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OTBOPOYHBIN ITAII

YcaoBus 3aaa4
(pemenus / oTBETHI)

8-9 kiacc

3agaua 1. (5 6a110B)

1.1 TlonynpoBOAHUKOBBIE TPAaH3UCTOPBI, KOTOPHIE BXOAST B COCTAaB COBPEMEHHBIX
MHKPOITPOIIECCOPOB, UMEIOT pa3Mephl mopsaka 10 manomerpoB (10 HM). Ckonbko
IPSIMOYTOJIBHBIX AUeeK pazMepoM 15 HM Ha 18 HM MOKHO pa3MECTUTh Ha KBaJpaTHOMI
IJIOIIAJAKE CO CTOPOHOU 27 MM?
Pemenue. Yurem, uTo
1 5m = 0,000000001 M= 107° M (0Ha MUIUTHApPIHAS YACTh METPA).
Torma momans OOHOU SYEHKHU
Sqq = (15 -107° M) - (18 - 107° M) = 270107 8m% = 2,7 - 107 16Mm2.
[Tmomaae 3a1aHHON KBaApPaTHOM TUIOIIAIKU
S =(27-1073M)? =2,72-107*m2

COOTBETCTBEHHO, HA TAKOM IIOLIAIU TOMECTUTCS

Sun _ 2,7%107%

Spu  2,7-10716
OtBet: 2,7 TpJH siUEEK.

= 2,7-10'2 = 2,7 TpUNINOHOB sUeeK.

1.2. TTomynpOBOIHUKOBBIE TPAH3UCTOPHI, KOTOPHIE BXOJSAT B COCTAB COBPEMEHHBIX
MHKPOITPOIIECCOPOB, UMEIOT pa3Mephl mopsaka 10 manomerpoB (10 HM). Ckonbko
IPSIMOYTOJIBHBIX Aueek pazmepoM 10 HM Ha 20 HM MOKHO pa3MECTUTh Ha KBaJpaTHOM
IJIONIAJKE CO CTOPOHOM 1 cMm?

Pemenne. AHanorn4so pemenuto 3agauu 1.1.

OtBeTt: 500 Map sTUCEK.

1.3. TomympoBOTHUKOBBIE TPAaH3UCTOPHI, KOTOPHIE BXOMSAT B COCTaB COBPEMEHHBIX
MHUKPOIPOIIECCOPOB, UMEIOT pa3Mmepsl nopsiaka 10 manomerpoB (10 HM). Ckonbko
KBaJPAaTHBIX AYEEK CO CTOPOHOU 15 HM MOKHO Pa3MeCTUTh Ha IPSIMOYT'OJIBHOM IUIO-
mjaake co croponamu 0,3 cm Ha 0,5 cm?

Pemenue. AHanoruyHo penieHuro 3aaauu 1.1.

OtBet: 67 MiIpJ sTUEEK.

1.4. TlonynpoBOAHMKOBBIE TPAH3UCTOPBI, KOTOPHIE BXOJAT B COCTaB COBPEMEHHBIX
MHUKPOIIPOIIECCOPOB, UMEIOT pa3Mephl mopsiaka 10 manomerpoB (10 HM). Ckonbko



KBaJPATHBIX SUEEK CO CTOPOHOM 20 HM MOXXHO Pa3MeCTUTh Ha MPSMOYTOJILHON TLI0-
jajiKke co cTopoHamu 15 mm Ha 12 mm?

Pemenue. AHaOTMYHO pelieHuto 3a1aun 1.1.

Oteert: 450 Mipa siueex.

3agaua 2. (5 0an1710B)

2.1. Ha BoeHHOI1 0a3e MMeeTcss HEKOTOPOE HATypajJbHOE YUCIIO OJWHAKOBBIX apTHII-
nepuiickux opyauil. Kaxaplii n1eHp Bce opyAusi OJHOBPEMEHHO MPOU3BOJAT OJIUH
3aJIM, TOCJIe YeTo OAHO OpYIue KOHCEPBHPYETCS, TO €CTh, U3 HETO OOJIbIIE HE MPOU3-
BOJAT CTpenp0. Yepe3 HEKOTOpPOE KOJIMYECTBO AHEW MOCIEAHEE OpYyAHUE IPOU3BEIIO
OJIMHOYHBIN BBICTpPEJI, MOCJIE Yero ObUIO 3aKOHCEPBUPOBaHO. MOXKHO M, 3Hasl KOJIU-
YCCTBO ITYCTBIX T'MJIb3 BCCX HCIIOJB30BAHHBIX CHApAAOB, OINPCACINUTH HM3HAYAJIbHOC
KOJIMYECTBO Oopyauil. BXxo/HbIe JaHHbIE — HaTypajibHOE YUCIO MyCThIX TUJIb3 CHApS-
JIOB, BBIXOJHbBIC JJaHHbIE — HM3HAYaJbHOE KOJIMYECTBO OPYAUN WM YTBEPXKIECHHUE O
TOM, YTO BXOJHAsI HH(POpMAIUs OIIHO0YHA.

Pemenue.

JlaHHas 3a/1a4a COCTOUT B ONPEAEIEHUN HATYPAJIBbHOIO YKCia M, TaKOro, 4YTO CyMma
Yuces OT €IMHUIIBI 10 Yhciaa M OyeT B TOYHOCTH paBHA BBEICHHOMY C KJIABHATYPBI
HaTypaJIBHOMy I-II/ICHy n. BBGI[GHHOG C KHaBI/IaTypr YUCJIO N €CTh YHCJIO TUJIL3 CHapﬂ-
JIOB, @ YUCJIO M €CTh YUCIIO apTUIUICPUMCKUX OPYIHIA.

MarteMaTH4ecKu JaHHasd 3aJla4a COCTOUT B HAXO0XKACHHWH HATYypPaAJIbHOI'O Yucaa M

m(m-1) 2
M3 BHIPAKEHUA N= ———, WM U3 KBAJPATHOTO YpaBHEHUA M~ +m — 2n = 0. Crne-

A0BAaTCJIbHO, IPUHHUMAA BO BHUMAHUC JIUIIb ITOJOXKUTCIIbHOC 3HAYCHUC KOPHA, MOKHO

IIOJIyYUTh BBIPAXKEHHUE Ul HATYPaabHOIO Yuciia M:
m= —LH/i¥en
= —

-1+v1+8n
Yucao M MOXKET OBITh HATypaJIbHBIM JIMIIb B CIIy4Yac, KOTAa BBIPAXXCHUC T

€CTh YMCIIO HaTypayibHOe. [Ipy aHATUTHYECKOM HAaXOXKACHUU PEIIeHHs! CIeIyeT Mpo-
U3BECTU 3Ty NMPOBEPKY M JaTh OTBET O KOJIMYECTBE APTWLICPHUHCKHUX OPYIUH WM
OmMO0YHOCTH HH(POPMAITUH.

[Tpu cocraBneHMH MPOTPaMMBl TaKylO0 MPOBEPKY CIEAYyEeT MPOBOIUTH IOCPE-
CTBOM TPOBEPKH, COBIAJACHUS IEJIOW YacTH BEIIECTBEHHOTO BBIPAXKEHUS MC €ro Hc-
THUHHBIM 3HAYCHUEM.

IIporpammuast peanu3zanus Ha C++:
#include "stdafx.h"
#include "math.h"
#include "iostream"
using namespace std;

int main()

t
int n;
float m;
cin>>n;

m=(-1.+sqrt(1.+8.*float(n)))/2.;
if(int(m)==m){cout<<m<<endl;}

else {cout<<"The information is incorrect!"<<endl;}
system("'pause™);

return 0;



2.2. Ha BoeHHOI 0a3e uMeeTCsl HEKOTOPOE YUCIIO OJIMHAKOBBIX apTHIICPUNHCKHUX OpY-
qui. Kaxxapiil 1eHs Bce Opyausi OAHOBPEMEHHO NMPOM3BOJAT OAMH 34, IOCIE YEro
TPH OpYIUsi KOHCEPBUPYETCS, TO €CTh U3 HUX OOJIbIIEe HEe MPOU3BOIAT cTpenbO. Korma
yepe3 HEKOTOpPOe KOJUYECTBO JAHEH OCTAIUCh [BAa MOCIEAHUX OpPYAus, U3 HUX BBI-
CTpEeJIMIM OJIUMH pa3, MOocje Yero 3aKOHCEpBUPOBAIU. MOKHO JIM, 3HAsE KOJIMYECTBO
MYCTBIX TMJIb3 BCEX HCIOJb30BAHHBIX CHAPAIOB, OMPEAETUTh M3HAYAIbHOE KOJIUYe-
CTBO opyuil. BxonHble JaHHBIE — HATypaJlbHOE YHUCIIO MYCTHIX TUJIb3 CHAPSIOB, BbI-
XOJHBIE JaHHble — JIMOO0 M3HAYAJIIbHOE KOJIMYECTBO OpYIUi, JTHOO YTBEpKACHUE O
TOM, 4TO BXOJHAast UH(pOpMAIHS OIIUO0YHA.

Pemenue.
Ilepeotit cnocod. O603HAUNM H3BECTHOE YHCIIO MYCTHIX TUJIB3 4Yepe3 S, a HeU3BECT-

HOEe KoauyecTBO opyauii — uepe3 N. Ilocne mepBoro 3anma nosBuiaoch N ITyCThIX
THJIB3, TIOCIIE BTOPOTO 3aJIla, C YYETOM TOTO, YTO OPYJHMMA CTajao Ha 3 MEHBIIE,9UCII0
MyCTBhIX TWJIb3 yBeJIUYMIOoCch HA N — 3. AHAJIOTMYHO, TOCIE TPEThEro 3ajma YHCIIOo
MyCTHIX THJIb3 YBEIMYMIIOCh HA N — 6 | Tak Jajee; Imocje MOCIeIHero 3alma J00aBu-
JI0Ch 2 MyCThIE THIIB3bI. OOIIIee YMCIIO MyCTHIX THIIb3 MOYKHO 3aIUCaTh KakK
S=N+(N-3)+(N—6) + -+ 2.

Hmeem 31ech apuMETHIECKYIO MPOrPECCHIo, TIEPBBIN YiIeH KOTOpol a; = 2, Tmo-
ciaennuit a,, = N, pasHocTh d = 3, a YMCJIO YWICHOB
an, — a4 N+1
- 4+ 1=—

3 3
(BCe WiIeHBI MPOTrPEeCcCUr, KpoOMe TEPBOTO, TOTYJAIOTCS JOOABICHUEM K TPEIbIIyIIe-

n =

My 4WIEHY 4YMclia 3 — KOJMYECTBO TaKMX H00aBjeHuil naer ciaraemoe (a, — a,)/3;
I-ITO6I>I HalTH 0611166 KOJMYCCTBO YJICHOB IIPOIPCCCUN HYKHO IMOCHYHUTATH CIIC HepBBIﬁ
YJICH).
3anumieM GopMyITy A CyMMBI N TIEPBBIX WICHOB apU(PMETUIECKOMN MPOTPECCHH:
a, + a; N+2 N+1 N?+3N+2

2 "TT2 T3 T 6 '
TakuMm 00pa3oM, JUIsl ONpeesIeHNs HEU3BECTHONW BeMMYMHBI N MOIy4YMIIOCh KBaapaT-

S =

HOE€ ypaBHEHHE
N2+3N —(65—-2)=0,
KOPHSIMH KOTOPOTO SIBJISIFOTCS YKCia

—3—-+v245+1 —-3++vV245+1

2 “ 2

HOCKOHLKy KOJIMYCCTBO Opy)lI/Iﬁ — YHUCJIO HATYypaJIbHOC, TO OTpPII.I&TCJ'IBHBIfI HepBHﬁ

KOpEHb HaM HE MOJXOJUT; BTOPOIl KOPEHb — 3aBEJIOMO IOJIOKUTENIBHOE YUCIIO, T.K.
KOJIMYECTBO IYCTBIX TWIb3 S > 1 (U3 yclnoBUs ClIeqyeT, 4To, O KpaliHel mepe, ABa
OpYIHs JOJDKHBI OBIITH BBICTPEIHTH). SICHO, OIHAKO, YTO 3TOT KOPEHb HE TPH JTFOO0M
nesnoM S, OoJbIlIeM €IUHMIBI, JaeT HY)KHbIH OTBET — HarypajbHoe uucio N.
Hanpuwmep, npu S = 57 nonyunmN = 17, a pu S = 58, momyuum N = 17,161 ..—
KOJIMYECTBO OPYJMA HE MOXKET ObITh APOOHBIM. TakuMm 00pa3omM, BO BTOPOM CiTydae
HE00X0IMMO CUUTaTh, YTO BXOJIHAs MH(OpMAIHs OIINO0YHA.



Bmopoii cnocoé. Jlannyio 3aga4y MOXHO PEIIUTh, 3alPOTPaMMHPOBAB Ha KOMIIbIO-
T€pe MPOCTOM aJIrOPUTM, OCHOBHBIM 3JIEMEHTOM KOTOPOTO SIBJISIETCS CIEAYOLIHUN
ki, Ha mepBoM Imare w3 3aaHHOro 4mcia S BelYmMTaercs 2, Ha BropoM — (2 +
3) =5, 3atem — 8, 11, 14 u Tak mgance. Iluka 3aBepiiaercst 1100 KOT/Ia OYEPETHOE
BbIUMTAHUE AaeT B pesynbrare 0, mubo — oTpulatenbHoe Yucio. B nmepBoM ciayyae S
COOTBETCTBYET HEKOTOpoMY uuciy opyauit N (mpu 3toM N paBHO MOCJIEIHEMY BbI-
YTEHHOMY M3 S YHMCIy), BO BTOPOM CJIy4ae — HET, T.€. BXOJHasi WH(POpMAIIUs OIIU-
OouHa.

3anaua 3. (5 6a/10B)

3.1. MOXHO M MOJIY4YUTh XOpoIIyr ¢otorpaduio kabana, OErymero co CKOpoCThIO
18 km/4, ucnonp3ys GoToKaMepy, BpeMsi IKCHO3ULIUHU KoTopoil 3 mc? Uemy Oyner
paBHO cMmenieHne n3oopaxenus? dortorpadusi CUUTACTCS XOPOIICH, €CIIM CMEIICHNE
n300paxenus cocranisier He 6onee 0,1 mm. JmrHA Tena kabaHa OT TOJIOBHI 10 XBOCTa
1 M, a JuIMHA ero N300paKeHHs Ha HeraTtuse 1 cMm.
Pemenne. V13-3a nukeHns KabaHa CMEIIASTCS U €ro U300pakeHNe Ha HeraTuBe (KO-
TOPBIN TPEAIOIAraeTcsl HEMOABMWKHBIM). JIJ1st TOro, 4TOOBI OLEHUTH Ka4yecTBO (OTO-
rpa¢uu, HEOOXOIUMO HAUTH ATO CMEIIEHUE 33 BPEMS HKCHO3HMIUU — «IBIKEHUE»
n300pakeHust KabaHa Ha HETaTHBE MPOUCXOUT TOJIBKO B TEYCHUE ITOTO BPEMEHH. 3a
BpEMs SKCIIO3HINH t, KabaH, TBUKYIIUHACS CO CKOPOCTBIO V., TPOOCKHUT PACCTOSHUE
S = Uyts.

ITockonbky

v, = 18 km/4 = (18000/3600) m/c =5 m/c,

t,=3mMc=3-10"3¢=0,003c,

T0 S, = 0,015 M. Cmemenue n300pakeHus S, JTOJDKHO OTHOCHUTBCS K CMEIICHHIO ca-
MOT0 Ka0aHa Tak e, Kak COOTHOCATCS MEXKIy coOoi pa3Mepsl kabaHa [, u ero uzo0-
paxkeHus l,, TO ecThb

SI/I lI/I

SK Bl lK .
I[To ycnoButo, [, = 1 m,l, =1 cm = 0,01 M, mo3TOMY cMelIeHHE U300paKEHUS

l,sx 0,01-0,015

L 1
TakuMm oOpa3om, mosrydeHHas (otorpadus Oerymero kabaHa HE MOXET CUUTATHCS
XOPOILEH.
OTtBeTt: Her, HEnb34.

Sy =0,00015m = 0,15 MM > 0,1 MM.

3.2. MOXHO JTH MOJTyYUTh XOpOIIyto (GoTorpaduio OErymero co CKOpocTbio 36 KM/4
JIOCsI, MCTIONB3Ysl (pOoTOKaMepy ¢ BpeMeHeM dSkcro3uimu 2 mc? Yemy Oyaer paBHO
cMmeneHne n3odpaxenusi? @otorpadusi cuuTaeTcs XOpoIe, eciu CMeleHne u300-
pakeHusi cocraBisier He Oonee 0,1 mm. J[TMHA JTOCS OT TOJIOBHI JI0 XBOCTa 2 M, a
n300pakeHre Ha HeraTtuse | cM.

Pemenne. 3a BpeMs 3KCIO3UIUH JIOCH MpoOeraeT pacctosHue S=tv, rae t — Bpems
AKCTIO3UIIUH, V — CKOPOCTB JIOCS.

S=0.002-10 =0.02m.
OrnpenenuM COOTBETCTBYIOIIEE CMEIICHUE N300PKEHUS X:
JnvHa noca cMelleHue Jocd S

JUIMHA U300paXKeHUs JIocsl  CMellleHue n3006paxeHusa X
[Tonywaem: X=0.1 mm.
OTBeT: 13, MOXKHO, cMeleHne coctaBuT 0,1 MM.
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3.3. MOXHO 111 TOTy4UTh XOPOIIyI0 GoTorpaduio 6erymero co CKOpocTeio 54 kM/4
OJICHSI, UCTIONB3YsI POoTOKaMEpy ¢ BpeMeHeM 3kcno3urmu 2 Mc? Uemy OyaeT paBHO
cMmerienne nzoopaxenus? Gotorpadus cayuTaeTcs XOpouUIe, eciu cMeieHne nu300-
paxenus coctaisieT He 6omee 0,1 mMm. J[TMHa 0JIeHs OT TOJOBHI 10 XBocTa 1,5 M, a
n300pakeHre Ha HeraTtuse 1 cM.

Pemenue. AHaIOTMYHO pelIeHUIO 3a1aun 3.1.

OTtBert: HeT, cMeneHue cocTaBuT 0,2 MM.

3.4. MOXHO JI1 IOTy4UTh XOpolIyto (poTorpaduro Oerymero co ckopoctsio 18 km/u
kabaHa, UCroNb3ys (OTOKaMepy ¢ BpeMeHeM 3Kcro3uiinu 2 mc? Uemy OyaeT paBHO
cMmernienue nzoopaxenus? Gotorpadus cayuTaeTCs XOPOUIEH, eciu CMelIeHHe n300-
paxenus coctaisieT He 6omee 0,1 mm. J[inHa kabana OT TOJI0BBI 10 XBOocTa 1 M, a
n300pakeHrne Ha Heratuse | cM.

Pemenne. AHanoru4Ho pemeHuro 3agauu 3.1.

OTtBeT: 13, MOXHO, cMemeHue cocTaBuT 0,1 M.

3anaua 4. (5 0a1710B)

4.1. B naGopatopuu ecTh JiBa LIapHKa, MPEACTaBISIONMX co00M cruiaBbl. [lepBblit
nrapuk — cria 1uHka u meau (Cu—70%), auamerpom 3 M U IJIOTHOCTBIO 8,5 r/em®,
Bropoii mapuk umeer nuametp 4 ¢M, IIIOTHOCTH 7,9 r/eM®, 1 cocrout U3 ciutaBa Meau
u xenesa (Cu—-80%).
Vcnonb3ys 3TH IIApUKH, a TAK)KE Ha BBIOOP OJHY U3 JBYX KHCIOT — 9%-10 COoNsHyO
WIM a30THYIO TaKOW K€ KOHLIEHTpalMH, HEOOXOAMMO MOIY4YUTh BopopoAd. Bomopoxn
HY’KEH JJIs IOJyYEHUs TEIJIOBOM SHEPTUU MPU €r0 TOPEHNUHN Ha BO3/AYyXE.
Kakoli u3 yka3zaHHBIX IIAPUKOB U B KaKOW KHCJIOTE HEOOXOAUMO PacTBOPUTH, YTOOBI
MOJIyYNUTh MaKCUMAaJIbHOE KOJIMYECTBO TeIuia B ocaeAcTBUU? CKONBKO MPU ITOM BBbI-
JEJIATCS TEIUIOThI? 3alMIINTE YpaBHEHHUS TOPEHUs BOAOPOJA M PACTBOPEHUS MeETall-
JIOB B KUCJIOTAaX, & TAK)KE MPUBEAUTE HEOOXOUMBIE PacUeThl.
B pacuerax ucnonb3yiite, 4To oOpa3zoBaHue 18 rpamm BOJbI IPU TOPEHUH BOIOPOA
conpoBoxaaercs BoiaeneHueM 241,82 x/Ix sneprum.
Pemenne. B nepByro odepenpr NpoaHATIM3MPYEM XUMHUYECKYIO CTOPOHY 3aJayu.
HeobxonuMo moiayyuTh BOJOpPOJA pacTBOPEHHEM METAIOB B Kuciorax. Ha BwIOOp
npeJiaraeTcsl 1B KUCIOThI M 1BA Pa3HbIX CIUIaBa. 3allMIIEM BO3MOXKHbBIE YPABHEHMS
peaxkuu Mpu pacTBOPEHUH 3THUX CIUIABOB B KUcioTax. OOpaTM BHUMaHHE, YTO KHC-
JIOTHI pa30aBICHHBIC.

Zn + 2HCI = ZnCl; + H,

Fe + 2HCI = FeCl, + H;

4Zn + 10HNO;3; =4Zn(NQOg3), + NH4sNO;3 + 3H,0

3Cu+ 8HNO3 =3Cu(NOg3), + 2NO + 4H,0

Fe + 4AHNO; :FE(NO3)3 + NO + 2H,0
W3 ypaBHEHMII BUIHO, YTO IPU PACTBOPEHHMM B a30THOM KUCJIOTE BOJIOPOJ HE BBIJE-
nsiercs. [loaToMy pacTBOpSATH CIUIaBbl HEOOXOIMMO B COJITHOW. B constHON Kuciorte
HE PacTBOpSETCS MeJlb, IOITOMY pacdyeTbl HEOOXOJUMO BECTH TOJBKO JUIS LIMHKA U
xKeesa.
Onpenenyum, ¢ KAKUMHM MacCaMU METAJUIOB Mbl UIMEEM JI€JI0 B YCIIOBUHU 3aa4H.
Hcnonb3ys ¢popmyiy odbeMa mmapa, HailjeM 00beM 1IapoB:
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Vuap =5~
m* 33
VZTLC‘LL = T = 14‘,14 CM3
T * 43
Vrecu = —c— = 33,51 cw?
3areM OIpeeIuM MacCy STUX [MIAPOB:
m= pV

Mypcuw = 14,14 % 8,5 =120,19T
Mpecy = PV =33,51%79 = 264,71
[Tocne 3TOrO ONpEAEnUM CoaepKaHue [IMHKA U XKelle3a B CIljaBax:
Myeranna = WwmerannaMcnnas
Myy = WznMancy = 0,3 ¥ 120,19 = 36,057 1
Mpe = WpeMpecy = 0,2 ¥ 264,7 = 52,95
KonuuecTBa BemiecTBa uHKa U xene3a coctaBisitor 0,55 moinb u 0,95 Moiib cOOTBET-
CTBEHHO. V3 ypaBHEHUI peaklUMu UX B3aUMOJIECHCTBHUS C COJITHOM KHCIOTOM BUIHO,
4TO BOJIOPO/Ia 00pa3yeTcs MO MOJISIM CTOJIBKO e, CKOJIBKO BCTYIACT B PEAKIHIO Me-
TaysioB. Takum o0pazom, OoJbIlIe BOAOPOAA, a, CIEA0BATENBHO, U TEIJIa MPH €ro Cro-
paHuU, MBI TIOJTyYUM B CITy4ae paCTBOPEHUS CILIaBa C HKEIIC30M.
PaccunTtaem, kakoe KOJIMYECTBO TEIUIOTHI BbIACIUTCS pu cropanuu 0,95 mMoiib BOJO-
pona. IIpu cropanuu Boa0po/ia MPOTEKAET PEAKLIUSA:
H, + 1.0, = H,O
YpaBHeHUE 3aUChIBAEM C JIPOOHBIM KOA(P(UIIMEHTOM MPU KUCIOPOJEe, 4TOObI OBLIO
ya00HO cienath pacueT. BumHo, uto u3 1 Monb Bogopoaa obpasyercs 1 Moib BOABI,
T.€. 18 rpamm. 3HauuT, u3 0,95 monb Bogpoposa odbpazyercs 0,95 monb Boabl. Termnora
ATOrO MporLecca:

Q = 241,82 0,95 = 229,7 k[l
OTBeT: cIuIaB MEAU U XKEJIC3a.

4.2. B naGopatopuu ecTh JBa IIApUKa, MPEACTaBISIOMUX co00i crutaBbl. [lepBbrit
IAPHK — CIUIaB MUHKA 1 Mexu (Cu—60%), 1uaMeTpoM 4 CM M IUIOTHOCTBIO 8,5 rfem’,
Brtopoii maprk uMeeT Takou ke AuameTp, IIOTHOCTh 7,9 r/em®, 1 cocronT U3 crtaBa
meaun v kenesa (Fe—40%).

Hcnone3yst 3TH IIapuKH, a Takke Ha BBIOOp OAHY U3 ABYX KHCIOT — 10% consHyro
WIM a30THYIO TaKoW kK€ KOHIIEHTpAIMH, HEOOXOAMMO MOIY4YUTh Boaopoid. Bomopon
HY’KEH JJIs IOJyYEHUs TEIIOBOM SHEPTUU MPU €TI0 TOPEHNUHU Ha BO3AYXE.

Kakoil n3 yka3zaHHBIX IIAPUKOB M B KAaKOIl KHCIOTE HEOOXOAUMO PaCTBOPUTH, YTOOBI
MOJIyYNUTh MAaKCUMAJIBHOE KOJIMYECTBO TEIUIA B OcAeACTBUU? CKOJIBKO IPU ITOM BBI-
JIEIUTCS TEIUIOThI? 3alMIIUTEe YpaBHEHUS] TOPEHUs BOAOPOJA U pPacCTBOPEHUSI MeTal-
JIOB B KMCIIOTAX, a TAK)KE MPUBEAUTE HEOOXOJMMBIE PACUETHI.

B pacuerax ucnonb3yiite, uTo 0Opa3oBaHue 18 rpaMM BOJBI IPU TOPEHUH BOJIOPOJA
conpoBoxaaeTcs BoiesenreM 241,82 k/x sneprum.

Pemenne. B mnepByro ouepenb NpoaHAIU3UPYEM XUMHUYECKYIO CTOPOHY 3a/Jauu.
HeoOxoaumo Mmoimy4uTh BOJOPOJA PACTBOPEHHEM METAIOB B KucioTax. Ha BeIOOp
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npeJiaraeTcs 1Be KUCIOThI M IBa Pa3HbIX CIUIaBa. 3allUIIeM BO3MOXKHbBIE YPABHEHUS
peaxkiuu Mpy pacTBOPEHUH 3THUX CIUIABOB B KHcioTax. OOpaTuM BHUMAaHHE, YTO KHC-
JI0THI pa30aBJIeHHBIE.

Zn + 2HCI = ZnCl; + H;

Fe + 2HCI = FeCl, + H»

47n + 10HNO; :4Zn(N03)2 + NH4NO;3 + 3H,0

3Cu+ 8HNO3; :3CU(NO3)2 + 2NO + 4H,0

Fe + 4AHNO; :Fe(NO3)3 + NO + 2H,0
W3 ypaBHEHU BUJHO, YTO MPU PACTBOPEHHUH B a30THOM KHCIIOTE€ BOJOPOJ HE BBIJE-
nsetcs. [loaToMy pacTBOpSATH CIUIaBbl HEOOXOIUMO B COJISIHOM. B consiHo#l kuciore
HE PacTBOPSIETCS MeJb, OITOMY pacyeThl HEOOXOIUMO BECTH TOJIBKO IJISl LIMHKA U
xKenesa.
Onpenenym, ¢ KAKUMH MacCaMy METAJJIOB MBI HIMEEM JIEJIO B YCIIOBHH 33J[a4H.
Hcnonw3ys popmyny oObema miapa, Haiiiem 00beM mapoB (0H OyIeT OJMHAKOBHIN B
000X ciryJasx):

nd3
usp = g
T * 43 5
Vmap = T = 33,51 CM
3aTeM Oomnpee MM MacCy 3TUX IIaPOB:
m= pV

Mypcu = 33,51 %85 =2848r
Mpecy = PV =33,51%7,9 =264,7r
[Tocne aToro onpenenum coaepxaHue UHKA U KeJe3a B CIIaBaX:
Myeranna = WwmerannaMcnnas
Myp = WznMzncy = 0,4 % 284,8 = 113,92
Mpe = WpeMpecy = 0,4 * 264,7 = 1059
KonnuecTBa BeliecTBa IIMHKA U Kene3a cocTaBisiioT 1,75 monb U 1,89 MOJIB COOTBET-
CTBEHHO. M3 ypaBHEHUI peaklMU UX B3aUMOJIEHCTBUS C COJISTHOM KHCIOTOM BHUIHO,
YTO BOJOpPOAA 00pa3yeTcs MO MOJISIM CTOJIBKO K€, CKOJIBKO BCTYIIA€T B PEAKIIUIO Me-
TayuioB. TakuM 0O6pa3om, OOJbIIIE BOAOPOIA, a, CIEIOBATEILHO, M TEIUIA TIPH €T0 Cro-
paHHUM, MBI TTOJIYYHM B CIIy4Yae paCTBOPEHUS CILIaBa C )KEIE30M.
Paccunraem, kakoe KOIMYECTBO TEIUIOTHI BBIACTUTCS MpH cropanuu 1,89 mMoib Bogo-
pona. [Ipu cropanuu Bog0po/ia MPOTEKAET PEAKIIUSA:
H, + .0, = H,0O
YpaBHeHUE 3aMUChIBa€M C IPOOHBIM KOA(PGUIIMEHTOM MPU KUCIOPOe, YTOOBI OBLIO
yA00HO crienarh pacueT. BumHo, uro u3 1 Mok Bogopoaa odbpasyercs: | Mob BOJHI,
T.€. 18 rpamm. 3HauuT, u3 1,89 monb Bomopoaa odbpazyercs 1,89 mons Boasl. Temnora
ATOTO Tpolecca:

Q = 241,82 % 1,89 = 457 x/Ix

OTBeT: CIUTaB MEIM U JKejae3a.

3angaua S. (5 0an710B)
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5.1. B 1973 rony amepuxanckuii Marematuk Heitn CioyH mpenyiokuil KOHIETITHIO
«TPOJIOJKUTENBHOCTH KU3HWY» HATYpPaJIbHOTO YHMCIIA: MEPEeMHOKEHHEM Bcex Iudp
JAHHOTO YHMCIA MOJTy4aeM HOBOE YHCIIO, 3aT€M MEPEMHOKEHHEM BceX (P HOBOTO
YHCIIa MOJy4aeM TPEThE YUCIO U TAK Jasiee, IOKAa HE MOJIYYUTCS OJIHO3HAYHOE YHUCIIO.
KonuyecTBo maroB B 1enoyke OT 3aJaHHOTO YMCJA O OJTHO3HAYHOTO U €CTh €ro
MPOJIOJDKUTENBHOCTD ku3Hu. Hanpumep, 1234 — 24 — § — 3T0 03Ha4aeT, uTo Jjs
ymcia 1234 npoaomKUTeIbHOCTh KU3HU paBHA 2.

Hamuimumre KOMIBIOTEPHYIO MPOrpaMMy ISl pacueTa MPOJI0JDKUTEILHOCTH S>KH3HU
YHCell U C TIOMOIIBIO 3TOI MpPOrpamMMbl COCTaBbTE TAOJIUILy pacHpelleleHUs MPOoJI0JI-
JKUTEIBHOCTH KU3HH urcel u3 nuamna3ona ot 1900 go 1999. Ctpoku TabnuIbl 10K-
HBI OBITH YHOPSAOYEHBI MO MPOJOJKUTEIBHOCTH JKU3HH YUCENT OT MEHbIIEro 3Haue-
HUS K OOJbIIeMY; TepPBbIi CTONOEI] TaOIHIIbI — MPOIOJDKUTENILHOCTD KU3HU YHCIIA,
BO BTOPOM CTOJIOIE — KOJIMYECTBO YHUCEJ C MPOJIOJKUTEIbHOCTHIO )KHU3HU U3 TIEPBO-
ro croi011a, a B TPEThEM — CIIMCOK BCEX TAKUX YUCEN Yepe3 3arsiTyIo.

Pemenue. Huke nmpuBecH npuMep mporpamMmel Ha si3bike Pascal, peanusyrorieit pe-
IeHue 3a1a4n. [IporpaMMa He SIBIISCTCS ¢IMHCTBEHHBIM M HAMIYYIITUM 00pa3ioM
pELICHHMS, @ IEMOHCTPUPYET MOAXOISIINI IS TOJYUYCHHS [TOJHOTro Oajia oopaselr.
program life;
var
1,n1,n2,n3,n4,j,p,k: integer;
numbers: array[1..100] ofinteger; // maccuBs, comepskaliuii 3a1aHHbIE YHCIA
count: array[1..100] ofinteger;  // maccuB, coaepixaruii ”HGOPMAIIHIO O
// xonnyecTBe MAroB (MPOJOKUTEILHOCTH
/[ xu3HK) 175 Yrcaa U3 MaccuBa numbers
lifelengthcount: array[1..10] ofinteger; // maccuB, coaepKauiKOIMYESCTBO YHCEIT
Il ¢ GUKCUPOBAHHON MPOIOIKUTEILHOCTD JKU3HU
writenumbers: array[1..10] of string;
begin
for i:=1 to 100 do
// KT, B KOTOPOM MBI 3aIOJTHsIEM MacCHB NUMDErSc 3alaHHbIMU YUCIIAMU
// npucBanBaeM HavaJIbHBIC HYJICBBIC 3HAYCHUSI DJIEMEHTaM MacchBa COU

begin

count[i]:=0;
numbers[i]:=1749+i;
end;

fori:=1to 100 do
I tuks1, B KOTOpOM MBI ITepeOrpaeM Jruciia U3 MacciBa NUMbersu onpeensem
I/ TPOIOIKUTETHHOCTHUX)KU3HU.
begin Il pa3buBaem uucio Ha UdPHI
nl:=numbers[i] div 1000;
n2:=(numbers[i] div 100) mod 10;
n3:=(numbers][i] div 10) mod 10;
n4:= numbers[i] mod 10;
numbers[i]:=n1*n2*n3*n4; // 3ameHseM YUCIIO TPOU3BEIACHUEM €TO ITUPD
count[i]:=count[i]+1;
// YBCIMYMNBACM Ha 1 cyeT4uK BHIMOIHEHHBIX IIArOB AJI TCKYHICTO YUcCiia
Il ecnut TekyIlee 3HAYCHUE YKCIIA TPEX3HAYHOE, pa30MBaEM YHCIIO HA UGB U
I/ 3amensiemM Ha niponsBeneHue 3TuX udp. CUeTYNK BHINOJIHEHHBIX IIar0OB
Il yBenmuuuBaem Ha 1. B HEKOTOPBIX CydasiX TPEX3HAYHBIN PE3yIbTaT
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I/ momy4daeTcsi HECKOIBKO pa3, M MPOLECC MPUXOIUTCS TIOBTOPSTH.
while numbers[i] > 99 do
begin
nl:=numbers[i] div 100;
n2:=(numbers[i] div 10) mod 10;
n3:= numbers[i] mod 10;
numbers[i]:=n1*n2*n3;
count[i]:=count[i]+1;
end;
Il €CJIM TCKYLICC 3HAUCHUC YNCJId IBY3HAYHOC, pa36HBaeM YuCJIO Ha HH(prI
Il v 3amensieM Ha TipousBeaeHUe ATUX HUPP. CUSTUUK BHIMOTHEHHBIX IIaT0B
I/ yBennuuBaem Ha 1. B HEKOTOPBIX cIy4asix JBY3HAUHBIH pe3yIbTaT
I/ momy4yaeTcsi HECKOJBKO pa3, M MPOLECC MPUXOIUTCS TIOBTOPSTH.
while numbers[i] > 9 do
begin
nl:=numbers[i] div 10;
n2:= numbers[i] mod 10;
numbers[i]:=n1*n2;
count[i]:=count[i]+1;
end,
end;
p:=count[1];
I/ Haxo MM HanOOJIBIIYIO TPOIOJKUTEIILHOCTD )KU3HU, TO €CTh HAUOOJIbIIEE
[/ 3HaueHneBMaccuBecount
for i:=2 to 100 do
if count[i]>p then p:=count[i];
fori:=1to 10 do
I 3amonmusiem maccus lifelengthcountnagansueiMu 3HaUCHHSIMHE
begin
lifelengthcount[i]:=0;
writenumbers[i]:=";
end;
// CUHMTAacM KOJIMYECTBO YHUCEI C OHpeHeHGHHOﬁ MMPOAOIKUTCIIBHOCTBIO JKU3HU
for i:=1 to 100 do
lifelengthcount[count[i]]:=lifelengthcount[count[i]]+1;
/] meuath pe3ynbTaToOB
forj:=1topdo // p-— naubonbplIassHAICHHAS TPOAOJIKUTEILHOCTD
begin
k:=0;
iflifelengthcount[j]>0 then  // neuaTaemcTpoKy, €Clii €CTh YKCIIA C
Il paccmaTpuBaeMORIIPOI0IKUTEITHBHOCTHIO

/I »xu3HN
begin
write(j, ' |, lifelengthcount[j]," | "); // me4aTbIpoXOIKUTETBHOCTHIKU3HI
/] v KonTMYecTBa YHCEN C TAKOM
I/ IPOIOIKUTETBHOCTRIO JKU3HU
for i:=1to 100 do
begin
if count[i]=j then
begin

write(1749+i);  // meyarp uncia B TabIMIly pe3yIbTaTOB
ki=k+1; // moxgcuer konMUeCTBA HAIIEUATAHHBIX YHACEN
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if k<lifelengthcount[j] then write(’, *);

/l mevaTh3amnsTol, €CIIK TeKyIllee HareyaTaHHOE YUCIIO HE MOCIIEIHEe
end,

end,
writeln(); // nepeHoc kapeTKu B HOBYIO CTPOKY TaOJIHIIBI
end;
end;
end.

PesynbraT paboThl IpOrpaMMBbi:

1|20 1750, 1760, 1770, 1780, 1790, 1800, 1801, 1802, 1803, 1804, 1805, 1806,
1807, 1808, 1809, 1810, 1811, 1820, 1830, 1840

2|23]1752, 1753, 1754, 1756, 1758, 1761, 1765, 1782, 1785, 1789, 1798, 1812,
1813, 1814, 1815, 1821, 1822, 1825, 1827, 1831, 1835, 1841, 1845

3134|1751, 1757, 1759, 1762, 1763, 1766, 1775, 1779, 1781, 1784, 1791, 1792,
1794, 1795, 1797, 1799, 1816, 1817, 1818, 1819, 1823, 1824, 1828, 1829, 1832,
1833, 1836, 1838, 1839, 1842, 1844, 1846, 1847, 1848

4121|1755, 1764, 1767, 1768, 1771, 1772, 1773, 1774, 1776, 1777, 1778, 1783,
1786, 1787, 1788, 1793, 1826, 1834, 1837, 1843, 1849

5121769, 1796

KomMmeHnTapuii: ANTOpUTM yUYUTHIBae€T, YTO Ha BXojJe OyneT oOpaboTaH 3aJaHHBIH
IIPOMEKYTOK YHCEIT M3 M3BECTHOTO Juamna3oHa. Kpome Toro, 4eTbipex3HaqyHOE YUCIIO
HE MOXKET Ha CIEAYIOIIEM dTare HaXOXKIeHUS MPOJOIKUTEILHOCTH KU3HH J1aTh YHUC-
710, OoJIbIIIEE TPEX3HAYHOTO.

3anaya 6. (5 6a/1510B)
6.1. I'py3 maccoit 50 kr, HaXOAAIIMICS Ha JHE MAXThI, TIyOMHA KOTOpo# 60 M, To1-
HUMAIOT C MIOMOIIBIO KaHaTa, IEPeKHHYTOro uepe3 01ok. Korma kaHat TSHET rpy3unk
[leTpoBuy, rpy3 NoJHUMaETCA Ha MOBEPXHOCTH 3a 5 MUHYT 30 CEKyH/, a KOrJa KaHat
TSIHET KOHb 1o kimuke [Terac — 3a 50 cexynn. [Tycts apdextuBHOCTE padoTs! [leT-
poBuua u lleraca omnpezensercst CpaBHEHHUEM CPEIHEH MOJIE3HON MOIIIHOCTH, Pa3BU-
TOW UMU TIPH TOHSATHHU TPy3a, CO CPETHEH MOITHOCTHIO, KOTOPYIO Pa3BUBAIOT MIPH
HOpMaJIbHOM (pr3udeckoM HampsbkeHuH denoBek (80 BTt) u nomans (736 BT) coot-
BeTcTBeHHO. KTO padoran agdexktunee, [lerpouy nmu Ilerac?

Pemenue. Eciiu macca rpy3a ecTh m, BBICOTa, HAa KOTOPYIO €ro MOAHUMAIOT — h, a
YCKOpEeHHE CBOOOIHOTO MaJieHus — g, TO MoJie3Has paboTa, coBepiueHHas u Ilerpo-
BudeMm, u [leracom, Oyaer paBaa mgh. [lerpoBuu coBepiiaer 3Ty paboTty 3a
ty,=5mun 30c=330c,
MOATOMY CpEJHSS TOJIe3Hass MOUTHOCTH Ny, KOTOPYIO OH pa3BUII, paBHA
N, = mgh/t, =50-9,81-60/330 = 89,18 Br.

Amnanornunas BenuunHa ans [leraca: N, = 50-9,81-60/50 ~ 588,6 Bt. CootBet-
CTBEHHO, 3¢ (eKTUBHOCTH paboTs! [leTpoBrya

3, =(89,18/80) - 100 % = 111 %.
[Tpu 3Tom 3¢ hexkTuBHOCTH paboTH! Ileraca oka3pIBaeTCss MEHBIIIE:

I, = (588,6/736) - 100 % = 80 % .
OtBet: 3¢dextuBHocTs [lerposuua 111 %; apdextuBnocts [eraca 80 %.
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6.2. Cpennsis jomaas MOITHOCTHIO 1 nomanuHas cuna (736 Bt) mogaumaer 3,5 ToH-
HBI yTJIS U3 AECATUMETPOBOM 1IaxThl 32 10 MUHYT. A 3J€KTpOJBUTATENb, TOAKIIO-
yeHHBIN K cetu 220 B u notpebnstonmii Tok 10 A nmogHuMaeT Takoe e KOJIN4eCTBO
yris 3a 4 MunyThl. Onpenenute u cpasHuTe KIIJ nomanu u sanekrpoaBuraTens.
YckopeHue cBOOOIHOTO MaACHHUS 10Mm/c?.

Pemenue. AHaIOTMYHO penIeHUIO 3a1aun 6.1.

Oteert: KII/] nomaau 79%, KI1/] snexkrpomoTtopa 66%.

6.3.Cpenusis nomans MoutHocTeio 1 nomaaunas cuna (736 BT) mogHuMaer 2 TOHHBI
YIJIsl U3 I€CATUMETPOBOM 1IAXThI 32 6 MUHYT. A 3JIEKTPOJABUraTellb, OIKIIOYCHHBIN
K cet 220 B u notpebstromuii Toxk 10 A mogHUMAaeT Takoe e KOJIMYECTBO yIiisd 3a 3
MuHyThl. Onpenenute u cpaHure KIIJ[ nomanu u snexrponsurarens. Y cKopeHHe
cBO6GOIHOTO Majenus 10m/c?

Pemenue. AHaIOTMYHO pelIeHUIO 3a1aun 6.1.

Orteet: KII/I nomwanu 75%, KIIJI anextpomoropa 76%.
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10-11 kaacenl

3anaua 1. (5 6aa10B)

1.1. Haittu 2020 uudpy nocnenoarenbHocTH 123456789101112...... . punnun
(bopMHpOBaHUS TTOCIIEAOBATEILHOCTH — BBIMUCHIBAIOTCS MOJPST BCE HATYpPATbHBIN
qucia.

Pemenue.
Ananumuueckuii eapuanm pewienus 3adauu. 3aNUCHIBAEM JJMHHOE YHUCIO
123456789101112...... . [IpousBegem ananmus ero CTpyKTypbl. UuCIIO cHadama co-

JIepKUT 9 oJHO3HAUYHBIX uuces, 90 ABy3HAUHBIX YHCel, Janee UAYT TPeX3HAuyHble
yuciaa. Ha ogHO3HAuHBIe M JIBy3HAuHbIE yucia norpedoBanoch 9*1+90%*2=189 3na-
koB. Ecnu u3 2020 Bbruects 189, momyuum 1831. Pazgenus 1831 Ha Tpu, noaydum
810 u enunuiy B octaTke. 3HauuT, Ha 2020 MO3MLMM JUIMHHOTO YHUCJIa HAXOAMUTCA
nepsas uu¢pa 811 tpexznaunoro uucina. [IpuHumast Bo BHUMaHue, 4TO MEPBOE TPEX-
3HayHoe yncio ectb 100, mepBas uudpa B 8§11 Tpex3HaYHOM YKCIIE €CTh MepBast Mud-
pa B uucie 710, To ecth, 3TO mHdpa 7.

Pewenue 3a0auu ¢ nomouwyvio npozpammeul. Ilpu coctaBieHU MPOrpaMMbl UCIIOb-

3yeM (YHKIMIO MOJicueTa 3HakoB B yucie. [lepebupaem dncia B mopsiike Bo3pacta-
HUS, B KOKJIOM YHUCIE OIMpelesieM KOJIUYECTBO 3HAKOB U CYMMHPYEM 3TO KOJIHUYe-
CTBO 3HAKOB. J[aHHBIA IpoLEecC MPOJOJIKAEM J0 T€X MOp, MOKAa 3Ta CyMMa He Ipe-
B30MJIET HCKOMYIO MO3UIIMIO B JUTMHHOM 4Hciie. Koa mporpamMmsl u pe3ynsTaTsl pado-
ThI IPEJICTABIICHBI J1aJiee.

#include"stdafx.h"
#include"iostream"
usingnamespace std;

int £ (unsignedint x)

{
int n=1;
while ((x/=10) > 0) n++;
return n;

}

int main ()
{
unsignedint x=0;
int count=0, s=0;
while (s<=2020)
{
x++; count++; s+=f (x);
cout<<count<<":\t"<<x<<"\t"<<s<<endl;
}
system ("pause") ;
return 0;

}

PesysibTaT pabOTE NPOT'PAMMEL:

1: 1 1
2: 2 2
3 3 3
4 4 4
5 5 5
6 6 6
7 7 7
8 8 8
9 9 9
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10: 10 11

11: 11 13
12: 12 15
13: 13 17
14: 14 19
15: 15 21
oJid BKOHOMMM MecTa, GparMeHT c 16 mo 699 mara nponyleH
700: 700 1992
701: 701 1995
702: 702 1998
703: 703 2001
704: 704 2004
705: 705 2007
706: 706 2010
707 : 707 2013
708: 708 2016
709: 709 2019
710: 710 2022

OtBet: Ha nckomoii mo3unuu Haxoautcs nudpa 7.

1.2. Haiitu 2020 uudpy nocnegoatenpHocTH 149162536496481...... . Ipuniun
(GbOopMUPOBAaHUS TOCIEAOBATEIIPHOCTH — BBIMUCHIBAIOTCS MOMAPSA KBAaApaThl BCEX
HaATYypaJIbHBIX YHCEIL.

Pemenne. AHaMOTMYHO pelIeHUIO 3aaun 1.1 ¢ ydeToM yclioBUM 3a/lauyu U COOTBET-
CTBYIOIIEH MOAU(UKAIIMHN TPOTPAMMHOI0 KOJa.

OtBert: (2-5 crenenp yncen.) Ha 2020 mo3uiuu Haxoautes mudpa 9.

1.3. Haiitu 2020 mudpy nocnenosarensHoctu 182764125216...... . Hpunmun ¢op-
MHUPOBAHUS TOCIICIOBATEILHOCTH — BBIIUCHIBAOTCS MOAPSA KyObl BCEX HATypalib-
HBIX YHCEI.

Pemenune. AHanornyHo pemieHuro 3aaadu 1.1 ¢ yyerom ycioBui 3aa4v U COOTBET-
CTBYIOIICH MOTU(DHUKAIIH POTPAMMHOTO KOa.

Orteer: (3-1 crenenp yncen.) Ha 2020 mo3uiuu Haxoaures 1udpa 8.

1.4, Haiitu 2020 mudpy nocnenoBatenpHocTH 11681...... . Ipuatun popmuposa-
HUSl TIOCJIEIOBATEIEHOCTH — BBIMHUCHIBAIOTCS MOJIPSIT YETBEPTHIE CTETIEHH BCEX HATY-
paJIbHBIX YHCEIL.

Pemenue. AHaMOTMYHO pelIeHUIo 3a1aun 1.1 ¢ ydeToM ycloBUM 3aJladyu U COOTBET-
CTBYIOIIEH MOAU(UKAIIHN TPOTPAMMHOTO KOJa.

OtBeT: (4-as crenensb yncen.) Ha 2020 nmo3unuu Haxonutes 1udpa 0.

1.5. Haiitu 577 uudpy nocnenoBarenbHoctu 1123581321...... . Hpunuun popmu-
POBaHHS TIOCJICIOBATEIIBHOCTH — BBITUCHIBAIOTCS MOJAPSAA Bce uuciia PuboHavYH.
[TepBoe u BTOpOe urcno PuboHayuM paBHO eauHuIle. Kaxmoe mociemyromiee 9ucio
— cyMMa JIBYX MPEABIAYIIIX YHCEIT.

Pemenne. AHAJOTMYHO pelICHHIO 3a1a4u 1.1 ¢ y4eToM ycloBHiA 3a/1a4ll U COOTBET-
CTBYIOIICH MOTH(DHUKAIIIH POTPAMMHOTO KOJIa.

OtBet: (uncna ®ubonnaun.) Ha 577 mo3urmu Haxoautcs nudpa 1.

3agaua 2. (5 0an1710B)
2.1. iBan VMBanoBuy u MBan [leTpoBUY MMEIOT OJIMHAKOBBIC NauyHbIe ydacTku. OHU
OOHOCSIT CBOM y4acTKU 3a00pamu, COCTOSIIIIUMU U3 CEKIM C OJIMHAKOBBIMHU BBICOTOM
U T1yOMHOMN, HO IMpHHA ceKuuu 3abopa VBana [leTpoBruya B mATh pa3 MEHbIIE (CM.
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pucyHok). VMiBana MBaHOBHY KpacUT BCIO MOBEPXHOCThH 3abopa (KpomMe OCHOBaHUS
CeKIuii) B KpacHbI 1BeT, a MBan IlerpoBuy — B 3enenslii. Halimute oTHOImIEHUE
TUIOIIa/Iel MOBEPXHOCTEH, MOKPAIIEHHBIX B KPACHBIN U 3€JICHBIH 1[BETa, €CIIU U3BECT-
HO, yTo VBan MIBaHOBHY MOCTABUII 11€J0€ KOJMYECTBO CeKIuit 3a0opa. BepHo nu, uro
3HAa4YEHHE 3TOT0 OTHOIIEHUS Om3Ko K 1/5?

Pemenue. Beenem cnenyromniue 0o003HaueHUS 711 pa3MEPOB MEHBINCH CEKITUU («3e-
neHas» cexnus 3abopa Meana IletpoBuya): h — BeIcoTa, b — TIIyOMHA, @ — MIHPUHA
cexkuuu. [Ipu sTOM pasmepbl Oomnbllei cekuuu («KpacHash cekius 3abopa lBana
WBanoBuua) 6yayt h, b u 5a. Ilnomaas okpameHHON MOBEPXHOCTH KaXIAON CEKIMU
CKJIQ/IBIBACTCS W3 IUIOMIAACH TIepeaHeH W 3aHCH CTEHKH CEKIUH, TPEACTABIISIOMINX
co00i1 oMHAKOBBIE paBHOOEIPEHHBIC TPEYTOJIBHUKH, & TaKXkKe U3 JIByX OOKOBBIX IO-
BEPXHOCTEMH, MPEeICTaBISAIONINX CO00M OAMHAKOBBIE MPIMOYTOJIbHUKH.

HaHpHMep, iomaiab OKpaHIeHHOﬁ IMOBCPXHOCTHU «3€JICHOIN» CEeKIIUHN 3a60pa

S,=2-(a-h/2)+2-(b-JhZ+ (a/2)?),
a TUIOIIAIb «KPACHOI» CEeKINU
S.=2-(5a-h/2)+2 (b - JhZ + (5a/2)2 ) .
[Tycts UBan MBanoBuY moctaBun N ceknmii 3a00pa — MO YCIOBHIO 3TO 11e710€ (U 1Mo-
noxkurenbHoe) uncio. Torma MBan IlerpoBuu moctaBun 5N cekmuii 3abopa. 3amm-

IIEM UCKOMOE OTHOILICHME IUIOMAAeH OKpAIIeHHbIX TOBEPXHOCTEH, KOTOpoe 0003Ha-
yuM uepes A:

N-S, 5ah + 2b+/h? + (5a/2)?

A= = -
5N -S;  5ah+ 2b\/25h2 + (5a/2)2

(+)

OO6cynum HaiiieHHbIH oOmmii otBeT. Cnaraemoe 5Sah, crosiiee U B YUCIUTENE, U B
3HaMEHaTese, MOKa3bIBAaeT, YTO OOIIME IUIOIIAAM OKpAIIEHHON NepeaHed U 3ajaHei
noBepxHocTel A 3a00poB MBana MiBanosuua u Meana [lerpoBuya onunakoBsl. [Ipu
ATOM TUIOIIAJN OKPAIEHHBIX OOKOBBIX MOBEPXHOCTEH UX 3a00pOB YK€ HE SBISIIOTCS
OJMHAKOBBIMH, TIOCKOJBKY ClIaraéMble ¢ KOPHEM B YUCIUTEIE M 3HAMEHATese pas-
au4HbL SIcHO, uTo B 00miem ciayyae A # 1/5, xors Ban MIBaHOBUY M yCTaHOBHI B 5
pa3 MeHbIe cekuuii, uem MBan [letpoBuu. OxHako, npu Jr0OBIX 3HaYCHHUIX h, b U a
3€JICHON KpacKu I MOKpacKu 3a00pOB MPHUAETCS MOTPATUTH OOJIbINE, YeM KPacHOMH,
Tak Kak A Bcerna MeHbie 1.

[TokaxxeM, 4TO TIPH OMPEACTICHHBIX YCIOBUAX 3HAUCHHE A MOXET 0Ka3aThCsl OJIM3KO K
1/5. IlpeobpasyeM B UUCIIUTENIE U B 3HAMEHATESIE BRIPAKECHHUE 10T KOPHEM:
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Ao 5ah + 2bhy/1+ (5a/2h)*  5a+ 2b\/1+ (5a/2h)*

" Sah + 2bhy/25 + (5a/2R)2  5a + 2b+25 + (5a/2h)?

ITpearmnoaoKuM, 9To BBICOTA CEKIIMU h MHOTO OotbIie, ueM 5a/2. Toraa MOXHO CUH-
TaTh, uTo cnaraemoe (5a/2h)? Mano, Tak 4To UM MOKHO npeHedpeus. Toraa

5a + 2b _a+2b/5_a+2b/5+8b/5—8b/5_1 8b/5
“5a+4+2b-5 a+2b a+2b - a+2b’

Ecnu 1onosiHUTEeNTbHO MOXKHO CYHMTATh, YTO IMIMPUHA CEKIIMM MHOTO MEHBIIIE, YEM €€
ryOuHa, ¥ MpeHeOpeYh BEJIMUYMHON a B 3HAMEHATEJE BO BTOPOM ClIaraéMoM, TO I10-
JTy4UM
" 8b/5 02 1
2b ’ 5°

B tabnuue npencraBieHsl 3HaueHUsI A, BbIUKCICHHbIE IO TOYHOM (opmyne (*) npu
h =200, b =10 u n1g a B guama3one ot 250 10 0,5; Bce BEIMYUHBI CUMTAEM 3a0aH-
HBIMHU B CAHTUMETpax:

a A a A
250 0,9407 30 0,6800
200 0,9273 20 0,6000
150 0,9059 10 0,4667
100 0,8667 5 0,3600

80 0,8400 3 0,3043
50 0,7714 1 0,2381
40 0,7333 0,5 0,2195

Buaum, uto 31ech A craHoBHTCS 0HM3K0 K 1/5 MpH CTOJIH MaNbIX 3HAYEHHUSIX A, KO-
TOpbIE MIUPHUHA CEKIIUU PEATLHOTO 3200pa UMETh HE MOXKET.

5ah+2by h2+(5a/2)2
S5ah+2b/25n2+(5a/2)2

OT1Ber:

2.2. ViBan VBanoBu4 u VBan [leTpoBUY MMEIOT OAMHAKOBBIC AadHbIe ydacTKH. OHH
0OHOCAT CBOM Y4acTKH 3a00paMH, COCTOSAIIMMHU U3 CEKIUM C OJUHAKOBBIMU BBICOTOM
¥ TIyOMHOM, HO mupuHa cekiuu 3abopa MBana [lerpoBruya B 4eThIpe pa3a MEHBIIE
(cm. pucyHok). Bana VMIBaHOBHY KpacUT BCIO MOBEPXHOCTH 3ab0opa (Kpome OCHOBa-
HUS CEKLMI) B KpacHBIN 1BeT, a MiBan [leTpoBruy — B 3enensbiil. Haliqute oTHOIIEHUE
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TJIOIIAAeH TOBEPXHOCTEM, MOKPAIIEHHBIX B KPACHBIM M 3€JICHBIA 1IBET, €CJIU U3BECT-
HO, uT0 VMIBaH MIBaHOBHY MTOCTaBUJI 11€JI0€ KOJIMYECTBO CEKITHI 3a00pa.

Pemenue. AHAJIOTHYHO PEIICHUIO 3a7a4M 2.1 C y4ETOM CIIeayIoNuX 3aMeYaHui:
[upuna kpacHOM cexuu = 4a.
[Inomane oKkpaleHHON NOBEPXHOCTH JJIsl OTHOM «KPACHOW» CEKLIHH:
B sanaue 3 3: S, =2-~-4a-h+2-b-ViZ +4a’.
Wgan [letpoBuy ctaBut 4N CeKIIHiA.
N-S.  4ah+ 2bVh? + 4a?

A = =
4N S,  4qh + 2bV16h? + 4a?
o . 4ah+2bVvh?+4a?
TBET: 4ah+2bV16h2+4a?’

2.3. Ban MBanoBuu u MBan [leTpoBUY MMEIOT OAMHAKOBBIC AayHble yyacTku. OHH
0OHOCAT CBOM y4acTKH 3a00paMH, COCTOSAIIMMHU U3 CEKIHUM C OJJUHAKOBBIMU BBICOTOM
U TiyOuHOM, HO mupHuHa cekiuu 3abopa MBana [lerpoBuya BTpoe MeHbIE (CM. pu-
CcyHOK). IBana VIBaHOBHY KpacUT BCIO NOBEPXHOCThH 3a00pa (KpoMe OCHOBAHUS CEK-
i) B KpacHbIU 1BeT, a MBan IlerpoBny — B 3enensblil. HaliguTe oTHOIEHUE T10-
el moBepXHOCTEel, NOKpAIIEHHBIX B KPACHBIH M 3€JIEHBIH IIBET, €CIM HU3BECTHO,
yro MBaH MIBaHOBHY MOCTaBMII 11€JI0€ KOJIMYECTBO CEKIIUH 3a00pa.

2.3. Pemenne. AHaJOTUYHO PEUICHHIO 3aa4u 2.1 ¢ y4eToM CIeAyIouX 3aMeuaHuil:
[upuna kpacHOM cexuu = 3a.
[Tmomaae oKpameHHoOM MOBEPXHOCTH IS OJTHOM «KPACHOM» CEKIIHH:

1 302

. _ 2 a

Bzagaue 3 2: S, = 2-;3a-h+2-b- h +(7) .
WBan I[etpoBud craButT 3N CEKITHH.
2

g

_ N-s,  3ah+2b h2 + (
~3N-S,

)

oa
2

A
3ah + 2b.|9h? +

/X
w
N—
N
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3ah+2b hz+(37“)2

OTBeT: =.
24(3@
3ah+2b_|9h +( : )

2.4. san VBanoBu4 u MBan [leTpoBUY MMEIOT OJIMHAKOBBIC JauHble ydacTku. OHU
OOHOCST CBOM y4acTKU 3a00pamu, COCTOSIIIIUMU U3 CEKIHMA C OJIMHAKOBBIMHU BBICOTOM
U TIyOuHOM, HO mupHUHa cekuuu 3adopa MBana IleTpoBuua BIBOe MeHbIE (CM. pH-
CyHOK). lBana IBaHOBHY KpacuT BCIO TIOBEPXHOCTH 3a00pa (KpoMe OCHOBAHUS CEK-
M) B KpacHbIi 1BeT, a VBan IlerpoBuu — B 3enenbiil. Haiinute oTHOIIEHHE IL10-
maJei MOBEPXHOCTEN, MOKPAIICHHBIX B KPACHBIM M 3€JEHBIM LBET, €CJIU HU3BECTHO,
yto VIBan MBaHOBHMY MTOCTaBMII 11€JI0€ KOJIMYECTBO CEKITUI 3a00pa.

Pemenue. AHAJIOTMYHO PEIICHUIO 337a4M 2.1 C y4eTOM CleyonuX 3aMeyaHui:
IuprHa KpacHOU CeKIMH = 24.
[Tmomaae oKpaleHHOM MOBEPXHOCTH JIS OJTHOM «KPACHOM» CEKIIHH:

Sc=2->-2a-h+2-b-VhZ+ a2

WBan IlerpoBuu cTtaBuT 2N CEKITUH.
Lo NS _ 2ah + 2bVh? + a?
2N-S;  2ah+2bV4hZ +a?

2ah+2bVhZ+a?

OrBeET: —M87F——,
2ah+2bV4h2+a?

3anaua 3. (5 6a/10B)

3.1. llInnoHckuiA KBaIpOKONTEP, JETEBIINA TOPU30HTAIBHO CO CKOPOCTBHIO 2 M/C Ha
BbicoTe 40 M, OBIIT COMT METKMM BBICTPEJIOM U3 IHEBMATUYECKOM BUHTOBKHU. Onpene-
JIUTE CKOPOCTH BBLIETA ITyJIM, €CIH BBICTPEN ObLI MPOU3BENEH TOYHO IO LENH B TOT
MOMEHT, KOTJja KBaJpOKONTep HaXOAMJICS OT CTpeika Ha pacctosHuu 40 M o ropu-
30HTaNIM. Pazmepamu KBajapokonTepa W IyJH, a TaKKe CONPOTHUBICHHEM BO31yXa
peHeOpeyb.

Pemenue.

i
—_—
1
1
1
1
1
1
1
1
1
1
1
'
1
1
1
1
1
1

Lo xr
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TpaekTopusi NBHKEHHS KBaJIPOKONTEPA MPEACTABISAET COO0I TOPHU30HTAIBHBIA OTpe-
30K (CHHSIS JTUHUSI HA PUCYHKE), a TPAGKTOPHSI IBIXKEHUS yJU, HA KOTOPYIO JCHCTBY-
€T TOJIBKO CHJIa TSKECTH — JAyra mapabouibl (KpacHas TuHUS Ha pucyHke). [lo cyrw,
3aja4a COCTOUT B TOM, YTOOBI ONpPEAEIUTh 3HAUeHUE HAYaJbHONH CKOPOCTH IyJH Vy,
IpU KOTOPOM TpPaeKTOpUM KONTepa M IMyJH MepeceKyTcs (MpeAarnoiaraeTcsi, uTo
KBaJIPOKOIITEP U ITyJI UMEIOT MaJble, K TOUYCUHBIE», Pa3MEPBHI).

3amuniem YpaBHCHHUA NBUXKCHUA KonTepa:
Xe =Xp+ut; y.=h,
I7I€ U — CKOPOCTh KONTEpa. Y PaBHEHHUSI IBMXKCHHUS TTYJIA Oy Iy T CIICTYOIUMU:
gt?

x; = (vgcosa)t; y, = (vysina)t -5

rJe « — yroJ BbUIETa IyJIH K FOPH30HTY, g = 9,81 M/c? — yckopeHHe cBOOOIHOTO
nagenus. [lockoiabpKy BBICOTa MOJieTa KomTepa h U paccTOSHUE MO TOPU3OHTAIU JI0
HEro OT CTpPeJIKa X, BO BPeMs BBLICTPEIa OMHAKOBLL, TO @ = 45°.

B MoMeHT momajaHusi KOOpJUHATHI KONTEpa U MyJIH OJUHAKOBBI, YTO JAET HaM CH-
CTEeMY U3 JBYX YPaBHEHHUM, U3 KOTOPOH MOXKHO HAWUTHU V'

Xo + ut = (vy cos a)t
2

h = (vosina)t—gT.

Ecim ydecTs, 94T0 X5 = h ¥ Sina = c0S @, TO penicHUe JaHHOW CHCTEMBI HaXOUTCS
JIOCTaTOYHO MPOCTO

t? 2u
(vosina)t—gT=(vocosa)t—ut = tz?'
Otcrona
h+ut h+u-2u/g gh+2u®> 981:40+2-4
Vo = = = = ~ 141,6 m/c.
tcosa (2u/g)-cosa 2ucosa 2-1/\2

OtBet: 141,6 m/c.

3.2. lllmnoHcKui KBaAPOKOIITEP, JICTEBIIHA CO CKOPOCTHIO 2 M/C Ha BbicoTe 50 M ObLT
COUT METKUM BBICTPEJIOM W3 MTHEBMATHYE€CKOW BUHTOBKH. OmNpenenuTe CKOPOCTh BbI-
JeTa MyJH, €cld BBICTpeN ObUI MPOM3BEAEH TOYHO IO L€, B TOT MOMEHT, KOrja
KBaJIPOKOIITEp Haxoawics Ha paccrossHuM S0M (o ropu3oHTanu) ot crpenka? Co-
NPOTHBIICHHE BO3/lyXa HE yUHTHIBATh, YCKOPEHHE cBoGOHOro magenus 10m/c?. (Ot-
BeT — 181,4 m/c)

Pemenue. AHaIOTMYHO pellIeHUIO 3a1aun 3.1.
OTtBert: 181,4 Mm/c.

3.3. llInnoHCKU KBaIpOKONTEDP, JETEBIINNA CO CKOPOCThIO 2.5 M/c Ha BeicoTe 70 M
ObUT COMT METKUM BBICTPEJIOM M3 MTHEBMATUYECKON BUHTOBKU. OnpenenuTe cKopocTh
BBIJIETA MYJIM, €CJIM BBICTpPEN ObUT MPOM3BEAEH TOYHO IO LIEIH, B TOT MOMEHT, KOTaa
KBaJIPOKOIITEp Haxoawics Ha paccrossHud 70M (1o ropusoHTtanu) ot crpenka? Co-
NPOTHUBIICHHE BO3/1yXa HE YUUTHIBATh, YCKOpEHHE CBOOOIHOTO nageHus 10m/c2.
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Pemenue. AHaIOTMYHO pelIeHUIO 3a1aun 3.1.
OTtBert: 203,6 M/c.

3anaua 4. (5 6a/10B)
4.1. ABTOoOYyC XOAMT TI0 KPYyrOBOMY MapIIPyTy, Ha KOTOPOM BCETrO MMEETCS M OCTa-
HOBOK. Korza aBro0yc oThexas OT OJHOW M3 OCTAaHOBOK, B HEM ObLIO 24 maccaxupa.
Ha crnenyromux k ocraHoBKax B aBTOOYC 3aXOJIHJIO T10 JIBA YEJIOBEKA, a HA KaXKJOU U3
OCTaBIIMXCSI OCTAHOBOK MapuUIpyTa W3 HETO IO JIBa YeJIOBEKa BBIXOIWIO. [Ipu aTom
0Ka3aJIoCh, YTO B aBTOOYCE B CPEHEM 10 BCEMY MapIIPYTy M3 1M OCTAaHOBOK HAXOJIH-
7ock 24 maccaxkupa (KOJTUYEeCTBO MACCAKUPOB B aBTOOYCE CUMTACTCS, KOT/Ia OH OTXO-
JTUT OT TAHHOW OCTaHOBKH). Uemy MOrIIo OBITh paBHO k, €CM M3BECTHO, YTO M HE
Oombiue 24?7
Pemenne. Haiinem, cKoJIbKO OBLJIO OCTAaHOBOK, HAa KOTOPBIX IMACCAXKUPHI BHIXOIUIIH.
OT nepBOil OCTaHOBKHM OTIIPABUIIOCH 24 macca)kupa, 3aTeM Ha k ocTaHOBKax macca-
KHUPBI B aBTOOYC 3aXOJIMITH; MMOCKOJIBKY BCETO HA MapIIpyTe M OCTAHOBOK, TO BBIXO-
iy naccaxxupbl Ha m — (k + 1) ocraHoBke. O0O3HAYMM YHCIIO MACCAKUPOB HA
NepBOil OCTAHOBKE 4Yepe3 a,, a M3MEHEHHE 4YHCla MAaCCAKUPOB HA IOCIEAYIOMINX
ocraHoBKax — uepe3 d. Torga mocienoBaTelbHOE U3MEHEHHUE YHCIIA MACCAKUPOB C
HepBOI OCTAHOBKH JI0 MocieHel OyieT
a, a;+d, a; +2d,..., a; + (k—1)d, a, + kd,
a, +kd—d,a; + kd —2d,...,a; + kd — (m — k — 1)d.
Jlist Toro, 4ToOBl HAWTH CPEeIHEE YHCIIO MACCAKUPOB IO MAPIIPYTY (@), HYKHO CIIO-
KHUTb BCE 3TU 3HAYCHHS M TIOJTYUYHMBIIYIOCS CyMMY S MOJENIUTh Ha KOJIMYECTBO Cllara-
eMBIX, T.C. Ha M.
S=ma,;+d[1+2+-+k]l+kdim—-k—-1)—d[1+2+ -+ (m—k—1)].
CnaraeMble B KBaJpaTHBIX CKOOKaxX MPEICTaBISIIOT co00M apudmeTnyeckue mporpec-
CHH, TIOOTOMY
(k+ 1Dk

=—F
m-ky(m—-k—-1)

> :

14244k

1+2++(m—-k—-1) =
COOTBETCTBEHHO,
d
S =ma, +E[(k+1)k+2k(m—k—1)—(m—k)(m—k—1)].

P aCKpbIBas CKOOKH U MMpuBOAA HOI[06HLIC cJlaracMaI€, IIOJIY1YUM, UYTO

m?—m
S=ma, +d —k2+(2m—1)k—T
C yuerom Toro, uro {(a) = S/m, umeem
a)—a m?—m
s po e

I[To ycnoButo, {(a) = a; = 24, mo3TOMYy JIs1 ONpeCIcHNs K MoydaeTcs KBaApaTHOE

ypaBHEHHE
2

m? —m
kz—(Zm—l)k+T=0,
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KOpPHU KOTOPOTO
_2m—1-v2m? —2m+1 P = 2m—1+v2m? —2m+1

1= 2 ) 2 = 2
BTOpOﬁ KOpE€Hb HaM HE IMOAXOAUT, IMMOCKOJIbKY JJIsI HErO HE BBIMMOJTHACTCA YCIIOBUC

k < m, Beap k nomkxHO OBITH MEHBIIIE M TO KpaliHEH Mepe Ha eIUHUIY H3-3a TOTO,
YTO camasi repBasi OCTAHOBKAa HE MOXKET BXOJIUTh B YUCJIO TE€X, HA KOTOPBIX B aBTOOYC
3aXOIUT Ba YEIOBEKA —

2m—1++/2m2—-2m+1<2m < 2m(m—1) <O0.
HCHO, qTO ITIOCJICOaHEEC HepaBeHCTBO HC MOJKCT BBIIIOJHATHCA HU HpI/I Kakux m > 0

(KOJIMYECTBO OCTAHOBOK — HATypaJIbHOE YHCIIO). B ciydae mepBoro KopHs aHayio-
TUYHBIM 06p3.30M MPpUXOAHUM K HCPABCHCTBY

J2m? —2m+1> -1,
KOTOPOE€ BEPHO IIPpHU J'IIO6BIX m. OI[HaKO, 10 CMBICITY k JOJIDKHO 6BITI) OCJIBIM ITOJIOXHN-

TenpHbIM yKcioM. [locnenoBarensHo nepedupast 3Hauenus m ot 1 go 24 (mo ycmuo-
BUI0O M < 24), HAXOJHUM, YTO HYXHBIC K TOJy4arOTCsS TOJBKO MPH CICIYIONINX TPeX
m:
m =1 = k = 0 (TpuBHaJIbHOE pellIeHHe);
m=4 = k=1;
m=21 =k=6.
OtBer: k=0, k=1uk =6.

4.2. Ha kombIieBoi TMHUU MeTpo Bcero umeercs N crannmid. Korja moess orbexan ot
OJIHOI U3 cTaHlui, B HeM Haxoauiock 300 maccaxupoB. Ha cienyronmx M crannusx
B IIO€3]1 3aXOJWJIO0 MO 25 YENOBEK, 3aTeM Ha KaXKJI0M M3 OCTaBIIMXCS CTaHIMHI U3 IO-
€3/1a BBIXOJWJIO TOXKe Mo 25 denoBek. [Ipu 3ToM okazanoch, 4TO B MOE3/i€ B CPEAHEM
1o Bcer auHuM u3 N ctaHnuii Haxoauiock 300 genoBek (KOJUYECTBO YEJIOBEK B I1O-
€3]1€ CUMTAETCsl, KOrAa OH OTXOJUT OT JaHHOU cTaHIuH). CKOJBKO MacCa)KUPOB MOT-
J10 OBITH B IIOE€37¢, KOrha OH BhIeXall ¢ N-OM CTaHIIMM, €CIIH H3BECTHO, 94TO N He
Oomnpmre 237

Pemenne. Ananoru4so pemeHuto 3agauu 4.1.
Otset: 275 (mpu M= 1) u 100 (mpu M = 21).

3anauya 5. (5 6a/10B)
5.1. JIAs OYMCTKH CTOYHBIX BOJ OT XUMHUECKUX 3arpsi3HEHUH NMpPUMEHSETCS METOJ
HaHOQMIBTpALUKU - OapoMeMOpaHHBINA MpOoIecC pa3/ieieHuss PacTBOPOB (IIPOUCXOIS-
I 1o JEHCTBUEM I'paIM€HTA JIABJICHUI), B KOTOPOM pa3Mep 3aJIep>KUBAEMbIX ya-
cTHUI] 00bIYHO HaxoauTcs B npexaenax 1-10 um. Ha ognom u3 npoussBoxacts B 1000 1
BOJIbI TIOTIAJIA TIPOIYKT peakiuu koHaeHcaruu 30 kr ¢enona ¢ 30 kr ameroHa. 3amnu-
IIMTE ypaBHEHHME INPOU3OIIEANICH peakuuu KoHJeHcauuu. HasoBure mnomyueHHOe
BEIIIECTBO 0 cHCTeMaTh4yeckoi HoMeHKiatype. Haliaure, kakas memOpaHa(bl) npu-
MeHsieMasl JUIsl IPOLECCOB Pa3/ieieHus], HO3BOIMUT MOJYyYUTh OUUIIEHHYIO BOJLYy C KOH-
neHTpanueit 3arpszautens 800 Mr/in u MeHee, eClii IPU OYUCTKE MCIIONB3YIOTCS MEM-
Opanbl Ha ocHoBe: noiuamuga R=75%, nonmucynsponaR=90%, arerara 1emIr0I0361

20



R=98.9%, momuumuaa R=99.3%,rne R — ko3¢ dunuent 3anepxaHusi, KOTOPbIA MOX-
HO BeIYHCIUTH 10 Gopmyne: R = (1-C2/C1)*100%, rme C1 u C2 — KOHIEHTpAIUs
KOMIIOHEHTa B MCXOJHOM M KOHEYHOM PacTBOpPE COOTBETCTBEHHO B MPOIECCE MEM-
OpaHHOTO pa3/eICHHUS.

Pemenue. YpaBHEHNE peaKiUu:

HC  CHy

H,C__CH
ST 3
.
HO OH HO OH
H,0

[lo ypaBHeHuio peakumu (eHon B HemocraTke. Konuenrpauusi Ouchenona (4,4'-
TUTUAPOKCH-2,2-TU(ESHUIITPONIaHa) B KOHEYHOM pacTBope coctaBisieT 36 r/m. Ilox-
CTaBJsiA B OPMYILy HAXOIHMM, YTO JUI OYUCTKH BOJbI MOJOWIYT MOCIETHHE 2 MEM-
OpaHbl.

OrtBert: nocneanue 2 MeMOpaHBbI.

5.2. JIns OYMCTKU CTOYHBIX BOJ OT XUMHUYECKUX 3arpsS3HCHUH MPUMEHSETCS METO]]
HaHOUIBTpaMK - GapoMeMOpaHHBIN MPOIIECC pa3iesieHUus] PACTBOPOB (IIPOUCXO/Is-
MW TIOJ] ISHCTBUEM TpaUCeHTa JaBJICHUIN), B KOTOPOM pa3Mep 3aJepKHBaeMbIX da-
cTHIl 00bIYHO HaxomuTcs B mpexaenax 1-10 um. Ha ogHom u3 mpousBoacts B 700 1
BOJIBI TTOTIAJTIM MPOJYKT peakuuu KoHmeHcanuu 30 kr ¢eHona ¢ 9 kr aneroHa. 3amm-
[INTEe YpaBHEHHE MPOU3ONICIIICH peakiuu KOHACHcaruu. Ha3oBUTE MOIydeHHOE
BEIIECTBO 0 CHCTEMAaTHYeCKOW HOMeHKiarype. Halaure, kakas memOpaHa(bl) Tpu-
MeHsieMasi JUISL TIPOTIECCOB Pa3/IeNICHNs, TO3BOJIUT MOJYYHTh OYHUIIEHHYIO BOIY C KOH-
neHTpanuei 3arpssautens 500 Mr/in u MeHee, €ClIi IPU OYUCTKE HCITONB3YIOTCS MEM-
Opanbl Ha ocHOBe: monuamuna R=75%, nomucynshoraR=90%, ameraTta memIr0I0361
R=98.9%, momuumuaa R=99.3%,rne R — ko3¢ dunmenTt 3anepxaHusi, KOTOPbIA MOX-
HO BeIYHMCIUTH TI0 Gopmyne: R = (1-C2/C1)*100%, rne C1 u C2 — KOHIEHTpaIUs
KOMITOHCHTa B UCXOJTHOM M KOHEYHOM PacTBOPE COOTBETCTBEHHO B MpOIECCE MEM-
OpaHHOTO pa3JIeTICHUsI.

Pemenue. AHajOrM4YHO penieHUIo 3a1aun S.1.

OTBeT: TOJBKO TOCTICIHSS MEMOpaHa.
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