depepanbHoe rocyfapcTBeHHOE BloayKeTHoe

ob6pazoBaTenibHoOe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

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

ONTMMMNUNALOA WKOJIbHUKOB «WWAI' B BYOQYLEE»

[Tpodpuas: Pusnka (I Ipodeccop KykoBckin)
Bapmant: 1 Kaacc: 11

3apaua 1 (8 banr06). «'ope-sKCIIEPUMEHTATOPBD) PEIIUAU U3TOTOBUTH AHMH3Y U3
ITIOAPYYHBIX MATEPUAAOB AAS TOAyUeHHA oruf. Haranm ABa cheprdecknx TOHKUX CTEKAQ
PA3HBIX PAANYCOB, COCAMHHMAH HX, KAK IIOKA3aHO HA PHCYHKE, M 3aAHAH IIPOCTPAHCTBO
MEKAY HEMHU BOAOH. [IpoBepuan cucremy, ona cpaborasa. BoAy M3 AMH3BI BEIAUAHM U
OIIYCTHAU AMH3Y B OOABIIIYIO EMKOCTh C KEPOCHHOM, TAK, YTO BHYTPh AIH3BI KEPOCHH HE
momaA. Kak u BO CKOABKO pa3 M3MEHHMAACHh OIITHYECKas CHAa cucreMel? [Tokazartean

IIPEAOMACHUSA BOABI IPHHATD paBHBIM 1,33, Bosayxa 1, kepocuna 1,39,

r|

3apaua 2 (710 6as108). AByXaTOMHEIIT HACAABHBIN T'a3 yIaCTBYET B 2 3
mnporeccax 1-2-3-1 u 1-4-3-1, rpaduku, xoropsix uzoopaxensr va p'V)
amarpamme. KpmBas mpomecca 1-4-3 mpeacraBasger u3  ceba  Ayry
OKPY:KHOCTH. VI3BeCTHO, YTO TEPMOAMHAMIYECKIE KITA nukaos: N1 ¥ A,
coorseTcTBeHHO. HafianTe oTHOIIEHNE paboT, COBEpIITAEMBIX B ITHKAAX 1- /

2-3-1 u 1-4-3-1. /

3aaaua 3 (70 bas108). PaccanTarh 9KBUBAACHTHOE COIIPOTUBACHHE
IEIH  IIOCTOAHHOIO TOKA, IIPEACTABACHHONW Ha  PHCYHKE, €CAH
comporuBAcHUs ~ Ipu  HOpMaabHbIX  ycaoBusix  (0°C)  paBHbl
Ri=10m,R; =20M,R3=30M,Ry =40MR; =50M Bo ckoarko
Pa3 M3MEHHUTCA COIPOTHBACHIE CXEMBI C ITOBBIIICHHEM TEMIIEPATYPHI AO R:
50°C, ecAm pe3HCTOPHI BBHITOAHEHBI M3 MEAH, 4 TEMIIEPATYPHBIH _

koappurmeHT MEAN paBeH 0,043 K~ ConporusaeHIEM

eS|
s

COCAMHHUTEABHBIX IIPOBOAOB MOKHO IpeHeOpedb. OTBET OKPYIAUTH AO

COTBIX.

3apaua 4 (12 basn08). B obAacTH ITOAYIPOCTPAHCTBA C IIAOCKOH
I'PaHUIIEH CO3AAHO IAEKTPHYECKOE TIOAE, BEKTOPHI HAIIPAAKEHHOCTH KOTOPOTO E
HAITPABACHBI IEPIIEHAUKYASPHO K I'PAHHIIE (CM. PHC), 2 UX BEAHYNHA IIPAMO /<
IIPOIIOPIIHOHAABHA PACCTOSHHIO AO TIpaHHIBL B a1y o00Aacts 1OA

HEKOTOPBIM yIAOM @ K TPAaHHIIE BAETAET ITOAOKHTEABHO 3apsKEHHAsA

mukpouactuia. OnpeAeAnTe TAHIEHC BEAHYHHBI 3TOTO YTAQ, €CAH HM3BECTHO, YTO YACTHIIA BBHIACTEAA H3
obAacTH Ha pacCTOAHUU (OT TOYKHM BXOAQ2 BAOAB IIAOCKOCTH TPAaHHUIEBI) B 2 pa3a OOABIIEM, YeM
MAaKCHMAABHOE PACCTOAHNE, Ha KOTOPOE YACTHIIA YTAYOHAACh B 00AaCTh oA, VsaydeHnem m BAMAHIEM

CHABI TSKECTH IIPEHEOPEUB.

(npodosncerue 1a obopome)

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



3apaua 5 (16 6as106). I1oAOKUTEABHO 3apAKEHHAA MHKPOYACTHUIIA, IIPU ABUKEHHUH CIIPaBa HAAEBO
10 IPAMOM TPACKTOPUU (CM. PHC), BAETAET B OOAACTD, TAC CO3AAHO MATHUTHOE ITOAC. DTa OOAACTH UMEET

dopMmy  AAMHHOH — moAocel  mmpuHE L,

/_\_/ HepneHAI/ncyAﬂpHofI K TPACKTOPUU YIACTHULIBL. Omna

A\ 1 ® B1 A% COCTOUT U3 ABYX dacted 1 m 2, B KaKAOH H3
€ f-—-—-----=--- KOTOPBIX CO3A2HO OAHOPOAHOE MATHATHOE IOAE, 4
M N BEKTOPHl ITOAeH B; m Bz mHampaBaeHB OT

B HaOAFOAATEAS] U IIEPIEHAUKYAAPHO K BEKTOPY

2 ® ckopocty  wacTuitel. I'pammma  wacren MN

2 L ITAPAAACABHA TPAECKTOPHH  JacTHHBL — YacTmia

BAETAET B 00AaCTh 1 Ha paccToAHNN S OT IPAHHIIBI
/\_/ MN u BBIACTAET U3 MATHUTHOTI'O ITOASl, ABUTQAICB TIO
TOM e TpaekTopun. M3BecTHO, 9TO IIPU ABHKEHIH

B MAaTHUTHOM ITIOA€ YaCTHIIAa OAWH pas HO6I>IB2.A2. B

obaactu 2. OrpeAeAnTe OTHOIIECHHUE IIIIPUHBL IIOAOCH MATHUTHOTO ITOAA L K pacCTOAHUIO S IIPH yCAOBHH,
YTO BpEMA ABIKEHHSA YaCTHIBI B oOAacTH 1 B 6 pa3 OoAabllre BpeMeHH €€ ABHKEHHSA B 0OAacTH 2, a
OTHOIICHUE BEAMYHH HHAYKLHIT TOACH paBHO Bz/B; = 3. Cunurare, 4T0 00AACTH ITOACH UMEIOT YCTKUC

FpaHI/IL[bI, HU3AYICHHUECM U BAUAHUCM CHABI THAXKECTH HPCHC6PC"II).

3apaua 6 (24 basna).  Armocdepa HEKOTOPOH IIAAHETBI COCTOHT N3 IIAOTHOTO OOAaKa
HEIIOABIDKHOH, OTHOCHUTEABHO IIAAHETBI, 3BE3AHOM IIBIAH. AAA HMCCACAOBAHHA AAHHOHM ITAAHETBI OBIA
OTIIPABACH HAACHKHBIH KOCMIYECKHH aIIIapaT «apuK», Maccoit M, u umeroruii popmy cdepsr, paAnycom
R. Omyckaich Ha IIOBEPXHOCTH ITAAHETHI «IIIAPHK» ABHTAACH PABHOMEPHO CO CKOPOCTBIO V C
BBIKAFOYCHHBIMH ABHIATEAAMH. 3a0Hpas HEOOABIIIHE TOPIIHH «3BE3AHOI IIBIAMY H3 aTMOCEPHI IIAAHETE,

«MIAPUK» YCTAHOBUA, YTO ITAOTHOCTH IIBIAM 3ABHCHT OT PACCTOAHHUS AO ICHTPA ITAAHCTBI £ IIO 3aKOHY
a “

p = 2 & - HN3BECTHAA KOHCTAaHTA. HaI/IAI/ITC 110 AAHHBIM CO6paHHI)IM (<H_IapI/IKOM>> MacCCy ITAAHCTBIL. Cunrath
T

VAQpPBI ITBIAHHOK O KOCMIYECKUH aIlTapaT aDCOAFOTHO YIIPYTHMHL.

Curyanmonnasa 3apada (20 6asi08). B MeAnnmHe 9acTo HCIIOAB3YIOTCA CYCIICH3HH — BEIIECTBA,
IIPEACTABAAFOIIIHE COOOH B3BECH TBEPABIX YACTHIT B KHAKOCTH. B AaDOpaTOpHH IIPOBOAHTCA HCCAEAOBAHHE
CYCIICH3UH, TIOAYYEHHOH Ha OCHOBE BOABL AAfl OIIBITA B3IAM CYCIIEH3HIO, BBICOTA CTOADA KOTOPOM paBHA
0,2M. B HagaApHBII MOMEHT BPEMECHH YACTUIBI CEPUIECCKOH (POPMBI PACIIPEACACHBI B IKUAKOCTH
paseomepro. [TaoTHOCTS MaTepraa wactir 2800 Kr/mM>. B tabAnrie mpHBeACHEr AMAMETPAABHEIE PA3MEDDI

YACTHI] H MACCOBBIE AOAM (DPAKIINIA, ITOAYICHHBIE B HAYAABHBI MOMEHT BPEMEHN

B Tedenne kakoro BpeMeHH ITOCAE BCTPAXUBAHHA MOKHO HAOPATHh CYCIICH3HIO d, Mm q, %
IIIIPHUIIOM, HE KACaAChb AHA COCYAd, YTOOBI B IIIIPUIIE OKA3AAHCH YaCTHIIBI BCEX 01 75
HIMEIOIIUXCA pa3MepoB? Kakum AOAMKEH CTaThb AUCIIEPCHBIN COCTaB (MacCOBBIE AOAU i
YACTHIT KAZKAOTO pa3Mepa) OCAAKA Yepe3 5 CEKYHA ITOCAE HAYaAd CEITAPAIINH CYCIICH3HHI 0,01 35
METOAOM OTCTAUBAHUSA, ECAU IIPUHATD, YTO B AAHHOM OIILITE BCE YACTHUIILI HAXOAATCA B 0,001 40

PaBHOBECHOM COCTOSHUH?
AOIIOAHUTEABHBIE CBEACHUA:

Koa(p(pHuHeHT THAPOANHAMHYECKOTO COIPOTHUBACHHSA ABIKYIIICHCA B KHAKOCTH ccpepﬂqea(ofxi YACTHUILIBI

TAC S — IIAOIIAADb HOHCPC‘IHOFO CCUCHUA YaCTHIIBI,

b

2
Cy pasen 0,4. Cuaa conporusseHus ¥ = SCypv?

Cy — xoadurenT AOGOBOTO COMPOTUBACHUS, 0 — HAOTHOCTD AKHUAKOCTH, U — CKOPOCTD OCEAAHHS JaCTHITHL.
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ob6pazoBaTenibHoOe yupexaeHune Bbicliero ob6pasoBaHms

«MOCKOBCKWMIN rocyAapCTBEHHbIN TEXHUYECKNIN YHUBEPCUTET

nMeHn H.3. bBaymMaHa (HauMoHanbHbIN MCCNeaoBaTeNbCKUIN YHUBEPCUTET)»
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Kpurtepuu oLieHHBaHHS OJUMIHALHONW pabOThI

IIpouas: Pusnka («IIpodeccop KykoBckuii»)
Ilpenmer: Pusnka
Kaacc: 11, BapuanT 1

Sagaune 1 (makcumanbHas oreHka 8 6.)

Kpurepuii (BbI6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMOIHEH HU OfMH NYHKT, NPUBELEHHBIA HUXKe, U/UJH NPOCTO 3aMUCaH BEPHBIH OTBET. 0
3anucaHa (opMy/a MIIU(OBIIHKA. 2
BepHo npumeHeHa ¢opmyna LIAGOBLIMKA B ABYX CJIydasx. 4
BepHo npuMeHeHa ¢opmyna LIHGOBIIKKA B IBYX cjaydasx. [losydeHO OTHOLIEHHE JJISi ONTHUECKUX CHJI, HO 6
HeT YKa3aHUsl Ha CMEHEHHbIH THIT JHUH3BI.
[TonyueH BepHBIH OTBET Ha BOMPOC 3aJauM, C YYETOM BCeX MPENbIAYIIHX MYHKTOB. 8
3amaHue 2 (makcuManbHas oueHka 10 6.)
Kpurepuii (BbiGpaTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMoOsIHEH HU OfMH MYHKT, MPUBEIEHHBIE HUXKe, /UK OPOCTO 3alKCaH BEPHBIH OTBET. 0
3anucana ¢opmyna KIIJ[ TensoBo# MaliyHbE yepe3 TeMJO XOJOAUJIbHUKA. 3
3anucaHa (opmysa KII1J TensoBol MaliMHbI Yepe3 TEMJIO XOJOAUJIbHHKA. YKa3aHO, UTO OTBOIMMOE KOJHUe- )
CTBO TEMNJIOTHl OOMHAKOBO B LHUKJAX.
3anucana ¢opmysa KIIJ[ TennoBoll MalIMHBl Yepe3 TEMJO XOJOAHUIbHUKA. YKa3aHO, YTO OTBOAMMOE KOJIHUe- 8
CTBO TEIJIOThl ONHHAKOBO B LKKJAaX. [losyueHo BbipaxkeHHe HJif OTHOLIEHUS] paGoT, HO HOMYIleHa BBIYHCIHU-
TeJibHas olKOKa.
[TonyueH BepHBIH OTBET Ha BOMPOC 3aJauH, C YYETOM BCeX MPENbIAYIIHX MYHKTOB. 10
3amanue 3 (makcuManbHas ouenka 10 6.)
Kpurepuii (Bbi6paTh COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMoOsIHEH HU OfMH MYHKT, MPUBEAEHHBIE HUXKe, /UK NPOCTO 3alKCaH BEPHBIH OTBET. 0
BEpHO NpelcTaBjeHa GopMyJia pacyeTa KBUBAJEHTHOIO CONPOTHBJ/IEHUS 3
BEPHO PAcCUHMTAHO SKBHUBAJIEHTHOE CONPOTHBJIEHHE C TOYHOCTBIO 10 +-0,03 Om 5
BEpHO MNpelcTaBjeHa GopMyJia pacuera CONPOTUBIJEHHS C U3MEHEHHeM TeMIlepaTyphl 8
BEPHO PACCUHUTAHO H3MEHEHHe PKBUBAJIEHTHOrO COMPOTHBJIEHHS ¢ TOUHOCTBIO 10 +-0,03 10
Sananne 4 (makcumanbHas oreHka 12 6.)
Kpurepuii (BbI6path COOTBETCTBHE OLHOMY KPHUTEPHUIO) Baan
He BbIMOJIHEH HU OfMH NYHKT, PUBELEHHBIE HUXKe, U/HJH NPOCTO 3aMHCcaH BEPHBIH OTBET. 0
3anaHa BeJMYMHA HANPSKEHHOCTH MOJsT KaK (DYHKIHs PacCTOSHHUS OT IPAaHHLbl. 3anmucaHO ypaBHEHHe JBHU- 3
JKeHHUS 4acTHLBl B (hopMe BToporo 3akoHa HetoToHa. BBeneHbl paccTosiHUS BIOJIb TPAHHUILE! U BriyOb 00JacTh
3JIEKTPUUECKOTO MOJS.
OnucaHo kKosneGaTesbHOE NBHXKEHHe YaCTHLbl — YKa3aHa 4acToTa, MePHOM, aMIIUTYIA. 6
[TonyueHs! BblpaxKeHUs AJIs1 TPOEKLUH CKOPOCTH. 9
[TonydeH BepHBEIH 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
CTBHS C IIJIAHETOH U CHJIBI, B3AUMOJIEHCTBUS ¢ MBIIMHKaMH. OCyIIecTB/IEH MepPeXo/ 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. (8 GammoB) «l'Oope-3KCIEPUMEHTATOPBD) PEIIWIN H3TOTOBUTH JIMH3Y U3

MOJPYYHBIX MaTepuajoB i mMoiydeHust orHa. Hamum nBa cdepuueckux
TOHKUX CTEKJIa pa3HbIX PAJANYCOB, COCTUHUIMN UX, KaK MTOKa3aHO Ha PUCYHKE,
U 3aJUId NPOCTPAHCTBO MexAy HuUMH Bojoil. IIpoBepuiiv cuctemy, oHa
cpaboTtana. Boay U3 TUH3bI BBUIMIIU U OITYCTHIIN JIUH3Y B OOJIBIIIYIO EMKOCTb C
KEPOCHUHOM, TaK, UTO BHYTPh JIMH3bI KEPOCUH He monai. Kak 1 Bo CKOJIBKO pa3
U3MEHWIAach onTuyeckas cuia cuctembl? [lokazaTenb mpenoMiieHUs BOJIbI
NpUHATH paBHbIM 1,33, Bo3nyxa 1, kepocuna 1,39.

Pewenue:
Ucnonvsyem ypasnenue winugosuura:

D. = nBomﬂ 1 ( 1 + 1 )
1 =|—- _
nBo3,ayxa Rl RZ
D, = nBos,qyxa 1 ( 1 n 1 )
, =|—— _
nKEDOCHHa Rl RZ
< Npo/bl _1)
D n
Credoeamenvio, = = ~—2 = = —1,18
Dy ( BO3/yxa _1)
NkepocrHa

Tonyuum, umo nunza uz coouparoueli, cmana pacceusarouyel.

KPUTEPUU OLNEHKHU PEHIEHUA

1) He BBINOJIHEH HU OJIMH TYHKT, IPUBEICHHBIN HUKE, H/UJIH IPOCTO 3aIMCaH BEPHBIN
otBeT — () 6aioB

2) 3amnucana ¢popmyia numdoBiuka — 2 Oana

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

4) BepHo nmpuMeHeHa GpopMyIia NLTH(OBIIUKA B IBYX ciiydasx. [loiay4eHo OTHOIIeHUE
JUTS ONTHUYECKUX CHUJI, HO HET YKa3aHMsI Ha CMEHEHHBIN THIT JTUH3bI — 6 OaioB

5) TlonydeH BEepHBI OTBET HA BOMPOC 33/1a4H, C YIETOM BCEX MPEABIAYIINX MyHKTOB —
8 6asoB.



2. (10 GannoB) JIByxaTOMHBIN HJCaJIbHBIM a3 y4yacTBYET B pt
npoueccax 1-2-3-1 wu  1-4-3-1, r1paduku KOTOPBIX 2 2
n300paxensl Ha P(V) muarpamme. KpuBas nporecca 1-4-3
IpecTaBisgeT U3 ceds Myry okpyxHocTH. M3BecTHO, 4TO
tepmoauHamudeckue KIIJ[ mukios: m1 m mz. Haiigure

OTHOIIIEHUE PadoT, CoOBepIIaeMbIX B Itukiax 1-2-3-1 u 1-4-
3-1.

3

Pewenue:
B yuxnax 1-2-3-1 u 1-4-3-1 npoyecc 3-1 saensemca odwum u 0OHOBPEMEHHO
XOJIOOUIbHUKOM.

A; A;(1—mny)
=0, = —_

LIV NS n;i
A;(1—mny) _ A;(1—1n3)
M 2
A _md—m,)
A;  n(1—mq)

KPUTEPUHU OLHEHKU PEHHIEHUA

1) He BbImosiHEH HU OMH MYHKT, IPUBEICHHBIN HUKE, H/UIM IPOCTO 3alMCaH BEPHBIH
orBeT — 0 OanIoB

2) 3amucana Gpopmysna KITJ[ TermnoBoit MalmMHel 4epe3 TEIIo XOI0AuIbHIKa — 3 Oaria

3) 3amucana Gpopmyna KITJ] TerioBoi MauHbl Yepe3 TEIUIO XOIOANIbHUKA. YKa3aHo,
YTO OTBOJIUMOE KOJIMYECTBO TEIUIOTHI OJIMHAKOBO B IMKJIAX — 5 OasioB

4) 3anucana ¢popmyina KITJ] TemmoBoi ManHel 4epe3 TEII0 XOJ0ANIbHUKA. YKa3aHo,
YTO OTBOJUMOE KOJMYECTBO TEIUIOTHI OAWHAKOBO B IIMKIaX. [lonydeHo BeipaxeHnne
JUTSI OTHOIICHMS paboT, HO JIOMYIIEHA BIYUCIUTENbHAS OITHOKA — 8 OaJTOB

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

10 6anmnos
3. Paccuurats DKBUBAJICHTHOE R, £
COIIPOTHBIICHUE LIENH IIOCTOSHHOIO TOKa, —_—
MPEICTABICHHOW Ha  pPUCYHKE, ecid —
CONPOTHUBJIECHUS npu HOpMaJIbHbBIX Y22
YCIIOBUAX paBHBI R, =10mMm,R, =
20M,R;=30M,R, =40M,Rs =50M. ~
Bo ckoabKO pa3 U3BMEHHUTCS COMTPOTUBIICHUE R R

CXEMbI C TOBBIIIEHUEM TEMIEPATyphl 0
50°, ecii pe3uCTOPHI BBIMOIHEHBI U3 MEIU, a TEMIEpPaTypHbIM KO3DPUIIMEHT Menu
paBed 0,043. ConpoTHBIEHHEM COCIUHHUTEIBHBIX IMPOBOJOB MOXHO IpPEeHEOPEUb.
OTBET OKPYTIUTH O COTHIX.



Pewenue:

R,w@ = Ry - (1 + - AT) = 0,44 - (1 + 0,043 -

W’
/Q
_?_
50°) = 1,39 OmM, —?—
?

1,39
Conpomusnenue ygeauuumcs 8 i 3,16 pa3za.

1 _1+1+1+1+1_1+1+1+
Ro. R, R, Rz R, Rt 1 2 3

Ry = 0,44 Om.

T 137

)

Omeem: 0,44 Om, 6 3,16 pa3a.

KPUTEPUU OLNEHKHU PEHIEHUA

1)

2)
3)

4)

5)

He BbINOIHEH HU OJIMH MYHKT, MPUBEACHHBIN HUXKE, W/WIM MPOCTO 3aMUCaH BEPHBIMA
otBeT — 0 OaoB

Bepno npeacTasnena ¢popmyiia pacyeTa 3KBUBAJICHTHOTO CONPOTUBIICHUS — 4 Oasia
BepHo paccunTaHo SKBUBAJICHTHOE CONPOTUBIICHHUE ¢ TOYHOCTBIO /10 +-0,03 Om — 6
OaioB

Bepro mnpencraBnena ¢opmylia pacuera CONPOTUBICHUS C H3MEHEHHEM
TeMIiepaTypsl — 8§ 6aioB

BepHo paccunTaHo n3MeHEeHHE SKBUBAJICHTHOTO COMTPOTUBIICHUS C TOYHOCTHIO JI0 +-
0,03 — 10 6anoB

4. (12 GannoB) B o6macTu moMynpoCTpaHCTBA C TUIOCKOM
TpaHUIEH CO3aHO DJIEKTPUYECKOE TI0Jie, BEKTOPHI l\/ E
HaIpsHKEHHOCTH KOTOPOTO HaIpaBJICHBI /<'a

NEPHEeHAUKYJIIPHO K TpaHUIle (CM. PHUC), a UX BEIMYHUHA

MPSIMO MPOTMOPIIMOHATBHA PACCTOSIHUIO 10 TPaHUIbl. B 3Ty 0051acTh 10 HEKOTOPHIM

YIJIOM @ K TPAHMIIE BJIETAET MOJIOKUTEIBHO 3apshKeHHAs MUKpodacTuiia. Onpenenure
TAHT'€HC BEJTUYHMHBI 3TOTO yTiia, €CIM U3BECTHO, YTO YacTHIla BbUIETENA U3 00JaCTH Ha
paccTostHUM (OT TOYKHM BXOJa BJOJb TUIOCKOCTH TPaHUIIBI) B 2 pa3a OOJbIIEM, YeM
MaKCUMaJbHOE PACCTOSHUE, Ha KOTOPOE YacThlla YriayOuiach B 0OJacTh MOJS.
N3nyyeHnem u BIUSHUEM CHUJIbI TSDKECTH IPEHEOpEUb.

Pewenue:



Beooum cucmemy koopounam — oce X 60016 epanuysvl, a ocv Y- nepneHoOuKyIsipHo
Hanpaesnena 621yoL 0b1acmu ¢ dI1eKmpudecKum nojiem.

3asucumocms 8eaUUUNbL HANpPANCEHHOCmMuU

E=B-y
A
E Bmopoti 3axkon Hviomona edonv ocu Y
\V/ ma, =—B-y, omkyda credyem ypasnenue
KoJeoanuul a :—E-y, C YUKIUYEeCKOU
X y m
o
> . B 2n
yacmomou w=,|-—, u nepuooom T =—".
m Q)
Ilyemv L1 — wmakcumanvnas enyouna

NPOHUKHOBEHUSL 8 00acmyb noas om epanuysl. T.k. Ha epanuye obracmu y 4acmuybwl
NOJIOJCEHUe PABHO8eCUsl, MO 3MOo amnaumyoa konebanuii 60onv ocu Y. Ilosmomy
MAKCUMANbHASL CKOpocmb 60016 ocu Y pagua V -sina=o-L,.

Ilycmo Ly - paccmosinue om mouxu 6xo0a 600jb NIOCKOCMU SPAHUYbL 00 MOYKU
8b1X004.

Ilo ocu X nem yckopenusi: V -coso = L, , acmuya evliemum u3 oonacmu yepes
tﬂBl/l}K

NOJI0BUHY NEPUOOa

T V -sin :
S =—=" nosmomy V -cosa _ob CnedosamenbHo, tgo. = a_ob :ni.

2 o T V -cosa (mLZJ L,

T
BAPUAHT OTBET
1 /2

KPUTEPUU OLNEHKHU PEHIEHUA

1) He BBINOJIHEH HU OJIUH IYHKT, PUBEICHHBIN HIDKE, H/HJTU MPOCTO 3allMCaH BEPHBIN
otBeT — 0 GanoB

2) 3ajaHa BeNWYMHA HANPSHKEHHOCTH MO Kak (DYHKIMS PAcCTOSIHHUS OT TPAHMUIIBI.
3anucaHo ypaBHEHHE JBIKEHHS 4acTHIbI B ¢opme BTOporo 3akoHa HbroToHa.
BBeneHs! paccTosiHUSI BIIOJIb TPAHUIIBI U BIUIYOb 00JIaCTH JIEKTPUIECKOTO MO — 3
Oaina

3) Onwmcano koyiebaTrenbHOE JBM)KEHHE YaCTHI[BI — YKa3aHa dYacToTa, IEPHO/I,
aMIuuTyaa — 6 6aioB

4) Tlomy4yeHbl BBIpaKEHHS IS TPOEKITUI CKOPOCTH — 9 0aslIoB

5) Ilony4eH BepHBIi OTBET Ha BOIIPOC 3a1a4yu — 12 6aioB



5. (16 6amnoB) IlonoXUTENBHO 3apsKEHHAsT MUKPOYACTHIA, MPU JIBJKEHHH CIIpaBa
HAJIEBO TIO MPSIMOI TPAeKTOPHUH (CM. pUC), BIETACT B 00JIaCTh, TJI€ CO3JaHO MarHUTHOE
nosie. Jta 00yiacTb MMeeT (opMmy IITMHHOM

' /1_\_{1 y IOJIOCH IIMPUHBI L, MepHeHAUKYIAPHOH K
® TpaeKTOpuH yacTibl. OHAa COCTOMUT M3 JIBYX

-|:/| __________ N i } S yacteld 1 U 2, B KaX/I0i U3 KOTOPBIX CO3JaHO
OJTHOPOJIHOE MAarHMTHOE TIOJIe, a BEKTOPHI

B2 ® nosield B1 v B2 HarnpaBieHbl OT HaOIOAATeNs U

2 NEPIEHIUKYJIAPHO K  BEKTOPY  CKOpPOCTH

L yactupl. ['pannna yacter MN mapamiensHa
/\/ TPAaeKTOPUM dYacTulpl. YacTuia BIETaET B

obnactpb 1 Ha paccTostHuu S ot rpanuisl MN u
BBUIETAET U3 MAarHUTHOTO TIOJIsI, IBUTASICh 110 TOM k€ TpaeKkTopuu. MI3BecTHO, 4TO TIpH
JABMKEHUM B MATHUTHOM I10JI€ YacTHLIAa OJIMH pa3 noObiBasa B obsactu 2. Onpenenure
OTHOIIICHNE MIUPUHBI MOJIOCH MATHUTHOTO MOJISI L K paccTOSHUIO S MpH yCIOBUH, YTO
BpeMsl JIB)KEHUS 4acTUlbl B 00sacT 1 B 6 pa3 Oosblie BpeMeHH €€ ABUKCHUS B
o0JyiacTé 2, a OTHOIICHHUE BEIUYMH MHAYKIMIA nojel paBHO B2/Bi = 3. Cuurats, 4to
o0JjacT MoJied MMEIOT YeTKWE TPaHUIIbI, W3IIyY€HWEM W BIUSHUEM CHIIBI TSHKECTH
npeHeOpeyb.

Pewenue:

Paouycor u nepuoowl 0susicenus uacmuy 8 0OHOPOOHOM MACHUMHOM NOJle

mv mv 2mm 2mm
R=—1 R=— Ti=—0m, T, =—+
aB, aB, aB, aB,



k=22, BBy

1
Bl RZ 1
Hlupuna nonocel u paccmosnue 0o eparnuyst MN

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

epanuye

Bpemena osuoicenus wacmuywi 6 oonacmsax 1 u 2

2(m— 2(m—
H:&lez_az_nngaﬂ b= (TE OL)Tzz (n OL) 27‘5m=2(7£—0t)1
2m 2n B, qB, 2m 2n 0B, qB,
Omuouwenue 8pemen u 8eIuduHa yeua
E: o i: o K=n, o= nm ,
t, (n—a)B, (n-a) k+n
OxonuamenvHblll omeem
Ez 5 1—& sino ’
S R, J(1-cosa)
Bapuanr k n o L/S
1 3 6 27/3 0.769800359

KPUTEPUHU OIEHUBAHMNSA PEIHNEHUS ITPU ITPOBEPKE

1) He BbIMoJIHEH HU OMH MYHKT, IPUBEICHHBIN HUKE, H/UJIH IPOCTO 3aMCaH BEPHBIN
otBeT — 0 OanoB

2) 3amucanbl GOpMYJIBI UTS paauyca TPACKTOPUHU W MEPHOAA JBUKCHUS YACTHIIBI B
OJIHOPOJHOM MArHUTHOM Tojie. OmnpenesieH0 OTHOIIEHHWE PAaJUYyCOB TPacKTOpUi
W/WJIM TIEPUOIOB Yepe3 OTHOIIIEHNE WHIYKIIUN TToiei — 4 Oaruia

3) CnenaH pHCYHOK TPAaCKTOPUH YACTHIIBI B KaXKJI0W YaCTH, BBEJCHBI YIJIbI IOBOPOTA
BeKTOpOB ckopoctu Ha rpanurie MN. Onpenenensr Gopmynsl 1is mmpuHbl L u
paccrosiHus S — 8 6auioB

4) OnpeneneHbl BpeMeHa JBMIKCHHMS YacTHIBI B KaKIOW 4YaCTH MOJS Yepe3 HuX
nepuoabl. HaliieHo OoTHOLIEHWE BpeMeEH IBWkeHHS. [lonmydeHo BbIpaxkeHue st
yTJia IOBOPOTa BEKTOpa CKopocTy — 12 GasioB

5) HaiifeH moyHbBIN OTBET Ha MOCTABJICHHBIN B 3a/1a4e BOpoc — 16 0amioB

(24 ©Oamnma) Atmocepa HEKOTOpOW IUTAHETHI COCTOUT U3 IJIOTHOTO OOJiaka
HETMOABWKHOW, OTHOCUTEIBHO TUIAHETHI, 3B€3AHON mblIK. JIJIsl MccienoBaHusl JaHHOM
MUTAHEThI ObUT OTHPABICH HAAEKHBIM KOCMUYECKUH ammapar «Iapuk», Maccoil M, u
nMmerommii hopmy cepsl, panuycom R. Onyckasch Ha TOBEPXHOCTD IJIAHETHI CIIIAPUK»
JIBUTAJICSI PABHOMEPHO CO CKOPOCTBIO V C BBIKJIIIOYEHHBIMU JABUTATENAMH. 3abupas



HeOOJIbIIINE mopunu <<3B€3,ZIHOﬁ IIBLIIIN» U3 aTMOC(l)Cpr IJIAaHCTBI, «IIApUK» YCTAHOBUII,
a
YTO IJIOTHOCTH NbUIX 3aBUCUT OT PACCTOSAHUS O NIEHTPA IUIAHCTHI I 11O 3aKOHY p = r_z’

@ - Wu3BecTHas KoHcTaHTa. HaiiauTe mo MaHHBIM COOpPaHHBIM «IIAPUKOMY» MaccCy
riaHeTsl. CYuTaTh y1aphl MBUTMHOK O KOCMUYECKHM anmapaTt abCoMIOTHO YIIPYTUMH.

Pewenue:

llepetioem 6 cucmemy omcuema, ceéazanuyro ¢ wapom. Tozoa nvliunku 6y0ym
«HAemamvy» Ha wap co CKOpocmuio V.

Ilockonvky chepa — cummempuunas gueypa, 6K1a0 8 CULy 83auMoOeticmeus NoLIUHOK
¢ wapom 06yoym 0asamv MOILKO «Halemalowue» umnyivcol. llpu cymmuposaruu
UMNYTILCOB «OMNEMAOUUX» NOLYUUMCS 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, oelicmeyiowas na wiap co cmoporil
8cex NbLIUHOK.

m;v Viv Vi h;
Honyuum: F = 3 N;y,= ZTL:ZPTLZZPVZTLZ pVSZf:psz
> Vi~ 0bvem s6cex coOumvix NBLIIUHOK, A CE00BAMENbHO, PAGeH 00beMy YUIUHOPA —

Sh=xrr?h, h — sbicoma yununopa.
Ilo emopomy 3axony Hotomona: F — G I\i—rznz 0

rar?v?

F
Honyuum, m = —; =
G— GM

r

KPUTEPUHU OLHEHKH PEIHNIEHUA

1) He BbINOIHEH HA OJUH IYHKT, IPUBEACHHBIN HIDKE, H/HIH IPOCTO 3aMCaH BEPHBIN
otBeT — 0 OamIoB

2) Yka3aHO, YTO pPaBHOMEPHOC [BMJKEHHEC JIOCTHTAaeTCs 3a CYCT PaBEHCTBA CHIL
FPaBUTALIMOHHOTO B3aUMOJCHUCTBUS C IUIAHETOM W CHJIbI, B3aUMOJICHCTBUSA C
IIBUIMHKaMH — 6 0aJIJIOB

3) Yka3zaHo, 4TO paBHOMEPHOE JBIIKCHHE JOCTHUIaeTCsA 3a CYCT PaBEHCTBA CHIL
CPABUTALMOHHOTO B3aWMMOJIEUCTBUA C IUIAHETOM W CHUJIbl, B3aUMOJCHCTBUS C
nbUIMHKaMu. OCYIIECTBIIEH MEpPEeX0J B HOBYIO CHCTEMY OTCUETa, CBSA3AHHYIO C
«IIaPUKOMY». 3alMCaH 3aKOH U3MEHEHUSI UMITYJIbCA 111 IBUIMHOK, M YKa3aH CIEKTP
HaJieTaHus (OMHUCAHO WJIM CIIOBAMH, WJIM HA PUCYHKE, YTO CYMMApPHBIA HUMIYJIbC
OTJIETa PaBEH HYJII0), COOTBETCTBEHHO U3MEHEHHE UMITYJIhCa PaBHO HAJIETAIOIIEMY
— 12 6annoB

4) Yka3aHO, 4TO pPaBHOMEPHOE JBH)KCHHE JOCTHUTACTCS 3a CUYET PAaBEHCTBA CHII:
FPAaBUTAIMOHHOTO B3aMMOJICCTBUA C IUIAHETOM W CHJIbI, B3aUMOJECHUCTBUS C
nbUTMHKaMU. OCYIIECTBIEH MEPEXOJ B HOBYKO CHCTEMY OTCUETa, CBSI3AHHYIO C
«IIIAPUKOM». 3aMUCaH 3aKOH U3MEHEHUS] UMITYJIbCA JIJIS MBUIMHOK, U YKa3aH CHEKTP
HajieTaHusi (OMKUCAHO WJIM CIIOBAMH, WJIM HA PUCYHKE, YTO CYMMApHBIA HUMIYJIbC



OTJIeTa paBeH Hy/10). Haliena macca nbuid, COUTON «IIAPUKOMY B 3aBUCUMOCTH OT
paccTosTHUS 70 IEHTpa MIaHeThl — 18 Gamion

*JlomycKaeTcsi, YTO B CHUJIE TPABUTAIIMOHHOTO B3aMMOJICUCTBUS YKa3aHO PACCTOSHHE,
BKJIIOYAIOIIIEE PAIAYC CILIAPUKAY.

5) IlonydeH BEpHBIA OTBET, C yYETOM BCEX NMPEABIAYIINX yHKTOB — 24 Oaria



CuryanuoHHasi 3agaqa

B MmenuiuHe 4acTo MCHOJB3YIOTCS CYCIEH3UM — BEIECTBa, MpeAcTaBisiolue coboil B3BeCh
TBEPJBIX YACTHI[ B KUAKOCTU. B mabopaTopuu MNpPOBOAMUTCS HCCIEIOBAHUE CYCIICH3UH,
MOJIyYeHHOM Ha OCHOBE BOABL. [[s1 ombiTa B3AJIM CYCHEH3HIO, BBICOTA CTOJI0A KOTOPOM paBHa
0,2 M. B HayasibHBIE MOMEHT BPEMEHU YacTHIIbI cheprudecKkoi popMbl pacipeiesICHbI B )KUIKOCTH
paBHOMepHO. IlmoTHocTs Matepuana uactun 2800 kr/m3. B TaOnuue nNpHBEEHBI
JTUaMeTpaTbHBIC Pa3MEPhl YACTHIl K MACCOBBIC IO (PPAKITHIA, IIOTYICHHBIE B HAYAJIbHBI MOMCHT
BpPEMEHHU

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

0,001 40

B TeueHue kaxkoro BPCMCHH IIOCJIC BCTPAXHUBAHUA MOKHO Ha6paTB CYCIICH3UIO IIIPHUIIOM, HE
KacajacCb AHa cocynaa, 4yTOOBI B MImpuae OKa3aJIMCh YaCTUIIbI BCCX UMCIOIINUXCA pa3MepOB? Kakxum
JOJDKCH CTaTb ,I[PICHCpCHBIfI COCTaB (MaCCOBBIe JOJIM 4aCTul, KaXa0ro pasMepa) ocCaJKa 4epe3
5 CCKYHI ITOCJIC Ha4dajla Celiapalyu CYCIICH3WM METOJAOM OTCTauBaHHWsA, €CJIW NPHUHATH, YTO B
JaHHOM OIIBITC BCC YaCTUIIbI HAXOJATCS B paBHOBCCHOM COCTOSIHUH ?

I[OHOJIHHTC.]II)HBIC CBCACHUA:

Koad¢uimenT ruipoauHaMHuecKoro CONPOTUBIICHUS IBHXKYILIEHCS B JKMJIKOCTH C(hepruecKoi

2
v
vactupl C), pasen 0,4. Cuna comporusienus Y = SC,p - The S — mwIonaae NONEPEYHOTO

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

Pemrenmne:

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



Puc. 1 PacuérHas cxema

3necb Fg — cuna Tsxkectu, F, — cuna Apxumena, Y — cuia  CONpPOTUBIICHUS,
F — pe3ynpTupyromas cuia.

3anuiieM CUJibl, IEUCTBYIOIINE HA YACTUILY.
Cuita TSOKeCTH:
Fr;mc =mg,
IJIe m — Macca YaCTUYKH, KOTOpasi MOXKET ObITh HalJIeHa KaK:
m = pyVi,
r7€ Py — INIOTHOCTh MaTepuaja 4acTuuku, V; — 00bEM YaCTHUKHU.

T.x. gactuiia umeet chepuieckyro Gopmy, To 00BEM HaXouTCA 10 hopmMyJie st 00bEMa mapa:

1 3
Vq:gﬂ,’d

OxoHYAaTEILHO JJIsI CHJIBI TS2KECTH:

1 3
Ergw = gpqngd

Cwita Apxumena:
F A = Psd Vl{'
T/i€ Py — TUIOTHOCTH BOJIBI.

C yuérom 3ammrcaHHOTO paHee 00bEMA YACTHIIBL:



1
Fi =z pognd’

Cuna COIIPOTUBJICHHA:

2
Y =S5Cyp

rae S — miomaib NoNepeYHOro CeYeH s YaCTHIKH, C), — KO3QPUIMEHT J060BOr0 CONPOTUBIIEHHS,

v — CKOpOCTB occaaHus 4YaCTUYKHU. y‘-II/ITbIBaSI, YToO 1Jjiomaab Honepequro CCUCHUA MOKET 6LITB
HalijeHa KakK:

T
§=-d>?
4
BI)Ipa)KeHI/IG AJid CUJIbI COIIPOTUBJICHUA ITPUMCET BUA:

T
Y = 3 yPed?V?

YCTaHOBUBIIMHCS PEXUM XapaKTepU3yeTcsl TEM, YTO YaCTUIBl OCENaloT C IOCTOSHHOMN
ckopocThio. CleACTBEHHO, yCKOpeHHe paBHO Hyiio. [loatomy BTOpoil 3akoH HeloroHa B
MPOEKIIMY HA BEPTUKAIBHYIO OCh 3aIIUIIETCS B BUJIE:

Er;m( - FA -Y=0
1
gd 1
? (pq - pB) = Z Cyvaz

BBIpa)KaH N3 IMMOJIYYCHHOT'O BBIPAKCHUA CKOPOCTh KaK q)YHKI_II/IIO AnaMeTpa 4aCTULbI, IIOJIYIHUM!

3Cyps
HO}ICTaBI/IB N3BECTHBIC BeJ'II/I‘—II/IHI)I, HOJ'Iy‘-II/IMZ
v =7,672Vd

COOTBCTCTBCHHO, BpEMs OCCHaHUA TOM WJIN WHOU (I)paKI_II/II/I, 9TO BpEMs, 3a KOTOPOC YaCTUYKHU,
HaxoOdImurecCs Ha YPOBHE 3€PKaJIa KUAKOCTHU, OKAXKYTCS Ha OHE, T.C:

h h

v 7.672Vd

rje h — BeIcOTa CTOI0A KUAKOCTH, U — CKOPOCTh OCETaHHS.

C y‘léTOM YHCJIEHHOT'O 3HAYCHMS BBICOTHI CTOJI0a KUIOKOCTHU:



- 02 0,026
7,672d  Vd

Bpraucimm Bpemst IOJIHOTO OCEIaHMS I KaKI0H (pakiuu B CBEAEM pe3yIbTaThl B TAOIHUITY:

d, MM T,c
0,1 2,6
0,01 8,22

0,001 26

MoxHO 3aMCTUTDh, YTO B TCUCHUC IICPBLIX 2,6 C IIOCJIC BCTPAXHUBAHUSA HU OJUH U3 BUAOB YaCTUI]
HE OCAACT ITOJITHOCTBIO.

OueBUIHO, YTO Macca OCEBIIMX YAaCTHUIl MPAMO MPOMOpLUHOHAIbHA BpeMeHu. [loatomy momio
OCEBILIUX YACTHI] KOXK10H (Ppakinyu MOKHO OLIEHUTH CIEAYIOLIUM 00pa3oM:

1)d =0,1 MM

[Tockosbky Bpems cenapaiuu 00JbIle BpEMEHU OCElaHMs YacTHI] JAHHOTO pa3Mepa, TO Ha JIHE
okaxyrcs Bce 100% nanHoii ppakuuu. [TosTomy:

q’0.1 =dqo1 = 25%'
TJIe g1 — HadalbHas A0S YacTull quamerpom 0,1 MM
2)d = 0,01 mm

I[J'ISI 9TOr0 pasMeEpa 4aCTull BpEMs IMOJIHOI'0 OCCAaHUs OKa3aJI0Ch OoubIIe BPEMCHH CCIlapalivu,
MMO3TOMY HOJISA OCCBIINX YACTUI] HAXOAUTCS KaK:

T

! —
q 0.01 — qo.01 T ’
0,01

TA€ T — BpEMs CeTlapaliu, Ti — BpEMs OCCaHUs COOTBCTCTBYIOH.ICI\/’I q)paKI_II/II/I. YuciaeHHo:

, 5
q 0.01 =35 m = 21,29%

2)d = 0,001 mm

AHaJOTMYHO NPEeIbIIyHIEMy CIIydaro

, T
q 6001 = Y0.001 _To o1
! 5 0
9 6001~ 40 - % =7,69%

MaccoBble 101 YaCTHII KOKI01 (ppakiuu B 0caKke HaXOaATCs 1Mo hopMyIie:



! ! !

g = q; _ q; _4qy
T Q1+ Qogr T A gge;  25+21,29+7,69 5398’

rae q' ; — JOJIA OCEBIIMX YACTUIl KAKIOH Gbpakuuyu. BprauciuM 3T0 3HAYCHHUE IS KaXKIOM
dbpakuuu 1 cBeIEM pe3yIbTaT B TaOJIHILY:

dvvm | q", %
0,1 46,313
0,01 | 39,441
0,001 | 14,246

OTtBer: 2,6 c; Tabauia.



