11 knace
MaxkcumanbHoe Bpemst 11 perieHust 230 MUHYT

3amaua 1 (10 6an10B)
Kucnopon Maccoit Mg=64*10"HaxoauTcs B 3aKPHITOM COCY/IE TIPH HOPMATBHBIX YCIOBHSAX (TeMIIepaTypa
To=27 C, naBnenue Po=10° ITa). B 9TOT cocya MONONHUTENHHO MOMEIIAIOT ANIOMUHHEBYIO INaiidy Maccoii
Mu=0,1 kr, Harperyto g0 TemmepaTypbl Tw=327 C. Uepe3 HEKOTOpOE BpeMsl B COCYyJIe HACTYMAeT TEILIOBOE
paBHOBecue. OrmnpenenuTe JAaBJICHHE KUCIOPOAAa W €ro TeMIeparypy IIOCie YCTaHOBIICHHS TEIJIOBOTO
paBHOBecHsl. YJenbHas TEIJIOEMKOCTh alfOMUHUSA €,=950 Jxk/(kr-K), momsipHas macca kucinopoma Mxk=32
r/monb. TermmooOMeHa ¢ OKpyKarolei cpeioil He MPOUCXOIHT.

BapHaHT pelICHUusA
5 my

KonnuecTBo TEMIOTHI, NPUHITOE KACIOPOIOM IPU U30XOPHOM Iporecce: Q = AU = v R(Ty —Typ)
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KonmuecTBo Temnotel, otaanHoe maitboit: Q = c,my (T, — Th)
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JlaBnenue HaliieM U3 yCIOBHS U30XOPHOTO IIpoLecca Py = Py T—l = 1,68 - 10°Ila
0
Kpurepun oueHuBanus
3anucaHo nepBoe HayaJlo TEPMOJIUHAMUKHY IIPU U30XOPHOM IIpoliecce 3 Gamna
3anucaHo ypaBHEHHE TEIUIOBOTO OanaHca 3 Gamna
Omnpenenena Temneparypa nocie yCTaHOBIIEHUS TEMIOBOTO PaBHOBECHS 2 G6ama
OmnpeneneHo AaBleHue Mocjae YCTAaHOBIEHUS TEINIOBOTO PaBHOBECHS 2 banna

3anauya 2 (10 6anoB)

Ornpezenenne IIOTHOCTH BO3/1yXa BOJIM3U 3€MJIH BO3MOKHO CIIEAYIOIIUM CIIOCOOOM: ¢ OOJIBHIIION BBICOTHI
OpocaroT BHU3 IIAPUK W3BECTHOW Macchl M M M3BECTHBIM auaMeTpoM . 3aTeM M3MEpSIOT YCTaHOBHBIIYIOCS
(OCTOSIHHYI0) CKOPOCTH V nafeHus. Onpenenure mIOTHOCTh P BO3AyXa IO UMEIOMUMCS JaHHBIM. JleficTBueM
CHIIbI Apxumesia mpeHeopeyb.

Bapuanr pemenus.

IIpn 1OCTOSIHHOM CKOPOCTM IIaJIEHHs CHWJIa COIPOTHUBIICHHMS BO3JlyXa paBHA CHIIE F...
TskecTu: MQ=Fcon. Crity conpoTHBiieHHs HaiiieM, paccMaTpuBast ABHXKEHH IIapHKa BHYTPU
BBIJICJICHHOI'O MWJIHWHIpA. HpI/I ABWXKCHUM MIApWK BBITCCHACT BO3AYX HW3 HOUWJIHMHApPA CO
CKOpPOCTBIO V, coOBepllas IMpu 3TOM paboTy IO H3MEHEHHIO KHHETHYECKOW »Hepruu ‘

BBITECHEHHOM MAcChl BO31yXa Mg
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O06BEéM BbITECHEHHOTO Bo3ayxa V' = L e

[ToncraBisist Mmaccy Bo3nyxa U 00beM B GopMyily sl paboOThl, BBIpAa3UM IUIOTHOCTH
BO3/yXa:
8Mg
P = a2y
Kpurepun onenuBanus
CrnenaH pUCYHOK, Ha PUCYHKE MPaBUJIBHO PacCTaBJIECHBI
MPWIOKEHHBIE K IIAPUKY CHJIBI 2 Gana



OmnpeneneHbl BhIpaKeHUS 7151 paOOTHI CUITBI COTTPOTHBIICHUS BO3TyXa 3 Oamna
3amnucansl BBIPAXKCHUC IJId HAXOKACHUA MACChI 1 OGT’CMa BBITCCHAECMOI'O

BO3JIyXa 3 Oamta
3anucaHo OKOHYATEIbHOE BBIPAKEHHUE JUIS INIOTHOCTH BO3/1yXa 2 b6amia

HoKa3aHo Ha pucyHke (¢> en). B ciydae, xorma jeBoe miedo peoxopra €
coorBercTBYeT L1=15 cM, ammepmerp mokaspiBaer cuiy Toka I1=0A. B L

KaKyl0 CTOPOHY M HAaCKOJBKO HEOOXOIMMO CABHHYTH JBHIKOK peoxopia, | —
npu 3ameHe ucrounuka Toka ¢ DJIC en1=10B na DJIC en2=5B, uT0o0bI @A)

aMIIepMETP CHOBA MOKa3bIBal 3HaUeHUE Toka [=0A?
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3agaua 3 (10 6aJi10B)
JIBa MCTOYHHKA TOKA BKJIIOYEHBI B DJIEKTPUYECKYIO IEMb Kak

BapuanTt pemenust

AmnepmeTtp nokassiBaeT 1=0 korja HanpspkeHHe Ha €N TaKOe JKe KaK HarpsbKeHHe Mexay Toukamu BC.
B niepBom ciy4dae ent=Usc=11R1=11pL1/S

Bo Bropom ciayuae ena=Usc=12R2=I2pL2/S

epcr L lLq
&pcz L Ly
Tok mo BeTke, coaepIKalleil aMrnepMeTp B 000UX Cllydasx, He UJET, ciaeloBaTeNbHo, |1 =I2
EN
LZ = Ll =z :7,5 CM.
EN1

JIBM>KOK peoxopa HYy»KHO CIIBUHYTH BJIEBO Ha 7,5 CM.

Kpurepun onenuBanus

[Toxazano ycnoBue en2=Usc 3 bayioB
[Toka3zaHo, YTO TOK Yepe3 peoXopA OJANHAKOBBIN 3 bamnoB
OmnpeneneHo HanpaBiIeHUE CMELIEHUSI IBUYKKA PEOXopaa 2 Oamna
OmnpezneneHo paccTosiHUE, HA KOTOPOE HEOOXOIUMO

CMECTHUTb JIBUKOK peoxop/ia 2 Oamna

3anaua 4 (10 6asi10B)
Omnpenenure KIIJ nukna ABCA, koTopslii coBepLIacT
UIeAILHBII OQHOATOMHEIN Tas.
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Bapuanr pemenus
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Pabota ra3a 3a kI onpenenseTcs Mmiomap0, OrpaHMIYeHHON TPEYTOIbHUKOM A = EPOVO' Ha

3 3 3
yuactke AB terio noxsoautest u Q, ,=Up—U,= 5 2p,Vo— EPOVOZEPOVO . Ha yuactke BC naBnenue

najaeT, o0beM pacrTeT, a TeMIeparypa 10 HeKkoTopoit Touku D pacter, a moTom najaer, BO3Bpalasch B
touke C K IepBOHAaYaIbHOMY 3Ha4eHHIO (Kak B Touke B). 3naunt Ha yyactke BD Tero nonBoautes k
razy, a Ha yyactke DC - orBoauTcs ot rasa. J[jist Manoro KojauuecTBa TEIIOTHI EPBBIN 3aKOH

TepMmoauHamMuku 3anumercsa: AQ = AU+pAV=A G pV) +pAV=§pAV+%VAp . IlpupaBuuBaeM AQ k
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TaKuM 00pa3zoM o 5% . YpaBHeHUE NpsMoit
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BC 3anumercs mo AByM U3BECTHBIM TOUKaM: p=— \7V+3p0 . Tak, nyst koopauHat Touku D momydaem
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3HA4YCHUS JaBJICHUS U 00beMa P,=3Py V= 5 V(. Haxommm KOIMUYeCTBO TEIUIOTHI, IOJIyYeHHOE Ta30M Ha
yaactke BD

1 3 3 49
Qpp=(Up—Up)+35(2pytp )(Vi-Vo)=3p, Vi~ 2P, Vot 3 5 5Py Vo=13,P, Vo - Honsenennoe

3 49 97
KOJIMYECTBO TerioThl Q,=Q AB+QBD—5pOVO+§pOVO—§pOVO , 1 KITJI nukia
A _ (1/2)pyVo

__——:EN .
T Q (97/32)P0V0 97 ~ 16)5 % .

Kpurtepuu oneHnBanus

OnpenienieHo KOJIMYECTBO TEIIOTHI HAa yyacTke AB 2 Gamta
Omnpeneneno ypasaenue npsimoid BC 2 Gama
OrnpezesieHo 3HaUeHUE JaBeHus B Touke D 2 Oana
Omnpeneneno 3naueHne oovema B Touke D 2 bama
OrnpeeseHo KOJIU4YeCTBO TeIUIOThI Ha ydyacTtke BD 1 Gann
Omnpeneneno KII/I nuxna 1 6ann

3anaua 5 (15 6ans0B)

[TapannensHo coeaunmnu 2021 pesucrop. CoeqMHEHUE PE3UCTOPOB MOTUUHACTCS CIEAYIOLIEMY
aJIropuTMy: comnpotusieHue nepsoro 1 OMm, Broporo 2 Om, Tperbero 4 OM, U COPOTUBICHUE KaK0TO
MOCJIEeIYIOIEro pe3ucTopa B JiBa pasza Oosblue mpeabaymiero. Paccuuraiite obuiee conpoTHBICHHE
nosiyyuBiieiicss nenu. CKOJbKO PE3UCTOPOB MOXHO OCTaBUTh B LIENH, YTOOBI €€ CONPOTUBJICHHE
M3MEHUIIOCH He Oosee yem Ha 10 %?

BapuaHT pemienuns

3anuiem Gopmyny st odiiero conporupieHus N napanienbHbIX pe3ucTOpoB
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JanHast hopMyIia COOTBETCTBYET (hOpMYJie TE€OMETPHUECKOM MPOTPECCHH, TIe
bni1 =byn-q
b;=1,q = 1
1= 1,49 = 2
CyMMa N 4JIeHOB T€OMETPHUUECKOMN MPOrPECCHH PaBHA:
_bi(q" - 1)
Sp=—r—~
q—1
= 2, CIIE0BATENLHO, Ron:%

1
[Tpumem: (5)2021 = 0, Torma Sn=
0wy

UtoObl conpoTUBIEHUE LIeNU H3MEeHMIoCch Ha 10%, cymMMa reoMeTpU4ecKoil Mporpeccuu J0JKHa
11,1 ,1,1
paBHsThCA 1,8. Crtoco6oM MpocToro CyMMHUPOBAHMS ClIaraeéMbIX MOJIydaeM —=1toto+s =1,875

00

Torma MOXHO caenaTe BBIBOJ, YTO JOCTaTOYHO OTPAHUYMTBCS BCETO NEPBBIMU UYETBIPHMS
COIMPOTUBJICHUAMMU.

Kpurepun oneHuBanus:

3anucaHo ypaBHEHUE JUIsl CONPOTUBIICHUS TapaJIJIeIbHOTO

COCIMHEHUS TIPOBOHUKOB 2 Gaa
BrrsiBiieHa reoMeTprudeckast mporpeccus 2 Ganna
3anucana popmysia CyMMbI N WICHOB T€OMETPUYCCKOMN MPOTPECCHH 2 Gaia
Paccunrano conporuBnenue nermu u3 2021 pesncropa 2 baya

PaccunTaHo MUHUMAJIbHOE KOJIMYECTBO PE3UCTOPOB, KOTOPHIC
HEOOXOIUMO OCTABUTh B LIEIH, YTOOBI COMPOTUBICHUE YMEHBIIUIOCH
He 0oiee, uem Ha 10 %. 2 Gamna






