MyHMUMNIAJBHBINA 3TAl BCEPOCCUIMCKOH OJTMMITMA/IBI IIKOJIBHUKOB 110 GU3MKe.
2024-25 y4e0nnlii roa. 8 kiaace. MakcumanbHbii 0as1 — 40.

3agaua Nel

KpecTpsiHuH n0BE3 Ha Tesiere ropox B coceqHee ceno Ha 6a3zap. K HecuacThlo, MEIIOK C TOPOXOM
OKa3ajcsl AbIPSIBBIM, M TOPOX Hayaj BbINAJATh Ha JOPOTY C MOCTOSIHHONW CKOPOCTBIO 3 TOPOIIMHBI B
CEKyHly (TOpOIIMHBI BBICBHINAIOTCSA MO OJAHOM). Waymuil cinenqoM MyTHHK 3aMeTWJ, YTO Ha JIOpore
pacchblllaH ropox, MPUYEM PacCTOSHUE MEKY COCETHUMH FOPOLIMHAMU PaBHO NPUOIN3UTEIBHO 45 cM.

Bomnpoc Nel. C xakoii CKOPOCTbIO IBUYKETCS TEJIEra ¢ TOpoXoM?

Korna kpectpsiHuH noexan 10 06azapa, To 0OHapyXuJl, YTo MO IyTH BbIckanoch 10 Kr ropoxa.

Bonpoc Ne2. KakoBo paccTosiHue OT POJHOM JIEpeBHU KpeCThsiHUHA 10 0a3apa, €Ciiu B OJTHOM
Kujiorpamme ropoxa B cpeHem 450 ropouin?

HenoOpocoBecTHBIN KpeCTbsIHUH MPOAA MEUIOK ropoxa ropoXKaHUHY, He COOOLIMB O TOM, YTO
MEUIOK JbIPSABBIA. [Opo’KaHUH MOJIOKUIJI MEIIOK Ha CBOIO TEJETy M OTIPABWIICS B FOPOA MO TOH ke
Jopore, o KOTOPOil B CeJ0 MpHexall KpeCThIHUH. [ 0poX MpHU 3TOM IPOI0JIXKaJl BBICHINATHCS U3 MEIIKa
C IIPEKHEN CKOPOCTHIO.

[TyTHUK, uaynui B Cello, MOBCTPEYAN TEJETY, EAyIIyI0 €EMY HAaBCTpPEUY, U3 KOTOPOU ChIMajics
rOpoX, U C YIUBJICHHEM OOHAPYXWJI, YTO JI0 BCTPEUYM C TEJETOW TOPOIIMHBI JIEKAIU Ha MPUMEPHO
PaBHBIX PACCTOSHUAX 45 cM Jpyr OT Jpyra, a 3a TEJIEroil pacCTOSHUS MEXIy TOPOIIMHAMHU CTalu
pa3HbIMH, a B HEKOTOPBIX MECTaX U BOBCE PSIOM JIEKAJO JIB€ rOpoIInHbL. [IyTHUK pemns 3apucoBarb
pacnojoXeHne ropoIlinH Ha JI0poTe, a Tak Kak 1o npodeccuu oH ObLI KapTorpadom, TO MO MPUBBIYKE
clienaj pUCyHOK B OIPEAEICHHOM MaciiTade, 0003HaYMB HA HEM HAIPaBJICHUS HA JAEPEBHIO U CEJIO U
MECTO, TI€ OH BCTPETHII TEJIETY.

Bonpoc Ne3. C noMoIIpi0 3TOr0 pUCYHKa OMPEETUTE CKOPOCTh BTOPOH TEJETH.
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Aemop: Kapmanos Maxcum Jleonuoosuu

Bo3moxHoOe pemieHue

Bomnpoc Nel.

[TockoJibKy ropox BhIIAJAET HA JOPOTY CO CKOPOCTHIO 3 TOPOIIMHBI B CEKYHIY, U PACCTOSHUE
MCXKAY ropomurmHaMu 45 CM, MOXXHO pacCuuTarb CKOPOCTb TCJICTH. Cuavaia HaflI[eM PaCCTOsAHHC,
KOTOpOE TeJiera IMPOXOJUT 3a OJHY ceKyHay 3 - 45 cM = 135 cM, Torma ckopocTh TEIerH paBHA VU, =

135 cm — 1'35%

1c
Bonpoc Ne2.
Tak kak B OJHOM Kuiorpamme npumepHo 450 ropomuH, TO U3 MEIIKa 3a BpeMs JABUKCHUS

BbIchInanochk 450 - 10 = 4500 ropommH. Torga paccrosiHue MeXTy HAaceIeHHBIMU MYHKTAMU PaBHO
4500-45cm = 2025 m.

Bonpoc Ne3.

CKOpOCTh Teleru ropokaHuHa HE COBMANAET CO CKOPOCThIO TENErn KpecThsiHuHA. M3 prucyHka
BHUJIHO, YTO B MECTE, IJI€ MPOEIKAIU U KPECThIHUH U TOPOXKAHUH, PACCTOSHUE MEXIY TOPOIIMHAMHU
paBHo 1o 30, TO 15 cM, Tak ke U3BECTHO, UTO HEKOTOPbIE JeXaT rnapaMu. Takoe BO3MOXKHO, €CIU U3
TEJErn TopoKaHMHA TOPOLIMHBI BhIMaAalOT Kaxable 30 cM. B Takom ciaydae CKOpOCTb Telleru

45
ropo’XaHnHa MCHBHIC CKOPOCTU TCIICTH KPCCThbSIHHWHA B 5 = 1,5 pa3a. .HI/I60, MO>XHO BBIYUCIUTH

90 cM M
=09-.
c

CKOPOCTH TECJIETU TOpO)KaHNHA aHAJIOTUYHO PaCUETy CKOPOCTHU TECJICTHU KPECThbIHUHA V. = 1
c



Kpurtepuu onieHuBaHusl.

Kpurepuit

Koun-Bo
0aiuIoB

BepHaH nuacsa 4jid OnpeaAcICHUSA CKOPOCTHU TCJIICTU KPECThbAHUHA

BepHoe 3HaueHne CKOpOCTH TEJIETH KPEeCThsIHUHA

BepHaﬂ naecsa onpeacjiCHus pacCTOAHNUA MCKAY HACCICHHBIMU ITYHKTAMHU

BepHoe PaCCTOAHNUEC MCKAY HACCIICHHBIMU ITYHKTAMU

OmnpeneneHsl pacCTOSHUS MEX]ly TOPOLIMHAMH Ha PUCYHKE

AN | B W N =

OmnpeneneHo, 94To U3 TEJIETH TOPOKAHUHA TOPOITHUHBI JTOJKHBI
BBICBITIATHCS Kaxable 30 cM.

N DN == = = =

OmnpezneneHa CKOPOCTh TEJIETH TOPOKaHUHA

UTOI'O

10




3agaua Ne2

B meun Ky3Huipl HarpeBaror Mmetaul. Jlyis Toro, 4toObl HarpeTh 20-KHJIOTpaMMOBYIO
METAJUTMYECKYI0 3aroToBKy oT Temneparypbl 30°C no temneparypsl 1400°C npuxoautcst cxedb 1 Kr
raza. YaensHas TermnoeMkocTs Metamia 460 Jix/kr’C. VuenbHas Temiora cropanus rasa 4,4+ 107 x/kr.

Bomnpoc Nel. Onpenenute KII1/] neun.

Bonpoc Ne2. Eciiu Obl eub TOMMIIACh HE Ta30M, a YIJIEM, TO CKOJIBKO YIJIsl OBl MOHAI00MIOCH
JUIsl HarpeBa TOH ke 3aroToBKK? YienbHas Temiora cropanus yris 2,7-107 Ix/xr. KITJ] neuun cuuraiite
HEU3MEHHBIM.

[locne koBKkH, 3ar0TOBKY, OCThIBIIYIO 10 1200°C, omyckatoT B Bezpo ¢ 10 muTpamu BoAbI pU
temmeparype 30°C.

Bonpoc Ne3. Onpenenute, Kakas MaKCUMaJbHAs Macca BOJBI MOXKET TPU ITOM HCIIAPUTHCS. A
YeMy paBHa MUHUMAJIbHO BO3MOXKHASI MAacca MCIIapUBIIECS BOJIBI?

VienbHast TemnoeMkocTh Boabl 4200 JIx/xr’C, a yuenpHas Temiora mapooGpasoBaHus 2,3
M]x/kr.

Aemop: Kapmanoe Maxcum Jleonuoosuu

Bo3mo:kHOe peleHue.
Bomnpoc Nel.

Haiinem ckonbko sHEpruM NoTpeOoBaIOCh JJIsi HAarpeBaHUs MeTasia
Quarp = CuMy (1400°C - 30°C) = 12 604 k/Ix
Haiinem ckoJIbKO HEPruM BBIACISAETCSA B pe3y/IbTaTe CrOpaHus rasa

Qraza = ¢rm;: = 44 000 x/x
Torna KHﬂzﬁ = 0,29

rasa

Bonpoc Ne2.

Ecan KHI[ IIe4r HCU3MCHCH, TO B PC3YJIbTAaTC CropaHud YIId OOJDKHO BbIACIUTLHCA

q
CTOJIBKO JKE€ SHEPTUH, YTO U B PE3YJIBTATE CTOPAHHUS Ia3a. y My, = My, OTKYAA My = M —— =

Ayr
1,6 Kr.

Bompoc Ne3.

JInsl OIEeHKM MaKCUMaJbHOW MacChl HCIapUBIIEHCS BOABI OyJeM CYHTaTh, YTO BOJA,
BCTYIAKoIIas B KOHTAKT C 3arotoBKoii, Harpesaetcs 10 100°C u ucmapsiercs, He ycreBast OTaaTh
TEIUIO OCTaBIIEWcs Bome. ITo OydeT MPOAOKaThCsA IMOKAa 3aroToBka He ocThiHeT 10 100
IpaycoB. 3aMuIleM YpaBHCHHUE TEIJIOBOTo OajaHca:

¢, My (1200°C — 100°C) = ¢,m,(100°C — 30°C) + Am,
€My (1200°C—100°C)
= 3,9 ke
¢,(100°C—30°C)+4

Otkyna: m, =

JJist OlleHKH MUHHMAJIbHON MacChl HCTIApUBIIEICS BOMBI Oy/ieM CYUTaTh, YTO BCSI BOJA B
Bezpe HarpeBaercs 10 100°C u 3arem dYacTh mcmapseTcs. DTO OyIeT MPOJOKaThCs, MOKa
3arotoBka He ocThiHET 10 100 rpamycoB. 3anuiieM ypaBHEHHE TETIOBOTO OalaHca:

c,yMy(1200°C — 100°C) = ¢, - 10 kr(100°C — 30°C) + )Lm;3
€My (1200°C—100°C)—c,-10 kr(100°C—30°C)
- = 3,1«ke

Otkyna: my =



Kpurtepuu onieHuBaHusl.

Kpurepuit Kou-o
Ne PHTEP GaLIoB
1 | Haiinena sHeprus, HeoOxoMMasi Ha HarpeB MeTasuia 1
2 | Haitnena sHeprusi, BBIACISAIONIASICS IPU CTOPAHUU Ta3a 1
3 | Onpenenen KII/] neuku 1
4 | Yka3aHO, YTO SHEpPrusi CropaHusi yrisi JOJDKHA PaBHATHCS SHEPrUu 1
CropaHus raza WIM SHEprus cropanus yriisg omnpeneneHa depes KIIZ u
SHEPruio, He0OXOAMMYIO Ha HarpeB MeTalia
5 | Onpenenena macca yrist 1
6 | IIpogemMoHCTpUpPOBaHO MOHUMAHUE JIByX MOJIeJIel HarpeBa v NCIapeHus 1
BOJIbI
7 | Onpenenena MakcuMallbHas Macca UCTIapuBLIEICS BOAbI 2
8 Onpenenena MUHUMAJIbHAs Macca UCTIAPUBIIENCS BOJIbI 2
UTOI'O 10




3anaua Ne3

JUia uccnenoBaHUs UACAIBHOIO pbluara Y4eHHMK IOJBECUJ ClIEBa OT OCH €ro BpallleHHs Ha
paccrosinuu d; = 20 cM HeKOTOPBIH Ipy3 Mi. 3arem crpaBa OT OCH BPAIICHUs HA HEKOTOPOM PACCTOSTHUU
d> oH moaBecmn rpy3 Maccoii Mz = 1 Kr, mpu 3TOM phIYar OKasajcs ypaBHOBELICH. 3aTeM YYEHHK
YMEHBIINJ Maccy KujiorpaMmoBoro rpy3a Ha 50% u Juisi coXpaHEHHs] paBHOBECHS €My MPUILLIOCH
M3MEHUTh PACCTOSIHME OT TOTO I'py3a 10 ocu BpaieHus Ha 10 cm.

Bonpoc Nel. Haiinute M u da.

Aemop: Kapmanoe Maxcum Jleonuoosuu

Bo3MoxHOe peuicHue.
SanuieM YCJIOBHUEC paBHOBECHUS pblUara J1Jis1 ICpBOro OIbITa.

M,gd, = M,gd,
[Tocne ymeHbIIEHUST MAaCChl KAUJIOTPAMMOBOTO Ipy3a €ro NpuAeTcs OTOABUHYThH JAJIbIIE OT OCH
BpaleHus, YTOObI MOMEHT €T0 CHJIBI TSHDKECTH OCTaJICS MPpeXHUM. B aTOM citydae

1
Mlgdl = EMzg(dz + 10CM)
[IpupaBHsiem mpaBble YacTH ypaBHEHUN M,gd, = %MZ g(d, + 10cm), otkyna d, = 10 cMm.

d
[MoncraBum d, B iepBOE YCIOBHE PaBHOBECHS U BBIpasum M, = M, d—z = 0,5 kr.
1

Kpurepun oueHuBanus.

Kpurepuit Kou-5o
Ne putep 6asIoB
1 3anucaHo yCcJI0BHE PAaBHOBECHS phlUyara B IEPBOM OMBITE 2
2 | O60CcHOBaHO, YTO BO BTOPOM OTIBITE T'PY3 HY)KHO CABHHYTH AAJIbIIE OT 2
ocH
3 | 3amucaHo yclioBHE paBHOBECHS pblyara BO BTOPOM OIIBITE 2
4 | Onpeneneno d, = 10 cm 2
5 Omnpenenena M; = 0,5 kr 2
UTOI'O 10




3agaua Ne4

Obopyoosanue: crakan c BoOJOW, mmpul, o0bEMOM 10 M1 co ChEMHOW WINIOH, HECATh
JIEPEBSIHHBIX 3yO0UYHCTOK, cCal(eTka MM TPANOoYKa (IJIs1 MPOTUPAHUS Pa3TIUBILEHCS BOJIBI).

Opranusatop B ayIMTOPUHU JOJDKEH BaM COOOUIMTH YEeMy paBHA JJIMHA LIKAJIbl MINPHIIA
(paccrosinue ot aeneHus «0» go nenenus «10») B caHTUMETpax.

Bomnpoc Nel. Onpenenute quamMeTp 3yOOUHCTKY B €€ IIEHTPATBHON YacTH.

Bomnpoc Ne2. Onpenenute 1eHy ASJICHUS IINPHUILIA.

Bomnpoc Ne3. Vcrnonb3ys mnpuil Kak MEPHBIA HUIUHJP, ONPEAETUTE 00bEM OJJHON 3yOOUNCTKH,
Y BBIPA3HUTE €ro B KYOMUECKUX CAaHTUMETpax.

Bonpoc Ne4. Onpenenute mioma b BHYTPEHHETO CEUEHUs KopIyca HINpULa.

BAYKHO!!! Ilpu pemenuu 3aiaud MOXXHO HCIOJB30BaTh TOJIBKO YKa3aHHOE B 3ajade
obopynoBanue. Eciau Bel Oynere McCrons30BaTh 000pyI0BaHUE, OTCYTCTBYIOIIEE B CIIMCKE, TO Ballle
pemieHre OyaeT oneHeHOo B HOMb OamtoB. [Ipu odopMieHHH pemieHus] ONMUIIUTE, KaKUe OIBITHI BBI
BBITIOJIHSJIM, KaK BBITJISZETA Balla YCTAaHOBKA, MPHUBEIWTE H3MEPEHHs, HEOOXOmuMble (OPMYIBI U
pe3yIbTaThl PacyeToB.

Aemop: Heanoe IOpuit Bhaoumuposuu

Bo3mo:kHOe pelieHue.

Bomnpoc Nel:

Jl1st u3MepeHust pacCTOSTHUM Oy/1eM MCTIOb30BaTh MIKATY Immpuiia. Ham u3BecTHa JyTiHA MTKAJIbI
mnpuna L, ona coorBerctByetr 10 mu. Torga mimHa ydacTka IIKajabl, COOTBETCTBYIOMIAs 1 MJI paBHa
L/10.

JnameTtp 3y0OUHMCTKH OTIpeNieNsieM ¢ MOMOIIbI0 MeToia psIoB. JlecsaTh 3yOOUUCTOK pacroiaraeM
IJIOTHO JPYT K APYry U € MOMOIIBIO IIKAIbI IIIPUIA U3MEPAEM LIUPUHY psAla B «MHLIWIUTpax» V,
3aTeM MEepEeCUUThIBaEM B CaHTUMETPHI. [lomydeHnyto juynHy psiaa aenum Ha 10.

V+L/10
d=—"—
10
Bomnpoc Ne2:
Jliig onpeienneHus LeHbl IeIeHUs MINpUIia He0OX0AMMO HaWTH JBa ONMKaMIINX OLIU(PPOBAHHBIX

ACJICHUS IIKaJIbl, HAIIPUMEDP Omiul MJI, MCXKXAY HUMHU 5 ,I[CJ'IGHI/If/i, 3HAYUT ICHa ACJICHUA paBHA C =
1ma

= 0,2 MJ1.

Bonpoc Ne3:
Tak kak 3yOOYHMCTKH JUIMHHBIC, TO JUIS TOMEIIEHHUS B INMPHUIl UX HEOOXOJUMO pa3jioMarhb

nonojam. BozpMeM 7 3y00UYHCTOK, U pa3iomMaeM ux nononaM. HaGepeM B mIpuil BOgy IpUMEPHO TPETh
oObema. 3aTKHEM KOHUYHMK INMpUIla 3yOOUMCTKOW WIIM MajblleM W M3BJICYEM M3 IIMPHIA TOPIIEHB,
yAep>KHBasl MIMPUIl BEPTUKAIBHO. B pe3ynbrare moiydyuM MEH3YpKy YaCTUYHO 3arlOJHEHHYIO BOIOH.
N3mepum oObem Boubl V), Haxonsmumiics B MEH3ypke H3HauajlbHO. 3aTeM MOMECTHM B LINpuUll 7
3yOOUMCTOK, pPa3JIOMaHHBIX MomojaM. HeoOxomumo cpaenarh Tak, 4TOObl OHU OBUIM TMOJHOCTBIO
MOTPYKEHBI B BOY. DTO MOYKHO CJeNIaTh TUOO C MOMOIIBI0 OCTABIIUXCSA 3yOOUHUCTOK, TMOO C MOMOIIBIO
LITOKA OT NOPILHS, TPEIBAPUTEIBHO CHIB C HETO PE3UHOBBIN YIIJIOTHUTENb.

Omnpenenum o0beM V; BOzBI BMECTE € 3y0OUMCTKaMH. PasHOCTh 3TMX 00BEMOB paBHA 00LIEMY
Vi—Vo

00beMy 3yOOUHCTOK, TOATOMY 00BbEM OJTHOM 3yOOUUCTKH V = >

Bomnpoc Ne4:
Ham u3BecTHa AnvHa MIKadbl MIMPUIA U U3BECTEH 00bEM BHYTPEHHEH IMOJIOCTH LIMpHIIA Ha

otpeske ot aenenus «0» no aenenus «10», on pasen 10 M1 = 10 cm3. TlomenuM 3TOT 0OBEM Ha JUTUHY
IIKAJIBI M TI0Ty9UM B TOYHOCTH ILIONIAlh BHYTPEHHETO cedeHHs Kopiryca mmpuna. S = 10 cm3 /L

HpI/IMCHaHI/IeZ B ABTOPCKOM PCHICHUHA HC ITPUBOAATCA YUCIICHHBIC 3HAUYCHU A, TAK KaK OHU 3aBUCAT
oT O60py,Z[OBaHI/I$I, HCIIOJIB30BABHICTOCSA B TOYKC IPOBCACHUS. >KIOpI/I HCO6XOIII/IMO CaMOCTOATCIbHO
mnpoaejarb 3KCIICPUMCEHT Ha 060py2lOBaHI/II/I, BbIJIaBABHICMCS YYaCTHUKAM.



Kpurtepuu onieHuBaHusl.

Kpurepnit Kos-50
Ne paTep 0aJI0B
Bompoc Nel
1 [IpennoxeHo ncnob30BaTh KAy MIIPULA B KAYECTBE JTUHEHKHU U HalJIeH 1
k03 duIMenT nepecuera
2 | Mcnonb30BaH METO PSAIOB AJI ONIPENEICHUS TUaMeTpa 0,5
3 [TosrydeHo 3HaueHUE TUaMETpa, OTIMYAIOIIEECs OT ITAIOHHOTO He OoJee, 0,5
yeM Ha 15%
Bomnpoc Ne2
3 [IpaBunpHO Hali/ieHa 1IeHa JeIeHUs IIpHIia 1
Bormpoc Ne3
4 Wnes ncronb30BaHuUs WIPUIIA B KAYECTBE MEH3YPKHU 1
5 | B mmpun nomeniaercsa He MeHee 4 3y004YHCTOK (METO/ PSI0B) 1
6 Ompenenen 00beM OTHOW 3yOOUMCTKH, OTIMYAIOIIMICS OT JTAJOHHOTO HE 2
6oitee, uem Ha 20%
Bompoc Ne4
7 Wnest BeIpakeHUS TUIOMIAAN CEUEHUS Yepe3 00beM IIPHIIA U ITTUHY TKAJIbI 2
8 OnpeneneHa miomaab BHYTPEHHErO CEUEHUS IIMPHUIA, OTIUYAIOIIASICA OT 1
STAJIOHHOM He Oonee, yem Ha 5%
UTOI'O 10




