil Biarm mnpu oOpa3oBaHMH OOJAaKOB U TEM CaMbIM
CIIOCOOCTBYIOT YBEIMUCHHIO 00JIAYHOCTHU. A 3TO, B CBOIO O4EPE/ib, YMCHBIIIACT IPUTOK COJHEYHOTO TEIUIa K 36MHOIT HOBEPXHOCTH.

ITpo3pa4HOCTb AJIsl COJMHEUHBIX JIydeld B HIDKHHX CJIOSIX 36MHOM aTtMocepbl 3aBHCHT TakKe OT moxkapoB. M3-3a moxxapoB B
aTMocdepy MOJHUMAETCS ITBUTb U Ca)ka, KOTOPbIE ITIOTHBIM SKPAaHOM 3aKpBIBAIOT 3EMITIO M YBEIHMUHUBAIOT alIb0€10 IIOBEPXHOCTH.

21. 3amanue 21 Ne 639

Hoquy KpYyIHUIIbI TIOJIE3HOM PYAEL € ITy3bIpbKaMH BO3yXa MOJHUMAIOTCS BBEPX U3 CMECH BOJBI U py,I[I)I?

1) Ha HUX NEHCTBYET BHITAIKHBAIONIAS CHJId, MCHBINAS, YEM CHJIA TSDKECTH

2) Ha HUX JICHCTBYET BBITAJIKHBAIOLIAS CHUJIa, OOJIbINAs, YeM CHUJIa TSDKECTH

3) Ha HUX JICWCTBYET BHITAIIKUBAIOIIAS CUJIA, PABHAS CHJIC TSDKECTH

4) Ha HUX IEHWCTBYET CHJIa HOBEPXHOCTHOTO HATSDKSHUS CJIOST BOJIBI MEXK/Yy MacISIHOM IUIEHKOH M My3bIPHKOM BO3/IyXa

22. 3ananane 21 Ne 666

IIpumepro 100 net Hasan amepukaHckuii actpoHoM Becto Cnalidep oOHapyXmil, 9TO AJIMHBI BOJH B CIEKTpax H3IIydEeHHS
GOJIBIIMHCTBA TAJIAKTHK CMELICHBI B KPACHYIO CTOPOHY. DTOT (hakT MOXET ObITh CBSI3aH C TEM, YTO

1) ranaktuku pasberatorcs (Bcenennas pacmupsiercs)
2) ranmaktuxu conmkarorcst (Beenennas coxumaercst)
3) Bcenennas 6eckoHEYHA B IPOCTPAHCTBE

4) BceneHHas HEOJHOPOIHA

Oddext Jonnepa Wi CBETOBHIX BOJIH

Ha cxopocTh cBeTa HE BIMSAET HU CKOPOCTh MCTOYHHMKA CBETa, HM CKOPOCTh Habiomatens. IIOCTOSHCTBO CKOPOCTH CBETa B
BaKyyMe MMEeT OrpOMHOE 3HayeHHe Uil (GU3MKH M acTpoHoMuH. OpHAKO 4YacToTa W JUIMHA CBETOBOM BOJIHBI MEHSIOTCS C
HM3MEHEHNEM CKOPOCTH UCTOYHHKA WM HabmroaaTens. JToT GakT u3BecTeH Kak agdekt Jomiepa.

ITpeanoa0KuM, 4TO UCTOUHHUK, PACIIONIOKEHHBIH B Touke O, HCIyCKaeT CBET ¢ JUIMHOM BoNHb! Ay Habmonarenu B Toukax A u
B, 17151 KOTOPBIX HCTOYHMK CBETA HAXOAUTCA B MOKOE, 3aQUKCHPYIOT H3lyueHHe ¢ JUIMHON BonHbl Ay (puc. 1). Ecnu ucroununk cera
HaYMHAET JBUTaThCS CO CKOPOCTBIO V, TO JJMHA BOJHBI MeHsercs. [lns wHaOmomatens A, K KOTOpOMY HCTOYHHK CBeTa
TPUONIMKAETCs, JJIMHA CBETOBOI BOJNHBI yMeHbImaercs. J{ys HaOmromaTesst B, OT KOTOpOro MCTOYHHK CBETa yHAseTcs, JJIHHA
CBETOBOM BOJIHBI yBenuuuBaercs (puc. 2). Tak kak B BUAMMOMN 4acTH AJIEKTPOMArHUTHOTO M3IYyYSHUsS HAUMEHBIIUM JUTMHAM BOJH
COOTBETCTBYET (DHOJICTOBBI CBET, 2 HAWOONBIIUM — KpPACHBIH, TO TOBOPSAT, YTO JJIsI MPUONIDKAIOIIETOCsS HCTOYHHWKA CBETa
HaOJFONAeTCsl CMEIICHHE JJIMHBI BOJHBI B (DHOJIETOBYIO CTOPOHY CIIEKTPA, a sl YAAISIONIErocss HCTOYHHKA CBETA — B KPACHYIO
CTOPOHY CIIEKTpa.

V3MeHeHHe IUIMHBI CBETOBOII BOJHBI 3aBHCUT OT CKOPOCTHM MCTOYHHMKA OTHOCHUTENBHO HaOmromaTens (1o JIydy 3peHHs) U
ompenensiercs popmyinoit Jorepa:

A—dy
a—
9(1)(1)6KT Z[onnepa Hamen HIMPOKOEC MNPUMEHCHUE, B YaCTHOCTHU B ACTPOHOMHUHU, IJII OHPEACIICHUS CKOpOCTeﬁ HUCTOYHHKOB
U3JTYyUCHMUS.

I <
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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

ITbe30911EKTPHYECTBO

B 1880 rony ¢paniysckue yuénsie — Opatbs [1bep u Ilons Kropu — uccnenoBanu coiictBa kpuctamioB. OHU 3aMETHIIH, YTO
€CIIM KPHUCTAI KBapla CXaTh C JIBYX CTOPOH, TO Ha €ro TpaHsiX, MEepIEHIUKYIIPHBIX HANPaBICHHUIO CXKAaTHUs, BO3HUKAIOT
JJIEKTPUYECKUE 3apsabl: HAa OXHOM T'paHM IOJIOKHUTENbHBIE, Ha APYrol — oTpularenbHble. TakuM e CBOHCTBOM 00JalaroT
KPHCTAJUIBI TypMaJIlHa, CETHETOBOH COJIH, Iake caxapa. 3apsiIsl Ha IpaHsaX KpUCTajula BO3HUKAIOT U IIPH €ro pacTspkeHud. [Ipuaem
€CIIM TIPY C)KaTWH Ha TPAaHM HAKAIUIMBAJICS MOJOXKUTENBHBIA 3apsl, TO NPH PACTSDKEHHM HA ATOW IpaHU Oy[deT HAaKaIUTUBAThCS
OTpUIATENbHBIH 3apsi, ¥ Ha000pOoT. DTO SIBJICHUE OBLIIO HA3BAHO ITbE30ICKTPHIECTBOM (OT IPEUECKOTO CIIOBA «IIbE30%» — JABIII0).
Kpucrani ¢ TakuM CBOHCTBOM Ha3BIBAIOT MIBE303TEKTPHKOM.

B naneneiimem Opates Kropu 00HapyXWIH, 9TO MHE303JICKTPUICCKHU 3P dekT oOpaTuM: eclii Ha IpaHsIX KpUCTaIa CO3JaTh
Pa3sHOMMEHHBIE HIIEKTPUUECKHE 3apsAAbl, OH JHOO0 COXMETCS, TUOO PAcTSHETCS B 3aBHCUMOCTH OT TOTO, K KaKOW IPaHU NPUIIOKEH
MOJIOKUTENILHBIA U K KAKOW — OTpHILIATENbHBIN 3apsi.

Ha sBneHum mnpe303meKTpHYECTBa OCHOBAHO [EHCTBHE IIMPOKO PACIPOCTPAaHEHHBIX MBE30NEKTPHUECKUX 3aXKHUIAIOK.
OCHOBHOM 4acTbIO TakOil 3aXKUTaJKH SBJIAETCA IbE302JEMEHT — KepaMHUYECKUH Ibe30UIEKTPUYECKUH IMIMHApP ¢
METaIUTMIECKUMH 3JIEKTPOaMU Ha OCHOBaHUSX. [Ipy oMoy MeXaHHIEeCKOr0 YCTPOHCTBA IPOM3BOIUTCS] KPATKOBPEMEHHBIH yap
0 Ibe30owIeMeHTy. IIpu 3ToM Ha JByX €ro CTOpOHAaX, pPAaCHOJOXKEHHBIX MEPHEHIUKYISIPHO HAlpaBlICHUIO AEHCTBUA
nedopMupyIomei CHIIbI, MOSBIAIOTCS PAa3HOMMEHHBIE SNEKTPHUIECKHE 3apsabl. HampspkeHue MexIy TUMH CTOPOHAMH MOXET
JIOCTUraTh HECKOJIBKUX ThICSY BOJBIL. Il0 HM30JMpOBAaHHBIM IPOBOJAM HANpPSDKEHUE MOJBOJUTCA K JIBYM D3JIEKTPOAAM,
pAcCIOJIOKEHHBIM B HAKOHEYHHKE 3QKUTAKH Ha PAacCTOSHUM 3-4 MM ApYr OT JApyra. BO3HHKalOmuid MeXIy 3IeKTpoJaMu
MCKPOBOH pa3psij] MOJKHUIaeT CMECh Ta3a U BO3yXa.

HecMmotps Ha oueHs Oonbiue HampsokeHUs (-10 kB), ONBITHI ¢ MTE303a)KUTATIKOM COBEPIIEHHO 0E30TacHbI, TaK KaK Jaxe MpPH
KOPOTKOM 3aMbIKaHMH CHJIa TOKa OKa3bIBAETCS TAKOH K& HHYTOXKHO Mayold M Oe30ImacHOW IJis 310pOBbs YelOBEKa, KaK IpU
9NIEKTPOCTATHYECKHUX pa3psiax Py CHUMaHUH ILEPCTSAHOH HIM CHHTETHYECKOI OCKBI B CYXYIO IIOTOY.

24. 3aganue 21 Ne 720

Pakera HayanpHON Maccoit 800 T, cTapTOBaB M3 HEMOBIKHOTO MOJOXKEHHUS, COXKINIA [TOJOBHHY TOIUIABA, B PE3YJILTATE 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 JBHIKCHHC
PeakTuBHBIM Ha3bIBaeTCS JABUIKCHUE, KOTOPOC MPOUCXOAUT MO/ JIEACTBUEM CHJIBI pe€akuuu, HeﬁCTByIOHIeﬁ Ha JIBUXXYIICECCSA
TE€JIO CO CTOPOHBI CTPYHU BELICCTBA, BbI6paCI>IBaCMOFO u3 asuratens. [losicHUTH TMPUHOUIT PEAKTUBHOIO JABHMKEHUS MOXHO Ha

OpUMEPE NBUKCHUS PAKETEI.

ITycts B ABUTaTene, yCTAaHOBIEHHOM Ha pakeTe, MPOUCXOIUT CTOpaHME TOIUIMBA M MPOLYKTHI TOPEHHs (TOpsuMe Tasbl) MOJ
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BBICOKHMM [IaBJIICHUEM BBIOPACHIBAIOTCS M3 colula JBuratess. Ha Kaxayro MOpIMIO ra3oB, BHIOPOIICHHBIX W3 COIUIA, CO CTOPOHBI
JBUTATENsI AEHCTBYET HEKOTOpasl CHila, KOTOPAasi MPUBOANT 3Ty IOPIMIO Ta30B B JBIKEHUE. B COOTBETCTBHHM C TPETHHM 3aKOHOM
HploTOHA, Ha JBHMTaTeNIb CO CTOPOHBI BHIOPACHIBAGMBIX I'a30B JEHCTBYeT CHIA, TaKas e M0 MOAYII0 ¥ MPOTHUBOIMOJIOXKHAS IO
HalpaBJICHNWI0. JTa CHia HasblBaeTcs peakTuBHOW. Ilon e€ nmelicTBHeM pakera mpuoOpeTaeT yCKOpEHHE M pPasrOHSETCS B
HaIpaBJIeHNUH, IPOTUBOIOIOKHOM HANPaBICHHIO BbIOpachiBaHMs Ta30B. Moaynb F peakKTUBHO CHIIBI MOXKET OBITh BBIYMCIIEH TIPU
HOMOIIK IPOCTOH (hOPMYJIBI:

F = uu,

TJie U — MOJYIb CKOPOCTH HUCTEUEHHs Ta30B M3 COIJIA JBUraTellsl OTHOCUTEIBHO PAKETHI, @ (1 — CKOPOCTh Pacxoja TOMJIMBa
(Macca BemecTBa, BRIOPACKIBAEMOTO JIBUTATENIEM B €HHUILy BPeMEHH, H3MepsieTcs B Kr/c). HanpapneHa peakTHBHas CHJIa BCETa B
HaIpaBJICHUH, TPOTHBOIIOIOKHOM HAIIPABJICHUIO MCTEUEHHUS ra30BOM CTpyU. PeakTHBHOE JBM)KEHUE TAK)Ke MOXKHO OOBSCHUTH H
TIPY TTIOMOIIY 3aKOHA COXPAHEHUS UMITYJIbCa.

[IpyHIUTI PEaKTUBHOIO IBMIKEHMS IIUPOKO UCIOJIB3yeTCs B TexHHKe. [ToMMMO pakeT peakTHBHBIE ABUIaTeNd NPUBOIAT B
JBIDKCHHE CaMOJETHl M BOAHBIE KaTepa. Ha OCHOBaHMH 3TOrO NPHHIMIA KOHCTPYHPYIOT Pa3iIHYHBIE HPHCIOCOOTIEHHS —
IOJIMBAJIbHBIE YCTPOMCTBA C BEPTYILKAaMH, HAa3bIBAEMBIMH «CETHEPOBBIM» KOJIECOM, MIPYLIKH U T. 1. PeakTUBHOE IBMKEHHE
BCTpeyaeTcss W B JKMBOW mpupoge. HekoTopsle MoOpckme OpraHU3MbI (KalbMapbl, KapaKaTHIBI) IBHTAIOTCS, BHIOpACHIBAs
IpeIBApPUTEIbHO 3aCOCaHHBIE BHYTpb ce0sl MopuuHM BOAbl. B KkadecTBe JIIOOOMBITHOrO MpHMepa W3 MHpa PacTEHHH MOXKHO
TIPUBECTH TAaK Ha3bIBaeMBIH «OemIeHslit orypery. [locime co3peBaHns ceMsH M3 IUIOAA 3TOTO PACTEHHS IOJ OOJBIIMM JaBIeHHEM
BBIOpACBIBAETCS JKUIKOCTb, B PE3yJIbTaTe YEro OTypel] OTIeTaeT Ha HEKOTOPOE PACCTOSTHUE OT MECTa CBOETO IPOU3PACTaHUs.

IIpu peakTHBHOM ABM)KEHHH PaKeThl €€ Macca HeNPEephIBHO YMEHBIIASTCS M3-32 CTOPAHUS TOIUIMBA M BEIOPACHIBAHUS HAPYKY
npoAyKToB cropanus. ITo 3Toi npuuynHEe MOAYIb YCKOPEHMs pakeTbl BCE BpEMsI U3MEHSETCSA, a CKOPOCTb PAKEThl HEIMHEMHO
3aBUCHT OT MAcChl CTOPEBILIETO TOIUIMBA. BriepBrle 3agaua 00 OTHICKAHMM MOMYIISI KOHEYHOH CKOPOCTH V PaKeThl, Macca KOTOPOH
U3MEHUJIACh OT 3HAYEHHUs 1My A0 BEIMYMHEI /11, ObUIa PElleHa PYCCKUM YYE€HBIM, NUOHepoM KocMoHaBTHKU K. O. IlnonkoBckum.

I'paduk 3aBUCUMOCTH, WIUTIOCTPUPYIOILEH MOITyYEHHYIO UM (OpPMYITy, IOKa3aH Ha PHUCYHKE.

T, KM/C

-

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

W3 rpaduka BuaHO, 4TO momydeHHas L[MONKOBCKMM 3aKOHOMEPHOCTh MOXET OBITH KPaTko C()OPMYITHPOBAHA CIEAYIOUINM
00pa3oM: eciii CKOPOCTh UCTEUSHHUS Fa30B U3 COILIA JABUraTelisl IOCTOSIHHA, TO IIPY YMEHBIICHHH MACChl PAKEThl B TEOMETPHIECKON

TIPOTPECCHH MOIYIbh CKOPOCTH PaKeThl BO3pacTaeT B apudmerndueckoil mporpeccuu. MHBIMH ClIOBaMH, €CIH MPH yMEHBIICHUN
mo

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

mo .. .. o o
(— =4) Mozmynb CKOPOCTH pakeThl BO3pacTeT e Ha 1 km/c. M13-3a Takoi 3aKOHOMEPHOCTH Pa3rOH PaKeThl 0 BHICOKOH CKOPOCTH
m

Tpe6yeT OuY€eHb OOJIBIIOTO pacxona TorjiBa.

25. 3amanme 21 Ne 747

MoskHO 11 ucnosib30BaTh ¥ 30 OMUCAHHOW KOHCTPYKIMH B LEMSIX NOCTOSIHHOTO TOKa?

1) Jla, Tak Kak IPOBOJHUK C IIOCTOSHHBIM TOKOM TaK K€, KaK U ¢ IepeMEHHBIM, CO34aéT BOKPYT ce0sl MarHUTHOE IOJIE.

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

3) Her, Tak Kak HEBO3MOXHO M3TOTOBHUTH CJIEMSINEE IEKTPOHHOE YCTPOHCTBO, KOTOpPOe OyAeT perucTpHpOBaTh ITOCTOSHHBII
TOK.

4) Her, Tak xak Y30 cpabaTbIBaeT IpH MOSBICHUH NPOHHU3BIBAIOIIETO KATYIIKY IT€PEMEHHOTO MarHUTHOTO IOJS, KOTOpOe
MO2KET OBbITh CO3JJAHO TOJIBKO NMEPEMEHHBIM TOKOM.

choiicmo 3aIUTHOI'0 OTKIIIOYCHHUA

JKn3Hb COBPEMEHHOTO YENIOBEKa HEBO3MOXKHO MPEJICTABUTh 0€3 PasIMYHBIX JIEKTPONPHOOPOB. DIEKTPHIECKHE JIAMIIEL,
IEKTPOIUIMTBI, 3JIEKTPOYAHHUKM, TEJIEBH30PbI, XOJOIMJIBHMKH, ayAno- W BHJCOCHUCTEMbI, (EHbl W MHOTHE Jpyrue
9JIEKTPONPHOOPH! IIPOYHO BOLUTH B HAIIY KH3HB. [l obecrieueHnst paboThl 3THX MPUOOPOB BCe MOMEIIEHHMs, IpeTHa3HAYCHHBIE
JUIsL TIOCTOSIHHOTO WJIM BPEMEHHOTO IIPOXKMBAaHHS ueJoBeKa, dnekTpuduumpyrorcs. CranmapTsl, NPUHATHIE B Halleil cTpawe,
MIpeyCMaTpUBAIOT IMOAKIIOYEHHE JIIEKTPONPHOOPOB K TepeMeHHoMy HampspkeHmio (220 B, 50 I'm). B momemienme oOBIMHO
BBOJATCSl TPU TIPOBOJA — HYNEBOH, (a3HbIi 1 3a3eMisttoluid. [IpH MOAKIIOYEHNH BUIKH 3IEKTPONPUOOpa MEXAY HYIEBBIM U

2018-09-11 13/30


https://phys-oge.sdamgia.ru/problem?id=747
https://phys-oge.sdamgia.ru

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

(hazHBIM TIPOBOIOM (ITOCPEACTBOM PO3ETKH) HA MpUOOp MoJaéTcs Hy)KHOE MEPEMEHHOE HaNpsDKEHHE, U B LIENH MpuOopa HaYuHAET
NPOTEKATh IEPEMEHHBIH JJIEKTPHYECKUH TOK. 3a3eMJIIOIMI IPOBOJ IPH ITOMOIIM CHEIHATBHOrO KOHTAaKTa, MMEIOIIErocs B
po3eTKe, MOAKIIoYaeTcs K KopIycy npubopa.

TTockonbky mepeMeHHOe HampshKeHHe, O KOTOpPOM HIET pedb, ONAcHO Ul XKHU3HH, BAKHOI 3anmadeil siBisieTcss obecriedeHue
0e30MacHOCTH TOAKIIOYCHUS JIIEKTPOrpuOOpoB. B  dwacTHOCTH, HEOOXOMUMBI CHEUUANTBHBIE MPUCIOCOOTIECHUsS, KOTOpHIE
o0ecIeYrBaroT OTKIIOYCHHE MOMEIIECHHSI OT CETH NMePeMEHHOr0 HANpsDKEHUS B CIydae BOSHUKHOBEHUS YTEUKU DJICKTPUYECKOTO
ToKa U3 (ha3HOTO MPOBOJA Ha 3a3eMILIOIIMH MPOBOA — Yepe3 MOBPSKAEHHYI0 M3OJSLMIO WIM 4eJoBedeckoe Teno. Takoe
HPHUCIIOCOOIEHNE HAa3bIBACTCS YCTPOMUCTBOM 3aUTHOrO oTKiItoueHus (Y30).

Pucynox. ITpunyun oeticingia Yempolcmed 3auumyoco omxioverua (V30)

[Mosicaum npuHmn aeiicteus Y30 mpu momoIny prcyHKa. Bxoxsiiue B momeneHue HyneBoi u ¢asusiii nposoaa (0 u @)
MOJKIIIOYAIOTCST K BXoAHBIM KoHTakTtam (1) Y30, a mpoBoma, maymue K po3eTkaM - K BBIXOJHBIM KoHTakTaMm (2) Y3O.
3azemsttomuii mpoBox (3) k Y30 He MOAKIIOUaeTcsi, OH MOACOSAMHSCTCS HANPSAMYIO K CHELUAbHOH KieMMe B po3eTke. [l
BryroueHns Y30 (M nmojaun HaNpspKeHUs B PO3ETKH) HYXKHO HAXXKATh KHOIKY (3) - B pe3ylsTaTe 3TOr0 NPYKUHHBIE KOHTAaKTHI (4)
3ambIkatoTes, 1 Y30 mpomyckaeT Tok. IIpu 3ToM 0AHOBpPEMEHHO BKIIIOUAETCsI MUTAHUE NIEKTPOMAarHura (5), KOTophIil yaepKuBaeT
KOHTAKTHI (4) B 3aMKHYTOM cocTostHuH. HyeBoit 1 (a3HbIH PpoBoa PacIIOI0KEHEI TapauIeNnbHO APYT APYTY H IPOXOJT Yepes
OTBepCTHE B KapKace, Ha KOTOPOM HaMOTaHa KaTyIuka (6), comeprkaliias MHOTO BUTKOB ITPOBOJIOKH (HyJIeBO# U (a3HbIN TPOBOia He
HMMEIOT JIEKTPHUYECKOT0 KOHTaKTa ¢ KaTymkor). [Ipu HopmanmbHON paboTe J1eKTponpHOOpOB TOK, TEKYIIHii 1Mo (ha3sHOMY ITPOBOLY,
B TOYHOCTH DPaBEH TOKYy, TEKyIIeMy IO HYIEBOMY NPOBOAY, NpHU4EM B KaKAbIH MOMEHT BPEMEHH 3TH TOKH TEKyT B
MIPOTUBOIIOJIOXKHBIX HANpaBieHWsX. [lo3ToMy mpu HOpMaibHONH paboTe 3IEKTPONPHOOPOB MarHUTHOE II0JIe, CO3aBacMoe
COBMECTHO TOKAaMH, TEKYIIUMHU B HYIEBOM U B (pa3HOM HpOBOJE, ONMU3KO K Hymro. IIpy BO3HUKHOBEHHH yTEUKH TOKa u3 (pazHOTo
IpOBOJAa B 3a3eMIIAIOIIMIA NPOBOA (HAIpUMEp, B pe3ylbrareé OJHOBPEMCHHOIO IIPHUKOCHOBEHMSI YelIOoBeKa K (hasHOMY M K
3a3eMIISIOLIEMY TIPOBOAY) OanaHC HapymIaeTcs - TOK, TEKYIIUH O HYJIEBOMY IIPOBOLY, CTAHOBUTCS MEHBIIE TOKA, TEKYIIEro IO
(asHOMY TIpOBOAY (YacTh TOKa yTEKaeT 4epe3 3a3eMIIIONIMI MIPOBOJI «KMUMO» HYIEBOTO). BcieacTBrue 3TOro BOKpYT HYJIEBOTO U
(asHOrOo MpoBOAA BO3HHWKAET 3aMETHOE IIEPEMEHHOE MAarHMTHOE II0Jie, KOTOpoe BbI3bIBaeT mossieHne O C MHAyKIMH B
HaMOTaHHOIl Ha Kapkac karymke (6). B pe3ynsrare B KaTynike Ha4MHAeT MPOTEKATh MEPEMEHHBIH AIIEKTPUYECKUI TOK, KOTOPBIH
perucTpupyeTcs CHeIsIiuM SJIEKTPOHHBIM yCcTpoicTBOM (7). DTO yCTpoOMCTBO cpa3y ke pa3MbIKaeT Kirod (8) u TeM caMbIM
OTKIIIOYAeT MUTAHHE IEKTPOMarHura (5), KOTOpHIi, B CBOIO OYepe/ib, MepecTaéT ynep)KUBaTh B 3aMKHYTOM COCTOSIHUHM KOHTaKThHI
(4), 1 oHM TIOX AEHUCTBHEM MPYKUHBI TAKXKE PA3MBIKAIOTCS, OTKIIFOYAs PO3ETKH OT HYJIEBOTO U (Pa3HOTO MPOBOJA.

13 npuBenénHoro omucanus sicHo, 4to Y30 Oyner cpabaThiBaTh BO BCEX CIIydasiX, Korma OyIeT CTaHOBHUTHCS OTIMYHBIM OT
HyIIsl CyMMapHBIH TOK, TEKyIIUil uepe3 HyleBol U (a3HbIi MpoBOIa, MPOMYIIEHHBIE Yepe3 KaTymKy (6). Y30 KOHCTpYyHPYIOT TaK,
4YTOOBI OHO CPAdATHIBAIIO U Pa3phIBAJIO MUTAIOIIYIO LIEIb 32 MAKCUMAaJIbHO KOPOTKHH MPOMEXYTOK BPEMEHH, YTOOBI 3JIeKTPHUUECKUiT
TOK HeE YCIIeJl HAHECTH BPEJl YETIOBEUCCKOMY OPraHH3MY.

26. 3apanme 21 Ne 801
Ha pucynke npuBeneHsl (a3oBele AuarpaMMbl IS TPEX Pa3TUYHBIX BEIMIECTB. Y KaKOTO M3 BEIIECTB BHINIE TEMIIEPaTypa
TpoitHO# ToukKn? MaciTabbl Ha BCceX rpaduKax OJMHAKOBBIC.

P & [2]

t t f
1) y nmepBoro
2) y BTOpOro
3) y TpeTsero
4) y Bcex TpEX BEIIECTB OJMHAKOBAs
®da3oBbIC AUArPaMMBI

BemectBa BOKPYT HaC 4alle BCEro HaXoIsATCsA B OJHOM U3 TpéX OCHOBHBIX arpe€raTHbIX COCTOSIHMN — TBépHOM, KHUJIKOM 160
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razoobpasHom. IIpu ompemenéHHBIX yCIOBHAX, CBOMX JUIS KaXKAOTO BEIIECTBA, BO3MOXKHBI IIEPEXOJBI BEMIECTBA H3 OJHOTO
arperaTHOro COCTOSIHUSL B JIPyroe. ATperaTHble COCTOSHHS BEIIECTBAa YacTO HA3hIBAIOT (ha3aMH, a HMEePEeXOAbl MEXIy HUMH —
(azoBeiMu nepexonamu. Hanpumep, Boga npu temneparype 0 °C u qaBneHnu 1 aTM. mepexoauT U3 XKUAKOH ¢as3sl B TBEPAYIO (U
OTBOZIE TEIUIOTHI) MO0 M3 TBEPIOH (ha3sl B XKHUAKYIO (IPH MOABOJE TEIUIOTHI). [IpH OTCYTCTBHHM TEII000MEHA C OKPY)KAIOIMMHU
Tenamu JBe (a3bl BEMIeCcTBa MOTYT CYIIECTBOBATh OZHOBPEMEHHO (Hampumep, npu temneparype 0 °C u gaBnenuu 1 atm. nén u
BOJIa MOTYT HAaXOJUThCS B TEIJIOBOM PAaBHOBECHH APYT C ApyroM). OTBIT TOKa3bIBaeT, YTO TEMIEPATypa, PH KOTOPOH MPOUCXOIUT
TOT WX WHOH (Da30BBIN Iepexof, 3aBHCHT OT JaBieHHs. Hampumep, mpu NMOHMKCHUH NABICHMS TEMIICpaTypa KUIEHUS BOJBI
MMOHMKAETCS, ¥ I03TOMY BBICOKO B ropax BoJia KUIIUT Ipu Temneparype, Menbiueid 100 °C.

Jns Toro 4toOBl onpeaeniTs, B Kakod (asze OyaeT HAXOAWUTHCS BELICCTBO NPH JaHHBIX YCIOBHAX, a TaKKe HaXOOUTh, KaK
OyIyT MPOUCXOMUTH B3aUMHBIC MPEBpAICHUS MEXIy (a3zamMu, HCHONB3YIOTCS CICIHaIbHbIC TPadUKH, KOTOPHIC HA3bIBAKOTCS
(hazoBrIMH HarpaMMaMi. B kadecTBe mpuMepa Ha pUCYHKe MOoKa3aHa (azoBast AuarpaMma Jiist BOJIBL.
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dasoBas AuarpamMma IpeacTaBisier coboil rpaguk, Mo rOpU3OHTAIBHOI OCH KOTOPOro oTioxeHa Temmeparypa ¢ (B °C), a mo
BEPTHKAIGHOI OCHM — HaBieHHe p (B arM.). JIMHUSMH Ha IuarpaMMe ITOKa3aHbl BCE BO3MOXKHBIC HAOOPHI TEMIEpaTyphl H
JaBIEHHS, IPH KOTOPHIX MPOUCXOAMUT TOT WM MHOH (a3oBblii nepexos. Ha Hamewm pucynke nuans AO cooTBETCTBYET (ha30BOMY
nepexony néx-map (M oOparHo), ymHHI BO — (a3oBoMy mepexoxy Hap-KHAKOCTh (u obparHo), muHUS CO — da3oBomy
nepexoay >KUAKOCTh-1EN (1 0OpaTtHO). COOTBETCTBEHHO, 0OjacTH | Ha gUarpaMMe COOTBETCTBYET TBEPAOE COCTOSHHE BOMBI,
obmactu 11 — rasoo6pasHoe coctosiHue, a obmactu 111 — xuakoe cocrosHue. {1 TOro 4TOOBI ONPENENHUTh, B KAKOM COCTOSTHUH
HaXOJMTCS BOAA MPH IAHHBIX YCIOBHAX, HY>KHO BBIACHHUTH, B KaKoi M3 3THX 00iacTeil Ha quarpamme JIEKHUT COOTBETCTBYIOIIAs
touka. Hanpumep, npu temneparype +70 °C u gaBnenuu 0,2 aT™M. COOTBETCTBYIOIIAs ToYKa | JIGKUT Ha quarpamme B obmactu 11,
YTO COOTBETCTBYET ra3o00pa3HOMy cOCTOsiHHIO. Taioke mpu moMoiy (pa3oBoi AuarpaMMbl MOXKHO OIPEIeIsiTh, Kakoi (ha3oBblit
nepexox OyJeT coBeplIaTh BEIIECTBO IPH M3MEHEHHH OJHOTO M3 mapamerpoB. Hampumep, ecnm npu moctossHHOM JaBieHud 1,3
aTM. yBenmuuBath TeMmeparypy oT —50 °C mo +40 °C, To Bozma OyaeT mepexoanuTh U3 TBEPIOTO COCTOSHUA 2 B )KUAKOE COCTOSHHE
3. Haxonen, npu nomomy (a30BOH JuarpaMMbl MOXKHO BBIICHHTb, KaK H3MEHsSETCS TeMmIepaTypa ()a3oBOro Iepexoja IpH

M3MEHEHNH TaBieHns. Hampumep, U3 AuarpaMMbl BUAHO, YTO MPH MOBBIIICHUH JABICHHS TEMIIEPATypa KHICHUS YBEITHIUBACTCS
(xpuBast OB).

W3 ¢a3zoBoii auarpamMmel BUaHO, uto JIWHUA AO, BOu CO cxonatcs B ogHo# Touke O. DTO 03HAYAET, YTO MPH TEMIIEpaType u
JaBJIEHHH, COOTBETCTBYoMUX Touke O, Tpu (a3el Boabl (TBEpAas, KUAKas U ra3000pa3Has) MOI'yT OJHOBPEMEHHO CYIIECTBOBATh B
paBHOBecuH ApyT ¢ ApyroMm. Touka O Ha3bIBAETCS TPOMHOW TOUKOI.

27. 3amanue 21 Ne 828

Ha pucynke mpuBemens! (a3oBble AuarpaMMbl Ui TPEX Pa3lUYHBIX BEHIECTB. Y KAaKOTO W3 BEIIECTB HIDKE TeMIlepaTypa
TpoitHo# Toukn? Macitabbl Ha BCceX rpaduKax OJMHAKOBEIC.

P P P

1) y nepBoro
2) y BTOpOTO
3) y Tpetbero
4) y Bcex TpEX BEIIECTB OANHAKOBAS

28. 3amanme 21 Ne 855

HpI/I MOHTAXX€ CHCTEMbI BOASAHOI'O OTOINICHHUA C HCIIOJb30BAaHHUEM 0I[H0pr6HOﬁ CXEMbI BO BCCX KOMHAaTax ITOCTaBHIIA
OIMHAKOBBIC 6aTapeH C paBHOﬁ TIOMAAbK0 MOBEPXHOCTHU. Bce xoMHaTHI TCIJIOU30JIUPOBAHbI OAUHAKOBO. HpI/I 9TOM

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

2018-09-11 15/30


https://phys-oge.sdamgia.ru/problem?id=828
https://phys-oge.sdamgia.ru/problem?id=855
https://phys-oge.sdamgia.ru

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

2) B KOMHaTax, Haubosee ynanéHHbIX OT IJIAaBHOTO CTOSKA, OyAeT Teriee
3) Bo Bcex KOMHaTax TemIieparypa OyJaeT oIMHaKOBOH
4) cucrema BOJSHOTO OTOIJICHHUS He OyaeT paboTaTh

BonsHoe oTorieHne

Heo0xomuMocTh B OTOIUICHHH BO3HUKIIA B HE3allaMsTHBIE BPEMEHa, OJHOBPEMEHHO C TeM, KaK JIFOIY HayYHJIHCh CTPOUTH VIS
ce0st camMple MIPUMUTHBHBIEC XHUIMINA. [lepBble KUINIa OTAIUIMBAINACH KOCTPAMH, MOTOM MX CMEHHIHM Odard, 3aTeM — Iedd. B
XO0JIe TEXHUYECKOT0 Iporpecca CUCTEMbl OTOIICHUS IIOCTOSIHHO COBEPIIEHCTBOBAIMCH U YIIyUIIANUCh. JIroAn yumiiuch NpuMeHsTh
HOBBI€ BH/IBI TOIUINBA, NPUIYMBIBATIH Pa3Hble KOHCTPYKIMH OTOMHTEIBHBIX IPHOOPOB, CTPEMIIIICH YMEHBIIHUTH PACXOM TOPIOIEr0o
U caenaTb paboTy OTONUTENBHOI CHCTEMBl aBTOHOMHOM, He TpeOyIolieil OCTOSTHHOTO KOHTPOJIS YelloBeKka. B HacTosiee Bpemst
HauOoJbIlIee  PACTIPOCTPAHEHHE MONYYHIH CHCTEMBI BOJSHOTO OTOIUICHHUS, KOTOpO€ NpHMEHsSeTcs AaiIs oborpeBa Kak
MHOTOKBapTHPHBIX JOMOB B TOpOfaX, TaK M HEOONBIINX 37aHUH B CEIbCKOH MeCTHOCTH. [IpHHIMI paboThl CHCTEMBI BOJSHOTO
OTOIUICHUS (CM. PHCYHOK) yAOOHO MOSCHATH HA IIPEMEPE OTOMUTEIBHON CHCTEMBI HEOOIBIIIOTO XKIIJIOTO TOMa.
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VcTOYHNKOM TEIIOTHL JUIl OTONHUTENBHOM CHCTEMBI CIYXHT Hedb 1, B KOTOPOH MOTYT CropaTb pa3iUdYHBIE BHIBI
OpraHMYEecKOro TOILUIMBA — JIPOBa, TOP(], KAMEHHBII yroib, IPUPOAHBIH ra3, HeYTENPOLYKTHI U IIp. [Ieus HarpeBaeT BOy B KOTIIE
2. Ilpu HarpeBaHHH BOJa pacIIMpsieTCs M €€ IUNIOTHOCTh YMEHBIIACTCS, B pe3ylbraTe 4ero OHa IOJHUMAaeTcs M3 KOTa BBEpX IO
BEPTUKAIBHOMY IJIABHOMY CTOSKY 3. B BepxHeil 4acTH IIaBHOTO CTOSKa PAcCIOJOKEH HMMEIOIUH BBIXOA B armochepy
pacIIMpUTENbHEIN 0ak 4, KOTOPBIH HEOOXOIUM H3-3a TOTO, YTO 00BEM BOJBI yBEINUMBACTCS IIpU HarpeBaHud. OT BepxHEeH JacTH
IIABHOTO CTOSIKA OTXOAMT TpyOa 5 («ropsumii TpyOOmpOBOA»), MO KOTOPOMY BOJa MOAAETCA K OTONHTENBHBIM IpuOOpam —
GatapesM 6, COCTOSIIIMM W3 HECKOJBKMX CEKIMH Kaxmas. Ilocnme mporexanust yepe3 Garaped OCTHIBIIAs BOJa MO OOpaTHOMY
TpyOOonpoBOay 7 BHOBb IONAaeT B KOTEN, OMATH HArPeBAeTCs M CHOBA MOAHMMAETCS MO IIIaBHOMY CTOsIKY. [Ipu Hanbonee nmpocToit
OZIHOTPYOHOW cxeMme Bce OaTapen COENUHSIOTCS JPYr C APYroM TakMM o0pa3oM, YTO BCE CEKI[MM OKAa3bIBAIOTCS MapajlIeNIbHO
HOJICOCANHEHHBIMU K TOpsiueMy M K oOpaTHOMy TpyGompoBoay. ITockonbKy Boja MpH NMPOTEKaHWH 4epe3 Oarapen MOCTENEeHHO
OCTBIBACT, M HOAJEP)KaHNUs OJMHAKOBOU TEMIIEpaTyphl B pa3HBIX MOMENIEHHSIX B HUX JENAI0T OaTapen ¢ pasHBIM YHCIIOM CEKIHH
(TO ecTh ¢ pa3HOW IUIOIIAJBIO MOBEPXHOCTH). B TeX KOMHATaX, B KOTOpBbIE BOAA IIOCTYIAeT paHbLIC M MO3TOMY HMeeT Ooiee
BBICOKYIO TEMIIEpaTypy, KOJIMYECTBO CEKIMH B Oarapesx AeNaroT MeHblIe, ¥ HaoO0opoT. Boxa B Takoil oTomuTensHO# cucreme
LUPKYJIUPYET aBTOMATHYECKH, A0 TEX IIOp IOKa B MEYH TOPUT TOIUIMBO. J[Jsi TOrO 4YTOOBI LMPKY/ISLHs ObUla BO3MOXKHA, BCE
ropstane TpyOOnpoBoasl U 0OpaTHBIE TPyOOIPOBOJBI B CHCTEME AENAIOT JHO0 BEPTUKAIBHBIMHU, JIMOO ¢ HEOOJBIIMM YKJIOHOM B
HY)XHYIO CTOPOHY — TakK, 4TOObI BOJa II0 HHUM IIa OT IIABHOTO CTOSKAa OOPaTHO K KOTJIy HOJ ACHCTBHEM CHIIBI TSDKECTH
(«camoTékoM»). CKOPOCTh LIUPKY/IALMH BOABI U CTEIIEHb 000TrpeBa MOXHO PEryIMpOBaTh, YMEHbIIAS MM YBEJINUMBAsT KOJIMIECTBO
TOIIMBA, CTOPAIOIIET0 B YU B SMHMIY BpeMEHH. Boaa HUPKyIHpyeT B OTOMUTENBHBIX CHCTEMaX TAKOTO THIA TEM Jyd4llle, 4eM
OoJTbIIIe PACCTOSIHUE 110 BBICOTE MEXKAY KOTJIOM M TOPSIYMM TPyOOnpoBooM. [103ToOMy Heds ¢ KOTIIOM CTaparoTCsl pacroliarath Kak
MOXXHO HIKE -OOBIYHO MX CTaBST B MOJBAJE JIHOO, IPH €ro OTCYTCTBHHM, OMYCKAIOT J0 YPOBHS 3€MJIH, a TOPSYHi TPyOOIpoBOL
HPOBOJIIT 110 YEPAKY.

Jlng HOpManbHOI paboTHl OTONMMTENHHOH CHCTEMBI OYEHb Ba)KHO, YTOOBI BHYTpHM He€ He ObUIO Bo3myxa. Jlist BeIMycka
BO3IYIIHBIX NPOOOK, KOTOPbIe MOTYT BO3HHMKaTh B TpyOax M B Oarapesix, CIyXaT CIEeLUabHbIE BO3IYyXOOTBOAYHMKH, KOTOPBIE

OTKPBIBAIOTCA NPHU 3allOJJHCHUU CHUCTEMBI BOHOfI (Ha PUCYHKE HE HOKa3aHLI). Taxxe Ha pr6ax B HIDKHEH YacTH CHCTEMEI
YCTaHaBJIMBAIOTCS KPaHbI 8, IIpU IOMOIIU KOTOPBIX U3 OTOMMTEIILHON CUCTEMBI npu H606X0}1HMOCTI/I CJIMBACTCA BOJIA.

29. 3amanme 21 Ne 882
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B snexrpoxuHamMuaeckoM MHKpodoHe, n300paxEHHOM Ha PUCYHKE, OABIDKHYIO KaTyIIKy paclioiaraioT Oimke K OXHOMY U3
MIOJIFOCOB NTOCTOSIHHOI'O MarHuTa, IOTOMY 4TO

1) kaTymKy Tak yao0Hee NPUKPEeIsITh K MeMOpaHe

2) pH TAKOM HOJIOKEHHHU KaTyLIKA H3MEHEHHE MarHUTHOT'O TI0TOKA 4epe3 He€ npH KosieOGaHusAX MeMOpaHbl MAaKCUMAIIBHO
3) Ipu TaKOM MOJIOKESHHH KaTYIIKA M3MEHEHNE MarHUTHOTO ITOTOKA Yepe3 Heé Mpu KoyieOaHusIX MeMOpaHbl MUHUMAJIBHO
4) Takoe MoJIOKEHUE KaTYIIKH 00JIeryact e€ MoJKIIF0YCHHE K JIEKTPUYECKO Henu

Mukpodon

B COBpEMEHHBIX TEXHHUYECKHX YCTPOHCTBAX, MPHMEHSAEMbIX IS 3alMCH M TPAaHCISALUM 3BYyKa, HEBO3SMOXKHO OOOHTHCH Oe3
MHUKpo(hoHa. MHUKPOYOH — 3TO yCTPOHCTBO, IIpeHA3HAYEHHOE VIS PeoOpa3oBaHMs 3BYKOBOH BOJIHBI B DJIEKTPHYECKUH CUTHAI,
KOTOPBIIl 3aTE€M MOXKET MCIIONIB30BATHCS IS 3aIMCH 3BYKA, JUIS €0 YCHICHMS WIM BOCIPOM3BeNCHHUs. MUKPO(OHBI MOI'YT UMETh
pa3IuYHBIe KOHCTPYKIMH, UX PaboTa OCHOBBIBACTCS HA PA3IMYHBIX (QU3MUeCKHMX NpuHOuMNax. OpHako Bce MHUKPOGOHBI UMEIOT
001II1e EMEHTHI KOHCTPYKIIMU — 3TO MeMOpaHa, KOTopasi BOCHIPHHUMAET 3BYKOBbIE KOJEOaHUs, U JIEKTPOMEXaHNUECKas 4acTh,
KoTOpas mpeobpa3yeT MeXxaHHIeCKHe KOIeOaHNs! B DJICKTPOMarHUTHEIE.
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PaccmoTpuMm B KadecTBe Hamboiiee IPOCTOrO MpUMepa IJIEKTPOAMHAMHYECKUH MHKPO(QOH C IMOABMKHON KaTymkod. OH
COCTOUT M3 KOpIIycCa, BHYTPH KOTOPOTO HETOABM)KHO 3aKPEIUIEH IMOJI0COBOH mocTOsHHBIA MarHUT IIM. Ympyras memOpana M
BBIHECEHA Ha OJJMH M3 TOPLOB Kopiryca MukpogdoHa. K memOpane npukperuieHa katymka K, Ha KOTOpy:0 HAMOTaHO MHOTO BUTKOB
mpoBoja. Karymka pacronoxeHa Tak, 4TO OHa HAaXOAUTCS BOIM3M OJHOTO M3 MOMIOCOB MarHMTa. IIpm BO3mEHCTBHU 3BYKOBBIX
BOJIH Ha MeMOpaHy OHa IPUXOJHUT B KoJeOaTeIbHOE JBHKEHHUE, M BMECTE C Hell HadMHAeT KojeOaThCs KaTyIlKa, ABUTasCh BIOJb
TIPOJONBHOI OcM MarHuTa. B pesynmsrare 3TOro M3MEHSETCSl MarHUTHBIH MOTOK 4Yepe3 KaTyIIKy, W B Hell, B COOTBETCTBUH C
3aKOHOM OJIGKTPOMAarHUTHOW WHJIYKIMH, BO3HHKAeT IIEPEMEHHOE HaIpsDKEHHE. 3aKOH M3MEHEHHs JTOr0 HalpshHKeHHS
COOTBETCTBYET 3aKOHY KoJeOaHUI MeMOpaHbI MO/ JeHCTBHEM 3BYKOBBIX BOJH. TakuM 00pa3oMm, MEeXaHHUECKHI CUTHAM (3ByKOBast
BOJIHA) HpeoOpasyercs B dJIEKTpUUecKuil (KoieOaHWs HampsHKEHHs MeXIy BBIBOAaMHM HAMOTAaHHOTO Ha KAaTyIIKy IIPOBOJA),
KOTOpBI 3aTeM TOJaéTcs Ha CIENHaIbHYI0 OJIEKTpHYecKylo cxeMmy. CremoBaTelnbHO, B JAaHHOM THIE MHKPOQOHA
DJICKTPOMEXAHHUYCCKAasA 4aCThb COCTOUT M3 IMOCTOSHHOI'O MarHuTa, HO}lBH}KHOI‘/’I l'lpOBOJ'lO‘lHOfI KaTylmKu 1 SHeKTqueCKOﬁ oenu, K
KOTOpPO¥ OHA MOKITIOUCHA.

CylIecTBYIOT M APYTHe THIIBI MUKPO(QOHOB — KOH/EHCATOPHBIH MUKpodoH (B HEM MeMOpaHa HpUKpeIUieHa K OJHOW W3
IUTACTUH BKIIIOYEHHOTO B JJEKTPHUECKYIO IENb KOHAEHCATOpa, B PE3yNbTaTe 4ero MpH KoJIeOaHWsSX MeMOpaHBI U3MEHSETCS ero
JNeKTpudecKast EMKOCTB), yroJIbHbIH MUKpO(oH (B HEM MeMOpaHa Mpyu KojeOaHUsIX JaBUT HA YTOJIbHBIIM MOPOIIOK, BKIIIOYEHHBIN B
3NEKTPUYECKYIO IeTb, B PE3yNETaTe Yero N3MEHSETCSI €r0 CONPOTUBIICHUE), MTHe30MUKPO(OH (ero paboTa OCHOBaHA Ha CBOMCTBE
HEKOTOPBIX BEIIECTB — MbE303JICKTPUKOB — CO3/1aBaTh NEKTPHIECKOE MOJIe NPH AeopMalisx), a Takke Pt MOAUGHUKALMN STHX
THUIIOB MHKPO(OHOB.

30. 3aganue 21 Ne 919

Kaxkoe(-ue) yrBepsxaenue(-s1) crpaBeyinBo(-b1)?

A. T'poMKOCTB 3ByKa Bcerzia ociiabeBaeT B KOHIIE 'POMOBBIX PacKaToB.

b. N3mepsiemblii HHTEpBa BpeMEHH MEX/Iy MOJHHEH U COIPOBOXKJAIONIAM €€ TPOMOBEIM PacKaToOM HHKOrza He ObiBaeT Goiee
1 MuH.

1) Tonbko A

2) ronsko b
3)uA,ub
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4)uu A, vu b

Mounnus u rpom

ATMocC(hepHOE IEKTPUUECTBO 00pa3yeTCs M KOHIEHTPUPYETCS B 00Jakax — OOpa30BaHUSIX W3 MEJNKHX YAaCTHI[ BOJIBI,
HAXOAALICHCS B KHUIKOM HIH TBEPIOM cocTosHUH. [Ipu mpoOieHun BOASHBIX Kalleidb U KPUCTAIUIOB JIbJA, IPU CTONKHOBEHUSIX HX
C HOHAMK aTMOC(EPHOTo BO3/1yXa KPYITHBIC KAIUTH U KPUCTAJUIBI MPHOOPETAIOT N30BITOYHBIN OTPHUIIATEIILHBIN 3apsil, & MCIKHE —
TIONIOXKHUTENBHBIN. Bocxonsimue moToku Bo3Iyxa B TPO30BOM O0JIaKe TIOAHUMAIOT MEJIKHE KAIUTH M KPUCTAJUIBI K BEpPIINHE 001aKa,
KPYIHBIE KaIlJIM U KPUCTAJIbI OITYCKAIOTCSl K €r0 OCHOBaHHUIO.

3apspkeHHbIE 0071aKa HABOAST Ha 36MHOM IOBEPXHOCTH MO COOOH MPOTHUBOIIONIOKHBIA MO 3HAKy 3apsia. BHyTpu oOnaka u
Mexay obmakoM M 3emi€il  co3maéTcs CHIBHOE IEKTPUUYECKOE MOJIe, KOTOPOEe CHOCOOCTBYET HOHU3ALMI BO3AyXa H
BO3HHUKHOBEHHIO HICKPOBBIX Pa3psIoB (MOJHHIN) Kak BHYTPH 00J1aKa, Tak U MEXIy 00JIAKOM M IMTOBEPXHOCTHIO 3eMITH.

FpOM BO3HHUKACT BCJICACTBUEC PE3KOT'0 paCIIMPEHUS BO3AyXa 1P U 6LICTpOM TMOBBIICHUN TEMIIEpATYpPbl B KaHaJI€ paspsia
MOJIHHH. BCHLIHIKy MOJIHUHU MBI BUIUM MPAKTHICCKN OOHOBPEMEHHO C Pa3psAa0M, TaK KaK CKOPOCTh paCIpOCTPAaHCHUA CBETA OUYCHb

BEJIMKA (3-108 m/c). Paspsin monuum anurces Beero 0,1-0,2 ¢. 3ByK pacmpoCTpaHseTcs 3HAYMTENbHO MeajcHHee. B Bo3myxe ero
CKopocTh paBHa mpuMepHO 330 m/c. UeM nanbliie OT HaC MPOU3OIIEN pa3psi MOJHUM, TEM JJHHHEE May3a MEXIy BCIBIIIKONW CBETa
u rpoMoM. 'poM OT oueHb Aanékux MOJIHUI BOOOIIE HE JOXOAUT: 3BYKOBasi SHEPIUs pacCenBAETCs U MOMIOMaeTcs 1o myTu. Takue
MOJIHAH Ha3bIBAIOT 3apHUIlaMU. KaK IpaBUiio, TpOM CIIBIIICH HA PAacCTOSHUU 110 15-20 KHIOMETPOB; TaKUM OOpa3oM, €CIH
HaOTIOIaTeN b BUAUT MOJTHHIO, HO HE CIIBIIINT TPOMa, TO TPO3a HAXOUTCS Ha pacCTosHUK 6oJiee 20 KHIOMETPOB.

I'poM, COPOBOXAAIOMHUA MOJTHUIO, MOXKET JIIUTHECSI B TeUECHHE HECKONBKMX CeKyHA. CymecTByeT JBe IPUYHHEL,
O0BSICHAIONIME, OYEMY BCJIE/ 3a KOPOTKOI MOJIHMEH cibliiatcs Gosee MM MeHee JI0JITrue packaThl rpoMa. Bo-nepBbix, MOIHUSA
HMeET OYeHb OOJBIIYIO IIHHY (OHA U3MEPSIETCs KWIOMETPaMHU), TIO3TOMY 3BYK OT Pa3HBIX €€ y4acTKOB JOXOMHUT 4O HaOonaTens B
pa3Hble MOMEHTBI BpeMeHH. B0-BTOPBIX, IPOUCXOIUT OTpa’ke€HHE 3ByKa OT 00JIaKOB U Tyd — BO3HHKaeT 3X0. OTpakeHHeM 3ByKa
0T 00J1aKOB OOBACHAETCA IIPOUCXOAIIECE HHOTJA YCUIICHHE IPOMKOCTH 3ByKa B KOHLIE TPOMOBBIX PACKaTOB.

31. 3aganue 21 Ne 980

B HOHHSaHHOHHOﬁ KaMepe AbIMOBOI'O U3BCHIATEIS IPOBOAUMOCTL BO3JyXa obecrieunBaeTcs

1) TOJIBKO MOJIOXKUTENBHO 3apSHKCHHBIMH HOHAMH

2) TONBKO OTPHLATEIBHO 3aPsUKEHHBIMU HOHAMHU

3) HOJIOXXHUTETBHO U OTPHLATEIBHO 3aPSHKCHHBIMHE HOHAMHE
4) TonbKo anbgha-4acTUIAMH

HoHu3aIiioHHEIH AEIMOBOI H3BEIATENb

ITokapsl B KHIBIX M MPOM3BOACTBEHHBIX NOMEIIEHHUSX, KaK M3BECTHO, MPEJICTABISIOT CEPhE3HYIO0 OMACHOCTH JUISA JKH3HU U
3]I0pPOBBS JIFONEH M MOTYT CIIY)KUTH NPUYMHOW OONBIINX MaTepHalbHBIX MOTepb. [1o ATol NmpuuYMHE BaKHOH 3ajgadeil sBiseTCS
oOHapy>KeHHe Io)kapa B CaMOM Hadalle €ro BO3HMKHOBEHHS M PaHHEE ONOBEINEHHE JTIONeH o Hadane BosropaHus. s pemieHus
9TOH 3a7auyl UCIIOJIB3YIOTCS PA3IMYHbIE CUCTEMBI I0XKapHOW CUTHAIU3AIMK, OCHOBHBIM 3JIEMEHTOM KOTODPOI! sABJIseTCS MOKapHBII
n3Bemarens. IIpeaHa3HaYeHne MOXKAPHOTO HM3BEIIATENs — CpearnpoBaTh Ha pa3NYHBIC NPOSIBICHUS IOXKapa M IPHBECTH B
JIECTBUE CUTHAJBHYIO YacTh MOXKAPHOW CHIHANW3aLUM (HAaIpuMep, cupeHy). [lokapHble M3BemaTes ObIBAIOT JBYX OCHOBHBIX
THUIIOB: TEIUIOBEIE (PearnpyioT Ha IMOBBIMICHHE TEMIEPATyphl) U IBIMOBEIE (pearupyioT Ha IOSBICHHE B BO3AyXEe YacTHIl AbIMa).
M3Bemareny 000MX THIIOB MOTYT UMETh Pa3IM4HbIe MPUHIHITBI ICHCTBUS U KOHCTPYKTHBHBIE OCOOCHHOCTH.

I T+<£ I
?é? é ?@?
NVZ2 RIS 2

a) i 0) B-)

17 (PHHIHIT JEeHCTBHS HOHH3AaI[HOHHOI'O H3BeIaTC/Iq

PaCCMOTpI/IM B Ka4Y€CTBC IIpUMEpa WOHU3AIMOHHBIA  JTHIMOBOM HU3BCIIATCIIb. Ero OCHOBHBIM 3JIEMEHTOM SIBJISETCS
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MOHM3AIMOHHAs Kamepa (pHC. a), B KOTOPOH HaXOAUTCS UCTOYHHK PaJHOAKTHBHOTO M3IYUEHHUS - HAIPUMEpP, N30TON XUMHUUECKOTO

snemenTa amepuims gi' Am. Tlpu paavoakTHBHOM pacriajie amepHiluii HCIycKaeT aib(a-yacTHIbl, KOTOPbIE HOHH3UPYIOT

MOJICKYJIBI BO3JyXa, MPU CTOJKHOBEHHSX «pa30OHMBas») WX Ha TOJIOKUTEIBHO W OTPUIATENBHO 3apsDKCHHBIE WOHBL Takke B
MOHHU3AIIMOHHOW Kamepe HaxoIsATca ABa dJekTpona. Ilocnme MogKimioueHHs >IEKTPOIOB K IIOJNIOCAM HCTOYHHKA IMOCTOSHHOTO
HaANPSHKEHUS ITOJIOKUTENIbHBIE HOHBI PUTIATUBAIOTCS K OTPULIATENIEHO

3apsHKEHHOMY SIIEKTPOJY, a OTPUIATETbHBIE HOHBI — K MOJIOKHUTEIBHO 3apsHKEHHOMY DJIEKTPOJY, M 4epe3 HOHHU3AIUOHHYIO
KamMepy HauMHAaeT MpOTeKaTh JIeKTpH4yeckuid Tok (puc. 6). Ecnu B Takylo kamepy NomajgaloT YacTHIBI IbIMA, TO HOHBI
MIPUTATHBAIOTCS K HUM M OCENAIOT Ha 3THX JacTumax (puc. B). B pe3ynsraTe KommdecTBO MOHOB B KaMepe PE3KO yMEHBINAETCH,
YHCJIO HOCUTENEH 3apsja mafaeT, n CHa TOKa, TEKyIEro 4yepe3 KaMepy, TakkKe yMeHbHIaeTcsl. IMEHHO BenMYMHA CHIIBI TOKa,
TEKYILETO Yepe3 NOHM3AHOHHYIO KaMepy, CIIyKUT HHAUKATOPOM HAIIMIHS AbIMa, a 3HAYHT, ¥ MOXKapa.

OOBIYHO TIPH KOHCTPYWPOBAaHMM HOHM3ALMOHHOTO IBIMOBOTO M3BELIATENs] B HEro MOMENIAIOT Cpa3y JABE HMOHM3AIMOHHBIE
KaMepbl: OHY OTKPBITYIO (OHa SBISETCS pabodeii), a BTOPYIO — 3aKpHITYIO (OHA SBIISIETCS ATAIOHHOW). B 3akprITyio kKamepy, B
OTJINYUE OT OTKPBITOM, JABIM IIONACTh HE MOXET, ¥ IOATOMY CHJIa TEKYILIEro uepe3 He€ TOKa BCE BpeMs MOCTOSHHA. DJIeKTpUIecKas
cXeMa U3BENIaTels CPAaBHUBAET CHIJIBI TOKOB, TEKYIINX Hepe3 OTKPHITYIO M 3aKpBHITYIO KaMephl. B cirydae ecny 3TH CHIBI TOKOB
CHJIBHO OTJIMYAIOTCS JAPYT OT Apyra (Y4TO MPOMUCXOIHUT KaK pa3 TOTAa, KOIa B OTKPBITYIO KamMepy MOMaiaeT AbIM), CUTHAIH3AIHs
cpabaTeIBaeT — DIEKTPUUYECKass CXeMa BKIIOYaeT e¢ CHUTHANBHYIO 4acTh (HAaIpHMep, CHPeHy), M HauMHAaeTCs OIIOBEIICHHE O
nokape. OnucaHHbI MOHM3ALMOHHBIA JIBIMOBOM M3BELIATENb Jy4lle peardpyer Ha JbIM, COCTOSIINII M3 OOJBIIOrO KOJIMYeCTBa
MEJNIKMX 4YacTUN. B 3ToM ciydae cymMmapHas IDIONm[a[b ITOBEPXHOCTH YaCTHUIl JbIMa OOJIbINE, M MOHBI JydIle OCAaXKTAIOTCS Ha
YacTHUIIaX.

32. 3aganue 21 Ne 1007

B HOHHSaHHOHHOﬁ KaMepe AbIMOBOI'O U3BCIIATEIISA aﬂb(l)a-‘laCTHHI)I

1) SIBIAIOTCS OCHOBHBIMH HOCHUTEIISIMH 3apsi/ia, 00eCIIeUNBAIOIIMMY IIPOBOANMOCTE BO3/TyXa
2) ciy>at AJisl HOHU3AIMK MOJIEKYJT BO3IyXa

3) ciry>art Juist yaJIeHUs U3 BO3/{yXa OTPHIATENBHO 3apsHKEHHBIX HOHOB

4) city»at Juisl yBETMYEHUS CKOPOCTH ABMXKEHHMS MOJIOXKUTEIIBHO 3apsHKCHHBIX HOHOB

33. 3aganue 21 Ne 1070

Ipu ha3zoBoM mepexoe CKaYKOM M3MEHHIIACH yeTbHas TeINIOEMKOCTh BEIECTBa.
Kakoe(-ue) yrBepxaenue(-s1) cipaBeaanBo(-b1)?

A. JlaHHBIH 11epexo; 00s13aTeNIbHO SBISETCS (ha30BBIM IEPEX0I0M BTOPOTO POJa.
b. lannsbiii nepexof He siBAsSeTCs (Pa30BBIM MEPEXOAOM BTOPOTO poJa.

1) Tonbko A
2) Tonsko b
3)uA,ub
4)uu A,uu b
®da30BbIEe NEPEXOBI
W3BecTHO, 4TO IPH M3MEHEHWH BHENIHMX YCIOBHH — TEMIEpaTyphl WM JABICHHS — BEIIECTBO MOXET H3MEHATh CBOE

arperaTHoe COCTOSIHUE (TIEPEXOAUTh M3 ra3000pa3Hoi (GOpMBI B JKUAKYIO, U3 KHIKOH B TBEPAYIO, JMOO M3 ra3o00pa3HOi B
TBEPAYIO, W 00parHO). OIHAKO, KaK IMOKAa3bIBAET OINBIT, BO3MOXKEH M JPYroil THII TPEBPAIICHUS BEUIECTBA. BemiecTBO Npu
W3MEHEHUH BHEIIHMX YCJIOBUH MOXET W3MEHSTh KaKue-TMuOO CBOM CBOMCTBA, OCTABAasCh NPU OTOM B TMPEXHEM arperaTrHoM
cocrosiHuy. Takne H3MEHEeHHUsI CBOICTB BEIeCTBA HA3bIBAIOT (ha30BBIMHU MEPEXOAAMH, F TOBOPSIT, YTO BEIIECTBO IEPEILIO U3 OHON
¢dasel B apyryio. JI00oe H3MEHEHHEe arperaTHOrO0 COCTOSIHHS, €CTECTBEHHO, sBisercst (a3oBbiM mepexogoM. OGparHoe
yTBEpKIeHHE HEBEPHO. TakuM 00pasoM, (ha3oBblil epexo ] — OoJiee IMUPOKOE MOHSTHE, YeM U3MEHEHHE arPEraTHOr0 COCTOSHHUSL.

PasnuyaroT qBa OCHOBHBIX THNa (a30BbIX IepexonoB. X Tak u Ha3biBaroT — (a3oBbIil epexo] nepBoro poaa u (a3oBbIit
nepexo]; BToporo poja. IIpu ¢azoBoM mepexoje MepBOro poja CKauKOM HM3MEHSIOTCS INIOTHOCTH BEIIECTBA M €0 BHYTPEHHSSI
sHeprus (P ITOM JPyrHe XapaKTepUCTUKH Takke MOryT MeHsaThes). [Tociennee o3HadaeT, 4to npu (Ga3oBOM HEpexoje MepBOro
poza BEIAETSIETCS WM TToTJIomaeTcs teriora. [Ipravepamu (a3zoBoro nepexosaa mepBoro pojaa Kak pa3 MOTYT CIIYXKHUTh YIOMSIHYThIE
BBIIIE M3MEHEHHS arperaTHOrO COCTOSIHUS BemlecTBa. Hampumep, npu mnpeBpalieHMHd BOAbI B JEN IUIOTHOCTh BEIIECTBA
yYMEHbBIIAeTCsl (BEIIECTBO PACIIMPSIETCS) M BBIAENACTCS TEIUIOTa 3aMep3aHMs (paBHas IO MOIYIIO TEIUIOTe IUIABJICHHS,
Homomaroencs npu ooparHoM dasosom nepexozne). IIpu 3ToM yMeHbIIaSTCS yASNIbHAS TEIIOEMKOCTD BEILECTBA.

IIpu ¢a3oBoM mepexone BTOPOro poja INIOTHOCTH BEIIECTBA M €TO BHYTPEHHSS SHEPTHs OCTAIOTCS HEM3MEHHBIMH, O3TOMY
TaKHe Mepexojsl MOTYT OBITh BHEIIHE HE3aMETHBIMHU. 3aTO CKA4KOOOPAa3HO M3MEHSIOTCS yellbHas TEMI0EMKOCTh BEIIECTBA, €T0
K03 (HUIMECHT TEIUIOBOrO PACIIMPEHUs] U HEKOTOPHIE JIPyrHe XapaKTepuCTHKH. IIpuMepamu (a3oBBIX IEpexol0B BTOPOTO poja
MOTYT CITy>HTh IE€PEX0J METAJUIOB U CIUIABOB M3 OOBIYHOIO COCTOSIHHS B CBEPXIIPOBOJIAIIEE, a TAKXKE MEPEXO TBEPABIX BELIECTB
13 aMOP(HOTO COCTOSIHUS B CTEKIIO00pa3Hoe.

NHTepecHble npuMepbl (a30BBIX MEPEX0I0B MEPBOro poja HaOMIONAI0TCS Y HEKOTOPBIX MeTaiuloB. Hamnpumep, ecin HarpeBaTh
JKeJe30, TO IIPU TOCTIKEHHUH TeMiiepaTypbl +917 °C mponcxoauT rnepecTpoika ero KpHCTALIHIECKON PEeIIeTKH, B pe3yJIETaTe 4ero
HaOJIOIaeTCs yBeIMYeHNe IOTHOCTH BEIeCTBA U MOMIOMIAeTCs TerioTa (azoBoro mepexona. IToT (a3oBelil mepexoq obpaTum
— TIpH TIOHWKSHUH TeMITepaTypsl oopaTHO 10 +917 °C mIOTHOCTE jkelne3a, Hao0OPOT, YMEHBIIASTCs, M MPOUCXOINUT BEIIEIEHHE
TEIUIOTHI (ha30BOr0 Iepexoa.
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Da30BbIe MEPEXOBI MOTYT OBITH U HEOOPATUMBIMH. SIPKHM IPUMEPOM TAKOTO MEPEXOJA MOXKET CIYXKUTh HMPEBpAIICHHE TaK
Ha3bIBa€MOro «OeJIoro O0JIoBa» B TaK Ha3bIBAEMOE «cepoe O0J0oBO». [Ipum KOMHAaTHOH TemrepaType Oenoe OJIOBO SBISETCS
IUIACTHYHBIM MeTa/uioM. IIpu moHmkeHnu TemmepaTypsl 1o npumepHo +13 °C oHO HadMHAeT MEAJEHHO MEPEeXOAUTh B JAPYroe
(azoBoe COCTOSIHUE — CEpOe 0JI0BO — B KOTOPOM OJIOBO CYIIECTBYET B BHJE Moporuka. Pa3oBblii epexo]; IPOUCXOAUT C OUEHb
MAaJIOi CKOPOCTHIO (TO €CTh MOCTIe MOHMKEHHS TEMIIEPATYPhI HIDKE TOYKH (a30BOTO Mepexosia 0J0BO BCE emé ocTaéres OebIM, HO
9TO COCTOsIHUE HecTaObminbHO). OnHako (a30BBI NEPEeXoa Pe3KO YCKOPSEeTCsl MPH MOHIKEHHH Temrepatypsl 1o —33 °C, a Taxke
IIPU KOHTAaKTe Ceporo ojoBa ¢ OenbiM omoBoM. ITockombKy mpu JaHHOM (ha30BOM IEpexoje MPOUCXOJUT PEe3KOe yMEHBIICHUE
IUIOTHOCTH (M yBeJIH4eHHe 00bEMa), TO OJIOBSIHHBIE NPEAMETHI PAaCcCHIIAIOTCS B IOPOIIOK, IPUYEM HOIAIaHHe dTOrO ITOPOIIKA Ha
«HE TIOpaXEHHBIE» NPEAMETHl MPUBOAUT K HMX OBICTpOH mopde (IpeaMeThl Kak OBl «3apakaioTcs»). BepHyTh cepoe 010BO B
HCXO/IHOE COCTOSIHUE BO3MOKHO TOJIBKO ITyTEM €0 MEPETIIABKY.

OrmrcanHoe SIBICHHE MOMYYHIO HA3BAaHUE «ONOBSHHAS dyMmay. OHO SBHJIOCH OCHOBHOW HMPHYMHOMN rubenu sxcrenunnu P.O.
Cxotra k FOxHOMY montocy B 1912 1. (3KCcTieMITUs OcTanach 6e3 TOILTHBa — OHO BBITEKIIO U3 0AKOB, 3aMasHHBIX OJIOBOM, KOTOPOE
MMOpa3uiia «OJIOBSHHAS dyMay). Takke CyIIeCTBYeT JIereH/a, COrTaCHO KOTOPOi OJHOW M3 NPHYMH Heyadn apmud HamomneoHa B
Poccun SBUIUCH CHJIbHBIC 3UMHHE MOPO3bI, KOTOPBIC MPEBPATHIN B MOPOMIOK OJOBSHHBIC IMyrOBHIBI Ha MYHIMpPaxX COJIIAT.
«OnoBsiHHAS YyMay NOTYOHIa MHOTHE [EHHEHIITHe KOJUIEKIIUH OJIOBSIHHBIX CONAaTHKOB. Hampumep, B 3amacHUKax meTepOyprekoro
Mmy3est Anekcannpa CyBOpoBa NMpEeBpaTUIINCh B TPYXY IECATKH (QUTYpOK — B IOJBAJIE, IIe OHM XPAHUJIHMCh, BO BPEMs CypOBOM
3UMBI JIOHYJIH OaTaper OTOILICHUSL.

34. 3aganue 21 Ne 1097

ITpu a3zoBOM mepexoe CKauKOM H3MEHMIICS KOI(GHUIINEHT TEIIOBOTO PACIIUPEHUS BEIIECTBA.
Kaxkoe(-ue) yrBepxaenue(-1) cnpaBeaauBo(-bl)?

A. Ilpn nanHOM TIepexo/ie He BBIACNSUIACh U He TOTJIONIANach TeIUIOTa.

b. Jlanuslii nepexof siBisieTcs: (pa30BbIM MEPEX0A0M BTOPOTO poJa.

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

35. 3aganue 21 Ne 1154

Mesxay AByMs napajiielbHbIMU JIUCTaMU OyMard, CBOOOJHO MOABCIIEHHBIMU BEPTUKAIBHO, IPOYBAIOT TOTOK BO3/yXa.
Kaxkoe(-ue) yrBepxaeHue(-s1) cripaBeyInBo(-b1)?

A. JIuctsl OyIyT «IPUTATHBATHCA» OPYT K APYTY.

b. JlaBnenue mexxay aucramu Oyer OOble, 4eM CHapy»KH OT HUX.

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

3akoH bepayim

DTOT BaxKHBIN 3aKOH ObUT OTKPHIT B 1738 rony Jlanunnom bepHymum — mBeliapckum GU3HKOM, MEXaHHKOM U MaTEMaTHKOM,
aKaJeMHKOM M HHOCTPaHHBIM MOYETHRIM wieHOM IleTepOyprekoil akagemun Hayk. 3akoH bepHymm mo3BossieT TOHATh HEKOTOPBIE
SIBJICHUS, HA0JIr0laeMble IIPU TeYEHUH II0TOKA JKUAKOCTH HIIM rasa.

B kauecTBe mprmMepa pacCMOTPUM MOTOK JKUIKOCTH TUIOTHOCTBIO P, TEKYIIeH MO HAKIIOHEHHOM O] YIIIOM K TOPH30HTY TpyoOe.
Ecnu sKuIKOCTh MOTHOCTBIO 3aMOHSET TPYOY, TO 3aKOH BepHyJsuH BeIpakaeTcst Clie Iy OIIIM IIPOCTHIM

YpaBHEHHEM:

pgh + pV2/2 +p = const

B stom ypaBHeHI/II/Ih — BBICOTA, Ha KOTOpOﬁ HaXoauTcCs BBIHCJ'[CHHLIP‘I 00BEM JKUIAKOCTH, V — CKOPOCTH 3TOTO O6'béMa,
p — HaBJIEHUE BHYTPU IIOTOKA KUIAKOCTHU Ha ﬂ&HHOI‘/’I BBICOTE. 3amucaHHOe YpaBHEHUE CBUACTEIILCTBYET O TOM, UYTO CyMMa TpéX
BCJIMYUH, IEPpBas U3 KOTOPBIX 3aBUCUT OT BBICOTBHI, BTOpasA — OT KBaJpaTa CKOPOCTHU, a TPEThA — OT HAaBJICHHUA, €CTh BEIMYNHA
IOCTOSAHHAs.

B wactHOCTH, €ciy KHUIKOCTH TEUET BHOJIb TOPH30HTAIH (TO €CTh BEICOTa /I HE M3MEHSETCS), TO Y4acTKaM IOTOKa, KOTOPhIe
JBIKYTCS ¢ OOJIbIIEl CKOPOCTBIO, COOTBETCTBYET MEHbILIEE JaBJICHUE, U HA000OPOT. DTO MOXKHO

MIPOAEMOHCTPUPOBATH IIPU MOMOIIU CICAYIOMIECTO IIPOCTOTO HpI/I60pa.
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Ipomeranne ¥CUIKOCHN Hepes MPVEY ¢ CVHCeHIEM

Bo3pMéEM TOpH3OHTANBHYIO CTEKIAHHYIO TPYOy, B IEHTPAIbHON YaCTH KOTOPOH cIenaHo cyxeHne (cM. pucyHoK). [Ipumasem
OTBEpPCTHSIM B ITOH TPyO€ TPHM TOHKUX CTEKJITHHBIX TPYOOUYKHM — JBE OKOJIO Kpa€éB TpyObl (Tam, IJe OHA TOJNIIE) U OJHY — B
LEHTPAIIBHON YacTH TPYOHI (TaM, IIe HaXOAUTCS CyXeHHe). Pacronoxum 3Ty TpyOy FOpH30HTAIBHO U OyleM MpOITycKaTh depe3
He€ BOIY IOJ JABJICHHEM — TaK, KaK IIOKa3aHO CTPENKOM Ha pHUCyHKe. 13 HampaBleHHBIX BBEpX TPyOO4YEeK Ha4YHYT OHTh
¢onTaHunKH. [ToCKOMBKY IUIOMAAL MOIEPEYHOrO CEUEHHMS IEHTPATbHON YacTH TPyOBl MEHBIIE, TO CKOPOCTh HMPOTEKAHHS BOJBI
4yepe3 3Ty yacTh Oyier Ooublie, 4eM 4epe3 JIeBbIH M MpaBblii ydacTKH TpyObl. [1o 3TOH mpuYMHE B COOTBETCTBUH C 3aKOHOM
BepHynnn naBneHne B JKHIKOCTH B LEHTPAIBHOM 4YacTH TPyObl OymeT MEHbIIE, YeM B OCTAIbHBIX YacCTAX TpyOBI, W BEICOTA
cpenHero GoHTaHYMKA OyIeT MEHbLIE, YeM KpalHUX (JOHTAaHUHKOB.

OrmmcaHHOE SIBICHHE JIETKO OOBSICHSAETCS M C MMOMOIIBIO BTOPOro 3akoHa HproToHa. [leHCTBUTENBHO, YaCTHIIBI JKUAKOCTH TIPH
Mepexofie U3 HaYaJbHOTO Y4acTKa TPYObl B ICHTPAIIBHBIN JOJDKHBI YBEIIHYUTH CBOIO CKOPOCTB, TO €CTh YCKOPUTHCS. [1s 3TOro Ha
HUX JOJDKHA JEWCTBOBATh CHIIA, HANPABJIICHHAS B CTOPOHY IEHTPAIBHOI YacTh TPyOBl. DTa CHiIa MpPEACTaBIsAeT coOOOH pa3HOCTh
cun napienus. CleqoBaTeNbHO, AaBICHHWE B LIEHTPAIBHOM 4acTH TPYOBl JOJDKHO OBITH MEHBINE, YeM B e€ HavdalbHOH YacTH.
COBepIICHHO aHAJOTHYHO PAaCcCMATPUBAETCS W MEPEXOJ KUAKOCTH W3 LEHTPATbHOW YacTH TPYObl B €€ KOHEYHYI0 4acTh, MPU
KOTOPOM YaCTHIIbI )KUAKOCTH 3aMEJISIOTCA.

IIpn nmomomm 3akoHa BepHymin mMoryT ObITE OOBSCHEHBI Pa3HOOOpA3HBIC SIBICHUS, BO3HUKAIOIIUE MPH TEUYCHHU MOTOKOB
JKHIKOCTH WM Ta3a. Hampumep, U3BECTHO, YTO OBYM OOJBIIMM KOpaOJsiM, JBIIKYIIMMCS MOMYTHBIMH KypCaMH, 3arpeliacTtcs
MPOXOUTH OJHM3KO JpyT OT Apyra. [Ipu TakoM ABMKEHUHM MEXIY OJIM3KUME OOpTaMu Kopabiell BO3HHKaeT OoJiee OBICTPHIN IOTOK
JBIDKYIIEWCS BOJBI, YeM CO CTOPOHBI BHEIIHUX OOpTOB. BcenencTtBue 3Toro naBieHHE B MOTOKE BOJABI MEXIY KOPaOIsAMH
CTaHOBHTCS MCHBIIIE, YeM CHApPY>KH, U BOSHUKACT CHJIa, KOTOpas HAaYMHACT MOTAIKHBATh Kopabiu Apyr k apyry. Eciu paccrosaue
MEXIY KOpaOJIIMH MaJlo, TO MOJKET IPOU30MTH MX CTOJIKHOBEHHE.

36. 3aganune 21 Ne 1181

Mesxay AByMs NapajielbHbIMK JJUCTaMU OyMard, CBOOOJHO MOABCIICHHBIMU BEPTUKAIBHO, IPOYBAIOT IIOTOK BO3/yXa.
Kaxkoe(-ue) yrBepxaenue(-s1) cripaBeyiuBo(-b1)?

A. JIuctsl OyyT «OTTAIKUBATHCS» APYT OT ApYTa.

b. JlaBnenue Mexay auctamu 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 Tabnuie npuBeneHa 3aBUCUMOCTh KOHLEHTPALUU 11, HACHIIIEHHEIX APOB BOJBI B BO3JyXe OT Temieparyphl f KoHueH-

Tpalys NapoB B BO3yXe IIPU BBIIAJCHUU TyMaHa paBHa 2,37- 1023 13, UemMy paBHa TOUKa POCHI IIPH YCIOBUAX 3TOrO OIBITA?

t °C 10111213 |14 | 15|16 | 17 | 18

103, 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

TymaHn u poca

B Bo3ayXe BCera MpUCYTCTBYIOT BOISIHBIC HApbl, KOHLIECHTPALUS KOTOPBIX MOXET OBbITh pa3nu4HOil. ONBIT HOKa3bIBaeT, YTO
KOHIIEHTpALUs N1apOB HE MOXKET MPEBBIIIATh HEKOTOPOr0 MaKCHMAaJIBHO BO3MOXKHOTO 3Ha4CHMs Nmax (M1 KaXA0H TeMIepaTypbl
9T0 3HaueHue cBod). ITaphl ¢ KOHIEHTpauuel, paBHOH 11, , Ha3bIBAIOTCS HACHIIEHHBIMU. C POCTOM TeMIepaTyphl MAKCHMAIBHO

BO3MOXKHasi KOHIICHTPpaUsA BOASHBIX IIaAPOB TAKKE paCTéT. OrtHomIeHNE KOHIICHTpalu1 n

BOJSTHBIX TTapOB MPH JAHHOM TeMIlepaType K MaKCHMalbHO BO3MOXKHOH KOHIIEHTPALMHK IIPU TOH JK€ TeMIepaType Ha3bIBaeTCs
OTHOCHTENBHOH BIaXKHOCTEIO, KOTOpast 0003HadaeTcs OykBoi £ OTHOCUTENBHYIO BIaXKHOCTD

HPHHATO U3MEPATH B NpoleHTax. M3 cka3aHHOTO clienyeT, 4to = (1/ny,,,) - 100%.
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ITpu 3TOM OTHOCHTENBHAS BIAXHOCTH HE MOKET mpeBbimaTh 100%.

ITycTs mpu HEKOTOPOH TeMmIepaType t KOHIEHTpAIlHs BOJSIHBIX ITApOB B BO3AyXe paBHAa 71, a OTHOCUTENBHAS BIIAXXHOCTh
mensie, ueM 100%. Ecin temmeparypa OyneT MOHMKATBCS, TO BMECTe ¢ Hel OyleT yMEHBIIAThCSl M BEIMYMHA NMax, a 3HaYuT,
OTHOCHTEJbHAs BJIQXKHOCTh OyleT yBemMYMBaThCS. [IpM HEKOTOPOH KPHUTHYECKOWH TeMIlepaType OTHOCUTENBHAs BIAXKHOCTHb
npocturHer 3HadeHHs 100% (B 3TOT MOMEHT KOHIIEHTpAl¥sl BOASHBIX NAapOB CTAHET MAKCHMAaIbHO BO3MOXKHOHM NpH JaHHON
temmeparype). [loaToMy manpHeliee NOHWKEHHE TEMIIEPATyphl IPUBEAET K MEPEX0oy BOISIHBIX IApOB B KHUIKOE COCTOSHHE — B
BO3JyXe OOpa3yloTcs Kalulli TyMaHa, a Ha HpeAMeTax BBINAXYT Karuikd pochbl. I1103TOMy YyHOMsIHyTas BBILIC KPUTHYECKas
TEMIIepaTypa Ha3bIBACTCSl TOUKOM pOChI (0003HAYACTCS ).

Ha w3MepeHmm TOYKH pPOCBI OCHOBAaHO JAeHCTBHE mpuOopa AT  ONPEAEICHHS OTHOCHUTENBHOW  BIAKHOCTH
BO3/1yXa — KOHJICHCALMOHHOTO rurpomerpa. OH COCTOHUT U3 3epKajlblia, KOTOPOE MOXKET OXJIAXJAThCS MPH IIOMOIH KaKOr0-11u60

YCTPOWCTBA, M TOYHOTO TEPMOMETPA JUIS M3MEPEHUS TEMIIEpaTyphl 3epKaibla. I1pu MOHIKEHNH TeMIIepaTyphl 3epKablia 10
TOYKU POCHI Ha HEM BBINAJAIOT KAIUU XHUJKOCTU. BelMunHy OTHOCUTENIFHON BIIAKHOCTH BO3JyXa ONPENEISIOT 0 U3MEPEHHOMY
3HAUEHUIO TOYKH POCHI IIPU TOMOIIH CIEIHANbHBIX TaOIuI.

CymecTByeT eié oHa pa3HOBUAHOCTh TyMaHa — Jie/siHo# TymaH. OH HaOmronaetcs mpu Temmepatypax Himwke —(10 + 15) °C
M COCTOMT M3 MEJNKHX KPHCTAUIMKOB JIbJa, KOTOPBIE CBEPKAIOT JNUOO B JIydaX COJHIA, JIMOO B CBETE JIyHBI WIH (POHApEH.
OCOOEHHOCTBIO JIEASHOI'O TyMaHa SIBJISIETCS TO, YTO OH MOXKET HaOJIONAThCs U NPH OTHOCUTEIbHOW BlIaxxHOCTH, MeHbLIeH 100%
(maxxe menee 50%). YcnoBueM BO3ZHUKHOBEHHUS JICISTHOTO TyMaHa IPH HU3KOH OTHOCHTEIFHOM BIIQXKHOCTH SIBIISIETCS. OYCHB HHU3Kas
temneparypa (Hwke —30 °C) u Hamu4Yre OOMIBHBIX HCTOYHHKOB BOJISTHOTO Napa (HanpuMep, TpyO U CTOUHBIX BOJOEMOB

MIPOMBIIUIEHHBIX TPEATIPUSATHH, MEYHBIX TPYO XWIIBIX ITOMEIICHUH, BBIXJIOIHBIX TPYO0 MOIIHBIX ABUTATENEH BHYTPEHHETO
cropanus ¥ T. 1.). [lo3ToMy JlensHOM TymMaH INpU HU3KOW BIIQKHOCTH HAOJIIOAeTcsi B HACENEHHBIX ITyHKTaX, Ha KPYMHBIX
JKEJIC3HOAOPOKHBIX CTAaHIMUAX, HA aKTUBHO JEHCTBYIOMIMX a3pOJpoMax U T. IL.

38. 3aganue 21 Ne 1235

B Ta6n1/1ue TIIpUBCACHA 3aBUCUMOCTb KOHICHTPALMH 11, HACBIIICHHBIX IAPOB BOZBI B BO3AYXC OT TCMIICPATYPbI t. I/ISMCpeHI/ISI

IoKa3aly, 4To To4Ka pockl paBHa 16 °C. Uemy npu 3Toi TeMIepaType paBHAa KOHLIEHTPALUs HACBILEHHBIX 1apOB B BO3AyXe?

t°C 10 (111213 |14 | 15|16 | 17 | 18

1023, m3|1,952,08(2,22(2,37(2,51{2,66|2,82 3,01 3,20

Dax”

1)2,37-108 1/m3
2) 2,66:10%% 1/m°
3)2,82:10%% 1/m°
4)3,01-10%% 1/m3

39. 3aganue 21 Ne 1262

Z[Ba 3BYKa INPEACTABIIAIOT c000Ii MEXaHHYECKHE BOJIHBI, UMEIOITUE OAWHAKOBBIC aMIUIUTYAbI, HO Pa3HbI€ YaCTOTHI. Chv'i 3BYKH
00s13aTeIbHO UMEIOT OJWHAKOBYIO

1) HIHTCHCUBHOCTH

2) TPOMKOCTh

3) BBICOTY TOHA

4) MIHTEHCUBHOCTb U BBICOTY TOHA

3ByK

MexaHudecKue KOJ'[C6aHI/I5[, pacnpoCTpaHdromuecs B yl'lpyFOﬁ cpeae, — rase, XUIAKOCTH WU TBépI[OM — Ha3bIBAKTCA
BOJIHAMH MJIM MEXaHUYCCKMMHM BOJHAMU. DTH BOJIHEI MOr'yT OBITH NonepeIHbIMU 6o IPpOAOJIbHBIMHU.

Jns toro, 4ToOBI B Cpele MOIIa CyLIECTBOBATh IONEPEyYHasi BOJHA, 3Ta Cpela JOJDKHA MPOSIBIATH YIPYrHe CBOMCTBA IPH
nedopmarusax cxasura. Ilpumepom Takoif cpempl sBiIAIOTCS TBEpABIE Tena. Hampumep, momepedHble BONHBI  MOTYT
pacIpocTpaHATbCAd B TOPHBIX MOpPOJax NpH 3eMIIETPSICEHHHM WM B HATAHYTOW cTanbHOH cTpyHe. IIpomosibHbIE BOJHBI MOTYT
PacIpOCTPaHATECS B JMIOOBIX YIPYTUX Cpeiax, TaK Kak IS HX PACIPOCTPAaHEHHs B CpeJie JOIDKHBI BOSHUKATH TOIBKO Ae(hopMaIiiy
pacTsDKEHHsT M CKaTHs, KOTOpble NMPUCYIIM BCEM YNPYI'MM cpeldaM. B raszax M SKMAKOCTSIX MOTYT PaclpOCTPaHATbCA TOJBKO
MIPOZOJIbHBIC BOJHBIL, TaK KaK B 3THUX CpelaxX OTCYTCTBYIOT >KECTKHE CBA3HM MEXIy YaCTULAMU CPeIbl, U IO 3TOH NPUYMHE IpU
nedopMaruaX CABUIa HUKAKUE YIIPYTHe CHIIbl He BOSHUKAIOT.

YenoBedyeckoe yx0 BOCIPHHUMAET KaK 3BYK MEXaHHIECKHE BOJHBI, HMEIOIINE YacTOTHl B Ipeienax npuoausuTensHo ot 20 '
1o 20 k['m (U1 KaXaoro 4eaoBeKa MHAMBHIYAIBHO). 3BYK MMEET HECKOJIBKO OCHOBHBIX XapaKTEPUCTUK. AMIUIUTYIA 3BYKOBOH
BOJIHBI OJIHO3HAYHO CBSI3aHA C MHTEHCHUBHOCTHIO 3ByKa. YacToTa e 3BYKOBOW BOJIHBI OIPEEINISieT BHICOTY €ro ToHa. [losromy
3BYKH, MMEIOIME OJIHY, BIOJIHE ONpPEEIEHHYIO, YaCTOTY, Ha3bIBAIOTCS TOHAIBHBIMH.

Ecnum 3ByK mpezncraBisieT co00i CyMMy HECKOIBKUX BOJIH C Pa3HBIMH 9AaCTOTaMH, TO YXO MOXKET BOCIIPUHAMATH TaKOH 3BYK Kak
TOHAJBHBIN, HO TIPH 3TOM OH OyzneT 001agaTe cBOEOOPa3HBIM «OKpPacoM», KOTOPbIM NPUHATO Ha3bIBaTh TeMOpoM. TeMOp 3aBHCHT
oT Habopa 9acToT TeX BOJH, KOTOPhIE IIPUCYTCTBYIOT B 3ByKe, a TAKXKE OT COOTHOIICHHSI HHTEHCUBHOCTEH 3THX BOJH. OOBIYHO yXO
BOCIIPUHUMAET B Ka4€CTBE OCHOBHOT'O TOHA 3BYKOBYIO BOJIHY, MMEIOLIYIO HaUOOJBIIYI0 HHTEHCUBHOCTh. Hanpumep, onHa 1 Ta xe
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HOTa, BOCIIPOM3BEIEHHAs MPH MOMOIIHM Pa3HBIX MY3BIKAIBHBIX MHCTPYMEHTOB (HampHMep, posiis, TpoMOOHa M opraHa), OymeT
BOCIIPHHUMATHCSI YXOM KaK 3BYKH OJJHOTO M TOTO K€ TOHA, HO C Pa3HBIM TEMOPOM, YTO M MO3BOJISET OTJIMYATh «HA CIIyX» OJUH
MY3bIKJIbHBIH HHCTPYMEHT OT APYTOTO.

Emé onHa BaykHast XapaKTepHCTHKA 3BYKa — IPOMKOCTB. JTa XapaKTePHCTHKA SIBISIETCS CyOBEKTHBHOM, TO €CTh ONpeeNsieTCs
Ha OCHOBE CIIyXOBOT'0 OIIyIeHus. OBIT II0OKa3bIBAET, YTO TPOMKOCTD 3aBUCUT KaK OT HHTEHCHBHOCTH 3BYK4, TaK M OT €T0 YacTOTHI,
TO €CTb IIPY Pa3HbIX 4aCTOTaX 3BYKH OJMHAKOBOW MHTEHCHBHOCTH MOTYT BOCHPHUHHUMATHCS YXOM KaK 3BYKH Pa3HOM IPOMKOCTH (a
MOTYT U KaK 3BYKH OAMHAKOBOIl rpoMkocTu!). YCTaHOBIECHO, YTO YEIOBEYECKOE YXO IPHU BOCHPHATHH 3BYKa BeIET cebs Kak
HEJIMHEWHBIH IprOOp — NP yBEIMYEHHH MHTEHCHBHOCTH 3ByKa B 10 pa3 rpoMKocTh Bo3pacraeT Bcero B 2 pasa. [loaTomy yxo
MOJKET BOCIIPUHIMATH 3BYKH, OTIMYAIOIINECS IPYT OT IpyTa M0 HHTEHCUBHOCTH Oosee ueM B 100 Teicay pas!

40. 3aganune 21 Ne 1289

Z[Ba 3BYKa NPEACTaBIIAIOT 000l MEXaHMYECKHE BOJIHBI, UMEIOIITNE OAWHAKOBBIC YAaCTOTBI, HO PAa3HBIC aMIUJIUTYbI. Dt 3BYKH
00s13aTeIbHO UMEIOT OJWHAKOBYIO

1) HIHTEHCUBHOCTH

2) TPOMKOCTh

3) BBICOTY TOHA

4) MIHTEHCUBHOCTb U BBICOTY TOHA

41. 3apanue 21 Ne 1325

Kakoe(-ue) yrBepxaenue(-s1) cripaBeaanBo(-bl)?
A. CKOpOCTh pacripoOCTpaHEHHsI CEHCMUYECKON BOHBI 3aBUCHT OT IUIOTHOCTH U COCTaBa CPEIIBI.
b. Ha rpanuue nByx cpej ¢ pa3HOi IJIOTHOCTBIO ceifcMUYecKast BOJHA YaCTUYHO OTPaXKaeTCsl, YACTUYHO MPETOMIISIETCSI.

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

CelicMHYeCKHE MET OZ(bI HCCIICIOBAHUA

MexaHH4YecKHE BOJHBI, PacHpOCTPAHSIONIMECS B 3eMJe OT OYaroB 3eMIIETPSACEHHH WM KaKuX-HHOyIb MOIIHBIX B3pBIBOB,
Ha3bIBAIOTCA CEHCMUUYCCKUMU BOJIHAMM.

Jlis  uccnenoBaHMs 3€MIICTPSICEHHMH W BHYTPEHHEro CTPOCHHMs 3eMiIM HAuOOJNbILIMK MHTEPEC BbI3BIBAIOT JBa BHAA
CeCMUYECKHMX BOJIH: HPOJIOJIBHEIE (BOJHBI CXKaTHs) M IONEpeYHble. B oTiaM4Me OT NMpoJONBHBIX BOJH, MOIIEPEYHBIE BOJHBI HE
PacIpOCTPAHAIOTCS BHYTPH JKHIAKOCTEH M ra3oB. CKOPOCTb STHX BOJH B OJZHOM M TOM )K€ BEIIECTBE pa3Has: HPOJOJIbHBIC
pacrpocTpaHsoTcs OpIcTpee monepeynbix. Hampumep, Ha nryoune 500 KM CKOPOCTB HONEPEYHBIX CEHCMUYECKHUX BOJH ITPUMEPHO
5 KM/c, a CKOPOCTh MPOJONBHBIX BOMH: 10 KM/c

Pacnpoctpansisice U3 oyara 3eMIJIETPSCEHUs, IIEPBEIMU HA CEHCMHYECKYIO CTAHIUIO MPUXOIAT MPOIOJIBLHEIE BOJIHBI, a CITyCTS
HEKOTOPOE BPeMsI — TIONepedHble. 3Has CKOPOCTh PACHPOCTPAHCHUSI CEHCMUUECKUX BOJH B 36MHOHM KOpE M BpeMs 3ama3/IbIBaHUs
HOIEePEYHON BOJIHBI, MOJKHO OINPEAENUTh PACcCTOSIHUE N0 LEHTpa 3emieTpsceHus. J{is Goyiee TOUHBIX M3MEPEHUH HCHONB3YIOT
JaHHbBIE HECKOIBKUX CEHICMUYECKUX CTaHIMI. ExXeromaHo Ha 3eMHOM IIape PeruCTPUPYIOT COTHU THICSY 3eMIICTPSICEHUI.

CelicMUYeCKHE BOJIHBI MCIIOJIB3YIOTCS ISl UCCIENOBaHuMs DyOOKHX ciioéB 3emin. Korga celCMUYECKHE BOJHBI HPOXOMIAT
4yepe3 cpefy, INIOTHOCTh U COCTAaB KOTOPOW M3MEHSIOTCS, TO CKOPOCTH BOJH TAaKXK€ MEHSIOTCS, YTO MPOSBISIETCS B MPETOMIICHUH
BOJIH. B 0oJjiee MIOTHBIX CIIOSAX 3EMIIH CKOPOCTH BOJIH BO3PACTAET; COOTBETCTBEHHO, BO3PACTACT YroJ MPEIOMIICHHUS. Xapaktep
MPEIOMIICHHST CEHCMUYECKHUX BOJTH TIO3BOJISIET MCCIESIOBATh UIOTHOCTh M BHyTpeHHEe cTpoeHue 3emun. OTCyTCTBHE MONEePEIHBIX
BOJIH, TIPOLICAIINX 4Yepe3 HEeHTpalbHYI o0JacTh 3eMJIH, MO3BOJIMJIO aHIIMHCKOMY ceiicmonory OuireMy chaeiaTh BBIBOJ O
CYIIIECTBOBAHUH KUAKOTO SIIPa 3eMITH.

CeiicMuueckuii METOJl OTPaXKEHHBIX BOJH HCIOJIB3YETCS Ul MOUCKA IOJIC3HBIX MCKONAEMbIX (HaIpUMep, MECTOPOXKICHUN
He(TH U ra3a). ITOT METOJ OCHOBAH Ha OTPAKCHUH UCKYyCCTBEHHO CO3MaHHON ceficMIUYeCKOl BOIHBI Ha TPAHHIE OPOJ] C Pa3HBIMU
IUIOTHOCTSIMU. B ckBaxknHe, mpoOypeHHO# B HCCIIEAyeMOM paiioHe, B3phIBAaIOT HeOONbIION 3apsia. Bo3Hukaromas ceiicMuyeckast
BOJIHA PACIIPOCTPAHSETCs 0 BCEM HalpaBlIeHUSIM. JlOCTUTHYB TPaHHI] UCCIIEAyeMOil IIOPOABI, BOJTHA OTpaskaeTcs U BO3BPAIIACTCS
00paTHO K 3eMHOM MOBEPXHOCTH, I/Ie €€ «JIOBHT» ClIEIUaIbHBIN MPpUOop (ceiicMONPHEMHUK).

42. 3apanue 21 Ne 1393

ITpu morpyXeHHH KOHIIA TOHKOTO IUIACTUKOBOTO KAIMMIUIAPA B COCYJ C JKMAKOCTBIO €€ YPOBEHb B KAIMILIAPE OKa3bIBAaeTCS
BBIILIE, YEM B cocye. M3 3Toro cieayer, 4to

1) JaHHas ) XUJAKOCTb XOPOIIO CMa4YuBaCT IJIACTUK, U3 KOTOPOI'O0 U3IrOTOBJICH KaIlTUIIIIAPD

2) JaHHas )XUAKOCTD IVIOX0 CMAaYUBACT IUIACTUK, U3 KOTOPOI'O U3IrOTOBJIEH KAITUJLIAP

3) JlaHHas ) XUJAKOCTD IMOJIHOCThIO HE CMAaYUBACT INIACTUK, U3 KOTOPOI'O U3rOTOBJICH KallUJUIAP

4) TUIOTHOCTD JXKUAKOCTHU MEHBIIE, YEM IUIOTHOCTD IJIACTUKA, U3 KOTOPOTO U3rOTOBJICH KAIIUJIJIAPD

HOBCPXHOCTHOC HAaTsDKEHUE KUAKOCTEH

Eciy B3SITh TOHKYIO YHCTYIO CTEKIISIHHYIO TPYOKY (OHA Ha3bIBaeTCS KalMJULIPOM), PACIONOKHUTh €€ BEPTHKAIBHO U OTPY3UTh
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e€ HIDKHUM KOHEIl B CTakaH C BOJOH, TO BOJa B TPyOKe HMOJHMMETCS HAa HEKOTOPYIO BBICOTY HaJl YPOBHEM BOABI B CTaKaHe.
[ToBTOpPSIT 3TOT OIBIT C TPYOKaMH pa3HBIX JHAMETPOB M C Pa3HBIMU JKHIKOCTSIMH, MOXXHO YCTaHOBHTB, YTO BBICOTa HMOAHSTHUS
JKUJKOCTH B KaMJUISIPE MOTydaeTcst pasinyHoi. B y3kux TpyOkax omHa ¥ Ta ke )KUAKOCTh MOAHMMAETCS BBIIIE, Y€M B ITHPOKHUX.
[Tpu 5TOM B OJHOM U TOIt ke TpyOKe pa3HbIe KUAKOCTH HMOJHUMAIOTCS Ha Pa3HBIE BBICOTHL. Pe3yIbTaThl 3THX OIBITOB, KaK M €IIé
Lenbli pan Apyrux 3 GEeKToB U SBICHUH, 00BSICHIIOTCS HANMYHUEM IIOBEPXHOCTHOTO HATSHKEHUS JKHIKOCTEH.

Bo3HuKHOBEHUE TOBEPXHOCTHOIO HATSXKEHUS CBS3aHO C TEM, UTO MOJIEKYIIbI )KHJIKOCTH MOI'YT B3aUMOJICHCTBOBATh KaK MEXIY
€000, TaK M C MOJIEKYIaMH JPYTHX TeJl — TBEPABIX, KHUAKUX U Ta3000pa3HBIX, — C KOTOPHIMH HAXOISTCSI B CONPUKOCHOBEHHH.
MoneKyibl KUAKOCTH, KOTOPbIE HAXOAATCS Ha €€ MOBEPXHOCTH, «CYIIECTBYIOT» B OCOOBIX YCIOBHSX — OHM KOHTAKTHPYIOT U C
JIpYyTUMH MOJIEKYJIaMH JKUAKOCTH, U ¢ MOJIEKYJaMU UHBIX Tel. 1109ToMy paBHOBecHE NOBEPXHOCTU KHUIKOCTU JOCTUIAETCs TOINA,
Korja oOpamiaercsi B HOJb CyMMa BCEX CHJI B3aHMMOJICHCTBUS MOJICKYJ, HAXOJSIIMXCS HA MOBEPXHOCTU XXHMAKOCTH, C IAPYTUMHU
MoJleKynaMy. Eciiu Monekynbl, HaxoasIuecs Ha IMOBEPXHOCTH JKUAKOCTH, B3aUMOJAECHCTBYIOT NPEUMYILECTBEHHO C MOJIEKYJIaMH
CaMoOH JKMJIKOCTH, TO JKHJIKOCTb MIPUHUMAET (opMy, HMEIOIIYI0 MHHUMAIBHYIO TUIONIAJb CBOOOIHOI MOBEPXHOCTH. DTO CBSI3aHO C
TEeM, 9TO ISl yBEINUEHHUS TUIONIAH CBOOOIHON ITOBEPXHOCTH JKUIKOCTH HY)KHO IT€PEMECTUTh MOJIEKYJIbI )KHUAKOCTH U3 €€ TITyOHHEI
Ha MOBEPXHOCTb, AJISI YETO HEOOXOAMMO «Pa3[BHHYTH)» MOJEKYIBI, HAXOAAIINECS Ha MOBEPXHOCTH, TO €CTh COBEPUIUTH paboOTy
MPOTUB CHJ HX B3aUMHOTO MHPHUTSKEHHSA. TakuM 00pa3oM, COCTOSIHHE >KHUAKOCTH C MHHHUMAIBHOM IDIOIAJbI0 CBOOOJHOM
MOBEPXHOCTH SBJIETCS Hauboyee BHIFOAHBIM C DHEPreTHUecKoil TOouku 3peHus. [ToBepxXHOCTh XKHUAKOCTU BeAET cedst monoOHO
HATSHYTOM yHpyroi IUIEHKE — OHA CTPEMHTCS MAKCUMAlbHO COKpAaTUThbCA. IMEHHO C 3TUM M CBA3aHO MOSBICHUE TEPMHHA
«IIOBEPXHOCTHOE HATSXKECHUEY.

IIpuBenénnoe BBIIE ONMICAHIE MOXKHO IPOMILTFOCTPUPOBATH MPH MOMOIMHK onbiTa [1naro. Eciy moMecTUTh Karumo aHWINHA B
pacTBOp IMOBApeHHOW COJM, MOAOOPaB KOHIEHTPALMIO PACTBOpAa Tak, YTOOBl Kaluli IulaBajla BHYTPH pacTBOpa, HAXOIICh B
COCTOSHUH 0€3pa3IMIHOrO PaBHOBECHS, TO KAIUIA IMOJ] JACHCTBHEM MOBEPXHOCTHOTO HATSDKEHHS MPUMET MIapooOpasHylo Gpopmy,
MIOCKOJIBKY Cpein

BCEX TCJ UMCHHO 1Iap 06J1a/:[aeT MHHAMAJIEHOH TUTOIIAIbI0 TIOBEPXHOCTH IIPU 3aITaHHOM o00BEMe.

Ecnu Monekynsl, HaxXoAsIKecs Ha MOBEPXHOCTH >KUAKOCTH, KOHTAKTHPYIOT C MOJEKylaMu TBEPAOTO Tena, TO MOBEACHHE
JKHUIKOCTH OyJeT 3aBHCETh OT TOT0, HACKOJIBKO CHIBHO B3aUMOJECHCTBYIOT APYT C JPYTOM MOJEKYIIBI XKHIKOCTH U TBEPIOTO Tela.
Ecnu cuibl NpUTSKEHUST MEXKIY MOJIEKYIaMH JKUAKOCTH M TBEPIOTO Tella BEIHKHU, TO XKUAKOCTh OYJET CTPEMHUTBCS PAcTedbCsl MO
TIOBEPXHOCTH TBEPAOro Tena. B 3ToM ciydae TroBOpAT, YTO JKHJIKOCTh XOPOIIO CMadMBaeT TBEPAOE Teno (WM IOJHOCTHIO
cMmaunBaeT ero). [IpuMepom Xopolero cMauynBaHHS MOXKET CIIYyXKHTh BOJA, MPUBEAEHHAS B KOHTAKT C YHCTBIM cTekiaoM. Kams
BOJBI, NOMEIIEHHAs Ha CTEKSHHYIO IIACTHHKY, Cpa3y € pacTekaeTrcs IO Heill ToHkuM cnoeM. VIMEHHO u3-3a XOpOLIEro
CMayMBaHUS CTEKJIa BOJAOW M HaONIOgaeTcsl MOAHATHE YPOBHS BOABI B TOHKMX CTEKJISTHHBIX TpyOkaX. Eciu xe CHITbl MPUTSKEHHS
MOJIEKYJT )KUAKOCTH JIPYT K APYTY 3HAYNUTENHHO IPEBBHINIAIOT CHIIBI UX NPHUTSDKEHUS K MOJIEKYIaM TBEPAOTO Tela, TO JKHUIKOCTh
OyIeT CTPeMHTBCS MPUHATH TaKylo (GOpMy, YTOOBI IIIOMAAL €€ KOHTaKTa ¢ TBEPABIM TeJOM Oblla Kak MOXKHO MeHble. B sTom
cllydae TOBOPST, YTO JKUAKOCTh IUIOXO CMauuBaeT TBEPHOE TesNo (WIM HOJHOCTBIO HEe cMaduBaeT ero). IlpmmepoM Inioxoro
CMauMBaHMS MOTYT CIYKHTh KaIld PTYTH, IOMEIIEHHBIE HAa CTEKISIHHYIO IulacTHHKY. OHM mpuHHMManT (opMy MOUTH
ceprUecKHX Karenb, HeMHOT0 1e()OpMUPOBAaHHBIX U3-3a JEHCTBUS CHIIBI TSDKECTH. ECIIM OIyCTUTH KOHEI[ CTEKIISIHHOTO KaIlmnsipa
HE B BOJZY, a B COCYJ C PTYThIO, TO €€ yPOBEHb OKAXKETCS HIKE YPOBHS PTYTH B COCYIIE.

43. 3amanue 21 Ne 1420

ITpu morpy»eHnn KOHIA TOHKOTO METAITMYECKOTO KAaMHJIIsIpa B COCYJ C JKHIKOCTBIO €€ ypOBEHb B KalMJIISIPE OKA3bIBACTCS
HIXe, 4eM B cocyze. M3 atoro cnenyer, 4ro

1) JlaHHas ) XKUJKOCTh XOpOIIO CMavyrMBa€T METAJIII, U3 KOTOPOT'O U3I'OTOBJICH KallWJLIAP

2) JaHHAsA )XUAKOCTD IMOJHOCTBIO CMaYMBACT METAJIII, U3 KOTOPOTO U3rOTOBJICH KATWMJIIIAP

3) JlaHHas JKUJAKOCTD ITJIOXO0 CMauuBa€T METAJlJI, U3 KOTOPOT'O U3IOTOBJICH KalTUJLIAP

4) IIJIOTHOCTD XXUAKOCTHU 6OJIBIIIC, YEM IUIOTHOCTh METAJIJIA, U3 KOTOPOT'O U3TOTOBJICH KalTUIIAP

44. 3ananue 21 Ne 1469

[1I0THOCTB BOASHOTO Tapa B Bo3MyXe cocTanseT 17,3 r/um’. Temmeparypa Bo3myxa cocrasiser 22 °C. O6pazoBaHue TyMaHa
MOXKHO OyJeT HaOIoAaTh, €CJIU PU HEM3MEHHOI INIOTHOCTH BOASHOTO Mapa

1) Temneparypa nossicurcs 10 23 °C
2) Temmeparypa moBbsicutcs 110 26 °C
3) remneparypa nonusutes ao 21 °C
4) remmnepartypa norusurcs 1o 18 °C

IlepecpimeHHbI nap

Yrto mpou3oiaéT, ecau COCyA ¢ HEKOTOPHIM KOJHMYECTBOM JKHIKOCTH 3aKPBITh KpbIKoi? HawmGonee ObICTpbIE MOJCKYIIBI
BOJIBI, IIPEOOJIEB MPUTSHKEHHE CO CTOPOHBI IPYTHX MOJIEKYII, BRICKAKMBAIOT U3 BOJABI 1 00pa3yIoT map HaJ BOAHON IIOBEPXHOCTHIO.
OTOT mporecc Ha3bpIBaeTCA ucrnapeHueM Boabl. C Ipyroif CTOpOHBI, MOJEKYNbl BOASHOTO Mapa, CTalIKUBAsCh APYT C JPYTOM U C
JIPYTHMH MOJICKYJIaMH BO3yXa, CIIydaliHBIM 00pa3oM MOTYT OKa3aThCs y HOBEPXHOCTH BOIBI M IIEPEHTH 00paTHO B KUIKOCTh. JTO
€CTh KOHJEHCalUs Tapa. B KoHIe KOHLIOB TpHM [JaHHON TeMIepaType IpOLECChl HCMapeHHss U KOHJASHCALMH B3aHMHO
KOMIICHCUPYIOTCS, TO €CTh YCTaHABJIUBACTCS COCTOSHUE TEPMOAMHAMUYECKOIO paBHOBecus. BoasHoll nmap, HaXoAAmMics B 3TOM
Ccllydae HaJl IOBEPXHOCTBIO JKHKOCTH, Ha3bIBAETCS HACHIIIEHHBIM.

JlaBlieHHe HACBHIIIEHHOTO Iapa — HaWOOoNbIIee IaBIeHHE, KOTOPOe MOXET MMETh Iap IpH AaHHOW Temmeparype. I[lpn
YBEIMYEHUU TEMIIEPATypPhl AaBICHUE U MIIOTHOCTH HACBHIIIEHHOTO M1apa YBEIUIUBAIOTCS (CM. PUCYHOK).
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3aBHCHMOCTE IUIOTHOCTH HACBIMIEHHOT BOIAHODD [Iapa OT TEMIIEPAaTYPBI

Bonsmoit map cTaHOBHUTCSI HACHIIIEHHBIM IPH JOCTATOYHOM OXJIaXKASHMH (mporecc AB) WM B Iponecce JOMOTHUTEIFHOTO
ucnapenus Boasl (npouecc AC). IIpu JOCTHKEHUN COCTOSIHUS HACBHIILCHUS HAYWHAETCS KOHJICHCAIUA BOASHOIO [1apa B BO3AyXe U
Ha TellaX, ¢ KOTOPBIMHM OH COIpUKacaercs. Poilb LEHTPOB KOHAEHCALUM MOIYT MIPaThb HOHBI, MEIbYailllie KalelIbKH BOJBIL,
IBUIMHKHM, YaCTHYKH CaXH M Jpyrue Melkue 3arps3HeHus. Ecim yOpaTh IEHTphl KOHAEHCALMM, TO MOXKHO HOJYy4UTh
MIePECHIIECHHBII nap.

Ha cBoiicTBax mepechIlieHHOro napa OCHOBAHO JeWCTBUE KaMepbl Buimbcona — mpubopa A pervcTpaliM 3apsHKEHHBIX
yactul. CreJ (Tpek) YacTUIbl, BIETEBIIECH B KaMepy C NePECHIIIEHHBIM TapoM, BUIeH Ha (GoTorpaduu Kak JIUHUA, BIOJIb KOTOPOH
KOHJIEHCUPYIOTCS KaneabKU KUIKOCTH.

JInvHa Tpeka YacTHUIIBI 3aBHCHUT OT 3apsiia, MacChl, HAYAIbHOW SHEPTHU YacTUIbL. [IJTMHA TpeKa yBEIHYMBACTCS C BO3PACTAHUEM
HavyalibHOW SHepruu vactuipbl. OXHAKO NPU OAWHAKOBOM HayalbHOW SHEPIUU TSOKENbIE YaCTHULBl O00JaJal0T MEHBLIMMHU
CKOPOCTSIMH, YeM JIETKue. MeIIeHHO IBIDKYIIHECS YaCTHIBI B3aMMOJCHCTBYIOT C aTOMaMH cpeabl Oonee 3hdexkTHBHO U OyayT
HUMETh MEHBILYIO JIHHY Ipobera.

45. 3apanue 21 Ne 1497

Mennas TIacTHHA, MOJBEIIEHHAs Ha JIMHHOM M30JIHUPYIOLIEH pydyke, COBEpIIaeT CBOOOIHBIE
xonebanms. Ecim mimacTHHY OTKIOHUTH OT IIOJIOKEHHSI PaBHOBECHS M OTIIYCTHTH TakK, YTOOBI OHA
BOIIJIA CO CKOPOCTBIO U B IPOCTPAHCTBO MEXKIY NMOTIOCAMHU MTOCTOSITHHOTO MarHuTa (CM. pUCYHOK), TO

1) ammunTyna KoneOaHu IIIACTUHBI YBETUIUTCS

2) xoneOaHuUs IUTACTUHEI PE3KO 3aTyXHYT

3) mnactuHa OyneT coBepmaTh OOBIYHBIE CBOOOTHBIE KOIEOAHUS
4) yactoTa KOJIeOaHHH IITACTUHEI BO3PACTET

Toxu ®yxo

Paccmorpum mpocrefimunii OmnbIT, AEMOHCTPUPYIOIKMN BO3HMKHOBEHME HMHIYKIIMOHHOIO TOKa B
3aMKHYTOM BUTKE U3 IIPOBOJIa, IOMEIEHHOM B U3MEHsAIOIeecs MarHuTHoe noiie. CyiuTh 0 HaJIMYuK B
BHUTKE MHIYKIMOHHOTO TOKa MOXXHO II0 HarpeBaHWIO MPOBOAHUKA. Eciy, coxpaHss MpexXHHE BHEIIHHE pa3Mephl BUTKA, CIENATh
ero u3 Ooyiee TOJCTOTO INPOBOAA, TO CONPOTHBICHWE BUTKA YMEHBLINTCS, a WHIYKIMOHHBIA TOK BO3pacTeT. MOIIHOCTD,
BBIZIENIIEMast B BUTKE B BHJIE TEIUIA, YBEIMIHUTCSL.

W HAyKIHOHHBIE TOKM NP M3MEHEHHH MAarHUTHOTO IOJisi BO3HUKAIOT U B MACCHUBHBIX 00pasliax MeTalla, a HE TOJBKO B
MPOBOJIOYHBIX KOHTYpax. DTH TOKHA OOBIYHO HA3bIBAIOT BUXPEBBIMH TOKaMH, WM TOKamMu DyKo, MO MMEHH OTKPBIBILETO WX
¢paniysckoro ¢usmnka. HampasieHHe M CHIa BHXPEBOTO TOKa 3aBUCAT OT (OpMbI 00pasiia, OT HANpaBICHHS U CKOPOCTH
HM3MEHSIONIET0CSl MATHUTHOTO TTOJISL, OT CBOMCTB MaTepHaa, u3 KOTOPOro caenaH odpasein. B MacCHBHBIX MPOBOJHUKAX BCICICTBHE
MaJIOCTH BJIEKTPHIECKOTO COIPOTHBIIEHHS] TOKH MOTYT OBITh OU€Hb OOJIBIIMMH M BBI3bIBATH 3HAYNTEILHOE HArPEBAHKE.

Ecmun momecTuthb BHYTPb KaTyHIKH MAaCCHUBHBIM KEJIC3HBIA CEepACHHHUK W IPOMYyCTUTh IO KATYHIKE HCpeMCHHLIﬁ TOK, TO
CCpACYHHUK Harpe€BacTCid OYE€Hb CHUIIBHO. YTo0bI YMCHBIINTL HarpeBaHue, CEPACUHUK Ha61/1pa}0T U3 TOHKHX IIJIACTHUH,
U30JIMPOBAHHBIX APYT OT ApYyTa CJIOCM JIaKa.

Tokn @yko HCHONB3YIOTCA B MHAYKIHMOHHBIX Me4ax Ui CHJIBHOTO HarpeBaHUs M Aaxe IUIaBIeHUs MeTauioB. Jlyig 3Toro
MeTaJlJI IOMEIIAoT B IEepeMEHHOE MarHUTHOE T0JIe, co3aaBaemMoe TokoM yactoroi 500-2000 I'm.

Topmossiee xeitctBue TokoB Dyko HCHONB3yeTCs Uil CO3JaHMs MAarHUTHBIX ycrokourteneidl — paemmgepoB. Ecmu nox
Kaualolleiics B TOPU3OHTAbHOM IUIOCKOCTM MArHUTHOH CTpENKOM pacloNIOKUTh MAcCHUBHYI MEIHYIO IUIACTHHY, TO
BO30y’K/laeMble B MEIHOW IUIacTUHE TOKUM Dyko OymyT TOPMO3HUTh KosieOaHHs CTPEIKH. MarHUTHbIE YCIHOKOMTEIM TAaKOro poja
HCTIONB3YIOTCS B TAJIbBAHOMETPAX M APYTUX NMPUOOpax.

46. 3amanue 21 Ne 1524

Kakue YaCTHULBI BbI3bIBAIOT HOHHU3AIHUIO raza?

A. 371eKTpOHBI
b. nelitponsl
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HpaBI/IHLHLIM SABJIACTCSA OTBET

1) Tonbeko A 2) tonbko b 3)uA,ub 4)un A, Hu b

Perncmauwl 3apsDKECHHBIX YaCTHI]

PacnipocTpaHEHHBIM TPUOOPOM UTS PETHCTPAIMH 3apPSDKCHHBIX YaCTHUIL SIBIACTCS Ta3opaspsaHblil cuérurk [eitrepa—Mrosepa.
lazopa3paaHbplii CYETIMK TPENCTABIAET COOOM METaUTMUECKHH IMJIMHIAP, MO0 OCH KOTOPOTO HATSHYTa TOHKas IIPOBOJIOKA,
W30JIMPOBaHHAs OT IIMHApa. [{nmmHap 3anonHsercs criennaabHON CMEChio Ta30B (HampUMep, aproH + Maphl CIUPTA), TaBJICHUE
koTopsix 1000-1500 MM pt. cT. CUETYMK BKIIOYAETCS B LETb: IMJIMHAP COCAMHSACTCS C OTPUIATEIBFHBIM MOJIOCOM HCTOYHHKA
TOKa, a HUTh C MIOJIOXKUTEIbHBIM; Ha HUX MoAaéTcs HarnpsbkeHue nopsaka 1000 B.

ITonaganue B cyETUMK OBICTPON 3apsHKEHHONW YACTUIIBI BBI3BIBACT MOHM3alMIO rasa. IIpu sTom obpasyercss CBOOOIHBIH
01eKTpoH. OH JBHXETCS K IOJOKUTEIbHO 3apsHKCHHOM HUTH, U B 00JIACTU CHIIBHOTO I10J1s1 BOJIM3M HUTH HOHU3UPYET aTOMBI rasa.
ITpoayKThl HOHM3ALUU — DIIEKTPOHBI — YCKOPSIOTCS IOJIEM U B CBOIO OYepe/lb MOHH3UPYIOT ras, o0pa3ys HOBble CBOOOJIHbIC
3JIEKTPOHBI, KOTOPBIE YUaCTBYIOT B JajbHeMHIIel HOHM3aIMK aTOMOB Ia3a.

Yncno MOHM3UPOBAHHEIX aTOMOB JIABHHOOOPA3HO BO3pacTaeT — B Ta3e CUETUMKA BCIBIXMBAET dJIEKTpUUecKuil paspsn. Ilpu
STOM MO LENH CYETYMKA NMPOXOAUT KPATKOBPEMEHHBIH HMITYNIbC IEKTPUUECKOro Toka. OTpUIATENBHO 3apsKEHHBIE JIEKTPOHBI
cobuparoTcst BONMM3M HHUTH, a 0oJiee MAacCHBHBIE MOJIOKHUTEIBHO 3apsDKEHHBIE MOHBI MEUICHHO IBIKYTCS K CTEHKaM IMUIHHAPA.
ONeKTPOHbl YMEHBIIAIOT MONOXKUTEIbHBIN 3apsal HHUTH, a IOJOKUTENbHbIE HMOHbl — OTPULATENBHBIM 3apsa IUIMHIPA;
COOTBETCTBEHHO, 3JIEKTPHUECKOE IT0JIe BHYTPH IIIIHHApa ociabeBaeT. Uepes MpoMEeKyTOK BpeMEHH MOPSAKa MHKPOCEKYHIBI MOJIe
ocJabIIsieTcsl HACTOJIBKO, YTO ICKTPOHBI HE OyIyT MMETh CKOPOCTH, HEOOX0MMMOit U1t oHU3auuK. MoHn3anus npekpaaercs, u
pa3psig 0OpEIBaeTCSL.

3a cuéT MpUTOKa 3apsI0B U3 UCTOYHHMKA TOKAa CYETYHMK CHOBa OyneT rotoB K pabote yepe3 100-2000 MKC mocie BCIIBIIIKH.
Takum o00pa3oM, B CYETYNKE BO3HUKAIOT KPAaTKOBPEMEHHBIE pPa3psibl, KOTOPHIE MOTYT OBITh IOJCYHUTAHBI CIICIHAIBHBIM
ycTpoiictBoM. [10 UX uncily MOKHO OLEHUTDH YMCIIO YACTHUL], TONAJAI0MIUX B CUETUHUK.

47. 3apanue 21 Ne 1551

BenuunHa npuiuBoB BO BHYTPEHHHX MOPSX

1) paBHa TeopeTHYECKOM

2) GoJblire TEOPEeTHIECKOit

3) MeHbILIE TEOPETUIECKON

4) MoeT OBITh KaK MEHBIIIE TEOPETUUECKON, TaK 1 OOJIbIIe

HpI/I.]'II/IBLI H OTJIUBBI

VYpoBeHb MOBEPXHOCTH OKEAHOB W MOpEH IEepHOIMYECKH, NMPUOIM3UTENBHO JIBa pa3a B TEUCHUE CYTOK, M3MEHSETCS. DTH
KosieOaHMsi Ha3bIBAIOTCS NPWIMBAMHM M OTIMBaMH. BO BpeMsi NpHIMBAa ypOBEHb BOJbI B OKEAaHE IIOCTENICHHO IIOBBIIACTCS U
CTaHOBHUTCSI HauBBHICIIUM. [IpH OTiMBE ypOBEHb BOJBI MOCTEIIEHHO ITOHMKACTCS M CTAHOBHUTCS HAaWHW3IIMM. [1pn mpuinBe Boja
Teu€T K Oeperam, a MpH OTIIUBE — OT OEperos.

IpunuBel U OTJIMBBI OOPa3yrOTCS BCJEACTBHE BJIMSHUS Ha 3EMII0 TakuxX KocMuueckux Ttel, kak Jlyna u Connne. B
COOTBETCTBHH C 3aKOHOM BCEMHPHOTO TATOTeHHs JIlyHa W 3eMys NPUTATHBAIOTCS APYr K APYry. DTO MPUTSKEHHE HACTOJIBKO
BEJIMKO, YTO MOBEPXHOCTh OKEaHa CTPEMUTCS MPUOIM3UTHCA K JIyHE, TPOUCXOANT NpriauB. [Ipu aBmkeHud JIyHbI BOKPYT 3eMIlH
MPWJIMBHAS BOJIHA Kak ObI JBMKETCS 3a Hell. [Ipu JqocTatouHoM yaaieHuu JIyHBI OT TOTO MecTa, Ijie ObUI IPHIIUB, BOJIHA OTOMIET
ot Oepera, u OyaeT HaOIIOAaThCS OTIIUB.

Tputskenne 3emun CoNHIEM TaKKe NMPUBOIUT K 0OPa30BAHUIO MPWIMBOB M OTIMBOB. OIHAKO IOCKOJBKY PACCTOSHHE OT
3emiu 1o CoHIAa 3HAYUTENBHO OOJIbILe paccTosiHUs OT 3emin a0 JIyHsl, To Bo3nelicTBue CoJHIa Ha BOAHYIO IIOBEPXHOCTh 3EMIIH
CYILLIECTBCHHO MEHBbILIIC.

[TpuiuBEl OTIIMYAOTCS APYT OT APYra NPOJOKUTEIBHOCTEIO U BBICOTON (BETMYMHON NPUIIUBA).

Bennunna npunmBoB g0ocTaTOYHO pasHOOOpa3Ha. TeopeTHyecku OJWH JTyHHBIN mpmwinuB paBeH 0,53 M, comHewynbrid — 0,24 M,
MOATOMY CaMblif OOJIBIIO NPUITHB JOJDKeH ObITh paBeH 0,77 M. B OTKpBITOM OKeaHe, OKOJIO OCTPOBOB, BEHYHHA MPUINBOB OIIM3Ka
K 3TOMY 3Ha4eHHIO. Y MaTepHKOB BEIMYMHA NPWINBOB Kosebmercs oT 1,5 M 1o 2 M. Bo BHyTpeHHHX MOpSIX HpPHINBEI OYEHb
He3HauuTenbHbl: B YépHoMm Mope — 13 cm, B bantuiickom — 4,8 cm.

3HaueHNe MPWINBOB OYEHb BEJIUKO UISI MOPCKOTO CYHOXOJCTBA, M yCTpolcTBa mopToB. Kakmas mpuianBHas BOJIHA HECET
OOJIBIIYIO SHEPTHUIO, KOTOPask MOXKET OBITH UCIIOJIb30BAHA.

48. 3amanue 21 Ne 1584

B kakux gacTsax 3eMHON aTMoc(ephl Ha0mogaeTcsl HanOobIIas AKTHBHOCTD ITOJIIPHBIX CUSTHUIA?
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1) Tospko 0K0310 CeBEpHOro Mojroca

2) TOJBKO B IKBATOPUAJIBHBIX IUPOTAX
3) OKOJI0 MarHUTHBIX MOJIIOCOB 3eMIIH
4) B TIOOBIX MecTax 3eMHOM aTMOChepEI

49. 3aganue 21 Ne 1611

Ha pucynke 1 B TekcTe npeacTaBieHa TPaeKTOPHS JBIDKCHHS (PaCKpyIHBAIOMIAACS CIUPANb) IS OIOKHUTEIBHO 3apsHKEHHOTO
noHa. MarHuTHOE 1oJie IIMKJIOTPOHA HANPABJIEHO

1) mepre MKy IPHO IIOCKOCTH YepTexa K HaM - B
2) cripaBa HaIeBo «— B

3) ciieBa HanpaBo — B

4) TIepIIeHINKYIPHO TUTOCKOCTH YepTexa oT Hac + B

Huknorpon

Jng monydeHnst 3apsDKEHHBIX YacTHIl (3JIEKTPOHOB, NMPOTOHOB, aTOMHBIX SIZIEp, MOHOB) OOJNIBIINX SHEPIHl HMPUMEHSIOTCS
CIelMaNbHbIe YCTPOWCTBA — YCKOPUTEIM 3apsHKEHHBIX YacTHL. B OCHOBe pabOThl YCKOPHUTENsS JEKHT B3aHUMOJICHCTBHE
3apsHKEHHBIX YaCTHI C SJIEKTPHIECKHIM U MAaTHUTHBIM MOJSIMH. DJIEKTPHIECKOE TI0JIe CIOCOOHO HAIPSMYIO COBEPIIATh PaboTy HaX
4yacTULEH, TO eCTh yBEJIMYMBATh €€ JHepruto. MarHuTHoe ke mnone, co3fasas cwily JlopeHua, JiMIib OTKIOHSAET YacTULly, HE
U3MeHsIs e€ DHEepruy, U 3aJaéT TPACKTOPUIO, II0 KOTOPOM JIBUXKYTCS YaCTHULIBL.

VekopuTenu 3apsDKEHHBIX YacTHI[ MOXHO KIacCH(HIUPOBATh 1O PasHBIM Mpu3HakaM. Ilo Tumy yCKOpSEMBIX YacTHI
pa3IMyaroT JJIEKTPOHHBIE YCKOPUTEIM, NPOTOHHBIE YCKOPUTENIU U YCKOpUTEIM HOHOB. Ilo Xapakrepy TpaeKTOpUH YacTHUI]
pa3IUYaoT JMHEHHBIE YCKOPUTENH, B KOTOPBIX ITYyYOK YACTHI[ OJHOKPATHO MPOXOAUT YCKOPSIOLIME MPOMEXKYTKH M TPAeKTOPHU
YacTHI] OJIM3KH K NPSIMOH JIMHUH, U IUKIMYECKUE YCKOPHUTEIH, B KOTOPHIX IIyYKH IBIKYTCS 10 3aMKHYTHIM KPHUBBIM (HaIpHMep,
OKPY>KHOCTSIM WJIH CIIUPANISM), TPOXOAs YCKOPSIOIIIE TPOMEXKYTKH [0 MHOTY pa3.

Ha pucynke 1 npezncraBieHa cxema pabOTHI MUKJIOTPOHA — IUKJINYECKOTO YCKOPHUTENS IIPOTOHOB (MM HOHOB). YacTHIls! n3
HMOHHOTO HCTOYHMKA 1 HENpephIBHO IMOCTYMAlOT B BaKyyMHYIO KaMepy M YCKOPSAIOTCS 3JEKTPUYECKHM IOJEM, CO3/1aBaeMbIM
anekTpoAaMu 3. MarHutHoe Ioje, HalpaBiICHHOE NEPHEHIUKYISIPHO INIOCKOCTU PHCYHKA, 3aCTaBJIIET 3apsKCHHYIO YacTHILY
OTKJIOHATHCS OT MPSIMOIMHEHHOTO ABMKCHUSL.

Kaxnpiit pa3, npoxoas 3a30p Mexy IEKTPOJaMH, 3apsDKEHHAs 4aCTULA [T0JIYYaeT HOBYIO IIOPLUIO SHEPTUH U JOIOJIHUTEIBHO
yckopsiercs. TpaekTopueil IBHKEHHS yCKOPSIOIIEHCS] aCTUIIBI B MTOCTOSTHHOM MAarHUTHOM IOJIE MOTYy4YaeTCsl PaCKpPy4HBaOIasics
CIMpaib.

Puc. 1. Cxema NBHKEHHA YACTHL B UMK/IOTPOHE, MATHUTHOE NOJE NeplIeHIHKYIAPHO III0CKOCTH

depresxa. | — noHHBI MeTouHuK, 2 — opDuTa yeKopseMoil YacTuisl (COUpalis); 3 — yCKOPAIOLHEe

WIEKTPO/ibl, 4 — BRIBOJAHOE YCTPOHCTBO (OTKIOHAOLIHE [UIACTHHBL), 5 — HCTOMHUK YCKOPAIOLIET o
OJIA.

IMKI0TpOH — MepBEI M3 NUKINYECKUX yCKopuTened. Brepsrie Obu1 paspaboran m moctpoeH B 1931 romy. o cux mop
IIUKJIOTPOHBI MIUPOKO MPUMEHSIOTCS ISl YCKOPEHHUS TSHKENBIX YACTHIL IO OTHOCUTENBHO HEOONBIINX SHEPTHHA.

50. 3aganue 21 Ne 1634

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

1) cusbl TpeHUsSI MEXIy TOE3/I0M U IOPOT0if OTCYTCTBYIOT
2) cuIIBI COTIPOTUBIICHUS BO3yXa MIPEHEOPEIKIMO MaJIb
3) UCHONB3YIOTCS CHIIBI IEKTPOCTATHYECKOIO OTTAIKHBAHUS
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4) HCIIOJIB3YIOTCS CUJIBI NPUTSKEHUA OJHOMMEHHBIX MArHUTHBIX ITOJIFOCOB

MarsauTtHas nojBecka

CpenHsisi CKOPOCTh TIOE3I0B Ha JKENE3HBIX Joporax He mpeBbimaeT 150 km/d. CKOHCTPYHPOBATh IOE3[, CIIOCOOHBII
COCTS3aThCS IO CKOPOCTH € CaMOJIETOM, HenmpocTo. [Ipu OONBIINX CKOPOCTIX KoJ€ca IMOe3I0B HE BRIACPKUBAIOT HArpy3Ky. Brixox
OIIMH: OTKAa3aThCs OT KOJIEC, 3acTaBUB Imoe3x JeTeTb. OIMH U3 CHOCOOOB «IOABECHTH» IMOE3J HaJ PesIbCaMH — HCIONB30BaTh
OTTAJKHBaHUE MarHUTOB.

B 1910 roxy 6enpruen; 3. banuie mocTpou MepByr0 B MUPE MOJEIb JICTAIOUICTO MOE3/1a U UCTIBITAT e€. 50-KUIorpaMMOBBIH
CUrapooOpa3Hblii BaroHYMK JICTAIOMIETO IOe3[a pasroHsUIcs A0 ckopocTd cBeime 500 km/a! MarautHas nopora bammie
HpeCcTaBIsuIa COO0H IEMOYKY METAINYECKUX CTOJIOMKOB C YKPETUIEHHBIMU Ha MX BEpIIMHAX KaTymkaMu. [Tocne BKIIIOYEHHS TOKa
BAaroHYMK CO BCTPOCHHBIMH MarHUTaMH MIPUIIOJHUMAIICS HaJl KaTYIIKaMU M Pa3TOHSJICS TeM K€ MarHUTHBIM ITOJIEM, HaJl KOTOPBIM
ObUI IO/IBEIIIEH.

IIpaktiueckn omHoBpemeHHo ¢ bamute B 1911 romy mpodeccop Tomckoro TexHojormyeckoro HMHCTHTYTa b. BeitHOepr
paspaboTan ropaszo Oonee SKOHOMUYHYIO MOABECKY JETAIOLIEro rnoeszia. BeltHOepr npeularan He OTTAJIKUBATH JOPOTY M BaroHbI
JpyYT OT JIpyTa, YTO YPEeBaTO OTPOMHBIMH 3aTpaTaMy SHEPTHH, a IPUTATHBATE UX OOBIYHBIMHU JIEKTPOMATHUTAMH. DJIEKTPOMAarHUTHI
JIOpOTH OBUTH PACIIONIOKEHBI HAJI TI0€3/10M, YTOOBI CBOUM MPUTSHKEHHEM KOMIIEHCUPOBATh CHIIY TSDKECTH moe3fa. JKene3Hslid BaroH
pacrosnarajcs IepBOHaYaIbHO HE TOYHO IIOJ IEKTPOMArHUTOM, a 1M03aau Hero. IIpy 3ToM 37IeKTpOMarHUTHl MOHTHPOBAIHCH MO
Bcel anuHe noporu. IIpu BKIIOYEHHMHM TOKa B IEPBOM 3JEKTPOMArHUTE BArOHYMK IOAHUMAJCS W NPOJBHUTaics BIepéxd, IO
HaNpaBIeHHI0 K MarHuTy. Ho 3a MrHOBeHHME IO TOro, KaK BAarOHYMK JODKEH OBUI IPWINIHYTh K DIEKTPOMArHHUTY, TOK
BBIKIIOHasicsa. [loe3n mpoxoipkan JieTeTh 1O WHEPIMH, CHHXKas BBICOTY. Biirouancs cieqyroluil 31eKTpOMAarHuT, MOe3l ONATh
TIPUTIOTHUMAJICA U yCKopsuics. IloMecTHB CBOH BaroH B MefHYyIO TpyOy, W3 KOTOpO# OBLI OTKadaH BO3myX, BeitHOepr pasorxan
BaroH 110 ckopoctu 800 km/u4!

51. 3aganue 21 Ne 1661

[Ipu nBMXkKEHNHN NO€3]1a HA MAaTHUTHOMN MOJBECKE

1) cussl TpeHUsI MEXIy TOE3/10M U IOPOT0il OTCYTCTBYIOT

2) cuIIBI COTIPOTUBIICHUS BO3[yXa MPEHEOPEIKIMO MaJTb

3) UCHOMB3YIOTCS CHIIBI IEKTPOCTATHYECKOTO OTTAIKHBAHUS

4) HCTIONIB3YIOTCS CHITBI IPUTSDKEHUSI OHONMEHHBIX MarHUTHBIX TOJIIOCOB

52. 3aganue 21 Ne 1696

Monnus u rpoM

ATMoOchepHOe 2IeKTPHIECTBO 00pa3yeTcs U KOHIIGHTPUPYETCst B 001akax — 00pa30BaHMAX U3 MENKUX YaCTHUI] BOJBI, HAXO/s-
IIEHCS B )KMIKOM MM TBEPAOM cocTossHuU. [Ipy 1po0GiaeHnH BOISHBIX Kalellb i KPUCTAJUIOB JIbJia, IPH CTOJKHOBEHHUSX HX C HOHA-
M H aTMOC(EpHOT0 BO3yXa KPYIHBIE KAIUIK M KPUCTAJUIBI IPHOOPETAlOT M30BITOYHBIH OTPULATENLHBIN 3aps], a MeJIKHe —
HOJIOKUTEIBbHBIA. BOCXo11IHe NOTOKM BO3yXa B IPO30BOM 0O0JIaKke MOJHUMAIOT MEJIKHE KalUld U KPUCTAJUIBI K BEpLIMHE o0aka,
KPYIHBIE KaIUTH ¥ KPUCTAJUIBI OITYCKAIOTCS K €0 OCHOBAHUIO.

3apspkeHHbIE 001aKa HABOAAT Ha 3eMHOU IOBEPXHOCTH MO COOOH MPOTHUBOIMOIOKHBIA MO 3HAKy 3apsia. BHyTpu oOnaka u
Mexay obiaakoM M 3eMiéil co3naéTes CHIbHOE NIEKTPUUECKOE T10JIe, KOTOPOE CII0COOCTBYET HOHU3ALMU BO3yXa U BO3HUKHOBE-
HUIO HCKPOBBIX Pa3psAA0B (MOJTHHUI) KaKk BHYTPH 00J1aKa, TaK M MEXIY 00JaKOM M IOBEPXHOCTHIO 3EMITH.

I'poM BO3HHKAET BCIIEACTBUE PE3KOTO PACIIMPEHUs BO3yXa I1PU OBICTPOM IOBBILICHUH TEMIICpaTypbl B KaHaje paspsjia
MOJIHHH. BCIIBIIIKY MOJHHM MBI BHAWUM IPAKTHYECKU OJHOBPEMEHHO C PaspsiioM, TaK KaK CKOPOCTb PACIPOCTPAHEHUS CBETA

OucHb Benuka (3- 108 Mm/c). Paspsin monaum jutces Beero 0,1-0,2 ¢. 3ByK pacmpocTpaHseTcs 3HAYUTEILHO MeicHHee. B Bo3myxe
€ro CKopocTh paBHa mpuMmepHO 330 m/c. UeM famnblie OT HAC MPOM3OMIEN pa3psii MOTHHH, TEM JJIMHHEE Tay3a MEXIY BCIIBIIIKON
cBeTa ¥ rpoMOM. ['poM OT oYeHb HanéKuX MOJHUI BOOOIIE HE JOXOIUT: 3ByKOBasi SHEPTHsl PACCEUBAETCs U IMOIIONIAETCs MO My TH.
Taxre MOJHAM HA3BIBAIOT 3apHULAMH. Kak mpaBuiio, rpoM CIBIIICH Ha pacCTOSHUH A0 15-20 KHIOMETpOB; TaKUM 00pa3oM, eCiiid
HaOJTIo/1aTeNb BUANT MOJIHHIO, HO HE CIIBILIAT IPOMa, TO Ipo3a HAXOIUTCS Ha pacCTOsTHUM Oostee 20 KHITOMETPOB.

T'poM, COIPOBOXKIAIONUIMIA MOJIHUIO, MOXKET JIUTHCS B TEYCHUE HECKONBKHX CeKyHJ. CyllecTByeT [Be NPUYHHBI,
OOBSCHSIONINE, TI0YEMY BCIIE/ 32 KOPOTKOM MOJIHHEH CIbIIaTcs Ooiee HIIM MEHEe I0JITHe PacKaThl TpoMa. Bo-mepBbIxX, MOTHUS
HMeeT OYEHb OOJIBIIYIO IIHHY (OHA U3MEPsIeTCsl KWIOMETPAaMHU), TOATOMY 3BYK OT Pa3HbIX €€ y4acTKOB JOXOMUT N0 HabIoarels B
pa3Hble MOMEHTBI BpeMEHH. BO-BTOPBIX, IPOUCXOUT OTPAKEHUE 3ByKa OT OOJIAKOB U Ty4d — BO3HHKaeT 3X0. OTpakeHHeM 3ByKa
OT 00J1aKOB 00BSCHSAETCS TIPOUCXO/IAIICE HHOT A YCHIICHHE TPOMKOCTH 3ByKa B KOHIIE TPOMOBBIX PACKaTOB.

Kakoe(-ue) yrBepkaeHue(-s1) cripaBeaiiuBo(-b1)?

A. I'poMKOCTB 3ByKa BCEr/ja 0CIa0eBaeT B KOHILIE TPOMOBBIX PACKATOB.

B. M3mepsiemblil HHTEpBa BpeMEHH MEX/Iy MOJHHEH U CONPOBOXKIAIOIINM €€ TPOMOBBIM packaToM HHUKOTJa He ObIBaeT Ooiee
1 MuH.

1) Tonbko A
2) ronsko b
3)uA,ub
4)uu A, vu b
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Kakoe(-ue) yrBepxaenue(-s1) cipaBeaanBo(-b1)?
A. CKOpOCTh pacrpOCTpaHEHHsI CEHCMUYECKON BOJHBI 3aBUCHT OT IUIOTHOCTH U COCTaBa CPEIIBI.
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b. Ha rpanune 1Byx cpell ¢ pa3HOM IUIOTHOCTBbIO CEMCMUYECKAsl BOJIHA YACTUUHO OTPAXkKAETCsl, YACTUUHO MPETOMIISIETCS.

1) Tonbko A
2) Tonsko b
3)uA,ub
4)uu A, uu b
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[o mepe mpubIMKeHUs K TOBEPXHOCTH 3eMJIIH IUIOTHOCTH aTMOocdepsl pacTéT (puc.3)

IMnotEccTs, 5o/n’
10

0,01

0.001

@ 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36
Bricora, 5m
Puc 3 HaMeHeHEHe IIIOTHOCTH BO3IYXA C BEICOTOH OTHOCHTEIBEHO YPOBHA MODA

Kakoe m3MeHeHne rpaduika 3aBUCHMOCTH IUIOTHOCTH BO3AyXa OT BHICOTHI COOTBETCTBYET YCJIOBHIO BOSHUKHOBEHUS HIKHETO
Mupaxa? (I3MEHEHHE TI0Ka3aHO CIUIOIIHOM JIMHUEH)

3) 4)

Mupaxu

MHpa)K ABJIACTCSA ONITUHYCCKUM SABJICHUECM B aTMoct.’pepe, KOTOpPOE€ ACJIA€T BUAUMBIMH NMTPEAMETEI, KOTOPLIE B ﬂeﬁCTBHTeHbHOCTH
HaxoIATCA BJAJIN OT MECTa Ha6JIIOZ[€HI/I$[, 0T06pa>Ka€T HUX B HCKOXKEHHOM BHJIC HIIH CO3AaET MHUMOE I/I306pa)KeHI/IB.

Mupaki ObIBalOT HECKOJIBKMX BHJIOB: HIDKHHUE, BEpXHHE, OOKOBble MUpaku W napyrue. OOpa3zoBaHHe MHpakell CBS3aHO C
AQHOMAJIBHBIM M3MEHEHHEM IUIOTHOCTH B HIDKHHUX CIOSX aTMOc(epsl (4TO, B CBOIO OYEpe/b, CBSI3aHO C OBICTPHIMH M3MEHEHUSIMU
TEMIIEPaTypbl).

HrmxHre MHpaXy BO3HHKAIOT NMPENMYIIECTBEHHO B TEX CIydasx, KOIZa CIOM BO3[IyXa y MOBEpXHOCTH 3eMiH (Hampumep, B
IyCTbIHE) OYE€Hb CHJIBHO pa3orpeTbl M UX IJIOTHOCTh CTAaHOBHUTCS AaHOMajlbHO HU3KOH. Jlyum cBera, KOTOpBIE HCXOIAT OT
MIPEAMETOB, HAYMHAIOT IPETIOMIITECS U CHIIBHO UCKPHUBIATHCSA. OHM OIUCHIBAIOT IYTY y MIOBEPXHOCTH U TIOIXOMAT K IVIa3y CHH3Y.
B TakoM ciyyae MOXKHO YBUJETh IPEeAMETHI Kak OyITO 3€pKajJbHO OTPaXKEHHBIMH B BOJE, 4 HAa CaAMOM JIENie 3TO MepeBEPHYThIE
HN300paKeHUsI OTAAUIEHHBIX 00BEKTOB (pHc.1). A MHIMOE n300paskeHue Heba co31aéT PU STOM HILTIO3UIO BOJBI HA IOBEPXHOCTH.
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Prc. 1 CxeMa NOARICHHA HIDKHETO MHDAKS
A — npemuer, A' — BHIHEMOE H300paKeHHE IPEIMETA

Bepxume Mupakm BO3HHKAIOT HaJ CHJIBHO OXJIQXKICHHOW ITOBEPXHOCTBIO, KOTJa HAajm CIOEM XOJNOZHOTO BO3IyXa y
MOBEPXHOCTH oOpasyeTcst Oosee TEMIBIH BepXHU cioi (puc. 2). BepxHue Mupaxu SBISIOTCS Hanboiee pacipocTpaHEHHBIMU B
HaOJIIo1aeMBIe MIPSIMO B BO3/YXE, MOTYT OBITH M HPSIMBIMH, 1 IEPEBEPHY THIMHU.

TIOJSIPHBIX PETHOHAX, OCOOEHHO Ha OOJIBIINX POBHBIX JBJMHAX CO CTAOWIFHOM HU3KOW TemmepaTypoi. M300paxkeHns mpeaMeToB,

)
A I, |
Y THD ]
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Puc.2 CxeMa NOABICHHA BEPXHETO MHPAKA

A —npemmer, A' — BHIMMOE H300pAKEHHE IPEIMETA
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