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3amanus 20. U3Bnedenne nHGOpPMAIIUU U3 TEKCTA

1. 3aganue 20 Ne 44

SHCKTpI/I‘{eCKaH Ayra — 5To

A. U3ny4eHue cBeTa 3JIEKTPOJAaMU, IPUCOEANHEHHBIMYU K HCTOUYHUKY TOKA.
b. snexkrpuueckuii paspsj B rase.

[IpaBuibHBINA OTBET

1) Tonbko A
2) Tonsko b
3)uA,ub
4)uu A, vu b
OnekTpHyeckas ayra
OnexTpudeckas Iyra — 3TO OJUH U3 BHIOB ra3oBoro paspspa. [lomyunts e€ MoxHO cnemyromuMm obpazoMm. B mraruse

3aKpCIUIAIOT Ba YI'OJIBHBIX CTCPIKHA 3aOCTpéHHbIMl/I KOHIIaMH Apyr K JApYyry U INPUCOCAUHAIOT K HUCTOYHHKY TOKa. Koma yom
NPUBOJAT B CONPUKOCHOBEHHE, a 3aTeM CJErka pas3[BUraloT, MEXAy KOHIIaMH ymieil oOpasyercst spkoe IUlams, a caMd YIId
packanstorcs nooena. Jlyra TOpuT yCTOHYMBO, €ClU 4epe3 He€ MPOXOAUT MOCTOSHHBIA JIEKTPUYECKH TOK. B 3TOM citydae onuH
3NIEKTPOJL SIBJISETCS BCE BPEMs MOJOKUTENBHBIM (aHON), 8 JPYroil — OTPHLATEIbHBIM (KaTox). Mexay 3JIeKTpOAaMU HaXOAUTCS
CTOJI0 PacKaNEHHOro ra3a, XOPOIIO IPOBOJSIIETO 3JIEKTPUUecTBO. [10N0KUTENbHBII yroib, uMest OoJiee BHICOKYIO TEMIepaTypy,
cropaer OblcTpee, 1 B HEM o0Opasyercs ynIyOleHHe — IIOJIOXKHTENBHBIN Kparep. Temmeparypa KpaTepa B BO3LyXe IIpH
aTMocdepHoM naeienun goxoxut go 4 000 °C.

Jlyra MOXeT TopeTb M My METAUINIECKUMH JIEKTpoAaMHt. I1pu 3TOM »IeKTpos! IIaBATCS U OBICTPO HUCHAPSIIOTCS, Ha YTO
pacxonyetcs Goinblnas sHeprus. [1osTomy TeMmneparypa KpaTepa METaIIHUECKOr0 3JIeKTPOoAa 0OBIYHO HIIKE, YeM yronbHoro (2 000

—2 500 °C). IIpu ropenun Iyru B ra3e IPH BHICOKOM JABJICHUH (OKOJO 2 106 ITa) Temneparypy kparepa ynajloch JOBECTH IO
5900 °C, 1. e. no Temneparyps! noBepxHoctd Connua. Ctonad ra3oB WM MapoB, Yepe3 KOTOpble UAET pa3psa, uMeer emeé Gomnee
BEICOKYIO Temnepatypy — 1o 6 000—7 000 °C. [Tostomy B croibe AyrH IUIABSITCS W OOpAIArOTCs B Iap MOYTH BCE M3BECTHBIE
BEIECTBA.

Jlns moayiepskaHust {yrOBOTO pas3psiia Hy>KHO HeOOJIBIIOe HANPsDKEHNUE, yTra TOPHUT IPH HANPsDKEHUH Ha e€ anekTrponax 40 B.
Cuna Toka B Jyre JIOBOJNBHO 3HAaYMTENbHA, 4 CONPOTHBICHHE HEBEIHKO; CIEN0BATENbHO, CBETSIIHUCS Ta30BBI CTOJIO XOPOIIO
IPOBOAUT 3JIEKTpUUYECKUN TOK. MOHU3alMI0 MOJNEKYNI ra3a B IPOCTPAHCTBE MEXAY SJIEKTPOJAaMH BbI3BIBAIOT CBOUMH yAapaMu
3JIEKTPOHBL,UCITyCKAaEMBbIE KaTOIOM AyTH. boJbIIoe KoMHIecTBO HCITyCKaeMbIX JIEKTPOHOB 00ECIEYNBAETCS TEM, YTO KaTOJ HAarpeT
JI0 OUeHb BBICOKOM TemmepaTypbl. Korna nist 3akuranus ayru BHa4aje yIIM OIPUBOJST B CONPUKOCHOBEHHE, TO B MECTE KOHTAKTA,
o0nafaronieM 04eHb OOJIBIIMM COMPOTHBIECHHEM, BBIJETAETCS OTPOMHOE KOJIMYECTBO TEIUIOTHL. [103TOMY KOHIBI yried CHIBHO
pa3orpeBaroTCs, ¥ ITOTO JOCTATOYHO JJIS TOTO, YTOOBI IPU MX Pa3[BIDKEHUN MEX/y HAMH BCIIBIXHYNA ayra. B nanpHeiimem xaron
JyTU MOJJICP>KUBACTCS B HAKATEHHOM COCTOSTHUHY CAMHM TOKOM, TIPOXO/SIIIMM Yepes3 AYTy.

2. 3aganme 20 Ne 71

rapMOHI/I‘{CCKI/IM AHAJIN30M 3BYKa HA3bIBAIOT
A. YCTaHOBJICHHUE YUCJIa TOHOB, BXOAAIINUX B COCTaB CJIIOKHOI'O 3BYKa.
b. YCTaHOBJICHUE YaCTOT U aMIINIUTYy] TOHOB, BXOIAIINUX B COCTAB CJIOXKHOTO 3BYyKa.

[IpaBuiibHBINA OTBET:

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

Ananus 3ByKa

HpI/I oMo HaGOpOB AKyCTUYCCKUX PE30HATOPOB MOKHO YCTAaHOBUTBH, KAaKHM€ TOHBI BXOAAT B COCTaB AaHHOI'O0 3BYKa U
KaKOBBI UX aMIIJIUTY1bl. Taxoe YCTaHOBJICHUE CIICKTPaA CJIOKHOT'O 3ByKa Ha3bIBA€TCs €TI0 FrAapMOHUYCCKUM aHAJIU30M.

Panpme aHanmm3 3ByKa BBIIOJNHSJICS C MOMOINBIO PE30HATOPOB, MPEACTABISIONINX COOOH MONBIE MIAphl Pa3sHOTO pasMepa,
HUMEIOLIMX OTKPBITBIII OTPOCTOK, BCTABISEMBIH B yXO0, M OTBEPCTHE C INPOTHUBONOJIOXKHOM CTOpOHBI. [l aHanmu3a 3ByKa
CYLIECTBEHHO, YTO BCAKUU pa3, KOIJa B aHAIU3UPYEMOM 3BYKE COIEPKMTCS TOH, 4aCTOTa KOTOPOIO paBHA 4aCTOTE PE30HATOPA,
MOCJIETHUI HAYMHAET IPOMKO 3BY4aTh B 3TOM TOHE.

Takue criocoObI aHaNM3a, OMHAKO, OUYCHb HETOYHBI M KPOIIOTIIMBEL. B HacTosiee BpeMsi OHM BHITECHEHBI 3HAUUTEIIHHO OoJiee
COBEPIICHHBIMU, TOYHBIMH M OBICTPBIMH 3JIEKTPOAKyCTHYECKMMHU MeTogaMH. CyThb UX CBOJUTCS K TOMY, YTO aKyCTHUECKOE
KoebaHne CHaJasa mpeodpasyeTcsl B IEKTpHIecKoe KoebaHne ¢ COXpaHeHNEM Toif xke (OPMEL, a CIeI0BaTeIbHO, IMEIONee TOT
JKe CIIEKTp, a 3aTeM 3TO KoJieOaHHe aHATU3HPYETCsT HIEKTPUUECKUMH METOAAMH.

OnuH U3 CYIIECTBEHHBIX PE3YIBTaTOB TAPMOHHYECKOTO aHAIN3a KacaeTcs 3ByKOB Haileil peun. [1o TeMOpy MBI MOKeM y3HATh
rojoc yenoBeka. Ho dem pa3nuyaroTcst 3ByKOBBIE KoJeOaHHWS, KOTAA OIMH M TOT JK€ 4YelOBEK MOET Ha OJHOW M TOU ke HOTE
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pasznudHbIe TIacHble? JIpyrumu cioBaMu, 4eM pasliMyaloTcs B 3THUX CIydasx MEepUOAMYECKHe KOJIeOaHHUs BO3IyXa, BbI3BIBAEMbIC
TOJIOCOBBIM aIllapaToM IPU Pa3HBIX MOJOKCHUSIX Ty0 M si3pIka M M3MEHEHHSX (GopMbl momoctu pra M mioTku? OueBHIHO, B
CMEKTpax MIACHBIX JOJDKHBI OBITh KaKHe-TO OCOOEHHOCTH, XapaKTEepHbIE ISl KaKAOTO ITACHOTO 3BYKa, CBEPX T€X OCOOEHHOCTEH,
KOTOpPBIE CO3/AIOT TEMOp roioca JAHHOTO 4eJoBeKa. [ apMOHMUYECKHMI aHAIN3 IIACHBIX ITOATBEPXKIAET 3TO INPEAIOIOKEHHE, a
MMEHHO: TIaCHbIE 3BYKH XapaKTEePU3YIOTCS HAIMYHEM B UX CHEKTpax o0iacTeil 00epTOHOB ¢ OONBIION aMIUIUTYHOH, MPUUIEM TH
00J1acTH JIeKaT U1t KaXJOH TJIaCHOM BCerzia Ha OHUX M TeX Xe YaCTOTaX He3aBUCHMO OT BBICOTHI IIPOIETOrO INIACHOTO 3BYyKa.

3. 3apanue 20 Ne 98
B macc-cnekrporpade

1) anexTpryecKoe U MarHUTHOE IOJIS CIIY>KaT JUIsl YCKOPEHUS 3apsHKEHHOM 4acTHIIbI

2) IeKTPHUYECKOe ¥ MarHUTHOE OIS CIy’KaT I H3MEHEHHs HalPaBICHHS ABIDKCHUS 3apsHKeHHON JaCTHITBI

3) sJeKTpUUECcKOoe IMOJe CIYXKUT [yl YCKOPEHUs 3apsDKEHHOH uacTUIlbl, a MarHUTHOE IOJe CIYKUT JUIi H3MEHEHUs
HaIpaBJIeHHs €€ BIKCHHS

4) sneKTpUYecKoe MOJe CIYKUT Ul U3MEHEHMs HalpaBlCHUs ABWKCHUS 3apsODKEHHOH yacTHUIbI, @ MATHUTHOE IOJIE CIYXKHT
JUIsL €€ YCKOpEeHUs

Macc-cnekrporpad

Macc-cnekrporpad — 3To npubop Juisi pasziesieHus] HOHOB 110 BEIWYHHE OTHOLICHMS MX 3apsia K macce. B camoil mpocroit
MOIU(HKALNH cXeMa MPUOOpa MpeICTaBIeHA Ha PUCYHKE.
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Wccnenyemsrii oOpasen; crienmMagbHBIME METOAaMH (HCIIapeHHeM, SJIEKTPOHHBIM YAapoM) IIEepeBONUTCS B Tra3000pa3HoOe
COCTOSIHHE, 3aTeM O0pa30BaBIIMICS ra3 MOHH3MPYETCd B MCTOUHHMKE 1. 3aTeM HOHBI YCKODPSIOTCS 3JIEKTPHYECKHUM IOJIEM U
(hopMHUPYIOTCS B Y3KHI ITy4OK B YCKOPSIOIIEM YCTPOMCTBE 2, MOCIIE Yero 4epe3 y3KyIo BXOJHYIO IIeNb IONajaioT B KaMmepy 3, B
KOTOpOM CO34aHO OAHOPOAHOE MArHUTHOE Mosie. MarHuTHOE MoJjie MU3MEHSIET TPAaeKTOpUIO ABMKeHus dactull. [lon neifictBuem
cuibl JIopeHIla MOHBI HAUMHAKOT JBUraThCsA 10 Ayre OKPY>KHOCTH U IONAJAlOT HAa JKpaH 4, INe PErUCTpUPYETCs MECTO UX
nonagaHusa. MeTombl PerMCTpalud MOTYT OBITH pa3NUYHBIMHU: (oTorpadHdecKue, 3NeKTPOHHbIE W T. 1. Paamyc Tpaexropun
omnpezensercs 1o Gpopmye:

rac U— DJICKTPUYECCKOC HAIPSKCHUE YCKOPAKOMICTO JJICKTPUYCCKOI'O I10JIA; B — WHAYKIUSA MardtuTHOIO MoJid, m U g —
COOTBETCTBEHHO Macca U 3apsa] 4aCTHUIIBI.

Tak kak paanyc TPaCKTOPUH 3aBUCUT OT MACChl U 3apsia MOHA, TO pas3HbIC HWOHBI IOINAJAar0T Ha 3KpaH Ha pas3IMdYHOM
PpacCTOAHUU OT UCTOYHHUKA, YTO U IMMO3BOJIACT UX PA3ACIATh U aHAJIM3UPOBATH COCTaB 06pa311a‘

B nacrosiiee Bpemst pa3paboTaHbl MHOTOYHCICHHBIC TUITBI MACC-CIIEKTPOMETPOB, IPUHIIUIIB PAOOTHI KOTOPBIX OTIMYAIOTCS OT
paccMOTPEHHOTO BbIIE. V3roTaBiMBaIOTCS, HalpUMEp, TUHAMHYECKHE MAacC-CIEKTPOMETPHI, B KOTOPBIX MAacChl HCCIIEAYEMBIX
HOHOB OIIPEJENSI0TCS 10 BpEMEHH MIPOJIETa OT UCTOYHUKA 10 PErUCTPUPYIOLIETO YCTPOHCTRA.

4. 3aganue 20 Ne 125

PasnoxeHne cBeTa B CIIEKTp B anmapare, H300paxéHHOM Ha PUCYHKe, OCHOBaHO Ha

1) siBIEHUU TUCTIEPCUH CBETA
2) SIBJICHUH OTPa)KCHUS CBETa
3) sABJICHUM TOTJIOIICHUS CBETa
4) cBOMCTBaX TOHKOW JIMH3BI

I/I3yqune CIICKTPOB

Bcee Harpe€Tbl€ TEJIa MU3JIYyYarOT OJJIEKTPOMArHUTHBIE BOJIHBI. YTto0bI OKCNIEPUMEHTAJIIBHO HMCCJIEAOBATH 3aBUCUMOCTH
HUHTCHCUBHOCTH U3JIYYCHHUS OT AJIMHBI BOJIHBI, HCO6XOHI/IMOZ

1) pa3noXuTh U3TyYEHHE B CIIEKTP;

2018-09-11 2/28


https://phys-oge.sdamgia.ru/problem?id=98
https://phys-oge.sdamgia.ru/problem?id=125
https://phys-oge.sdamgia.ru

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

2) I3MEPHUTH pacrpeesiCHHEe SHEPTHU B CIIEKTpE.

Jlnd momydeHHMs W WCCIEIOBAHUS CIEKTPOB CIyXKaT CHEKTpalbHBIE ammapaThl -crekTporpadsl. Cxema HPH3MEHHOTO
criekrporpada InpejcTaBleHa Ha pUCYHKe. MccienyeMoe n3iydyeHHe MOCTYIaeT CHadala B TPyOy, Ha OJZHOM KOHIE KOTOPOH
HMeeTcs LupMa C Y3KOHW Ienblo, a Ha Jpyrom - cobuparomas aua3a L, Ilens naxomutcs B ¢okyce nuH3bl. IlosTomy

pacxoasiuiics CBETOBOM IMy4OK, ONAAAIOMIMI Ha JIMH3Y U3 ILENH, BBIXOIUT U3 He€ MapaljiesIbHbIM ITyYKOM U NaJaeT Ha npusmy P.

Kpachsiii
PHONETOBRI

Tak Kak pa3HBIM YacTOTaM COOTBETCTBYIOT pa3IMYHBbIC ITOKA3aTEIH NPEIIOMJICHHUS, TO W3 MPHU3MBI BHIXOIAT MapalieibHEIC
Iy4YKH PAa3HOTO L[BETA, HE COBNAJAIOIINE O HanpasieHuo. OHM nanaroT Ha JuH3Y L, Ha GoKycHOM paccTOSIHHM OT 3TOH JIMH3bI
pacronaraercsi 5KpaH, MaToBOe CTEKIO Wiu (oromiacTuHka. Jiunza L, Gpoxkycupyer napajuienbHble ITyYKH JIyd4eH Ha dKpaHe, U
BMECTO OJHOTO M300pa)keHHs ILIEIM MOoJydaeTcs LeNbld psa u3o0paxenuil. Kaxmoil yactote (TOYHEe, y3KOMY CHEKTPalIbHOMY
HHTEPBAIy) COOTBETCTBYET CBOE M300pakeHHE B BHJE LBETHOW MOJOCKH. Bce 3TH mM300paskeHHs BMecTe W OOpa3yroT CIIEKTD.
DHeprus W3JIyueHHs BbI3bIBACT HArpeBaHUE Tejla, MO3TOMY JOCTAaTOYHO H3MEpUTh TeMIepaTypy Tela U I0 HeH CyIuTb O
KOJIMYECTBE MONIOMIEHHOW B E€IUHULYYy BpEMEHH SHEpruu. B KauecTBe YyBCTBUTENBHOTO 3JEMEHTAa MOXHO B3SIThb TOHKYIO
METAUTMYECKYIO IUIACTHHY, MOKPBITYI0O TOHKUM CJIOEM CaKd, M [0 HArpeBaHMIO IJIACTHHBI CYAUTh 00 SHEPruM W3IY4YEeHUs B
JTAHHOM YacTH CIIEKTpa.

5. 3aganue 20 Ne 152

TToJsIpHBIM CHSTHUEM Ha3bIBAIOT

A) Mupaxu Ha HeOe;

B) o6pazoBanue pagyry;

B) cBeueHuHe HEKOTOPBIX CIIOEB aTMOC(HEpHI.

HpaBI/IJ'IBHLIM OTBCTOM ABJISACTCA

1) Tonbko A
2) ronsko b
3) Toabko B
4)buB

HOJISIpHBIC CHsSIHUA

ITonspHOE CHsIHIE — OJHO U3 CaMbIX KPaCUBBIX SBICHUH B pupoje. O opMBbI OISPHOTO CHSHHS OY€Hb PA3HOOOPA3HBI: TO 3TO
CBOEOOpa3Hble CBETIIBIE CTOJOBI, TO HM3yMpPYyHHO-3€IEHBIE C KpacHOW 0axpoMoil NbUIafolve IJIHHHBIE JICHTHI, PacXOAsIIuecs
MHOTOYHCIICHHBIE Ty4H-CTPENEL, @ TO U PocTo GechopMeHHbIE CBETIIbIE, MHOT/AA IBETHBIC MISITHA Ha HeOe.

[MpuuynuBelil cBeT Ha Hebe CBepKaeT, Kak IulaMms, OXBaTbIBas NOpoW Ooyblne yeM mnonHeba. DTa (aHTacTHYecKas Urpa
TIPUPOJHBIX CHJI JTUTCSI HECKOIBKO JacoB, TO yracasi, TO pa3ropasch.

[TonsipHble CHSHHS Yalle BCEro HaOJIONAIOTCs B MPUIOISPHBIX PETHOHAX, OTKYJa M MPOUCXOJMT 3TO Ha3BaHue. IlomspHble
CHUSIHUS MOTYT OBITh BHIHBI HE TOJNBKO Ha nanékom Cesepe, HO 1 oxkHee. Hanpumep, B 1938 rony nmossipHOe crsiHIE HAOIIOAAIOCH
Ha 100KHOM Oepery KpbiMa, 4T0 00BsICHSETCS YBEIMYEHHEM MOIIHOCTH BO30YIUTENS CBEYSHHS — COJIHEYHOTO BETpa.

Hagano u3yyenuio NOISIPHBIX CUSTHUM MOJI0XKUI BENUKUHA pycckuid yuénelii M. B. JIoMoHOCOB, BbICKa3aBIIUN THIIOTE3Y O TOM,
YTO IPUYMHOMN 3TOTO SBJICHUS CIIYXKaT 3JIEKTPHUECKUE Pa3psbl B pa3pekeHHOM BO3AyXe.

OnEITE NOATBEPAUIIN HAYTHOC IIPEATIIOIO0KECHUC y‘IéHOFO.

[onspHbIe CUSHHUS — 3TO DIICKTPUUECKOE CBEUCHHE BEPXHUX OUCHB Pa3pEKEHHBIX CIOEB aTMOCc(epsl Ha BbICOTE (OOBIYHO) OT
80 mo 1000 kM. CBeueHHE 3TO MPOUCXOTUT TIOJT BIUSIHUEM OBICTPO ABIKYIIMXCS JIEKTPUIECKH 3apsHKEHHBIX YacTHIl (JJIEKTPOHOB
U TpPOTOHOB), mpuxomsaumx oTr ConHia. B3anMmonelcTBHe COMHEYHOTO BETpa C MAarHUTHBIM MOJEeM 3eMIIM TNPHUBOAUT K
TTOBHIIICHHOW KOHIICHTPAINY 3apsHKCHHBIX YaCTHII B 30HAX, OKPYKAIOIINX T€OMAarHUTHBIC MMoJifoca 3eMuiid. IMEHHO B ATHX 30HaX U
HaOJTfo1aeTCst HanOOJbIIast AKTHBHOCTD TTOJISIPHBIX CHUSTHUIA.

CTOJIKHOBEHUSI OBICTPBIX DJIEKTPOHOB M IPOTOHOB C aTOMaMM KHCIOpOJa M a30Ta IPHBOIAT aTOMBI B BO30YXIEHHOE
cocTosiHME. Bpimenss M30bITOK 3HEPrHH, aTOMBI KHCIOPOAA HAIOT SPKOe M3IydeHHE B 3€JIEHOW M KPacHOM 001acTsIX CIEKTpa,
MOJIEKYIIBl a3oTta — B (uoneroBoil. CoderaHme BceX ATUX HUINIydeHHH W NPHIAET MOJSAPHBIM CHSHUSM KPAacHBYIO, 9acTO
MEHSIONIYIOCS OKpacKy. Takue mpoueccsl MOTYT MPOUCXOJUTh TOJNBKO B BEPXHUX CIOSX arMoc(depsl, OTOMY YTO, BO-NIEPBBIX, B
HIDKHUX IUIOTHBIX CJIOAX CTOJIKHOBEHHS aTOMOB M MOJIEKYINI BO3/lyXa JPYT C APYrOM cpa3y OTHHMAIOT y HUX 3HEPIrHIO, I0JIy4aeMyo
OT COJIHEYHBIX YaCTHII, @ BO-BTOPBIX, CAMH KOCMHYECKHE YaCTHIIbl HE MOTYT IPOHUKHYTH ITyOOKO B 3¢MHYI0 atMocdepy.

TlonsipHBIE CUSIHUS IPOUCXOMAT Yalle U OBIBAIOT SpUe B FOAbl MAKCHMyMa COJTHEYHOH aKTHBHOCTH, a TAK)Ke B JHH ITOSBICHHS
Ha CoHIle MOLIHBIX BCIBILIEK M APYTrHX (OPM YCHICHHS COJHEYHON AKTHBHOCTH, TaK KaK ¢ €€ IOBBIIICHHUEM YCHIHMBAeTCS
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HUHTEHCUBHOCTH COJIHEYHOTO BETPA, KOTOpBII\/'I ABJIACTCS HpI/I‘{I/IHOI‘/'I BO3HMKHOBEHUS IOJIAPHBIX CHSTHUH.

6. 3amanue 20 Ne 179

BHyTpeHnHsst 3Heprus pacTBopa IO CPaBHEHMIO C CYMMOM BHYTpPEHHEH SHEPrMM KpHUCTalja M PAcTBOPUTENS NpPU TOH ke
TeMIiepaType B OOJIBIIHHCTBE CITydaeB

1) Gonprue

2) MEHbIIIe

3) Takas xe

4) npeHeOpekUMO Maza

OxJaX1aromme CMECH

Bo3bMéEM B pykH KycOK caxapa MU KOCHEMCS MM IIOBEPXHOCTH KHMATKA. KHUIATOK BTSHeTcS B caxap M JOMAET OO0 HALIMX
nanbreB. OXHAKO MBI HE TIOYYBCTBYEM OKOT'a, KaK IIOTyBCTBOBAIN OBI, €CIIH OBI BMECTO caxapa OBUI KyCOK BaThl. DTO HaOIIOneHIEe
MOKa3bIBAET, YTO PACTBOPECHHUE caxapa CONPOBOXKIACTCS OXJaXICHUEM pacTBopa. Eciu Obl MBI XOTENH COXPaHHUTh TEMIIEPaTypy
pacTBOpa HEM3MEHHOH, TO JOJDKHBI OBUTH OBI MOJBOAUTH K pacTBOpy sHepruo. OTcioga CliemyeT, YTO IPH PACTBOPEHUH caxapa
BHYTPEHHSS SHEPI'Us CHCTEMbI caXxap-BoJa yBEIMYMBACTCSL.

To >xe camoe MPOUCXOIWT MPH PACTBOPEHUH OONBIIMHCTBA APYTHX KPUCTANIMIECKUX BEmeCcTB. Bo Bcex MOMOOHBIX Cirydasx
BHYTPEHHSIS1 SHEPTHUsl pacTBOpa OOJIbIIe, YeM BHYTPEHHSSI SHEPrHsl KPUCTAJUIA U PACTBOPHUTENISI IIPU TOM ke TeMIepaType, B3sTHIX B
OTJIENIBHOCTH.

B npumepe ¢ caxapoM HEOOXOAMMOE ULl €0 PAaCTBOPEHHS KOJIMYECTBO TEIUIOTHI OTHAET KHISATOK, OXJIAXKACHHE KOTOPOro
3aMETHO [1aXke [0 HeMOCPEICTBEHHOMY OLIYIICHHIO.

Ecnu pacTBopeHHe MPOUCXOJUT B BOJE IPU KOMHATHOW TeMIIepaType, TO TeMIepaTypa MOlydyHBLIeiics CMECH B HEKOTOPBIX
cllydasiX MOXKeT okas3aTbes faxke Huxke 0 °C, XoTd cMech U OCTAa&TCs >KUAKOM, NMOCKOIBKY TeMIIepaTypa 3acThIBAHUS PacTBOpa
MOJXKET ObITh 3HAYMTENBHO HIDKE HyId. OTOT 3P(EeKT HCIONB3YIOT Ul MOJIyYCHUs CHIBHO OXJIQXK/ICHHBIX CMEceid M3 CHera u
pa3JINUHBIX COICH.

CHer, HaunHas TasTh npu 0 °C, mpeBpaiiaeTcs B BOAY, B KOTOPOH pacTBOPSIETCS COJIb; HECMOTPS Ha MOHIKEHUE TEMIIepaTyphl,
CONPOBOX/AIONIEe PAcTBOPEHUE, MONTyUHBIIAsCs CMeCh He 3aTBepieBaeT. CHer, CMEIIaHHBIH C STHM pPacTBOPOM, IPOAODKAaeT
TasATh, 3a0Mpast SHEPTUIO OT PacTBOPA M, COOTBETCTBEHHO, OXJIaKAas ero. IIporecc MOXKeT MpOJo/DKaThes 10 TeX IOp, MOKa He
OyZeT MOCTHTHYTa TeMIlepaTypa 3aMep3aHHs IOIydeHHOTro pacTBopa. CMech CHera M HMOBapeHHOH cOiHM B OTHOIIEHWH 2 @ 1
HO3BOJISIET, TAKMM 00pa3oM, NOdyuuTh oxaaxaeHue g0 —21 °C; cmeck cHera ¢ xyopuctbiM kanbuuem (CaCl) B orHomenuu 7 :
10 — o —50 °C.

7. 3apanue 20 Ne 206

Bup rano 3aBucut ot
A. ®opMbI KpUCTAJUIOB JIbJA.
b. PacnionoxeHnust KpuCTaIIOB JIbJa.

[IpaBuibHBINA OTBET:

1) Tonbko A
2) Tonsko b
3)uA,ub
4)uu A,nu b
I'ano u BeHIBI
T'ano — omnTHueckoe sBIEHHUE, 3aKiodaronmicecss B 00pa3OBaHUU CBETSIIECTOCS KOJbIIA BOKPYT HCTOYHHKA CBeTa. TepMuH

npowusorén ot ¢p. halo v rped. halos -«CBETOBOE KOJBLIOY.

Tano o6biyHO BO3HMKAIOT BOKpYr ConHua wiau JIyHbI, HHOTIA — BOKPYT IPYTHX MOIIHBIX HCTOYHHMKOB CBETA, TAKMX Kak
ynuuHble orHUM. OHHM BBI3BaHbI MPEHMYIIECTBEHHO OTPAXCHHEM M IPEJIOMJICHHEM CBETa JISHSIHBIMH KPHUCTAUIAMH B IEPUCTBIX
obnakax W TyMaHax. J[Js5 BO3HHKHOBEHHS HEKOTOPBIX TaJl0 HEOOXOJUMO, YTOOBI JIeISHBbIE KPHCTAIUIBI, MMeomue (hopmy
IIECTUTPAHHBIX TPH3M, OBUIM OPUEHTHPOBAHBI IO OTHOMICHHWIO K BEPTHUKAIM OJMHAKOBBIM MM XOTS OBl NMPEUMYIIECTBEHHBIM
o0Opazom.

OTpaX€HHBIN U MPETOMIEHHBIN JIEISHBIMU KPUCTAIIAMH CBET HEPEAKO pas3jiaraercs B CIEKTp, YTO JesaeT rajo MOX0KUM Ha
pamyry, OXHAaKO Tajo B YCJIOBHSIX HHU3KOH OCBEHIEHHOCTH HMMEET Malylo IBETHOCTh. OKpalleHHBIE Tajo 00pa3yloTcsl IpH
NPEIOMIICHHH CBETa B IICCTUTPAHHBIX KpHUCTAUIaX JIEASHBIX OOJakKoB; HeoKpauleHHble (OecuBeTHbie) GopMbl — mpH ero
OTPaXCHUH OT IpaHell KkpucrauoB. M HOTIa B MOPO3HYIO MOTOJy Iajo 00pa3yeTcst OU4eHb OJIM3KO K 36MHOM IMOBEPXHOCTH. B aTOM
Cllydae KpHCTAJJIbl HAOMHHAIOT CUSIIOIIHE JIPAaroleHHbIE KAMHH.

Bua HabIromaeMoro rajio 3aBHCHT OT (OPMBI M pacrojiokeHus: KpuctamwioB. Hanbosee oObrdHbIE (HOPMBI rajo: pamgyKHbIE
Kpyr# BOKpyr aucka ComHua wiu JIyHbI; Mapreinu, Wik «1oxHble CONHI@Y, - CIerka OKpPAIleHHBIC CBETJIBIC ISITHA HA OJHOM
ypoBHe ¢ COJIHIIEM CIIpaBa M CJIeBa OT HEro; MaprelIMYecKuil Kpyr — Oenblil TOPH30HTANBHBIN KPYT, MPOXOAALIMI Yepe3 AUCK
CBETHJIa; CTOJ0 — dYacTh OEJI0ro BEPTHKAILHOIO Kpyra, MPOXOMILICTO Yepe3 IHCK CBETHJIA; OH B COYETAHHH C MaprenuecKuM
Kpyrom o0pasyer OeJblif KpecT.

2018-09-11 4/28


https://phys-oge.sdamgia.ru/problem?id=179
https://phys-oge.sdamgia.ru/problem?id=206
https://phys-oge.sdamgia.ru

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

I'anmo crexyeT OoTAMYATH OT BEHIIOB, KOTOPHIE BHEIITHE CXOXKH C HAM, HO UMEIOT JPYTroe MPOUCXOXKAeHNE. BEHIBI BOZHUKAIOT B
TOHKHX BOJISTHBIX OOJIakax, COCTOSIIMX M3 MEJIKMX OJHOPOJHBIX Kameidb (OOBIYHO 3TO BBICOKOKYYEBBIE 00JIaKa) M 3aKpPBIBAIOIINX
JIMICK CBETHIA, 3a cU€T qudpakimy. OHU MOTYT HOSBUTHCS TAKKe B TYMaHe OKOJIO HCKYCCTBEHHBIX HCTOYHUKOB cBeTa. OCHOBHaf, a
YacTO €IMHCTBEHHAs 4YacTh BEHIA — CBETJBIH KpPYr HEOOJBIIOro paauyca, OKPYKAIONIMH BIUIOTHYIO IHUCK CBeTWia (MM
HCKYCCTBEHHBII HCTOYHUK cBeTa). Kpyr B OCHOBHOM HMeEET roqyOoBaThlid IBET M JHMIIb [10 BHEIIHEMY Kparo — KpacHoBaThIi. Ero
Ha3bIBAIOT TaKkxKe opeosoM. OH MOXKET OBITh OKPYXKEH OTHIM HIIM HECKOJIBKHMH JOIIOJIHUTEIEHBIMU KOJIBIIAMH TaKoH ke, HO Ooliee
CBETJIONH OKPACKH, HE MPUMBIKAIOIIIMH BILIOTHYIO K KPYTY H JPYT K APYTY.

8. 3amanme 20 Ne 233

Monnus — 310
A. ’nekTpudecKuii pa3psi B atmocdepe.
b. m3myuenne cBeta 001akoM, IMEIOMINM OOJBINOH SIEKTPUIECKUH 3apsil.

[IpaBunbHBINA OTBET:

1) Tonpko A
2) Tonsko b
3)ulA,ub
4)uu A, vu b

Monuus
KpacuBoe n HeOe30macHOe SBICHUE TPUPOIBI — MOIHHS — MPEICTABIAET cOO0H HCKPOBOM paspsiz B aTMOchepe.

Vxe B cepenuHe X VIII B. uccnenoBarenu oOpaTWid BHUMaHHME Ha BHEIIHEE CXOACTBO MOJHHUH C 3JEKTPUYECKON HCKpPOM.
BrIcka3bIBanock MpeAronoKeHne, YTO IPO30BhEIe 00Iaka HeCyT B cebe OOIbIIe IIEKTPUIECKHE 3apsIbl U MOJHUS €CTh THTaHTCKas
UCKpa, HUYeM, KpOME Pa3MepoB, HE OTIMYAIOLIAsICA OT UCKPBI MEXKAY HIapaMu deKkTpodopHoi Mammubl. Ha 310 ykaseBan M. B.
JIoMOHOCOB, 3aHIMaBIIHHCS U3y4EHHEM aTMOC(EPHOT0 MIEKTPUIECTBA.

JIOMOHOCOB TOCTPOMJI «TPOMOBYIO MAIIMHY» — KOHAEHCATOp, HAXOAMBLIMKCS B €ro JabopaTopuM M 3apshKaBLIMiics
aTMOC(EPHBIM HIIEKTPUIECTBOM ITOCPEACTBOM IIPOBO/A, KOHEIl KOTOPOTo OBLI BBHIBEJECH M3 ITOMEIIEHUS M HMOAHST Ha BEICOKOM
nrecte. Bo Bpems rpo3sl U3 KOHAEHCATOpa MOXKHO OBUIO M3BJIEKAaTh HCKPBI. Takum 00pa3om, ObUIO MMOKA3aHO, YTO TPO30BBIE 0OIaKa
JEUCTBUTENFHO HECYT Ha ce0e OrPOMHEBIH 3JIeKTPHUECKUIT 3apsi.

Pasnple yactu Tpo30BOro 06IaKa HECYT 3apsAbl pasHbIX 3HAKOB. Yalle Bcero HWXKHAS 4acTh oOnaka (oOpamieHHas K 3emie)
ObIBacT 3apshHKEHAa OTPHUIATEIBHO, a BEPXHSS — IOJIOXKHTENbHO. [losToMy ecnu 1Ba obyaka COMMXKAIOTCS PAa3HOMMEHHO
3apSHKEHHBIMH YaCTAMM, TO MEX/y HUIMH IIPOCKaKUBACT MOJHHS.

OpnHaKo rpo30BOH pa3psa MOXKET NPOM30HWTU M uHade. [Ipoxons Hax 3emiéi, rpo3oBoe 00naKko co3naéT Ha e€ MOBEPXHOCTH
0O0JBIION MHAYIUPOBAHHBIN 3apa/, ¥ MOITOMY O0JAaKO M IOBEPXHOCTh 3eMIIM 00pa3yloT ABe OOKJIaAKK OOJBIIOrO KOHAEHCATOpA.
Hanpspkenne mexay oOmakoM u 3eMiéifl TOCTHTaeT HECKOJIbKMX MWJIIMOHOB BOJIBT, M B BO3JIyX€ BO3HHMKAEeT CHIIBHOE
JJIeKTpUYEcKoe moJie. B pesynasraTte MokeT MPOU30UTH MPOOOi, T.e. MOJHHUSA, KOTOpas yaapuT B 3eMimto. [Ipu 3ToM MOIHUS MHOTOA
TOpaKaeT JII0JIEH, J0Ma, IEPEBbI.

I'pom, BO3HMKarommii mocie MOJIHUH, MMEET TaKoe K€ MPOUCXOXKICHHE, YTO U TPECK IIPU MPOCKAKUBAaHHU HCKpeL. OH
HOSABJISIETCS. M3-32 TOTO, YTO BO3AYyX BHYTPU KaHajda MOJHHUU CHJIBHO Pa30rpeBaeTcsl U PacILIUpseTcs, OTYEro U BO3HUKAIOT
3BYKOBBIE BOJIHBI. DTH BOJIHBI, OTPAXasiCh OT 00JIAKOB, TOP U APYTHX 00BEKTOB, CO3JAIOT UIUTEIFHOE MHOTOKPATHOE 3X0, TIO3TOMY
U CIIBIIIHBI TPOMOBBIE PACKAThI.

9. 3aganue 20 Ne 260
Uro takoe ¢uoTarms?

1) cioco6 oGoramieHus pyabl, B OCHOBE KOTOPOTO JICXKHT SIBJICHHE TUIAaBAHUS TEJ
2) criocob oborameHust py/Ibl, B OCHOBE KOTOPOT'O JIEKHUT SBICHAEC CMAYHBAHUSI
3) r1aBaHue T€J B KUAKOCTH

4) coco® NmoTydeHHs MOJIE3HBIX HCKOTIAEMBIX

dnoTanus

Yucras pyaa HOYTH HUKOIJa He BCTpedaercs B mpupone. Iloutu Beernma moje3Hoe MCKONAeMOE MEPEeMELIaHO C «IIyCTOW»,
HEeHY>KHOH TopHOH nopoxo#. [Iporecc oTaeneHus mycToit MOpoIs! OT MOJIE3HOTO HCKOMTAEMOT0 Ha3hIBAlOT 00OTAICHUEM PYIbL.

OnHKM M3 croco0O0B O0OTAIeHUs PY/Ibl, OCHOBAHHBIM Ha SIBJICHHH CMaunBaHus, siBisiercst duiotanms. CymHocts (ioTanmu
COCTOUT B cieAyromeM. Pa3npobieHHas B MeENKHH HOPOIIOK pyaa B30anTeiBacTcs B Boje. Tyma ke noOaBisieTcss HEOONIbIIOE
KOJIMYECTBO BEIIECTBA, 001aAa0Iero CHOCOOHOCTRIO CMaYnBaTh OAHY U3 MOAJIEKALINX PA3IeNICHHUIO YacTel, HapUMep KPYIHIIbI
MOJIE3HOTO HCKOITAEMOT0, U HE CMa4HMBaTh IPYTYH0 YacTh — KPYMUIIBI IycTol mopoasl. KpoMme Toro, mobapisieMoe BEMIECTBO HE
JIOJDKHO pacTBOPSATHCS B Boxe. Ilpu 3ToM Bona He OyaeT CMauMBaTh MOBEPXHOCTH KPYMHUIIBI PYAbI, MOKPHITYIO CI0eM J100aBKH.
OOBIYHO IPUMEHSIOT KaKOe-HIOY/Ib MacCIIO.

B pesynbrate mepemenIMBaHUS KpPYIHIBI MOJE3HOTO MCKOMAEMOTro OOBOJIAKMBAIOTCS TOHKOW TUICHKOM Macia, a KpyITHIBI

ITyCTOM TOPOABI OCTAIOTCS CBOOOMHBIMU. B TONTydMBIIyIOCS CMeCh OYeHb MENKHMH IOPHUSMU BIYyBalOT BO3XyX. Ily3bIpbkn
BO3/yXa, NMPUILEAIINE B COIPUKOCHOBEHHE C KPYMNULEH MOJIE3HOW MOPOJIbl, MOKPHITOM CIIOEM Macjia U IMOTOMY HE CMayuBaeMoi
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BOJIOH, IPUINMAIOT K HEH. DTO MPOUCXOANT MOTOMY, YTO TOHKAsI INICHKA BOJBI MEXTY Iy3bIPbKaMH BO3yXa U HE CMa4NBAEMOH €10
MOBEPXHOCTBIO KPYNHIBI CTPEMHTCS YMEHBIIUTH CBOIO ILIONIAMb, IOJOOHO Kallle BOJBI Ha IPOMACIICHHON Oymare, n oOHaXkaeT
MOBEPXHOCTh KPYIHIBL.

Kpynuis! mosie3Hoi pyisl ¢ my3bIpbKaMH BO3/yXa MOJTHUMAIOTCS BBEPX, & KPYIHIIBI ITYCTO MOPOIBI OMYyCKAIOTCSA BHU3. Takum
00pa3oM MpOUCXOIHUT OoJiee MM MEHEe MOJHOE OTACSICHHE MyCTO! TOPOIbI U MOIYYaeTCsl TaK Ha3bIBaeMbIH KOHIIEHTPAT, OOraThIi
TIOJIC3HOM PYIOH.

10. 3amanue 20 Ne 287

Bynkansl
M3BecTHO, 4TO 1O Mepe cIrycka B Helpa 3eMiIH TeMIIepaTrypa MOCTEIIEHHO MOBBIIIAETCS. DTO 00CTOATENBCTBO U caM (akT U3-
BEP)KEHHMSI BYJIKAHAMH XKHAKOI JTaBbl HEBOJIBHO HATAJKMBAJIM HA MBICIb, YTO HA ONPEJIeNICHHBIX ITyOMHAX BELIECTBO 3€MHOTO IIapa
HAaxXOAUTCS B PAaCIUIaBJICHHOM cocTOsHMM. OIHako Ha caMoM gene BcE He Tak Npocto. OIHOBPEMEHHO C MOBBILICHHEM
TeMIlepaTypbl pacTéT NaBjeHHE B 3eMHBIX DIyOMHax. A BeIb ueM OoJblIe JaBjiIeHHEe, TEM BBIIIE TeMIlepaTypa IUIaBJIeHHs (CM.
PHUCYHOK).

pt

T

ComracHO COBPEMEHHBIM IIPEACTABICHHUSIM OOJbIIAs YacTh 3eMHBIX HEAP COXpaHseT TBEpAoe cocTosiHue. OIHAKO BEIIECTBO
acteHocdeps! (o6omouka 3emnu ot 100 kM 10 300 kM B IyOMHY) HAXOAUTCS B IIOYTH PACIUIABICHHOM COCTOSHHUHU. Tak Ha3pIBalOT
TBEP/IOE COCTOSIHUE, KOTOPOE JIETKO IIEPEXOIUT B XKUIKOE (pacIuIaBiIeHHOe) IPH HEOOJIBIIOM ITOBEIIIEHHN TEMIIEPATypHI (TIpoIecc
1) unu MoHM)XEeHNH AaBJeHus (mpouecc 2).

McTouHNKOM IIEpBUYHBIX pacIUlaBOB MarMmbl sIBIsieTcs acTeHoc(epa. Ecim B KakoM-TO palioHe CHIDKAeTCsl JIaBJICHHUE
(HampuMep, IIPU CMEIIEHHU YYaCTKOB TUTOC(EPDI), TO TBEPAOE BEIIECTBO aCTEHOC(EPH! TOTYAC IPEBPALLACTCS B KUAKUIH
pacias, T.e. B Marmy.

Ho kakue ¢pu3nueckue NpuuHHbI IPUBOJAT B ICHCTBHE MEXaHU3M M3BEP)KCHUS ByJIKaHa?

B marme Hapsay ¢ mapamu BOZBI COJEPIKATCs pa3iIMyHbIe Ta3bl (YIIEKHUCIBII ra3, XJIOPUCTHINA U (GTOPUCTHIN BOZOPOA, OKCHUIIBI
cepbl, MeTaH U apyrue). KoHneHTpauus pacTBOPEHHBIX Ta30B COOTBETCTBYET BHELIHEMY NaBIICHHIO. B (u3MKe M3BECTEH 3aKOH
Ienpu: KOHIEHTpANWs ra3a, PaCTBOPEHHOTO B JKHKOCTH, IPOIIOPIIMOHAIBHA €T0 JJABJICHHIO HaJl )KHIKOCThI0. Tereps npeacraBum,
YTO JaBJICHHE HA NTyOMHE YMEHbBIIUIOCH. ['a3bl, paCTBOPEHHBIE B MarMe, MepexoiIT B ra3000pasHoe cocTosHue. MarMa yBenuyuu-
BaeTcs B 00beMe, BCIICHUBAETCS M HAYMHAET MOAHMUMATECS BBepX. [1o Mepe moapéMa MarmMsl JaBieHHe MajaeT enié 0oible, Mo3To-
My HPOILIECC BHIJIEICHHUS Ta30B YCHINBACTCS, YTO, B CBOIO OYEPE/ib, IIPUBOHUT K YCKOPEHHIO MOABEMA.

B kakux arperaTHbBIX COCTOSHHAX HAXOIUTCS BemecTBO acTeHocdepsl B obnactsax I u Il Ha nuarpamme (cM. puCyHOK)?

1) I — B xuaxom, Il — B TBepaOM
2) I — B tBepaOM, II — B xHIKOM
3) I — B xuuakom, Il — B xuIKOM
4) I — B TBepaOM, Il — B TBepOM

Bynkansl

V3BecTHO, 4TO MO Mepe CIyCKa B Heapa 3eMJIM TeMIleparypa IIOCTEHEHHO IMOBBINIACTCS. JTO 0OCTOSATENhCTBO U caM (akT
W3BEPIKCHUSI BYIKaHAMH JKHMIKOM JIaBbl HEBOJIFHO HATAJIKHMBAJIM Ha MBICIB, YTO HA OINPEJEICHHBIX IIyOMHAX BEIIECTBO 3€MHOTO
nIapa HaxoIWTCsS B PacIUIaBJICHHOM cocTosiHMM. OJHaKo Ha caMOM JieJie Bce He Tak mpocTo. OJIHOBPEMEHHO C IOBBILICHHEM
TeMIIepaTypbl pacTeT JaBjeHHE B 3eMHBIX DIyOMHax. A Beab ueM OoJblLIe JaBiIeHHE, TEM BBIIIE TeMIlepaTypa IUIaBJICHHs (CM.
PHCYHOK).

P A

Kpupasa nnasnenus (P — papnenue, T — TeMnepaTypa)
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CoracHO COBPEMEHHBIM INPEACTABICHHUAM OONbIIAs YacTh 36MHBIX HEAP COXPAHSET TBepAoe cocTosiHue. OIHAKO BEMIECTBO
actreroc(eps! (o6omouka 3emiu ot 100 kM 10 300 kM B DIyOMHY) HaXOAUTCS B IIOYTH PACIUIABIICHHOM COCTOSHHH. Tak Ha3bIBAIOT
TBEP/IOE COCTOSIHUE, KOTOPOE JIETKO TEPEXOIHUT B XKHUIKOE (PacIIaBIeHHOe) IPH HEOOIBIIOM MOBBIIIEHAN TEMIEPATyphI (TIPOIiece
1) wu moHMWXeHUH AaBJeHus (mporecc 2).

McTouHnKoM TNEpBUYHBIX pacIUIaBOB MarMmbl sIBIsieTcs acTeHocepa. Ecim B KakoM-TO palOHE CHIDKAeTCsl JaBIICHHUE
(HampuMep, IPU CMEIIEHHN YYacTKOB JUTOC(EpHI), TO TBEpAOE BEIMIECTBO acTeHOC(Eephl TOTYAC MpeBpallaeTcs B )KUIKUH pacIuias,
TO €CTh B Marmy.

Ho xakue (1)I/I3I/I'-IGCKPIC NPUYXUHBI IPUBOIAT B ﬂeﬁCTBHe MEXaHU3M U3BEPIKCHUSA ByJ'IKaHa?

B marme Hapsamy ¢ mapamu BOZBI COAEPKATCS pa3iIHMYHbIC Ta3bl (YIIEKHUCIBIH ra3, XIOPUCTHIH U (GTOPUCTBIH BOZOPOA, OKCHUIIBI
cepbl, MeTaH u Jpyrue). KoHIeHTpalys pacTBOPEHHBIX I'a30B COOTBETCTBYET BHEIIHEMY AaBIEHHIO. B (u3uke u3BecTeH 3aKoH
I'enpu: KOHIEHTpANHS ra3a, PACTBOPEHHOTO B JKHKOCTH, IPOIIOPIIMOHATBHA €T0 JABICHHIO HaJl KHAKOCThI0. Tereps mpeacTaBum,
YTO JaBJICHWE Ha DIyOMHE YMEHBIIMJIOCH. ['a3bl, pacTBOpPEHHBIE B Marme, MEpPEeXOAiT B ra3o00pa3Hoe cocTosHHe. Marma
yBeIMYMBaeTCI B 00beMe, BCIICHMBACTCS M HadWHAET NOJHMMAThcs BBepX. 110 Mepe mogbeMa MarMbl JaBI€HHE IAfaeT eIe
GobIIIe, TOITOMY MPOLIECC BBIACICHHS Ta30B YCHINBACTCS, YTO, B CBOIO OUEPE/lb, IPHUBOJUT K YCKOPEHHIO TTOIbeMa.

11. 3apganue 20 Ne 314
Jlns onpenenenus Bozpacta o0paslia FTOpPHOH NOPOABL, coaeprkalleil ypan-238, 10CTaTOYHO OIpPEAEIUTh

1) KonuyecTBO ypaHa-238

2) xonmmuecTBO cBUHIA-206

3) oTHOIIEHHE KOJIUYeCcTBa ypaHa-238 k KonudecTBy cBUHIA-206

4) oTHOIIEHHE ITEpHO/Ia MOTypachaga ypaHa-238 k mepruomy mnoiypacnana cBuHIa-206

Onpenenenne Bo3pacta 3eMi

OnuH U3 METOMOB OINpeneNeHNsl BO3pacTa 3eMiIM OCHOBaH Ha PaJIMOAKTUBHOM pacmaje ypaHa. YpaH (aromHas macca 238)
pacrmagaercsi CaMOIPOU3BOJIBHO C MOCIEOBATEFHBIM BEIJICTIEHHEM BOCHMH allb(a-dacTHI, a KOHEYHBIM MPOIYKTOM pachaja
SBIISIETCS] CBUHELl C aTOMHOM Maccoii 206 u ra3 renuii. Ha pucyHke npeacraieHa Lenoyka npeBpaiieHuii ypana-238 B csunen-200.

Bua vanydeHus Iepuopg
# aHepruda (MaB) Hupo nonypacnaga
annpa (4,15-4,2) Q Ypan 238 4,47 mnpmg ner
Q Topuil 234 24,1 cyToK
pere MportakTHHHK 234 1,17 MUEYTH
eere Q Vpan 234 245 000 stet
anota (4,72-4,78)

Topuft 230 8 000 net
arda (4,62-4.69) Paauit 226 1 600 net
ansda (4’60'4‘?8}0 Pagon 222 3, 823 cyTok

arnda (5,49) [Tonountt 218 3,05 MHHYTH
anscba{ﬁ.ﬁ}o Ceuner 214 26,8 MMHYTHI
oer Bucemyr 214 19,7 MHHYTHI
sere Mononuit 214 0,000164 cexyHan
ansda (7,69) O Ceuden 210 22.3 roga
oera Bucemyr 210 5,01 cyTok
sere [Monouwi 210 138,4 cyTor
wande [3'30510 Ceunen 206 CrabunsHEIH

Kaxnmass ocBoOommBmIascss mpHu pacmaje ainb(a-4acTHIA NPOXOJUT OIPENENICHHOE DPAcCTOSHHE, KOTOPOE 3aBHCHUT OT ee
sHepruu. Yem Oonbplie dHeprus anb(a-d4acTULBl, TeM OONbIlee pacCTOSHHE OHa mpoxoauT. IlodToMy BOKpYr ypaHa,
COZIEpIKAIIerocs: B opoje, 00pazyeTcs BOCEMb KOHIIEHTPUUECKHX Kojell. Takue Koybla (IUIC0XpOMdYecKue Tajio) ObUTM HalaeHbI
BO MHOTHX TOPHBIX NOpPOJAaX BCEX I'EOJOTMYECKHX 3MOX. BBUIM caemaHbl TOYHBIE M3MEPEHHUs, MOKa3aBIIME, YTO IS Pa3HBIX
BKpAIUICHUI ypaHa KOJIbLa BCETa OTCTOST Ha OJMHAKOBBIX PACCTOSHUAX OT HAXOSIIEToCs B LIEHTPE ypaHa.

Korna nepsuyHas ypaHoBas pyaa 3aTBepeBaja, B Heil, BEpOsATHO, He ObIIO CBUHLA. Beck cBUHeI ¢ aroMHON Maccoi 206 ObLt
HaKOIUICH 3a BpeMsl, IIPOIIe/IIee ¢ MOMEHTa 00pa30BaHMs 3TOH TopHOH mopossl. Pa3 Tak, To m3MepeHne KoaudecTBa CBHHIA-206
[0 OTHOLICHUIO K KONUYECTBY ypaHa-238 — BOT Bc€, — YTO HY)KHO 3HATh, YTOOBI ONpEAENUTh BO3pAcT o0pasia, eClid IepHo
noiypacnana u3BecteH. g ypana-238 mepuon moiypacmaza COCTaBIsIeT NMpuOiamsuTensHo 4,5 mupn ser. B tedenme storo
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BPEMCHHU ITOJIOBUHA ITEPBOHAYAJILHOT'O KOJIMYECTBA YpaHa pacniagacTCsd Ha CBUHCI U TeIINH.

Takum >xe 00pa3oM MOKHO U3MEPUTH BO3PACT JIPYTUX HEOECHBIX Tell, HalpUMep MeTeOopHUTOB. [10 TaHHBIM TaKUX H3MEpEeHHH
BO3pACT BEpXHEH YaCTH MAHTHHU 3eMIIH U OOJIBIIMHCTBA METEOPUTOB COCTABIIACT 4,5 MIIPJ JIeT.

12. 3aganme 20 Ne 341

B kakom arperaTHOM COCTOSIHUM HaXOIUTCS BoJa npu Temmeparype 110 °C?

1) TONBKO B TBEPAOM

2) TONBKO B XKHUJKOM

3) TONBKO B Ta3000pa3sHOM

4) OTBET 3aBUCHUT OT BHEILIIHETO JAaBICHUS

TI'efizepbr

Teitzeps! pacnonararorcst BONMM3M AHCTBYIOINX WM HEJABHO YCHYBIINX BYJIKAHOB. J{JIs1 M3BEpIKeHUS Teif3epoB HeoOxoanma
TEMNJI0Ta, HOCTYMAOLIas OT BYJIKAaHOB.

UrtoOb! NOHATH (PU3HKY Ieif3epoB, HAIIOMHHM, YTO TEMIIEpaTypa KUIIEHHS BOJBI 3aBUCHT OT JaBJICHUS (CM. PUCYHOK).
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BaBHCHMOCTb TeMIlepaTyphl KHIIeHUA BOJbI OT AaBJIeHAA
(1 atm = 105 I1a).

IIpencraBum cebe 20-MeTpoOBYHO Treii3epHyO0 TpyOKy, HANOJNHEHHYIO ropsdeid Bomoi. I[lo Mepe yBenmuueHHs DITyOWHBI
TeMIiepatypa Boabl pacteT. OMHOBPEMEHHO BO3PACTAET U JaBJICHHE — OHO CKJIAIbIBAETCS U3 aTMOC(EPHOro JaBICHHS U IaBICHHS
cToba Boabl B TpyOke. [Ipu 3TOoM Be3fe Mo JUIMHE TPYOKH TEMIIEPaTypa BOJBI OKAa3bIBACTCS HECKOIBKO HIDKE TEMIEPaTyphl
KUIICHHs, COOTBETCTBYIOIICH AaBICHUIO HA TOM WK MHOU TiyOuHe. Temeps MpeamonokumM, 9To M0 OJHOMY U3 OOKOBBIX MIPOTOKOB
B TpyOKy mocTynmia mopius napa. [lap Bomen B TpyOKy ¥ MOJHSUT BOAY J0 HEKOTOPOTO HOBOTO YPOBHS, & YaCTh BOJIbI BHLIHIACH
u3 TpyOku B Oacceitn. IIpu 3TOM TemmepaTypa MOTHATONH BOABI MOXET OKA3aThCsl BBILIE TEMIEPATYPbl KUICHHS [PH HOBOM
JaBJICHHH, U BOJIa HEMEUICHHO 3aKHIIaeT.

Ilpn kunenun oOpasyercss map, KOTOPHIK €lle BBINIE MOJHUMACT BOAY, 3aCTaBIsIsi €€ BBUIMBATHCS B OacceifH. /laBneHue Ha
HIDKHUE CJIOM BOJABI YMEHBINAETCS, TaK YTO 3aKHIIAeT BCs OCTaBluascs B TpyOke Boma. B 9ToT MoMmeHT oOpasyercst Oojblioe
KOJIMYECTBO Mapa; PacIIupssiCh, OH C OTPOMHOM CKOPOCTBIO YCTPEMIISIETCSI BBEPX, BBIOPACHIBAsl OCTAaTKU BOABI M3 TPYOKH —
IIPOUCXOAUT U3BEPKEHHUE reifzepa.

Ho BoT Bech map BbImIeN, TpyOKa IMOCTETIEHHO BHOBB 3aIOHAETCS OXJIaJUBIIEHCS BOJOH. BpeMs oT BpeMeHN BHU3Y CITBIIIATCS
B3pBIBBI — 3TO B TPYOKY M3 OOKOBBIX MPOTOKOB IONAAAIOT mopuuu napa. OmHaKo oyepeqHOH BHIOPOC BOABI HAYHETCS! TOJIBKO
TOT/[a, KOTJ]a BOAA B TpyOKe HarpeeTcs 10 TeMIIepaTyphl, OJIM3KOH K TeMIlepaType KHICHNSI.

13. 3aganue 20 Ne 368

MarnutHble Oypu Ha 3eMite IPEICTaBISIOT CO00it

1) BCTIBIIKY pagiOaKTHBHOCTH

2) HOTOKH 3apsHKEHHBIX YaCTHUI]

3) OBbICTpBIC U HETIPEPHIBHBIC N3MEHEHUS 00TaYHOCTH

4) 6bpIcTpble U HEeNpPEephIBHBIE U3MEHEHHS MATHUTHOT'O MTOJIS TIJIAHETHI

HOJI}IPHLIC CHSHUSA

B nepuopn axrtuBHocTH Ha ConHIle HAOMIONArOTCS BCHBIMKK. Bcmblmka mpencraBisier coOoif HedTo MOmoOHOE B3pHIBY, B
pe3yasrate 00pa3yeTcsl HalpaBiCHHBIH MOTOK OYEHb OBICTPHIX 3apsDKEHHBIX YacTHL (DJIEKTPOHOB, NMPOTOHOB U 1p.). IloTokm
3apsHKEHHBIX YaCTHI], HECYIIUXCSI C OTPOMHOM CKOPOCTBIO, N3MEHSIOT MAarHUTHOE I10JIe€ 3€MJIH, TO €CTh IPHBOIAT K MOSBICHUIO
MarHUTHBIX Oypb Ha Halllel IUIaHeTe.

3axBadueHHBIE MarHUTHBIM TIOJIEM 3eMJTH 3apsAKCHHBIC YaCTULIbI ABUXKYTCS BAOJIb MArHUTHBIX CHUJIOBBIX JIUHUA 1 Haubojiee

6IM3K0 K TOBEPXHOCTH 3€MITH NMPOHMKAIOT B 001aCTH MAarHUTHBIX MOTIOCOB 3eMIH. B pesynsrate CTOIKHOBEHMI 3apsKEHHBIX
YacTUIl ¢ MOJIEKYJIaMU BO3/yXa BO3HUKACT AJICKTPOMArHUTHOE U3JIyUYCHUE — IOISIPHOE CUSHUE.
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LIBeT momsApHOTO CHUSHHUS OIpEAEISIETCS XUMHUYeCKuM coctaBoM arMmocepsl. Ha Beicotax ot 300 mo 500 M, rme Bo3myx
paspexeH, npeodnanaerT KHCIopoA. L{BeT cusHUS 37ech MOXKET ObITh 3eJeHBIM MM KpacHOBaThIM. Hinke yxke mpeobnagaer asor,
JAIOIIMI CHSHUS SPKO-KPACHOTO U (PHOJIETOBOTO L[BETOB.

Hanbonee yoenuTeabHBIM TOBOJIOM B IIOJIb3Y TOTO, YTO MBI IPABHIIEHO IIOHUMAEM IPHUPOJY MOISPHOTO CHUSHHUS, SBISETCS €ro
MOBTOpEHHE B Jaboparopuu. Takoi 3KCIIEpUMEHT, IONyYMBIIMHA Ha3BaHHE «Apake», ObUT mpoBeneH B 1985 romy cOBMECTHO
POCCHICKUMU M (ppaHIly3CKUMH HUCCIIEI0BATEISIMH.

B xadectBe mabopaTopuii ObUIM BHIOpaHBI BE TOYKH Ha MOBEPXHOCTH 3€MIIH, JIC)KAIlUe BAOJIb OTHOW M TOW K€ CHIIOBOM
JIMHUM MarHUTHOT'O MOJISL. DTHMH TOUYKaMu ciryxmin B FOxxHOM nmonymapun ¢paniysckuii octpoB Keprenen B nauniickom okeane
u B CeBepHoM momymrapuu nocenok Corpa B Apxanrensckoit odmacti. C octpoBa KepreseH crapToBana reodusndeckast pakera ¢
HEOOJIBIINM yCKOPHUTEJIEM YacTHI], KOTOPBIH Ha OIpEIeNICHHON BBICOTE CO3/1Jl MOTOK 3JIEKTPOHOB. J[BHrasch BJOJIb MarHUTHOM
CHJIOBOH JIMHUH, 9TH 3JIEKTPOHBI IPOHUKIH B CeBEpHOE MOTyIIapHe U BBI3BAIM HCKYCCTBEHHOE TOJISIpHOE cusiHue Hajx Corpoii.

14. 3aganue 20 Ne 476

W3 rpaduka Ha pucyHKe BUAHO, 4TO Tpu TemmepaTrype 20 °C IUIOTHOCTH HACHIIIICHHOTO BOJISHOTO Mapa paBHa 17,3 r/m 3. 910
o3HayaeT, yto npu 20 °C

1)B1 M> Macca HACBIIICHHBIX TAPOB BOABI cocTaBisieT 17,3 r

2)B 17,3 M BO3JlyXa HAXOIUTCS | I HACHIILIEHHOTO BOASHOTO Mapa
3) oTHOCUTENBHAS BIAXHOCTh BO3ayXxa paBHa 17,3%

4) nIoTHOCTH BO3/yxa paBHa 17,3 />

Tyman

[Ipu ompenenEHHBIX YCIOBUSAX BOJSHBIEC Mapbl, HAXOAALIMECS B BO3AyXEe, YACTUYHO KOHICHCUPYIOTCS, B Pe3yJbTaTe 4ero u
BO3HUKAIOT BOJSIHbIE Karebku TyMaHa. Kanenbku Boasl umerot auamerp ot 0,5 1o 100 mxm.

Bo3bpMéM cocyn, HamoNOBHHY 3allOJHMM BOAOM M 3akpoeM Kphwlmkoi. Hambomee OBICTpBIE MOJEKYIBI BOABI, HPEOIONIEB
TIPUTSDKEHUE CO CTOPOHBI JIPYTMX MOJIEKYN, BEICKAKMBAIOT M3 BOABI M 00pa3yloT map HaJ HOBEPXHOCTHIO BOABL. DTOT IIPOIECC
HasbIBaeTCsl ucmapeHueM Bojbsl. C Ipyrod CTOPOHBI, MONEKYIBl BOJSHOTO IMapa, CTaIKHBasCh IPYr C APYTOM M C JIPYyTHMH
MOJIEKYJIaMH BO3/yXa, CIIydalHBIM 00pa30oM MOTYT OKa3aThCS Yy IOBEPXHOCTH BOABI M IEpPEeHTH OOpAaTHO B JKUIKOCTb. IJTO
KOHJIEHCaIHs Tapa. B koHIle KOHIIOB, PU JaHHOH TeMIepaType MpoLecChl HCIapeHHs H KOHISHCAIMH B3aUMHO KOMIICHCUPYIOTCS,
TO €CThb YCTaHABJIMBACICA COCTOSHHE TEPMOJUMHAMHUYECKOIO paBHOBecus. BoxasHol map, Haxondmuiics B 3TOM cilydae Haj
MOBEPXHOCTBIO XKHUAKOCTH, HA3bIBAETCSI HACBHIIIICHHBIM.

Ecimm temmeparypy MOBBICHTB, TO CKOPOCTh HCIIAPEHUs yBEINYUBACTCS, W. PAaBHOBECHE YCTAHABIMBACTCS HPH OOJIbIIEH
IVIOTHOCTH BOJISTHOTO mapa. TakuM o0pa3oM, IUIOTHOCTH HACHILIEHHOTO Iapa BO3PACTaeT C YBEIMYCHHEM TEMIEpaTyphl (CM.
PHCYHOK).
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Jlns BO3HHMKHOBEHHs TyMaHa HEOOXOAHMMO, YTOOBI Map CTaJ HE MPOCTO HACHILICHHBIM, a MEPEeChILICHHbIM. BopsHo#l map
CTaHOBHTCSI HACHIIICHHBIM (¥ IIEPECHIIIEHHBIM) P JOCTaTOYHOM OXJIaxJeHHH (mpouecc AB) miu B mporecce TOMOTHUTEILHOTO
ucnapeHus Bosl (mpouecc AC). COOTBETCTBEHHO BBINAIAIOIIUI TyMaH Ha3bIBAlOT TYMaHOM OXJIaXIECHHUA U TyMaHOM HCIapeHUs.

BTopoe ycnosue, Heobxoaumoe 11 0O6pa3oBaHus TyMaHa, — 3TO HalIW4ue siaep (LEHTPOB) KOHJEHCAmuH. Poib smep mMoryT
UIpaTh HOHBI, MeNBYalIline KalesJbKU BOAbI, NBUIMHKH, YAaCTHYKH CAXH M ApyrHe MeJKue 3arpsisHeHus. Uem Oosblie
3arpsI3HEHHOCTH BO3/yXa, TEM OOJIBIICH INIOTHOCTHIO OTIMYAIOTCS TyMaHEL.

15. 3apanue 20 Ne 503
Kaxkast ¢pm3udeckas BenIMIMHa XapaKTepU3yeT CBET Pa3HOro BeTa’?
1) ammuTyna KonebaHuit
2) 4acTOTa BOJIHBI

3) INTOTHOCTH CPeAbl, Ha TOBEPXHOCTH KOTOPOH MaJIaeT CBET
4) onTryeckas IOTHOCTD CPEeAbl

v
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AdCbILICHHOCTD LBCTd

OKpacka pa3lIu4HBIX MPEIMETOB, OCBEHIEHHBIX OJHUM U TEM € HCTOYHUKOM cBeTa (Hampumep, ComHiem), ObIBaeT BechMa
pazHooOpa3Ha. DTO OOBACHSAETCA TEM, YTO CBET, NAJAIOIIMi Ha INpEIMeT, YaCTHYHO OTpaxkaeTcs (PaccemBaeTcs), 4aCTHYHO
HPOITyCKaeTcsi M YAaCTUYHO Iomomaercss uM. Jlonsi CBETOBOrO IOTOKA, YYACTBYIOLIErO B KaXKAOM M3 3THUX IPOLECCOB,
OIIPE/IENIIETCS C TOMOIIBIO COOTBETCTBYIOLIUX KO (PUIIMEHTOB: OTpa)KeHHs, IPOITY CKaHHU, OTIIOMICHHS.

OtH k03()GULKEHTHl MOTYT 3aBUCETh OT JUIMHBI CBETOBOM BOJIHBI, II09TOMY IPH OCBELICHHM TeJ HAaOIIONAIOTCS pa3iMyHbIe
cBeroBble 3¢ ekThl. Tena, y KOTOphIX KOG (GHUIMEHT HOMIOIEHHUS OJIM30K K eMHULE, OyIyT YEPHBIMU HENPO3PaYHBIMU TEIaMH, a
T€ TeNa, Y KOTOPBIX KOA(PHUIUEHT OTpaKeHHsI OTU30K K eANHHIE, OYAyT OeIBIMI HEMPO3PaYHBIMH TEIAMHU.

Kpome 0003HaueHHs IBETa — KPACHBIM, KENTHIA, CHHUN U T. . — MBI HEPEIKO Pa3IryacM LBET MO HACHIIICHHOCTH, TO €CTh
0 YKWCTOTE OTTEeHKA, OTCYTCTBHIO OenecoBarocTd. [IpuMepoM IIyOOKHMX HIIM HACBIIICHHBIX [BETOB SIBISIFOTCS CIEKTPAIbHbBIC
1BeTa. B HUX mpeacTaBieHa y3kas 00JacTh JUIMH BOJH 0€3 MPUMECH APYTUX IIBETOB. [[BeTa ke TKaHeH U KPacoK, MOKPHIBAFOIIHX
TIpeaMeThI, 0OBIYHO OBIBAIOT MEHEE HACHIIICHHBIMU U B OOJBIIEH MITH MEHBIIEH CTETICHN OeNecOBaThIMH.

[TprunHa B TOM, 4TO KOI(GPUIMEHT OTPaXKCHHs OOJBIIMHCTBA KPACSIIMX BEIECTB HE PAaBEH HYIIO HU Ul OJHOM JUTHHBI
BOJHEL. TakuM 00pa3oM, IpH OCBEIIEHUN OKPAIICHHOH B KPACHBIH IBET TKAHU OEIBIM CBETOM MBI HAOTIONAEM B PACCESTHHOM CBETE
NPEUMYIIECTBEHHO OJHY 00iacTh IBeTa (KpacHy0), HO K Hel NPUMEIIMBASTCS 3aMETHOE KOJIMYECTBO M JPYIMX UIMH BOJIH,
JIAIOMUX B COBOKYMHOCTH Oenblif cBeT. Ho ecnmu Takol paccesHHBII TKaHBIO CBET ¢ MpeobiafaHneM OJHOTrO I(BeTa (Hampumep,
KpPacHOI0) HalpaBUTh HE NPSMO B IVIa3, @ 3aCTaBUTh BTOPUYHO OTPA3UTHCS OT TOH ke TKaHU, TO AOJIA IPeoOJafaroliero Isera
YCHJIUTCSI TIO CPAaBHEHHIO C OCTAJLHBIMH, M 0ElIecOBATOCTh YMEHBIIUTCS. MHOTOKpPAaTHOE MOBTOPEHHE TAKOTO IPOIECCa MOXKET
IPUBECTH K MOTYYEHHUIO JOCTATOYHO HACHIIIEHHOTO I[BETA.

IToBepXHOCTHBIN CiIOH JIO0OH KpacKW Bcerna paccemBaeT Oenblif CBET B KOJNMYECTBE HECKOIBKHX IIPOIEHTOB. OTO
00CTOATENBCTBO IMOPTUT HACBHIIIEHHOCTh IIBETOB KapTWH. I103TOMy KapTHHBI, HalmHMCaHHBIE MAaCISHBIMH KpacKaMH, OOBIYHO
TIOKPEIBAIOT CIIOEM JIaka. 3aJMBasi BCe HEPOBHOCTH KPACKH, JIaK CO3/AeT IIaKYIO 3epKaIbHYIO IIOBEPXHOCTh KapTHHBL. besrit cBeT
OT 3TOM MOBEPXHOCTU HE PACCEMBAETCSI BO BCE CTOPOHBI, & OTPAXKAETCs B ONMpeAeNIEHHOM HampasieHHH. KoHeuHo, ecliu cMOTpeTh
Ha KapTHHY M3 HEyIa4HO BHEIOPAHHOTO MOJIOKEHUS, TO TaKoH cBeT OymeT odeHb MemaTh (oTcBeunBaTh). Ho ecim paccMmaTpuBaTh
KapTHHY C APYTUX MOJIOXKEHHH, TO Onarogapsi JakOBOMY MOKpPBHITHIO OEJbIi CBET OT MOBEPXHOCTU B 3TUX HAIPABICHUSIX HE
pacIpocTpaHseTcs, ¥ [IBeTa KapTUHBI BEIUTPHIBAIOT B HACHIIIIEHHOCTH.

16. 3aganue 20 Ne 530

MarautHsle OypH Ha 3emiie IpeCTaBISIOT co00it

1) BCOBIMIKY PanOaKTHBHOCTH

2) HOTOKH 3apsHKEHHBIX YaCTHUI]

3) ObICTpBIC M HENPEPHIBHBIE H3MEHEHNUS 00JIaYHOCTH

4) OpIcTpble U HENPEPHIBHBIE M3MEHEHHSI MATHUTHOT'O TTOJIS TIJTAHETHI

17. 3aganune 20 Ne 557

Pa3mep B 0,1 HM COOTBETCTBYET pa3mMepy

1) anexTpoHa

2) aTOMHOTO si7Ipa

3) atoma

4) 6enKOBOW MOJIEKYJIBI

3akon Mypa

KOMHLIOTepLI MpouuIr Bl'Ie'-IaTJ'IS{}OH_[I/Iﬁ IIyTb — OT NEPBLIX I_HeCTepéH‘-IaTBIX MallvH K COBPEMCHHBIM MalllMHaM, NOCTPOCHHBLIM
Ha HWHTETPAJIBHBIX CXEMax. HpI/I OTOM Y€M CTPEMHUTEIBHEE POCIa BBIYUCIUATECIbHASA MOIIHOCTH KOMIBHOTECPOB, TEM 6I>ICTp6€
YMEHBIIAIUCH B pasMepax COCTaBJIAIOIIUE UX DJIEMCHTHI.

B 1965 rogy I'opnon Myp — onus u3 ocHoBareneit pupMmel /nfe/ — Ha 0OCHOBE HaOIIOACHHI 32 HHAYCTPHAIBHBIM IPOTPECCOM
B Pa3BUTHU MHKPOCXEM 3aMETWJI, YTO YHUCIIO TPAH3UCTOPOB, BXOIINX B OJHY MHUKPOCXEMY, IPUMEPHO yABAUBACTCS KaKIble 2
TO/la, XOTSI CaMa MHUKPOCXEMa OCTaeTCsl IPIMEPHO OTHON M TOH e MO CBOMM (DM3HUIECKHM pa3MepaM. Myp mpenckasal yaBOCHHUE
YuCiIa TPAH3UCTOPOB HAa OJIHY MHKPOCXEMY TOro e pasMepa kaxzaple 18—24 mecsana. Ilpenckasanue oka3ajloch TOUHBIM. 3aKOH
Mypa ycrenHo paboTaeT Ha MPoTsHKEeHHH Ooiee ueM 40 J1eT, ¥ CyIeCTBEHHBIX OTKJIOHEHHH OT HEero MoKa He HalIioxaeTcs.

CoBpeMeHHbIE MUKPOCXEMBI COJIep)KaT YK€ COTHH MHJUTHOHOB TPaH3HCTOPOB. Pa3Mep OIHOro TpaH3HCTOpa, B TOM YHCIE U
AIIEMEHTApHOH sSTYeHKH MUKPOCXEMEBI, Hecymield 1 OuT mH(popMalum, B COBPEMEHHO MuKpocxeMe coctapisieT 0,25 MUKpOHA, WITH
250 nanometpoB. Korma pasMep 0JHOTO TpaH3UCTOpa B MHKPOCXEME TOCTHUTHET NpuMepHO 10 HaHOMETpPOB, TO COBpEMEHHbIE
TEXHOJIOTHH TPOU3BOACTBA MHKpocXeM Hpunagrcst MeHATb. [louemy? IlotoMy 4Tro Ha 3THX MacimiTabax HauHYT IPOSIBISATHCS
kBaHTOBbIe 3¢ pexTsl. Hy a xorma pasmep omnoro 6ura nHdopmaiun ymensiuurest 10 0,1 HaHoMeTpa — pa3Mepa atoma, TO Ha
TaKUX MaJIBIX PACCTOSHUSIX KBAaHTOBas MEXaHHKa OyJeT paboTaTh HE TOJIBKO HAa YPOBHE OTIAEIBHBIX 3P (EKTOB, HO yKe U B OIHOI
Mmepe. U 3akoH Mypa mpencka3bpiBaeT JOCTHXKEHUS 3TUX MAacIITa0OB B MPOMBIIUIEHHOH 31ekTpoHuKe yepe3 18—20 ner. Taxum
o0pa3oM, B ITOTOHE 3a BCE O0JbIIei MPON3BOAUTEILHOCTEIO KOMITBIOTEPOB YEJIOBEUSCTBY PaHO HITH HO3THO MPHAETCS HMETH JIeTIO C
KBAaHTOBOW MEXaHMKOH, OIIChIBatoONIel Gpru3nueckne Nporeccl B MUKPOMUPE.

18. 3amanue 20 Ne 584

B reiizepuyto TpyOKy 13 60KOBOTO MPOTOKA IMOCTyNUIa Hopuus napa. Hax mapom ocrancs crond Boasl Beicotoii 10 M. Bona Ha
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9TO# riyOuHe Haxoautcs npu Temneparype 121 °C. AtmocdepHoe naBieHne 10 Ia. [Ipu sToM Boga B TpyOKe

1) Oynet nepemeniaTsCst BHU3 MOJ AHCTBHEM aTMOC(EPHOTO TaBICHUS
2) ocTaHeTCsl B paBHOBECHH, TaK KaK €€ TeMIlepaTypa HIKe TeMITepaTypbl KUICHUS
3) OBICTPO OXJIAAUTCS, TAK KaK e€ TeMIlepaTypa HIDKe TeMIIepaTypbl KUIIeHHs Ha TayouHe 10 M

4) 3aKuNMUT, TaK Kak e€ TeMIeparypa Bblllle TeMIIepaTypbl KUIICHUS IIPH BHEIIHEM JaBJICHUM 2 10° a

19. 3aganue 20 Ne 611

[on anp6eno MOBEPXHOCTH IIOHUMAIOT

1) oOmIMii MOTOK MaJarOIINX Ha TIOBEPXHOCTh 3eMJIH COTHEYHBIX JTydel

2) OTHOUIEHHE MTOTOKA SYHEPIHU OTPAXKEHHOTO M3ITYUSHHUSI K TIOTOKY MOTJIOIICHHOTO U3ITyYeHHS
3) oTHOIIEHNE MOTOKA YHEPTUH OTPAKEHHOTO U3ITYyUCHUSI K TIOTOKY ITaJJAfOIIEr0 U3y deHHS

4) pa3HOCTh MEX[Y MaJarouiel 1 OTpaKEHHON 3HEpruel U3IydeHust

Anbbeno 3emiu

TemrepaTypa y MOBEPXHOCTH 3€MIIM 3aBHCUT OT OTPAXKATEIHHOH CIIOCOOHOCTH IIaHETHI — anb0eno. AJbOeno MOBEPXHOCTH
— 9TO OTHOIIECHUEC ITOTOKA SHCPFI/II/I OT“pa)KéHHbIX COJIHECYHBIX nyqef/i K l'lOTO](y 3Hepr1/11/1 nagaromux Ha l'[OBerHOCTb COJIHECYHBIX
TMy4ei, BBIpAKCHHOE B MPOIIEHTAX I JOJSX eAUHUIBL. Ab0en0 3eMid B BUANMOW YacTH criektpa — okoio 40%. B oTcyrcTBHe
00J1aKOB OHO OLUIO OBI 0K0JIO 15%.

Anp0eo 3aBUCHT OT MHOTHX (DaKTOPOB: HAIMYHMS M COCTOSHUS OOJAYHOCTH, W3MEHEHUS JISTHWKOB, BPEMEHH rojma M
COOTBETCTBEHHO OT ocajakoB. B 90-x romax XX Beka cTana oueBHAHA 3HAYUTENIFHAS POJIb a3PO30JIeH — MeNpYalIuX TBEPABIX U
KUJKHUX 9acTull B atMocgepe. IIpy cxkuraHny TOIUIMBA B BO3/YX ITONAJAIOT ra3000pa3HbIe OKCHUABI Cephl U a30Ta; COCIUHSIICH B
atMoc(epe ¢ KaleiabKaM{ BOJABI, OHH OOpa3yloT CEpHYI0, a30THYIO KHCIOTHI M aMMHaK, KOTOpbIE IPEBPAILIAIOTCS IIOTOM B
Cynab(aTHBII 1 HUTPATHBIA a3p030JIH. A3PO30JIH HE TOJIBKO OTPAXKAIOT CONHEYHBIH CBET, HE MPOITYCKast €ro K MOBEPXHOCTU 3eMIIN.
ABpO30JIBHBIC YaCTHILBI CIY)XaT sIpaMM KOHJCGHCAUMM aTrMoc(epHOi Biarn npu oO0pa3oBaHMM OOJIAKOB M TEM CaMbIM
CIIOCOOCTBYIOT yBENNYCHUIO 00JIAYHOCTH. A 3TO, B CBOIO OUepe/Ib, YMEHBIIAET IPUTOK COJHEYHOTO TEeIIa K 3eMHOM OBEPXHOCTH.

[Ipo3padHoCTh Al COMHEYHBIX Jy4ell B HIDKHHX CIIOSAX 3€MHOM aTMocgephl 3aBUCHT Takke OT IoXKapos. V3-3a mokapoB B
aTMocQepy MOJHUMAETCs ITBUTb U CaXka, KOTOPbIE ITIOTHBIM SKPAaHOM 3aKpBIBAIOT 3EMITIO H YBEIHMUHUBAIOT alIb0E10 ITOBEPXHOCTH.

20. 3amanue 20 Ne 638

Uro Takoe ¢uorarms?

1) crioco6 oboramieHus py/sl, B OCHOBE KOTOPOT'O JICXKUT SIBJICHUE TUIABAHHS TEI
2) IIaBaHue TeJl B )KUIKOCTU

3) croco6 oboramnieHust pyabl, B OCHOBE KOTOPOTO JISKHT SIBJICHHE CMauyMBaHHs
4) cioco® nmoy4eHHs MOJIE3HBIX HCKOTAEMbIX

21. 3apanue 20 Ne 665

HaGironaTens, K KOTOpOMY MCTOYHUK CBETa pUOIMKaercs, 3apukcupyer

1) yBesIM4eHnEe CKOPOCTH CBETA U YMEHbBIIIEHUE JUTMHBI CBETOBOW BOJIHBI
2) yBeIMYEeHUE CKOPOCTH CBETA M YBEITHMUYCHUE UTHHBI CBETOBOW BOJHBI
3) yMEeHbIICHHE JJTUHBI CBETOBOM BOJIHBI

4) yBenM4YeHUE JUTHHBI CBETOBOW BOJHBI

A dexr Jorrepa s CBETOBBIX BOIH

Ha ckopocTh cBeta He BIMSIET HH CKOPOCTh MCTOYHHKA CBETA, HU CKOPOCTh Habromaresnst. [I0OCTOSHCTBO CKOPOCTH CBETA B
BaKyyMe HMMEET OTPOMHOE 3HadeHue s (Pu3ukd d actpoHoMuu. OJIHAKO YacTOTa M JUIMHA CBETOBOW BOJIHBI MEHSIIOTCSA C
M3MECHEHHEM CKOPOCTH MCTOYHHKA WK HabmoaaTesis. DToT GakT u3BecTeH Kak 3¢ dekt Jomiepa.

IMpenmnonoxum, 4T0 UCTOYHHK, PACIIONOKEHHBIH B Touke O, UCIyCKaeT CBET ¢ JUIMHOH BonHbl Ay. Habmonarenn B Toukax A n
B, 11151 KOTOPBIX UCTOYHUK CBETa HAXOAUTCS B MOKOE, 3aQHKCHPYIOT U3ITy4eHHUe ¢ JUIMHOHM BonHbI A (puc. 1). Ecin uctounuk ceera
HaYMHAeT MABUTATHCS CO CKOPOCTBIO V, TO IUIMHA BOJIHBI MeHseTcs. Jlnmst HaOmomatens A, K KOTOPOMY HCTOYHHK CBeTa
npuONMKaeTcs, JIMHA CBETOBOM BONHBI yMeHbIIaeTcs. J{ns HaOmiomaresnst B, oT KOTOPOro MCTOYHHK CBETa yAanseTcs, AJIHHA
CBETOBOH BOJHBI yBenuuuBaeTcs (puc. 2). Tak kak B BUAMMOI 9acTH IEKTPOMAarHUTHOTO M3JIyYeHHs] HANMEHBIINM JJIHHAM BOJH
COOTBETCTBYET (DHOJICTOBBIH CBET, a HAUOOJBLIUM — KPACHBIH, TO TOBOPAT, YTO UL NPUOIMIKAIOLIETOCs HCTOYHHMKA CBETa
Ha0mogaeTcs: cMelleHne JUIMHEL BOJIHBI B (DHOJICTOBYIO CTOPOHY CIEKTpa, a IJIs yNAJSIONIErocs HCTOYHHKA CBETa — B KPACHYIO
CTOPOHY CHEKTpa.

3MeHeHne IIMHBI CBETOBOW BOJHBI 3aBHCHT OT CKOPOCTH HCTOYHHKA OTHOCHTENBHO HaOmomarelns (IO JIydy 3peHus) U
ompexensiercst popmyroit Jorepa:
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<

A=
Ao
Oddexr Jomnepa Hamén mMpokoe MPHMEHEHHE, B YaCTHOCTH B aCTPOHOMHH, AJISI OMPEIETICHHsS CKOPOCTEH HCTOYHHKOB
U3Ty4EHHUsL.

B ®) B ®(,+A0)

AelM)
FPuc. 1

22. 3aganme 20 Ne 692

HLSSOSHSKTPI/I‘{CCTBO — OTO ABJICHHUE

1) BOSHUKHOBEHHMS 3JIEKTPHYECKHX 3aps0B HA OBEPXHOCTH KPUCTAIIOB NPH X Jedopmanun
2) BO3HUKHOBEHUS Je(h)OPMaINH PACTSHKEHHS M CKATHS B KPHCTALIAX

3) IPOXOXKICHUS NEKTPUIECKOr0 TOKA Yepe3 KPUCTAIIIBI

4) IpoX0XJEHNSI ICKPOBOTO pa3psiia IpH AedopMaIiy KpHCTaIOB

I1be3091EKTPHYECTBO

B 1880 roxy ¢paniysckue yuénsie — 6paths [Isep u [Tons Kropu — uccnenosanu cBoiicTBa kpuctaiuioB. OHU 3aMETHIIH, YTO
€CIIM KPHUCTAI KBapLa CXaTh C JOBYX CTOPOH, TO Ha €ro TpaHsiX, NEPIEHIUKYIIPHBIX HANPaBICHHUIO CXKAaTHUs, BO3HUKAIOT
JJIEKTPUYECKUE 3apsiabl: HA ONHON T'paHM IOJIOKHUTENbHBIC, HAa APYroil — oTpuIarenbHble. TakuM e CBOHCTBOM 00IalaroT
KPUCTAJUTBI TypMaJIiHa, CETHETOBOH COJIM, JayKe caxapa. 3apsbl Ha TPaHsIX KPHCTaIa BOSHUKAIOT U IIPHU €ro pacTshkeHuu. [1puaem
€CIIM TIPY C)KaTWH Ha TPAaHM HAKAIUIMBAJCS MOJOXKUTENBHBIA 3apsi, TO NPH PACTSDKEHHM HA ATOW IpaHU Oy[deT HAaKaILUTMBAThCS
OTpUIATENbHBII 3apsi, ¥ Ha000pOT. DTO sIBJICHNE OBIIIO HA3BAHO MbE30ICKTPUIECTBOM (OT IPEUECKOT0 CIIOBA «IbE30%» — JABIII0).
Kpucrani ¢ TakuM CBOHCTBOM Ha3BIBAIOT MTBE303TEKTPHKOM.

B nanbheiimem 6patbst Kropu 0O0HapyXWiH, 94TO MbE30NIEKTPHUYECKUH 3 GEeKT 00paTHM: eciM Ha IpaHsiX KpUCTajlla CO31aTh
Pa3sHOMMEHHBIE MEKTPHUYECKUE 3apsIbl, OH MO0 COXKMETCS, MO0 pacTIHETCS B 3aBUCHMOCTHU OT TOTO, K KaKOW I'paHU MPHIOKEH
MOJIOKUTENILHBIA U K KAKOW — OTpHLIATENbHBIN 3apsi.

Ha sBrneHumm mnpe303/eKTpHIECTBA OCHOBAHO [EHCTBHE IMMPOKO PACIPOCTPAaHEHHBIX MBbE30NEKTPHICCKUX 3aXKHUTAIOK.
OCHOBHOM 4acTbIO TakKOH 3aXKUTaJKH SBJIAETCS IbE302JEMEHT — KepaMHUYECKUH IbE30UIEKTPUYECKUH IMIMHApP ¢
METaIUIMIECKUMH JIEKTPOIaMU Ha OCHOBaHUSX. [Ipy oMoy MeXaHHIEeCKOT0 YCTPOHCTBA IIPOM3BOIUTCS] KPATKOBPEMEHHBIH yiap
0 Mbe30owIeMeHTy. I[Ipm 3ToM Ha JByX €ro CTOpOHAaX, pPAaCHOJOXKEHHBIX MEpHEHIUKYISIPHO HAalpaBiIeHUIO AeHCTBUA
nedopMupyIome CHITBI, MOSBIAIOTCS PAa3HOMMEHHBIE SNEKTPHUIECKHE 3apsabl. HampspkeHue MexIy TUMH CTOPOHAMH MOXET
JIOCTUraTh HECKOJIBKUX ThICSY BOJBIL. Il0 HM30MMpOBaHHBIM IPOBOJAM HANpPSDKEHHUE MOJBOAUTCA K JBYM 3JEKTPOAAM,
PacIHoNOKEHHBIM B HAKOHEYHUKE 3)KUTAIKH HA PAcCTOSHUH 3-4 MM Opyr OT Apyra. Bo3Hukaromuii Mexmy 3meKTpomaMu
HCKPOBOH pa3psij MOJKHUIaeT CMECh Ta3a U BO3IyXa.

Hecmotps Ha odens Gonbime HanpspkeHUS (-10 kB), OmBITHI ¢ Mbe303aKUTaaKkol COBEPIISHHO 0e30MacHsbl, TaK KakK Jaxe MpH
KOPOTKOM 3aMbIKaHHH CHJIa TOKa OKa3bIBACTCS TAKOH K€ HHYTOXKHO Mayod M Oe30macHOW IJisi 310pOBbs YENOBEKa, KaK IpH
IJIEKTPOCTATHYECKHX Pa3psAax MPH CHUMAHHUU IIEPCTSIHON MIIM CHHTETHIECKOH OAEXKIBI B CYXYIO ITOTOMY.

23. 3amanue 20 Ne 719

MOIIyJII: peaKTHBHOfI CHJIbI 3aBUCUT

1) TOTBKO OT CKOPOCTU MCTEUCHHUS I'a30B U3 COILIA BUIATEIIS

2) TONBKO OT CKOPOCTH PACX0/1a TOIJIMBA

3) OT CKOPOCTH HCTEUEHHS ra30B U3 COILIA ABUTATEIISI U OT CKOPOCTH PAacXofa TOILIUBA
4) oT HanpaBJIEHKS UCTEYEHHUS I'a30BOI CTPYHU U3 COILIA JIBUIATEINs

PeaktuBHOE JBHIKCHHC
PeakTuBHBIM Ha3bIBaeTCS JABUIKCHUE, KOTOPOC MPOUCXOAUT MO/ JIEACTBUEM CHJIBI pe€akuuu, ﬂeﬁCTByIOHIeﬁ Ha JIBUXXYIICECA

TE€JIO CO CTOPOHBI CTPYU BELICCTBA, BbI6paCI>IBaCMOFO u3 asuratens. I1oscHUTH TMPUHOUIT PEAKTUBHOI'O ABHUKEHUS MOXHO Ha
NpUMEPE NBUKEHUS PAKETEI.
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ITycts B pBHUTaTene, yCTaHOBIEHHOM Ha paKeTe, MPOUCXOIWUT CTOPaHME TOIUIMBA M MPOAYKTHI TOPEHHS (TOPSYME Ta3bl) MOJ
BBICOKMM JaBJIEHHEM BBIOPACHIBAIOTCS M3 COIUIa JBHrarteis. Ha kKaxmayro Mopuuio ra3oB, BHIOPOLIEHHBIX M3 COIUIA, CO CTOPOHEI
JBHUTATENsI AEHCTBYET HEKOTOpasi Cuila, KOTOPasi MPUBOANT 3Ty MOPIMIO Ta30B B ABIKEHUE. B COOTBETCTBHM C TPETHHM 3aKOHOM
HeloToHa, Ha ABHTATENb CO CTOPOHBI BHIOPACHIBAEMBIX ra30B IEHCTBYET CHJIA, Takas jK€ MO MOJYII0 ¥ HPOTHBOIOJOXKHAS IO
HampaBJIeHHI0. JTa CuWiIa Ha3bBaeTcs peakTuBHOH. [lom e€ melicTBueM pakera mpHOOpeTaeT YCKOpEHHE H pPasrOHSEeTCs B
HaIlpaBJICHUH, POTHBOIIOJI0XHOM HaIpaBJIEHHUIO BEIOpackIBaHMS ra30B. Moxaynb F peakTHBHOM CHIIBI MOXKET OBITh BBIUHCIIEH IPH
TIOMOIIA ITPOCTOH (POPMYJIIBL:

F = uu,

TAC U — MOIYJIb CKOPOCTU UCTECYCHHUA Ta30B U3 COIUIA ABUTATEIS OTHOCUTEIIBHO PAKEThl, 4 [ — CKOPOCTH pacxoa TOILIMBa
(Macca BEIICCTBA, BLI6paCLIBaeMOFO JABUTATECIIEM B €AUHUILY BPEMEHU, UBMEPACTCA B KF/C). HanpaBneHa pC€aKTuBHAs Cujla BCCraa B
HampaBJICHUU, TPOTHUBOIIOJIOXKXHOM HAIIPABJIICHUIO UCTCUCHUA ra3oBoit CTpyH. PeakTuBHOE IBIDKEHHE TakKe MOXKHO OOBICHUTH U
IIpH IIOMOIIHY 3aKOHA COXPAaHCHUS UMITYJIbCA.

IIpuHUMD peakTUBHOrO IBUXKEHHS HIMPOKO UCIONB3yeTcs B TeXHUKE. [IoMMMO pakeT peakTHBHBIC JBUTaTENd NPUBOIAT B
JBHXKEHHE CaMOJEThl M BOJHbIE KaTepa. Ha ocHOBaHMHM 3TOro NPHHIMIA KOHCTPYMPYIOT Pa3iIM4HbIE NPHCIOCOOTIEHHS —
MOJIUBAIbHBIC YCTPOWCTBA C BEPTYLIKAMH, HA3bIBAEMBIMH «CETHEPOBBIM» KOJECOM, MIPYHIKM U T. II. PeakTHBHOE ABMXKECHUE
BCTpEYaeTcss M B KMBOW mnpupone. HekoTopble Mopckue OpraHu3Mbl (KaJbMapbl, KapaKaTHIIbl) JBHIAIOTCS, BbIOpachiBas
TIPeBApUTENIFHO 3aCOCAHHBIE BHYTPh ceOs MOpPIHMM BOABL. B KadecTBe MIOOONMBITHOTO MpHUMEpa M3 MHpa PAacTeHHH MOXKHO
HPHUBECTH TaK Ha3blBaeMbIH «OemreHslil orypewy. [Tocne co3peBaHHs CEMSH M3 IUIOJA 3TOrO PAcTeHMs MOA OOJNBIIMM JaBICHHEM
BEIOPACEIBACTCS KUAKOCTD, B PE3yJIBTATE YETO OTypell OTIETaeT Ha HEKOTOPOE PACCTOSHHUE OT MECTa CBOETO IIPOU3PACTAHHSI.

ITpu peakTUBHOM JABMXXEHHMH PAaKeThbl €€ Macca HENPEPbIBHO YMEHbBIIACTCS U3-32 CTOPAaHHs TOIUIMBA U BHIOPACBIBAHUS HAPYXKY
poaykToB cropanus. [1o 5Toif mpudunHE MOIYIbh YCKOPEHUSI pakeThl BCE BPEMsl M3MEHSETCS, a CKOPOCTh PAKETHl HEIHMHEHHO
3aBHCHT OT MacChl CTOPEBILETO TOIUIMBA. BriepBble 3a1a4a 00 OTBICKAHWM MOJYIISl KOHEYHOH CKOPOCTH V PakeThl, Macca KOTOPOH
U3MEHMIIACh OT 3HAYCHMS 11 IO BEIUYMHBI 11, OblIa pEIleHa PyCCKUM y4EHbIM, mHoHepoM kocMoHaBTukH K. O. IfnonkoBckum.

I'paduk 3aBUCHMOCTH, HILTIOCTPUPYIOIISH OJIydeHHYI0 UM (OpMYITy, IIOKa3aH Ha PUCYHKE.

T, EM/C

)

2 4 1 . "y
JasucuMocms .1.1{?@.1'.?5' KOHEYHOT CROPOCMU Y PAReMBbl O H3MeHenUA €& AUacchl

U3 rpacduxa BUIHO, 4TO TOJNy4eHHAs! [[MOJIKOBCKMM 3aKOHOMEPHOCTh MOXKET OBITh KpaTKo C(OPMYIMpOBAaHA CIIETYIOIIUM
00pa30M: eCIIM CKOPOCTh HCTEUSHHUS Ta30B U3 COIIIA ABUTaTElIs IOCTOSHHA, TO IIPU YMEHBIICHHH MACcChl PAKEThl B TEOMETPHIECCKON

HPOrPECCHU MOJY/Ib CKOPOCTH pakeThl Bo3pacTaeT B apu(METHYECKOW mporpeccuu. MIHBIMHU ClIOBaMH, €CIIH IPH YMEHBIICHUH
mo

Macchl pakeThl B 2 pasa (— = 2) MOJyJIb CKOPOCTH PAKEThI yBEIMYUBACTCS Ha 1 KM/C, TO IIPH YMEHBIICHUHM MacChl PakeThl B 4 pasa
m

mo .. .. o Y

(— =4) Mozxynb CKOPOCTH pakeThl BO3pacTeT emmé Ha 1 km/c. M3-3a Takoli 3akOHOMEPHOCTH Pa3roH PaKeThbl 10 BBICOKOH CKOPOCTH
m

TpeOyeT 0OYeHb OOJIBIIOTO PACXO/IA TOTIHBA.

24. 3apanue 20 Ne 746

Jns HopManbHOH padoTel Y30 K ero BXOJHBIM KOHTAKTaM HOIKIIIOYal0TCS

1) HyneBo#, pa3HBIN 1 3a3eMIISTIONIHI TIPOBOT
2) Hy/neBOH M 3a3eMIISIOUINI TPOBOJ

3) HyneBoO# u (a3HBII MPOBOL

4) 3a3emunsttonuii ¥ (ha3HBIi MPOBOJ

yCTpOﬁCTBO 3alATHOI'0 OTKIIIOYCHHUA

JKn3Hb COBPEMEHHOro YENOBEKa HEBO3MOXKHO MPEICTABHTh 0€3 Pa3IMYHBIX JIEKTPONPHOOPOB. DIIEKTPHUIECKHE JIAMIIEL,
UIEKTPOIUIMTBI, 3JIEKTPOYAHHUKM, TEJIEBH30PbI, XOJOIMJIBHMKHM, ayauo- W BHJICOCHUCTEMbI, (EHbl W MHOTHE Jpyrue
9JIEKTPONPHOOPHI IIPOYHO BOLIUIH B HAIIY KH3HB. [l obecrieueHnst paboThl 3THX MPUOOPOB BCe MOMEIIEHHUS, IpeTHA3HAYCHHBIE
JUIsL TIOCTOSIHHOTO WJIM BPEMEHHOTO IIPOXKMBAaHHS ueJoBeKa, dnekTpuduuupytorcs. CrannapTsl, NPUHATHIE B Halleil cTpawe,
MIpeycMaTpUBAIOT IMOAKIIOYEHHE JIIEKTPONPHOOPOB K INepeMeHHoMy Hampspkenuio (220 B, 50 I'm). B momemienme oObBIdHO
BBOJATCSL TPU TIPOBOJA — HYJNEBOH, (a3HbIi 1 3a3eMisttoluid. [Ipy MOAKIIOYEHNH BUIKH 3IEKTPONPUOOpA MEXAY HYIEBBIM U
(ha3HBIM TIPOBOJIOM (IIOCPECTBOM PO3ETKH) Ha MPUOOP IMoNaéTcs HYXKHOE IIepeMEHHOE HAIpsDKEHHe, U B X MpruOopa HauMHAeT
MpPOTEKaTh TMEPEMEHHbIH 3MEeKTPUYECKHH TOK. 3a3eMIIOmuUil MPOBOJA MPH IOMOIIM CHELHANTbHOTO KOHTAKTa, MMEIOIIErocs B
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po3eTKe, MOAKIIoYaeTCs K KopIycy npubopa.

ITockonbKy IepeMeHHOe HalpsDKEHHE, O KOTOPOM HIET pedb, OMAcHO JUIS JKU3HM, BOKHOW 3ajadell sBIseTcsl oOecredeHne
0e30MacHOCTH TOAKIIOYCHUS JIIEKTpOonpuOOpoB. B  dwacTHOCTH, HEOOXOIMUMBI CHEUHANbHBIE MPHUCIIOCOOTIECHUsS, KOTOpHIE
o0ecIeYrBarOT OTKIIOYEHHE MOMEIIEHHSI OT CeTH NMepEeMEHHOr0 HANpsDKEHUS B CIydae BOSHUKHOBEHUS YTEUKU DJIEKTPUUECKOTO
ToKa U3 (ha3HOTO MPOBOJA Ha 3a3eMILIOIIMH MPOBOA — Yepe3 MOBPSKIEHHYIO M3OJLMIO WIM yeloBedeckoe Teno. Takoe
HPHCIIOCOOICHNE HAa3bIBACTCSl YCTPOHUCTBOM 3aUTHOrO oTKiItoueHus (Y30).

Pucynox. ITpunyun oeticingia Yempolcmed 3auumyoco omxioverua (V30)

[Mosicanm npuHmn aeiictBus Y30 mpu moMmoIny prcyHKa. Bxoxsimiue B momeleHue HyneBoi u ¢as3ubiii npoBoaa (0 u @)
MIOJKITIOIAIOTCST K BXOAHBIM KoHTakTtaMm (1) Y30, a mpoBoma, maymue K po3eTKaM - K BBIXOJHBIM KoHTakTaMm (2) Y3O.
3azemsttomuit mpoBox (3) k Y30 He MOAKmIouaeTcsi, OH MOACOSAMHSACTCS HANpSAMYIO K CHELUalbHOH KieMMe B po3eTke. [l
BryroueHust Y30 (M mojaun HaNpspKEHUs! B PO3ETKH) HYXKHO HAXXKaTh KHOIKY (3) - B pe3ylsTaTe 3TOr0 NPYKUHHBIE KOHTAaKTHI (4)
3aMbIkaroTcs, 1 Y30 npomyckaeT Tok. [Ipu 3ToM 0THOBpEMEHHO BKIIIOYAETCs MUTaHUE JIEKTpoMarHuTa (5), KOTOpPBIH yaep KUBaeT
KOHTAKTHI (4) B 3aMKHYTOM cocTostHuH. HymeBoit 1 (a3HbIi IpoBoa PacIIOI0KEHBI apauIeNbHO APYT APYTY H IPOXOJT Yepes
OTBEpCTHE B KapKace, Ha KOTOPOM HaMOTaHa KaTyIka (6), colepikaliias MHOTO BUTKOB ITPOBOJIOKH (HyJIeBO# U (a3HbIN TPoBojia He
HMEIOT JIEKTPHUYECKOTO KOHTAaKTa ¢ KaTymkoi). [Ipu HopmanbHON paboTe J1eKTponpHOOpOB TOK, TEKYIIHii 1Mo (ha3sHOMY ITPOBOLY,
B TOYHOCTH paBEH TOKY, TEKyLIEMy IO HYIEBOMY IPOBOAY, NPUYEM B KaXIbli MOMEHT BpPEMEHHM 3TH TOKH TEKyT B
MIPOTUBOIIOJIOXKHBIX HANpaBiIeHWsX. [lo3ToMy mpu HOpMaibHON paboTe 3IEKTPONPHOOPOB MAarHUTHOE IIOJIEe, CO37[aBacMoe
COBMECTHO TOKaMH, TEKYLIMMHU B HYJIEBOM H B (h)asHOM NpOBOJE, OIM3K0 K HyIo. IIpy BOSHUKHOBEHHH yTEYKH TOKa M3 (a3HOro
MpoBOJia B 3a3eMJLIIOIIMI TPOBOA (HAampuMmep, B pe3yibraTe OJHOBPEMEHHOI'O IPHUKOCHOBEHHS dUYelOBeKa K (asHOMYy H K
3a3eMIISIOLIEMY HPOBOAY) OalaHC HApYLIAETCs - TOK, TEKYIIMH 10 HyJICBOMY IPOBOJY, CTAHOBUTCS MEHBILIE TOKA, TEKYLIEro o
(asHOMY TIpOBOAY (YacTh TOKa yTEKaeT 4epe3 3a3eMIIIONIHMI MIPOBOJI «MUMO» HYIEBOr0). BcieacTBrue 3TOr0 BOKPYT HYJIEBOTO U
(a3HOro MpoBOJA BO3HMKAET 3aMETHOE INEPEMEHHOE MAarHUTHOE I10J€, KOTOpoe BbI3biBaeT mnosisieHne OJ(C HMHIyKUHH B
HaMOTaHHOI Ha Kapkac karymke (6). B pe3ynbsrare B KaTynike Had4MHAeT MPOTEKATh MEPEMEHHBIH AIIEKTPUYECKUI TOK, KOTOPBIH
pEeTUCTpHUPYETCS CIEAIIM SJICKTPOHHBIM YCTPOUCTBOM (7). DTO YCTPOWCTBO cpa3y e pa3MbIKaeT KiIrod (8) M TeM caMbIM
OTKIIIOYAeT MUTAHHE NIEKTPOMarHura (5), KOTOpHIi, B CBOIO OYepe/ib, MepecTaéT ynepKUBaTh B 3aMKHYTOM COCTOSIHUHM KOHTaKThI
(4), 1 oHM TIOX ACHCTBHEM MPYKUHBI TAKXKE PA3MBIKAIOTCS, OTKIIIOYAs PO3ETKH OT HYJIEBOTO U (Pa3HOTO MPOBOJA.

W3 npuBenéHHOro onmcanus scHo, uto Y30 Oyaer cpabaThBaTh BO BCEX CiIydasx, Korma OyIeT CTaHOBUTHCS OTIMYHBIM OT
HYII CyMMapHBIH TOK, TEKyIIUi uepe3 HyleBol U (a3HbIil MpoBOIa, MPONMYIIEHHBIE Yepe3 KaTymKy (6). Y30 KOHCTpYyHPYIOT TakK,
4YTOOBI OHO CPAdATHIBAIO U Pa3phIBAJIO MUTAIOIIYIO LIEIb 32 MAKCUMaJIbHO KOPOTKHH MPOMEXYTOK BPEMEHH, YTOOBI 3JIEKTPUUECKUT
TOK HE YCIIeJl HAHECTH BPEJl YETIOBEUCCKOMY OPraHH3MY.

25. 3amanue 20 Ne 800

W3 ¢a3oBoii quarpamMMbl BOABI, IPUBEAEHHON Ha PUCYHKE B TEKCTE, CIEyeT, YTO TeMmIeparypa (azoBoro mepexona némx —
JKHJKOCTB (TeMIepaTypa IIABIEHUS & ..) TIPU YBEIMYEHUH JaBIECHUS

1) yBennuuBaeTcs

2) yMeHbIIaeTcst

3) He U3MeHseTCs

4) cHayana yBEJTMYMBAETCS, @ IOTOM YMEHbIIAETCS

®a3oBbic JAnarpaMMbl

BemecTBa BOKpyT Hac Jale BCEro HaXOIATCS B OTHOM M3 TPEX OCHOBHBIX arperaTHBIX COCTOSIHUM — TBEPIOM, )KUAKOM JIHOO
razoo0OpazHoMm. [Ipu ompenen€HHBIX YCIOBHAX, CBOMX JUISl KaXIOTO BELIECTBA, BO3MOXKHBI INEPEXOJbl BELIECTBA H3 OJHOIO
arperaTHOrO COCTOSIHUSL B APYTOe€. ATperaTHbIe COCTOSHHS BEIIECTBAa YacTO HA3BIBAIOT (ha3aMH, a MEPEXOAbl MEXIy HUMH —
¢aszoBeiME Tiepexonamu. Hampumep, Boga npu Temnepatype 0 °C u napiaeHnn 1 aTM. NEpexoAuT U3 KUIKOMH (Ba3bl B TBEPAYIO (TIpU
OTBOZIE TEIUIOTHI) MO0 M3 TBEPIOH (a3sl B XKUAKYIO (IPH MOABOJE TEIUIOTHI). [IpH OTCYTCTBHHU TEII000MEHA C OKPY KAIOIIMMHU
TenaMu e (a3bl BEIecTBA MOTYT CYIECTBOBATh OJHOBpeMeHHO (Hampumep, npu temneparype 0 °C u napnenun 1 atm. nén u
BOJIa MOTYT HaXOAUTECS B TEINIOBOM PaBHOBECHH JPYT € Apyrom). OIBIT NOKa3bIBAET, YTO TEMIIEpaTypa, IPHU KOTOPOH IPOHCXOAUT
TOT WIM MHOH (pa30BBIi Iepexoi, 3aBHCUT OT JaBieHus. Hanpumep, npu NOHWKEHHM IABJICHUS TEMIEPaTypa KMIEHHS BOIbI
MIOHMKAETCA, U IOTOMY BBICOKO B TOpax BOJa KUIINT IIpH Temieparype, MeHsiueil 100 °C.

Jlnst Toro 4toOBl onpeneniTs, B Kakoi (asze OyaeT HaXOAWUTHCS BELIECTBO NPH JAHHBIX YCIOBHAX, a TaKKe HAXOOUTb, KaK
OyIyT MPOUCXOMUTH B3aWMHBIC TPEBpAICHHS MEXIy (a3zamMu, HCHONB3YIOTCS CIEIUaIbHbIe TpaduKh, KOTOPBIC HAa3bIBAIOTCS
(as3oBeIME 1uarpaMMaMi. B kadecTBe mpuMepa Ha pECYHKe oKa3aHa (a3oBast Auarpamma JJisi BOJbI.
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®asoBast AuarpaMma IpeacTaBisieT co0oi rpauk, M0 TOPU3OHTANBEHON OCH KOTOPOTO OTIOXKeHa Temmeparypa f (B °C), a mo
BEPTHKAIBHOH OCH — jaBiieHue p (B atM.). JIMHMsMHM Ha auarpaMMe NOKa3aHbl BCE BO3MOXKHBIC HAOOpBI TeMIepaTypbl U
JaBIICHHS, IPU KOTOPHIX MPOUCXOINT TOT WM MHOH (a3oBblif nepexos. Ha namewm pucynke muanst AO coOTBETCTBYET (ha30BOMY
nepexony nén-map (1 oOpartHo), nuHust BO — (a3oBoMmy mnepexofy MHap-XUIKOCcTh (M obpaTHO), juHus CO — dazoBomy
Tepexoy KUAKOCTh-TEN (M oOpatHO). COOTBETCTBEHHO, 00MacTH I Ha AmarpamMMe COOTBETCTBYET TBEPAOE COCTOSIHHE BOJHI,
obmactu 11 — rasoo6pasHoe cocrosinue, a obmactu 111 — xuakoe cocrostaue. 11 TOro 4To0BI ONMPEACTUTh, B KAKOM COCTOSIHUH
HaXOJHUTCS BOJA MPH JaHHBIX YCIOBUSX, HY’)KHO BBLICHHTB, B KaKOH M3 3THX o0JacTelf Ha JuUarpaMme JIeXKHUT COOTBETCTBYIOMIAS
touka. Hanpumep, npu temneparype +70 °C u ganenun 0,2 aT™M. COOTBETCTBYIOIIAsl To4YKa 1 JIeXUT Ha quarpamme B obmactu 11,
YTO COOTBETCTBYET ra3000pa3HOMY COCTOSHHIO. Taroke IpU IMOMOIIX (ha30BOH IHarpaMMBI MOXKHO OIPENeNsITh, KakoH (ha30BBIHA
nepexoJ; OyZeT coBepllaTh BEIIECTBO IPHU M3MEHEHHMH OJHOTO M3 mapameTpoB. Hampumep, eciii Ipu IOCTOSHHOM JaBieHuH 1,3
aT™. yBenu4mBath Temmepatypy ot —50 °C no +40 °C, To Boga OyaeT HepexoAuTh U3 TBEPIOTO COCTOSIHUS 2 B JKHKOE COCTOSHHE
3. Hakonen, npu nomomu (a30BOH JuarpaMMbl MOXKHO BBIACHHTb, KaK HM3MEHseTCs Temreparypa (a3oBoro nepexoia Npu
U3MEHEeHuU JapieHus. Hanpumep, u3 quarpaMMbl BUAHO, YTO IIPU MOBBILEHUU JABJICHUS TEMIEpaTypa KUIEHUs yBEIMYUBACTCS
(xpuBas OB).

W3 dazosoii ruarpamMmsl BuaHO, 9to uHIN AO, BOn CO cxonarcs B onHO# Touke O. DTO 03HA4YaeT, 9TO IIPU TEMIIepaType u
JTaBJICHUH, COOTBETCTBYIOIUX Touke O, TpH (a3bl BOIBI (TBEpAast, )KUIKAs U Ta3000pa3Hasi) MOTYT OJJHOBPEMEHHO CYIIECTBOBATH B
paBHOBecuu Apyr ¢ ApyroM. Touka O Ha3bIBaeTCs TPOUHON TOUKOM.

26. 3amanue 20 Ne 827

W3 ¢dasooli nuarpamMmbl BoIbl, IPHBEAEHHOW HAa PHCYHKE B TEKCTE, CIIEIyeT, YTO TemIeparypa (a3oBoro mepexonaa Jén-
JKHAKOCTb (TeMIIEpaTypa MJIaBIeHHs &) IPH YMEHbILIEHUH JIaBICHUs

1) yBenuuuBaeTcs

2) yMeHbIIaeTcst

3) He u3MeHsercs

4) cHayaya yMEHBIIAETCS,  IIOTOM yBEITHMYNBAETCS

27. 3apanue 20 Ne 854

I[.]'IS{ TOr0 4TOOBI YIYyHYIIHUTh HUPKYJIALINUIO BOJABI B CUCTEME BOAAHOI'O OTOIICHUS, HeO6XOZ[I/IMO

1) pactosnoxuTh TOpsIuuid TPyOOIIPOBOJI HA OTHOM YPOBHE C KOTIIOM
2) pacToNOKUTh KOTEN KaK MOKHO HIKE TOPSTYEro TpyOoIpoBoaa
3) pacmonokKNUTh KOTEN KaK MOXKHO BBILIE FOpSYero TpyoonpoBoaa
4) pacToNOKUTh KOTEN BBILIE PACIIUPUTETHLHOTO OaKa

BonsHoe oTormeHne

Heo6XoquMOoCTh B OTOIJICHUH BO3HHKIIA B HE3allaMsTHbIE BPEMEHA, OHOBPEMEHHO C TeM, KaK JIOH HAy4YHUIUCh CTPOUTH IS
ce0s cample MIPUMUTHBHBIC XHUIMINA. [lepBble KUIMIA OTAIUIMBAIACH KOCTPAMH, MOTOM MX CMEHHIHM Odard, 3aTeM — Iedd. B
X0JIe TEXHUYECKOro Mporpecca CUCTEMbl OTOIUIEHHS IIOCTOSIHHO COBEPILCHCTBOBAINCH U YIydIIanuch. JIronu yuunuck NpuMeHATh
HOBBI€ BH/IBI TOIUINBA, IPUIYMBIBAIH Pa3Hble KOHCTPYKIUH OTOIMHUTEIBHBIX IPUOOPOB, CTPEMIIIICH YMEHBIIHUTE PACXO TOPIOIEro
U caenaTh paboTy OTONMUTENBHOI CHCTEMBbl aBTOHOMHOM, He TpeOyIolieil OCTOSTHHOTO KOHTPOJIS YesoBeka. B HacTosmiee Bpems
HauOoJbIlIee  PACIPOCTPAHEHHE MONYYHIM CHCTEMBI BOJSHOTO OTOIUICHHUS, KOTOpOe NpHMEHsSeTcs aIsi oborpeBa Kak
MHOTOKBapTHUPHBIX JOMOB B rOpOJiax, TaK U HEOONBIIMX 3[aHUIl B CEIbCKOH MECTHOCTH. IIpHHIMI paGOThl CHCTEMBI BOISHOTO
OTOIUICHUS (CM. PHCYHOK) YIOOHO IOSCHATH HA IIPIMEPE OTOMHUTEIBHON CHCTEMBI HEOOIIBIIIOTO XKIJIOTO IOMa.
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M CTOYHHUKOM TEIUIOTHI JIIsL OTOITUTENIBHON CHCTEMBI CIIY)KUT II€4Yb 1, B KOTOpOﬁ MOr'yT cCropatrb pas3jIM4HbIC BH/bI
OPraHNYECKOTO TOILUTMBA — JPOBA, TOP(}, KAMEHHBII yToJb, IPUPOIHEIHA ra3, HehTenpoAyKTH U 1p. I[Teus HarpeBaeT BOIy B KOTIIE
2. HpI/I Harp€BaHuu BOJa pacClIUpACTCS U e€ IUIOTHOCTh YMCEHBIIACTCS, B PE3YJIILTATE YEro OHA INOJAHMUMACTCA U3 KOTJIa BBEPX IO
BEPTHKATGHOMY INIABHOMY CTOSKy 3. B BepxHelf 4WacTH IIIaBHOTO CTOSKa pAaCIOJOKEH HMEIOIMH BBIXOJ B aTrMocdepy
PACLIMPUTENbHBIH 6aK 4, KOTOPbIH HEOOXOUM HM3-3a TOTO, YTO 00BEM BOJbI YBEIMUMBAETCA NpH HarpeBaHnu. OT BepxXHEH 4acTH
IIaBHOTO CTOSIKA OTXOXHUT TpyOa 5 («ropstamii TpyOONpoBOM»), MO KOTOPOMY BOAA MOAAETCS K OTONHUTENBHBIM HpHOOpamM —
OaTapesM 6, COCTOSLIMM W3 HECKOJIBKMX CEKUMi Kaknas. Ilocie mporekaHus uyepe3 Oarapen OCThIBLIAS BOJAa IO OOpaTHOMY
Tpy0OonpoBOay 7 BHOBb IIONAAeT B KOTEN, OIATh HArPEBAeTCs U CHOBA IIOJIHMMAETCS M0 IIIaBHOMY cTosIKy. [Ipu Haubornee npocToit
OZIHOTPYOHOH cxeMme Bce OaTapen COeNMHAIOTCS JPYr C APYroM TakMM o0Opa3oM, YTO BCE CEKLMM OKAa3bIBAIOTCS MapajlIelIbHO
MOCOEIMHEHHBIMU K TopsA4eMy U K oOpaTHoMy Tpybomposoxy. ITockoneKy Boja Ipu IPOTEKaHHU 4epe3 OaTaped MOCTENEeHHO
OCTBIBAET, AT MOAJEPKAHUS OJUHAKOBON TEMIIEpaTyphl B Pa3HBIX MOMEMICHUAX B HUX JENA0T 6aTapen ¢ pasHbIM YHCIOM CEKIHH
(TO ecTh ¢ pa3HOW ILIOIIAJBIO NMOBEPXHOCTH). B Tex KOMHATaX, B KOTOpbIe BOJAA IIOCTYNAeT paHblIE U MOITOMY MMeeT Ooiee
BBICOKYIO TEMIIEpaTypy, KOJIMYECTBO CEKLUI B OaTapesx AenaioT MEHbIle, 1 HaoOopoT. Boma B Takolf OTONMTENBHOM cUcCTeMe
LUPKYIHPYET aBTOMATHYECKH, IO TE€X IIOp IMOKAa B IEYH TOPUT TOIUIMBO. J{sl TOro 4yroObl HMPKYIAHs ObUla BO3MOXKHA, BCE
ropsture TpyOompoBOIEl U 0OpaTHBIE TPYOONPOBOABI B CUCTEME JAENAIOT MO0 BEPTHKAIBHBIMHU, JTUOO C HEOONBUINM YKIOHOM B
HY)KHYIO CTOPOHY — TakK, 4TOObl BOJa II0 HUM IJIa OT IIABHOTO CTOSKAa OOpaTHO K KOTJIy MOJ AEHCTBHEM CHIIBI TSDKECTH
(«camoTéKOM»). CKOPOCTH LIUPKY/IALMH BOABI U CTETIEHb 000TpeBa MOXKHO PErylIUpOBaTh, yMEHbIIAs UM YBEINUHBAs KOTUIECTBO
TOILIMBA, CTOPAIOIIETO B MEYH B €AWHMIY BpeMEeHH. Boga HUpKynupyeT B OTONUTENBHBIX CUCTEMaX TAKOTO THUIA TEM Jydlle, 4eM
GoIbIIIe PACCTOSHHE TI0 BHICOTE MEXKAY KOTJIOM M TOPSIYUM TPyOonpoBoaoM. I1o3aToMy meds ¢ KOTJIOM CTaparoTCsl pactoararh Kak
MOJKHO HM)KE€ -OOBIYHO MX CTaBAT B IIOJBaie JHOO, IIPU €ro OTCYTCTBHH, OIYCKAalOT JIO YPOBHS 3€MIIH, a FOpsUYMil TpyOOIpOBOA
MPOBOJIT 110 YEPIAKY.

Jlnsg HopManbHOI paboTHl OTONMTEIBHOH CHCTEMBI OYEHb Ba)KHO, YTOOBI BHYTpHM He€ He ObUIO Bo3myxa. J[is BeImycka
BO3/YIIHBIX NPOOOK, KOTOPbIE MOTYT BO3HHMKaTh B TpyOax W B Oarapesix, CIIyXaT CHENHaIbHBIE BO3JLYyXOOTBOAUHKHU, KOTOPHIE
OTKpBIBAIOTCSl IIPU 3allONHEHWHM CHCTEMBI BOJOH (Ha pHCYHKe He MOKas3aHbl). Takke Ha Tpy0ax B HIDKHEH YacTH CHCTEMBI
YCTaHABIUBAIOTCS KPaHBI 8, MPU MOMOIIHN KOTOPBIX U3 OTOMHUTEIBHON CHCTEMBI IPH HEOOXOANMOCTH CIIMBAETCS BOAA.

28. 3amanne 20 Ne 881

Uro BKITIOYAET B ce0s AIEKTPOMEXaHHIECKas YaCTh B KOHACHCATOPHOM MHKpOGhoHEe?

1) MmeMOpaHy ¥ TIOABIKHYIO IUTACTHHY KOHJCHCATOPA

2) NOABUXKHYIO IIACTHHY KOHJIEHCATOPa

3) KOHAEHCATOP C TIOABIKHOM TUIACTHHON H AJIEKTPUUECKYIO IIETIh, B KOTOPYIO OH BKIIIOUEH
4) yroJibHBII MOPOIIOK U AJIEKTPUUYECKYIO LIETh, B KOTOPYIO OH BKJIFOUEH

Mukpodon

B coBpeMeHHBIX TEXHHYECKHX YCTPOWCTBAX, MPUMEHSEMBIX JUIS 3allCH W TPAHCISLUM 3BYKa, HEBO3MOXKHO 00OHTHCH 0Oe3
MHUKpooHa. MukpodoH — 3TO yCTpOICTBO, IpeHa3HauYeHHOE 1l TIpeoOpa3oBaHus 3ByKOBOW BOJHBI B AJICKTPUYECKHN CHTHAI,
KOTOPBIH 3aTeM MOXKET MCHOIB30BaThCS IS 3aIMCH 3BYKA, JUISL €T0 YCHIICHUS WM BOCTIpom3BeneHus. MUKpo(OHBI MOTYT MMETh
pa3IuYHbIe KOHCTPYKIMH, UX PaboTa OCHOBBIBACTCS Ha Pa3IMYHBIX (QU3nUecKuX mpuHuumnax. OpHako Bce MHUKPO(GOHBI UMEIOT
001IIHe HIEMEHTH KOHCTPYKIIUN — 3TO MeMOpaHa, KOTopasi BOCHIPHHIMAET 3BYKOBBIE KOJIeOaHUs, U JIEKTPOMEXaHNIEeCKas 9acTh,
KOTOpasi MpeodpasyeT MeXxaHWIeCKHe KoueOaHus B SJICKTPOMarHUTHEIE.
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PaccmotpuM B KadecTBe HamOojiee NMPOCTOro MpUMepa 3IEKTPOANHAMHYECKMH MUKPO(OH C HOABMKHOHM Karymikod. OH
COCTOUT M3 KOpIIyca, BHYTPH KOTOPOTO HETIOABM)KHO 3aKPEIUIEH IOJIOCOBOM MOCTOSHHBIA MarHUT [IM. Ympyras memOpana M
BBIHECEHA Ha OJJMH M3 TOPLOB Kopiyca MukpogoHa. K memOpane npukperieHa katymka K, Ha KOTOpy:0 HAMOTaHO MHOTO BUTKOB
npoBoja. Karymka pacronoxeHa Tak, 4TO OHa HAaXOMUTCS BOJM3M OJHOTO U3 IMOMIOCOB MarHuTa. IIpym BO3mEHCTBHU 3BYKOBBIX
BOJIH Ha MeMGpaHy OHa NpUXoaUT B KOJ'[e6aTeJ'[bHOe JABHKCHHE, U BMECTC C HEW HaYMHAET KOHCGEITBCS[ KaTyuika, ABUrasiCb BAOJIb
MIPOJONBHOI OcH MarHuTa. B pesynsrare 5TOro M3MEHSETCS MarHUTHBIM HMOTOK 4Yepe3 KaTyIIKy, U B Hell, B COOTBETCTBUH C
3aKOHOM 3HeKTpOMaFHMTHOﬁ UHAYKOHUH, BO3HUKACT IICPEMCHHOEC HAIPSHKCHUEC. 3aKkoH W3MEHEHHS 3TOro HanpsKCHUA
COOTBETCTBYET 3aKOHY KoJieOaHUI MeMOpaHbI O/ JeHCTBHEM 3BYKOBBIX BOJH. TakuM 00pa3oMm, MeXaHHUECKHI CUTHAM (3ByKOBast
BOJIHA) TIpeoOpa3yeTcsi B IJIEKTpUUYECKUil (KojeOaHWs HAmpsDKEHUS MEXIy BBIBOJAMHM HAaMOTAHHOTO Ha KaTyLIKy IpPOBOJA),
KOTOpBIF 3aTeM ToJaéTcs Ha CIENHAIbHYIO OJIEKTpHUeckyro cxeMmy. CremoBaTelnbHO, B JaHHOM THIE MHKPOQOHA
DJIEKTPOMEXaHUYECKAsd 4aCTb COCTOUT U3 IMOCTOSIHHOI'O MarHura, HOJIBPI)KHOI‘/’I l'lpOBOJ'lO'-{HOﬁ KaTyIIKu " 3HeKTquCCKOﬁ oenu, K
KOTOpPO¥ OHA MOKITIOUCHA.

CyIIecTBYIOT U JpyrHe THIIBI MHKPO(OHOB — KOHJECHCATOPHBII MHKpO(OH (B HEM MeMOpaHa NpPUKpEIUICHa K OJHOH M3
IUTACTUH BKJIIOYEHHOTO B JIEKTPHUYECKYIO IENb KOHAEHCATOpa, B PE3yNbTaTe 4ero MpH KoJeOaHWsSX MeMOpaHBI U3MEHSETCS ero
3JIeKTpUYecKasi EMKOCTh), YTOJIbHBINH MUKPO(DOH (B HEM MeMOpaHa MpH KoleOaHUAX JaBUT HA YTOJIbHBIA MOPOIIOK, BKIIOYEHHBIN B
NIEKTPUIECKYIO LIeNb, B PE3YIbTaTe Yero M3MEHSCTCSI €r0 COINPOTHBIEHHE), MEe30MHKPO(OH (ero paboTa oCHOBaHA Ha CBOMCTBE
HEKOTOPBIX BEIIECTB — MbE303JIEKTPHKOB — CO3/1aBaTh HIEKTPHYECKOE MOJIe MPH AeopMaliix), a TAKKE P MOAN(UKALIMI STHX
THUIIOB MHKPO(OHOB.

29. 3amanume 20 Ne 918
JLiist TOro 4TOGBI OLIEHUTD, PUOIIKACTCS K HAM IPO3a HJIM HET, HEOOXOJIUMO U3MEPHUTH

1) BpeMs1, COOTBETCTBYIOIIEE ITay3e MEXKy BCIBIIIKON MOJHHIHN U CONIPOBOXKAAIOIINMY €€ pacKaTaMy rpoMa

2) BpeMs MEXIy ABYMsI BCIBIIIKAMU MOJTHUU

3) BpeMs IByX ITOCIIEI0BAaTEIbHBIX 11ay3 MEX/y BCIBIIIKAMI MOJHUH M COIPOBOXK/IAIOIINMHI HX PacKaTaMH rpomMa
4) BpeMs, COOTBETCTBYIOIIEE JIUTENLHOCTH packaTa rpoMa

Moinnus u rpom

ATMOC(hepHOE IEKTPUUECTBO 00Pa3yeTCs U KOHICHTPUPYETCS B 00Jakax — OOpa30BaHUSIX W3 MEJKHX YAaCTHI[ BOJIBI,
HAXOAAUICHCS B KHUIKOM HIH TBEPIOM cocTosHUH. [Ipu mpoOieHun BOASHBIX Kaleidb U KPUCTAIUIOB JIbJA, IPU CTOIKHOBEHUSIX HX
C HOHAMH aTMOC(EPHOTo BO31yXa KPYITHBIC KAIUTH U KPUCTAJUIBI MPHOOPETAIOT N30BITOYHBIN OTPHIIATEIILHBIN 3apsil, & MCIKHE —
TIOJIOXKHUTENBHBIN. Bocxonsimue moToku Bo3Iyxa B TPO30BOM O0JIaKe TIOAHUMAIOT MEJIKHE KAIUTH M KPUCTAIUIBI K BEpPIIMHE 001aKa,
KpYIIHBIE KaIlJIM U KPUCTAJIIbI OITYCKAIOTCSl K €r0 OCHOBAHHUIO.

3apspkeHHbIe 0071aKa HABOAST Ha 36MHOM ITOBEPXHOCTH MO COO0H MPOTHUBOIIONIOKHBIA MO 3HAKy 3apsia. BHyTpu oOnaka u
Mexay obmakoM u 3emi€il  co3maéTcs CHIBHOE IEKTPUUYECKOE MOJIe, KOTOPOe CHOCOOCTBYET HOHU3ALMY BO3AyXa H
BO3HHKHOBEHHIO HICKPOBBIX Pa3psaoB (MOJHHIN) Kak BHYTPU 00J1aKa, Tak U MEXIy 00JIAKOM M IMTOBEPXHOCTHIO 3eMITH.

FpOM BO3HHUKACT BCJICACTBUEC PE3KOT'0 paCHIMPEHUSA BO3AyXa 1P U GLICT]I)OM TMOBBIICHUN TEMIIEPATYPbl B KaHaJIC paspsia
MOJIHHH. BCHI)IHIKy MOJIHUU MBI BUAUM MPAKTUICCKHA OJHOBPEMEHHO C pa3spsAa0M, TaK KaK CKOPOCTH paCIIPOCTPAHCHUSA CBETA OYUCHDb

BEJHKa (3-108 m/c). Paspsamonnun mures Beero 0,1-0,2 c. 3Byk pacmpocTpaHseTcsi 3HaUYMTENIbHO MeuleHHee. B Bo3ayxe ero
CKOpoCTh paBHa npumepHo 330 m/c. Uem famnblre OT Hac MPOU3OMIEN pa3psix MOJIHHUH, TEM JUIMHHEE May3a MEX/Iy BCIBIIIKOH CBETa
¥ TpOMOM. I"poM 0T oueHb aI€KuX MOJIHUI BOOOIIE HE TOXOIUT: 3BYKOBasi SHEPTUs pacCEeMBAeTCsl U IONIONIAeTCs 1o MyTH. Takue
MOJTHUH Ha3bIBAIOT 3apHUNaMU. Kak mpaBmito, rpoM CIIBIIIEH HA PacCTOSHUU A0 15-20 KHIOMETpPOB; TakuM 00pa3oM, ecin
Ha0II0aTeb BUJUT MOJIHUIO, HO HE CIBILINT IPOMA, TO IP03a HAXOAUTCS Ha paccTOstHUU Ooiiee 20 KHIOMETpPOB.

T'pom, compoBoXIarOIIMii MOJIHHIO, MOKET IJIUTHCSI B TE€UCHHUE HECKONBKHX CeKyHJ. CyIiecTByeT IBe IPHIMHEL,
OOBACHSIONIME, TIOYEMY BCIIE/ 3a KOPOTKOM MOJHUEH CHbIIaTcs Gosiee U1K MEHEe H0JITHE PacKaThl TpoMa. Bo-nepBhIX, MOTHUSA
HMeeT OYeHb OOJIBIIYIO [UTHHY (OHA H3MEPSEeTCS KIWIOMETPAaMH), TI03TOMY 3BYK OT Pa3HBIX €€ yIaCTKOB JOXOIWT JI0 HAOIIonaTes B
pa3Hble MOMEHTBI BpeMEHH. B0-BTOPBIX, IPOUCXOIUT OTpa’ke€HHE 3ByKa OT 00JIAaKOB U Tyd — BO3HHKaeT 3X0. OTpakeHHeM 3ByKa
0T 00J1aK0OB OOBSICHSACTCS IIPOUCXOAAIIEE HHOTAA YCHICHHE TPOMKOCTH 3ByKa B KOHIIE TPOMOBBIX PAaCcKATOB.

30. 3aganne 20 Ne 979
IMpu nmonajaHuK YacTHIL [6IMa B HOHH3AIMOHHYIO KAMEPY M3BEIATElIs CHJIa TOKA, TEKYIIEro Yyepe3 Heg,

1) yBenmunBaetcs
2) yMeHbIIaeTcst
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3) He U3MEHseTCS
4) MOXKET KaK YBEIMUUBATHCS, TAK U YMEHBIIATHCSI — B 3aBUCUMOCTH OT Pa3MEpOB YaCTHUI] [bIMa

HoHu3aruoHHEIH JHIMOBOM H3BEIATENh

IToxxapbl B JKUIBIX U IMPOU3BOACTBCHHBIX MOMEIEHUSAX, KaK U3BECTHO, NPEJICTABISIIOT CEPbE3HYIO ONMACHOCTh UL JKU3HU U
3I0POBBS JIIOZCH M MOTYT CIY)KUTh MPUYMHON OOJNBIIMX MAaTEePUAIBHBIX MOTEph. [10 3TOW MpUYMHE BaXHOHU 3aJadeil sIBISETCS
oOHapy’KeHHe M0Xkapa B CaMOM Hadajle ero BO3HMKHOBEHHUs M PaHHEEe ONOBELICHUE JIIOAEH 0 Hauane BosropaHus. J{is peuieHus
9TOH 3aJa4ll HCTIOIB3YIOTCS PA3INYHBIE CHCTEMBI ITOXAPHON CHTHAIU3AINH, OCHOBHBIM 3JIEMEHTOM KOTOPOI! SIBISIETCS MOXKAPHBII
u3BemaTens. IIpeqHasHadeHne MOXKApHOrO W3BEINATENsl — CpearupoBaTh Ha pasiM4Hble IPOSABICHUS IOXKapa U NPUBECTH B
JEWCTBUE CHUTHAIBHYIO YacTh MOXAPHON CHTHANM3AIUM (HampuMep, cupeHy). [loskapHble n3Bemateny OBIBAIOT BYX OCHOBHBIX
THUIIOB: TEIUIOBBIE (pearnpyloT Ha IOBBINICHHE TEMIEPaTyphl) M JIbIMOBEIE (PearupyloT Ha IOSBJICHHE B BO3JyXEe YacTHIl AbIMa).
M3Bemarenyu 000MX THIIOB MOTYT HMETh Pa3IMYHbIC IPHHITUITHI IEHCTBUS U KOHCTPYKTHBHBIE OCOOCHHOCTH.
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lpuHnnmn gedcTBHA HOHH3AIJHOHHOTO H3BELATEIA

Paccmorpum B KadecTBe mpuMepa HOHM3ALMOHHBIM JBIMOBOM H3BellaTeNb. Ero OCHOBHBIM 3JEMEHTOM SIBISETCA

HOHU3allMOHHAasA KaMepa (pI/IC a), B KOTOpOi/‘I HaX0AUTCAd UCTOYHHUK PAJUOAKTUBHOT'O U3JIYUYCHUS - HAIPUMEDP, U30TOII XUMHUYICCKOI'O

snemenTa amepuius gil Am. [lpn paavOaKTHBHOM pacmiajie amepHIlMii HCIyCKaeT alb(ha-4acTHIbl, KOTOPbIE HOHH3HPYIOT

MOJIEKYJIBI BO31yXa, IPU CTOJIKHOBCHUAX ((pa36I/IBa$I>> UX Ha MOJIOXUTCJIBHO U OTPULATCIBHO 3apsHKEHHBIC HWOHBI. Taxxe B
MOHU3AIMOHHOMN KaME€pe€ HaxoOATCda JBa 3JICKTpOoJa. TTocne mopkrOUeHUS OJIEKTPOJAOB K MOJIIOCaM HMCTOYHHKA INOCTOSHHOI'O
HaIpPsOKCHUA OJOKUTEIIBHBIE HOHBI IIPUTATUBAIOTCA K OTPULIATEIIBHO

3apsDKEHHOMY 3JIEKTPOAY, a OTPULATEIbHbIE HOHBl — K IOJOXKUTEIBHO 3apsSUKEHHOMY AJIEKTPOJIY, U Uepe3 MOHU3ALUOHHYIO
KaMepy Ha4iMHaeT TPOTEKaTb IMIeKTpudeckuil Tok (puc. 6). Ecnmm B Takylo kamepy momajaroT YacTHIBI JbIMA, TO HOHBI
NPUTSATUBAIOTCS K HUM M OCENAl0T Ha ATUX dYacTHLax (puc. B). B pe3ynbrare KoJIM4ecTBO MOHOB B KaMepe Pe3Ko yMEHbIIaeTcs,
YHCIIO HOCUTENEH 3apsijia MamaeT, W CHia TOKA, TEKyIIEro 4epe3 KaMepy, TakkKe yMeHbIIaeTcsl. IMeHHO BemM4YMHA CHIBI TOKA,
TEKYIIEro 4epe3 HOHU3ALUOHHYI0 KaMepy, CIIy>KUT HHAUKATOPOM HaJIM4YUs JIbIMa, a 3HAYUT, U I10XKapa.

OOBIYHO TIpH KOHCTPYMPOBAHWH HOHM3AIMOHHOTO IHIMOBOTO M3BEIIATENsI B HETO IOMENAIOT Cpa3y ABE HOHM3AIMOHHEIE
KaMepbl: OJJHYy OTKpBITYIO (OHa sBiseTcs paboueii), a BTOPYI0 — 3aKpBITYIO (OHA SBIISIETCS ATANOHHOI). B 3akphITyro kamepy, B
OTJINYHE OT OTKPBITOH, ABIM ITONIACTh HE MOXKET, ¥ IOATOMY CHJIA TEKYIETo Yepe3 He€ TOKa BCE BpeMs MOCTOSHHA. DIEeKTpUIecKas
cxeMma HM3BellaTeNs CPaBHUBAET CHJIBI TOKOB, TEKYIIMX Yepe3 OTKPBITYIO M 3aKpBITYIO KaMepbl. B ciydae ecinu 3TH CHIIBI TOKOB
CHJIBHO OTJIMYAIOTCS APYT OT Apyra (Y4TO MPOUCXOTHUT KaK pa3 TOLAA, KOIJa B OTKPHITYIO KaMepy MOMamaeT AbIM), CUTHAIM3AIHs
cpabaThIBaeT — 3JIEKTpUYECKas CXeMa BKIIIOYAaeT € CUTHAJbHYH 4acTh (HampuMmep, CUPEHy), U HaYMHAETCS OINOBELICHUE O
noxape. OTNHCaHHBIM HOHM3AMOHHBIA JHIMOBOI M3BEIIATelNb JIydIle pearupyeT Ha JbIM, COCTOSIIMN U3 OOJIBIIOTO KOJMYECTBA
MEJIKUX yacTull. B 3ToM cilyuae cymMMmapHas IUIOLIaJb HNOBEPXHOCTH YaCTHIl JbIMa OOJbIIC, U MOHBI JIy4llle OCAXIAIOTCS Ha
YaCTHIIAX.

31. 3ananue 20 Ne 1006
Ipu ynaneHun 4acTHIl JbIMa U3 HOHU3ALMOHHON KaMepbl H3BEILATelIsl CHIIA TOKa, TEKYIIEro uepes Heé,
1) yBenuuuBaercs
2) yMeHbIIaeTCst

3) He U3MeHseTCs
4) MOXKET KaK YBEITMUUBATHCS, TAK U YMEHBIIATHCSI — B 3aBUCUMOCTH OT Pa3MEpOB YaCTHI] JbIMa

32. 3aganue 20 Ne 1069
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[epexon BOIBI U3 KHUIKOTO COCTOSIHUS B ra3000pa3HOE IPH KUIICHUU

1) sBisieTcs pa30BBIM IEPEXOOM IIEPBOTO POAa

2) sBysieTcs (a30BBIM TEPEX0JI0M BTOPOTO pojia

3) He sABisAeTCA (Ha30BEIM IEPEXOIOM

4) MOXeT ObITh OTHECEH K (pa30BOMY Iepexo/Iy Kak IepBOro, TaK M BTOPOTO POJia — B 3aBUCUMOCTH OT YCJIOBHI, PH KOTOPBIX
TIPOUCXOUT MEPEXO

®a3oBbIe NEPEXOADI

W3BecTHO, YTO NpPH WU3MEHEHUM BHELIHUX YCJIOBHUH — TEMIIEpaTypbl WM JaBJIEHHS — BEIIECTBO MOXKET M3MEHSTH CBOE
arperaTHoe COCTOSHUE (TEPEeXOANTh M3 ra3000pa3HOl (QOpPMBI B JKUAKYIO, U3 KHIKOH B TBEPAYIO, JHOO W3 ra3oo0pa3HOH B
TBEPAYI0, M 0OpatHO). OIHaKo, KaK IOKA3bIBaeT OIBIT, BO3MOXKEH M APYrod THI MpeBpamieHHs BellecTBa. BemecTBo mpu
HN3MEHEHWH BHEIIHUX YCIIOBHH MOXXET M3MEHATh KaKue-THOO CBOM CBOMCTBA, OCTaBasCh NPH 3TOM B IMPEKHEM arperaTHOM
cocTosiHUM. Takue n3MeHeHUs CBOMCTB BEIECTBA Ha3bIBAIOT (ha30BBIMH NEPEXONAMH, U TOBOPST, YTO BEIECTBO MEPEIIO U3 OJHON
¢dazel B apyryro. JI00oe H3MEHEHHE arperaTHOrO0 COCTOSIHHS, CCTECTBEHHO, sBisercs (a3oBeiM mepexogoM. OGpartHoe
yTBepxkKJIeHHEe HeBepHO. TakuM 00pa3oM, (ha30Bbli epexo — Oosiee IUPOKOE MOHITHE, YeM U3MEHEHHE arperaTHOro COCTOSHUSL.

Pasnmuuaror 1Ba OCHOBHBIX THMA (ha30BBIX MepexonoB. X Tak M Ha3pBaroT — (ha30BBI Iepexo]] MepBoro poaa u (a3oBeIit
nepexox Broporo poxa. Ilpu ¢da3oBoM mepexoie MEpBOro poja CKadykoM H3MEHSIOTCS IUIOTHOCTH BEIECTBA M €r0 BHYTPECHHSS
sHeprus (Mpu 3TOM JPYTHe XapaKTEPUCTHKH TakkKe MOTYT MeHAThCs). IlocnenHee o3Hagaer, 4ro mpy ($pa3oBOM Iepexojie IepBoro
poa BeIIEISIETCS MM ToruIomiaeTcs teriora. [IpuMepamu $ha3oBoro nepexosa nepBoro pojia Kak pa3 MOTYT CIIYXKUTh YIOMSIHYThIE
BEIIIIE M3MEHEHUS arperaTHOrO0 COCTOSHMS BemecTBa. Hampumep, TMpH TNpeBpalieHMH BOABI B JIE[ IUIOTHOCTH BEIIECTBA
yMeHbIIaeTCsl (BELIECTBO PACIIUPSIETCS) M BBIAENASTCS TEMIOTa 3aMep3aHMs (paBHas IO MOIYIIO TEIUIOTE IUIABIEHUS,
ToryIomaronieiics mpu oopatHoM ¢a3oBoM nepexone). [Ipu 3ToM ymeHbIIaeTcs yaenbHas TeII0EMKOCTh BEIECTBA.

ITpu da3oBoM mepexone BTOPOro poja INIOTHOCTb BELIECTBA U €r0 BHYTPEHHSASA SHEPIUsl OCTAIOTCS HEU3MCHHBIMH, I103TOMY
TaKWe Iepexosl MOTYT OBITH BHEIIHE HE3aMETHBIMHU. 3aTO CKA94KOOOPa3HO M3MEHSIOTCS yNeNIbHAs! TEIIOEMKOCTh BEIIECTBA, €To
KO3(QHULHEHT TEIUIOBOrO PACIIMPEHUs M HEKOTOPBIC APYrHe XapakTepUcTHKH. IIpumepamu (a3oBBIX HNEpEexXoJo0B BTOPOro poza
MOTYT CIy>KHTh HEPEXOJ METAIUIOB M CIUIABOB U3 OOBIYHOTO COCTOSIHUS B CBEPXIIPOBOSINEE, A TAKXKE IEPEeX0]] TBEP/BIX BEIIECTB
U3 aMOP(HOr0 COCTOSHHUS B CTEKI000pa3HOe.

W HuTepecHbIe TpuMepsl (Pa30BEIX MEPEXOI0B MIEPBOTO Posia HAOMIONAIOTCS Y HEKOTOPBIX MeTaiuioB. Hampumep, ecin HarpeBatsb
JKene30, TO PH JOCTHKEHUH TeMrepaTypsl +917 °C mpoucXoIuT mepecTpoiika ero KpUCTaUIMIECKOH PEIIeTKH, B PE3YABTaTe Yero
HaOmogaeTcsl yBeIudeHne IIOTHOCTH BEIeCTBAa U MOINIONIASTCS TeIIoTa (azoBoro mepexona. JToT (a3oBelil mepexoq oOpaTnmM
— TpU MOHWKEHUH TeMIlepaTypbl o0paTHO 10 +917 °C mIOTHOCTH Kene3a, HA00OPOT, YMEHBIIAETCs, U IPOUCXOAUT BBIICICHHE
TEIIOTHI (ha30BOT0 Hepexoa.

Da30BbIe MEPEXOBI MOTYT OBITH U HEOOPATUMBIMH. SIPKMM IIPUMEPOM TAKOTO MEPEXOA MOXKET CIYXKUTh MPEBpAIICHUE TaK
Ha3bIBaEMOro «0OeJIoro 0JIoBa» B TaK Ha3bIBAEMOE «cepoe O0J0oBO». [Ipy KOMHAaTHOH TemrepaTrype Oenoe OJIOBO SBISIETCS
IUIACTHYHBIM MeTa/utoM. IIpu moHmkeHnu TemmepaTypsl g0 npumepHo +13 °C oHO HadMHAeT MEATEHHO MEPEeXOAUTh B JPYroe
(azoBoe COCTOSIHUE — CepOoe 0JI0BO — B KOTOPOM OJIOBO CYIIECTBYET B BHJE moporuka. Pa3oBblii epexo]; IPOUCXOAUT C OYEHb
MaJIOH CKOPOCTBIO (TO €CTh MOCIe MOHIKEHHS TEMITEPaTypbl HUKe TOUYKH (pa30BOTO mepexoa ooBo BeE emé octaérest OenbiM, HO
9TO COCTOsIHUE HecTaOminbHO). OnHako (a30BBI HEpexoa Pe3Ko YCKOPSEeTCsl NP MOHIKEHHH TemIepatypsl 1o —33 °C, a Taxke
IIPU KOHTaKTE Ceporo ojoBa ¢ OenbiM omoBoM. ITockombKy mpu JaHHOM (ha30BOM IEpEXoje MPOUCXOJUT PEe3KOe yMEHBIICHUE
IUIOTHOCTH (M yBeJIH4eHHe 00bEMa), TO OJIOBSIHHBIE NPEAMETHI PAaCCHIIAIOTCS B IOPOIIOK, IPUYEM HOIAIaHHe STOTO IOPOIIKA Ha
«HE TIOpaXCHHBIE» NPEAMETHl MPUBOAUT K HMX OBICTPOH mopde (IpeaMeThl Kak OBl «3apakaioTcs»). BepHyTh cepoe 010BO B
HCXOJIHOE COCTOSIHHUE BO3MOKHO TOJIBKO ITyTEM €0 MEPETIABKY.

OmrcanHoOe SIBICHHE MOMYYHIO HA3BAHUE «OJIOBSHHAS dyMay. OHO SBHJIOCH OCHOBHOW HMPHYMHOMN rubenu sxcrenunnu P.O.
Cxotra k FOxHOMY mosmtocy B 1912 1. (3KcTieMITus ocTanach 6e3 TOIUTHBa — OHO BBITEKIIO U3 0AKOB, 3aMasHHBIX OJIOBOM, KOTOPOE
MMOpa3uiia «OJIOBSHHAS dyMay). Takke CyHIeCTBYET JIereH/aa, COrTaCHO KOTOPOi OJHOW M3 NpPHYMH Heyadn apmud HamoneoHa B
Poccun SBUIHCH CHJIbHBIC 3UMHHE MOPO3bI, KOTOPBIC MPEBPATHUIN B MOPOIMIOK OJOBSHHBIC MYyrOBHIBI HA MYHIMpPaxX COJIIAT.
«OrnoBsiHHAS YyMay NOTyOHIa MHOTHE [EHHEHIITHe KOJUIEKIIUK OJIOBSIHHBIX CONAaTHKOB. Hampumep, B 3amacHUKax meTepoyprekoro
Mmy3es Anekcanapa CyBopoBa MPEeBPaTHIINCh B TPYXY ACCATKH (HUIYPOK — B TOBAJE, I OHU XPAHWINCh, BO BPEMs CYpOBO
3UMBI JIOIHYJIH OaTaper OTOILICHUSL.

33. 3aganue 20 Ne 1096

Hepexoz{ BOJIBI U3 ra3006pa3H0r0 COCTOAHHS B JKUAKOC IIPU KOHACHCAITUN

1) siBnsieTcst ha30BBIM MEPEXOJOM MEPBOTO Poia

2) siBnsieTcst pa30BBIM IIEPEX0J0M BTOPOTO poja

3) He sBiIseTCS (HA30BBIM MIEPEXOTOM

4) MoxeT OBITh OTHECEH K (ha30BOMY IEpPEXo.y KaK IepBOro, TaK U BTOPOTO pojia — B 3aBUCHMOCTH OT YCJIOBHH, IPH KOTOPBIX
TIPOUCXOJHUT MEPEXO

34. 3aganue 20 Ne 1153

JKunxocTs Teu€T Mo ropu30HTAIBHON TpyOe MepeMEHHOT0 CEUeHNs, IIOJIHOCTHIO 3amoiHss e€. [Ipu yBennueHnu ckopocTu mo-
TOKa HMJKOCTH JaBICHUE B HEH

1) yBenmunBaercs
2) yMeHbIIaeTcst
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3) He U3MEHseTCS
4) MOXKET KaK YBEIMUUBATHCS, TAK U YMEHBIIATHCSI — B 3dBUCUMOCTH OT IUIOTHOCTH KHIKOCTH

3akon bepHymm

DTOT BaXXHBIH 3aK0H ObLT OTKPHIT B 1738 roxy Jlanumnom bepHymmn — mBeHnapckuM GU3NKOM, MEXaHUKOM U MaTEMaTHKOM,
aKaJIeMUKOM M MHOCTPaHHBIM MOYETHBIM wieHOM I[leTepOyprckoit akanemuy HaykK. 3akoH bepHyIuM Mo3BOJIsIET IOHATH HEKOTOPBIS
SIBJICHUS, HAOJIOIaeMBbIE IIPH TEYSHUH [OTOKA KUAKOCTU WITH Ta3a.

B kadecTBe mpumepa pacCMOTPHUM IOTOK KHUAKOCTH INIOTHOCTBIO P, TEKYILEeH 0 HAKIIOHEHHOH 1OJ] YIJIOM K TOPU30HTY TpyOe.
Ecnm )xuKoCTh TOTHOCTBIO 3aM0NHSIET TPYOy, TO 3aKOH bepHyILH BEIpa)kaeTcsl CIIeTyIOMNM IPOCTEIM

yYpaBHEHUEM:

pgh + pv?/2 + p = const

B oaToM ypaBHeHuMHu /I — BBICOTA, HA KOTOPOH HAXOJHUTCS BBIICICHHBIH O0BEM JKHUIKOCTH, V — CKOPOCTh 3TOro 00BEMa,
p — IaBJIeHNE BHYTPHU IOTOKA JKUIKOCTH Ha JAHHOW BBICOTE. 3allMCAaHHOE ypaBHEHHE CBHIETEIBCTBYET O TOM, YTO CyMMa TPEX
BEJIMYMH, NepBasi U3 KOTOPBIX 3aBUCHUT OT BBICOTHI, BTOpas — OT KBaJgpaTa CKOPOCTH, a TPEThS — OT JABJIEHHs, €CTh BEJIMUYMHA
IIOCTOSIHHASI.

B 4yacTHOCTH, €CIIM XKUIKOCTh TEYET BIOJIb FOPH30HTANH (TO €CTh BBICOTA /I HE H3MEHACTCS), TO Y4acTKaM IOTOKA, KOTOpbIE
JBIDKYTCS ¢ OOJIBIIEH CKOPOCTBIO, COOTBETCTBYET MEHBIIIEE aBIeHHE, X HA000pOT. DTO MOXKHO

[POAEMOHCTPHPOBATH IIPU MOMOLIH CJIEIYIOLIETO POCTOro mprbopa.

—_—

Ipomeranne ¥CUIKOCHN Hepes MPVEY ¢ CVHCeHIEM

Bo03pMEM TrOpH30OHTANBHYIO CTEKIAHHYIO TPYOy, B IEHTPAIbHON YacTH KOTOPOH cAenaHo cyxeHue (cM. pucyHoK). [Ipumasem
OTBEpPCTHSIM B ITOH TpyO€ TPHM TOHKHX CTEKJITHHBIX TPYOOUKHM — IBE OKOJIO Kpa€éB TpyObl (Tam, IJe OHA TONIIE) U OIHY — B
LIEHTPaJIBHOM YacTH TPyOBI (TaM, TIe HaXOAUTCS CyKeHue). Pacnonoxum 3Ty TpyOy TOPHU3OHTAIBHO U Oy[eM IpOITycKaTh depes
He€ BOIY IIOJ JABJICHMEM — TaK, KaK IIOKa3aHO CTPENKOH Ha pHUCyHKe. 13 HampaBleHHBIX BBEpPX TPyOO4YEeK Ha4HYT OHTh
¢onTanunky. [TocKOMbKY IIIOMAAR MOMEPEYHOTO CEUEHHMS IEHTPATbHON YacTH TPyOBl MEHBINE, TO CKOPOCTh MPOTEKAHHS BOJBI
yepe3 3Ty 4YacTh OyneT OoJjblue, YeM 4epe3 JICBBbIH M NpaBblid yd4acTku TpyOsl. [1o 3Toi mpuyrMHE B COOTBETCTBHU C 3aKOHOM
Beprymnn maBneHne B JKHIKOCTH B LEHTPAIBHOM 9acTH TPyObI OymeT MEHbIE, 4eM B OCTAIbHBIX YacCTAX TPyOBI, W BEICOTA
cpenHero GoHTaHUMKA OyJeT MEHbILIE, YeM KpalHHUX ()OHTAaHUHKOB.

OrmnmcaHHOE SIBIICHHE JIETKO OOBSICHSAETCS M C MTOMOIIBIO BTOPOro 3akoHa HproToHa. [leHCTBUTENBHO, YaCTHIIBI JKUAKOCTH TPH
Mepexo/ic U3 HAYaJbHOTO YYacTKa TPYObl B IICHTPAIBHBIN JOJKHBI YBEINYUTH CBOKO CKOPOCTh, TO €CTh YCKOPUThCs. [ 3TOro Ha
HUX JOJDKHA JCWCTBOBATh CHIIA, HANIPABJICHHAS B CTOPOHY LEHTPAIBHOI YacTh TPyOBI. DTa CHia MpPEACTaBIsAeT coOOH pa3HOCTh
cun paeieHus. CrenoBaTeNbHO, MABICHUE B ICHTPATbHOW YacTH TPYObl MO/DKHO OBITh MEHbIIE, YeM B e HayalbHON YacTu.
COBepIICHHO aHAJOTHYHO PAacCMATPUBAETCS W MEPEXOJ JKUAKOCTH M3 LEHTPATbHOW YacTH TPYObl B €€ KOHEYHYI0 4acTh, MPHU
KOTOPOM YaCTHIIbI )KUJKOCTH 3aMEJISIOTCSI.

IIpn momomu 3akona bepHymm MoryT OBITH OOBSCHEHBI Pa3HOOOpa3HBIE SIBICHUS, BO3HHUKAIOIINE NMPH TEUYCHHUH MOTOKOB
JKUIKOCTH WM Ta3a. Hampumep, U3BECTHO, YTO OBYM OOJBIIMM KOpaOJsiM, JBIDKYIIMMCS MOMYTHBIMH KypCaMH, 3alpelaeTtcs
TIPOXOJUTH OJIM3KO APYT OT Apyra. [Ipu TakoM ABMXEHNN MeXAy Onu3kuMu OopTramu Kopabiieil Bo3HHKaeT Goiee OBICTPEIA MOTOK
JBIXKYICHCS BOZABI, YEM CO CTOPOHBI BHEIIHMX OOpTOB. BciencTBHe 3TOro maBieHHE B MOTOKE BOABI MEXIy KOpaOJIsiMU
CTaHOBHTCSI MEHBIIIE, UeM CHAPYXXH, ¥ BOHHKAET CHJIA, KOTOpasi HAYMHAET ITOATAIKUBATh Kopabiu ApyT K apyry. Ecim paccrosane
MEXLy KOpabisiMU MaJio, TO MOXKET MIPOU30MTH UX CTOJIKHOBEHUE.

35. 3aganue 20 Ne 1180

I'a3 Teu€r Mo ropu3oHTANIFHON TPyOe MEPEMEHHOTO CEYEHUS, MMOMHOCThIO 3anoiHAs e€. [Ipi yMeHbIIeHHH CKOPOCTH MOTOKa
ra3a JaBJICHUE B HEM

1) yBenmunBaetcs

2) yMeHbIIaeTcst
3) He U3MeHseTCs
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4) MOXET KaK yBEJIMUMNBATHCSA, TAK 1 YMEHBIIATHCA — B 3aBUCUMOCTU OT XUMHUYECKOI'O COCTaBa rasa

36. 3aganune 20 Ne 1207

Kakwne 3HaueHHS MOXKET NPUHUMATh OTHOCUTEJIbHA BJIAKHOCTH?

1) ot 0 % 1o 100 %

2) 6ompe 0 %, HO MenbIme 100 %
3) moboe

4) 6omeie 100 %

Tyman u poca

B Bo3myxe Bcerma MpUCYTCTBYIOT BOASHBIE Mapbl, KOHIEHTPALUS KOTOPBIX MOXKET OBITh pa3audHOH. OTBIT MOKa3bIBAET, YTO
KOHIIEHTpAIHs [TApOB HE MOXKET MPEBBIMIATh HEKOTOPOTO MAaKCHMAJIbHO BO3MOXKHOTO 3HAUCHUS Nmax (IS KaXKAOH TeMIepaTyphl
9T0 3HayeHue cBo€). Ilapel ¢ KOHUEHTpaluel, paBHOM 11,,, Ha3bIBAIOTCA HACBILEHHBIMU. C pOCTOM TeMIepaTypbl MaKCHMaJIbHO

BO3MOXHasi KOHUCHTPAUWA BOASAHBIX I1apOB TAKXKE paCTéT. OTHoOIICHHE KOHLCHTpaluu n

BOJSHBIX TTAPOB IPH TaHHOI TeMIepaType K MaKCHMajIbHO BO3MOXKHOIH KOHLICHTPAIMH IIPU TOH e TeMIlepaType Ha3bIBaeTCs
OTHOCHTEJIBHO BJIa)KHOCTBIO, KOTOPasi 0003HauaeTcst OykBoii £ OTHOCUTENBHYIO BIa)KHOCTh

HPHHATO U3MEPATH B IPOLEHTax. V3 cka3aHHOTO clenyeT, uTto 1= (n/ny,,) + 100%.
[Ipu 3TOM OTHOCHTENBHAS BIAXKHOCTD HE MOXET IpeBbImaTh 100%.

ITycTh mpu HEKOTOPOH TeMmepaType t KOHLEHTpalus BOASHBIX IapOB B BO3JyXE PaBHA 71, @ OTHOCUTEIbHAS BIIAYKHOCTh
mensbIre, yeM 100%. Eciu TemmepaTypa Oyaer MOHIDKAaThCs, TO BMECTE ¢ Heil OyeT yMeHbIIAThCs U BeIMYMHA NMmax, a 3HA4uT,
OTHOCHTEJbHAS BIQKHOCTb OyZeT yBeNM4uBaThes. IIpM HEKOTOPOIl KPUTHYECKOH TeMmIepaType OTHOCHTENbHAs BIIAKHOCTh
nocturHer 3HadeHHs 100% (B 5TOT MOMEHT KOHIICHTpals BOASHBIX ITapOB CTAHET MAaKCHMAaIbHO BO3MOXKHOHW IIpH JaHHON
temneparype). [losTomMy nanpHeiilee NOHMKCHUE TEMIIEPATYPBI IPUBEAET K MEPEXOY BOASHBIX HAPOB B XKUJKOE COCTOSHHE — B
BO3yXe OOpa3yroTCsl Kalld TyMaHa, a Ha IIpeAMeTax BBIIAAyT Kamwid pochl. [1odToMy ymoMsHyTas BBIINIE KpUTHYECKas
TeMIIepaTypa Ha3bIBaeTCsl TOUKOM pockl (0003HaUaeTcs ).

Ha w3MepeHmm TOYKH pOCBI OCHOBaHO JCWCTBHE TIpHOOpa Ui  ONPEACICHUS OTHOCHUTEIBHOW  BIAXXHOCTH
BO3/1yXa — KOHJECHCAIMOHHOTO TUrpomMerpa. OH COCTOUT U3 3epKaJiblla, KOTOPOE MOKET OXJIAXKAAThCS IPH MOMOIIH KaKOro-Inb0

yCTpOfICTBa, 1 TOYHOI'O TEPMOMETpPA UISL USMEPEHHUS TEMIICPATYPhl 3€pKaJibLa. HpI/I TNOHWXKCHUU TEMIIEPATYPHI 3€pKaJiblia 10
TOYKHU POCHI HA HEM BBINAJAIOT KAIUIH JKHIKOCTH. BeHI/I‘{I/IHy OTHOCHUTEIIPHOM BJIAXKHOCTH BO3ayXa OIPEACIAOT 10 U3SMEPECHHOMY
3HAYCHHUIO TOYKH POCHI ITPU TTOMOLIN CIICHUAJIBHBIX Ta6J'II/III.

CymiecTByeT emé oHa pa3HOBUAHOCTh TyMaHa — JIeAsHOW TymaH. OH HaOmronaercs mpu temmepartypax ke —(10 + 15) °C
U COCTOMT W3 MEIIKMX KPHCTAUIMKOB JbJa, KOTOpBIE CBEPKAIOT JHOO B JIydaX COJIHIA, JIMOO B CBETE JyHBI MM (hOHApeil.
Oco0eHHOCTBIO JIEASHOTO TyMaHa SIBIISIETCS TO, YTO OH MOXKET HAaOJIONAThCS U NMPU OTHOCHTENBHON BIaXXHOCTH, MeHbIed 100%
(maxxe menee 50%). YcnoBrueM BO3HHUKHOBEHHUS JICJSIHOTO TyMaHa MPHU HU3KOH OTHOCHTEILHOM BIIQXKHOCTH SIBIISICTCS OYCHB HHU3KAs
temmeparypa (amwxe —30 °C) u Hann4re oOMITBHBIX HCTOYHUKOB BOJSHOTO Mapa (HarmpuMep, TpyO U CTOYHBIX BOZOEMOB

MIPOMBIIUIEHHBIX NPEANPUSITHH, NEYHBIX TPYO KMIBIX ITOMEIICHUH, BBIXJOIHBIX TPYO MOIIHBIX ABUTaTeNedl BHYTPEHHETO
cropaHus U T. 1.). [lo3ToMy 5ensHOM TyMaH IIpU HU3KOM BIIQKHOCTH HAONIOMAeTCs B HACENEHHBIX ITyHKTaX, Ha KPYIHBIX
JKEJIC3HOAOPOKHBIX CTAHIMAX, HA aKTUBHO JEHCTBYIOIIUX a3poJpoMax U T. II.

37. 3aganue 20 Ne 1234

Poca TPpU MOHWKECHUU TEMIIEPATYPhI BhINIAACT IIPH OTHOCHTEJILHOMN BJIQXKHOCTH,

1) nmetroruedt 3Hagenue ot 50% no 100%
2) pasHoit 100%

3) umeroneii 1r000e 3HaUCHHE

4) 6omnpmmeit 100%

38. 3amanue 20 Ne 1261

Kaxne MexaHn4eckne BOJTHBI MOTYT PacpOCTPAHATHCS B TBEPABIX Tenax?

1) TONIBKO MPOAOIBHBIE

2) TOJBKO MONEPETHBIE

3) ¥ IpoOJbHBIE, U TIONEPEYHbIE
4) HUKaKue

3ByK

Mexanndeckue KkoneOaHMs, PacpOCTPaHAIOIIMECS B YNpPYTroil cpene, — Tase, >KUAKOCTH WIH TBEPIOM — Ha3BIBAIOTCA
BOJIHAMH JIM MEXaHHIECKHMH BOJTHAMH. DTH BOJHBI MOTYT OBIT ITONIEPEYHBIMH JIN0O0 NPOIOILHEIMIL.
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Jlna toro, 4ToOBI B Cpelie MOIa CyLIECTBOBATh IONEPEUHasl BOJHA, 3Ta Cpelia AOJDKHA NPOSIBISTH YINpPyTHe CBONCTBA IPH
nedopmarmsax cusura. Ilpumepom Takoif cpempl sBisiIOTCS  TBEpABIE Tena. Hampumep, monepeyHble BOJHBI  MOTYT
PacIpOCTPaHATECS B TOPHBIX NOPOAAX IIPU 3eMIIETPSACEHHM WM B HATSHYTOW CTanbHOH cTpyHe. IIponosbHBIE BOIHBI MOTYT
PacIpoCTPaHATHCS B JIIOOBIX YIPYTHUX CpellaX, TaK KakK Ul UX pacHpOCTPAHEHUs B Cpe/ie NODKHBI BOSHUKATh TOJBKO AedopManny
PacTSDKEHUSI M CXKATHsA, KOTOpBIE TPHCYINM BCEM YNPYTHM cpefaM. B rasax M >KHIKOCTAX MOTYT PaclpOCTPaHATHCS TONBKO
IIPOJIOJIbHBIE BOJHBL, TaK KaK B 3THX CpeAax OTCYTCTBYIOT JKECTKUE CBSA3U MEXIY YaCTULIAMH CpPEeAbl, U 110 ATOM NpHUYUHE NpU
Jedopmarusax caABUra HUKaKHe YIPYTUe CHIIbI HE BO3HUKAIOT.

YenoBeyeckoe yxo BOCIPHHUMAET KaK 3BYK MEXaHHYECKHE BOJIHBI, IMEIOIINE YacTOTHI B Ipeienax npuoansuTensHo ot 20 '
o 20 k['m (U KaxIoro 4eaoBeKa MHANBHAYAIBHO). 3BYK MMEET HECKOJIBKO OCHOBHBIX XapaKTEPUCTHUK. AMIUTUTYIA 3BYKOBOU
BOJIHBI OJIHO3HAYHO CBs3aHa C MHTCHCHBHOCTBIO 3ByKa. YacToTa jke 3ByKOBOW BOJHEI OIpeJelsieT BBICOTY ero ToHa. ITostomy
3BYKH, HMEIOIIIE OJIHY, BIIOJIHE ONPE/IeIEHHYI0, 4aCTOTY, Ha3bIBAIOTCS TOHAIBHBIMH.

Ecnu 3ByK npescTaBisieT co00i CyMMy HECKOBKUX BOJIH C Pa3HBIMH YaCTOTaMH, TO YXO MOXKET BOCIIPUHAMATH TaKOH 3BYK KaK
TOHAJIBHBIN, HO TIPH 3TOM OH OyleT 00agaTe cBOEOOPa3HBIM «OKPacoM», KOTOPBIH MPUHATO Ha3bIBaTh TeMOpoM. TeMOp 3aBHCHUT
0T Habopa YacToT TeX BOJIH, KOTOPbIE IIPUCYTCTBYIOT B 3ByKE, a TAKXKE OT COOTHOIICHHSI HHTEHCUBHOCTEH 3TUX BOJH. OOBIYHO yXO
BOCIIPUHUMAET B Ka4eCTBE OCHOBHOT'O TOHA 3BYKOBYIO BOJIHY, HMEIOIIYIO HanOOJIbIIYI0 HHTEHCUBHOCTh. HampuMmep, 0fHa U Ta ke
HOTa, BOCIIPOM3BEIEHHAsE NPH MOMOILM Pa3HBIX MY3bIKAJIbHBIX MHCTPYMEHTOB (HampHMep, posuisi, TpoMOOHa M opraHa), OyaeT
BOCIIPUHUMATBCS YXOM KaK 3BYKH OJHOTO M TOTO )K€ TOHA, HO C Pa3HBIM TEMOPOM, YTO U MO3BOJISET OTIIMYATh «HA CIYX» OJHUH
My3bIKaﬂbelﬁ HHCTPYMEHT OT APYTroro.

Emé oxgna BakHas XapaKTepUCTHKA 3ByKa — I'POMKOCTB. DTa XapaKTEPUCTHKA SBISETCS CYyOBEKTUBHON, TO €CTh ONPEACIIACTCS
Ha OCHOBE CJIyXOBOI'0O OLIYIIIEHMUS. OmnbIT ITOKa3bIBACT, YTO 'POMKOCTH 3aBUCUT KaK OT UHTEHCUBHOCTH 3BYyKa, TaK U OT €ro 4acTOThI,
TO €CTh MPH Pa3HBIX YACTOTAX 3BYKH OJMHAKOBOM MHTEHCHBHOCTH MOTYT BOCIIPUHHUMATBCS YXOM KaK 3BYKH Pa3HOil TPOMKOCTH (a
MOTYT M KakK 3BYKH OJMHaKOBOH rpoMkocTu!). YCTaHOBIICHO, YTO YENOBEUECKOS yXO HPH BOCHPHATHU 3BYKa BEIET ceds Kak
HEJTMHEHHBII puOOp — INpH yBEIHMYESHHH MHTEHCHBHOCTH 3ByKa B 10 pa3 TpoMKOCTh Bo3pacTaeT Bcero B 2 pasza. ITostomy yxo
MOKET BOCIIPHHHMATD 3BYKH, OTJIHYAIOIINECs IPYT OT Apyra o HHTeHCUBHOCTH Oojee yeM B 100 Thicsu pas!

39. 3aganue 20 Ne 1288

Kakne MexaHH4ecKHe BOIHBI MOTYT PacIIPOCTPAHATHCS B XKUAKOCTSIX?

1) TosBKO MPOAOIBHBIE

2) TOJBKO MONEePETHBIE

3) 1 IpoIOIbHBIE, U TIONIEPEYHBIE
4) HUKaKue

40. 3apanue 20 Ne 1324

[IpononbHast ceficMuueckas BOJIHA MOXKET PACIIPOCTPAHATHCS

1) TonbKO B rase

2) TONBKO B AKUJKOCTH

3) TONIBKO B TBEPAOM TeTe

4) B TBEpIIOM Telle, JKUAKOCTU U rase

CelicMUYECKHE METOJIBI UCCIIE0OBAHUSA

MexaHH4IeCKHE BOJHBI, PAcHpPOCTPAHSIONIMECS B 3eMJIe€ OT OYaroB 3eMIIETPSACEHHH WM KaKMX-HHOy[b MOIIHBIX B3PHIBOB,
Ha3bIBAIOTCS CEHCMHUYCCKUMU BOJIHAMH.

Jlis WccnenoBaHMsl 3eMIICTPSICEHHMH W BHYTPEHHEro CTPOCHHMS 3eMiIM HauOOMNbIIMK HHTEpPEC BBHI3BIBAIOT JBa BHAA
CeliCMUYECKHMX BOJIH: MPOJIOJIbHBIE (BOJHBI CXKaTHs) M IONEpedHble. B OTaMYMe OT NMpOJIONBHBIX BOJH, MOINEPEYHBIE BOJHBI HE
PacmpoCTpaHsIOTCs BHYTPU KUAKOCTeil M Ta3oB. CKOPOCTh 3THX BOJH B OJHOM M TOM JKE€ BEIIECTBE pa3Has: MPOAOJbHbBIC
pacrpocTpaHsoTes ObicTpee rmonepeynbix. Hampumep, Ha nryouHe 500 KM CKOPOCTB HOMNEPEYHBIX CEHCMUYECKHUX BOJH MIPUMEPHO
5 KM/c, a CKOPOCTB MPOJONBHBIX BOMH: 10 KM/c

Pacnipoctpanssch U3 o4yara 3eMJIETPSCEHUS, MEPBBIMU Ha CEHCMUYECKYIO CTAHIIMIO MPUXOJAT IPOJOJILHBIC BOJIHBI, & CIIyCTS
HEKOTOPOE BpeMsi — MOIepedHbIe. 3Hast CKOPOCTh PACIIPOCTPAHEHUs CEHCMIYECKUX BOJH B 36MHOW KOpE M BpeMsl 3ama3/ibIBaHuUs
TIONIEPEYHOI BOJIHBI, MOXXHO OMNPENIENIUTh PACCTOSHHE /10 IEHTpa 3emierpsiceHus. s Gojiee TOYHBIX W3MEPEHHH HCIIONIb3YIOT
JIaHHBIE HECKOJIBKUX CeHiCMUYECKUX CTaHLIMH. Exeronno Ha 3eMHOM IIape perucTpUpyIOT COTHH THICSY 3€MIIETPSICEHUH.

CelicMuueckre BOJHBI HCIIOJB3YIOTCS ISl MCCeoBaHus DTyOokux cinoéB 3emnu. Korma ceficMuueckue BOJHBI HPOXOMASAT
4yepes cpefy, INIOTHOCTh U COCTaB KOTOPOH M3MEHSIOTCS, TO CKOPOCTH BOJIH TAaKXK€ MEHSIOTCS, YTO IPOSIBIISIETCS B IIPEIOMIICHUN
BOJH. B 0Oojee mioTHBIX ClIOSX 3eMII CKOPOCTb BOJH BO3PAcTaeT; COOTBETCTBEHHO, BO3PACTAeT Yros MpEIOMIICHHUsS. XapakTep
TIPEJIOMIICHHS] CEHCMUYECKHX BOJIH IIO3BOJISICT MCCIIENOBATh INIOTHOCTh ¥ BHYyTpeHHEee cTpoeHune 3emian. OTCyTCTBHE MONEPEYHBIX
BOJIH, TPOLICAIINX 4Yepe3 LEHTPaJbHYI0 o0yiacTh 3eMiM, MO3BOJIMIO aHNIMHCKOMY ceiicmonory OuireMy chenaTb BBIBOJ O
CYIIECTBOBAHMH XKUAKOTO S[pa 3eMIIN.

CelicMuuecknii METOJ] OTPaXKEHHBIX BOJH HCIOJB3YeTCs Ul TOUCKA MOJIE3HBIX MCKOMAEMBIX (HANpHUMeEp, MECTOPOXKICHHN
He(TH 1 ra3a). ITOT METO/ OCHOBAH Ha OTPAKEHUH UCKYyCCTBEHHO CO3MaHHON ceficMIUeCKOl BOHEI Ha TPAHHIIE OPOJ] C Pa3HEIMU
IUIOTHOCTSIMU. B ckBakuHe, mpoOypeHHOH B MCCIeqyeMOM paifoHe, B3phIBAIOT HeOONbIION 3apsa. BosHukaromas ceiicMuueckas
BOJIHA PACIIPOCTPAHSIETCsl 0 BCEM HalpaBJIeHNSIM. JlOCTUTHYB TpaHHIl NCCIIEXyeMOil IIOPOAbI, BOJTHA OTPasKaeTcs U BO3BPAIIACTCS
00paTHO K 3eMHOH MIOBEPXHOCTH, TJ€ €€ «JIOBUT» CIELHATIbHBIA IpHOOp (CeHCMONPUEMHUK).
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41. 3apanue 20 Ne 1392

B crakaH ¢ Bo/o# HOTpy3WiIM KOHIBI JBYX BEPTHKAIBHBIX CTEKISTHHBIX TPYOOK — ¢ BHyTpeHHHMH auamerpamu 0,5 mm u 0,2
MM. CTEKII0 mepes 3TUM OBUIO TIIATENBFHO 00e3KUpeHO. MOXKHO yTBEPKAATH, YTO

1) Boga mogHuMeTcs BoIE B TpyOke nuamerpom 0,5 MM

2) Bozia MOJHUMETCS BbIIIE B TpyOKe quamerpoM 0,2 MM

3) Boga mogHUMETCS B 00eHX TpyOKax Ha OAWHAKOBYIO BBICOTY

4) ypoBeHb BOZBI B 00eHX TpyOKax Oy/ieT HHXKe YPOBHS BOJbI B CTaKaHe

HOBerHOCTHOC HATSDKEHHUE XKUIAKOCTEN

Eciy B3SITh TOHKYIO YHCTYIO CTEKISIHHYIO TPYOKy (OHA Ha3bIBA€TCS KaHMJUIIPOM), PACHONOXKHUTh €€ BEPTHKAIBHO U MOTPY3UTh
e¢ HIDKHUI KOHeIl B CTakaH C BOAOH, TO BoJa B TpyOKe IOJHHUMETCS HAa HEKOTOPYIO BBICOTY HaJ YpOBHEM BOJBI B CTaKaHe.
[ToBTOpPSIA 3TOT OIBIT C TPyOKaMH pa3HBIX JHAMETPOB M C PA3HBIMU JKHIKOCTAMH, MOXXHO YCTaHOBHTH, YTO BBICOTA MOMHSTHUS
JKHJKOCTH B KalMJULIPE MOJIy4aeTcs pa3iuyHoi. B y3kux TpyOkax ofHa M Ta ke )KUAKOCTh HOJHMMAETCS BBIIIE, YeM B IIHPOKHUX.
[Tpu 5TOM B 0IHOMN U TOIt ke TpyOKe pa3HbIe KUAKOCTH HOAHMMAIOTCS HAa PA3HBIC BHICOTHL. Pe3ylbTaThl 3THX OIBITOB, KaK M €IIé
LeTIbIH psijt APYTUX 3G (EKTOB U SIBJICHUH, 00BICHSIIOTCS HATNYHEM [TOBEPXHOCTHOTO HATSDKEHHUS KHUIAKOCTEH.

Bo3HukHOBEHHE TOBEPXHOCTHOTO HATSKEHHS CBSI3aHO C TEM, YTO MOJIEKYITBI KUIKOCTH MOTYT B3aHMOAEHCTBOBATH KaK MKy
c0o00if, TaK M C MOJICKYIaMH JIPYTHX Tel — TBEPABIX, KHUAKUX M ra3000pa3HbIX, — C KOTOPBIMH HAXOJSTCSI B CONPUKOCHOBEHHH.
MoneKymbl KUAKOCTH, KOTOPBIE HAXOMATCS Ha €€ TMOBEPXHOCTH, «CYIIECTBYIOT» B OCOOBIX YCIOBHSX — OHM KOHTAKTHPYIOT H C
JIPYTUMH MOJICKYJIaMM JKHUAKOCTH, U C MOJIEKYJIaMU UHBIX Tel. [103ToMy paBHOBecHe MOBEPXHOCTH XKHUIKOCTH JOCTUTAeTCs TOINa,
Korzma oOpamiaercsi B HOJIb CyMMa BCEX CHJI B3aUMOJCHCTBUS MOJIEKYN, HAXOMSIIUXCS HA ITOBEPXHOCTH JKHIKOCTH, C IPYTHMH
MoneKkynaMi. Eciii Mosekyinbl, HaXOIsIIHeCs: Ha MOBEPXHOCTU >KUIKOCTH, B3aUMOAEHCTBYIOT MPEHMYIIECTBEHHO C MOJEKylIaMu
caMoH >KHJIKOCTH, TO >KHUJIKOCTb IPUHUMAET (opMy, HMEIOIIYI0 MHHIMAIBHYIO IUIONIAb CBOOOIHOM MOBEPXHOCTH. DTO CBSI3aHO C
TEM, YTO JJUIsl YBEIMYCHUS ILIOMIAAN CBOOOAHOM ITOBEPXHOCTH JKHIKOCTH HYKHO TIEPEMECTUTD MOJIEKYIbI )KHKOCTH U3 €€ Iy OHHbBI
Ha TIOBEPXHOCTb, IS UeT0 HEOOXOJUMO «Pa3IBHHYTH» MOJICKYJbI, HAXOSIIHECS Ha IOBEPXHOCTH, TO €CTh COBEPIIHTH paboTy
NPOTHB CHJI HMX B3aHMHOTO NPHTSDKEHUS. TakuM 00pa3oM, COCTOSHHE SKHIKOCTH C MHUHHMMAIbHOW IIONIAZbI0 CBOOOAHOM
TIOBEPXHOCTH SIBIISIETCS HanOojee BBHITOAHBIM C JHEPreTHYeCKOil TOUKM 3peHms. [1oBepXHOCTh XHMIKOCTH BeAET cebds 1MoI00HO
HaTSHYTOH YMpyroil muéHke — OHa CTPEMHUTCS MaKCHMAalbHO COKPAaTHThCs. MIMEHHO C 3TUM M CBSI3aHO MOSBICHUE TEPMHHA
«IIOBEPXHOCTHOE HATSXKECHUE).

ITpuBenéHHOE BBIIIE OMUCAHUE MOXKHO MPOMIITIOCTPUPOBATH MpH MoMouiy onbita I1nato. Eciu moMecTuTs Karmo aHWINHA B
pacTBOp IOBAapEeHHOH COJH, IT0J00paB KOHIEHTPALMIO PAacTBOpa TaK, YTOOBI Kamuld IUIaBana BHYTPU pacTBOpa, HAXOMSACh B
COCTOSIHMM 0€3pa3InYHOr0 PaBHOBECHUS, TO KaIljli MOA ACHCTBHEM MOBEPXHOCTHOTO HATSDKEHHS MPUMET MIapooOpasHyio ¢opmy,
HOCKOJIbKY Cpean

BCEX TeJl UMEHHO Iap 001agaeT MUHIMAIBHON IJIOMIAbI0 TOBEPXHOCTH TIPH 3aJaHHOM 00BEME.

Ecnu Monekynsl, HaxoIsIuecs Ha MOBEPXHOCTH JKMJKOCTH, KOHTAKTUPYIOT C MOJIEKYJIaMH TBEPAOrO Tejla, TO MOBEICHUE
KHUIKOCTH OyJeT 3aBHCETh OT TOTO, HACKOIBKO CHIBHO B3aUMOJEHCTBYIOT APYT C APYTOM MOJEKYINBI XKHUIKOCTH U TBEPAOTO TENa.
Ecnu cuitbl NpUTSDKEHUST MEXKIY MOJIEKYIIaMH JKUIKOCTH M TBEPAOTO Tella BEJMKH, TO XKUAKOCTh OYJeT CTPEMHUTBCS pacTedbes o
TIOBEPXHOCTH TBEPAOro Tena. B 3ToM ciydae roBOpAT, YTO JKHIKOCTh XOPOIIO CMadMBaeT TBEPAOE Teno (WM IOIHOCTHIO
cMayuBaet ero). [IpuMepoM XopoImero cMadynBaHMsI MOXKET CIYXKXHTh BOJA, MPUBEAEHHAS B KOHTAKT C YHCTBHIM cTekiaoM. Karis
BOJBI, NMOMEMEHHAs HAa CTEKIAHHYIO IUIACTMHKY, Cpa3y )€ pacTeKaeTcs MO Hel TOHKHM cloeM. VIMEHHO H3-3a XOpOIIEro
CMa4YMBaHHUs CTEKJIa BOJOW W HAONIONAETCs MOJAHATHE YPOBHS BOJBI B TOHKHMX CTEKJITHHBIX TpyOkax. Eciiv ke cuiibl mpuTsHKEeHHs
MOJIEKYIT )KUAKOCTH APYT K APYTY 3HaYUTENbHO IPEBBINIAIOT CHIIBI UX MPHUTSDKEHUS K MOJICKYIaM TBEPAOTO Tela, TO JKHUIKOCTh
OyaeT CTpeMHTBCS MPHHATH Takylo (HOpMy, YTOOBI IUIOMIAAb €€ KOHTaKTa C TBEPIBIM TEJIOM OblIa KaK MOXKHO MeHble. B aTom
Cllydqae TOBOPAT, YTO JKUAKOCTh IUIOXO CMauMBaeT TBEPAOE TeNo (WM MONHOCTBIO HEe cMadmBaeT ero). IIpmmepoM mioxoro
CMayMBaHMSI MOTYT CIYXKHTh KaIId PTYTH, IOMEIIEHHBIE Ha CTEK/SIHHYIO IulacTHHKY. OHM mnpuHHManT (opMy MOYTH
ceprIecKux Karenb, HeMHOTO 1e()OpMUPOBAHHBIX U3-3a JEHCTBUS CHIIBI TSDKECTH. ECIH OmyCcTHTh KOHEI[ CTEKIISTHHOTO KaIlnnIsIpa
HE B BOJlY, @ B COCYJ C PTYThIO, TO €€ YPOBEHb OKaXKETCS HHXKE YPOBHS PTYTH B COCYIE.

42. 3apanue 20 Ne 1419

B cTakaH ¢ Bomoi morpy3min KOHIIbI ABYX BEPTUKAIbHBIX CTEKISIHHBIX TPYOOK — c BHyTpeHHUMH auamerpamu 0,5 mm u 0,2
MM. CTekno nmepes STUM ObIIO TIIATENEHO 00e3XUPEHO. MOXKHO YyTBEPKAATh, UTO

1) ypoBeHb BOJIbI OKajKeTCs HUXKe B TpyOke auamerpom 0,5 MM
2) ypOBEHb BOJIbI OKaXKETCs HIDKE B TpyOke auamerpom 0,2 MM
3) Bona mogHMUMETCS B 00enx TpyOKax Ha OJJMHAKOBYIO BBICOTY
4) ypoBeHb BOZIbI B 00eX TpyOKax OyAeT HHXkKe YPOBHS BOJBI B CTaKaHE

43. 3aganue 20 Ne 1468

Hepexo;{y BOJASAHOI'O Tapa, N€PBOHAYAJILHO HAXOAAIICTOCS B COCTOSTHUN A (CM. PUCYHOK BI)IHIG), B COCTOSAAHHUE HACBILLICHUS

1) cooTBETCTBYET TOJIBKO Tporiecc AB
2) COOTBETCTBYET TOJBKO mporecc AC
3) COOTBETCTBYET TOJIBKO TIporiecc AD
4) COOTBETCTBYIOT BCE TPH yKa3aHHBIX mporecca: AB, ACu AD

TToanaons rrrrarmrr s ran
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LIVPLUDILLVINADLIA AP

YTo mpom30inET, ecim cocyq C HEKOTOPHIM KOJMYECTBOM YKHIKOCTH 3aKPbITh KpBIKOH? Hambosee OBICTpBIE MOJIEKYIBI
BO/IbI, IPEO/I0JIEB IIPUTSDKEHUE CO CTOPOHBI IPYTUX MOJICKYI, BBICKAKHBAIOT M3 BOJBI M 00pa3yroT Hap HaJl BOAHOI MOBEPXHOCTEIO.
OTOT mporecc Ha3pIBaeTCA UcmapeHueM Boabl. C Ipyroif CTOPOHBI, MOJEKYIbl BOASHOTO TMapa, CTANKHUBAsCh APYT C OPYTOM U C
JIPYTHMH MOJICKYJIaMH BO31yXa, CIIy4aliHbIM 00pa3oM MOTYT OKa3aThCs y HOBEPXHOCTH BOJBI M IIEPEHTH 00paTHO B )KUIKOCTh. JTO
€CTh KOHJCHCAlys Tapa. B KoHIE KOHLOB TpHM [JaHHOH TeMIepaType IIPOLEcChl HCIApeHHs U KOHACHCAUH B3aHMHO
KOMIIEHCUPYIOTCSI, TO €CTh YCTAHABIMBAETCS COCTOSHUE TEPMOJMHAMUYECKOro paBHOBecHsl. BoasiHol map, Haxonsmuiica B 3ToM
Cllydae HaJl IOBEPXHOCTHIO JKHIKOCTH, Ha3bIBACTCS HACHIIICHHBIM.

JlaBlieHHe HACBHIIMIEHHOTO Mapa — HauOoJbllee IaBlIeHHEe, KOTOpOe MOXET MMETh Map IpH jAaHHOW Temmeparype. [lpu
YBEIMYIECHUHN TeMIIepaTyphl AaBICHNE U INIOTHOCTH HACHIIIEHHOTO T1apa YBEIWINBAIOTCS (CM. PUCYHOK).

0 35 10 15 20 25 t°C

3aBHCHMOCTE [UIOTHOCTH HACHIOEHHOI O BOIAHOIO Iapa OT TEMIIEPAaTVPEI

BopsiHOI map cTaHOBHUTCS HACBIMIEHHBIM NPU JAOCTATOYHOM OXJaxJeHuH (mpouecc AB) Wi B MpoLEcce JOMOIHUTETBHOTO
ucnaperns Bogs! (nponece AC). IIpu 1ocTHKEHHN COCTOSHUS HACHIIIEHNST HAYMHACTCS KOHJICHCAIUS BOASHOTO I1apa B BO3AyXe H
Ha TelaX, C KOTOPBIMH OH CONpuKacaeTcsi. Poimb IEHTPOB KOHAEHCAIMHM MOTYT HrpaTh HMOHBI, MENbYaiIINe KamelbKdu BOJIbI,
MBUIMHKY, YaCTWYKA CaXH W JPyrHe MeNkue 3arpssHeHus. Eciam yOparh IEHTpPH! KOHJCHCAMHM, TO MOXKHO IOJYYHUTh
MEPECHILIEHHBIN Tap.

Ha cBolicTBax IepechIIeHHOr0 Mapa OCHOBAaHO AeiicTBHE Kamepbl BuibcoHa — mpmbopa Ui perucTpauy 3apsyKeHHBIX
yactull. Cient (Tpek) yacTulibl, BIETEBIICH B KaMepy ¢ NEPECHILCHHBIM [1apOM, BU/ICH Ha (oTorpaduu Kak JUHUS, BJIOJIb KOTOPOH
KOHJICHCUPYIOTCS KaleJIbKU KUIKOCTH.

JInuHa Tpeka JacTHUIIbI 3aBHCHUT OT 3apsia, MacChl, HAYaabHOM SHEPIHH YaCTUIBI. JMHA TpeKa yBEIHINBACTCS C BO3PACTAHHEM
HayalbHOW SHepruu dvacTuibl. OJHAKO TNPH ONMHAKOBOW HAYalbHOM OSHEPTUM TsDKENBIE YacTUIBI 00JaJaloT MEHBIIMMH
CKOPOCTSIMHM, 4eM JIETKHEe. MeUIeHHO OBIKYIIHECS YacTHIBI B3aHMOAEHCTBYIOT C aTOMaMH cpeabl Oonee 3(hGEeKTHBHO U OyayT
MMETh MEHBIIYIO JUTHHY TIpodera.

44. 3apanue 20 Ne 1496

Cuna BUXPEBOI'O TOKA, BOSHUKAOMIETO B MACCUBHOM IIPOBOJHHUKE, TMOMEIIEHHOM B NEPEMEHHOC MarHuTHOEC I10JI€, 3aBUCUT

1) OT CKOPOCTH U3MEHEHHs] MAarHUTHOTO TI0JIsI, OT MaTepuaia U (JOpMBbI IPOBOIHHUKA
2) TONBKO OT MaTepuaia u (OpMbI MPOBOJHHUKA

3) TonBKO OT pOPMBI IPOBOIHUKA

4) TOTIBKO OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TIOJISt

Toxu ®yxo

PaccmoTpum npocTeiinii onbIT, JeMOHCTPUPYIOIUI BOSHUKHOBEHHE UHAYKIIMOHHOIO TOKa B 3aMKHYTOM BHUTKE U3 IPOBOJA,
MOMENIEHHOM B HM3MEHSIOIeecss MarHuTHoe none. CyauTh O HANMYMH B BUTKE MHAYKIHMOHHOTO TOKAa MOXKHO IO HAarpeBaHHIO
npoBoaHuKa. Ecin, coxpaHss npexHHe BHELIHHE pa3Mephbl BUTKA, CAENaTh €ro U3 0oljiee TOJICTOro MPOBOJA, TO CONPOTHUBIICHHE
BUTKA YMEHBIIIUTCS, a HHAYKIIMOHHBIN TOK BO3pacTeT. MOIIHOCTE, BEIJEIsIeMasl B BUTKE B BUJIE TEIlIa, yBEIUIUTCSL.

W HAyKIIMOHHBIE TOKM NMPHU W3MEHEHHWH MAarHUTHOTO TOJI1 BO3HHMKAIOT M B MAacCHBHBIX 00pa3llax MeTajla, a He TOJbKO B
TIPOBOJIOYHBIX KOHTYpax. DTH TOKM OOBIYHO HA3BIBAIOT BHXPEBBIMH TOKaMH, WIN TokaMu Dyko, MO0 MMEHH OTKPBIBIIETO HX
¢panuysckoro ¢usuka. HampaieHne M cuila BHXPEBOTO TOKAa 3aBUCAT OT (OpMbI 00pasla, OT HANPABICHUS U CKOPOCTH
HM3MEHSIONEr0Cs MArHUTHOTO TOJIS, OT CBOMCTB MaTepHaa, i3 KOTOPOro caelaH odpasen. B MacCHBHBIX IPOBOAHHUKAX BCIEICTBHE
MaJIOCTH JIEKTPUIECKOT0 COMPOTUBIECHHS TOKH MOTYT OBITh OU€Hb OOJBIIMMHU U BBI3bIBATh 3HAUNTEIBHOE HArPEBaHHE.

Ecnu nomecTuTs BHYTpb KaTyIIKM MAaCCHBHBIM JKEIE3HBIM CEpACYHUK M IPOIyCTUTh IO KATyIIKE IEPEMEHHBIH TOK, TO
CEpJIEUYHUK HarpeBaeTcsi O4YeHb CHIbHO. UTOOBl YMEHBIINTh HAarpeBaHHe, CEPACYHHK HAOMPAlOT U3 TOHKUX IUIACTHH,
H30JIUPOBAHHBIX APYT OT APYra CIIOEM JIaKa.

Toxu Pyko HCHONB3YIOTCS B MHAYKUHOHHBIX Te4ax AJs CHJIBHOTO HAarpeBaHUs W Jake IUIaBJeHHs MeTayuioB. (s sToro
MeTaJlI IOMEIIAIoT B IepeMEHHOE MarHUTHOE T0JIe, co3aaBaemMoe TokoM yactoroir 500-2000 I'm.

Topmossimee neiictBre TokoB Dyko HCmoib3yeTcs A CO3JAaHMA MarHUTHBIX ycrokouTened — nemmgepoB. Ecnu moa
Kauaroleiicas B TOPU3OHTAIBHOM IUIOCKOCTM MAarHUTHOH CTpENKOM paclosIOKUTh MAacCUBHYI MEIHYIO IUIACTHHY, TO
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B030yx/1aeMble B MeHOH mnacTuHe TOKH Dyko OymyT TOpMO3UTH KoileOaHUs CTpEIKH. MarHUTHBIE yCHOKOMTENH TaKoro poja
UCIIONB3YIOTCS B TaJIbBAaHOMETPaxX M IPyrux nprubopax.

45. 3amanne 20 Ne 1523

HpI/I KaKOM YCJIOBUU IMMPOUCXOAUT MOHU3AIIMS T'a3a B ra30pa3psaIHOM cuétunke?

A. IIpH 1norajiaHuu B HETro 3ap${>1<eHHoﬁ HaCTHULbI
b. TIPU HAJIUYUH BJICKTPUYECKOT'O MOJIAA, YCKOPSAIOMIETO ABUKEHUE YaCTULIBL

BepHLIM ABJISICTCS OTBET

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

Perncrpanms 3apsHKEHHBIX JaCTHI]

Pacnipoctpan€HHBIM TPHOOPOM LTS PETHCTPAIMH 3apsDKCHHBIX YaCTHUIL SIBIISCTCS Ta30pa3psaHblil cuérunk [eitrepa—Miomepa.
la3opa3psaHblii CYETUMK MOpencTaBisieT co0Oif MeTaulMuecKuil IUIMHAP, 10 OCH KOTOPOrO HATsAHyTa TOHKas IPOBOJIOKA,
HM30JIMPOBaHHAs OT MWIMHAPA. LIMIHHIp 3amoHsAeTes CrieHATEHON CMEChI0 Ta30B (HampuMep, aproH + Imaphel CHPTa), JaBJICHUE
koTopbix 1000-1500 MM pT. cT. Cy€T4MK BKIIOYAETCS B LIEMb: HMIMHIAP COEIUHAETCS C OTPULATENIbHBIM ITOJKOCOM HCTOYHHKA
TOKa, a HUTH C MIOJIOKUTENbHBIM; Ha HUX M0AaéTcs HarpspkeHue nopsaaka 1000 B.

[Tomamanue B cU€TYMK OBICTPON 3apsDKCHHOHM YaCTHIBI BbI3bIBaCT HMOHHM3alMI0 Trasza. [Ipu aToM oOpasyercst CBOOOIHBINH
a5ekTpoH. OH OBIXKETCS K IMOJOKUTEIBHO 3apsDKCHHON HUTH, ¥ B 00JIACTH CHIIBHOTO HOJISt BOJHM3K HUTH HOHU3HPYET aTOMEI rasa.
ITpoayKThl HOHM3ALMU — JIEKTPOHBI — YCKOPSIOTCS IOJIEM U B CBOIO O4Yepe/lb MOHU3MPYIOT ras, o0pa3ys HOBble CBOOO/HbIC
9JIEKTPOHBL, KOTOPBIC Y4aCTBYIOT B JalbHEHINEH HOHU3AMU aTOMOB rasa.

Yucao MOHM3UPOBAHHBIX aTOMOB JIABUHOOOPA3HO BO3PACTaeT — B ra3e CUETYMKa BCIIBIXMBACT 3JIEKTpUUecKui paspsa. lpu
9TOM MO LenH CYETYMKA MPOXOAUT KPATKOBPEMEHHBIN UMITYIBC IEKTPUYECKOro Toka. OTpUIATENbHO 3apsKCHHBIE JIEKTPOHBL
cobuparorcsi BOMM3M HUTH, a 06ojiee MAaCCHBHBIE MONOXKHUTEIBHO 3apsHKEHHbIE MOHBI MEJICHHO JBMXKYTCSl K CTEHKaM IMIMHAPA.
OJEKTPOHbl YMEHBIIAIOT IOJIOKHUTENBHBIA 3aps] HUTH, a IIOJIOKUTENbHbIE HOHBI — OTPHLATEIbHBIM 3aps] LUIMHIpPA;
COOTBETCTBEHHO, 3JEKTPUUECKOE M0JIe BHYTPH LIUIMHApa oclabesaeT. Uepes MpoMEKyTOK BpeMEHH MOPsAKa MUKPOCEKYHBI MOJIe
ociabiseTcst HaCTOJIBKO, YTO IEKTPOHEI He OyAyT HMETh CKOPOCTH, HEOOXOAMMOMH I MoHM3anuy. VoHn3anus npekpamaercs, 1
paspsa oOpbIBaeTCA.

3a cuéT MpUTOKa 3apsI0B M3 UCTOYHHKA TOKA CYETUMK CHOBa OyneT rotoB K padore uepe3 100-2000 MKC mocie BCIIBIMIKH.
Takum o0pazoM, B CYETYNKE BO3HUKAIOT KPAaTKOBPEMEHHBIE DPa3psAlbl, KOTOPHIE MOTYT OBITH IMOJCUYUTAHBI CIEIHATBHBIM
ycrpoiictBoM. ITo UX 4KCIly MOKHO OLEHUTh YHMCIIO YacTUll, IONaJAr0IUX B CYETYHK.

46. 3amanne 20 Ne 1550

IMpunuBbl 00pa3yrOTCs BCIACACTBHE

A. mputspxenus 3emiu JIyHol
B. nputsoxenns 3emnu ConHieM

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

HpI/IJ'IId'BBI H OTJIMBBI

YpoBeHb MOBEPXHOCTH OKEAHOB W MOpEH IMEepHOMMYECKH, MPUOIM3UTENBHO JBa pa3a B TEUCHHE CYTOK, M3MEHSCTCS. DTH
KoJieOaHUsI Ha3bIBAIOTCS NPWIMBaMHM M OTJAMBaMH. BO BpeMmsi NpHIMBa ypOBEHb BOJbI B OKEaHE ITOCTEIICHHO IOBBILIACTCS U
CTaHOBHUTCSI HAaMBHICIIUM. [Ipy oTiMBEe ypoBeHb BOJBI MOCTEIEHHO ITOHIKACTCS M CTAHOBHUTCS HAaWMHU3IINM. [Ipn mpuimmBe Boga
Te4yéT K OGeperam, a IpH OTIMBE — OT OEperos.

[IpunmuBel W OTHHMBEI 00pa3yrOTCs BCIEACTBUE BIHMSHUS Ha 3eMII0 TaKMX KocMmyeckux Ten, kak Jlyma um Comane. B
COOTBETCTBHUH C 3aKOHOM BCEMHPHOTO TAroTeHHs JIyHa W 3emisi MPUTATHBAIOTCS APYr K APYTy. JTO NPUTSHKEHHE HACTOJIBKO
BEJIMKO, YTO TIOBEPXHOCTh OKEaHa CTPEeMUTCs MpHOMM3nuThes K JIyHe, nmpoucxoaut npuius. [1pu nemwxeHnn JIyHBI BOKpYT 3eMin
NPUIMBHAs BOJIHA Kak Obl ABMXKeTcs 3a Hel. [1pu mocraroynoM ynanenuu JIyHbI OT TOro Mecra, rae ObLI IPHIIKMB, BOJHA OTOMIET
ot Oepera, 1 OyeT HaOIIOIAThCS OTIIUB.

IMpursoxenne 3emun COJNHIEM TaKkKe NMPUBOAMT K 0OPa30BaHHMIO NPHIMBOB M OTIMBOB. OIHAKO MOCKOJIBKY PAacCTOSHHE OT
3emiu no CoHIIA 3HAYUTEIBLHO OOJIBINE PACCTOSHUS OT 3emin 10 JIyHbl, To Bo3nelicTBre CoHI[a Ha BOAHYIO IIOBEPXHOCTH 3EMIIH
CYIIECTBEHHO MEHBIIIE.

[TpunuBEl OTIIMYAIOTCS APYT OT APYTa MPOJIOIDKUTEIBHOCTHIO M BBICOTOH (BEJIMUMHON NPUITNBA).

BennunHa NpHUIMBOB 10CTATOYHO pazHooOpa3Ha. TeopeTnyecku OoAuMH JyHHBIN npunuB paseH 0,53 M, comHeuHblid — 0,24 M,
TIOATOMY CaMBbIii OOJIBIION MPHIIMB JOIDKEH OBITH paBeH 0,77 M. B oTKpBITOM OKeaHe, OKOJIO OCTPOBOB, BEJIMYNHA IIPHIMBOB OJIM3Ka
K 9TOMY 3Ha4eHHIO. Y MaTEpHKOB BEJIM4YMHA NPUWIMBOB Kosiebnercs oT 1,5 M 10 2 M. Bo BHYyTpeHHHMX MOpSX HPHIMBBI OYCHb
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He3HaunTenbHbl: B YépaoMm mope — 13 oM, B bantuiickom — 4,8 cm.

3HaueHNe NMPWINBOB OYEHb BEJIUKO JUISI MOPCKOTO CYHOXOJICTBA, M yCTpoHcTBa mopToB. Kakmas mpuianBHas BOJHA HECET
OOJIBIIYIO SHEPTHUIO, KOTOPask MOXKET OBITH UCIIOJIF30BAHA.

47. 3apanue 20 Ne 1583

HOJ’IXpHBIM CHUSIHHMEM HA3BIBAKOT

A. Mupaxu Ha Hebe.
B. obpa3oBanue pagyru.
B. cBedeHMEe HEKOTOPBIX CIOEB aTMOC(EPHL.

[IpaBUIEHBIM OTBETOM SIBIISICTCS
1) Toneko A

2) Tonsko b

3) Toabko B

4YbuB

48. 3amanue 20 Ne 161

B nuknorpone

1) DJIEKTPUUICCKOE U MArHUTHOE I10JIA CIIYXKaT JJI1 UBMECHEHUS HAIIPaBJICHUS ABUKXCHUSA Sapﬂ)KeHHOﬁ YaCTHIbI

2) DJICKTPUYCCKOC IIOJIE CIIYXKUT IJIA YBCJIMYCHUSA SHCPTUN 3ap51)KeHHOﬁ JacTullbl, a MaroHuTHOC IOJIE CIIYXKUT IJI1 U3MCHCHUSA
HaIpaBJICHUA €€ IBYKEHUS

3) QJICKTPHUYICCKOEC U MAI'HUTHOC I10JIA YBECJIMINBAIOT SHEPI U0 BapH)KeHHOﬁ HacTULbI

4) QJICKTPUYECKOE I10JIE CIIYKUT I U3MCHCHUS HAIIPABJICHUSA ABHUKCHUSA Sapﬂ)l(eHHOﬁ YacTHUILbl, @ MAarHUTHOEC II0JIE€ CIIYXKUT
JUIA YBEIIMYCHUS eé SHEpruun

Huknorpon

Jlng monydeHHst 3apsDKEHHBIX YacTHIl (3JIEKTPOHOB, NMPOTOHOB, aTOMHBIX SIJIEp, MOHOB) OOJIBIINX SHEPIHUl HMPUMEHSIOTCS
CTeIMaNbHbIE YCTPOWCTBA — YCKOPUTENM 3apsHKEHHBIX dacTHL. B ocHOBe pabOThI YCKOPHUTENS JIEKHT B3aHMOJCHCTBHE
3apsHKEHHBIX YaCTHI C QJIEKTPHIECKUM U MarHUTHBIM HOJSIMH. DJICKTPHYECKOE II0JIe CIOCOOHO HAIpsSMYIO COBEpIIaTh paboTy Ha
YacTHULIEH, TO €CTh YyBEIMYMBATh €€ 3HEPrui0. MarHuTHOEe e 1oje, co3gaBas cuily JlopeHua, JMIb OTKIOHSET YacTHIly, HE
U3MEHsA e€ DHEPruy, U 3a71aéT TPACKTOPUIO, 110 KOTOPOH JBUKYTCS YaCTHILIBL.

YekopuTenu 3apspKEHHBIX YacTHII MOXKHO KIacCH(UIMPOBATh MO pa3HbIM Ipu3HakaMm. [lo THy ycCKOpsieMBIX dacTHIl
pa3InyaroT JIEKTPOHHBIE YCKOPUTEIM, NPOTOHHBIE YCKOPUTENIU U YCKOpUTEIM HOHOB. Ilo Xapakrepy TpaeKTOpUN YacTHUIl
Pa3NUYaoT JUHEIHBIE YCKOPUTEIH, B KOTOPHIX ITyYOK YAaCTHUI] OJHOKPATHO MPOXOAUT YCKOPSIOIIUE MPOMEXYTKH U TPAEKTOPUH
YacTHI] OJM3KH K NPSIMOH JIMHUM, U IUKIMYECKUE YCKOPHUTEIH, B KOTOPBIX IIyYKH IBIXKYTCS IO 3aMKHYTHIM KPHBBIM (HalpHMep,
OKPY>KHOCTSIM WJTH CIIMPAIISM), IPOXOAS YCKOPSIOIIHE IIPOMEXKYTKH 110 MHOTY pas.

Ha pucynke 1 npezncrasieHa cxema pabOThl IUKJIOTPOHA — LUKJINYECKOIO YCKOPHUTENS IIPOTOHOB (MM MOHOB). YacTHIls! n3
HMOHHOTO WMCTOYHMKA | HEMPEephIBHO IOCTYMAIOT B BaKyyMHYIO KaMepy H YCKOPSIOTCS 3JEKTPHYECKHM II0JEM, CO31aBaEMbIM
anektpopamu 3. MarHutHoe Ioyie, HalpaBiIEHHOE IEPHEHIUKYISIPHO IUIOCKOCTH PHCYHKA, 3aCTaBIICT 3apsHKEHHYIO YacTHILY
OTKIJIOHATHCS OT MPSIMOIMHEHHOTO ABYDKCHUSL.

Kaxaplil pa3, mpoxos 3a30p MEXIY 3JIEKTPOJaMU, 3apsDKEHHAs YacTUIlA OTy4aeT HOBYIO MOPLMIO SHEPTHU U IOMIOJIHUTEIBHO
yckopsiercs. TpaekTopueil IBMKEHHS yCKOPSIOIIEHCS] JaCTUIIEI B MTOCTOSTHHOM MAarHUTHOM IOJIE TTOTYYaeTCsl PaCKPy4HBAOIIAsCS
CIHpab.
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Puc. 1. Cxema JBHKEHHS 4ACTHL B LMKIOTPOHE, MArHHTHOE M0/1e [epleHInKYISPHO II0CKOCTH

yepresma. | — HOHHBIH ueTOYHKE, 2 — opOuTa yeKOpsAeMOoil 4acTULb] (CHHPAIE), 3 — YCKOPHIOLLHE

WIEKTPOJIbL, 4 = BEIBOJHOE YCTPOHCTBO (OTKIOHADLLHE [UIACTHHEL), 5 = HCTOUHMK YCKOPHIOIETD
IOJIA.

LIMKJIOTPOH — TepBbIi M3 LUKIMYECKHX ycKopuTenei. BriepBbie Obul paspaboran u moctpoer B 1931 roay. o cux mop
LHUKJIOTPOHBI IKPOKO MPHUMEHSIOTCS JUIsl YCKOPEHHS TSOKEIBIX YaCTHI[ 10 OTHOCHTEIBFHO HEOOJBIINX SHEPTHIA.

49. 3aganue 20 Ne 1633

Kakoe 13 MarHUTHBIX B3aUMOJCHCTBHI MOXKHO HCIOJIB30BATh JUISl MAaTHUTHOM IOABECKH?
A) npuTsDKeHHEe pa3HOMMEHHBIX IOIIOCOB
B) orrankuBanue 0qHONMEHHEIX MOITIOCOB

[IpaBunbHBIN OTBET:
1) Tonbko A

2) ronsko b

3)uu A, vu b

4Hu A,ub

MarauTtHas nojaBecka

CpenHsii CKOPOCTh TIOE3/I0B Ha JKENEe3HBIX Joporax He mpeBbimaeT 150 km/d. CKOHCTpYHpOBaTh IO€3[, CIIOCOOHBII
COCTSI3aThCS IT0 CKOPOCTHU C caMOJIETOM, HenpocTo. [Tpn GoNbIIMX CKOPOCTSX KoJEca MOe3/10B He BEIEPIKUBAIOT HArpy3Ky. Beixoxn
OJIMH: OTKa3aThCsl OT KONEC, 3aCTaBUB Moe3 JeTeTb. OIMH U3 CIIOCOOOB «IIOJBECUTHY IOE3]l HaJ PelibcaMH — HCIIOJIb30BaTh
OTTAJKMBaHUE MarHUTOB.

B 1910 roxy 6enpruen J. banuie mocTpous mepByo B MHpE MOJEINb JICTAIOUIETO 1M0e3/1a M UCTBITANl e€. 50-KHIorpaMMOBBIN
CUrapooOpa3Hblii BarOHYMK JICTAIONIETO IMOe3[]a PasroHsUICS 10 ckopocTd cBeiiie 500 km/u! MarnutHas nopora bamuie
MPEeACTaBIsLIa COO0H EMOYKY METAUTMIECKHX CTOIOMKOB C yKPEIUIEHHBIME Ha X BEPILIMHAX KaTymKaMu. [lociie BKIFOYEHHMS TOKa
BaroHYMK CO BCTPOCHHBIMH MAarHUTaMHU MPUIIOAHUMANICS HaJ KATYIIKAMH M Pa3rOHSJICS TEM K€ MAarHUTHBIM MOJIEM, HaJl KOTOPhIM
OBLJI ITOJIBELIEH.

ITpaktuyeckn onxHoBpeMmeHHo ¢ bamuie B 1911 roxy mpodeccop Tomckoro TexHonorumueckoro MHCTHTYTa b. BeiitnOepr
paspaboTan ropaszgo 6ojee SKOHOMHYHYIO ITOJBECKY JIETAIOMIETO Moe3aa. BelnOepr npeanaran He OTTANKHUBATh JOPOTY U BaroHbBI
JPYT OT JIpyTa, YTO YPEeBaTO OTPOMHBIMH 3aTpaTaMy SHEPTHH, a IPUTATMBATD UX OOBIYHBIMHU JJIEKTPOMArHUTAMH. DJIEKTPOMAarHUThI
JOPOTH OBLTH PACIIONOKEHBI HaJl TI0E€3/10M, YTOOBI CBOUM IIPUTSHKEHHEM KOMITIEHCHPOBATh CHITy TSDKECTH oe3za. JKenes3Hslil Baron
pacriosiarajcsi NepBOHa4aJbHO HE TOYHO IOJ JIEKTPOMArHUTOM, a 1o3aau Hero. I[Ipu 3ToM 31eKTpoMarHUThl MOHTHPOBAINCH IO
Bcel mnmmHe moporu. Ilpu BKIIOYEHMM TOKa B MEPBOM SIICKTPOMATHUTE BAarOHYMK ITOJHUMAJICS WM ITIPOABHUTANCS BIEPEX, IO
HanpaBJCHUI0O K MarHuty. Ho 3a MrHOBeHHE A0 TOro, KaKk BaroHYMK JOJDKEH OBbLI IMPWIMIHYTh K 3JIEKTPOMAarHuTy, TOK
BEIKITIOUaIICs. [Toe3n mpomormkai JeTeTh IO MHEPIHH, CHIKAs BBICOTY. Bimiowarncs ciemyromuil 37IeKTpOMAarHuT, HOe3]| OIsTh
HPUITOJHUMANICS M ycKopsuicsi. I[loMecTuB cBO# BaroH B MeqHyro TpyOy, U3 KOTOpO# ObUT OTKauaH BO3MyX, BeiliHOepr pazornan
BaroH 110 ckopoctu 800 xm/4!

50. 3agarue 20 Ne 1701

I[.HSI TOro 4TOOKI OLCHUTD, HpI/I6JII/I)KaeTCH K HaM Irpo3a Wi HET, HCOGXOZ[I/IMO U3MEPUTH

1) BpeMs1, COOTBETCTBYIOIIEE ITay3e MEX/y BCIBIIIKONH MOJHUH U COIPOBOXKIAIOMNMH €€ packaTaMH TpoMa

2) BpeMs MeXIy ABYMsI BCIBIIIIKAMU MOJHUU

3) BpeMs IBYX MOCIIEAOBATEIbHBIX 11ay3 MEX/y BCIBIIIKAMU MOJHUH ¥ COIPOBOXIAIOMINMHI HX PacKaTaMU rpoMa
4) BpeMs, COOTBETCTBYIOLIEE AIUTENBHOCTH packaTa rpoMa

51. 3aganue 20 Ne 3322

Br16epuTe BepHBIE YTBEPXKICHUSI, COOTBETCTBYIOIIHE COJIEPIKAHUIO TEKCTA.
A. B CeBepHoM JlenoBuroM okeaHe HaOMI0JaTh BEPXHUE MUPAXKU O0JIee BEPOSITHO IO CPABHEHHIO ¢ HUKHUMH.
b. HabmonaTs MUpakn MOXKHO IIPH PE3KUX H3MEHEHHSX TEMITEpaTyphl BO3LyXa.
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O6pasosarenbHblii mopran «PEITY OI'D» (https:/phys-oge.sdamgia.ru

1) BepHo TonBKO A.

2) BepHo Tonbko b.

3) OGa yTBepKACHHS BEPHBIL.
4) O6a yTBep>KIICHUS HEBEPHBI.

Mupaxku

Mupax SBISETCS ONTHYECKUM SIBICHHEM B aTMoc(epe, KOTOpoe JeaeT BUANMBIME MPEAMETHI, KOTOPBIE B ICHCTBUTEIBHOCTH
HAXOJATCS BAAIM OT MECTa HaOJIIOJICHNUS, 0TOOPaXaeT UX B UCKAKEHHOM BHJIE WM CO3aéT MHUMOE H300paKCHUE.

Mupaxu OBIBAIOT HECKONBKUX BHUJIOB: HW)KHHUE, BEPXHHE, OOKOBbIE MHpaku W Apyrue. OOpa3zoBaHHe MHUpaked CBS3aHO ¢
AQHOMAJIbHBIM M3MEHEHHEM IUIOTHOCTH B HIDKHHUX CJIOSIX aTMoc(epsl (4TO, B CBOIO OYepe/ib, CBSI3aHO C OBICTPHIMH W3MEHEHUSIMU

TEMITEPaTyphI).

HixHue Mupaxu BOZHHKAIOT MPEUMYIIECTBEHHO B TEX CIydyasxX, KOLJa CJIOM BO3/AyXa y MOBEPXHOCTH 3eMiln (Hampumep, B
MyCTBIHE) OYEHb CHJIBHO PAa30TPEThl M WX IUIOTHOCTh CTAHOBHUTCS AHOMAaJbHO HH3KOW. Jlydm cBeTa, KOTOpBIE HCXOIAT OT
NpeaAMETOB, HAYUHAKOT MPEJIOMIIATECA U CUJIIBHO UCKPUBJIATHCA. OHl/l OIMMCBIBAIOT AYTY Y IMOBEPXHOCTU U IMOAXOAAT K IJ1a3y CHU3Y.
B TakoM cirydae MOKHO YBUIETH NMPEAMETHI KaK OyATO 3epKANTBHO OTPaKEHHBIMH B BOJIC, 2 HA CAMOM JIeJie 3TO IEPEBEPHYTHIC
M300pakeHHs OTAAIEHHBIX 00bEeKTOB (puc.1). A MHUMOE H300pakeHrHe HeOa CO3aéT MPH STOM MUILTFO3UIO BOJIBI HA MOBEPXHOCTH.

Prc. 1 CxeMa NOARICHHA HIDKHETO MHDAKS
A — npemuer, A' — BHIHEMOE H300paKeHHE IPEIMETA

Bepxuue Mupakm BO3HHKAIOT Haj CHIBHO OXJA)XICHHOW ITOBEPXHOCTBIO, KOTJa Haj CIOEM XOJOAHOTO BO3IyXa Yy
HOBEPXHOCTH oOpa3syercst Ooiee TEMIBIH BepXHUH ciIoi (puc. 2). BepxHue Mupaxu SBISIOTCS HanOoee pacipocTpaHEHHBIMU B
HOJISIPHBIX PETMOHAaX, 0COOEHHO Ha OOMNBIIMX POBHBIX JBIWHAX CO CTAOMIBHONM HU3KOH TeMmneparypoi. M3o00pakeHus: mpeaMeToB,
Ha0JIIo1aeMBble IIPSIMO B BO3/YXE, MOTYT OBITH M IPSIMBIMH, ¥ IEPEBEPHY TEIMHUL.

Puc.2 CxeMa NOABICHHA BEPXHETO MHPAKA
A —npemmer, A' — BHIMMOE H300pAKEHHE IPEIMETA
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