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PEIIEHHWA 3AJAY

7 KJIACC
3anaua 1. Bocbmepxka
[Toxa [POAOJDKAICA PA3TOH BTOPOTO BEJIOCHIIENNCTA (t, =8c¢), nepserit TIpojienian

(G+o)m/c
2

§= (4-0)ct+s5M/c:(8-4)c=30m ), a BTOpOiA

nyTh

g =(_6:2,5122M—I—c<(8—0)C=25M ().

Yepes t, =8 ¢ /UIMHA yUACTKA TPACKTOPHH MeX/Ty NePBBIM 1 BTOPBIM BeJIOCHITE/H-
croM OKasanoch S=271R+S, -, =2-3,14-10+30-25=67,8 M (3), mocze 51010 CKO-
pOCTb cOMIKeHHsT MATBYMKOB ObLIa IIOCTOSHHA U paBHa U=, —v, (4). Torxa ocras-

S S 67,8 M
[reecsi BpeMst COMMIKEHHU sl BEJIOCUIIENICTOB ¢, =—=———=—"——

v v,-v, 6,25-5,00
moMHOe BpeMs, 33 KOTOpOe BTOPOH  BEJIOCHNEJUCT  JIOTOHHT — IEPBOTO,
t=t +t,=8c+54,2c=62,2¢ (6).

IonHBIH MyTh, NPOHIEHHBIH INEPBHIM BeJOCHIEUCTOM 3a BpeMsi f, paBeH
S, +v,t, =30M+5M/c-54,2¢ =301M. JInuHa Beero Tpeka 2n(r + R) =100,5M npu61H-
3HTENBHO B 3 pasa MeHbIre. CliesioBaTeIbHO, BEJIOCHIIEANCThI BCTPETATCS HEAATIEKO OT
1. O (7). MoxHO ybeuThesl, YTO NpH ¢ < 62,2 ¢ BeJIOCUIeUCTHI B T. O He BCTPETATCA

8.
Kpumepuu oyenusanus
Kaxnas u3 dopmys (1), (2), (4) u (6)
HJIH COOTBETCTBYIOIIHE PACCYKIACHHS
Kaxxrast u3 dopmy (3), (5) HIIH COOTBETCTBYIONIHE PACCYKICHHUS
Kasx/ip1it u3 BHIBOJIOB (7) 1 (8)

=54,2¢ (5), a

3agaua 2. YaWHUK
Tak kak BHauaJIe 3a 1 ¢ yPOBEHb JKH/IKOCTH TIOIHUMAJICSA Ha BBICOTY h, = 0,05 cM, TO

m

10T ;
— e —oneEn (@)

ph, 1r/em®-0,05cm

Ecu 651 TpyGka 6blna ycTaHOBIEHA BEPTHKAIBHO, TO 3 1 C YPOBEHD MOJHUMAIICS
m 10T

p(S+S,) T r/em? (200 + 10) cM

IJI0I1a/1b OCHOBAHMUSA COCY/Ia paBHA Si=

6b1 Ha h, = =0,048 cM (2). 3MepeHHOE H3MeHeHHe

BBICOTBI YDOBHS JKM/IKOCTH C TEYEHHEM BDEMEHH MEeHBIIIe PACCYUTAHHOTO0. DTO 3HAYMT,
4TO B TPYOKY moCTymaeT GOJIbUINIA 0GBeM BOJIBI, YeM B CJIydae BEPTHKAIBHOIO PAcIIo-
JI0EHHsA TPYOKH, U, CIIe[JoBaTeIbHO, OHA HAKJIOHEHA.

Kpumepuu oyenusanus

Dopmyra (1)
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3apava 3. MpLIbHAaA IEHA

00 Ol 2 e (1) e
pases Vy =N'§7ﬂ 6. 3 ( ) (1). To
ene V,, =V =V, =500-272=228 (cm3) (2).
yTO Macca BO3/yXa 3HAYUTEJIbHO MEHblile Maccpr

OGBeM Beex My3BIPbKOB

6beM HKHAKOIO [raMITyHs B IT
YUUTBIBASA, ;
= 0,85 1/cm® 228 em® =194T (3).
HbI P e 11l =,19ﬁ? —0,39T/cM® = 390 KT/M° (4).
CpeHsst IIOTHOCTD M€ s oo o
Kpumepuu OyeHusanus
Kariast 13 popMy1 (1), (2), (3) HIH COOTBETCTBYIONIHE PACCY>KACHHA.

OTBET (4) cvvvesenersssssssnsensussussnsusescasinsess

i axoOBKa

B3axaua 4. [IBonHaA CTP 5

CHayasia pacTATHBAETCA TOJIBKO BEPXHAS BEPEBKA. Ilo puc.7.5 Haliziem ee koadbdu-
F,por _200H

H
el S = — (.
LHEHT XeCTKOCTH: k, = Z"Z B 1333 %, (@)

raa ol
HaiizeM maccy MeHbl,
Koo mammyss: m=pVi

ITocse Toro, KaKk HauMHAeT pac-

£ H
il TATHBATECS BTODAs BEPEBKA, yliep-

500 Elia] o
JKUBAIOIIME CHJIbI CYMMHDYIOTCS:

200 =1 np e Ll () T p oM
F, MOXKHO HaWTH M3 rpaduka,

ynp1
NPO/UIMB  IPSAMOJMHEHHBIA yua-
cToK (pHC. 7.5), COOTBETCTBYIOIIHIA
PACTsDKEHHIO TOJIBKO IIEPBOH Be-
peBkH (3). Buzgno, 4O mpH ymwmm-
HEHUU TEePBOH BepeBKH Ha 0,30 M

ee cuna ympyroctd F,  =400H

0 BN OH0MN0 (5020 1025 030ALM L R ;
it CyMMapHas — CWia  YOpyrocTd
uc. 1.

F,., =500H.
Torna F,,,, =F,,, ~F,,: =500H-400 H=100 H (4). Bropas BepeBka pactsHysIach
Ha AlL,=0,30M-0,15M=0,15M (5). Koaddunuenr sxecrkocru BTODOH BEpPEBKH

E 100 H H

e 67— 6).
* AL, o,5M 7M( )

Kpumepuu oyenusanus

Kaxcnas us popmysn ()Y (E)N(6)F 2

Kaxnaz uz popmy (1), (5)

Paccyxnenue (3) g ”2
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YCJIOBUA 3AIAY

7 KJIACC

Bamaua 1. CBeTonponycKkaHue

Co/IHIE3AIMTHAS WTOPKA MpecTaBsieT coboi
CBETOHENPOHHUIAEMYIO TOJMMEPHYIO IJIEHKY ¢
MHOECTBOM KPYIVIBIX OTBEPCTHH, LEHTPbI KOTO-
PHIX DACIIOJIOKEHBI B BEPLIMHAX MPABHIbHBIX
TPeyroJIbHUKOB (puc. 7.1). Ompejesure OTHOLIE-
HHE PACCTOSHHA a MEXJIy IEHTPAMH COCERHHX
OTBEPCTHH K JMaMeTpy oTBepeTHs d, ecu CBET,
MAJIIoIHI Ha IITOPKY, Oc1abseTes B 2 pasa.

Yiasanue. MHTEHCHBHOCTb NPOIIE/IIEro CBETa
MOXXHO CYHTATh NPONOPIHOHAIBHON IUIOMmAAN
orBeperns. Iliomanp kpyra auamerpoM d paBHA
nd2/4, tae m= 3,14, WIOMAAb PaBHOCTOPOHHETO
TPEYTOJIbHHKA CO CTOPOHOM @ paBHA az\/§/4.

Puc. 7.1

3anava 2. HepaBHOMepHOe IBHKEeHH e
IlepBblii IAPHK CBOGOHO Magaer ¢ BbICOTHI ho = 1,8 M, a BTOPOH BBICTPETHBAETCS
BEPTHKAIBbHO BBEPX M3 0aJIMCTHYECKOrO MHCTOJIETA, PACIOJIOXKEHHOIO Ha ypOBHE

crona. IIpoBezieHo fBa onbiTa. Ha
pHC. 7.2 TpHBEJEHbl rpaduku
JIBHDKEHHsl [IAPHKOB, BBIPaXKaro-
IIHe 3aBHCHMOCTH HX BBICOTEHI 2T
HaJ MOBEPXHOCTBIO CTOJNA OT
BpPEMEHH, B IIEPBOM OIIbITE.

1) OmpezieJIuTe CPEAHIOI CKO- |
POCTh KaX/JIOT0 HIApUKa Ha Ipo- N
MeKyTKe BDEMEHH OT O JI0 0,4 C. |

2) OmpezieuTe CPEAHIO CKO-
POCTh IIEPBOTO IIApHKA 32 BPEMS
OT 0,4 ¢ /10 0,6 ¢ U 3a Bce BpeMst
€r0 ZIBHKEeHHS.

3) B kakoil MOMEHT BpeMeHH
IaPHKH MOTJIH CTOJIKHYTBCS?

Bo BTOpOM ombITe ABHXKEHHE
NIADUKOB  3aKOHYMJIOCH  OJIHO-
BPEMEHHO.

4) C KakuM BpeMEHHBIM MpO-

N, m

MEKYTKOM CTapPTOBAJIH LIAPHKH?
Kakoii u3 HMX Hayal ABHXKEHHE
paHbLIe?

Paamepbx LIApUKOB BeCbMa MaJIbl I10 CPABHEHUIO C hn.
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Bagaua 3. [IMHOKKIO

9 4acoB HOC HTOTO CKA30IHOTO epcoHaska y/UIHHAETCA Ha 14 cM. B
yac HOUM CJIEYIONIHX CYTOK OH yKOpauHBAETCs HA 4 CM. OnpefiesuTe, CKOMbKO MoJI-
HBIX CYTOK MPOILLIO, €CTH B 8 wac. 30 MHH. yTpa Hoc ITHHOKKHO OKa3aJICA TKEIee ero
Tesa 63 Hoca, a HaboeHne Hauanoch B 8 yacos yTpa, KOrjia Hoca y Hero He 6b110.

Kaxum Gyzier KOJIMYEeCTBO CYTOK, 3a KoTopble HOC ITHHOKKHO CTAaHET TAKeJiee ero
Tena (B 8 wac. 30 MHH.), €C/IH caM [Turokkuo GyAeT BbIPACTATh B /IBA Yaca HOYM Ha
6 om? JInHeliHAs WIOTHOCT (3T0 (pu3HUecKas BeJTHUNHA, paBHAA OTHOILIEHUIO MaCChl
TeNa K ero JUIMHE) PACTYIero Hoca TMOCTOSHHA M paBHA 500 r/cM; JIMHeHHas MI0T-
Hoerh Tena IlmHokkmo (6e3 Hoca) Takke ocTaeTcs nocrosinHoi. HauanpHas Macca

TInHOKKHO 63 Hoca 42 KI', HAYAILHBIH POCT 1M 50 CM.

Kaxioe yTpo B

3axaua 4. KpoBeHocHas cucremMa

IIpu COKpAIUEHHH CeP/Ilia KPOBb BbIOpAChIBAETCS B AOPTY — KPOBEHOCHBIH cocy/1 ¢
IJIOMIA/IBIO MOMEPEYHOro CeueHus Sy = 3 ¢M2, T/Je CPE/HssA CKOPOCTh KPOBOTOKA CO-
CTaBJIseT v = 25 CM/C. B opraHax uenoBevyecKoro Tejia KpOBb Pa3BeTBJIAETCA IO CETH
KammWuIAPOB, B KOTOPBIX CPEIHsA CKOPOCTh ABIKEHHs KPOBH paBHA U = 0,3 MM/C.
Tlnomans ceveHus KAMHLIAPA PaBHA B CpefHEM S, = 20 MKM2. OleHUTe KOJTHYECTBO
KalM/IAPOB B YEJIOBEYECKOM OPraHU3Me.

VkazaH#e: 1 MKM (MHKPOMETp) paBeH 0,001 MM.
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PEINEHUA 3AJAY

7 KJIACC

3apaua 1. CperonpoInycKaHne
[Majaromuil Ha IWICHKY cBET oucna61me'rcx B /iBa pisa, i?fgf
cyMMapHas IOk oTBepCTHil COCTABIIAET TOJIOB ax:]};emm
1A/ BeeH TUICHKH. IIITopKy MOXKHO pasburh Ha ng g
B BH/E NPABWIBHBIX TPEYTOIbHUKOB (puc. 7.3). Bplmeyk: ;
saHHOE 0OCTOATENHCTBO O3HAUYAET, UTO [UIOIIa/b TPEYTroJb /
puka a’y3/4 B ABa pasa Gosbuie CyMMapHO¥ IJIOL@/H 7
nd? /8 Tpex CeKTOpOB, PACIOJIOKEHHBIX B BepUIMHAX TPe-

YTOJIbHHKA, T. €.

Puc. 7.3

gﬂ: nd® (1)
4 8

a T
Orcropa —= [——=1,35.
4\
Kpumepuu oyeHusanus

BBIBOJT O CyMMapHO¥ IIONIA/IH OTBEPCTHIA
®opmyra (1) (#IH 10X0GHOE COOTHOIIEHHE) .
Haxo;w:[enne HMCKOMOU BEJIUYHHBI .

N

3apaua 2. HepaBHOMepHOE BH:KEHHE

1) CpenHsisi CKOPOCTh TEPBOrO NIapHKa paBHa 0,8 M/0,4 ¢ = 2 M/C; CPEAHsA CKO-
POCTb BTOPOTO MIAPHKa paBHa 0,8 M/0,4 ¢ = 2 M/cC.

2) CpesiHsis CKOPOCTh IIEPBOTO IIApUKa 3a BpeMs OT 0,4 € A0 0,6 ¢ paBHA
1M/0,2 ¢ = 5 M/c; 3a Bce BpeMsI ABKOKeHHs 1,8 M/0,6 ¢ = 3 M/c.

3) CToIKHOBEHHE 03HAYaeT, YTO B HEKOTOPbIA MOMEHT ITAPUKH HAXOJATCA Ha Of-
HOM U TOH e BBICOTE. ITOT MOMEHT ¢ = 0,45 C.

4) BTopoii mapuK JO/DKEH HayaTh ABIYKEHUE PaHbIIE Ha 0,2 C.

Kpumepuu oyenusanus

Kaxzplil oTBET Ha IIEPBBIH BOIIPOC.

Kazxp1it oTBET Ha BTOPO#i BOIIPOC..

OTBer Ha TPeTHi BOIPOC ..

OTBer Ha YeTBepPTHIi BOIPOC

NN =

3angaua 3. [IMHOKKHO
Tax kax HOC [IMHOKKHO Ka’I0e YTPO BHIDACTAET HA 14 CM, & KAXk/IYIO HOCTTeTYFOLILYIO
HOYb YKOPAYMBAETCA HA 4 CM, TO CKOPOCTh POCTA HOCA PaBHA
Ui = 14 CM/CYT — 4 cM/cyT = 10 em/cyT . (1)

le/lpaBHﬂeM Macchl Hoca my U Tesia IIHHOKKHO Mrl, Y4YuThHIBast CKOpPOCTh pocTa HO-
ca:

3 Mu =7y v, (2)
A€ Iy = JIMHEeHHas II0THOCTh Hoca [IMHOKKHO, t, — Bpems, Yepes KOTOpoe Macchl Tea
M HOCA cpaBHAIOTCA. U3 ypaBHeHus (2) momydaem

ti = Mi/(ru- v) = 42 kr/(50 Kr/M - 0,1 M/cyT) = 8,4 oyt (3)
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£ s X

Tak KaKk HabJI0ZIEHIE HAYaI0Ch B 8 YacoB yTpa, TO 10 NPOMIECTBUU 8 MOJNHBIX CYTOK
B 8 YacoB 30 MUHYT Macca HOCa cTaza 50 -0,1- 8 = 40 (KI), a M0 MPOLIECTBHU 9 CYT.
50-0,1:9 =45 (xr). Crasio 6bITh, MPOMINIO 9 MOTHBIX CYTOK.

]‘[HHel‘/'lHa}l TI0THOCTD [THHOKKHO 6e3 Hoca:

rin=Mn/Lin= 42 xr/1,5 M = 28 kr/M™, (4)
e Lip — HavanbHbli poct [TiHOKKHO. [Uist oTBETa Ha BTOPO# BONPOC 33/1a9H TAKKE
MpUpPaBHAEM MACChl HOCA U Tesa TIMHOKKMO, BHIPA3UB HX Yepe3 JTHHeHHbIe II0THOCTH
W JUTHHBL s
ra(Lo+ vntz) = 1 U Lz, (5)

T/Ie U — CKOpPOCTh pocra Tena HHHOKKHO, i) = BpeMms, Jyepes KOTOpOe Macchl CpaBHA-
jores. 3 ypaHenus (5) mosyuaem
vpLy 28%*1,5M

U =
TV, =Ty Vp

ST ™M K =i e ()

50— :0,1——28—:0,06——

M cyT M cyrt
Bo BTOpoM cyuae Hoe ITHHOKKHO CTaHeT Tsikesiee ero Tefa uepes 13 MOJHBIX CYTOK.

Kpumepuu oyernusanus

®opmydta (1) (WIH COOTBETCTBYIONIHE PACCYK/ICHUA)
®opmya (2) (MM COOTBETCTBYIONIHE PpaccyKeHus)
dopmya (3) (M1 COOTBETCTBYIOLIHE paccy’KeHus)
YKCIIEHHBIH OTBET Ha TIEPBBIH BOIIPOC .....voveveverennene
dopmya (4) (MM COOTBETCTBYIOLIUE paccy>/eHus)
®opmyia (5) (MM COOTBETCTBYIOIIIHE PACCYIKIACHNS)
®opmya (6) (1M NI0JTyHeHHe YHCIeHHOTO OTBeTa)...
Dopmyna (6) (111 MOTyYeHHe YUCIIEHHOTO 0TBETA)
YpcIIeHHbIN OTBET HA BTOPOM BOIPOC

B bl Ry o i

3anaua 4. KpoBeHocHas cucreMa
3a OZTHO W TO >X€ BpeMs t yepe3 aopTy U CHCTEMY KalWJIIPOB NPOXOJAUT O/THHAKO-
BBIi 06BEM KPOBH:

St =Sx2, (1)
I7Ie X, ¥ X> — PACCTOSIHUSL, HA KOTOPHIE 33 BPEMsl t KPOBb IIEPEMEIIIAeTCA COOTBETCTBEH-
HO TI0 a0pTe U M0 KalWUIAPY; S — CyMMapHas IUIONIA/Ib CedeHHs KAMUIAPOB. Tloze-
JIMB paBeHCTBO (1) Ha t, MOTYIuM: Sith = S, OTKyZA
S =S/ .. (2)
KosmuecTBO KaniyLispoB
N =8/, = Sitn/(S202) = 3 - 25/(20 - 1078+ 0,03) = 12,5 - 109. (3)
Kpumepuu oyeHueanus

Dopmysna (1) (1K COOTBETCTBYIOIIHE paccyIeHus)

Dopmyna (2) (W11 COOTBETCTBYIONIHE PAacCyXIeHHs )

Dopmyna (3).
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YCI0BHUA 3AJTAY

7 KJIACC
3anaua 1. Bocbmepka

Tpex mpeyicraBisier co6oit BOCbMEPKY, COCTOAILYIO H3 BYX OKDYKHOCTEH ¢ paguy-
caMd r=6M H R =10 M, nepece-

U M/e
kaomuxes B T. 0. U3 5710it ToukH

6,25 2
OJHOBPEMEHHO B OJIHY CTOPOHY,
HO 110 PaSHBIM yTaM CTAPTYIOT Ha 5,00 1
BEJIOCHTIE/AX  /IBA  MaJbudKa

=7 375
(puc. 7.1). Tpaduku 3aBucuMOCTH
CKOPOCTH ABIXKEHHs OT BpeMeHH \ 2,50
KOKIOT0 M3 HHX MOKa3aHbl Ha
puc. 7.2. Onpenenute, yepes Ka- 1,25
KO€ BPeMs BTOPOH MaJIbuHK [0T0-
HHUT TI€PBOTO, eCIM KaX/bli M3 Oty 2 v 162 8 e O} .
MAJIbYHKOB JBIDKETCS MO Tpaek-  Puc.7.1 Puc.7.2
TOPHH B HOpMe BOCbMEpKH.
Vkaxure,

T/l NPHOJIMBUTEIILHO HAXO/HTCSA TOUKA BCTPEYH BEIOCHTIETHCTOB,
Yiasarue: eci ckopocTs Tesa 3a Bpemst  PABHOMEPHO yBeJIHYHBAETCS, TO CPEHSAST
CKOPOCTb TeJla paBHA CPeJHEMY apH(METHIeCKOMy HAYaTbHOH M KOHEUHOH CKOpO-
cTei.
3axauva 2. Yaitauk

B mumunnpuyeckom cocyze na HEKOTOPOJi BHICOTE OT OCHOBAHHA CHEJAHO OTBEp-
CTHE, B KOTOPOE C NOMOILBIO THOKOTO TepPMETHYHOIO IIepeXOHHKA BCTABIeHa npsiMast
TpyOKa ¢ IUIOMaARIO CeYeHus 10 cm2, Tpybka HaxozamTes CHAYXH MEIHHADA, H ee Ha-
KJIOH MOHO PEryJIHpOBaTh.

Cocyz HanosHsIeTCs BOMOM TaK, YTO ero mMacea €XECeKyH/THO yBeJIMIHBAETCS Ha 10 T.
Onpezermre, kak ycraHoBena Tpybka — BEPTHKATHHO HIH [OJ HEKOTOPEIM YIJIOM K
BEPTHKAIH, €T CHAYAJIA YPOBEHb BOABI B COCY/ie IOAHUMANICA 33 1 ¢ Ha 0,050 cM, a

TIOCIE TOTO, Kak BOAA MOAHSIACK /10 YPOBHSA OTBEPCTHA H CTANA TIOCTYTIaTh B TPYOKY,
YPOBEHb CTaJI IOIHUMATBCS HA 0,045 CM 32 1 C.

3anaua 3. MbuibHasS nmeHa
IIpy B36aNTHIBAHUH HKHUKOTO IIIAM

TyH5, JACTHYHO 3AMOJIHAIOIIETO COCYZ 0GHEMOM
V=500 cm3, 06pasoBaach MbUIbHAS

TeHa ¢ MaJIeHbKHMHA

OCTb TEeHbI, €CTH IIaMITyHb
65000 MysbIpbKamu, PaJIHyC KOTOPBIX I = 1 MM.
MyHS PaBHA p = 850 Kr/m3.

Yxazanue: obbem Lapa paiiycom R BEIMHCIISETCS 10 dopmyme V = 4 TR
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3agaua 4. JIBoiiHas CTPAXOBKa
acTie crycka ¢ roprl (puc. 7.3) CKAJIONA3 HCTIOB3YeT sipog
Ha onacHOM Y& (o Ha pHCYHKE He MOKa3aH) ZICPKHIT TEPBYIO (Bepysiy, CTpa-
XOBKY: O/WHH ToBapHII JDKHIOI0). TIPOXOZISL OMACHBIH YIACTOK, cKanosag C10) Be-

e Curary it

TUBACTCA Tomgyg
Bast BepesKa. [ocye Tg'
r0, KaKk OHa YMHerT:
A Ha 0,15 M, ToBapypy
HaXOMAMMHCH gy,
bukcupyer BTODYIo pe.
PeBKy. lanbie o6e pe.
PeBKH  mponomxaroy
PACTATHBATBCA  oppy-
BDEMEHHO Ha Opupa-
KOBYIO BeJHYHHy. 34
0 005 010 0I5 020 025 030ALmM  BHCHMOCTS cymmapmoif
Puc.7.3 Puc.7.4 CHJIBL yIIDYTOCTH, BO3-
HUKAIOIIEH B BepeBkax
)T YZUTHHEHHS IEPBOIi BEPEBKH H300paXkeHa Ha PHC. 7.4. :
Onpeziesire K03 (HIMEHTHI KECTKOCTH BEPEBOK, CUHTAs, UTO /UIA KaXKIOH U3 Hux
axo [yka cobrofaercst. [Ipy pacTshkeHUH BEDEBKH PACIIONATaloTCS BePTHKANBHO,

peBKy, a APYTOH = sropyto (i
} Fypy H

—




