3aKIIIOYUTEBHBIN Tan peciyOIMKaHCKON OJMMITHA/bI 110 yueOHOMY npeamery «Dusukay
2023-2024 yueOHbIii rof

Pecny0imkanckas (pusnyeckasi 0JIUMITAAA
2024 rona

(3axsrouuTeIBLHBIN 3TAN)

TeopeTrnueckuii Typ
9 kaace.

Buumanmue! Ilpourure B mepBy1o ouepeab.

1. ITonmHbIi KOMIUIEKT COCTOUT U3 3 3ananuil. [[nsg Bamero yno6cTBa
BOTIPOCHI, Ha KOTOphle Bam HE0OXOIMMO OTBETHTH, MOMEIICHBI B
paMKu.

2. Ha otmenbHOM JHCTE TNPHUBEAEHBI (OPMYIBI MPUOIMKEHHBIX
BBIUMCJICHHUM, HCIOJB3YyHTEe MX MPU PEIICHUU 3a/]ad, Tam, TIe 3TO
HE00X0IUMO.

3. Pemienusi 3ajay BBINONHSNTE HA OTAEIBHBIX YHCTHIX PaOOUMX
muctax. CaMOCTOATENbHO pa3JeUTe UX HAa YEPHOBUKHU U YHCTOBBIE
aucTel. PekoMeHayeM cHauana pemaTh B UYEPHOBHUKE, a 3aTeM
KpacuBo O(OPMHUTH pEIIeHHEe Ha YHUCTOBBIX JIMCTax. Pemenne
KOKIOro 3a/JaHusd HayuHAWTe C HOBOrO YHCTOBOrO Jucta. B
pELIEHUH NPUBEIUTE PHUCYHKU (B HEKOTOPBIX 3aJaHUSI PUCYHKU
HEOOXOMUMBI, Jake B TOM Clly4ae, KOrja 3TO HE OrOBOPEHO B
YCIIOBHH), ICXOHBIC YPABHEHHUS C KPATKUM 00OCHOBAHUEM, PEIICHUS YPaBHEHUH (KOMMEHTApUH K
MaTeMaTHYeCKUM BBIKJIAJIKaM He TpeOyroTcs), OKOHUYaTelbHbIE pe3ynbTaTbl. OKOHYATeNbHBIE
pelieHns 00s3aTeIbHO 3aHECUTE B JINCTHI OTBETOB. YHCTOBBIE JUCTHI MPOHYMepyiTe. YepHOBbIE
JUCTHI TIOCTIE OKOHYaHUS paboThl iepeuepkHuTe. YepHosuku nposepamuca ne oyoym!

4.JIucTel OTBETOB COJEPKAT OTAENbHBIE pa3fesibl B COOTBETCTBUU C IMyHKTaMH IMOJY4€HHbIX Bamu
3agaHunii. Koneunsle (opMysbl U TpeOyemble YUCIEHHbIE 3HAYEHHS 3aHECUTE B COOTBETCTBYIOIIHE
BbIZICNICHHBIE ToNs. Ecim mo ycnoBuio 3amaHuit or Bac TpeOyercss mocTpoeHue rpaduka,
UCMOJIb3YHTE NOArOTOBJIEHHbIE OJaHKH B JIncTax OTBETOB, He 3a0y/bTe MOANMUCATh U OLU(POBATH
OCH KOOpJUHAT.

5. Bce Bamm paboThl CKaHUPYIOTCS,, MOITOMY IHUIIUTE TOJBKO HA OJHOM CTOpPOHE JIUCTA.
[TonnuceiBaTh pabovre JUCTHI U JIUCTHI OTBETOB 3aIIPEIIAETCs.

6. B xome paboTel MOXeTe HUCMOIb30BaTh PYUYKH, KapaHIAIIM, YEpTEKHblE MPHUHAMICKHOCTH,
KaJbKYIATOP.

7. llocne oxoH4aHus pPaOOTHI CIOXKHUTE JIUCTHI B CIEAYIOIIEM MOPSAJIKE: JHCTHl OTBETOB;
IIPOHYMEPOBAHHBIE YACTOBBIE JIMCTHI; IEPEUEPKHYTHIE YEPHOBUKHU.

8. Co BceMHu BONpPOCAMHM, CBSI3aHHBIMH C YCIOBHSIMHM 3a/ay, oOpamiaiitecb K OpraHu3aropam
OJIUMITUA]IBL.

IMaker copep:kut:

- TUTYJbHBI auct (1 cTp.);

- JIUCT MaTeMaTHYeCKUX Moacka3ok (1 crp.);

- ycaoBusi 3 TeopeTHuecKux 3aaanuii (8 crp.);

- JINCTHI 0TBETOB (8 cTP.);
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DopmyJibl NPUOIHKEHHBIX BHIYUCICHUI.

I[Ipu pemennu 3aga4 Bam MOryT MOHAM00UTHCS CIIEIYIOLIME IIPUOIHKEHHBIE HOPMYIIEI
1 @+x) =1+yx

dopMyna cropaBemiMBa MpU JHOOBIX (LENbIX. APOOHBIX, MOJIOKUTEIbHBIX, OTPUIATENIbHBIX)
3HAUEHUSX CTEIICHU ¥ .

Sin X = X
2

X
2 cosx~1-2—
2

ApTrYMCHTBI TPUT'OHOMETPUYICCKUX q)YHKI_II/Iﬁ JOJIZKHBI OBITE 3a/laHbl B palydaHax.

3. 8" =1+X,
KomMmenTapumu.

1. Bo Bcex popmynax BenmunHa X Oe3pa3MepHasi M 3HAYUTEIBHO MeHbIIe 1: X <<1

2. JInst ucnonb30BaHMs ATUX (opmyrn, mpexae Bcero HeoOXOAMMO MPUBECTH Bamly (HOpMyIy K
CTaHJApTHOMY BUAY, KOTOPBLIC JaHbI 3ACCh.

3. B xone npuOamkeHHbIX Mpeo0pa3oBaHuil COOMI0IATe TPAaBUIIO COOIOACHUS TIOPSIKA MAIOCTH:
eciu Bbl OTOpachiBaeTe Majble BEIMUMHBI MOPSAIKA X° M BBILE — OTOpackiBaiiTe MX cpasy B
NPOMEXYTOUHBIX BBIKIAJKAX; €CIM BBl COXPAHSETEC BEIMYUHBI OIPEICICHHOTO IOPSAKa, TO
COXpaHSHTE UX BO BCEX MPEOOPA30BAHUAX
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3apanme 1. Kak Yuabsam Tomcon cras jiopaom KeabBuHOM

3adanue cocmoum u3 4 102UUHO CEAZAHHBIX MeMHcOy coO0ll 3a0ay.

Yunvam Tomcon (1824 — 1907) — Opumanckuii gusux u undxicenep,
uzgecmeH ceouMU pabomamu 6 061ACMU MEXAHUKU, MEPMOOUHAMUKU,
INEKMPOOUHAMUKYU.  3a HeoObiKHOBeHHble 3aciyeu TomMcoHa 8 Hayke
1866 200y Tomcon dvin nocsawén 6 pviyapckoe oocmourncmeo. B 1892
200y Kopo.iesa Buxmopus noxcanosana Tomcony
HacnedcmeeHHoe napcmeo. Bcreocmeue 3moeo ussecmuulil yoice Kax
«1op0 Kenvsuny cman nepevim OpUMAaHCKUM YUEHbIM, NOLYYUSUIUM
npaso sacedams 6 narame 10p0oos. OOHOU U3 CAMbBIX CYUWECMBEHHbIX
3acnye  Yuneama Tomcona sAenanoce  paspabomka meopuu U
VCOBEPULEHCIBOBAHUE MPAHCAMIAHMUYECKO20 Kabesl.

i A R0 :

JlaHHOE 3aJaHUE KacaeTcs M3YyYCHHUIO HEKOTOPBIX TEOPETHUYECKHX IMPOOJIeM, CBS3aHHBIX C
pacmpocTpaHEHUEM S3JIEKTPUYECKOT0 TOKa MO JIMHHOMY IMPOBOJAIIEMY KaOello ¢ HeUJeaabHOMI
U30JISILIAEHN.

MoskeT 1 BaM yJacTCs MOMYYUTh ABOPSTHCKUM TUTYIT?

3amaua 1.
Ha pucyHke noka3saHa 3JIeKTpHYecKast I, I I, I
Oe1lb, COCTOAIIAasA U3 HCTOYHHKA I I I I
HOCTOSTHHOTO Hanpsbkenus U, u cemu U ‘ R R R R

0 r f r
PE3UCTOPOB, COMPOTUBIICHUS] KOTOPBIX L u IR 1 2" IR I u IR
yka3aHbl Ha pucyHKe. CONMPOTUBIICHUE |

amrepMeTpa MpeHedpekMMo MaJo.

1.1 PaccuuraiiTe 3HaYeHHs CUJI TOKOB Yepe3 BCE PE3UCTOPHI, CUMTas CHIly ToKa |, yepes

aMIIepMeTpP U3BECTHOM.

Ucnons3yiiTe 0003HaU€HUS CUJT TOKOB, IPUBEACHHBIC HA PUCYHKE.

lloockaska. Pacuem makux yeneu y0oOHO HaUuHamv ¢ KpauHux snemeHmos. Ymobdwvl obnecuums
Bawu pacuemvi, 6 Jlucme omeemos npugsedena Tabnuya 1. 3anonwame smy mabauyy ciedyem
cleea Hanpaso u ceepxy 6Hu3. IIyHKmupom 6vloeneHbl Y4acmKu yenu, COnpomueIeHus KOmopvlx
obosnavenvt R4, R.,, R, R, (R, - koneuno, conpomuenenue eceii yenu). Yoobno xasicooe

crneodyroujee u3 SMux ConpomusieHUli blpaxicams yepes npeovloyuyee.

[IpuBenaute B Tabmuue 1 dopmynsl s pacuera 3TUX CONPOTUBIICHMM, paccuuTaiiTe HX
3HAa4YeHHUs, BbIpa)KeHHbIE Yepe3 BennuuHy R . Bece ko3 uimenTsl 10MKHBI ObITh 3alMCaHbl B BUJIE
OOBIKHOBEHHBIX JpoOeil. 3amuiuTe B COOTBETCTBYIOUIMX syeiikax TaOnumsl 1 pacdeTHble
(OpPMYITBI UTS CHIT TOKOB M MIX 3HAUEHHUS, BEIPAXKEHHBIX yepe3 | ;.

1.2 Beipa3ute 3HaueHus cwi TOkoB |, n |, gepes Hanpspkenne ucrounnka U, u conpoTuBieHHE

R.
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1.3 PaccuuraiiTe 4YuciIeHHbIE OTHOIIEHUN CUJT TOKOB I—l u I—Z .
0 1

_3aua'{a 2.
IO
= R, R, R, R, R, R, R,
1 { f { | { | 1 1
U

‘ R, R, R, R, R, R, R, u

B nenu, nokasanHoi Ha pucyHke conporusienus R, =1,0 Om, a conporusnenus R,=1,0xOm .

Hanpsoxkenne uctounuka U, = 7,0 B . AMnepMeTpsl HiealbHbIE.

2.1 PaccunTaiite 3Ha4eHus cui TokoB |y u |,.

2.2 Paccunraiite pasHocTs it Tokos Al = (1, - 1,)

Iloockaska. Hem Heobxooumocmu pewams smy 3a0ady abconomuo moyHo. Ilocmompume
BHUMAMENbHO HA 3A0AHHbLlE 3HAYEHUs CONPOMUGIEHULl U Npoeedume pacuem ¢ HeoOXOOUMbIM
YUCTIOM ZHAYAWUX YUPDD.

3agava 3.
I, I, I, I
Beckoneunast 1enoYKa, : — — —
cocrosimiasi M3 OJMHAKOBBIX Uof R, R, R, R,
3BCHBCB, TMOIKITFOYCHA K = =
UCTOYHHKY MOCTOSTHHOTO R, R, R, R, ...

Hanpspkerus U, .

[TycTs B OeCKOHEUHOH 1IEMIOYKE CONMPOTUBIIEHUS pe3ucTopoB paBHbl R, = R, R, =2R,.

3.1 HaifuTe OTHOE COMPOTHUBIICHUE TICTIH.
3.2 Ilokaxwure, 4To cuibl TOKOB |, I, I,, ... 0Opa3yroT reomeTpuyeckyto nporpeccuto. Haiaure

|
OTHOIIIEHUE CHJI TOKOB —= .
0

3.3 ITonyunte popmyity, HO3BOJSIOLIYIO paccyuTaTh 3HaueHus Beex cui tokoB |, (k=0,1, 2,...)

yepes 3afaHHble 3HadeHus U, u R, .

Hoockaska. Ecniu om beckoneunocmu omusamos 601/!1-!1/{14)/, mo noJjaydumcs ma asice beckoneuHocme.

ITycTs B O€CKOHEYHOM IIeNOYKE, IOKa3aHHON Ha PHUCYHKE, COIPOTUBIIEHH R, B HECKOJIBKO THICSY
pa3 OoJIbIIIe COMPOTHBIICHUH R, , 9TO MO3BOJISIET A€TaTh pa3yMHbIE IPUOIMKEHHS IPH pacyeTax.

3.4 TTomy4ute popmyity i OOIIEro CONPOTUBIIECHH BCEl LIEMOUKH, IIpH ycioue R, >> R, .
3.5 IMoxyuute hopmyiny 1uis pacyera Cuibl Toka B ipousBosibHOM 3BeHe |, (k=0,1, 2, ...) gepes

3agannble 3Hauenus U,, R;, R,
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3amaua 4

Tenerpadupiii  kabeab,  KOTOPBIH
m3yqan Y. TomMCOH, uMen JOCTaTOYHO
CJIOKHYIO CTPYKTYPY (CM. PUCYHOK): MeIHast o
KHUJIA, PpE3UHOBas M30IAIUsA, OpoHEBas SHIERE $E4 CAAE
3alIuTa.

J11s pac4eToB CyIIECTBEHHO:

- nuameTp MeaHoM xusl d, = 20mm (yaenabHoe conpoTusienue e p, =1,7-10°0m - m);

- TOJIIIMHA cJI0s pe3nHOoBOW w30y h =10mm (yaensHOe COMPOTHBIICHUE PE3UHBI CUMTANTE
paBubM p, =17-10°0m - m).

- ninuHa kabemnst L =5000xm .

Kabenp mponoxkeH 1o 1HY ATIAHTHUYECKOTO OKEaHa, IMO3TOMY MOKHO CUYWTaTh, YTO
BHEIIHUI CION M30JSAIMH KOHTAaKTUPYET C XOPOILIO IMPOBOJIAIICH 3JMEKTPUUYECKHII TOK MOPCKOU
Bozoi. He cMOTpsi, Ha BBICOKOE yIETTbHOE COMPOTUBIICHUE U30JISLIUU SJICKTPUUECKUN TOK YACTUIHO
MPOXOTUT Yepe3 HU3OJSALUOHHBIN CIION U YXOAUT B OKEAHCKYIO BOJY.

4.1 PaccumraiiTe s1ekTpuyeckoe comportuBieHne R, mecsatu kunomerpoB (Al =10xm) menHoit
XKHIIBI Ka0erst. PaccunraiiTe mosHoe COMPOTHBIIEHUE MEIHOM JKUIIBI KaOes.

4.2 Paccuuraiite (IpUOIMIKEHHO, HO C XOPOUIEH TOUHOCTBIO) 3JIEKTPUYECKOE COMpoTHBIeHHE R,
JIeCATH KWJIOMETPOB HM30JSIIMK Kabemst. PaccunTaiite MoiHOE COMPOTHBIICHUE W3OJSUH. YUTHTE
HaIpaBJICHUE TOKA B U30JISIINH.

4.3 Tlpennoxute TPHONMIKEHHYI) JKBHUBAJICHTHYIO DJJIEKTPHUYECKYIO CXEMYy IIOJBOJHOTO
TeserpadHOro Kadesi, OMUCHIBAIOILYIO MPOTEKAHUE MIEKTPHUECKUX TOKOB B Kabere.

4.4 PaccunTaiiTe OTHOIIEHHE CUIIBI TOKA Ha BbIXOJE U3 Kabens |, k cuie Toka Ha ero Bxoze .
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3aganue 2. BoiTekanue

Yacrts 1. Bpocok

B naHHOll wactTu BaM He0OOXOIMMO ONHCATh JIBXKEHUE Tea,
OpOILIEHHOTO BEpPTUKaJIbHO BBEPX, B HE COBCEM OOBIYHON cHCTEME Z [y
koopauHat. COonpoOTUBIEHUEM BO3/lyXa MOXHO ITPEHEOPEUb.

HeOGounpmiolt mapuk OpoOIIeH BEPTUKAIBHO BBEPX C HAYaJIbHON
CKOPOCThIO V,. O003HAUYNM MaKCUMaIbHYIO BBICOTY MOABeMa mapuka h;.

BBengem ock KoopauHAT Z, HANpaBlICHHYIO BEPTUKAJIBHO BHU3, HAuajo
OTCYETa KOTOPOM COBMNAJAET C MAaKCMMAJIbHOM BBICOTOM moabema. Jlanee
IOJ CKOpPOCTBIO V, M YCKOPEHHEM @, IOJpa3yMeBalOTCA IPOEKLIUU

CKOPOCTH U YCKOPEHUSI IIapuKa Ha OCh Z. z

1.1 Belpa3ure MakCHMAJIbHYIO BBICOTY MOabeMa Hiapuka N, 4yepe3 HadyalbHYH CKOPOCTb V, H
yCcKOpeHue cBOOOIHOTO NajieHus g .

1.2 Yemy paBHBI IPOCKIUHN YCKOPEHUS U HAYaJIbHOW CKOPOCTH LIapuKa Ha oCh Z - a,, Vo, ?

1.3 Haiigure 3aBUCUMOCTb CKOPOCTH IIAPHKA V, OT KOOPAMHATHI Z - V, (Z)

1.4 HaiiguTe 3aBUCHMOCTb KOOPAMHATHI IIAPUKA Z OT BPEMEHU Z(t). B xauecTBe mapaMeTpoB 3TOU
(YHKINU HCTIONB3YITE TOIBKO HAYAIBHYIO CKOPOCTh V, U YCKOpeHHe CBOOOIHOTO MaJeHus g .

1.5 Tloctpoiite cxematnuecknii rpapuk 3aBucumocti Z(t). YkakuTe XapakTepHble TOUKH 3TOTO
rpaguka.

OO6o3HaunM 7,5 («BpeMsi MOJYNOABEMA») - BPEMs, 32 KOTOPOE INAPUK NMOJAHMMAETCS HA BBICOTY
—2 | PaBHYIO MOJIOBMHE MAaKCHMAJILHON BBICOTHL. DTO BPEMS 7,5 MOXKET OBITH BBIPAKEHO YEPE3
2 2 0,5
MaKCHUMaJIbHYIO BEICOTY TobeMa N, U yCKopeHne CBOOOIHOTO Ma/ICHHUS CIIEAYIOINM 00pa3oM:
7,5 =Chig” (1)
05 0 g )

rae C- HeKoTopbli Ge3pa3MepHbIi YuClIeHHBbIH KO3((UIHMEHT, «, f - MOCTOSHHBIE TOKa3aTelb
CTEICHEN.

1.6 HaiinuTe 3HaueHus nokasarenei creneneit «, f B popmyne (1).

1.7 Paccuwnraiite unciennoe 3nadeHue kodpdumuenta C B popmyre (1).
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Yacrs 2. [IpIpsBblil cocya

B nanHOl dacTM 3ajaudM BaM HEOOXOJUMO ONMCATh
IIPOLIECC BBITEKAHUs >KMIKOCTH U3 COCYZa, B CTEHKE KOTOpOro Z
uMeeTcsi He0OJIbIIOEe OTBEPCTHE.

B 0o0KkoBOIi CTEHKE BEPTUKAIBHOTO LMJIMHIPUYIECKOTO
cocyla ¢ JAMaMeTpoM IonepeyHoro cedeHuss D mpoapenanu
Majoe Kpyrjioe oTBepcTHe aumameTrpa 0 BOJM3M AHA cocyna.

d
O0603HaunUM OTHOIIEHUE ITUX AUAMETPOB 7] = D <<1

B cocyn nanmuBaioT BoAy. YpoBEHb BOABI Z B COCYHAE
OTCUMUTHIBACTCA OT cepeAuHbl oTrBepcTus. Och Z HampaBieHa
BEepTUKAIbHO BBepxX. CuWraiiTe, 4YTO JUAMETpP OTBEPCTUS
3HAYMTEIbHO MEHBIIIC BBICOTHI YPOBHsI BOJBI B cocyne O << Z.
O003HaYMM CKOPOCTb BBITEKAaHUS BOJABl M3 OTBepcTUS V,,

CKOpPOCTh OIyCKaHUsi YpPOBHS BOIbI B cocyae V . BsskocTeio
BOJIbI CJIEIYET MpeHeOpedb, B TOM MPUOIMKEHUN COXPAHSAETCS MEXaHUYEeCKas YIHEPTUs BObI, T.€.
TEIUIOBBIX ITIOTEPh HET.

2.1 Haiinute 3aBUCUMOCTb CKOPOCTH BBITEKAaHHs BOJBI U3 OTBEPCTUS V, OT BBICOTBI YPOBHS BOJbI B

cocyne V,(z).

2.2 HaiinuTe 3aBUCUMOCTh MPOEKIUU HA OCh Z CKOPOCTH OIyCKaHus V, OT BBICOTHI ypOBHs Z. B
Ka4yecTBe MapaMeTpoB 3TON (YHKIMU UCHOJIB3YHTE TOJBKO YCKOPEHHE CBOOOJHOrO MajeHus ¢ U
OTHOILIEHHUE TUAaMETPOB 77 .

2.3 Yemy paBHO YCKOpPEHHE, C KOTOPBIM OITyCKAaeTCsl YpPOBEHb BOJBI B cocyze a, ?

2.4 Haiigute 3aBHCUMOCTBH BBICOTHI YPOBHS BOJBI B COCYZIE€ OT BPEMEHHU Z(t). IIpu t=0 BbIcoTa

YpPOBHSI BOJBI B cocyae paBHa h,. B kauecTBe mapameTpoB (QYHKIMHM UCIOJIB3YyWTE BEIUYHHBI

g,hy, 7.

2.5 Haiinure 4epes, Kakoe BpeMs 7;; YPOBEHb BOJBI B COCYJ€ YMEHBLIUTCS B IBA Pa3a.

o 1
2.6 PaccunTaiiTe 4ncieHHOE 3HaYE€HUE BPEMEHH «IIOIYBBITEKAHUA» T g, ecmu Ny =20 cm, n=—,

M
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3amanue 3. Term10KpOBHBIN chepUIECKHUIl KOT.

JKuBble OpraHu3Mbl MOTYT CYLIECTBOBATH B OCTATOYHO Y3KOM
TeMIIEpaTypHOM auanasone. Tak, HanpuMep, HOpMaJIbHas TEMIIEPATypa
YeJioBeKa MPUMEPHO paBHa 36,5° . MOBBIIICHHE TEMITEpATyphl BCero Ha 5°
CBUJIETENBCTBYET O CEPHE3HOM 3a00JIeBaHUH. B Kak10M Opranusme
JENCTBYIOT CJIOKHBIE MEXAHU3MBI TEPMOPETYJISALUH, TIO3BOJISIOIIHE
TOJICP’KUBATH TEMIIEPATYPY TeJa MOCTOAHHOM. B nanHoM 3a1annu Bam
MPEICTOUT TPOAHATU3UPOBATH HEKOTOPHIE TIPOOIIEMBI, CBSI3aHHBIE C
TEPMOPETYJISALUEN )KUBBIX TEMIOKPOBHBIX OPTraHU3MOB, UCIIONB3YS IIPOCTHIE
MOJIEIH.

Bynem cuutath, 94TO HCCIIeyeMOe CYIIIECTBO UMEET OopMY OJTHOPOIAHOTO IIapa (nainee Oyem
Ha3pIBaTh €ro c(epudeckuM KOTOM). BHyTpW Teiga 3TOro Kota B pe3ysibTaTe IOCTOSHHO
MPOUCXOUT BBIJICICHUE TEIUIOTHI. TEeIIONPOBOHOCTD TeJla BHICOKA, TO3TOMY MOKHO CUHTATh. YTO
TEMIIEpPaTypa BO BCEX €ro TOYKaxX OJMHAKOBA, HO MOXET U3MCHSITHCS C TCUCHUEM BPEMCHH.

4

Bo écex 3a0auax 3mozo 3a0anus nod memnepamypoii mejia noopazymesaemcs
YCMaHosugwanca memnepamypa, KOmopyro umeem mejio Koma nocie yCmaHo6/1eHus
mennoeozo pasnosecusi.

Teopemuueckoe seedenue.

1. MOIHOCTh TEMJIOTHI, BBIAEISIOMEHCS BHYTpU CHEPUIECKOro KOTa MOCTOSIHHA (T.€. HE 3aBHCUT
OT TEMIIEPATYpHhI T€JIA) U MPOIOPLIUOHAIIbHA €70 00bEMY:

W=wV, (1)
rae W - HEeKoTopas IOCTOSIHHAas BelMMYMHA (TEIUIOBBLACICHME), OJMHAKOBas i BCEX KOTOB,

4 L3
HE3aBUCUMO OT WX pa3mepoB, V = §7ZR - 00bem mapa, R - paamyc mapa. TeroBbiaenenne W

JKUBBIX CYLIECTB MOXET 3aBUCETh OT TEMIIEPATYPBHI.
2. MomHocTh TEIUIOTHI, YXOIAIIeH B OKPYXaloUlylo cpeay ¢ 1000 HOBEPXHOCTH
IPOINOPLMOHAIBHA PA3HOCTH TEMIIEPATYP IMOBEPXHOCTU t, M OKpyxKaromen cpelsl t,, Kpome TOro.

OHa MPOMOPIHUOHATHHA TUIOIIAN TTOBEPXHOCTH S :
q= /0, -t,) )

rae [ - u3BecTHas MOCTOSIHHAS BelIMUYMHA (Ha3biBaeTcs KO3 OUIMEHT TeI00Tauy, 3aBUCSILEN OT

CBOWCTB OKPYXKaloIIleH cpensl, T.e. Bo3ayxa). [Tnomasps moBepxHocTH mapa S = 47R°.
3. CornmacHo 3akoHy @ypbe IIOTHOCTH MOTOKA TEIJIOTHI ( (KOJIHYECTBO

TEMJIOTHI IPOTEKAIONIEH B €MHUILY BDEMEHHU 4YePe3 MoKy miomam S) 1 q l,
Yyepe3 IUIACTHHKY MPOIOPIHOHAIBFHA PAa3HOCTH TEMIIEPATyp Ha CTOpPOHAX et
IUIACTHHKHU | onpenensiercs: GopMyIaoit ~>
q=y1bs, 3
h
3IeCh ¥ - TIOCTOSHHBIA KO3(Q(HIMEHT TerIonpoBOIHOCTH MaTepHaia h

TUTACTHHKH, N - TOJIIWHA IIACTUHKU
4. Kak Bam MpeICTOUT TOKAa3aTh B JATbHEUINEM, YTO MOIIHOCTh IMOTOKA TEIJIOTHI, YXOMSIICH B
OKPY’KaIOIIYIO Cpeny (Hake IPH HAJTUYHMH OJICK/IbI) MPONOPIIMOHATBFHA PA3HOCTH TeMIIEpaTyp Tea
U OKPY>KaIoIlIen cpebl

q=alt-t). @
KO PUIMEHT TPOMOPIMOHATIBHOCTH « B JaHHOW (opmyne HaszbpiBaeTcs Koddduimentom
Teronepenayu. J{is rogoro Kota 3TOT KO3 UIMEHT paBeH o = S .
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3aKIIIOYUTEBHBIN Tan peciyOIMKaHCKON OJMMITHA/bI 110 yueOHOMY npeamery «Dusukay
2023-2024 yuebHbIii TO1

Yacrte 1. Cnsmme KOThbI
B aToi#t wactu OyaeM cuMTaTh. YTO MOIIHOCTH TEIUIOBBIJAEICHHS W TIOCTOSHHA, T.€. HE

3aBHCHUT OT TEMIIEPATYPHI U OJMHAKOBA JUI KOTOB JIIOOBIX pa3MEpOB.
Temmeparypa okxpyxaromei cpeapl paBHa t, =20°C, mpu 5TOM yCTaHOBUBLIASACS

TeMIepaTypa Tena rojioro kora paauyca R, pasna t, =36°C.

1.1 ITouemy majieHbKHe 1eTH 00JIbIIIE MEP3HYT?

1.1 PaccuurTaiite, yemy OyJeT paBHa YCTaHOBUBILASCS TEMIIEpATypa IoJoro KoTeHka t,, paauyc
KOTOPOTIO B JIBa pa3a MEHbIIE, 4eM R, .

1.2 Ilouemy «rpeer» mry6a?

bnaronaps onexne, HaeToN Ha KOTEHKa, KO3(PHUIIMEHT TeryIonepeayr YMEHbIIUIICS B 2 pasa.

1.2.1 Paccunrtaiite, yeMy OyJeT paBHA yCTaHOBUBILASCS TeMIepaTypa {, 0AeToro KOTeHKa.

[Tokaxwure, 4TO Ok 1A AEMCTBUTEIHLHO MOXKET U3MEHUTH KOA(PDUIIUEHT TEIUIONEPEIauH.

O06o03Ha4MM KO3 PUIUEHT TEIIoNepeaun rojaoro Kora - ¢, . bynem cunrats, 4To ogexnaa
SIBIIIETCS TOHKMM CJIO€M TEIUIOM30JISIIIHOHHOTO MaTepualia ¢ Kod()GHUIMEHTOM TeIIONpOBOHOCTH
y TonmHbl h (KOTOpas 3HauMTENbHO MeHbIIe paguyca kota h << R). MoxHo cuuTath, 4TO

TCIIOBOM KOHTAaKT MCKAY TCJIOM KOTa U HIDKHEH MMOBEPXHOCTHIO OJACKABI XOpOHIHﬁ, IMOTOMY HX
TEMIICPATypPhl paBHBI. TeMnepaTypa BEPXHETO CJIOA OACKABI OTIIMYACTCA OT TEMIICPATYPhI BO3AyXaA.

1.2.2 Tlokaxure, 4To KO3((UIMEHT TeIUIoNepelaud OJETOro KOTa TOXE MOXKET ObITh OIUCaH
dopmynoit q= a(t —t,), HO ¢ APYTUM K03 (UITHEHTOM MPOTIOPIMOHATBHOCTH ;, OTIHYHBIM OT

a, . Beipasure 3naueHue 3Toro ko3 GuIeHTa uepes BeIUIUHbL 0, N, ¥

Yacrp 2. «ZKuBas» Moaeanb

B nansoit wactu Bam HeoOxonmMo MpoaHalIM3UpOBaTh KU3Hb KOTa, B paMKax Oosee
peanbHOM Mozenu. Pasmep kora ocraercs Heu3sMeHHbIMHM. IlpumeM, YTO MOIIHOCTH
TEIJIOBBIICIICHUS ITOTO KOTA 3aBUCUT OT TEMIIEpATyphl: OHA IPUHUMAET MAKCUMAJIbHOE 3HAYCHHUE,
IpU HEKOTOPOW ONTHUMATbHOW Temieparype l,, ¥ MOHOTOHHO YMEHBIIACTCS MPH OTKIOHCHUH
TEMIEPATypbl OT ONTUMAIBHOIO 3HAuY€HHUs (KOI/la CTaHOBUTCS OYEHb XOJIOJHO WM CIUIIKOM
*apko). JKu3Hp KOTa BO3MOXKHA, €CJIM €ro TeMIlepaTypa JIEKUT B JAMana3oHe OT MUHUMAaJIbHOU
temnepaTtypsl t . =30° no makcumanbHOH Temmepatypel t., =50°. Eciau Temneparypa koTa
BBIXOJIUT U3 3TOTO AMANa3oHa, KOT yMUPAET.

3aBUCUMOCTb MOIIHOCTH TEIUIOBBIAEICHUS OT TeMIleparypbl t B yKa3aHHOM [Mana3oHe
ONHUCHIBaeTCs (PyHKIUEH

W (1) = Alt =ty Nto 1), ©)

rae A- nocrosiHHasi Benu4yuHa. BHe aToro temneparypuoro nuanazona W =0.
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3aKIIIOYUTEBHBIN Tan peciyOIMKaHCKON OJMMITHA/bI 110 yueOHOMY npeamery «Dusukay
2023-2024 yuebHbIii TO1

W3BecTHO, YTO MpU Temreparype Bo3dyxa t, =20° Temmeparypa Toloro KoTa sBJseTcs

ONTUMAJIBHOM.
B nynkrax 3aganus 2.1 — 2.5 KOT 0CTaeTcs rojibiM, T.e. KO3 OUIMEHT TEMI00TAaYd ¢, OCTaeTCs

IIOCTOSAHHBIM.

2.1 Haiinure onTuManbHyto TEMIEpaTypy KoTa i, .

Hpe,Z[J'IO)KI/ITe TAaKYHO HOpMHUPOBKY MOIJ.[HOCTCI71 TCIIJIOBBIACIICHU A W = E H TCIIOOTAA4YHU

q:

, uro6b1 3Hauenns W (t), q(t) MoxHO 6bUIO paccunTaTh YUCIEHHO.

a
C

2.2 VYxaxwTre, 4YTO CIEAYeT B35Th B KayecTBE HOPMHPOBOYHOH mocrostHHOM C. VYkaxure
(¢u3nyeCKUi CMBICI AITOM MOCTOSIHHOM. 3anumure (QopMmysbl A 3aBUCUMOCTEN VV(t), CT(t).
VYKa)kUTe YUCIICHHbIE 3HAUEHUsI TapaMeTPOB 3TUX (DYHKIIMH.

2.3 Ha onHoMm OnaHKe mOCTpOWTE: TOYHBIN IpaduK 3aBUCUMOCTH VV(t) U rpaduK 3aBUCUMOCTH q(t)

TIpH TeMIepaTypax OKpyKaromieii cpesl t, = 20°.

Hanee B myHkrax 2.4 - 2.6 mpuBeaute rpaguyecKyro WUTIOCTPALUIO PEIICHHS, TO €CTh OCTPOITe
rpaduku 3aBucumocteir W (t), G(t) IIPY YKa3aHHBIX 3HAYCHUAX IapaMeTpoB. B 3THX IyHKTax
JIOITYCKAETCs YUCIIEHHOE PelIeHne YpaBHEeHUH (6e3 mosydyeHust OKOHYaTEeIbHON (OPMYJIBI).

2.4 PaccunTaiiTe yCTaHOBUBILYIOCS TEMIIEPATYPBI FOJIOr0 KOTA, €CIM TEMIIEPaTypa OKPYKaIOIIEro
BO3JyXa paBHa a) t, =35°;0) t; =25°.

2.5 PaccunraiiTe, B KakoM JAuana3oHe Temmeparyp Bo3ayxa (oT to.,, 10 ty...) MOXET KUTb TOJIbIH
KOT.

YToObI HE 3aMCP3HYTb, KOT HAYMHACT OACBATLCA, USMCHAA KOB(i)(l)I/II_II/IeHT TCIIJIOOTJa4Yu & .

2.6 IlpeanmoxxuTe TaKyl0 3aBUCUMOCTh KOX(PQPHIMEHTa TEII00TIaun a(to) OT TEMIIepaTyphl
Bozayxa t, (mpu t, <20°). 4ro6bl TemmepaTypa KoTa OCTaBajJach ONTHMAJIbHON, HE3aBUCUMO OT

TEMIIEPATYPHI BO3AYXaA.

o alt
2.7 IoctpoiiTe rpaduk 3aBUCUMOCTH ( 0) npu 0°<t; <20°.
a,
0
2.8 Ouenurte, BO CKOJBKO pa3 HaIO0 M3MEHUTH KOI(D(UIIMEHT Teruronepenadn, 9To0bl KOT CMOT
BBDKUTH IIPU TeMIieparype Bo3ayxa t, = 0°
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3aKIIIOYUTEBHBIN Tan peciyOIMKaHCKON OJMMITHA/bI 110 yueOHOMY npeamery «Dusukay
2023-2024 yuebHbIii TO1

JINCTBI OTBETOB
3aganme 1. Kak Yuiabsam Tomcon craju gjopaom KeabBHHOM

3amaua 1
1.1 3anonaute Tadmuiy 1

Tab6auna 1. Pacyer xapakTepuCTHK 3JIEKTPUUECKON LIENU

ConpoTtuBieHue Cuibl TOKOB
Rx3 =

1.2 Cunbl TOKOB

1.3 OTHOIIEHUS CHAJI TOKOB
1, |

ly

N

—
[EEN
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3aKIIIOYUTEBHBIN Tan peciyOIMKaHCKON OJMMITHA/bI 110 yueOHOMY npeamery «Dusukay
2023-2024 yueOHbIii rof

3agaua 2.

2.1 Cuibl TOKOB

l

2.2 Pa3HOCTh CHJI TOKOB

Al =

3amgaua 3.

3.1 ConpoTHBiICHHUE IIETTH

R =

X

3.2 OTHOLIEHUE CUJI TOKOB

L
l

3.3 ®opmyna 1 pacdera CUI TOKOB

I, =

3.4 ConpoTHBIIeHUE TIETH

R =

X

3.5 ®opmymna i pacdera CHII TOKOB

I, =
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3aKIIIOYUTEBHBIN Tan peciyOIMKaHCKON OJMMITHA/bI 110 yueOHOMY npeamery «Dusukay
2023-2024 yuebHbIii TO1

3amaua 4

4.1 ConpoTHUBICHUE YHaCTKa METHOM >KHIIbI
R, =,
CormnpoTHuBieHUE BCEH METHOM JKUITbI

RlE —

4.2  ComnpoTuBIIEHHE U30JISAIIMU y9acTKa KaOems
R, =
[TonHOE CONPOTHUBIICHHE U3OJISAIUH

Rzz —

4.3 DKBHUBAJICHTHAs SJIEKTPUUYECKas cxeMa Kabems

4.4 OTHOLIEHME CUJI TOKOB Ha BBEIXOJE U BXOJ€e Kades

h_
Io
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3aKIIIOYUTEBHBIN Tan peciyOIMKaHCKON OJMMITHA/bI 110 yueOHOMY npeamery «Dusukay

JIMcThI OTBETOB
3aganue 2. BoiTekanue

2023-2024 yueOHbIii rof

1.1 BricoTa moabsema

hy =

1.2 [Ipoekuuu yCKOpeHus: U HauaabHOW CKOPOCTH

1.5 I'paduk 3aBUCHMOCTH KOOPJMHATHI OT BPEMEHH

3aBUCUMOCTb KOOpOWHaTbl OT BpeMEeHW

T xoopauHaTa Z

BpemA t
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3aKIIIOYUTEBHBIN Tan peciyOIMKaHCKON OJMMITHA/bI 110 yueOHOMY npeamery «Dusukay

2023-2024 yueOHbIii rof

1.6 I1oka3zarenu creneHei.

o= [ =

1.7 Ilocrosianas C

C:

2.1 3aBucuMOCTh CKOPOCTH BBITCKaHHUA BOJbI

Vl(z):

2.2 3aBHCHMOCTBH CKOPOCTH OITYCKaHUSI YPOBHS BOJIBI

v.(2)=

2.3 YCKOpeHI/Ie, C KOTOPBIM OITYCKACTCA YPOBCHBb BOJBI B COCYIC

a. =

z

2.4 3aBHCUMOCTH BBICOTHI YPOBHS BOZIBI B COCYZIE OT BpEMEHHU

2(t) =

2.5 Bpemst «11011yBBITEKaHUS»

Tos

2.6 UuciieHHOE 3HAYEHUE

Tos
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3aKIIIOYUTEBHBIN Tan peciyOIMKaHCKON OJMMITHA/bI 110 yueOHOMY npeamery «Dusukay

JIuCTBI OTBETOB

3ananue 3. Term10KpOBHBbIN ChepUICCKUIT KOT

2023-2024 yuebHbIii TO1

1.1  VYcranoBuBIHIasicS TeMIIEpaTypa rojioro KOTEHKa

t, =

1.2.1 YcranoBuBIIasiCs TeMIIEpaTypa 0J€TOro KOTCHKA

t, =

1.2.2 KoadurmenT Temnonepenadn

2.1 OntumanpHas TeMIieparypa Kota

t =

opt

2.2 HopmupoBOYHasi HOCTOSIHHAS

DopMyIIbl 3aBUCUMOCTEN

3HaueHUS napamMeTpoOB 3aBUCHMOCTEH
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3aKIIIOYUTEBHBIN Tan peciyOIMKaHCKON OJMMITHA/bI 110 yueOHOMY npeamery «Dusukay
2023-2024 yueOHbIii rof

2.3 I'paduku 3aBHCUMOCTH VV(t) u

(t)

HOPMUPOBaHHbIE€ MOLLUHOCTU

0 5 10 15 20 25 30 35 40 45 50 55 60
Temnepatypa
2.4 YcraHOBHBIIHECS
TeMIepaTypbl =
IIpu remneparype Bo3nyxa t, = 35° §
=l
S
t= >
]
T
pu Temreparype Bozayxa t, = 25° 3
g
t= 2
<)
I
0 10 20 30 40 50 60
Temnepartypa
2.5 Jlnamna3oH Temreparyp
=
3
t .= I
min g
s
(]
]
T
Cnax = 3
0
<1
s
=
Q.
o
I
0 10 20 30 40 50 60
Temnepatypa
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3aKIIIOYUTEBHBIN Tan peciyOIMKaHCKON OJMMITHA/bI 110 yueOHOMY npeamery «Dusukay
2023-2024 yuebHbIii TO1

2.6 3aBucuMocTh K03 (UIIMEHTa TETII00TIauM OT TEMIIEPaTyphl BO3AyXa

a(to):

HOPMUPOBaAHHbIE MOLLHOCTU

10

20 30 40
TemnepaTtypa

50

60

alty)

Q,

2.7 I'pahuk 3aBUCUMOCTH

1,2

0,8

0,6

0,4

Tennonepenaya

0,2

10 15

TeMneparypa

20

25

2.8 zmenenne kodduineHTa Termnonepeiaun
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