Yuusepcumemckas onumnuaoa wkonvhuxos «benvuonoxy 2020-2021 2. 3axmowumenvubiii sman

dusuka.’/ Kiaacc
1 BapuaHt
Pemenus

3amanue 1

Crioco6 1: BBUIOKUTH HHUTKY (THOKYIO MPOBOJIOKY) BIOJb TPACKTOPHHM U 3aT€M 3aMEPUTH IUHY
HUTH.

Crioco0 2: pa30uTh TPACKTOPHIO HA HEOOIBININE OTPE3KH, U3MEPUTH UX, 3aTEM CIIOKHUTH HX.

Crioco6 3: BOCHOJIb30BaThCS ClIEUATBHBIM IPUOOPOM (HampuMep - KypBUMETD)

3amanue 2

3a 0IHO U TO K€ BpeMsi TIEPBBIA U BTOPOH camoJieT mposieTenu paccrosiaus Li=L/2 u L,=2L/3;
Oro Bpems t; = Lo/ vi = Lo/ v,

CJIeZI0BATENILHO, OTHOIIICHHE UX CKopocTelt Vi/ Vo = L/ Ly =3/4.

ITo ycnoButo At=AL/ vy - AL/ v,

[Momyuaem: Vi =(AL/At) (1- vi/ Vo) = (AL/AL) (1- Ly/ Ly) = (AL/AY) (1- 3/4) =

= -AL/4At =600xm/u=166M/c

Vo = v1* L,/ L1=600%4/3=800xMm/u= 222m/c

Paccrosinue BTOpO# yacTH ImyTH BTOporo camosera L/3= v, ty, [Tomyuaem L = 3 v, t, =640km

OrtBer:

V1=600xM/4 =166Mm/c
V,=800xM/g = 222Mm/c
L=640xm

3amanue 3

3anuiieM yciaoBHe TUIaBaHUE TPOOUPKH B XKUIKOCTH: Fao=P

Fa=ps 9 (Sx Ix) — cuma Apxumena, aeficTByromIas Ha MPOOUPKY C COJCPKUMBIM.
P = (Sclc)p g — Bec mpoOHpPKH € COACPIKIMBIM.

I'1e p — mIoTHOCTH 160, BOABI TMO0 Maciia B 3aBHCUMOCTH OT 9KCIIEPUMEHTA.
Torma ps (Sx1x) = (Scle)p

[Monygaem: = 1:Scp/(ps Sx) - 3aBucumocTts Iy ot | mpsimast.

Haiinem otHowmenue ly/ Ic = Scp/(ps Sx) B 000ux ciyuasix

B IIEPBOM city4ae (oauBaHue Bojbl p= p;p) D1 = (Sep / ps Sx) = Sc /S«

BO BTOPOM cityuae (jonuBanue Macia p=py) D2 = (S¢/Sx)*(pu /ps) = D1(py /ps)
[Monygaem py= ps D2/ Dg

Crpoum rpaduku ly ot I u onpenensem Dy u D,
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l. (cM) I (cMm)
PaccmarpuBas tpeyroasuuku ABC, momywaem D; = ((13,5 — 11,5)/(6-3,5)) = 0,8, D,= (13.5-
12.5)/(7-5.5)=0,7.
Otcrona py= p; Do/ D1=1%0,7/0,8 = 0,875 r/em®

OrtBerT:
pu= 0,875 r/em®

3amanue 4

[Tycth m — macca cocTaBHBIX YacTell (caxapa u conu). M3BecTHO, uTO p1 = Po/l,5 — UX IIIOTHOCTH.
Torna yactu umeroT 006EMBI V1= m/p1 u Vo= m/1.5p;,

Bcs cmecns nmeert:

Maccy M=2m (1o ycloBHIO 3a1a491)

00béM V = mlpy +m/1.5p; = 5m/3p;.

Cpenusst INOTHOCTD:

p= M/V= 2m/(5m/3p1)=6 p1/5

Haxomum: p;=5 p/6 = 533 Kr/M°

p2=1,5 p1=800 kr/m°

Ortser:
p1= 533 kr/m’
p2 = 800 kr/m®

3amanue 5
Bpewms mosieTa CKIIaapIBaeTCs U3 ABYX JJTHH:
Ot ronoBsI 10 xBocta t1=l/(v1-Vy)
Ot xBocra K ronose: tr=l/(vi+V,)

OGuee Bpemst: t= 1/(V1-vo)+ 1/(v1+Vo)=2Iv,/(vo*-v;?) =0.48¢c

Ortser: t=0.48c



Yuusepcumemckas onumnuaoa wkonvhuxos «benvuonoxy 2020-2021 2. 3axmowumenvubiii sman

dusuka.’/ Kiaacc
2 BapuaHT
Pemenus

3amanue 1

Croco6 1: KOCBEHHBIM METOJIOM TOCYMTATh MO (QopmynaMm W3 mareMaTuku. s ¢uryp
MPaBUIBHOI reomeTpuyeckoit ¢popmel. Hanpumep, s NpSAMOYTroIbHUKA MEPEMHOKHUTH JJIUHY €ro
JBYX CTOpOH (@ u b).

Crnoco0 2: KOCBEHHBIM METOJIOM MOCYUTATh MO (opMyJie UCIIONb3ys (PU3NYECKUE BETUUHHBI,
HarpumMep, CUITY, MPHIOKEHHYIO K TIOBEPXHOCTH IJIOMIAbI0 S, pa3enuTh Ha JIaBJICHHUE.

Cnoco6 3: Jlna dburyp mpou3BOIbHOW (POpPMBI MOCUUTATh HPSMBIM MeToaoM. Hampumep,
BOCITOJI30BaThCA OymMaroi pacyepueHHON Ha paBHBIC MO IJIOIMIAANA KBAJpaThl, KJIETYaTOW Oymarou,
nanetkoi. [locunTarh KOMMUECTBO KBAAPATOB U YMHOXKUTH Ha IJIOLIAAb OJHOTO KBaJIpara.

3ananue 2

3a 0/IHO U TO K€ BpeMsi TIEPBBII U BTOPOi caMoJIeT mposieTenu paccrosiaus Li=L/2 u L,=2L/3;
Oro Bpems t; = Lo/ vi = Lo/ Va.

CJIeZIOBATENIbHO, OTHOIIICHHE UX CKopocTelt Vi/ Vo = L/ Ly =3/4.

ITo ycnosuto At = AL/ vy - AL/ vs.

[Monygaem: vi =(AL/At) (1- vi/ Vo) = (AL/AY) (1- Li/ L) = (AL/AY) (1- 3/4) =

=-AL/4At = 600xMm/u = 166M/c.

Vo = Vv1* Ly/ L1=600%4/3=800xm/a = 222m/c.

PaccrosiHue BTOpO# 4acTH IMyTH mepBoro camojera L/2=v; tp, [Tomyuaem L = 2v; tp = 637km.

OTBeT:

V1=600xM/4 =166M/c
Vo=800KxM/u = 222M/c
L=637xm

3aganue 3

3anuiueM yciaoBHE IIaBaHUE MPOOUPKH B )KUIKOCTH: Fa=P
Fa= px 0 (Sx Ix) — cuma Apxumena, neiicTByIOIIas Ha IPOOHPKY C COACPKUMBIM.
P = (Sclc)p g — Bec mpoOUPKH € COACPKUMBIM.
['ne p — IIOTHOCTH MO0, KUAKOCTH, THOO Maciia B 3aBUCHMOCTH OT DKCIICPUMEHTA.
Torna px (Sxlx) = (Scle)p
[Momyuaem: = 1.Scp/(px Sx) - 3aBucumocts Iy ot | psimast.
Haiinem otHomrenue ly/ Ic = Sep/(ps Sx) B 060mx ciydasx
B IIEPBOM ciTy4ae (oauBaHue Boabl p= pg) D1 = (Sep / ps Sx) = Sc /S«
BO BTOpOM cirydae (ronmuBanue Macia p=p,) D2 = (S¢/Sx)*(pu /ps) = D1(pw /ps)
[Monygaem py = py D1/ D2
Crpoum rpaduku ly ot | u onpenensem D, u D,
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l. (cMm) I. (cm)
PaccmarpuBas tpeyroiasaukun ABC, momyuaem
D;=((13,5-11,5)/(6-3,5)) = 0,8, D,=(13.5-12.5)/(7-5.5)=0,7.
Otcrona py = py D1/ D,=0,875%0,8/0,7 = 1 r/em® (Bona)

OtBert: px =1 r/em® (Boma)
3ananue 4

ITo ycnmoBHI0. U3BECTHO, UTO P2 = p1/1,25 — X MIOTHOCTH.
Torpa yactu umeroT 006EMBI V1= m/py u Vo= 4mlp,=5m/ p;.
Bcst cmech nmeer:

mMaccy M =5m (1o yciaoBHIO 337a4n)

006éM V = mlpy +5m/ p; = 6ml/p;.

Cpennsis iotHocTh:  p= M/V=5m/(6m/p1)=5p1/6.
HaxommmMm:

p1=6p/5 = 1500 Kr/nm>.

pa2 = p1/1,25=1200 kr/v®,

OTBeT:
p1= 1500 Kr/M°
p2 = 1200 kr/m®

3amanue 5

Bpewms mosieTa CKIIapIBaeTCs U3 ABYX JUJTHH:

Ot rosoBsI 10 xBocTa t1=l/(V1-Vy)

Ot xBocra K ronose: tr=l/(vi+V,)

OGee Bpemst: t= 1/(vi-vo)+ 1/(vi+Vo)=2Iva/ (vo?-vi?)
[Momyuaem | = t(V22-V12)/ 2v>=1.55m

Ortser: | =1.55m




Yuusepcumemckas onumnuaoa wkonvhuxos «benvuonoxy 2020-2021 2. 3axmowumenvubiii sman

dusuka.’/ Kiaacc
3 BapuaHT
Pemenus

3amanue 1

IIpsimMble METONBI:

Crioco6 1: /11 xKuIKOCTEHN U ChIITyYUX TEJI BOCIOJIb30BAaThCsl MEPHBIMU IPUOOpPAMU — MEH3YpKaA. ..
Crioco6 2: Jlnst TBepABIX TeJl — MOTPY3UTH TEJIO B MEPHBIA MPUOOP € KHUAKOCTHIO (MEH3ypKa) H
HOrPy3UTh B Hee Teso 1eaukoM. [locMOoTpeTh, Ha CKOJIBKO MOJHSUICA YPOBEHb BOJbL. JTO U OyneT
00BEM NOrPY>KEHHOT'O TeNA.

KocBeHnnbie METONIBL:

Cnoco0 3: Ecnu TBepaoe Teno uMeeT npaBuiibHyi0 popmy (KyO, m1ap), BOCIOIb30BaThes (hopMynamu
W3BECTHBIMH M3 MAaTEMAaTHKH.

Cnoco0 4: Paccuntath 00BbEM MO M3BECTHBIM (DM3MUECKUM BEIMYMHAM, HAIPUMEP MO0 Macce Tela U
€ro TUIOTHOCTH.

3amanue 2

3a 0IHO U TO K€ BpeMsi IIEPBBII U BTOPO caMoJIeT mposieTenu paccrosiaus Li=L/2 u L,=2L/3;
Oro Bpems t; = Lo/ vi = Lo/ Vo

CJIeZIOBATENIbHO, OTHOIIICHHE UX CKopocTelt Vi/ Vo = L/ Ly =3/4.

ITo ycnosuto At = AL/ vy - AL/ vs.

[Monygaem: vi =(AL/At) (1- vi/ Vo) = (AL/AY) (1- Li/ L) = (AL/AY) (1- 3/4) =

= -AL/4At = 600xkMm/g = 166M/c.

Vo = V1* Ly/ L1=600*4/3=800xm/a = 222Mm/c.

PaccrosiHue BTOpO# 4acTH myTH BTOpOro camosera L/3=v; t,

[Monygaem t, = L/3v,= 16mun (961c)

Ortser:

Vv1=600xM/4 =166M/C.
Vo=800KxM/u = 222M/c.
t, = 16 muH.

3amanue 3

3amnuiieM ycioBue IUIaBaHHE TPOOUPKH B KUAKOCTH: Fo=P

Fa=p1 9 (Sx lx) — cuna Apxumena, neHCTBYIOIIas HAa MPOOUPKY C COJCPIKHUMBIM.

P = (Sclc)p g — Bec mpoOUPKH C COACPKHUMBIM.

['ne p — IIOTHOCTB OO, OJHOM, THOO0 JPYroi KHUIKOCTEH B 3aBUCIMOCTH OT YKCIICPUMEHTA.
Torma p1 (Sx1x) = (Scle)p

[Monygaem: = 1:Scp/(p1 Sx) - 3aBucumocts Iy oT I mpsimast.

Haiinem otrorrenue ly/ | = Sep/(ps Sx) B 060ux cirydasx

B TIEpBOM city4ae (nonuBanue xkuakoctu 1 p= p1) D1 = (Sep / p1 Sx) = S¢ /Sx

BO BTOPOM CiTy4ae (JoauBaHue KuIAKOCTH 12p=p;) D2 = (S¢/Sx)*(p2 /p1) = D1(p2 /p1)
[Monygaem p; /p2 = D1/ D3

Crpoum rpaduku ly ot | u onpenensem Dy u D,
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lc (em) lc (em)
PaccmarpuBas tpeyroiasaukun ABC, momyuaem
D;=((13,5-11,5)/(6-3,5)) = 0,8, D,=(13.5-12.5)/(7-5.5)=0,7.
Ortcrona p; /p; = D1/ D,=0,8/0,7=1,14

Otser: p1 /p2= 1,14
3ananue 4

O0603HauuM p, / p1=K.

Yactu umerot 006éMbl V1= 5m/p; u Vo= 2.5m/p,=2.5m/Kp;.

Bcest cmech nmeer:

maccy M =7.5m (o ycnoBuIo 3a1a4u)

00béM V = 5m/p; +2.5m/ kp; = 2.5m (2 +1/K) /ps.

Cpenuss wiotnocts:  p= M/V=7.5m/(2.5m (2 +1/K) /p1)=3p1/(2 +1/K).
Haxonum:

k=1/((3p1/ p)-2)=2.5.

p2 = p1*k=2250 kr/m®.

Ortser:
k=2.5.
KaMmeHb: s1a3ypHuT.

3amanue 5

Bpewms mosieTa CKiIapIBaeTCs U3 ABYX JUTHH:

Ot rosoBsI 10 xBocTa t1=l/(V1-Vy)

Ot xBocra K ronose: tr=l/(vi+V,)

OGee Bpemst: t = 1/(V1-va)+ (vi+v2)=2Iva/ (vo2-v4?)

[Monyuaem Vi = |v2 — 21:2 =2.55M/c=9xMm/4

OTBeT: V1=9kMm/u




