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Cnexkmp amowma eodopoda

1) Cepua Jlanmana (Teogop lanman, 1906) — Y®
2) Cepusa banemepa (MoranH Ako6 banemep, 1885)
3) Cepua Mawena (Ppugpux Mawen, 1908) '

4) Cepuna bpakkera (Ppeaepuk bpakkeT, 1922) |
5) Cepus lMNpyHaga (Aeryct lMNpyHa, 1924) ’

6) Cepus Xemndpu (Képtuc Xemndppu, 1953)

.
_

Wosed
dpayHrodep
1787-1826

KPacHbIl : . qbuonemoebru \
Hu
WMoraun Akob
70 65 60 55 50 45 ks

AAvHa BONHBI, HM




CHeKTpsl U3JIyYeHHUsI COCTOAT M3 OTACIbHBIX CHEKTPATbHBIX
JIMHUN VIR TPYIIH OJIM3KO PACTIOIOKEHHBIX JIUHUMA.

Bua smHEnWuyaroro CHEeKTpa HE 3aBUCUT OT CcHocoda
BO30YKACHUS aTOMA.

CnexTps: ucnyckanun: 1 - Hwartpwa; 2 - sonopoaa; 3 - renws
CnexTpe: NOrMoweHna: 4 - natpusa; 5 - soaopoaa; 6 - renwn

®opmyna banbmepa,1885 r.
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noctosHHas Puabepra

Johann Jakob Balmer p _ anfa-1 Johannes Robert Rydberg
1825 — 1898) wsei .R_1’097 10°m. 1854 - 1919) ween.

Buaumblie nuHum nsnyyerHus Bogopoaa B cepun banbmepa.
H, — KpacHas nuHus cnpasa, UMeroLLas AnNnHy BoMHbl 656,3 HM.
Camas neBas nuHUA — H,, COOTBETCTBYET U3NYYEHUIO YXE B

ynesTpaguronetoBon obnactu cnektpa Ha AnvHe BomHbl 397,0 HM.

1= iz_iz , rae n1=1,2,3,,_,n2=n1+1,n1+2,n1+3...
A ny n;

OTKphITHE TUHEHYATOTO CIEKTpa CBEUEHHS] W TOTJIOMICHHUS Ta30B OYCHb 033/Ja4HUIIO
¢usukoB Ha pyodexe IXX — XX BekoB. OcoOCHHO 3araJouHbIM Ka3ajdoCh TO, YTO KaXyIIUNUCS
Xa0C JIMHUHN CTIEKTPa BOAOPO/Ia JIETKO JIOXKHUTCS Ha TIPOCTYIO 3aBUCUMOCTh, B KOTOPOH 4acTOTa



(oOparHasi niMHA BOJIHBI) 3aBUCHT MPOCTO OT KBAIPATOB IEJNBIX YKCET M KOHCTaHTHI R,
KOTOpyto u3mepui Putbepr.

OOBACHUTH 3Ty 3aBUCUMOCTH yaanock Humbscy bopy. [lns sToro mpuiuiock
MIPOM3BECTU PEBOJIOLUIO B (DH3HKE.

BriBeieM GhopMyy Ui 9acTOT CIEKTPaIbHBIX JHMHUN aToMa BOJAOPOa U MOCTOSIHHYIO
PutOepra, oTTaqKuBasICh OT 3HAHHUS MACChI AJIEKTPOHA M, €ro 3apsija € a TaAKKe OT MOCTyJIara
(akcuomei) [le-bpoiins u nmocrosiaao# [Tnanka:
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ATOM BOAOPOAA

®opmyna Jle-bpoiins [InanerapHas moziens aToma

Nel

Bo Bpemsi HoBoroauux kauukyia Ilers ¢ poaurensmu nowmén B urposoit uentp. B
OJIHOMH M3 UrpoBbIX KOMHAT HaxoauTcs 2021 kybuk oamHakoBoro pasmepa. Tak kak
Bpemsi Obulo pannee, To Ilerss ObuT O1MH B HTOH KOMHATE M MOI MIpPaTh CO BCEMH
KyOuKamu cpasy.

a) /Ins nauana Ilers pemmn cobpath HECKOIBKO KBaJpaToB €, BO3MOXKHO, pa3HbIMH
cTopoHaM Tak, 4ToObl Bece 2021 kyOuk mcnonbzoBaiuce. [lonyunrtes nu y Hero 3To0,
ec/IM OH XoueT, 4ToObl CTOpOHA OJIHOro M3 KBajapatoB Obuia Gonbiie 40, a Bcero
KBaJIpaToOB MOJIy4HJIOCH 37

0) [Torom Ilets 3axoren cobparh U3 ITUX MAJCHBKHX KYOMKOB HECKOJIBKO OOJIBIINX
KyOOB ¢, BO3MOJKHO, pa3HbIMH CTOPOHAMH, HO TaK, YTO CTOpPOHa Kax/o0ro Kyba Obuia
MeHblie 10, a Takke UCIOJIB30BaNKCh Bce KyOUKH. YaacTes i emy coOparh 7 Takux
KyOooB?

B) Kakoe MuHMMaIbHOE KOJHMYECTBO KYOOB €, BO3MOMKHO, pa3HbIMH CTOPOHaMH
HYKHO, 4TOOBI Bce KyYOMKH ObLIH MCIOIb30BaHbl? (6)

[Tpumeuanne: Ilox «Bonpmmm» kyOboM 37ech noHMMaercs KyO, cocTosiumii M3
«MaJIeHbKHX» KYOMKOB OJIHOTO pa3Mepa, | «MasieHbKHiD» KyOHK TakkKe MOXKeT ObITh
«OoNBIIMMY. AHAJIOTUYHOE BEPHO JUIS KBAJIPaTOB.



Neo2

18. Beeaem Ha MHONKECTBE HATYPANBHBIX YUCEN HOBYIO ONEPALMIO KBAZUYMHOMEHUA

cneayowmm obpasom: mBn=m-n+m+n.
Pesynsrar onepaummn Gyaem Ha3biBaTh KBAZUNPOUIBEACHHUEM Yncen mw n .

A)Yucno n > | Gyaem HasbiBaTh KBA3UNPOCTBIM, ECNK €10 HENL3A NPEACTABUTL B Buae
KBA3UNPOM3IBEACHMA ABYX MEHbLIMX uucen. Halaure BCe NPOCTbIE YMCNA, KOTOpPbIe
ABNAIOTCA KBA3UNPOCTHIMKM

B) Yucno n Gyaem Ha3bLIBATL KBAZMYETHLIM, ECNW CYLLECTBYET Takoe YMCNo M, wTOo
n=2@m.

BYAYT NH KBA3ZWHETHLIMM YUCNAMM CYMMA U NPOM3IBEACHUE ABYX KBAZUYETHLIX Yyucen? A
TPEeX MNKn veTvipex?

B) TpeyronoHmMKk HA3LIBALTCA KBAIMNPAMOYIrONLHLIM, €CNKM OM YAOBNETBOPAET Teopeme
Ksasunnudaropa: Cymma KBa3IMKBAAPATOB ABYX CTOPOM PaBHa KBA3MKBAAPATY TpeTben
CTOPOHLI. HalauTe ANnKHbI CTOPOH PaBHOBeAPEeHHOro KBa3sunpamoyroNbHOro TpeyronbHmMka
HAMMEHbLLErO NepuMmerpa.

(aemop 300avu Cepzel Avdpeeauy TIOpuH)

Ne3

5 IuiuHAp BOMCAH B NPABUJIBHYIO YeTBHIPEXYTOJBHYIO MIPU3MY.
Paauyc ocHOBaHMA M BhICOTa UMauHApa paBHbl 3. Hailigure
miomnazb 60KOBOM NMOBEPXHOCTH IIPU3MBEIL.

OTser: 2

Ne4

6 I Ha pucynke usobpasxéH rpadux y = f(x). Ha ocu abcumucc ormeuennr Touxku -2, —1, 1, 2.
‘ B kakxoif u3 3TMX TOYeK 3HaYeHHMEe IPOM3BOJHONW HauMmeHbImee? B oTBere ykaskure o1y
TOYKY.
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OTser: 5
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17

Ne6

Ne7

24

Hajiaure Bce 3HAYEHUS @, NPH KAXKAOM M3 KOTOPBLIX YpaBHEHHE

|x? —a?|=|x+a|-Vx* -4ax+5a

HMeeT POBHO OAMH KODPEHb.

Ha pucyHke 8 mpejcraBjieHa 3aroTOBKa JJIA 3TOro rpaduka.

I} ApkocTs

o ofl -

IMapa/tenbHO KaTyHIKe HHAYKTHBHOCTH L BKJIOYEeHa JIAMIIOYKA
(cM. puc. a). SIpKOCTE CBeUeHUA JIAMIIOUYKHM IIPAMO IPONOPIHOHATbHA
HanpsKeHuIo Ha Hei. Ha puc. 6 npejacrasjieH rpauk 3aBUCHMOCTH
cuabl Toka I B KaTyuike or BpeMeHH t. ConpoTHBIEeHUEM KaTyIIKH
npeneOpeun. Onupasch Ha 3aKOHBI (PU3MKH, M300pasuTe rpa@ux
3aBUCUMOCTM  SIPKOCTM CBEYEHUs JIAMIIOYKH OT  BpEeMeHH.

L T

Puc. o6 Puc. 8

Ha xene3HoM cTepsKHe HaAMOTaHbl JiBé KaTyIIKHU
uszosupoBaHHoro MmeaHoro nposojga A um B. Karymka A
noakgoueHa K wucrouHuky ¢ IJC ¢ u BHYTpPeHHUM
COMPOTHUBJIEHUEM ', KAK NMOKa3aHo Ha pucynke. Karymka B
3aMKHYTa Ha aMmIiepMeTp mMaJjoro conporunienud. [Tonsynok
peocrata IiepeABUralT BHpaBo. B KakoM HanpasBJIeHHUH
NPOTEKAEeT IPU 3TOM TOK 4Yepe3 aMIepMeTp, MOAKJIIYEHHBIN
K karymike B? OrBer oGocHyiiTe, ykasaB, Kakue sBJIEHHS
U 3aKOHOMepHOCTH BbI Mcnosb3oBaam s 00bACHEHUS.




Ne8 (3apava Bnagucnasa Omutpuesundya NonnmaHoBa)

A

TpebyeTrcst mpeIoKUTh CIIOCO0 M OMPEACIIUTh YKCIIEPUMEHTAIBHO paanyc 3eMiu R.
DKcrepuMeHTaTop HaxoauTcs Ha Oepery Okeana. EMy BUJIEH OCTpOB, M U3BECTHO
pacCTOsIHHE 10 OCTPOBA.



