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Teoperudeckuii Typ

3amaua Nel. ImmmysibcHOe yCKOpeHUe

Yacrumna apurajach B miIOoCKOCTH Ory B MOJOXKUTEJIHLHOM HAMPABJIEHUH OCH T
C TIOCTOSTHHON CKOPOCTBIO, TapaJjjeabHoil ocu x. B momenT Bpemenu ¢ = (0 Ha Heé
Hadasa JAeifiCTBOBATH MEPEMEHHAs CHUla, KOTopas JexuT B miockoctu Oxy. [leiicrBue
3TOU CUJIbI IIPUBEJIO K BOSBHUKHOBEHUIO YCKOPEHUdA, KOTOPOE IIePUOIUIEeCKA U3MEHATI0
cBoé nampassenne. Moaynb yckopenus npu t = 0 ObwT paBeH a U 49epe3 KaK/Ibli
MTPOMEKYTOK BPEMEHU 27 YMEHbINAJICA B 2 pa3a. Ha pucynke mpeacraBienb rpaduku
3aBUCUMOCTH HpOQKL{I/If/i YCKOpeHud Y9aCTUIIbI OT BpEMEHU 3a HeKOTOprﬁ HAYaJIbHBII
WHTEPBaJI BPEMEHU.

Cuurast U3BECTHBIMU @ U T, OMPEIETUTE MAKCUMAIHHYI0 U MUHUMAJIBHYIO (110 MO-
JLyJII0) CKOPOCTH YaCTHUIIBI, KOTOPas JABUrAJIACh MO ACHCTBUEM 3TOW CUJIBI B TEUEHUE
moaroro BpeMenu. IIpu 3TOM CKOpPOCTH 9acTHUIbI OTKJIOHSIACh OT MEPBOHAYAIBHOIO
HANPABJIEHUs [IBUXKEHWS HA MAKCHUMAJBHBINA yroJl (.

ITpumeuanue: cyMma GeCKOHEYHOH reoMeTpPHUecKoil mporpeccun b + bg + bg? +

S} .
+bd + ... = qulzl—ﬁq,rﬂe lg| < 1.
i=0
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3amaua Ne2. Ipyroii ypoBeHb

Toukasi TpyOKa MJIOMIAIHI0 MOTEPEYHOTO Ce-
geHus S W30THYTa B BHUIE TEPEBEPHYTOMH OyKBbI 11
(cm. pucynok). B ropusonrtasbHON uWacTu TpyO-
KU HAXOJUTCA HEBECOMBI TTOPIIIEHb, KOTOPBINA CBd-
3aH C JIEBOW CTEHKOW MpyxKuHOM. B BepTHKab-
HbIX KOHIIAX TPYOKM B PABHOBECUH HAXOMATCS JBE Ah
JKUIKOCTH: B JIEBOM — YKUIKOCTH TJIOTHOCTHIO p1,
a B TIPABOil — XKUIKOCTD IIJIOTHOCTHIO po < p1. [lpu
9TOM PA3HOCTH YPOBHEH BEPXHUX IPAHUI YKUJIKO- o
creil B BEPTHKAJIbBHBIX KOJieHaX cocraBysier Ah,
a NPYyKUHA HAXOJIUTCH B HEIe(OPMUPOBAHHOM CO- PN |
crosiann. KoadurmenT KECTKOCTH k TPYKUHBI
MoI00paH TakKuM 00pa3oM, 9TOOLI TIPH JT0DABJIEHUN B JIEBOE KOJIEHO YKUIKOCTH TIJIOT-
HOCTBIO p1 PA3HOCTH ypoBHeH Ah BCE BpeMsi OCTaBaIACh MOCTOSHHOM.

1. Yemy pasen ko3 dunment xkeécrkoctu k7

B neByto gactb TpyOKu 106aBiisiior 00béM AV KHIKOCTH IJIOTHOCTHIO po, PHU
9TOM BEPXHUE TPAHUIIHI JKUIKOCTEH B BEPTUKAJBHBIX YACTIX OKA3BIBAIOTCS HA OIHOM
YPOBHE.

2. Onpenenure, kKakoit 06béM AV KujgkocTH 10O6ABUIN B JIEBOE KOJIEHO?

[Topmrens ckomb3uT 6e3 Tpennst. 2KuIKOCTb MEXKIy MOPIITHEM W CTEHKAMH COCYIa

HE MOJTEKAeT U He BbLInBaercs u3 cocyqa. OObEMOM IPYKUHBI MOXKHO MPEHEOPeUb,
KHNJKOCTH HE CMELINBAIOTCA U HE IIEPpETEKalOT B JIPYyIo€ BEPTUKAJIBHOE KOJIEHO. yCKO-
peHne CBOOOTHOrO TAIEHUsT PABHO (.

3agauya Ne3. He nmamarnb

OnpH KOHeIl YKECTKOTO HEBECOMOTO CTEpPIKHS
JJIAHON L ¢ 3aKpenéHHbIM HA KOHIE MAaJI€HbKAM G
NIAPUKOM MAacCOi 1M KacaeTcss MACCHBHOIO KJIMHA
C yIJIOM v 1ipu OCHOBaHuU (CM. pucyHok). Jpyroii
KOHEII, CT€P2KHHA [APHUPHO 3aKpeIéH B Touke O.
CucreMy yIep>KMBalOT B HEKOTOPOM TIOJIOXKEHUH, L Q
a 3aTeM OTIYCKAaIOT. B MOMEHT, KOT[a CTepKEHb
FOPHU30HTAJIEH, TAPUK OTPBIBACTCH OT KJIHHA. o

Omnpenenure CKOPOCTHh ¥ KJIMHA B TOT MO-
MEHT.

Vekoperne ¢BOGOTHOTO MAJEHNsT § CAUTANTE N3BECTHBIM. TPEHNS B CECTEME HET.
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Samauya Ne4. TemioBoii UK

OkcnepumerTarop [JIOK moCTaBUII HA Ta30BYIO IIATY KACTPIOJIBKY € BO10M. Boma
MMeeT HeM3BEeCTHbIE HadaabHble Maccy M u temmeparypy ti. Henamoaro orsiaékiucs,
OH OOHAPYKUJI, ITO OOJIBIAS YaCTh BOIBI yKe BhIKUME . [JIIOK 0OCO3HAJ, 9TO TTPOIIECC
HarpeBaHUdA HYZKHOT'O KOJIMYIECTBa BOIbBL HpI/I/‘léTCH Ha4YUHATH CHa4YaJIa. OH BBIKJIIOYUJI
IITATYy, U C He6OIH)H_H/IM TOCTOAHHBIM MaCCOBBIM PAaCXOJAO0M W CTaJd JOJTUBATH B Ka-
CTPIOJIIO XOJIOHYTO Boy Temieparypoit t, = 20 °C. Korma Macca BOJbI B KACTPIOIBKE
cTajla paBHa HAYaJIbHOM, TeMIiepaTypa BO/Ibl TAKXKE OKa3a/1aCh PaBHA HAYAJIbHON TeM-
mepaType.
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JuarpamMma 3aBHCHMOCTH TEMIIEPATYPHI BOABI B KACTPIOJE B TEYEHUE SKCIEPH-
MEHTa OT BeJIMYKHbI, 00parHOil K o6uieil Macce BOAbL B Kacrpiose (CM. DUCYHOK),
OKAa3aJI0Ch, TPEICTABISIET CO00N 3aMKHYTHINH 1UKI 1 — 2 — 3 — 1, mpuuém BpemeHa
KWTIEHUS BOJIBI HA yYIacTKe 2 — 3 W JIOJIMBAHUS XOJIOTHOM BOJBI HA ydacTKe 3 — 1 oam-
makoBbie. [locsie okonuanms sxcmepumMenTa LIOK cirydaitHo nposns Boay Ha rpaduk,
modToMy TOdKa 1, ygactku 1 —2 u 3 — 1 Ha rpaduke OKa3aaucCh HE BUIHBI, & €IUHUIBI
U3MepeHusd OJHON U3 Ocell OTePAHbI.

1. Cunras m3secrabiM k03ddununent nonesnoro aeiicrsus (KIIJ) razosoii nmu-
o1 1) = 0,5, MaccoBblii pacxon rasa o = 0,14 r/c U yIeJbHYIO TENJIOTy ero Cro-
panus ¢ = 33 M/l /Kr, onpejenuTe mMoJe3HyI0 MOIIHOCTb LTl P. 31ech Koad-
dunEeHTOM TOJIE3HOTO IEHCTBUS HA3BIBAETCH OTHOIINEHUE TOJE3HONH MOIIHOCTH, I0-
CTyIAomeil K BOIe B KACTPIOJe, K OOIEeil MOIITHOCTH, BBIIESIONIEHCS IPU CrOPAHAN
rasa.

2. Omnpenenure MacCOBBIN PACX0O XOJIOIHON BOIBI 1 HA ydacTke 3 — 1.

3. Omnpenenure Temmeparypy t; Boabl B Touke 1. BoccramoBure Bui BCeil muma-
TpaMMBI.

4. Bo ckosbKO pa3 BpeMs To3, B T€YEHNE KOTOPOro BOJA KWIIE/Ia HA y9acTke 2 — 3
OoJiblle, YeM BpeMsl Tio HarpeBaHUs BO/bI HA ydacTke 1 — 27
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Tennossix noreps Her. Vcnaperunem Ha ygactkax 1 —2 u 3 — 1 u TemI0éMKOCTHIO
KacTpIo/iu [ipeHebpedb. YesbHas Teiiora napoobpasosanus Boapl L = 2,3 MJTx /kr,
yAenbHas TernoeMKocTh Boapbl ¢ = 4200 Ix/(xr - °C), Temmeparypa KUMEHUs BO-
JbI thO =100°C.

3amagya Ne5. Whatmerp

OxcmepuMeHTaTop [UIIOK HAIMEN HA YepIaKe BATTMETD W TEXHWYECKUN MacropT
K Hemy. B macmopre Obla Cxema yCTpOMCTBA BaTTMETPA, MPUBEIEHHAS HA PHUCYHKE
cjeBa, a TakXke ObLIO yKa3aHo: «Barrmerp BbIBOAMT HA SKPAH MOIYJb MPOU3BEIE-
HUs MMOKA3aHUN aMIepMeTpa W BOJIbBTMETPA, BCTPOEHHBIX BHYTPh mpubopa. Konrak-
Tbl 1 U 3 TOAKJIIOYEHBI K AMIIEPMETPY ¢ BHYTPEHHUM cOnporuBieHueM r4 = 5 O,
a KOHTAKThI 2 1 4 — K BOJIbTMETDPY C BHyTpPeHHUM couporusieHuem Ry = ». K coxa-
JIEHUIO, OT BPEMEHU YEPHUJIA BHIIBEIN, U [UIIOK HE CMOT pa300paTh BEJUYUHY COMPO-
TUBJIEHUS BOJbTMETPA. KpoMe Toro, Ha mpubope He ObLI0 BUIHO MOANKUCEH KOHTAKTOB.

ra

4 o

ok, pemuB Bo BCEM pasodparhcs, coOpas Ielb, CXeMa KOTOPO# m300parke-
Ha HA PUCYHKE CIpaBa. B Ienb OH BKJIIOYNI UAEATbHBI HCTOYHUK MOCTOSHHOIO HAa-
npsikenusi u pesucrop conporusjgennem R = 500 Om. Barrmerp, noiak/io0uéHHbIi
K 1enu, mokaszas 3Hadenne P; = 100 Br. 3arem [0k BITAIMI BaTTMETp M3 IIEMH,
moBepHy/1 ero Ha 90° m cHOBa BCTaBWJ B menb. llociie 3Toro mpubop moKasas 3Ha-
genne Po = 1,0 Br. N3o6pazkerne BarTMerpa Ha 0OEHX CXEMaX COOTBETCTBYET €ro
BHEIITHEMY BHY.

1. Oupenenure BHyTPEHHEE CONPOTHBIEHUE BOJbrMerpa Ry, cauras, 4910 OHO
GoJIbIITe COMPOTHRIIEHNs amTiepmerpa (Ry > 74).

2. MOXHO JiH, WCTIO/IB3YsT TE K€ CaMble JIEMEHTHI, COOpaTh Ielh TaK, YTOOBI
BaTTMETp IOKa3aJl 3Hadenne P B quamas3one ot 5 MBT 10 20 MBT? OTBer moarsepante
pacuéraMu W TpHUBEIUTE JUOO [TOKA3ATETHCTBO HEBO3MOXKHOCTH, JTUOO OIHY CXEMY,
YIOBJIETBOPSAIONIYI0O WHTEPBATY.



