8 Knacc. “INpodeccop XKykoBCckMin”. 2 BapuaHT.

3apava 1. (10 6annos)

CpeaHsia anuHa wara yyactHuka Onumnuaabl «LWar B Bygyuwee» coctasnsieT 70 cm. ABTOOYyC
npubbiBaeT Ha ocTaHoBKY B 9:10, U Torga y4acTHUK MOXET MOMTU CMOKOMHLIM TeMMNOM. Ecnu
aBTobOyc onosgaeT m npubyget B 9:28, TO NpuaeTcs NOToponuTbes. WM3BECTHO, 4TO
Onumnuaga HaudmHaetca B 10:00, HO y kabuHeTa Heob6xoaMMO ObiTb 3a NATb MUHYT OO
Hadana. Ha npoxog KII, caavyy ogexabl B rapgepob n nogbem K KabuHeTy ydacTHUKY
noTpebytotca gononHuTenbHble 15 MuHyT. OnpegennTte, Kakoe MMHMMAarnbHOE YACIIO LLIAroB
B MUHYTY MOXET genartb Y4acTHUK, ECNU MAET MEAJIEHHBIM TEMIMOM U Kakoe MakCcMMarbHoe,
ecnn nongeTt ObICcTpo. WM3BECTHO, 4YTO B npouecce [OBWKEHWUS YYACTHUK HUrge He
3ajepXxuBaeTcs, a pacctoaHne oT ocTaHoBku aBTobyca go KII coctaenseT posHo 1,05
KunomeTpa.

PeweHune:

1) Onpegenum, BO CKOMbKO y4acTHUKY Heobxogumo 6biTk y KMl ona npoxoga B 3gaHue
Onumnuagbl. [Ans 9TOro BblMTEM M3 KOHEYHOTO BpeMeHN 20 MUHYT.

10:00 - 20 muHyT = 9:40.

2) Onpepenvm, CKONbKO LLAroB HeobxoaMmo caenaTb Y4acTHWUKY, 4ToObl gobpartbes Ao
Onumnuagbl. Nogenum paccTosiHMe 0T OCTaHOBKKM A0 kopnyca MITTY Ha AnuHy ogHoro wara,

He 3abbIB NepeBecTn pa3mepHocTu B CU:
n==%=25%_ 1500 waros.
l 0,7
3) Onpegenum 4ncno WaroB B MUHYTY, KOTOPOE OH 3aTpaTuT Npu OBWXEHUN MeOSIEHHbIM
Temnom. [1na aToro cHavana Hangem Bpems ABMXKEHNS MeaneHHbIM TEMMNOM:
9:40 - 9:10 = 30 MUHYT.
4) Tenepb nogenvm obLLee KONMYECTBO LLAroB Ha BpeMs ABWKEHMSI B MUHYTaX, ecnn aBTobyc
npnbyneT paHo:

1500

S0 = 50 Wwaros B MUHYTY.

5) AHanornyHo onpegenuMm KOMMYECTBO LIAroB B MUHYTY, ecrniv aBTobyc npubyaeT Ha
OCTaHOBKY MO34HO U Y4aCTHUKY NPUOETCS TOPONUTLCA:

9:40 - 9:28 = 12 MUHYT.
1500

ny =

np=—-= 125 waroB B MUHYTY.

OtBeT: 50 war/muH 1 125 war/muH.

Kputepuu:
MpaBunbHO onpeaeneHo BpeMs ABUXKEHNS. 2 6anna
MpaBunbHO 3anucaHa dopmyna 3 banna

onpegenexHnda Kkonn4decTBa Laros.

MpuBeneHsbl HeobxoaMmble 5 6annos
MaTtemMmaTundeckue npeobpasoBaHus n
Nnofy4yeH BepHbIN YNCIEHHbIN OTBET.

UTOrIoO: 10 6annos.

3apava 2. (15 6annoB)

M3 nsaTn HarpeBaTenbHbIX 3NIEMEHTOB COBpanu cxemMy, YkasaHHYK Ha PUCYHKE. QNeMeHTbI 1
1 4 onyLleHbl B 3aMOfMHEHHbIM BOAOW KanopumeTp obbemom 450 mMn, a ocTanbHble 3N1EMEHTHI
HarpeBatoT 3940 r nbga. Onpegennte, Kakad 4acTb NbAa OCTAHETCA B KanopumeTpe K
MOMEHTY 3aKunaHus BOAbl, ECNK K Lienn NpunoxKeHo NocTosaHHoe HanpsbkeHne U = 220 B. o
BKMIOYEHMS BCA cMcTeMa onroe BpemMsi Haxogmnacek npu temnepatype 0°C. N3BeCTHO, 4YTO
COMPOTMBIEHME KaXOOro HarpeBaTeNbHOro dfemMeHTa, Kpome nsToro, paBHsdeTcs 12 Owm.
ConpoTuBneHne nATOro HarpeBaTeNnbHOro anemeHta paBHdAeTca 14.8 Owm. YpgenbHas

Jbx k/x
TennoemMkocTb Boabl 4160 — ¢ YOernbHas Tennota nnasnexns nbaa 300 —» NNOTHOCTb BOAPI



1000 kr/m3. TennoemKoCTblo HarpeBaTebHbIX 3NIEMEHTOB M HAarpeBOM OKpY»KaloLlel cpeabl
npeHebpedb. CumTaTb COMPOTUBIIEHME HArpeBaTesflbHbIX 3fIEMEHTOB MNpU  WU3MEHEHUN
TemnepaTypbl MOCTOAHHbLIM.

R4

R2

‘gg_

R1 RS R3

PeweHue:
Paccuntaem obuiee conpoTmeneHne Lenu:
ConpoTtuenenns R2 n R3 noaknoyeHbl napannenbHo Apyr Apyry M nocrnegoBaTesibHO
pesncTtopy R4. OnemeHT R1 noakntoyeH napannensHo R4, R2 n R3. RS nogkntoveH Ko Bcem
nocnenoBaTensbHO.
(R4+RR22+R53)R1
Takum ob6pasom, cymmapHoe ConpoTuBreHue uenm Ry = ——=¢gz—+ Rs = 22 Om.
R1+R4+m
ngem cuny TokKa, NPOTEKawLlyl No uenu, n 3atem — npeaeneHve Bcex TOKOB U
Hangem c oka oTeKkalLlyo no ue 3ate acnpegerneHue Bcex TOKO

HanpsHKeHUN:

Uy
IO =R_=10A =15=I4_23
(]
Us = IsRs = 14‘8 B.
Up
R,

U1:U423=U0_U5=72B=>11= 6A

I4=IO_11=4‘A =123 => U4=I4R4=4‘8B
TKR2=R5, 101, =I; =2 =2A=>U, = Uy = I3R; = 24 B

Tenepb Mbl 3HaeM pacrnpeferieHne Bcex TOKOB U HanpsbkeHnn. Ham He coctaBuT Tpyga no
3akoHy [Ixoyna-JleHua 3anucaTb TEMNnoBYD MOLUHOCTb, BbIOENAEMYI0 Ha  KaXaoMm
HarpesaTeNbHOM 3MEMEHTE:
P, = LU; = 432 Bt
P, = ,U, = 48 Bt
P; = I3U; = 48 Bt
P, =1,U, =192 Bt
Ps = IsUs = 1480 Bt
3anuLuem 3aKoHbl COXpPaHEHUS SHEPTUN:
(1) cmyAt = Pyt + Pit
(2) Am, = Pyt + Pt + Pst

M3 nepBoro ypaBHeHUs Hangem Bpems:
At

=22 =300 c.

Py+P;
MoacTaBnm BO BTOPOE U HamgeM Maccy pactasiBluero noaa:

(Ps+ P, + Pyt
m; = 1 = 1.576 kr.

Harngem, kakas 9To YacTb OT BCEW MacChbl fbAa, M BblMTEM U3 €AUHMLbI, YTOObI NONYy4nTb
yacTb OCTaBLUerocsd nbaa:

k=1-"—-1_04=06
- M_ . -_ U



OTBerT: 0,6.
Kputepuu:

MpaBunbHO 3anucaHbl GopMyIbI 1 6ann
HaxXoX4eHUs CONPOTUBNEHUN Ha
nocnegoBaTenibHOM Y napasnsesibHOM
yyacTkax uenu

BepHo cocTaBneHa akBmBaneHTHas LUenb 2 6banna
MpaBunbHO HangeHo obuiee 2 6banna
COMpoTMBIIEHNE

MpaBunbHO 3anMcaHa oopmyna MOLHOCTH 1 6ann
TOKa

MpaBwunbHO 3anucaH 3akoH Oma gns 1 6ann

y4dacTKa uenu

lMpaBunbHO 3anMcaHbl 3aKOHbI COXPaHEHNS 3 banna
aHeprum
MpvBeaeHsbl Heobxoaumble 5 6annos

mMaTemMaTn4eckme npe06pa303aHMs| n
noJty4yeH BeprIVI YNCNEHHLIN OTBET

UTOrIO: 15 6annos.

3apaya 3. (15 6annos)

MNMocne npoBedeHnss B LWwkone ectuBansa 3aHMMaTensHon u3nkn y npenogasaTtenemn
OCTanocb MHOro abCcontoTHO OANHAKOBbLIX KOHCTPYKTOPOB. B kaXxgoM 13 HMx, NOMMMO npoY4ero
o6opyaoBaHMs, HaxoaMNoCb NO HECKONBbKO MPYXWH C OAWHAKOBOM XECTKOCTbIO U AMVHOWN.
3abaBbl pagn, OHM pewnnu cobpaTb M3 3TUX MPYXUH Creaylowy KOHCTpykuuio. OaHy
NPY>XUHY NPUKPENWUIN K KPIOKY Ha MOTOJSKE, K HEM NPUKPENUM HEBECOMYIO Marnky u 3a Hee
3auenunu ase napannenbHble NPYXuHbl. 3aTeM CHOBa Narky 1 yxe ABe nocriegoBaTenbHble
NPY>XUHbI, K KOTOPbIM Yepe3 CreayoLyo nanky YeTbipe napannenbHbiX NPY>XUHbl. Takum
obpasom, yBenuuMBas B ABa pas3a YMCMO nocrnefoBaTenbHbIX WM NapannenbHbIX MPYXUH,
Aobunucb TOro, Y4To MocrnegHuM wen pag u3 8 napannensHbIX NpyxuH. Ero npukpenunu k
nocrnegHen nanke u cranuM BepTUKaNbHO pacTArMBaTb BCHO KOHCTPYKLMIO C HEKOW CUSTON.
OnpepgenuTe, Ha CKONbKO CMOXET CMECTUTbCA Kpaw pacTArMBaeMOW KOHCTPYKLMMK, eCru
BECOM BCEX ManoK U MpyXuWH MOXHO npeHebpedyb, a BCe nanky B NpoLecce pacTshKeHUs
OoCTaBanucb CTPOro napannenbHbl Apyr apyry? 3BecTHO, YTO OTHOLLEHME pacTarMBatoLLen
CWnbl K XXECTKOCTM OL4HOWN NPYXWHbI paBHAETCA a = 8 MM.

PeweHue:

3anuwem opmyny 3akoHa lNyka:

F = kAl
Mpn coegmMHeHUN NPYXNH NapannenbHO NX XXeCTKOCTU cknaabiBatoTcs k, = ky + ko +... +k,,.
1 1 1 1
Mpn coegmMHeHMn nocnepoBaTenbHo — = — + —+...+—.
F 1 ko 1 k2 kn
YYTeM, 4To @ = — => = = =,
K kK F

BbipasauM cymMmapHyl0 XecTKOCTb Yepe3 MocrnedoBaTenbHoe coeauHeHve 6rokoB
napannernbHbIX ¥ NocrneaoBaTenbHbIX NPYXUH:

k, k 2k k 4k k 8k’
BbiHeceM k 1 nofcTtaBuM 3akoH ['yka Ansa BCen KOHCTPYKLUNK:



L 1+1+2+1+4+
F k( 4 )

MoacTaBvM ycrnoBue 3agayn U NpMBeaem K o6Luemy 3HameHaTemo cymMy apo6Geli B ckoGKkax:

L —=(7 +
CokpaTtum F, noactasum a 1 Hangem L:

L = 0.008 = 0.063 meTpa.

OtBeT: 63 MM.
Kputepum:

BepHo 3anucaHa copmyrna 3akoHa N'yka 2 6anna

BepHo 3anucaHa copmyrna ans 3 banna
onpeaenenns obLLel XeCTKOCTU npu
nocrnenoBaTenbHOM COeAMHEHUN NMPYXWUH

BepHo 3anucaHa copmyna ans 3 banna
onpeaeneHnsa odLlen XecTkoCTu npu
napannenbHOM COeaAMHEHUN NPYXNH

MpuBeaeHsbl HeobxoaMmble 7 6annos
MaTemaTndeckue npeobpasoBaHus n
Nofy4YeH BEPHbIN YNCNEHHLIN OTBET

UTOrO: 15 6annos

3apaua 4. (20 6annoB)
B TepmocTakaHe pacnonoXeH UMnMHAPUYECKUIA KYCOK fNbAa, KOTOPbIV 3aCTPsin y AHA U CTEHOK
Tak, YTo cBOGOOHOE MPOCTPAHCTBO B TEPMOCTakaHe OOCTYMHO TOMbKO CBepXy OT NbAa.
BbicoTa atoro negdaHoro umnuHgpa coctaenset h = 0,9H ot obwen BHYTPEHHEN BbICOThI
TepmocTakaHa. HavanbHas Temnepatypa nbga cocrtasnset 0°C. B TepmocTakaH g0 Kpaes
3anuBaloT BoAy C TemnepaTtypon 54°C, 3aTeM OXugalT YCTAHOBMIEHUS TEMNSIOBOrO
paBHOBECUS, Mocrie 4Yero BblMMBaKOT BCo Bogy. OnpegenuTe, CKOMbKO pa3 HyxHO bGyaer
3annTb BOAY B CTakaH, YToObl MOCre nocnegHero BbiIMBaAHUSA BOAbl OH OKa3aricsi MyCThbIM.
TennoemMKoCTbl0 TepMoCTakaHa mnpeHebpeyb. Cumtatb, YTO OH obecrneymBaeT MOJSIHYIO
TENMon3onNaUmMIo N UCKNIOYaeT TENNO0OMEH C OKpy>KatoLLen cpeaon. YaenbHasa TenoeMKoCTb
Boabl paBHa 4200 [x/kr-K, yoenbHaga Tennota nnasneHus nega — 0,3 MIk/Kr, NNOTHOCTb
Boabl — 1000 kr/m3, nnoTHOCTb Nbaa — 900 kr/m3.
PelweHue:
3anuwem ypaBHeHme Tennosoro banaHca:
Am, = cm,At, roe my - Macca pacrasBLlero Nbga nocrie ogHoro nepenuBaHus. Torga:
ApiVy = cpp At
Ap,Sh, = cp,Sh At
MycTb k - OTHOWEHWE BbLICOTHI pacTasBLIEro nbga K BbicOTe cTonba BOAbl A0 Havana
TennoobmeHa. Toraa:
Ap,Skh, = cp,Sh,At
k= chAt _ 0,84
APy
Mony4yaeTcs, 4TO Nocne yCcTaHOBMEHMA TENnoBoro 6anaHca pacTtaeT Cron NbAa BbICOTON B
0,84 ot BbICOTbI CNosi BOAbI.
Mocne kagoro BbIMBaHUA BOAbI B KariopumeTpe ocBob6OAMTCA MeCTOo, YTobbl 3anuTb f =
foH+ kfoH = Hfy(1+ k), roge fo - HayanbHOe OTHOLUIEHME BbICOTHI CBOOOAHOrO MecTa K
BbICOTE KanopumeTtpa.



Torga nocne nepBoro BbiNMBaHNA 0CBOGOAUTCA MECTO:
fi =Hfy(1+k) =H-0.1(1+0.84)) = 0.184H

Mocne BTOpOTO:

fo =Hfi(1+k)=H 0368184 =~ 0.339H
lMocne TpeTbero:

fa=Hf;,(1+k)=H 0339184 = 0,623H
lMocne 4YeTBEPTOrO:

foa =Hf3(1+k)=H-0.623-1.84 = 1,14H
PacuyeTbl nokasbiBaloT, YTO KOrga YeTBepThl pa3 3anbloT BOAY, €€ BHYTPEeHHeW aHepruu
XBaTUT Ha TO, YTOOLI pacTonuTb GonbLue Nbaa, YeM OCTAaHETCS B KanopumeTpe.
B ntore notpebyeTca yeTBepThIN pa3 3annTb Bogy, YTOObI NOCNE ee BbiNMMBaHMS KanopumMmeTp
okasarncsi nycTbIMm.
OtBerT: 4 pa3a.
Kputepum:

BepHo 3anncaHo ypaBHEHUS TEMNIOBOrO 4 6anna
GanaHca npu 0AHOM NepenuBaHum

BepHO HanaeHo N NOSICHEHO 6 6annoe
KONUYeCTBEHHOE OTHOLLEHWE napamMeTpoB
nocrne ogHoOro nepenuBaHus, Heobxogmmoe
AN peweHns 3agayduv

MpuBeneHsbl Heobxoanmble 10 6annos
MaTtemMaTundeckue npeobpasoBaHns "
Nony4yeH BEPHbIN YNCNEHHBIN OTBET

UTOrIo: 20 6annos

3apava 5. (20 6annoB)
Ha Hay4yHOM CcTeHAge MCnbIThbiBanu HOBbIN KOMMO3UTHBIM MaTepuan gns oygywmx mogenen

nogBogHon poboToTexHukn. Monbid KyD, M3 BHYTPEHHEro MNPOCTPaHCTBA KOTOPOro Obin
MOMHOCTBbIO yAdaneH BO3AyX, TecTupoBanM B pasHoobpasHbix xuakoctax. Korga
napannenenunes NosIHOCTbIO MOrpyXanu B Macro, Heobxoammas cuna gnsi ero yaepxaHus
BHYTPM Xnakoctn okaszanacbk Ha AT = 13,5 kH 6onbLue, 4em Npu NOSIHOM NOrPYXEHUU B BOAY.
B akcnepumeHTe ¢ mMacrnoMm KyG MOMAHOCTbIO OMYyCTUAM B MOJSHbIA OO KPAeB KOHTEWHEP W
otnyctunu. Kyb yToHyn n ctan kacatbCs CBOEW HKHEN rpaHbio AHa KoHTenHepa. NMpn aTom,
ero Bec ctan paeseH 6100 H. TpebyeTca BblYMCNUTL TOMLWMHY CTEHOK napannenenvnea.

MnoTHoCcTb MaTepuana napannenenunega p = 2500 kr/m3, nnotHocTb Boabl p1 = 1000 kr/m3,

NNoTHOCTbL Macna p2 = 850 kr/m>. YckopeHue cBOGOAHOro NaaeHus NpuHATL paBHbiM 10 m/c2.
PeweHwue.

Onpegenum anuHy pebpa kyba. [ina atoro 3anuwem ycrnoBue paBHoBecus Kyba nog Bogon
N B Macne cooTBETCTBEHHO.

CocTaBuM ypaBHEHUS 4Nt KaXO0ro cny4vas:

Ty =mg — Fpy
T, =mg — Fp,
Mogcrtasum cuny Apxumena:
Ty = mg — p1ga’

— 3
T, =mg — p,ga
Bblutem n3 BTOPOIro ypaBHEHUA NnepBoe:



AT = (py — p2)ga’
Monyunm opmyny aons pacyeTta CTOPOHbI Kyba 1 ansa ynobcetea cpasy nocunTaem ee:
_ 3| AT 3 13500 _
a= \/(pl—pz)g = \/(1000_850)10 = 2,08 meTpa.
Tenepb 3anvwem opmyny Beca Tena Ha AHO KOHTENHepa C MacroMm:
P=mg—Fy,

Moactasum cuny Apxumeaa:
P =mg — p,ga®
YyTtem, 4to Ky® nonbiv C TOMLWMHOW CTEHOK d 1 ANnHOW BHewlHero pebpa a. Torga sanuwem,
4yTO 13 Kyba “BblipesaH” kyb co cTopoHon b, paBHon a - 2d:
P =p(a® - b%)g — ppga®
P =p(a® - (a—2d)*)g — ppga°

P
ria p(a® = (a—2d)*)—p,a’

alg+P
a3—(a—2d)3=%
5 5 gp
- —P
CIp=p2@g =P _ s
gp
a3gp — p,a3g — P
a—2d=3 gp — p2a7g
ap

slad3gp — p,a3g — P
2d = a — gp —p2ag
gp

. _ 3|a3gp—pyadg—P _ _3/9:10-2500-850-9-10—-6100 _
d=(a /—gp )/2 = (2,08 J 2 )/2 = 0,145 MeTpa

OtBeT: 14,5 caHTUMeETpPOB.

Kputepum:
BepHo 3anucaHa copmyna cunel Apxmmena 2 6anna
BepHo 3anuncaHbl ycrnosusi paBHOBECUS 3 6anna
Tena
BepHo HangeHa anuHa pebpa kyba 3 6anna
BepHo 3anucaHa popmyna aasneHus kyba 2 6anna

Ha KpbILLKY pe3epByapa

BepHo HangeHa CTopoHa nonocTu 3 banna

MpuBeneHsbl Heobxoanmble 7 6annos
MaTemaTnyeckme npeobpasoBaHns "
Nofy4yeH BEPHbIN YNCIEHHBIN OTBET

UTOIo 20 6annos




Bapmuanr 2

Jlna 3D-meyaTy NPUMEHSIOTCS TEPMOIUIACTHI (CHEelUalbHbIe MOJMMEpPHBIE MaTepHalbl) C
temneparypoii muasnenus 90°C. ItotHocts MaTepuana 900 kr/mM°, yaenbHas TEIIOEMKOCTh
3200 Jx/(kr-K), ynenpHast terutora miaasieHus 590000 Jx/kr. HauampHas Temmeparypa
tepmoriacta 20°C. TemyoBas MOIIHOCTh HarpeBaTessi, B KOTOPOM OCYIIECTBISETCS
IJIaBJICHUE TepMOILIacTa, paBHa 5 BT.

Haiigure Maccy CrUIOIIHOM AeTaiu, €Cliv [TOJIHOE BpeMsl ee IiedaTu coctasiisieT 1 yac 10 MuHYT,
a JI0JIsl BPEMEHHU HETOCPEICTBEHHO Mpoliecca meyatn cocrasiser 70% ot o0miero BpeMeHu
M3rOTOBJIEHUS (BKJIIOYAIOLIETO MOArOTOBUTENIBHBIEC ONEPALIM) STOTO U3AEIHSL.

Hatiigure ckopoCTh IepeMenIeHUs TOJIOBKH, €CITU JUIS IIEYaTH UCTIONB3YETCS COILIO TUaMETPOM
0,5 mm.

d?
[Tnomans kpyra Beraucisercs no Gopmyne S = —, > Tae d — nuamMeTp Kpyra.

Pemenmue:
Macca CIUIoImIHON AeTalu
M=m-t,
TJIe M — MacCOBBIN pacxoj MaTepuana, t — BpeMs HeTOCPEACTBEHHO TeUaTH.

Termnosas MOIIHOCTb UACT HAa HAI'pCB U ILJIABJICHUC IIACTUKA
N = ? = m(C(Trm - TO) + T'),

TOorga MacCOBBIN pacxoa MaTepuraia

N
m= c(Ty, —Ty) + 1
BpeMst HEMOCPECTBEHHO MEYaTH
t=1-0,7,
i€ T — IIOJIHOE BPEMSI [IEYaTH.
Torma macca geranu
N-t-07 5-4200-0,7

M= - = 0,018 kT
c(T,—To) +7  3200(90 — 20) + 590000 K

OO6beMHBIH pacxo] MaTepuaia paBeH NPOU3BEICHUIO CKOPOCTH IeYaTH U Ha IUIONIA /(b CEYEHUS
cora S:

B _ md?
V=u-s=u e
MaccoBblil pacxo]1 paBeH
d?
m=v-p=——-u-p

Tornma CKOpPOCTB I'OJIOBKH



_4m 4N
= prrd? - prtd?(c(T,, — Ty) + 1)

4.5
T 900-3,14- (0,5 - 10-3)2(3200(90 — 20) + 590000)

MM
=35—.
C

OtBer: M = 0,018 kr, u = 35 MC—M

M
= 0,035—
C



Kpurepun

CuryanuonHas 3agada

BeprIe IJICMEHTDI PCIICHU S

Koaun4yecTBOo 0a/1710B

ChopmynupoBana pacuéTHasi cxema (B TOM YHCIIE, 0-5
rpaduyecku), BbACTICHBI U MPAaBUIBLHO

dbopMan30BaHbl BCE HEOOXOAUMBIE (PUINUECKUE

3aKOHBI

CocraBnieHa cucTeMa ypaBHEHUH U MaTeMaTHYeCKast 0-5
MO/IEJTb

BepHo ydTeHbI TEXHHYECKHE TTapaMeTpBhl, 0-5
XapaKTePUCTUKHU M OTPaHUYCHHUSI

IIpoBeneHsl pacyeTsl, MOJy4YEeH BEPHBIN OTBET, 0-5
pa3yMHBIN C TOYKH 3peHUS (PU3UIECKOTO CMBICITA

Htoro max 20




