depepanbHoe rocyfapcTBeHHOE BloayKeTHoe

ob6pazoBaTenibHoOe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. bBaymMaHa (HauMoHanbHbIN MCCNeaoBaTeNbCKUIN YHUBEPCUTET)»

ONTMMMNUNALOA WKOJIbHUKOB «WWAI' B BYOQYLEE»

[Tpoduas: Pusuxa («IIpodeccop ZKykobckmiin)
Bapwmant: 2 Kaacc: 11

3apaua 1 (8 dani0s). «l'ope-sKCIIEPUMEHTATOPBY PEIINAU H3TOTOBUTH AHH3Y N3
ITOAPYYHBIX MATEPHAAOB AAfl ITOAyYeHHA OrHA. Harmmam ABa cdepryeckux TOHKHX CTEKAA
PasHBIX PAAHUYCOB, COCAUHUAH HX, KAK IIOKA3aHO HA PHCYHKE, U 3aAUAH IIPOCTPAHCTBO MEKAY
HuMA rannepuHoMm. [Iposepuan cucremy, ona cpaborasa. I'AMIIepHH U3 AWH3BI BBIAUAN U
OITYCTHAU AUH3Y B OOABIIIYIO EMKOCTB C BOAOH, TaK 9TO BOAA BHYTPb AMH3HI He omaAa. Kak u
BO CKOABKO pPa3 HM3MEHHAACH OIITHYECKAA CHAa cucTeMbl? [lokasateAb IPEAOMACHHA BOABI
npuHATh paBHBIM 1,33, Bo3Ayxa 1, raunepuna 1,47.

L]

L

3apaua 2 (70 6as106). MHOrOAaTOMHBINT MAECAABHBIA Ia3 YYACTBYET B 32
mpomeccax 1-2-3-1 n 1-3-4-1, rpaduxu xortoperx umsobpaxensr Ha p(V) 2
auarpamme. Kpusere mportecco 1-2-3 u 3-4-1 mpeacraBasiror U3 cebs Ayra
OKPY/KHOCTEH, OAHMHAKOBBIX paAuycoB. [VIsecrHO, wTO  OTHOIIEHHE
tepmoauHamugeckux KITA muxaoB 7227 pasuo ¢. Hatianre KITA 77 nmkaa 1-
2-3-1. >

3apaua 3 (710 bas.086). Paccunrars 5KBHBAACHTHOE

COHpOTI/IBACHI/IC IOCIIN ITOCTOAHHOIO TOKa, HpCACTaBACHHOfI Ha

PHCYHKE, €CAU COIPOTUBACHUS IIpH HOPMaAbHBIX ycAoBusax (0°C) + 1 s R 'J_| £ e
paast Ry =20M,R; =20M,R3 =30M,Ry =3 0MR; =50m.

Bo ckoawko pas N3MCHHTCA COHpOTI/IBACHI/IC CXCMbI C ITOBBIIIICHUCM

temmepatypel A0 30°C, ecAnm pe3uCTOPBHI BBITOAHEHBI M3 MEAH, a

Temrrepatypubiii  koappurment  meam  pasen 0,043 K7L
ConpoTHBACHHEM COEAHHHTEABHBIX IIPOBOAOB MOKHO IIpeHeOpedb. OTBET OKPYTAUTH AO COTBIX.

3apaua 4 (712 basnos). B obAacTH ITOAYIIPOCTPAHCTBA C IIAOCKOIT
IpaHUIIEH CO3AAHO OSAEKTPHYECKOE IIOAC, BEKTOPHI HANPMKEHHOCTH E

KOTOPOTO HAIIPABACHBI IIEPIIEHAMKYAAPHO K IpaHHIE (CM. PHC), a HX /<
a

BEAMYMHA IIPAMO IIPOIIOPIIMOHAABHA PACCTOAHUIO AO IpaHHIBL B ary

00AACTb IIOA HEKOTOPBIM YIAOM O K IPAHHIIE BAETAET ITOAOKUTEABHO

3apmKeHHad MEUKpodacTura. OIPEACANTE TAHICHC BEAHYHHBI 9TOTO YIAd, €CAH M3BECTHO, YTO YACTHIIA
BBIACTEAA U3 OOAACTU HA PACCTOAHUU (OT TOYKU BXOAA BAOAB IIAOCKOCTH IPAaHUIIB]) B 3 paza OOABIIIEM, YeM
MAaKCHMAABHOE PACCTOAHNE, HA KOTOPOE YACTUIIA YTAYOHAACh B 00AACTh mOAf. VI3AydeHnem u BAUAHIEM
CHABI TSXKECTH IIPEHEOPEUb.

(npodosncerue 1a obopome)

0 Ha 3ToM nucTe 3anpeLweHo genaTtb 3anmcu 1 NoMeTkn




3apaua 5 (716 bannos). IloaoxureAbHO

3apSUKECHHAS MUKPOYACTHLA, [IPH ABIKCHHH CIIPAaBa — T~ ]

HAAEBO ITO IPAMOM TPAEKTOPHUU (CM. PHC), BACTAET B vV 1 Bi1 Vv
0DAACTD, TAE CO3AAHO MATHUTHOE IIOAE. DTa OOAACTH —}t-—---

’ M N

HCPHCHAHKYA}IPHOI‘/‘I K TpaCKTOpI/II/I YaCTHIIBI. Omna

nmeeT (OPMYy AAMHHOH ITOAOCH IIHpUHE L

COCTOHNT M3 ABYX "acTed | m 2, B Ka&’KAOHM M3 KOTOPHIX B> ®
CO3AQHO OAHOPOAHOE MATHHTHOE IIOA€, a4 BEKTOPHI
moAeii By m Bz HanpaBAEHBI OT HaOAIOAATEAS H 2 L
IIEPIIEHAUKYAAPHO K BEKTOPY CKOPOCTH YACTHIIBL.

I'pammuma  wacreit MN 1apaAA€AbHA  TPAEKTOPUHU /_\_/

YaCTHIIBI. qaCTI/IL[a BACTACT B O6A2,CTI) 1 ma paCCTOi{HI/II/I

S o1 rpanuiel MN 1 BBIAETAET H3 MATHUTHOTO IIOAS, ABUTASCH IT0 TOH ke Tpaekropun. VsBecTHO, 91O IIpHt
ABIDKCHUI B MATHUTHOM IIOA€ YACTHIIA OAMH pa3 IoObBaAa B obaactu 2. OIpeAeAnTte OTHOIICHUE
ITIPHHBI ITOAOCHI MATHHTHOTO ITOASl L K paccTofsHuIO § IpH YCAOBHH, YTO BPEMsA ABHUKEHHA YACTHUIIHI B
obaactu 1 B 2paza GoAbIe BpeMeHHI €€ ABIDKEHHA B 0OAACTH 2, 2 OTHOIIECHUE BEAMYNH HHAYKITHH ITOACH
pasro Bz/B; = 4. Canratp, 410 00AACTH TOACH UMEIOT YETKUE IPAHALIBI, N3AYICHUECM U BAUSHUCM CHABI
TKECTU IIPeHeOpedb.

3apaua 6 (24 Gassa). Armocdepa HEKOTOPOI IAAHETHI COCTOUT M3 IIAOTHOIO ODAaKa
HEITOABIDKHOM, OTHOCHUTEABHO ITAAHETHI, 3BE3AHOU HBIAM. AAA MCCAEAOBAHUS AAHHOM ITAAHETHI OBIA
OTIIPABACH HAACHKHBIH KOCMIYECKHH aIIIapaT «apuK», Maccoit M, u umeroruii popmy cdepsr, paAnycom
R. Ormyckadch Ha TOBEPXHOCTb ITAAHETBI (IIIAPUK» ABHTAACA PaBHOMEPHO CO CKOPOCTBIO V C
BBIKAFOYCHHBIMHU ABUTATEAAMU. 320Hpas HEOOABIIIHE ITOPIIHH «3BE3AHOI ITBIAM U3 aTMOCKEPHI IIAAHETHI,
«IIIAPHK» YCTAHOBHA, YTO ITAOTHOCTD IIBIAH OOPATHO ITPOIOPIIMOHAABHA KBAAPATY PACCTOSHHA AO LIEHTPA

rAaseTsl £. Hafianre 110 AaHHBIM COOPAHHBIM (IIAPUKOM» KOI(DPUIIUEHT IIPOIOPIIMOHAABHOCTH & MEKAY

2

IIAOTHOCTBIO ODOAaka TbIAM U T~ “. CumraTh yAapel IBIAMHOK O KOCMHYECKHH aIlTapaT aOCOAOTHO

yupyrumu. Macca maasHeTs m.

CuryanmonHasa 3apada (20 6asi06). B MeAHMIIIHE YacTO HCIIOAB3VIOTCH CYCIIEH3UU — BEIIECTBA
y y >

IIPEACTABAAFOIIIHE COOOH B3BECH TBEPABIX YACTHII B KHAKOCTH. B AaOopaTOpuu IPOBOAUTCA HCCAEAOBAHHE

CYCIIEH3UU, IIOAYYCHHOI Ha OCHOBE BOABL AAS OITBITA B3AAU JKHAKOCTB, BEICOTA CTOAOA KOoTOpOit pasaa 0,2 M.

B mauaApHBEIT MOMEHT BpEMEHH 4YaCTHIIB CheprIecKOl (POPMBI PACIIPEACACHE B JKHAKOCTH PAaBHOMEPHO.

[TaoraocTs Marepuara wacrun 2800 kr/ M3. B Tabamme IIPUBEACHBI AHAMETPAABHEIC PA3MEPHI YACTHII K

MACCOBBIE AOAHM (DPAKITUIA, IIOAYICHHEIE B HAYAABHEII MOMEHT BPEMEHHI

d, MM q, %
Omnpeaeanrte Bpema IIOAHOM OYHCTKH JKHAKOCTH OT YACTHIL KamKAOH z
0,1 2
aucrepcHoctr. Kakas MaccoBasi AOAfl CAMBIX MEAKHUX YaCTHI[ OYAET IIPUCYTCTBOBATD B ’
OCaAKE K MOMEHTY BPEMEHH, KOTAA BCE OCTAABHBIC YACTHIIBI OCAAYT? 0,01 35
0,001 40
AOHOAHI/ITCA])HBIC CBCACHUA:

KoadppunmenT ruaApoAHHAMIYECKOIO COIPOTUBACHUA ABIKYIIEHCH B JKHAKOCTH COEPUYUECKON HYACTUIIBI

C

2
v
y pasen 0,4. Cmaa conpormpacHms ¥ = § Cyp7, rAe S — IAOINAAb ITOIEPEYHOrO CEYEHHA YACTHIIEL,

C

y — KoapdurerT AOGOBOTO CONPOTHBAEHUS, P — IIAOTHOCTD JKHAKOCTH, UV — CKOPOCTh OCEAAHUSA YaCTHUIIBL.



depepanbHoe rocyfapcTBeHHOE BloayKeTHoe
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Kpurtepuu oLieHHBaHHS OJUMIHALHONW pabOThI

IIpodmas: Pusuka («[Ipodeccop KykoBckuii»)
Ilpenmet: Pusuka
Kaacc: 11, BapuaHT 2

3amanue 1 (makcumasbHas oueHka 8 6.)

Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbiMoOJIHEH HU OfMH MYHKT, NPUBELEHHBIH HUXKe, U/UJH NPOCTO 3alUCaH BEPHLIH OTBET. 0
3anucana (opmyna MWJIKPOBIINKA. 2
BepHo nprMeHeHa ¢popMysa WIIWQOBLIMKA B ABYX CAYyYasx. 4
[TonyueHo OTHOLIEHWE AJIS ONTHYECKUX CHJI, HO HET YKa3aHUSl Ha CMEHEHHBIH THI JIHH3BL. 6
[TonyueH BepHBIH OTBET Ha BOMPOC 3aJayH, C YY€TOM BCeX MPeNbIAYLIMX MYHKTOB. 8
3amaHue 2 (makcuManbHas ouenka 10 6.)
Kpurepuii (BbiGpaTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMOJIHEH HU OfMH MYHKT, MPUBEAEHHBIE HUXKe, /UK OPOCTO 3alKCaH BEPHBIH OTBET. 0
3anucansl Gopmynsl KITJI TensoBoil MaluHBL. 3
3anucana ¢opmysa KIT[I TensoBoil MalIMHbl. YKa3aHO, UTO OTBOAMMOE KOJIMUECTBO TEIJIOTh B IEPBOM LIHKJIE )
COBMAaJaeT C MOABENEHHBIM KOJHUECTBOM TEIJIOTHl BO BTOPOM LHKJIE.
3anucana (opmyna KIIJ TensoBodi MamMHBL. YKa3aHO, YTO OTBOAMUMOE KOJWYECTBO TEIJIOTH B INEPBOM 8
LUKJIe COBMAJaeT C MOABENEHHBIM KOJHUECTBOM TEIJIOTHl BO BTOPOM LHKJeE. YKa3aHO, UTO paboThl B LHKJIAX
OJIMHAKOBBbIE.
[TonyueH BepHBIH OTBET Ha BOMPOC 3aJauM, C YYETOM BCeX MPENbIAYIIHX MYHKTOB. 10
Saganue 3 (maxcumanbHas ouenka 10 6.)
Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMOIHEH HU OfMH MYHKT, NPUBELEHHBIH HUXKe, U/UJH NPOCTO 3aMHcaH BEPHLIH OTBET. 0
BEpHO TIPeACTaB/eHa (hopMy/a pacdeTa SKBHUBAJEHTHOTO COMPOTHBIIEHHS 3
BEPHO PACCUMUTAHO SKBUBAJIEHTHOE CONPOTHBJIEHHE C TOYHOCThIO 10 +-0,03 Om b)
BEpHO ITIPeACTaBJeHa (hOpMy/a pacdyeTa CONPOTHBJEHHS C U3MEeHEHHEM TeMIepaTyphl 8
BEPHO PACCUUTAHO U3MeHeHHe SKBHBAJEHTHOrO CONPOTHBJEHUS ¢ TOYHOCThIO 10 +-0,03 10
3amaHue 4 (makcuManbHas oleHKa 12 6.)
Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMOJIHEH HU OfMH MYHKT, MPUBEAEHHBIE HUXKe, /UK OPOCTO 3alKcaH BEPHLIH OTBET. 0
3anaHa BeJMYMHA HAMPsKEHHOCTH MOJsI KaK (QDYHKIIMs PacCTOSHHUS OT pPaHHLbl. 3amucaHO ypaBHEHHe JBH- 3
JKeHHUs 4acTHIBI B (hopMe BTOPOro 3akoHa HeloToHa. BBeeHb paccTosiHUS BAOJIb TPAHHUIIBI B BTIyOb 00J1aCTH
3JIEKTPUUECKOTO MOJISA.
OnucaHo KosnebaTesbHOe BHXKEHHe YaCTHULBl — YKa3aHa 4acToTa, NepHol, aMIIUTYyIa. 6
[TosyueHbl BhIpaXKeHHUs AJIs1 TPOEKLUH CKOPOCTH. 9
[TonydeH BepHBIH OTBET Ha BOMPOC 3aAayH. 12
3amaHue 5 (makcuManbHas oleHKa 16 6.)
Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbiMosIHEH HU OfMH MYHKT, NPUBEAEHHBIE HUXKe, /UK OPOCTO 3alHcaH BEPHLIH OTBET. 0
3anucaHbl GOpMyJbl AJS paguyca TPAeKTOPUH W TMepHola ABHXKEHHS YacTHIbl B OJHOPOIHOM MarHHUTHOM 4
nosie. OmpesiesieHO OTHOLIEHKE PAaIMyCOB TPAeKTOPUN H/MJIM MEPUOAOB Yepe3 OTHOLIEHHe WHAYKIHUH moJed.
CrhenaH pPHUCYHOK TPaeKTOPHUM YacTHIbl B KaxKIOH 4YacCTH, BBeNEHbl YIJbl MOBOPOTA BEKTOPOB CKOPOCTH Ha 8
rpanuie MN. OnpeneseHer GopMyJbl A5 WHPUHBL L 1 paccTosinus S.
OnpenesieHbl BpeMeHa IBMXKEHHS YaCTHLbl B KaxKIOH 4acTH ToJsl 4epe3 UX nepuonbl. HalineHo oTHolLueHHe 12
BpeMeH [BHxKeHUs. [losydeHo BblpaxkeHHe AJs yIJa MOBOPOTa BEKTOPA CKOPOCTH.
HalineHn nosiHBEIll OTBET Ha MOCTaBJEHHBIH B 3a1a4e BOMPOC. 16




Saganne 6 (makcumanbHas oreHka 24 6.)

Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BBITNOJIHEH HM ONMH NYHKT, NPUBEEHHBIH HHXKe, H/HJM NPOCTO 3aNMCaH BEPHBIH OTBET. 0
YKasaHo, 4YTO pPaBHOMEpHOe ABHXKEHHE JIOCTHIAeTCs 332 CYeT PABEHCTBA CHJ 'PABHTALMOHHOTO B3aUMOJEH- 6
CTBHSL C IJIAHETOH M CHJIBI, B3AHMOJEHCTBHS C MBITHHKAMH.
YKasaHo, YTO paBHOMepHOe ABHXKEHHE JIOCTHIAeTCs 3a CYeT PaBeHCTBA CHJ: PAaBHTALMOHHOTO B3aUMOJeH- 12
CTBHUS C TIJIAHETOH U CHJIBI, B3AUMOZIEHCTBHUS ¢ MbIIMHKAMU.OCyIIlecTBIEH Mepexofl B HOBYIO CHCTEMY OTCUeTa,
CBSI3aHHYIO C «IIAPUKOM». 3alKCaH 3aKOH H3MEHEHHs] UMIYJ/bCa 1JIs1 NbIJIMHOK, M YKa3aH CIeKTp HaJeTaHus
(omMcaHO MM CJIOBaMH, WM Ha PUCYHKe, YTO CYyMMapHBIIl MMIYJbC OT/IETA PaBeH HYJIO), COOTBETCTBEHHO
M3MeHeHHe MMITy/1bCa PAaBHO HaJseTalolLleMy.
YKasaHo, 4YTO paBHOMEpHOe ABHXKEHHE JIOCTHIAeTCs 332 CYeT PABEHCTBA CHJ 'PABHTALMOHHOTO B3aUMOJEH- 18
CTBHS C NJIAHETOH M CHJIBI, B3aUMOZIEHCTBHS ¢ MblIMHKaMH. OCyIlecTB/IeH epexof B HOBYIO CHCTEMY OTCUeTa,
CBSI3aHHYIO C «IIAPUKOM». 3alMCaH 3aKOH M3MEHEHUs] UMIYJbCa IJIs1 MbIIMHOK, ¥ YKa3aH CIeKTp HaJeTaHHs
(omMcaHO WaM CJIOBaMH, WJIM Ha PHUCYHKe, YTO CyMMapHBIH HMIYJbC OTJeTa paBeH Hyqwo). Halinena macca
IBLIH, COUTOH «IIAPUKOM» B 3aBUCHMOCTH OT PACCTOSTHUSI 1O LeHTpa IiaHeTsl. *JlomyckaeTcs, 4TO B CHJe
IPaBUTALIOHHOrO B3aMMOJEHCTBHSI YKa3aHO PacCTOsIHHE, BKIIOYAIOIIEe PANHYC «LIapHKa».
[TosiyyeH BepHBIH OTBET, C yYeTOM BCEX MPENBIAYLIHX MYHKTOB. 24
Saganue C (vaxkcumanbHas onenka 20 6.)

Makc.
Kpurepwnii (ykasate 6aj1 Mo KaxkIOMy KPUTEPHIO) 6aJwi
CdopmynrpoBaHa pacuéTHast cxeMa (B TOM YHcJe, rpadMuyecKky), BbleJeHbl U NPaBHJIbHO (HOPMaTH30BaHbI 5
BCe HEOOXOAHMbIE (DU3MYECKHE 3aKOHBI
CocTaBJ/ieHa crucTeMa ypaBHEHHH U MaTeMaTHuecKasi MOJeJb 5
BepHo yuTeHbl TeXHHYECKHe NapaMeTphl, XapaKTEPUCTHKH H OrpaHHYeHUs 5
[IpoBeneHbl pacueThl, NOJyUYeH BEPHBIH OTBET, Pa3yMHBIH C TOYKH 3peHHs (PM3HUECKOTO CMbIC/A 5




Pentenus

1. «l"ope-3KCepUMEHTATOPbI» PEIIMIN HU3TOTOBUTH JIMH3Y W3 MOAPYYHBIX

MaTepHuaoB JUIsi NOJdy4eHus orHs. Hammm nBa cepruuecknx TOHKHX CTeKIa
pasHBIX PaJNyCOB, COCAMHIIM MX, KaK MOKa3aHO Ha PUCYHKE, W 3aJIJIH
IPOCTPAHCTBO MEXIy HHUMH ThurnepuHoM. [IpoBepunu cucremy, oHa
cpabortana. ['muuepuH u3 JAMH3BI BBUIMIM W OMYCTHJIW JIMH3Y B OOJBIIYIO
€MKOCTb C BOJIOH, TaK YTO BOJIa BHYTPh JIMH3HI HE Monaina. Kak u Bo CKOJIbKO
pa3 M3MEHMJach ONTHYecKas cuia cuctembl? llokaszarenp mpenomieHUS
BOJIbI IPpUHATH paBHBIM 1,33, Boznyxa 1, rmunepuna 1,47.

Pewenue:
Ucnonvzyem popmyny winughoswuxa:

D. = nmuuepMHa 1 <i . i)
! nBosayxa Rl RZ
p, = (Tmosana _ 4 <l _ l)

nBOAbI Rl RZ

(nmnuepnﬂa_ 1)

Dz Npo3 a
Credosamenvho, —= = ~———m—~
Dy ( B03,£Lyxa_1)

Ngoabl

=—1,89

THonyuum, umo nun3a uz coouparowell, Cmana pacceusarouyell.

KPUTEPUHU OLHEHKU PEIHNTIEHUA

1) He BbIMoJIHEH HU OMH MYHKT, TPUBEACHHBIN HUKE, /UM IIPOCTO 3aMCaH BEPHBIN
otBeT — () 6ansoB

2) 3amucana ¢popmysia numpoBIIrKa - 2 Oanna

3) Bepno npumeneHa Gpopmysia nuingoBIIMKa B IBYX Ciiydasx — 4 Oaia

4) Tlony4eHO OTHOIICHHE JJIs ONTHYCCKUX CHJI, HO HET YKa3aHUs Ha CMCHCHHBIN THII
JUH3BI — 6 O6aJJIOB

5) IMosydeH BepHBIN OTBET HAa BOIIPOC 3aa4H, C YYETOM BCEX MPEABIAYIINX TYHKTOB —
8 6aioB

MHoroaToMHbIi UcaNbHBIA T'a3 YYaCTBYET B mpoieccax 1-2- P
3-1 u 1-3-4-1, rpapuku kotopeix uzobOpaxkeHsl Ha P(V)
nuarpamme. Kpusbie niporieccoB 1-2-3 u 3-4-1 npeacTaBisioT
U3 ceOs JYyrd OKPY)KHOCTEH, OJMHAKOBBIX PaJUYCOB. 4
N3BecTHO, yTO OTHOWIEHME TepmoauHamuueckux KIIZ mzmns 1
ukioB paBHo . Haiinure KIT/ n1 mukna 1-2-3-1.




Pewenue:

HOCKOJZbe I’ZJZOLL;CZOM UUKII06 OduHaKOGbl, mo pa60ma cosepuitaemas 6 omux Yukiax

00UHAK08A.
Q13 = Qn 6 yukne 1-3-4-1 u Q31 = Qx 6 yuxne 1-2-3-1, ux 3uauenus no mooynio
OOUHAKOBWL.
A
= A ox
A
N2 P
Al —ny)
[0, =201
M
0, = A
k T,
1 - 771 1
M m
1 1

Y

l-n=—>=>n=1—-—
1 1 0

KPUTEPUHU OLHEHKU PEIHNIEHUA

1) He BBINOJIHEH HU OJIMH TYHKT, IPUBEICHHBIN HUKE, H/UJIH IPOCTO 3aIMCaH BEPHBIN

otBeT — () 6ayuioB
2)
3)

3anucansl popmyinsl KI1/] TerioBoi mammusl — 3 0asia
3anucana ¢popmyna KI1J] TermmoBoit MammHbl. YKa3aHo, YTO OTBOAMMOE KOJIMYECTBO

TCINIOTBI B IIEPBOM HHUKIIC COBIAAACT C IOJABCACHHBIM KOJIMYCCTBOM TCILJIOTHEI BO

BTOPOM ITIUKJIE — 5 OaJIsIoB
4)

3anucana ¢popmyna KII/[ TemioBoii MamuHbl. YKa3aHo, 4TO OTBOAMMOE KOJIMYECTBO

TETJIOTH B TIEPBOM IIHUKJIE COBMAAACT C MOABEACHHBIM KOJUYECTBOM TEIIOTHI BO
BTOPOM IIMKJIEe. YKa3aHO, YTO paOOTHI B IMKJIaX OJIMHAKOBBIC — 8 OaJIIOB

5)
10 6ayutoB

Paccunrars DKBUBAJICHTHOE
COIPOTHUBJICHUE WEMH TMOCTOSIHHOIO TOKAa,
IIPEACTABICHHON pUCYHKE, €CIIU
COIPOTHUBJICHUSA HOPMaJIbHBIX
YCIIOBUAX PaBHBI R, =20M,R, =
20mM,R; =30M,R, =30M,R; =

50M. Bo ckompko pa3 HW3MEHUTCA

Ha
pu

[TomydeH BepHBIN OTBET HA BONPOC 33[1a4H, C YYETOM BCEX NPEABIAYIINX ITYHKTOB —

__I/‘?f ’%J.,R: R.

s

CONIPOTHMBJIEHUE CXEMBbI C IOBbIIEHHEM TeMieparypbl 10 30°, ecin pe3ncTopsl
BBITIOJTHEHBl M3 MEOU, a TemmepaTypHbli ko3duiuuent wmeau pasen 0,043.
ConpoTHBIEHUEM COEAMHUTEIBHBIX IIPOBOIOB MOXKHO IpeHeOpeub. OTBET OKPYTIUTh

J0 COThIX.



Pewenue:

Paccuumame  2x6usanenmunoe  conpomuéneHue  yenu - NOCMOSIHHO20  MOKA,
npeoCcmasieHHOU Ha PUCYHKe, eCllu CONPOMUBIEHUS NPU HOPMAbHBIX YCI08USX PABHbI
Ri,=20mM,R,=20M,R; =30M,R, =30M,R; =50M. Bo ckoabko pa3
USMEHUMCsL CONPOMUGNIeHUe cxemvl ¢ nosvlueHuem memnepamypol oo 30° ecau
NPOBOOHUKU 8bINOJIHEHbL U3 Meou. Omeem oKpy2iums 00 COMbIX.

o N
e I o

s
1 _1+1+1+1+1_1+1+1+1+1_28
R.. R, R, Rz R, Ry 2 2 3 3 5 15

15
RaKB = 2_8 = 0,54 OmMm.

R, z@ =R, (14 a-AT) = 0,54 (1 + 0,043 - 30°) = 1,24 Om,

1,24
Conpomuenenue yseauuumcs 6 oea = 2,3 pasa.
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KPUTEPUHU OLHEHKH PEIHNIEHUA

1) He BBINOJIHEH HU OJIUH IMYHKT, PUBEIACHHBIN HIDKE, H/HJTU MPOCTO 3alMCaH BEPHBIN
otBeT — () 6anoB

2) Bepno npencrasieHa gpopmyiia pacuera SKBUBAJICHTHOTO CONPOTHBIICHUS — 4 Oasia

3) BepHo paccunTaHO 3KBHBAJICHTHOE COMPOTHUBIICHHE C TOYHOCTHIO 710 +-0,03 OM — 6
0aioB

4) BepHo mpencraBieHa (opMyia pacueTa COMPOTHBICHUS C HM3MEHEHHEM
TeMIiepaTyphl — 8§ 6asioB

5) BepHo paccynTaHO H3MEHEHHE SKBUBAJICHTHOTO COMPOTHUBIICHUS C TOYHOCTBIO 70 +-
0,03 — 10 6anoB

(12 6annoB) B obmactu moympocTpaHCTBA C TUIOCKOU

IPaHUIIEN CO3JIaHO DJIEKTPUYECKOE TI0JIe, BEKTOPBI vV E
HANpPsHDKEHHOCTU KOTOpPOTO HaIpaBJIeHbI /<7a
NEPNEHANKYJIAPHO K IpaHuie (CM. pUC), @ UX BEIMYHMHA
OpsIMO IPONOPLUOHATIBHA PACCTOSIHUIO 10 TpaHMLbl. B 3Ty 00macth moa HEKOTOPBIM

YIJIOM Ol K TpaHULC BJICTACT IMOJIOKUTCIIBHO 3apPs’KCHHAA MUKPOYaCTHUIIA. OHpeI[eJII/ITe
TAHI'CHC BCJIIMYMWHBI 3TOI'0 yTjid, €CJIM U3BCCTHO, YTO YaCTUIlA BbBUICTECJIA U3 o0acTH Ha



paccTosiHuM (OT TOYKHM BXOJa BJIOJb IJIOCKOCTU TpaHUIlbl) B 3 pa3a OOJbLIEM, YeM
MaKCUMaJbHOE PACCTOSHHUE, Ha KOTOPOE YacThIla YriayOmnach B 0OJacTh MOJS.
N3nydeHnem U BIMSTHUEM CHIIBI TSKECTH MPEHEOpEYb.

Pewenue:
Beooum cucmemy xoopounam — oce X 800ab epanuyvl, a ocv Y- nepneHOUKyJIsApHO
Hanpaesnena 621yowL 0o1acmu ¢ dI1eKMpuiecKum nojaem.

Jasucumocms  GeIUYUHBL HanpAsitiCeHHocmu

E=PB-y
A
E Bmopoti 3axkon Hviomona edonv ocu Y
\Vj ma, =—f-y, omkyoa credyem ypaeHenue
Koebanuil a :—E-y, C YUKIUYEeCKOU
X y m
a
> . B 21
yacmomou w=,|-—, U nepuooom T ==—".
m ®
Ilyemv L1 — wmakcumanvnas  2nyouna

NPOHUKHOBEHUSL 8 00lacmyb noas om epanuysl. T.K. Ha epanuye obracmu y 4acmuybwl
NOJIOJCEHUe PABHO8eCUsl, MO 3MOo amnaumyoa konebanuii 60onv ocu Y. Ilosmomy
MAKCUMANbHASL cKopocmb 60046 ocu Y pagua V -sina=o-L,.

Ilycmov Ly - paccmosnue om mouku 6xo0a 6007b NIOCKOCMU SPAHUYLL 00 MOUKU
8b1X004.

Ilo ocu X Hem yckopeHnus: V -coso = L, , yacmuya evliemum us obracmu yepes
JIBIDK

NOJIOBUH) NEPUOOa

T s :
twmz—zﬁ, noamomyv-cosoc:%. CnedosamenvHo, tga:V sine. __o-L, _ L
2 o m V -coso ((DLZJ L,
T
BAPUAHT OTBET
2 /3

KPUTEPUU OUEHKUN PEHIEHUA

1) He BbINOJHEH HUA OJIMH IYHKT, PUBEACHHBIN HIDKE, H/HJIU MPOCTO 3alKCaH BEPHBIN
otBeT — () 6anoB

2) 3ajaHa BeNWYMHA HANPSHKEHHOCTH MO Kak (DYHKIMS PAcCTOSIHHUS OT TPAHMUIIBI.
3anucaHo ypaBHEHHE JBIDKEHHUS YacTUIBI B (opMe BTOporo 3akoHa HproToHa.
BBeneHs! paccTostHUS BJIOJIb TPAHUIIBI U BIITYOb 00JIACTH AJIEKTPUIECKOTO OIS — 3
Oaina

3) Onmcano koyiebaTrenbHOE JBWKEHHUE YAaCTUIBI — YKa3aHa dYacToTa, IEepHUO],
amIuntyaa — 6 6amioB

4) Tlomy4yeHbl BBIpaKEHHUSI TSI TPOEKITUI CKOPOCTH — 9 Gaios



5) IlonydeH BepHBIN OTBET Ha BOMPOC 3a7aun — 12 6ayioB

(16 0ayIIoB) [TonoxuTtenpHO
3apsOKCHHAsT ~— MHKpOYacThlla, — TpH
IBIDKEHUM CIIpaBa HAJIEBO 1O TPSIMOM
TpaekTopuu (CM. pHC), BIJETaeT B
00JacThb, T7Ie CO3AaHO MarHUTHOE MOJIE.
Orta ob6nacTh uUMeeT (GopMy ATUHHOU
MOJIOCHI IIUPHHEI L, neprnenauKysipHoii
K TPaeKTOpUH yacTuilpl. OHa COCTOUT U3
ABYX "acTeil 1 u 2, B Kax10i 13 KOTOPBIX
CO3/1aHO OJIHOPOJHOE MAarHUTHOE MOJIE, a
BEKTOpHI Nosiel B1 v B2 HanpaBiieHbl OT

T

HaOJr01aTeNsl U IEPIEHAUKYIISIPHO K BEKTOPY CKOPOCTH YacTulibl. ['panuiia yacteit MN
napajuieNibHa TPAeKTOPUHU YacTUIIBL. YacTuia BieraeT B 001acTh 1 Ha pacCTosHUU S OT
rpanuiel MN 1 BbUIETa€T M3 MarHUTHOTO MOJISA, JABHUIasCh MO TOW K€ TPACKTOPHUH.
W3BecTHO, 4TO MpU ABUKEHUHM B MArHUTHOM II0JIE€ YacTHUlla OJMH pa3 noObIBaia B
obnmactu 2. OmpenenuTe OTHOUIEHWE MIMPUHBI MOJOCHI MarHuTHOro mosst Lk
PACCTOSIHUIO S TPHU YCJIOBHUH, YTO BpEMSs JIBIKCHHS 4acTHUIBI B oOjacTu 1 B 2 pasa
OoJibllie BpeMEHU €€ ABUKEHHS B 00JIaCTU 2, a OTHOILIICHUE BETUYUH UHIYKIUHN MOJei
paBHO B2/B1 = 4. Cuutath, 4TO 00JaCTH MOJICH UMEIOT YETKUE TPAHUIIBI, H3ITyUCHUEM

U BIIMSTHUEM CHJIBI TSDKECTH ITPEHEOpEYb.

Pewenue:




Paouycer u nepuoowl osudicenusn wacmuy 8 00HOPOOHOM MASHUNMHOM NOJe

mv mv 2mm 2mm
R1:_’R2:_7T1:_’ 2T T 5

qB, B, qB, qB,
B R_B_,

Bl RZ Bl

Hlupuna nonocel u paccmosnue 0o eparnuyvt MN

L=2(R,—R,)sina, S=R (1-cosa), 20e « - y2on mencoy 6eKmopom CKOpoCHmu

epanuyeu

Bpemena osuoicenus wacmuywt 6 oonacmsax 1 u 2

2(m— 2(m—
tl:iT1=2—a2nm:2a£ = (n oc)TZZ (n—a) 2nm:2(n_a)ﬂ
21 2n qB, qB, 21 2 QB, qB,
OmHowenue spemer u 8eIUdUHa yeua
L__ o i: o K=n, o= nm ,
t, (n—a)B, (n-a) k+n
OxonuamenvHblll omeem
£=2 1_& sino ’
S R, J(1-cosa)
Bapuanr k n o L/S
2 4 2 /3 2.598076211

KPUTEPUHU OIEHUBAHMNSA PEIHEHUS ITPU ITPOBEPKE

1) He BBINOJIHEH HU OMH MYHKT, IPUBEICHHBINA HUXKE, W/WITU MPOCTO 3aIMCaH BEPHBIN

otBeT — (0 0aToB

2) 3anmcanbl GOPMYIIBI ISl pajnyca TPACKTOPHH W MEPHOJIA JBHIKCHUS YaCTHUIIBI B
OJHOPOAHOM MArHUTHOM Ioje. ONpeneneHo OTHOUIEHWE PANANYCOB TPACKTOPUUI

W/WTY TIEPUOJIOB Yepe3 OTHOIICHUE WHIYKITUHI Toyiel — 4 Oaruia

3) CrenaH pHCYHOK TPAaCKTOPUH YACTHIIBI B KaXKJIOW YaCTH, BBEJCHBI YIJIbI IOBOPOTA
BeKTOpOB ckopoctu Ha rpanurie MN. Onpenenensr Gopmynsl 1is mmpuHbl L u

paccrosiHus S — 8 6auioB

4) OmpenencHbl BpeMeHa BMKEHHS YaCTHIBI B KaKIOW YacTH IO 4Yepe3 HuX
nepuoasl. HaliieHo OoTHOLIEHME BpEMEH ABHKEHHSA. [loydeHO BhIpaxkeHue s

yTiia TOBOPOTa BEKTOpa CKOpOCTH — 12 GamioB
5) HaiifeH moyHbBIN OTBET Ha IMOCTABJICHHBIN B 3a/1a4¢ BOIPOC.



6. Atmochepa HEKOTOpPOW IUIAHEThI COCTOUT W3 IJIOTHOTO OOJIaKa HEMOJIBUKHOM,
OTHOCHUTEIIPHO IUIAHETHI, 3B€3HOM IbLIU. J[JIS MCCICAOBAHUS JAHHOW IIJIAHETHI OBLI
OTMpaBJICH HAJIC)KHBIH KOCMHUYECKHH almapar «Iapuk», maccod M, m umeromui
dbopmy chepsl, paguycom R. Omnyckasich Ha MTOBEPXHOCTD IUIAHETHI «ITAPUK» JTBUTAJICS
PAaBHOMEPHO CO CKOPOCTBIO V C BBIKIIFOUCHHBIMHU JBUTATEISIMU. 3a0upasi HeOOIbIINe
MOPIIMU  «3BE3HOM MBUIN» M3 aTMOC(epbl IUIAHEThI, «IIAPUK» YCTAHOBWJ, YTO
IJIOTHOCTh TBUIA OOpaTHO MPOMOPIIMOHAIIBHA KBAApaTy PACCTOSHUS 10 IIEHTpa
miaHeTel . Haligure mo gaHHBIM  COOpAaHHBIM  «IIAPUKOM» KO3 UIueHT
POTIOPIIMOHATIBHOCTH @@ MEXY IUIOTHOCTHIO OOJlaka MbUIA U r~2. Cuurathb yJapbl
MBUTMHOK 0 KOCMUYECKUM arapaT abCoII0THO ypyruMu. Macca TiaHeTsl M.
Pewenue:

llepetioem 6 cucmemy omcuema, ceéazanuyro ¢ wapom. Toeoa nvliunku 6y0ym
«Haemamvy» Ha wWap co CKopocmuio V.

Ilockonvky chepa — cummempuunas gueypa, 6K1a0 8 CULY 83auUMOOeticmaus. NblIUHOK
c wapom 6yoym 0asamev MOJbKO «Haiemarwowuey umnyivesl. llpu cymmuposanuu
UMNYTILCOB OMIEMAOUUX» NOTYHUUMCSL HOTb.

m;v - o
Tozoa no 3UU nonyuum: Ny, = TL 20e Mj — macca | -oti nviaunky, a Niy — npoexyus

CUIbL peakyuu Onopbl, Oeticmeayiouell Ha 1-10 NbLIUHKY.
Ilo 3-my 3axony Hetomona: ) Ni, = F, 20e F — cuna, oeticmeyowas na wiap co cmoporivl
8cex NbLIUHOK.

m;v Viv Vi h;
Honyuum: F = 5 N;),= ZTLZZPTLZZpVZ?‘Z pVSZTL:psz
> Vi~ 0bvem s6cex coOumbix NLIIUHOK, A Ce008AMENbHO, PAGeH 00beMy YUIUHOPA —

Sh=xrr?h, h — sbicoma yununopa.

Ilo emopomy 3axony Heromona: F — G I\i—rzn: 0

F mar?v?
Honyyum, m = — = ———
G— GM
r
GMm
Cneoosamenvho, @ = ——
nr<v

KPUTEPUU OUEHKUN PEHIEHUA

1) He BbINOJHEH HA OJIUH IYHKT, PUBEACHHBIN HIDKE, H/HJIU MPOCTO 3alKCaH BEPHBIN
otBeT — 0 OayIoB

2) Yka3aHO, YTO PAaBHOMEPHOE [BIDKECHHE IOCTHTAeTCS 3a CUET PaBCHCTBA CHIL:
CPAaBUTALMOHHOTO B3aMMOJIEUCTBUA C IUIAHETOM W CHJIbI, B3aUMOJICUCTBUS C
MNbUIMHKAMH — 6 0aJIoB

3) YkazaHo, 4TO paBHOMEPHOE JBIIKEHHE JOCTHUIaeTCsA 3a CYET PaBEHCTBA CHIL
FPAaBUTALIMOHHOTO B3aWUMOJECHUCTBUS C IUIAHETOM W CHIIBI, B3aMMOJICHUCTBUSA C
nbUTMHKaMU. OCYIIECTBIEH MEPEXOJ B HOBYKO CHCTEMY OTCUETa, CBSI3AHHYIO C
«IIAPUKOM». 3aMUCaH 3aKOH U3MEHEHUS] UMITYJIbCA JIJIs MBUIMHOK, U YKa3aH CHEKTP
HajeTaHus (ONMUCAHO WM CIOBaMM, WM HAa PUCYHKE, YTO CYMMAapHBIA HUMIYJIbC



OTJIETA PaBEH HYJII0), COOTBETCTBEHHO M3MEHEHHUE UMITYJIbCA PABHO HAJIETAIOIIEMY
— 12 Gamnos.

4) Yka3aHO, 4TO pPaBHOMEPHOE JBM)KCHHE JIOCTHUTACTCS 3a CYET PaBEHCTBA CHII:
IPaBUTAIIMOHHOTO B3aUMOJICMCTBUSI C TUIAHETOM M CHJIbI, B3aUMOJCHCTBUSA C
nbUIMHKaMu. OCYIIECTBIICH MEPEeX0J B HOBYIO CHCTEMY OTCUETa, CBSA3AHHYIO C
«IIAPUKOM». 3alliCaH 3aKOH U3MEHEHUS! UMITYJIbCA JJIsl IBUIMHOK, U YKa3aH CIEKTP
HajeTaHusl (OMUCAaHO WJIM CJIOBaMH, WM HA PUCYHKE, YTO CYMMAapHBIM HMITYJIbC
oTJIeTa paBeH HyJ10). Haiinena macca nbuid, COUTOMN «IIapUKOM» B 3aBUCUMOCTH OT
paccTosHUS A0 LIEHTpa IU1aHeThl — 18 Gamios

*JlomycKaeTcsi, YTO B CHJIE TPABUTAIMOHHOTO B3aMMOJCHCTBHS YKa3aHO PacCTOSHUE,
BKJIIOYAIOIIIEE PAIAYC CIIAPUKAY.

5) INony4eH BEepHBIA OTBET, C YYETOM BCEX MPEIBIAYIINX TYHKTOB.



CuryanuoHHasi 3agaqa

B MenuuuHe yacTo MCHOJB3YIOTCS CYCIIEH3MM — BELIECTBA, MPEICTABIAIOLIME COOOH B3BECh
TBEPAbIX 4YaCTHUIl B JKUAKOCTU. B mabopaTopum NpOBOAWUTCA HCCIEAOBAHUE CYCIIEH3UH,
MOJIy4EHHOM Ha OCHOBE BOJIBL. J[JIs OTIbITa B3SUIH JKUAKOCTH, BEICOTA CTOI0a KOTOpoi paBHa 0,2 M.
B HayanpHBIE MOMEHT BPEMEHM YacTHULbI ChepudecKoil (OpMBI pachpepeseHbl B JKUAKOCTH
paBHOMepHO. IlmotHocTs Matepuana uyactuy 2800 kr/m3. B Tabnuue npHBeIEHBI
JaMeTpajIbHbBIE pa3Mephl YaCTHUI] M MACCOBBIE IOJIH (PpaKIuii, OydeHHBIE B HAYaIbHBII MOMEHT
BPEMEHHU

d, MM q, %
0,1 25
0,01 35

0,001 40

OHpe,I[eJ'II/ITe BpCM:I MOJHON OYHMCTKH >XHJKOCTH OT 4YaCTHIL KaxXaoi AUCIICPCHOCTH. Kaxkas
MaccoBas O0Js CaMbIX MCJIKUX 4YaCTHI] 6YIIGT IMPUCYTCTBOBATHL B OCAAKC K MOMCHTY BPCMCHHU,
Koraa BCC OCTAaJIbHBIC YaCTHUIIbI OC}I,ZLYT?

I[OHOJIHHTCJII)HI)IC CBCACHMUA:

KoadduimenT ruipoauHaMHuecKoro CONPOTUBIICHUS JIBHXKYILIEHCS B JKMJIKOCTH C(hepruecKoi
2
v

vactuipl C), pasen 0,4. Cuna comporusienus ¥ = SC,p - The S — mwIoniaabe NONEPEYHOTO

CCUCHUA 4YaCTHUIbI, Cy - KOS(l)(bI/IHI/IGHT J1000BOTrO COIIPOTUBJICHUSA, P — INNIOTHOCTb KHUAKOCTH,
U — CKOPOCTh OC€AaHUA YaCTUIIbI.

Pemrenmne:

PaccmoTpuM nBrKEHHE 4acTHIBl HA YCTAaHOBUBIIEMCS pexume. Ha dacTuily JeiCTBYIOT CHIIBI,
MIOKa3aHHbIE CXEMATUYHO HA PUCYHKE 1:

—

AY

—

AF.




Puc. 1 Pacuérnas cxema

3neck F ., — cuia TskecTH, F — cuna Apxumena, Y — cuiia COnpoTuBiieHus, F — pe3yabTupyromas
cuia.

3anuIneM CHIIbI, IeHCTBYIOIINE Ha YACTHILY.
Cuita TSKeCTH:
Frmk =mg,
IJIe m — Macca YaCTHYKH, KOTOpasi MOXKET ObITh HalJIeHA KaK:
m = p‘{V‘{'
r7e Py — INIOTHOCTh MaTepuasa 4acTuuku, V; — 00bEM YaCTHUKH.

T.k. yactuna umeet chepudeckyro hopmy, To 00bEM HaxoauTcs 1o popmye st 00bEMa mapa:
|4 ! d3
=-7
16

OKOHYATEILHO JJIs1 CHJIBI TS2KCCTH !

1
Fram = gpqngd3

Cwita Apxumena:
Fa = psgVs,
T/ie Py — TUIOTHOCTH BOJBI.

C y‘léTOM 3aIlMMCAHHOI'O paHee 00BEMa YaCTHUIIBI:

1
Fp = = pygnd®
6
CI/IJ'Ia COIIPOTUBJICHUA:
UZ
Y=S Cy Ps 7,

rae S — miomaib NOMePEeYHOro CEYEHUs 9aCTHIKH, Cy, — K03 UIMEHT T000BOTO COMPOTHUBIICHHS,

U — CKOpOCTB oCCaaHus YaCTU4YKHU. quTBIBaSI, qTO 1Jiomaab nonepequro CCUCHUS MOXKECT 6I)ITI)
HaleHa KaK:

T
S =—d?
4

Bblpa}KeHI/Ie AJI1 CUJIBI COIIPOTUBJICHUA ITPUMET BUA:



T
Y = 3 yPed?V?

VYCTaHOBUBIIMICS PEXUM XapaKTEpPHU3yeTCsl TEM, YTO YaCTHUIbl OCENAl0T C TOCTOSHHOM
ckopocTblo. ClEeICTBEHHO, YCKOpeHue paBHO Hymwo. [lostomy BTOpoil 3akoH HbroToHa B
MIPOEKIIMY HA BEPTUKAJIbHYIO OCh 3alMILIETCS B BUJIE:

FI‘H)K_FA_Y:()

NI

gd ( ) 1 C )
P — = — v
3 Pq — Ps 4 yPs
Bripakast u3 moJy4eHHOTO BBIPXKEHHUSI CKOPOCTh KaK (PYHKIUIO AHAMETPa YACTHIIBI, TOTYIHM:

Py — Pg
=2 |5 "gd
R T

HOIICTaBI/IB HN3BCCTHBIC BCJIMYMHBI, ITIOJTYUUM:

v=17672Vd

COOTBGTCTB@HHO, BpEM: OCCAAHUA TON WJIM MHOM Q)paKI_II/II/I, OTO BpPEM:, 3a KOTOPOC YaCTHUYKH,
HaxoJdg1mureCs Ha YPOBHE 3€PKaIa ) KUAKOCTHU, OKAXYTCSA HAa AHE, T.C:

h h

v 7.672Vd’

e h — BBICOTA cTONOA KUIOKOCTHU, UV — CKOPOCTDH OCCAaHnA

C y‘{éTOM YUCIIEHHOTO 3HAYEHUS BBICOTHI CTOJIOA KHUAKOCTH:

. 02 0,026
7,672\/d  Vd
Breraucimm Bpemst IOJTHOTO OCETaHUS T KaKI0H (GpakiuK U CBEAEM pe3yabTaThl B TAOIHUITY:
d, MM T,c
0,1 2.6
0,01 8,22
0,001 26

Takum O6p330M, qepe3 26 CCKYHI 9aCTHIIbI BCEX PasMEPOB OCAAYT HAa JHO, U HECYIAsd ) KUIAKOCTb

OYHUCTUTCA OT YaCTHUII.



Bce yacTunpl, KpoMe camMbIX MEJIKUX, TOJTHOCTBIO OCSAYT yepe3 8,22 ¢ mociie Havyasia cernaparum.

Haiinem 10110 camMbIX MEJIKHUX 4aCTHL, KOTOPBIE YCIEIOT OIIyCTUTHCS HA THO K 9TOMY BPEMEHH.

d = 0,001 mm

I[OJISI OCCBIIMX YaCTHUI HAXOJUTCA KaK:

T

q,0_01 = qo.01 T!

r7ie T — BpeMs cemapanuu, T — BpeMsi ocelaHus COOTBETCTBYIOMIEH ¢ppakunuu. YUncaeHHo:

T

! —
q 0.001 — do.001 T

, 8,22 .
q 0.001 =40- Y = 12,65 )

MaccoBble J10J11 9acTUIl K&KI0U (hpakiuu B 0cajKe HaXoAsITcs 1o popmyIe:

4

qu _ qi
' q,O.l + q,0.0l + q,0.001

rae q 'l. — JIOJISI OCEBIIMX YAaCTHUIl KXKIOH (QpaKIuu.
Bpranciiim 3T0 3HaYE€HHE U1 CAMBIX MEJIKUX YaCTHII.

q" — 4’0001 - o001 _ 12,65
0.001 9017900190001 254+35+ 12,65 72,65

= 0,174.

[Tonyuunock, 4To B OcCajJke K 3TOMY BpeMeHH OyAer mpucyrcTtBoBath 17,4% caMbIXx MEIKUX

HacCTHII.

Oteert: 26 cexynn; 17,4%



