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BBenenue

JlaHHOE TTOCOOME SIBIIIETCS IBEHAIIIATHIM
B CEpHH MOCOOMI JJIs TOATOTOBKH K YacTH
B EI'D mo wmaremMartMuke ¥ TOCBAIIEHO

PELICHUIO 3aaHus B12 Enunoro
roCy/1lapCTBEHHOTO JK3aMeHa o
MaTeMaTHKe, W peIIeHnI0 TaKk
Ha3bIBaeMOil «3anauu MIPUKIIAIHOTO
COJIEPIKAHUSD»

JlJis yCHENIHOTO peleHus 3TOro 3a/laHus
HEO0OXO0JIMMO YMETh MOCTPOUTH HECI0XKHYIO
MaTeMaTHYECKYI0 MOJI€JIb HEKOTOPOro (Qu-
3MYECKOr0 Mpolecca, OMMCAaHHOIO MaTema-
TUYECKON (OpMYION, PElIuTh HECIOKHOE
YpaBHEHHE WJIM HEPAaBEHCTBO U BEPHO WUH-
TEpIPETUPOBATH NOJYYEHHBIN pe3ynbrar. B
2012 (2011) rony Ha EI'D nmo maremaruke
aHAJIOTUYHOE 3a7aHue BepHO pemuin 56,3%
(55,2%) BbImycKkHUKOB. TO €cTh MOYTH MO-
JIOBUHA BBIITYCKHUKOB C JaHHBIM 3aJ[aHHEM
HE CIIPaBWJIaCh — MIPOLIEHT BEPHBIX PEIICHUM
3TOTO 3a/laHusl OJIUH U3 CaMbIX HU3KUX Cpe-
M Bcex 14 3aganumii yactu B.

TakuM 00pa3oM, K pELIEHUIO 3a/JaHus
B12 yyammxcs HE0OXOIUMO TMOITOTOBHUTE.
B kauectBe Marepuana Juisi MOATOTOBKH K
PEILICHUIO TJAaHHOTO 3aJaHUsl, Ha Hall B3IJIAL,
JOTUYHO U 3(G(GEKTUBHO MCHOIb30BAHHUE
CTPOMHOM M PENPE3eHTAaTUBHOM CHCTEMBI
3aJlaHUil Ha OCHOBE «OTKPBITOrO OaHKa 3a-
nanui» [2]. JlanHoe mocoOue mpesiaraer,
Ha Halll B3IJISLJl, UYMEHHO TaKyl CHUCTEMY 3a-
JTaHU.

CrpykTypa nocobust TakoBa, 4TO BCE 3a-
JaHWsl, HApsly ¢ (GUKCUPOBAHHBIM HOMEPOM
W3 OTKPBITOTO OaHKa 3a/laHuil (OH PacIoyo-
KEH B CKOOKax HENOCPEICTBEHHO Iepes
TEKCTOM 3aJlauM), UMEIOT TaKke cOoOCTBEH-
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HYI0 TPOMHYI HYMEpPALUHI0 BHYTPU IOCO-
Ous. Bce Tumbl 3amaHni CUCTEMATHU3HPOBA-
Hbl U Pa3/elICHbl HAa MATHAALATh Pa3JIeoB.
Kaxnaplii Tun 3agaHuil OpencTaBiI€H TPEeMs
AQHAJIOTUYHBIMHM 3a7aHusiMH  (TIEpBOE W3
ATUX TPEX 3aJaHUU U €CTh IPOTOTHUIl TAHHO-
ro THMa 3aJaHuil), 9TO TO3BOJIHUT yJallemMy-
sl Mpu HEOOXOIUMOCTH HEOTHOKPATHO TIPO-
BEpUTH ce0s, a yYUTENIO0 - HCIOJIb30BAThH
JOTIOJTHUTEIbHbBIC 3a/IaHUSI B BHUJE OTIEIb-
HBIX, YK€ TOTOBBIX TPEX BaApUAHTOB VIS JI0-
MaIllTHUX WJIA TPOBEPOUYHBIX padoT. Takum
o0pa3om, IIepBO€ YUCIIO B TPOMHOU HyMmepa-
UM KaXJI0TO 33/IaHUsI O3HAYAET HOMEp pas3-
JIeJ1a, BTOPOE YUCIIO — HOMED THIIA 3aJaHus
BHYTPH 3TOTO pa3fliena, TPEThe YUCIO — HO-
Mep 3aJaHusl BHYTpU TUMA (MM HOMEpP Ba-
puanTa). /{5 mepBhIX 3a1aHU KaXKI0TO TH-
na (IPOTOTUIIOB) TPEICTABICHBI PEIICHUS,
JUISl BCEX 3aJaHUM €CTh OTBETHI.

Ms1 mocTapaiuch cAenaTh Tak, YTOOBI
nocobue ObUIO MOJE3HO U Ui y4YCHHKa
MPAKTUYECKH JIFOOOTO YPOBHSI MOATOTOBKH,
W JUISL yauTens, u Juisi pernetutopa. OTBETH
Y peuIeHUs 3aJaHUN-IIPOTOTUIIOB MPEICTAB-
JIEHBI B KOHIIE TIOCOOMS OTIEIBHO VISl TOTO,
9TOOBI B KOHKPETHOM 3K3EMILISIPE MOCOOuSs
MOXHO OBLIO JIETKO OCTAaBHUTH TOJIBKO HYX-
Hyl0O (GOpMy OTBETOB WJIHM pEIICHUN s
poBepKHu OO0 camorpoBepku. Hampumep,
B OJK3EeMIUIIpax TOCOOWH, TMpeasiaraeMbIX
JUISl YBEPEHHBIX B CBOMX CHJIAX YYEHHUKOB,
MOXHO BOOOIIIE yOpaTh M OTBETHI, U peIlIe-
Hus. {1 MEeHee yBEpEHHBIX B CBOMX CHJIAX
YYalIuXCcsi MOYXHO OCTABUTh TOJIBKO pellie-
HUS 3aJlaHU-pOTOTUNOB. Jy1a yuuTtens u
peneTuTopa HEOOXOAUMBI KaK pa3 OTBETHI
KO BCEM 3aJIaHUM I YIIPOUIEHUs Mpouecca
MPOBEPKU U OLICHKH JOMAIIHUX U CaMOCTO-
SITEJIbHBIX paloT.
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1. JInunelinble ypaBHEeHHUS

Aok ok

1.1.1.(mpororun 27953) Ilpu temneparype
0 °C pensc umeer mmmny [, =10 m. Ilpn

BO3PACTaHUM TEMIIEPATypbl  IPOUCXOJUT
TEIIOBOE PACHIMPEHUE PEIIbCA, U €T0 JJINHA,
BBIPA)KEHHAsI B METPAX, MEHSETCS 110 3aKOHY

l(t°):lo(1+a -t°), rue
a=12-10"(C)" — kosdduiment Temno-

BOIO pacUIMpeHus, ¢ — TeMmieparypa (B
rpanycax Llenbcust). Ilpu xakoil Temnepary-
pe penbe yumHuTea Ha 3 MM? OTBET BbIpa-
3uTe B rpagycax Llenbcus.

1.1.2.(28015) IIpu temmeparype 0 °C penbc
umeet anuny [, =12,5 m. Ilpu Bo3pacranun
TEMIIepaTypbl MPOUCXOJIUT TEIUIOBOE pac-
LIMPEHUE Pelibca, U €ro JUIMHA, BRIPaKEHHAS
B MeTpax, MeEHseTrcd IO  3aKOHY
l(t°):lo(1+a -t°), rue

a=12-10"("C)" — kosdduiment Temno-
BOrO pacliMpeHus, ¢ — TteMmmneparypa (B
rpagycax Llenbcust). Ilpu xakoit Temnepary-
pe penbe yummHuTea Ha 6 MM? OTBET BbIpa-
3uTe B rpagycax Llenbcus.

1.1.3.(41109) IIpu temneparype 0 °C penbc
umeer anuny [, =14 m. Ilpu Bo3pacTaHum
TEeMIIepaTypbl MPOUCXOIUT TEIUIOBOE pac-

IMHUPCHUEC PCIIbCa, U €ro AJIMHA, BLIPpAKCHHAA
B MCTpax, MCHSCTCA 10 3aKOHY

l(t°): IO(1+05 -t°), rue

a=12-107(C)" — kordduimenT Temno-
BOTO pacUIMpeHus, ¢ — TeMmieparypa (B
rpanycax Llenbcust). Ilpu kakoil Temnepary-

pe penbe ymmauTC Ha 2,1 MM? OTBET BBI-
pasute B rpaaycax Llenbcus.

Aok ok
1.2.1. ABTOMOOUIL PAa3rOHSIETCS C MECTa C
NIOCTOSIHHBIM  ycKopeHneM a = 0,2 M/c* u
4yepe3 HEKOTOpPOe BpeMsl JAOCTHraeT CKOpo-
ctu =10 M/c. Kakoe paccTossHuEe K 3TOMY

MOMEHTY MpoIesn aBToMoOmib? OTBET BbI-
pasuTe B METpax.
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CkopocTh L, IPONUJEHHBIN MYTh /, Bpems
pas3roHa ¢ U YCKOPEHHE a CBS3aHBI COOTHO-

at*
HIeHUIMH: U =at, | =—.

1.2.2. ABTOMOOUIL PA3rOHSIETCS C MECTa C
IIOCTOSIHHBIM ycKOpeHuem a = 0,2 M/c’ u

Yyepe3 HEeKOTOPOE BpeMs JIOCTHIaeT CKOpOo-
ctu v =7 M/c. Kakoe paccTtossHEE K 3TOMY

MOMEHTY MpoIes aBToMoOmib? OTBET BbI-
pasuTe B METpax.

CkopocTh L, IPONUJEHHBIN MYTh /, Bpems
pasroHa f{ U YCKOpPEHHE @ CBSA3aHbl COOTHO-

at*
LIEHUSIMU: L = af , 127.

2. /IuHeHHbIe HEPaBEHCTBA

Aok ok

2.1.1.(nporotun 27954) Hekortopas KoM-
MaHUsl TPOJAET CBOIO MPOIYKLHUIO IO IICHE
p =500 py6. 3a enuHUIly, IEPEMEHHBIE 3a-
TpaTbl Ha MPOU3BOJICTBO OJHON €IMHULIBI
MpOAYKIIMKA cocTaBisaioT v =300 py0., mo-
CTOSIHHBIE pacxoIsl TP ATPUATHS
f =700 000 py0. B mecs1. Mecsianast orie-
paloHHas pUOBLITH TIPE TP THS
(B pyOnsix)  BblUMcHseTcs 1o (opmyse
n(q)=q(p-v)—-f. Onpenenure
HaWMEHBIINN MECSYHBIH O0BEM MPOU3BO/I-
CTBa ¢ (€IMHULl MPOAYKIUH), IPU KOTOPOM
MecsiyHasi oIepalloHHas NpUObLIb Mpea-
npusitust Oynet He menbie 300000 pyo©.
2.1.2.(28027) HekoTopasi KOMIIaHUSI MPOJIa-
€T CBOIO MPOYyKIHIO 10 1ieHe p = 600 pyo.
3a eIMHHUIlY, TIEpEMEHHbIE 3aTpaThl Ha MPO-
U3BOJICTBO OJIHOM €IMHUIBI MPOJYKIUU CO-
ctaBisitoT v =400 pyO., OCTOSIHHBIE pac-
xonel  mpeanpusatus  f = 600 000 pyo.
B MecdAll. MecsiuHas ornepalyoHHas IpH-
ObUTb MpeAnpusATUs (B pyOIIsiX) BBIYUCIISET-
cs o dopmyne 7(q)=q(p—-v)— f . Onpe-
NCIATe HAWMEHBIIUNA MECSYHBI 00BeM
MIPOU3BOJICTBA ¢ (€AMHUII MPOAYKIUH), TIPU
KOTOPOM MecCSYHasl orepanoHHas MpruObLIb
TIPEAITPUATHS Oyner HE MEHbLIEe
500000 py6.

2.1.3.(41177) Hekoropasi KOMMmaHus Mpojia-
€T CBOIO IpoayKIuto 1o 1eHe p = 400 pyo.
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3a eIMHHUIlY, TIEpEMEHHbIE 3aTpaThl Ha MPO-
M3BOJICTBO OJIHOM €IMHUIBI MPOAYKIUU CO-
cTaBisitoT v =200 pyO., HOCTOSIHHBIE pac-
xonel  mpeanpusatus  f = 500 000 pyo.
B MecdAll. MecsiuHasg ornepalnyoHHas IpH-
ObUTb MpeAnpUsATUs (B pyOIIsiX) BBIYUCIISET-
cs o dopmyne 7(q)=q(p—-v)— f . Onpe-
JCIATe HAWUMEHBIIUNA MECSYHBI  00BheM
MIPOU3BOJICTBA ¢ (€AMHHUIl MPOAYKIUH), TIPU
KOTOPOM MeCsYHasi orepaioHHas NpuobLIb
TPEIIPUATHS Oyner HE MEHbLIe
1000000 pyO®.

3. Kpagparuynas pyHkuus

Aok ok

3.1.1.(mpororun 27955) [locne noxasa ypo-
BEHb BOJBI B KOJIOJIE MOXKET TOBBICHUTHCS.
Maytbunk w3MepsieT BpeMs ! TajcHHs He-
OOJIBIIMX KaMEIIKOB B KOJIOAEL U paccyu-
TBIBAET PACCTOSHUE JI0 BOABI MO (hopmyrie
h=>5t*, Tne h— paccTosHHe B MeTpax, f—
BpeMs MMaJieHus B ceKyHaax. Jlo Joxas Bpe-
MsS IajJeHus KaMmemkoB cocTaBisio 0,6 c.
Ha ckoipko JODKEH IMOJHSTHCS YPOBEHB
BOJBI TIOCJIC JOXKISA, YTOOBI H3MEpsSeMoe
Bpemsi u3meHunoch Ha 0,2 ¢? OTBer BbIpa-
3WTE B METpax.

3.1.2.(28039) Ilocne noxas ypoBEHb BOJbI B
KOJIOJIIIE MOYKET IMOBBICUTHCS. MallbUuK W3-
MepseT BpeMs ¢ TMajacHHWs HeOOJbIIHMX Ka-
MEIIKOB B KOJIOJICI U PACCUYUTHIBACT pac-
cTOsHME 710 BOJABI Mo dopmyne h =5t , e
h — paccTositHuE B METpax, { — BpeMs Iajie-
HUS B CeKyHAax. J[o MOXas BpeMs NajcHUS
KaMelKoB cocTaBisuio 1,2 c. Ha ckoibko
JOJDKCH TOJTHATBCS YPOBEHB BOJBI TIOCHE
TOXKJIS, YTOOBI M3MEPSIeMOe BpeMsl M3MEHH-
nock Ha 0,1 c? OTBeT BbIpa3uTe B METpax.
3.1.3.(41197) Ilocne noxas ypoBEHb BOJIBI B
KOJIOJIIIE MOXKET IMOBBICUTHCS. MallbUuK W3-
MepsieT BpeMs ¢ TMajcHHs HeOOJbIIMX Ka-
MEIIKOB B KOJIOJIEI[ U PACCUYUTHIBACT pac-
CTOsHHME 710 BOJABI Mo dopmyne h =5t , e
h — paccTositHuE B MeETpax, { — BpeMs Iajie-
HUS B CeKyHAax. J[o MOXas BpeMs NajcHUS
KaMelKoB cocTaBisuio 1,5 c. Ha ckoibko
JOJDKCH TOJTHATHCS YPOBEHB BOJBI TIOCHE
TOXKJIS, YTOOBI M3MEPSIeMOe BpeMsl M3MEHH-
nock Ha 0,1 c? OTBeT BbIpa3uTe B METpax.
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Aok ok

3.2.1. Cambie KpacuBBIE MOCTHI — BAaHTOBBIE.
BeprrkanbHble NHJIOHBI CBA3aHbI OTPOMHOM
NpoBHcarole menblo. Tpocel, KOTOpbIE
CBHUCAIOT C LIENU U MOJIEPKUBAIOT MOJOTHO
MOCTA, Ha3bIBAIOTCSI BAHTAMMU.

Ha pucynke nzoOpakeHa cxema OJHOIO
BAaHTOBOIO MoOcTa. BBenem cucremy Koop-
ouHaT: ocb (Jy HanpaBUM BEPTUKAIBHO
BJI0JIb OJTHOTO U3 NMUJIOHOB, a och Ox Harpa-
BHUM BJI0JIb [T0JIOTHA MOCTA, KaK MTOKa3aHO Ha
pucyHke. B 3Toil cucteMe KOOpAMHAT ULEIb
MOCTa uMeeT ypaBHEHUE

y=0,0056x>—0,672x+24, rae x U y us-
MepsIoTCs B MeTpax. Haiinure nnmHy BaH-

ThI, pacnoJiokeHHou B 100 meTpax oT nuio-
Ha. OTBET JaiiTe B METpax.

Y(M)
: \ Iellb MOCTa o
e [
/8 BaHTa MOCTa 3
/ = &
o m
/ 8 3
5 t:
g B \
\
0 HOJIOTHO MOCTA X(M)

3.2.2. Cambie KpacuBbIE MOCTHI — BAaHTOBBIE.
BeprrkanbHble NHJIOHBI CBA3aHBI OTPOMHOM
NpoBHcarolel menbro. Tpocel, KOTOpbIE
CBHUCAIOT C LIENU U MOJJIEP’KUBAIOT MOJOTHO
MOCTA, Ha3bIBAIOTCSI BAHTAMMU.

Ha pucynke nzoOpakeHa cxema OJHOIO
BAaHTOBOIO0 MoOcTa. BBenem cucremy Koop-
auHaT: ocb (Jy HalnpaBUM BEPTUKAIBHO
BJI0JIb OJTHOTO U3 MMUJIOHOB, a och Ox Harpa-
BHUM BJIOJIb [T0JIOTHA MOCTA, KaK ITOKa3aHO Ha
pucyHke. B 3Toil cucteMe KOOpAMHAT LEIb
MOCTa uMeeT ypaBHEHUE
y=0,0061x* —0,854x+33, rae x u y u3Me-
pArOTCAa B MmeTpax. Halnure uiMHY BaHTBHI,
pacnionokeHHoM B 50 MeTpax OT HHJIOHA.
OTtBer nmaiiTe B METpax.

3.2.3. Cambie KpacuBBIE MOCTHI — BAaHTOBBIE.
BeprrkanbHble NHJIOHBI CBA3aHbI OTPOMHOM
NpoBHcarolel menbro. Tpocel, KOTOpbIE
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CBHUCAIOT C LIENU U MOJJIEP’KUBAIOT MOJOTHO
MOCTA, HA3BIBAIOTCS BAHTAMM.

Ha pucynke nzoOpakeHa cxema OJHOIO
BAHTOBOIO0 MoOcTa. BBegem cucremy Koop-
auHaT: ocb (Jy HanpaBUM BEPTUKAIBHO
BJI0JIb OJTHOTO U3 MUJIOHOB, a och Ox Harpa-
BHM BJI0JIb MTOJIOTHA MOCTA, KaK MIOKa3aHo Ha
pucyHke. B 3Toil cucteMe KOOpAMHAT LEIb
MOCTa UMeEeT ypaBHEHUE

y=0,0061x> —0,854x +33, rae x u y u3Me-
pArOTCA B MmeTpax. Halnure UiMHY BaHTBHI,

pacnojnioxkeHHoit B 100 MeTpax OT HUJIOHA.
OTBer maiiTe B METpax.

4. KBaapaTHble ypaBHeHHUS

ook ok

4.1.1.(nporotun 27959) B 60k0BOi1 CTeHKE
BBICOKOTO IIMJIMHJIPUUECKOT0 0aka y camoro
IHa 3aKpervieH KpaH. [locie ero oTkpbITUS
BOJla HAYMHACT BBITCKATh U3 6aKa, IIpru 3TOM
BBICOTa CTO0a BOAbI B HCEM, BBIPpAXCHHAsA B
MeTpax, MEHSIETCS 1o 3aKOHY

H(t)=H, - 2gHOkt+§k2t2, rie -

BpeMsl B CEKyHJAX, NMPOLIEANIEe C MOMEHTa
OTKpeITUS KpaHa, H, =20 M — HavanbHas

1
BBICOTA CTOJIOA BOJEI, k = % — OTHOIIICHUE

IUTOIIAJICH TIOTIEPEYHBIX CEUSHWH KpaHa M
0aka, a g — YCKOpPEHHE CBOOOHOTO T CHHS
(cunraiite g =10 m/c’). Uepes CKOJIBKO
CEeKyH]I TTI0CJIe OTKPBITHS KpaHa B Oake ocTa-
HETCS YEeTBEPTh NEPBOHAYAIBHOTO 00BEMa
BOJIbI?

4.1.2.(28081) B 00ox0oBOI CTEHKE BBICOKOTO
HWIMHAPUYECKOro Oaka y camMoro JgHa 3a-
KperieH KpaH. [locie ero oTKpbeITHS BOJa
HAYMHAET BBHITEKaTh W3 0aka, MPU 3TOM BBHI-
cota crosda BOJBl B HEM, BBIpOKEHHAs B
MeTpax, MEHSIeTCs 1o 3aKOHY

H(t)=H, - 2gHOkt+§k2t2, rie -

BpeMs B CEKyHJax, MpOLIeaIIee ¢ MOMEHTA
OTKpBITUSL KpaHa, H ;=5 M — HavanbHas

1
BBICOTA CTOJIOA BOABI, K :2—00 — OTHOIIIE-

HHUE IUIOIAJEH MONEepEeYHbIX CEYEHNH KpaHa
u 0aka, a g — yCKOpeHue CBOOOJHOTO TMaje-



Kopsanos A.I'., Haoexckuna H.B. 3ananusa B12. 3anaun npukiagHoro cojep:kaHus

Hus (cunraiite g =10 m/c”). Uepes ckomb-
KO CEKyHJ TOCJIe¢ OTKPBITHS KpaHa B Oake
OCTaHETCSl YETBEPTh NEPBOHAYAILHOTO 00b-
eMa BOJIbI?

4.1.3.(41369) B 60Kx0BOI CTEHKE BBICOKOTO
HWIMHAPUYECKOro 0aka y camMoro gHa 3a-
KperuieH kpaH. [locime ero oTkpeITHS BOjAA
HAYUHACT BBITCKATh U3 6aKa, IIpU 3TOM BBI-
coTa CTOJ'I6a BOJAbI B HEM, BBIPAXKCHHAA B
METpax, MEHSIETCS 110 3aKOHY

H(t)=H, - 2gHOkt+§k2t2, rie f—

BpeMsl B CEKyHJAAX, MPOLIEAIIEe C MOMEHTA
OTKpeITUSL KpaHa, H, =20 M — HavanbHas

1
BBICOTA CTOJ0A BOIBI, Kk :% — OTHOIIIE-

HHUE IUIOLIAJEH MONEepEeYHbIX CEYEHNH KpaHa
u 0aka, a g — yCKOpeHue CBOOOJHOTO TMaje-
Hus (cumraiite g =10 m/c”). Uepes ckolb-
KO CEKyHJ IOoclieé OTKpBITHUS KpaHa B Oake

OCTaHETCSl YeTBEPTh MEPBOHAYAIBLHOTO 00b-
eMa BOIbI?

Aok ok

4.2.1.(nporotun 27960) B 6oxoBOi1 cTeHKE
BBICOKOTO IIMJIMHJIPUUECKOT0 0aka y camoro
IHa 3akpervieH kpaH. [locie ero oTkpbITU
BOJla HAYMHACT BBITCKATh U3 6aKa, IIpu 3TOM
BBICOTa CTOJI0a BOIbI B HCEM, BBIpAXXCHHAsA B

MeTpax, MCHSIETCS 1o 3aKOHY

H(t)=at’+bt+H,, tne H,=4m-

HavaJIbHBIN YPOBEHB BOJbI,
1 2

a=—- M/MI/IHZ, u b =—— M/MHH — IOCTO-
100 5

SIHHBIC, { — BpeMsI B MHHYTaX, MPOIIEIIIee ¢
MOMEHTa OTKPBITUS KpaHa. B TeyeHue kako-
ro BpeMeHH BoJia OyJeT BhITeKaTh U3 Oaka?
OTBeT NMpHUBEIUTE B MUHYTAX.

4.2.2.(28097) B 00k0oBOI CTEHKE BBICOKOTO
HWIMHAPUYECKOro Oaka y camMoro JgHa 3a-
KperieH KpaH. [locie ero OoTKpbeITHS BOJa
HAYMHAET BBITEKATh W3 0aka, MPU 3TOM BBHI-
cota crosba BOJBl B HEM, BBIpOKEHHAs B

MeTpax, MCHSIETCS 1o 3aKOHY

H(t)=at’+bt+H,, tne H,=2m-

HavaJIbHBIN YPOBEHB BOJbI,
1

a=—— M/MI/IHZ, u b=—— M/MHH — TIO-
5000 25

CTOSIHHBIE, /— BpPEMS B MHUHYTax, IPOIIEI-

17.10.2013. www.alexlarin.net

Iee ¢ MOMEHTa OTKPBITHA KpaHa. B TeueHue
Kakoro BpeMEeHH BoJia OyJeT BBITEKaTh U3
6aka? OTBET NPUBEIUTE B MUHYTaX.

4.2.3.(41421) B 60K0BOI CTEHKE BBICOKOTO
HWIMHAPUYECKOro Oaka y camoro gHa 3a-
KperieH KpaH. [locie ero OoTKpbeITHS BOJa
HAYMHAET BBHITEKaTh W3 0aka, MPU 3TOM BBHI-
cota crosba BOJBl B HEM, BBIpOKEHHAs B

MeTpax, MEHSIETCS 1o 3aKOHY
H(t)=at’+bt+H,, tae H,=9 M-
HaYaJIbHBII YpOBEHB BOJIBI,

a= L M/MI/IHZ, ub= —E M/MHH — IIOCTO-
196 7

SIHHBIC, { — BpeMsI B MHHYTaX, TPOIIEIIIee ¢
MOMEHTA OTKPBITUS KpaHa. B TeyeHnue kako-
ro BpeMEeHH BoJia OyJeT BhITeKaTh U3 Oaka?
OTBeT NMpHUBEIUTE B MUHYTAX.

Aok ok

4.3.1.(nporoTtun  27965)  ABTOMOOWIIB,
JBIOXKYIIMICS B HAYaJbHBI MOMEHT BpeMe-

HH CO CKOpOCTBIO U, =20 m/c, Ha4an Top-
MOKCHUC C IMOCTOSAHHBIM  YCKOPCHHUEM
a=5m/c*. 3a tcekyHa mnocie Hauaua

2
. a
TOPMO>KEHUS OH IPOMIEN IyTh S = Uyt 5

(m). Ompenenute BpeMms, HPOIIEANIEE OT
MOMEHTa Hayalla TOPMOKCHUS, €CIH W3-
BECTHO, YTO 32 9TO BPEMsi aBTOMOOMIIb IPO-
exan 30 merpoB. OTBET BBIpAa3UTE B CEKYH-
nax.

4.3.2.(28147) ABTOMOOWIIb, ABMKYIITUNCS B
HaYaJIbHBIII MOMEHT BPEMEHHU CO CKOPOCTHIO
v, =24 m/c, HaYal TOPMOKEHHE C IOCTO-

AHHBIM  ycKOpeHHMeM a=3 m/c’. 3a

! CeKyHJ TIIOCJI€ Hadajga TOPMOXKECHHUSI OH
2

t
npomeén nyTte S = Uol‘—% (m). Onpenenu-

TE BpeMs, IpoIIemee 0T MOMEHTa HaJdala
TOPMOJKEHHSI, €CIIM HW3BECTHO, YTO 3a 3TO
BpeMsi aBTOoMOOWIb mpoexan 90 MeTpoB.
OTBeT BhIpa3uTe B CEKyHJIAX.

4.3.3.(41635) ABTOMOOWIIb, ABMKYIITUNCS B
HaYaJIbHBIII MOMEHT BPEMEHHU CO CKOPOCTHIO
v, =30Mm/c, HaYan TOPMOKEHHE C IOCTO-

AHHBIM  ycKOopeHHeM a=4 m/c’. 3a

! CeKyHJ IIOCJI€ Hadajga TOPMOXKCHHUSI OH
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2
t
npomeén nyte S = Uol‘—% (m). Onpenenu-

TE BpeMs, IpoIIemee 0T MOMEHTa HaJdaa
TOPMOXKEHHS, €CIIM H3BECTHO, YTO 3a 3TO
BpeMsi aBTOMOOWJIb mpoexan 112 merpos.
OTBeT BhIpa3uTe B CEKyHJIaX.

5. KBagpaTHble HepaBeHCTBa

Aok ok

5.1.1.(mporoTun 27956) 3aBUCUMOCTH 00B-
ema crpoca ¢ (€IMHHI] B MECSIl) Ha TTPOJIYK-
U0 TIPEIPUATHSI-MOHOIIOIUCTA OT LIEHBI P
(TBIC. PYO.) 3aj1aeTcs bopmynoit
q=100-10p . Beipyuka npeanpusatus 3a
Mecsl » (B ThIC. py0.) BBIYUCISETCA IIO
bopmyme r(p)=q-p. Ompenenure
HauOOJIBIIYIO LIEHY p, MPU KOTOPOH Mecsd-
Hasi BbIpyuka 7(p) COCTaBUT HE MEHee
240 toIc. py0. OTBET NpUBEIUTE B THIC. PYO.
5.1.2.(28049) 3aBucumocts 00beMa crpoca
q (emuHUIl B MECSI]) Ha MPOIYKIUIO TIPEe.l-
NPUATUSA-MOHOIIOJIUCTA  OT  LEHBl P
(TBIC. PYO.) 3aj1aeTcs bopmynoit
q=170-10p. Beipyuka npeanpustus 3a
Mecsll » (B ThIC. py0.) BBIYUCISETCA TIO
bopmyme r(p)=q-p. Ompenenure
HauOOJBIIYIO LIEHY p, MPU KOTOPOH Mecsd-
Has BbIpydKa 7(p)COCTaBUT HE MEHee
700 TBIC. py0. OTBET NPUBEIUTE B THIC. PYO.
5.1.3.(41311) 3aBucumocTth 0ObeMa crpoca
q (emuHUIl B MECSI]) Ha MPOIYKIUIO TIPE.l-
NPUATUSA-MOHOIIOJIUCTA ~ OT  LEHBl P
(TBIC. PYO.) 3aj1aeTcs bopmynoit
q =85—5p . Belpyuka npeanpustus 3a me-
cst 7 (B ThIC. py0.) BeUUCseTCs 0 GOpMy-
ne r(p)=q-p. Onpenenure HaUOOJBIIYIO
IeHy p, IPHU KOTOPOW MecsiuHas BBIPYYKa
r(p)coctaBut He MeHee 360 Thic. py0d. OT-
BET MPUBEJIUTE B THIC. pYO.

Hookk

5.2.1.(mporoTun 27957) BeicoTa Hajg 3em-
Jei OAOPOIIEHHOTO BBEPX Ms4a MEHSETCS
no 3akony Ah(t)=16+8t—5¢>, rne h — BbI-
COoTa B MCTpaxX, { — BpEM:A B CCKyHJax, IIPo-
mezamee ¢ MoMeHTta Opocka. CKOJIBKO ce-
KyHIl MsT9 OyZIeT HaXOJUThCS Ha BBICOTE HE
MEHee TPeX METPOB?
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5.2.2.(28065) BricoTa Hanm 3emiieil moa0opo-
[ICHHOTO BBEPX MsUa MEHSETCS M0 3aKOHY
h(t) =1+12t —5t*, rae h— BbICOTA B MeT-
pax, {— BpeMs B CEKyHJaX, MpOIIe/ee ¢
MoMeHTa Opocka. CKOJIBKO CEKyH[ M4 Oy-
JIeT HAaXOAMUTHCS Ha BBICOTE HE MEHEe 5 MeT-
poB?

5.2.3.(41341) BricoTa Hax 3emiieil oa0opo-
[ICHHOTO BBEPX MsYa MEHSETCS MO 3aKOHY
h(t) =1,4+14¢ —5¢>, rae h — BbICOTa B MeT-
pax, ¢ — BpeMs B CEKyHIaX, MpOIIE/ee ¢
MoMeHTa Opocka. CKOJIBKO CEKyHJ M4 Oy-
JIeT HAaXOAMUTHCS Ha BBICOTE HE MEHee 8 MeT-
poB?

ook ok

5.3.1.(mpororun 27958) Eciu nocraroyHo
OBICTPO BpalaTh BEACPKO C BOJOW Ha Be-
PEBKE B BEPTUKAIBHOM IUIOCKOCTH, TO BOJA
He Oynmer BeumMBaThCS. [Ipu BpamieHuu Be-
JIEpKa CuJjia JABJICHUS BOJbI HA THO HE OCTa-
€TCA TMOCTOSIHHOW: OHAa MaKCMMaJlbHa B
HIDKHEH TOYKE M MUHHUMAJIbHA B BEpPXHEH.
Bona He Oynmer BBIIMBATHCS, €CIIM CHJIA €€
JABJICHUS HA JTHO Oy/eT MOJIO0XUTEIHLHOU BO
BCEX TOYKAaX TPACKTOPUU KPOME BEPXHEH,
I/Ie OHa MOKET ObITh paBHOM HyIm0. B Bepx-

HEH TOYKE CHJIa JaBJIECHUS, BBIPAKECHHAs B
2
HBIOTOHAX, paBHAa P=m A g |, rae m—

Macca BOJbI B KWJIOTpaMMax, U — CKOPOCTh
JBYDKEHUS Bellepka B M/c, L — JUITMHA BEpeB-
KU B METpax, g — YCKOpeHHe CBOOOIHOro
nasenus (cuuraiite g =10 m/c?). C xakoit

HauMEHBIIEH CKOPOCThIO HAJI0 BpalllaTh Be-
JIepKO, 4TOOBl BOJa HE BBUIMBAIACh, €CIH
uinHa BepeBku paBHa 40 cm? OTBeT BbIpa-
3UTE B M/C.

5.3.2.(28071) Ecau pgoctatoyHo OBICTPO
BpallaTth BEIEPKO C BOJOI Ha BEpEBKE B
BEPTUKAIBHOMU IIJIOCKOCTH, TO BOJIa HE OyzeT
BbUIMBaThCs. [Ipu BpamieHuu Benepka cuiia
JABJICHUs BOJIbl HA JTHO HE OCTAETCsl MOCTO-
SHHOM: OHA MAaKCHMAaJIbHA B HIDKHEH TOYKE
1 MUHUMalbHa B BepxHedl. Bona He Oyner
BBUIMBATbHCS, €CJIM CUJIA €€ JaBJICHUs Ha JHO
OyZJeT MOJIOKUTEIBHON BO BCEX TOUYKAX Tpa-
EeKTOPUU KpPOME BEpXHEH, IJIe OHAa MOXKET
ObITh paBHOU HYy/II0. B BepxHeil Touke cuia
JIaBJICHUS, BBIpDAKEHHAs! B HbIOTOHAX, paBHA

6
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2
)
P=m T—g , TIe m — Macca BOJbl B KH-

JorpamMmmax, U — CKOPOCTh IBIDKEHUS Be-
nepka B M/c, L — JuIMHAa BEPEBKU B METpax,
g — YCKOpeHHue CBOOOJHOTO MajieHus (CUu-

taiite g =10 m/c’). C kakoil HauMeHbIIEe

CKOPOCTBIO HaJ0 BpalllaTh BEIEPKO, YTOOBI
BOJla HE BBUIMBAJIACh, €CJIM JUIMHA BEPEBKU
paBHa 62,5 cm? OTBET BbIpa3uTe B M/C.

5.3.3.(41361) Ecau pgocratouHo OBICTPO
BpallaTth BEJEPKO C BOJION Ha BEPEBKE B
BEPTUKAIBHOMU IIJIOCKOCTH, TO BOJIa HE Oy/eT
BbUIMBaThCs. [Ipu BpamieHuu Beiepka cuiia
JABJICHUs BOJIbl HA JTHO HE OCTAETCsl MOCTO-
SHHOWM: OHA MAaKCHMAaJIbHA B HIDKHEH TOYKE
1 MUHUMalbHa B BepxHed. Bona He Oyxer
BBUIMBATbHCS, €CJIM CUJIA €€ JaBJICHUs Ha JHO
OyZeT MOJIOKUTEIBHON BO BCEX TOUYKAX Tpa-
EeKTOPUU KpPOME BEpXHEH, IJIe OHAa MOXKET
ObITh paBHOU HYy/I0. B BepxHeil Touke cuia

AaBJICHUA, BBIPpA)KCHHAA B HBIOTOHAX, paBHA
1)2
P=m T—g , TIe m — Macca BOJbl B KH-

JorpamMmax, U — CKOPOCTh IBWKEHUS Be-
nepka B M/c, L — JuIMHAa BEpPEBKU B METpax,
g — yCKOpeHue CBOOOJHOTrO TajeHus (Cuu-

taiite g =10 m/c’). C kakoil HauMeHbIIEe

CKOPOCTBIO HAJI0 BpPAIIaTh BEAEPKO, YTOOBI
BOJIa HE BBUIMBAIACh, €CIH JJIMHA BEPEBKHU
paBHa 230,4 cm? OTBET BbIpa3uTe B M/C.

Aok ok

5.4.1.(mporoTun  27961) Kamuemerareinsb-
HasA MallliHa BBICTPCIIUMBACT KaMHH IIO0J HC-
KOTOPBIM OCTPBIM YIJIOM K FOpu30HTY. Tpa-
EKTOpHs TOoJieTa KaMHs ONuChIBaeTcs ¢op-

Mmynoit y=ax’+bx, tne a=—— m",
100

b =1 — mOCTOAHHBIE MapameTpbl, Xx (M)—
CMEIlIEHUE KaMHS [0 TOPU30HTaIH, ) (M) —
BBICOTA KaMmHsA Hax 3emied. Ha kakom
HauOOJbIIEM pPACCTOSIHUM (B METpax) OT
KpPEIIOCTHOM CTEHBI BBICOTOM &8 M HYKHO
PacroJIoKUTh MAIlIMHY, YTOObl KaMHU IpO-
JeTali HaJl CTEHOW Ha BBICOTE HE MEHee
1 metpa?

5.4.2.(28105) KamuemeraTenbHas MalrnHa
BBICTPEIMBAET KAMHH IOJI HEKOTOPHIM OCT-
PBIM YIJIOM K TOpU30HTY. TpaekTopus moJie-
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Ta  KaMHsS  ONHUCHIBaeTcs  (GopMysou
| 7

y=ax’+bx, Tne a=——m"', b=— —
60 6

MIOCTOSIHHBIE MapaMeTpbl, X (M) — CMELICHHE
KaMHSI 10 TOPHU30HTaIM, ) (M)— BBICOTA
KaMHsI HajJ 3emieil. Ha kakoM HambGosbiiem
paccTosiHUU (B METpax) OT KPEroCTHOH cTe-
HbI BBICOTOM 9 M HYXHO pacrnojiOKUTh Ma-
LIMHY, YTOOBI KAMHH IIPOJIETAIN HaJl CTEHOU
Ha BbICOTE HE MeHee |1 meTpa?

5.4.3.(41471) KamHemeTaTenbHas MalInlHa
BBICTPEIIMBAET KAMHH IOJI HEKOTOPHIM OCT-
PBIM YIJIOM K TOpU30HTY. TpaekTopus moJie-

Ta  KaMHs  ONHUCHIBaeTcs  (GopMysou
1 13
2 -1
=ax"+bx, THE 4 =—""" M, b=— —
4 110 11

MIOCTOSIHHBIE MapaMeTpbl, X (M) — CMELICHHE
KaMHSI 10 TOPHU3OHTaIM, ) (M)— BBICOTA
KaMHsI HajJ 3emieil. Ha kakoM HambGombiiem
paccTosiHUU (B METpax) OT KPErnoCTHOH cTe-
Hbl BBICOTOM 19M HYXHO pacroOXHUTb
MalInHy, YToObl KAMHHU MPOJIETATN HaJ CTe-
HOM Ha BbICOTE HE MeHee | meTpa?

Aok ok

5.5.1.(mporoTun 27962) 3aBUCUMOCTH TE€M-
nepatypsl (B rpagycax KembBuHa) OT Bpe-
MEHH JJISl HarpeBaTeIbHOTO JIEMEHTa HEKO-
TOoporo mpubopa Oblja MOJTydeHa SKCIIEpPH-
MeHTanbHO. Ha wuccnmemyemom uHTEpBaie
TeMmepaTyp BbIUHCIsIeTCss 10  popmyne
T(t)=T,+bt+at’, tne I — Bpemsi B MUHY-
tax, T, =1400 K,  a=-10 K/mux’,

b =200 K/mMuH. U3BecTHO, YTO MpHU TeMIIe-
patype Harpesarens cebiuie 1760 K mpubop
MOJKET HCIOPTHUTHCS, TIOATOMY €r0 HYKHO
oTkimouuTh.  Ompenenure, dYepe3 Kakoe
HauOoJbllIee BpeMs IOCiEe Hadajga paboThl
HY)KHO OTKIJIIOUUTH Ipubop. OTBET BhIpa3U-
T€ B MHUHYTaX.

5.5.2.(28113) 3aBucumocTb TeMIIEpaTypbl
(Brpanycax KenbBuHA) OT BpeMeHH s
HarpeBaTeIbHOIO  2JIEMEHTa HEKOTOPOIro
npubopa Obla MOJyuyeHa 3KCHEePUMEHTalb-
Ho. Ha uccnenyemoM uHTepBasne temmepa-
TYp BBIYUCIISIETCS o bopmyne

T(t)=T,+bt+at’, tne ! — Bpems B MUHY-
Tax, T, =1350 K, a=-7,5 K/mur’,

b =105 K/mun. VM3BecTHO, 4TO IpHU TEMIIe-
patype Harpesarens cebiuie 1650 K mpubop

7
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MOJKET HCIOPTHTHCS, TIOATOMY €ro HYKHO
oTkimouuTh.  Ompenenure, dYepe3 Kakoe
HauOoJbIlIee BpeMs IOCie Hadajga paboThl
HY)KHO OTKJIIOUUTH IpuoOop. OTBET BbIpa3U-
T€ B MHUHYTaX.

5.5.3.(41497) 3aBucuMOCTb TeMIIEpPaATYpbl
(B rpanycax KenbBHHA) OT BpeMeHH s
HarpeBaTejIbHOIO  3JIEMEHTa HEKOTOPOro
npubopa Obla MOJyuyeHa 3KCIEePUMEHTalb-
Ho. Ha uccnenyemom uHTepBane temmepa-
TYp BBIYUCIISIETCS o dbopmyne

T(t)=T,+bt+at’, tue ! — Bpemsi B MUHY-
tax, T, =1320 K,  a=-20 K/nvny’,

b =200 K/mMuH. U3BecTHO, YTO MpHU TeMIIe-
patype Harpesarens cBbiiie 1800 K mpubop
MOJKET HCIOPTHUTHCSA, TOATOMY €Tr0 HYKHO
oTkimouuTh.  Ompenenure, dYepe3 Kakoe
HauOoJbIllIee BpeMs IOCie Hadajga paboThl
HY)KHO OTKIJIIOUUTH Ipubop. OTBET BbIpa3u-
T€ B MHHYTaX.

Aok ok

5.6.1.(nporoTun 27963) /Ins cmaThiBaHUS
Kabelss Ha 3aBOJE HCHOJIB3YIOT JIEOEeAKY,
KOTOpasi paBHOYCKOPEHHO HaMaThIBaeT Ka-
0eb Ha KaTyImIKy. YTOJI, Ha KOTOPBIA TIOBO-

paduBacTCda KaTylika, U3MCHACTCA CO BpPC-
2

MCHEM II0 3aKOHY (p:(ot+7, rae t-—

BpeMmsi B MuUHyTaX, @ =20°/mun — Ha4dab-
Hasl yriaoBasi CKOPOCTb BpallleHUsl KAaTYLIKH,
a B=4"/mun’ — yriaoBoe yCKOpeHHE, C KO-
TOpPBIM HaMaThIBaeTcsi Kabenb. Pabouwmii
JOJKEH TPOBEPUTh XOJ €ro HaMOTKU HE
[103KE€ TOTO MOMEHTa, KOI'/la Yroj HaMOTKH
¢ nocturHer 1200°. Omnpenenute BpeMms
mocje Hayaiga paboThl JeOenKH, HE T03XkKe
KOTOpOTO padoumii JTOJKEH HPOBEPHUTH €€
paboty. OTBeT BbIpa3uTe B MUHYTAaXx.

5.6.2.(28125) Jlns cmaTeiBaHHMs KabOens Ha
3aBO/JI€ UCHOJB3YIOT JIe0eIKy, KOTOpasl paB-
HOYCKOPEHHO HaMaThIBaeT Kaleslb Ha Ka-
TYIIKY. YT0J, Ha KOTOPBII OBOPAaYUBAETCS
KaTylllKa, U3MEHSETCSI CO BPEMEHEM IO 3a-

Bt

KOHY ¢ = (ot+7, rje ¢ — BpeMs B MUHY-
TaX, ®=75"/Mun — HavalbHAS YIJIOBas
CKOPOCTh BpallleHUS KaTYILKH, a

B=10°/ mun® — yriaoBoe ycKopeHHe, C KO-

17.10.2013. www.alexlarin.net

TOpPBIM HaMaThIBaeTcsi Kabenb. Pabouwmii
JOJKEH TPOBEPUTH XOJ €ro HaMOTKU HE
[103KE€ TOTO MOMEHTA, KOI'Jla Yroj HaMOTKH
¢ nocturHer 2250°. Omnpenenute BpeMms

mocjae Havyaiga paboThl JeOenKH, HE T03XkKe
KOTOpOTO pabouuii JTOJKEH HPOBEPUTH €€
paboty. OTBeT BbIpa3uTe B MUHYTAaXx.

5.6.3.(41525) Jlns cmaTeiBaHHMs KabOens Ha
3aBOJIe UCHOJIB3YIOT JIe0eKy, KOTOpas paB-
HOYCKOPEHHO HaMaThIBaeT Kalelb Ha Ka-
TYIIKY. YT0J, Ha KOTOPBII IOBOPAaYUBAETCS

KaTyluika, M3MCHACTCA CO BPCMCHEM II0 3a-
2

KOHY ¢ = (ot+7, rje ¢ — BpeMs B MUHY-

TaX, ©=45"/Mmun — HavalbHas YIJIOBas
CKOpOCTh BpaleHus KaTyIIKH, a
B=6"/mun® — yrinoBoe ycKOpeHHE, C KO-
TOpPBIM HaMaThIBaeTcsi Kabenb. Pabouwmii
JOJDKEH TIPOBEPUTH XOJ €r0 HaMOTKH He
MO3Xe TOTO MOMEHTA, KOTJla yrojl HaMOTKH
¢ nocturHer 4050°. Omnpenenute BpeMms
mocjae Havyaiga paboThl JeOenKH, HE T03XkKe
KOTOPOTO paboumil JOMKEH IMPOBEPHUTH €€
paboty. OTBeT BbIpa3uTe B MUHYTAaXx.

Aok ok

5.7.1.(uporotun  27964) MOTOIUKIIHUCT,
JIBIOXKYIIMWUCS TIO0 TOPOJy CO CKOPOCTHIO
v, =57 KM/4, BBIE3)KaeT U3 HErO U Cpasy
[I0CJI€ BbIE3/Ia HAYMHAET PA3TOHATHCS C IO-
CTOSHHBIM ycKopeHueM a =12 xm/u”. Pac-

CTOSAHHUEC OT MOTOLHMKIIMCTAa OO0 ropojda, HU3-

MCPACMOC B KWIOMCETpax, OIPEACIACTCA
2

at
BBIpAKEHHEM S = Uyt +7. Omnpenenure

HauOoJblliee BpEeMs, B TEYCHHE KOTOPOTO
MOTOITUKIIUCT OyIeT HaXOIAUThCS B 30HE
(YHKIIMOHUPOBAHUS COTOBOW CBSI3H, €CIH
OTIepaTop TapaHTHUPYET IMOKPHITHE Ha pac-
cTosHuM He nanee yem B 30 KM OT ropoja.
OTBeT BBIpa3UTE B MUHYTAX.

5.7.2.(28137) MOTOUMKINCT, IBWKYUIUKACS
10 TOPOAY CO CKOPOCTBIO U, = 40 KM/4, BBI-
€3)KaeT M3 HEero W cpa3y IMocjie BbIe3a
HAYMHAET PA3rOHATBCS C  TOCTOSHHBIM
yckopeHueM a = 64 km/u’. Paccrosuue ot

MOTOLMUKIMCTAa OO0 TIopoaa, HU3MCPICMOC B
KHJIOMCTpax, ONpCACIACTCSA BbIPAXKCHUCM
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2

at
S =v,t +7. Omnpenenure HamOoJIbILIEE

BpeMs, B TEUEHHUE KOTOPOTO MOTOLMKIHMCT
OyZeT HaXxOIUThCS B 30HE (PYHKIIMOHUPOBA-
HUSL COTOBOM CBSI3M, €CJIM OIEpaTop rapaH-
THUPYET MOKPBITHE HAa PACCTOSIHUU HE Jajiee
yeM B 48 kM oT ropoaa. OTBET BbIpa3utTe B
MUHYTaX.

5.7.3.(41567) MOTOUMKIINUCT, IBYKYIIHICS
10 TOPOJY CO CKOPOCTBIO U, =86 KM/4, BBI-

€3)XacT M3 HCEro MW cCpasy I0cCJIC BhIC3Oa
HAaYMHACT Pas3roHATbCAd C IOCTOAHHBIM

yckopeHueM a =16 km/u’. PaccTosHue OT

MOTOLMKIIMCTAa OO0 TIopoaa, HU3MCEPIACMOC B

KHJIIOMCTpax, ONpCACIaCTCSa BbIPAXKCHUCM
2

at
S =v,t +7. Omnpenenure HamOoJIbIIEE

BpeMs, B TEUEHUE KOTOPOTO MOTOLMKIHMCT
OyIeT HaXOIUThCS B 30HE (DYHKIIMOHHPOBA-
HUSL COTOBOM CBSI3M, €CJIM OIEpaTop rapaH-
TUPYET MOKPBITHE HAa PACCTOSIHUU HE Jajiee
yeM B 22 kM oT ropojaa. OTBeT BbIpa3ute B
MUHYTaX.

Hookk

5.8.1.(mporoTun 27966) Jlerasibto HEKOTO-
poro npubopa sBISETCS Bpallarolascs Ka-
Tymka. OHa COCTOUT U3 TPEX OJHOPOIHBIX
COOCHBIX IWJIMHJPOB: LIEHTPAJHLHOTO Mac-
coil m =8 Kr u paguyca R =10 cM, u 1ByX
O0KOBBIX ¢ MaccaMu M =1 Kr u ¢ paauyca-
MH R+ h. IIlpu 3TOM MOMEHT MHEPIIUU Ka-
TYIIKA OTHOCHTEIIBHO OCH BpAIICHUS, BBI-
pakaeMbIii B Kr-cM’, aetcs (hOpMyIoif

2
M+M(2Rh +4*). Tipu xa-

KOM MaKCHUMaJIbHOM 3HAaY€HWU /1 MOMEHT
WHEPIIMU KAaTYIIKA HE MPEBBINIACT MPEACIThb-
HOTO 3HadeHns 625 kr-cm>? OTBeT BBIPA3UTE
B CAaHTHMETPAX.

5.8.2.(41461) Jleranbio HEKOTOPOTO MPHOO-
pa siBisieTcsl Bpamaromrascs karymka. OHa
COCTOMT U3 TPeX OJHOPOIHBIX COOCHBIX ITH-
JIMHJPOB: LEHTPAIBHOTO Maccol m =18 Kr
u pamuyca R =5 cMm, U nByXx OOKOBBIX C
MaccaMu M =7 Kr u ¢ paguycamu R+ h.
[Ipu 5TOM MOMEHT WHEPIIUU KATYIIKA OTHO-
CUTEIPHO OCH BpAICHUs], BBIPAKAEMBIA B
KIr-CM?, JaeTcst hopmymoit
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lm+ 2M)R®

I= 2Rh+4*). Tipn xa-

KOM MaKCHUMaJlbHOM 3HAa4€HUHM /i MOMEHT
MHEPLUMH KATYIIKU HE MPEBBIIIAET MPeelib-
HOTO 3HadeHns 925 kr-cm>? OTBeT BBIPA3UTE
B CAHTUMETPAX.

5.8.3.(41691) Jleranbio HEKOTOPOTO MPHOO-
pa sBIseTcs Bpaujaromasics karymka. OnHa
COCTOUT U3 TPEX OJHOPOJIHBIX COOCHBIX LIU-
JMHJIPOB: LEHTPAIBHOTO Maccol m =13 Kr
u paauyca R =4 cM, u aAByXx OOKOBBIX C
MaccaMu M =9 kr u ¢ paguycamu R+ h.
[Ipu TOM MOMEHT MHEPIMH KaTyLIKU OTHO-
CUTEJIbHO OCH BpallleHHUs, BbIpaKaeMblii B
KI-CM?, JaeTcst dhopmyroit

(m+2M)R? +M(

I= 2Rh+h*). Tipn xa-

KOM MaKCHUMaJIbHOM 3HAaY€HWU /1 MOMEHT
WHEPIMU KAaTYIIKKA HE MPEBBINIAET MPEAeIThb-
HOTO 3HadeHns 545 kr-cm>? OTBET BBIPA3UTE
B CAaHTHUMETPAX.

6. CTeneHHble HepaBeHCTBA

Aok ok

6.1.1.(mporoTun 27987) CxopocTh aBTOMO-
Ousisi, pa3rOHSIOLIEroCcsl C MecTa cTapTa I0
MPSIMOJIMHEHHOMY OTpPE3Ky IYyTHU JJIUHOMN [/
KM C TIOCTOSIHHBIM YCKOPEHHEM @ KM/4’, BbI-

ancmsiercst o popmyie v’ =2la. Onpene-
JUTE, C KAaKOW HAaUMEHBIIEH CKOPOCThIO Oy-
JIeT JBUTaThCsl aBTOMOOWJIb Ha PACCTOSIHUU
1 kmitomeTpa OT cTapra, eciid M0 KOHCTPYK-
TUBHBIM OCOOEHHOCTSIM aBTOMOOWJIS TIPH-
obperaeMoe WM YCKOPEHHE HE MEHBIIE
5000 km/4”. OTBET BEIPA3HTE B KM/H.

6.1.2.(28385) CkopocTth aBTOMOOWIIS, pas-
TOHSIOILIErOCs ¢ MeCTa CTapTa MO MPSMOJIH-
HEHHOMY OTpPE3Ky IyTU JJIMHOM / KM C Io-
CTOSIHHBIM YCKOPCHHEM « KM/4’, BBIYHCIIS-

ercs o dopmyne v’ =2la. Onpexenure, ¢
KaKoi HauMEHbLIEH CKOPOCTbIO OYyIET JBU-
rarbCsi ~ aBTOMOOWJIb  HA  PACCTOSIHUM
0,4 xunomerpa OT cTapTa, €ClId IO KOH-
CTPYKTUBHBIM OCOOEHHOCTSIM aBTOMOOWJIS
pUOOpeTaeMoe UM YCKOPEHHUE HE MEHbIIIE
32000 km/a”. OTBET BHIPA3HUTE B KM/

6.1.3.(28391) CkopocTh aBTOMOOWIIS, pa3-
TOHSIOILIErOCs ¢ MECTa CTapTa M0 MPsIMOJIH-
HEHHOMY OTpPE3Ky IyTU JJIMHOM / KM C Io-
CTOSHHBIM YCKOPEHHEM d KM/4’, BBIYHCIIS-
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ercs o dopmyne v’ =2la. Onpexenure, ¢
KaKoW HauMEHbLIEH CKOPOCTbIO OYIeT JBU-
ratbCsi ~ aBTOMOOMJIb  Ha  PACCTOSIHUM
0,8 kmuloMeTpa OT CTapra, €cild IO KOH-
CTPYKTUBHBIM OCOOEHHOCTSIM aBTOMOOMJIS
pHoOpeTaeMoe UM YCKOPEHHUE HE MEHbIIIE
6250 km/4”. OTBET BEIPA3HTE B KM/H.

Aok ok

6.2.1.(mporoTun 27967) Ha Bepdu umxe-
HEpbl MPOEKTUPYIOT HOBBIM ammapaTr yis
MOTPYKeHHs Ha HeOoJbIue rryonHsl. KoH-
CTpyKLUSI HMeeT KyOudeckyio ¢(opmy, a
3HAYUT, JEHCTBYIOLIas Ha amnmapar BBITAJ-
KMBaroIas (apxuMmezoBa) CUia, BbIpaxae-
Masi B HBIOTOHAX, OYyJET ONpEeNeNaTbcs IO

dopmyne: F, =pgl’, rne [ — nnuna pebpa
Kyba B merpax, p =1000 xe/m> — mor-

HOCTb BOJIbl, & g — YCKOpEHUE CBOOOTHOIO
nagenust (cuutaiite g =9,8 H/kr). Kaxoii

MOXeT OBITh MaKCHMallbHas JUIMHA pebdpa
Ky0a, 4TOOBI 00€CTIEYUTh €T0 IKCILTyaTalUI0
B YCIOBHSX, KOTJa BBITAIKHBAIONIAS CHJIA
IpU TOTPY)KeHUH Oyaer He OoJblie,
yem 78400 H? OTBeT BhIpa3uTe B METpPaXx.

6.2.2.(28173) Ha Bepdu uHxeHepsl mpoek-
TUPYIOT HOBBIM ammapar Ui MOTPYKEHUS
Ha HeOompmue rayouHel. KoHCTpyKIHS
nMeeT Kyouueckyro ¢GopMy, a 3HAuuT, JeH-
CTBYIOIIass Ha amnmapaT BHITAJIKUBAIOIIAS
(apxumenoBa) cuiia, BeIpakaemMasi B HHIOTO-
HaX, Oymer ompenensaThcs Mo (Gopmye:
F,=pgl’, tne |- nnuna peGpa xyba B
Metpax, p =1000 k2/ M’ — HIOTHOCTH BO-

Ibl, & g — YCKOpEHHE CBOOOIHOIO MaJCHUS
(cauraitte g =9,8 H/kr). Kakoit moxer

ObITh MaKCMMallbHas JIMHA pebpa KyoOa,
9TOOBI O00ECMEYUTh €ro JKCIUTyaTalluio B
YCIIOBHUSX, KOTJIa BHITAJIKMBAIOIIAsL CUJIA TIPU
NOTpyKEeHUH Oyner He Oousblie, dYeM
153125 H? OTBeT BbIpa3uTe B METpPax.

6.2.3.(41741) Ha Bepdu mHxeHEphl MpoOeK-
TUPYIOT HOBBIM ammapar Ui MOTPYKEHUS
Ha HeOouspme r1iyOuHbl. KoHcTpykuus
uMeeT Kyouueckyro ¢GopMy, a 3HAuuT, JeH-
CTByIOLllas Ha ammnapaT BbITAJIKUBAIOLIAS
(apxumenoBa) cuia, BbIpakaeMasi B HbIOTO-
Hax, Oyner ompenensThess 1o Gopmyre:

F,=pgl’, tne |- nnuna peGpa xyba B
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Merpax, p =1000 k2/ M’ — HIOTHOCTH BO-

Ibl, & g — YCKOpEHHE CBOOOIHOIO MaJCHUS
(cunraiite g =9,8 H/kr). Kakoii moxer
ObITh MakCMMallbHas UIMHA pebpa KyoOa,
9TOOBI O0ECMEYUTh €ro HKCIUTyaTalluio B
YCIIOBHUSX, KOTJIa BHITAJIKMBAIOIIAsL CUJIA TIPU
NOTpYKeHUH Oyner He Ooublie, dYeM
321126,4 H? OTBeT BbIpa3uTe B METPaX.

Aok ok

6.3.1.(mpororun 27968) Ha Bepdu umxe-
HEpbl MPOEKTUPYIOT HOBBIM ammapaTr yis
MOTPYKEeHHs Ha HeOoJbInue rryonHsl. KoH-
CTpyKuusi umeer Gopmy chepsl, a 3HAUMT,
JeMCTBYIOLIas Ha amnmnapaTr BbITAJKUBAIOIIAs
(apxumenoBa) cuia, BbIpaskaeMasi B HbIOTO-
Hax, Oyner ompenensThess 1o GdopMmyre:
F,=apgr’, rne a =4,2 — n0CTOSHHAs, 7" —
paauyc anmnapara B
p =1000 2/ M’ — MIOTHOCTH BOXBIL, A g —

MeTpax,

yCKOpeHue cBOOOJHOTO MajeHusl (cuuTaiite
g =10 H/kr). KakoB MoxeT OBbITh MaKcCH-
MaJbHBIA pajuyc ammapara, 4YToObl BBITAN-
KMBaloIlasi CHJa Mpu NOTPYKEHUH ObLIa HE
6ombire, ueM 336000 H? OTBer BrIpaszute B
MeTpax.

6.3.2.(28183) Ha Bepdu mHxeHepsl mpoek-
TUPYIOT HOBBIM ammapar Ui MOTPYKEHUS
Ha HeOospme r1iyOuHbl. KoHcTpykuus
uMeer Gopmy chepsl, a 3HAYUT, IEHCTBYIO-
asi Ha anmnapaT BBITAJKUBaOIas (apXume-
Jl0Ba) Cuja, BbIpakaeMasi B HbIOTOHAX, Oy-
neT ONPENeNAThCS 1o bopmyie:
F,=apgr’, rne a =4,2 — n0CTOSHHAs, 7" —
paauyc anmapara B
p =1000 ke /m> —

yCKOpeHue cBOOOJHOTO MajeHusl (cuuTaiite
g =10 H/kr). KakoB Mo»xeT OBbITh MaKcH-

METpax,
IUIOTHOCTh BOJBI, a g —

MaJIBHBIA paauyc ammapara, 9ToObl BBITAJ-
KMBAIOIIas CHJIa TIPU TIOTPY>KEHUH OblIa He
6onbiie, yem 42000 H? OtBer BbIpaszute B
MeTpax.

6.3.3.(41791) Ha Bepdu uHxeHepsl mpoeK-
TUPYIOT HOBBIM ammapar Ui MOTPYKEHUS
Ha HeOompmue rayouHel. KoHCTpyKIms
uMeer Gopmy chepsl, a 3HAUUT, IEHCTBYIO-
I1asi Ha anrmapar BBITaJKUBaromas (apxume-
7I0Ba) cWja, BhIpakaeMasi B HBIOTOHAX, Oy-
neT ONPENeNAThCS 1o bopmyie:
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F,=apgr’, rne a =4,2 — N0CTOSHHAs, 7" —
paauyc
p =1000 x2/ M’ — NIOTHOCTH BOJBL, A g —

arrapara B MCTpax,

yCKOpeHue cBOOOJHOTO MajeHus (cuuTaiite
g =10 H/kr). KakoB Mo»xeT OBbITh MaKcCH-
MaJIBHBIA paauyc ammapara, 9ToObl BBITAJ-
KMBAloIlasi CHJa Mpu NOTPY)KEHUH ObLIa HE
6onbuie, ueM 2491398 H? OtBer BbIpazure
B MeTpax.

Hookk

6.4.1.(mporoTun 27969) [lns onpeneneHus
3¢ deKTUBHON TeMIepaTypbl 3Be31 HUCIOJb-
3ytoT 3akoH Credana—bonbpiimana, coriiacHo
KOTOPOMY MOIIHOCTh M3JY4EHHUS] HarpeToro
Tena P, u3aMepsieMasi B BaTTax, mpsiMo Ipo-
MOPIMOHANBHA TUIOMAH €r0 TOBEPXHOCTH
M YEeTBEPTOM  CTENEHU  TEeMIIepaTyphl:
P=cST", rne 0=5,7-10"* — mocrosu-
Has, IJIOmMaab S U3MEpsIeTCsS B KBaJIPATHBIX
MeTpax, a Temmeparypa 71— B Tpamycax
KensBuna. M3BecTHO, 4YTO HEKOTOpAs 3BE3/a

1
uMeeT miomans S = e 10 Mm%, a u3myaae-

Masg €I  MOIIHOCTL P He  MeHee
9,12-10” Br. Onpenenure HaMMEHBIIYIO
BO3MOXHYIO TEMIEpaTypy O3TON 3BE3Jbl.
[IpuBennte oTBeT B rpanycax KenbBuHa.

6.4.2.(28193) [lns ompenenenust 3¢HeKTHB-
HOM TeMIlepaTyphl 3B€3] UCIOIb3YIOT 3aKOH
Credana—bosbiimana, coriacHO KOTOPOMY
MOIIIHOCTh M3JIy4€HHUs Harperoro tena P,
u3MepsieMasi B BaTTaX, MPSMO IPOIOPLHO-
HaJlbHA IUIOIIAIU €ro MOBEPXHOCTU U YeT-

BepTOil crenenu Temneparypbl: P =0 ST*,
rae o =5,7-10" — nocrosHuas, WwIomans S
M3MEpPSIETCS B KBAJPATHBIX METpPax, a TeM-

neparypa I'— B rpanycax KenbBuna. M3-
BECTHO, YTO HEKOTOpas 3BE34a MMEET ILIO-

1
maae S :E-IOZO M, a W3IydaeMmas Ccro

MomHOCTE P He Menee 4,56-10% Br.
Onpenenure HaMMEHBUIYIO  BO3MOXKHYIO
TeMmIeparypy 3Toil 3Be3nsl. [IpuBenure oT-
BeT B rpagycax KeiabBuHa.

6.4.3.(41843) Jlns onpenenenust 3¢ HeKTHB-
HOM TeMIlepaTyphl 3B€3/ UCIOIb3YIOT 3aKOH
Credana—bonbiimana, coriacHO KOTOPOMY
MOIIIHOCTh M3JIy4€HHUs Harperoro tena P,
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U3MEpACMasd B BaTTax, IMPAMO IIPOIOPHHUO-
HaJIbHa IUIOAAW €ro IOBCPXHOCTH M YCT-

BepTOil crenenu Temneparypbl: P =0 ST*,
rae o =5,7-10" — nocrosHuas, mwomas S
M3MEpPSIETCS B KBAJPATHBIX METpPax, a TeM-

neparypa I'— B rpanycax KenbBuna. M3-
BECTHO, YTO HEKOTOpas 3BE€31a MMEET ILIO-

1
maae S :2—7-1020 M°, a4 W3IydaeMasi ero

MorHocTh P He menee 1,71-10% Br. Omnpe-
JETTUTe HAUMEHBIIYI0 BO3MOXKHYIO TEMIIe-
parypy ortoil 3Be3nsl. llpuBeaure oTBET B
rpanycax KensBuHa.

7. IpoOHO-pannoHaIbHbIEe HEPABEHCTBA

Aok ok

7.1.1.(apororun 27970) [l nmonyyeHus: Ha
JKpaHe YBEIWYEHHOTO H300pakeHHs JIaM-
MOYKH B J1a0OPATOPHH HMCHOJIB3YETCSI COOH-
paromias JTMH3a C TIaBHBIM (POKYCHBIM pac-
crosaueM f =30 cm. Paccrosme d, ot
JMH3BI JI0 JTAMIOYKH MOJKET M3MEHATHCS B
npegenax ot 30 go 50 cM, a pacctosiHue d,
OT JIMH3BI JI0 3KpaHa — B npeaenax ot 150 no
180 cm. M3o0pakeHue Ha d3kpaHe Oyner
YEeTKAM, €CIIM BBIIOJHEHO COOTHOIICHHE

1 1 1
—. Vxkaxure, Ha  KaKoOM

_ + PR

d d, f
HAaMMEHBIIEM PACCTOSIHUU OT JIMH3BI MOYKHO
[IOMECTUTD JIAMIIOUKY, YTOOBI €€ U300paxe-
HUE Ha dKpaHe Obu1o yeTkuM. OTBET BbIpa-
3UTE B CAHTUMETpaX.

7.1.2.(28205) [Ins mnoyiydeHus Ha DKpaHE
YBEIIMYCHHOTO HW300paXEHHUS JIAMIIOYKH B
abopaTOpuM MCHOJIB3YeTCS coOuparomias
JMH3a C TJIaBHBIM (DOKYCHBIM PAaCCTOSTHUEM
f =50 cMm. PaccrosiHue d, OT JMH3BI JIO
JAMITOYKH MOYKET W3MEHSTHCS B TIpenesax
oT 55 1o 70 cm, a paccrosiHue d, OT JIMH3bI
10 3kpa”a — B mpeaenax ot 260 mo 300 cm.
N3obpaxenue Ha skpaHe OyIEeT YETKUM, €C-

I 1
JIA BBIIIOJIHEHO COOTHOILIEHUE — +— = —

d d, f
YKa)KI/ITC, Ha KaKOM HaMMCHBIIEM pPacCToOs-
HHUH OT JIMH3BI MOXXHO IIOMCECTHUTH JIaMIIOY-
Ky, 4TOOBI €€ U300pa’keHre Ha SKpaHe ObLIO
yeTkuM. OTBET BbIPA3UTEC B CAHTUMETPAX.
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7.1.3.(41895) Jlns mosiyueHuss Ha DKpaHE
YBEIMYCHHOTO HW300paXCHHS JIAMIIOYKH B
a00paTOpuM MCHOJIB3YeTCS coOuparomas
JMH3a C TIaBHBIM (DOKYCHBIM PAaCCTOSTHUEM
f =80 cMm. PaccrosHue d, OT JIHH3BI N0
JAMITOYKH MOYKET M3MEHSTHCS B IIpenesax
ot 330 no 350 cm, a paccrosiuue d, OT JIMH-

3pl JO OJKpaHa— B mpexpenax ot 80 1o
105 cm. M3o0OpakeHue Ha d3kpaHe Oyner
YETKHUM, €CJIHN BBIIIOJIHEHO COOTHOIICHUE

1 1 1
—. Vxkaxwure, Ha  KaKoOM

_ + P

d d, f
HAaUMEHBIIEM PACcCTOSHUU OT JIMH3bI MOXKHO
[IOMECTUTD JIAMIIOUKY, YTOOBI €€ U300paxe-
HUE Ha dKpaHe ObuIo ueTkuM. OTBET BbIpa-
3UT€ B CAHTUMETPAX.

Aok ok

7.2.1.(mpororun 27971) Ilepen ortmpaBkoit
TEIUIOBO3 ~ M3Jal TyIOK €  4acTOTOH
fo =440 T'n. Yyre mnozke wusgan TIyIOK

HOBE3KAOMMHA K IUIaTOpMe TETIoBO3.
N3-3a addexra omnepa yactota BTOPOIro
ryaka f OoJiblie MEpBOrO: OHa 3aBUCUT OT
CKOPOCTH TETJIOBO3a 1o 3aKOHY

Jo

f (U):—U (I'm), Tme ¢ — cKOpoCTh 3ByKa

1-=
c

(B M/c). Yenosek, crosmuii Ha miardopme,
pa3auvaeT CUTHAIBI 10 TOHY, €CJIM OHH OT-
nuyarorcs He MeHee yem Ha 10 ['m. Ompene-
JIUTE€, C KAaKOM MHHUMAJIbHON CKOPOCTHIO
MpUOIIKANCS K TIaTdopMe TEIJIOBO3, €CIn
YeJIOBEK CMOT  pa3lIM4YWTh CHUTHAIBI, a
¢ =315 wm/c. OTBeT BhIpa3uTe B M/C.

7.2.2.(41921) Ilepen oTmpaBKOW TEIJIOBO3
u3gan rylok ¢ yacroro f, =195 I'm. Yyre

Mo3Xe W3Jal TYIOK TMOAbE3KAIUNA K
mwiargopme Ttemaoso3. M3-3a addexra [o-
Ijiepa 4actora BTOpOro ryaka f OoJbiie
MEPBOTO: OHA 3aBHCUT OT CKOPOCTH TEILIO-

Jo

BO3a Mo 3akoHy f(v) == (T'm), e ¢ —

1-=
c

CKOPOCTh 3ByKa (B M/c). UenoBek, crosmuii
Ha miardopme, pa3inuyaeT CHTHAIBI MO TO-
Hy, €CIId OHM OTIMYAIOTCS OoJjiee ueM Ha
5 T'u. Onpenenute, ¢ KaKol MHUHUMAJIBHOMN
CKOPOCTBIO MpHOMMKaNCAs K 1IaTdopme
TEIUIOBO3, €CIIM YEJOBEK CMOT DPa3IU4HUTh
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curHansl, a ¢ =320 M/c. OTBeT BbIpazuTe
B M/C.

7.2.3.(41995) Ilepen oTmpaBKOW TEIMJIOBO3
u3ai TyIoK ¢ yactoToil f, = 593 I'm. Uyre

Mo3Xe W3Jal TYIOK MOAbE3KAIUNA K
mwiargopme Ttemnoso3. U3-3a addexra [o-
Ijiepa 4actora BTOpOro ryiaka f OoJbiie
MIEPBOTO: OHA 3aBHCUT OT CKOPOCTH TEILIO-

Jo

BO3a Mo 3akoHy f(v) == (T'm), tne ¢ —

1-=
c

CKOPOCTh 3ByKa (B M/c). UenoBek, crosmuii
Ha miatdopme, pa3inuyaeT CHUTHAIBI MO TO-
Hy, €CIId OHM OTIHMYAIOTCS OoJyiee ueM Ha
7 I'u. Onpenenute, ¢ KaKOM MHUHUMAJIBHOMN
CKOPOCTBIO MpHOMKaNCid K 1IaTdopme
TEIUIOBO3, €CIIM YEJOBEK CMOT DPa3IU4UTh
curHansl, a ¢ =300 M/c. OTBeT BBIpazuTe
B M/C.

Aok ok

7.3.1.(uporoTun 27972) Ilo 3akony Oma
JUTSI TIOJTHOM IIeTH ChJia TOKa, u3MepsiemMas B

, tne ¢ — DJIC

amriepax, pasHa [ =
+r

ucTouyHuka (B BosbTax), r =1 OM— ero
BHYTPEHHEE COIPOTUBJIEHHUE, R — COMPOTUB-
nenue uenu (Bomax). Ilpm  kakom
HAaUMEHBIIEM CONpPOTUBJICHUM LEMU CHUIIa
ToKa Oyzmer cocraBisaTh He Oonee 20% oT

g
CHJIBI TOKa KOPOTKOIO 3amblkaHusa [ =—7?
r

(OtBeT BbIpa3uTe B OMax.)
7.3.2.(28227) Ilo 3akony Oma i MOJTHOM
[ENMU CHjla TOKa, M3MepseMas B amIepax,

paBHa [ = , rme ¢ — DJIC mcrounnka

+7r
(B BosmbTax), » =4 OM— ero BHyTpEHHee
CONPOTHBIIEHUE, R — CONpPOTUBIICHHUE LIENU
(B omax). [Ipn xakoM HaMMEHbILIEM COIpPO-
TUBJICHUM II€NU CHJIa TOKa OyIeT cocCTaB-
nATh He 60see 5% OT CUIIBI TOKa KOPOTKOTO

g
3amplkanuss [, =—? (OtBer BHIpasuTe
r

B OMax.)
7.3.3.(41987) Ilo 3akony Oma i MOJTHOM
[ENMU CHjla TOKa, M3MepseMas B amIepax,

paBHa [ = , rme ¢ — DJIC mcrounnka

+r
(B BosmbTax), =3 OM— ero BHYyTpEHHee
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COINPOTHUBIJICHUE, R — CONPOTHBIICHHE IEIH
(B omax). [Ipn xakoM HaMMEHbBILIEM COIpPO-
TUBJICHUM II€MU CUJIa TOKa OyIeT cocTaB-
nTh He 60mee 25% OT Cuiibl TOKa KOPOTKO-

€
ro 3ambikanua [, =—? (OTBeT BhIpasuTe
r

B OMax.)

Aok ok

7.4.1.(uporoTun 27973) Cuna Toka B 1NN
I (B ammepax) omnpejaensieTcsi Hanps>KeHUeM
B IIENIU U COMPOTHBIICHUEM BJICKTPONpruOopa

o 3akony Owma: [ :%, rae U — Hampsoke-

HUE B BOJIbTaX, R — CONpPOTHBIICHHE 3JICK-
Tporpubopa B omMax. B anexTpocers BKIO-
YeH MPEIOXPAHHUTENh, KOTOPBIH IUTABUTCS,
ecnu cuia Toka mpeBbimaer 4 A. Onpene-
JUTe, KaKO€ MHHHMAJIBHOE COTPOTHBIICHUE
JOJDKHO OBITH Y DJIEKTPONPUOOpa, IMOIKITIO-
4aeMoTo K po3eTke B 220 BOJIBT, YTOOBI CETh
npojiojpkana paborate. OTBET BbIpasUTe
B OMax.

7.4.2.(28237) Cumma Toka B 1emm [
(B amriepax) ompenensieTcss HanpsDKCHUEM B
HENH W COMPOTHBIIEHUEM 3JIEKTpOIprbdopa

o 3akony Owma: [ :%, rae U — Hampsoke-

HUE B BOJIbTaX, R — CONpPOTHBIICHHE 3JICK-
Tporpubopa B omMax. B anexTpocers BKIO-
YeH MPEIOXPAHHUTENTh, KOTOPBIH IUTABUTCS,
ecnu cuia Toka mpesbimaeTr 25 A. Onpene-
JUTE, KaKO€ MHHHMAIBHOE COTIPOTHBIICHUE
JOJDKHO OBITH Y DJIEKTPONPUOOpa, IMOIKITIO-
4aeMoTo K po3eTke B 220 BOJIBT, YTOOBI CETh
npojiojpkana paborate. OTBET BbIpa3UTe
B OMax.

7.4.3.(41997) Cwmma TOoKa B 1emu [
(B amriepax) ompenensieTcsi HanpsDKCHUEM B
HENH W COMPOTHBIIEHUEM 3JIEKTpOIproopa

o 3akony Owma: [ :%, rae U — Hampsoke-

HUE B BOJIbTaX, R — CONpPOTHUBJIEHUE DJIEK-
Tponpubopa B oMmax. B anexkrpocers BKIiIO-
YeH MPEJOXPaHUTENb, KOTOPBIM IIJIABUTCH,
ecnu cujia Toka mpessimaet 3,2 A. Omnpene-
JIUTC, KaKO€ MHWHUMAJIBHOC COITPOTHUBIICHUC
JOJDKHO OBITH Y DJIEKTPONPUOOpa, IMOIKITIO-
4aeMoTo K po3eTke B 220 BOJIBT, YTOOBI CETh
npojiojpkana paborate. OTBET BbIpa3UTe
B OMax.
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Aok ok

7.5.1.(uporoTun 27974) AMmuutyna KoJjie-

O0aHMN MasTHUKA 3aBHCUT OT YacTOThI BBI-

HYKJAIOIIEW CHIIbI WU OINpeAeNseTcs 10
2

®
bopmyne A(w)=r——"5;, e @ —yacrora
‘a)p -

BBIHYXKIAromel cusl (B ¢'), A, — mocro-
) -1
SHHBIN Tapamerp, @, =360c~ — pe3oHaHc-

Hasg 4dacrora. Haliiure mMakCHMaJIbHYIO 4a-
CTOTY (@, MEHBIIYIO PE30HAHCHOM, I KO-
TOPOM aMIUTUTyAa KoJieOaHUN MPEBOCXOIUT
BennuuHy A, He Oosee yeM Ha 12,5%. Ot-

BET BHIPA3UTE B C .

7.5.2.(28245) AMmutyna KojiebaHUN MasiT-
HUKA 3aBUCHT OT YacTOThI BBIHYXIAIOIICH
Cuibl W ompenensiercs 1o Gopmyne
A(w) = L@; rJ€ @ — YacToTa BBHIHYXK-
‘a); —o|’

naromeit cunsl (B ¢ '), A, — MOCTOSHHBII
-1
napamerp, @, =300c™ — pe3oHaHCHas dYa-

crota. Haiiiure MakCMMaabHYIO YacTOTYy @,
MEHBUIYI0 PE30HAHCHOM, Ui KOTOpPOW am-
IUTUTYAA KOoJIeOaHUH MPEBOCXOAMUT BEJINYH-
Hy A, He 6onee yem Ha 80%. OTBET BHIpa-

3UTE B ¢ .

7.5.3.(42049) AMrmuTyna KojiebaHUN MasiT-
HUKA 3aBUCHT OT YacCTOThI BBIHYXIAIOIICH
Cuibl W ompenensiercs 1o Gopmyne
A(w) = L@; I7I€ @ — 9aCTOTa BBIHYX-
‘a); —o’

naromeit cunsl (B ¢ '), A, — MOCTOSHHBII
-1

napamerp, ®, =338c — pe3oHaHCHas dYa-

crota. Haiiiure MakCMMaabHYIO YacTOTYy @,

MEHBIIIYK0 PE30HAHCHOM, [UIsl KOTOPOM aM-

IUTUTYAA KoJIeOaHUM MPEBOCXOAMUT BEJINYH-

Hy A, He Ooiee yeM Ha 5,625%. OTBeT BbI-

pasute B ¢ .

Hookk

7.6.1.(upororun 27975) B poserky asiek-
TPOCETH MOJIKIIIOUEHBI TPUOOPHI, 001IIee CO-
MIPOTHBIICHUE KOTOPBIX COCTaBJISICT
R, =90 Owm. ITapamiesnbHO ¢ HUMH B PO3€T-
Ky TPENnoJiaraeTcsi MOAKIIOYUTE AIIEKTPO-
oborpeBatenb. Omnpenenure HaMMEHBIIEE
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BO3MOKHO€ COIIPOTHUBIICHHE R, 3TOro 3ieK-
TpooOorpeBaresi, €Clii MU3BECTHO, YTO TPHU
napayieIbHOM COEIMHEHHH JIBYX IPOBO/I-
HHUKOB ¢ conpotusiieHuAMu R, OMm u R, Om
ux oOmiee COmpoTUBIIEHUE naeTcs (hopmy-
ECRECE (Om), a mis HOPMATBHOTO
1 + 2

(GYHKIIMOHMPOBAHUS  3JIEKTPOCETH oObIee
CONPOTHUBJICHUE B HEH [OJDKHO OBITh HE
Menbire 9 OM. OTBET BBIpa3uTe B OMax.

7.6.2.(28257) B po3eTKy 3JIEKTPOCETH MO~
KJIFOUEHBI MTPUOOPHI, 00IIee COMPOTUBIICHNE

KOTOpBIX cocTaBisieT R, =72 Om. Ilapan-

o R =

JIeTbHO C HUMH B PO3ETKY TPEAIOJIaraeTcs
MOJKITIOYUTE 3JIeKTpooborpeBatenb. Onpe-
JeTTUTEe HAaMMEHBIIIEe BO3MOXKHOE COTIPOTHB-
JeHue R, 3TOro »neKTpoolorpeBaTess, ec-
JM W3BECTHO, YTO TpPU TapaIeIbHOM CO-
eIMHEHUH JBYX IMPOBOJHUKOB C CONPOTHB-
aerusimu R, OM u R, OM ux obmee comnpo-
TUBJICHHE TaeTcst
R= R] 'Rz
R +R,
(GYHKIIMOHMPOBAHUS  3JIEKTPOCETH oOlIee
CONPOTHUBJICHUE B HEH [OJDKHO OBITh HE
Menbire 8§ OM. OTBET BBIpa3uTe B OMax.
7.6.3.(42109) B po3eTky 37I€KTpOCETH MO~
KIIFOYEHBI MPUOOPHI, 00IIee COPOTUBIIECHHE
KOTOpBIX cocTaBisieT R, =32 Om. Ilapan-

dhopmymnoi

(Om), a mis HOPMAIHHOTO

JIQJIBHO C HAUMHU B PO3ETKY IPEIIO0JIaracTcs
MOJKITIOYUTE 3JeKTpoodorpeBarenb. Ompe-
JICITTE HANMEHBIIIEEe BO3MOYKHOE COTIPOTHB-
JeHue R, 3TOro »1eKTpoolorpeBaTess, ec-
JU W3BECTHO, YTO TPU MapaUICITLHOM CO-
CANMHCHUU NBYX IPOBOJHUKOB C COITPOTHB-
aerusimu R, OM u R, OM ux obmee compo-
TUBJICHUC dacTCsa
R= R] 'Rz

R +R,
(YHKIIMOHUPOBAHUS  DJIEKTPOCETH  0OIIIee

CONPOTUBIICHUE B HEH MOJDKHO OBITH HE
Menbire 24 Om. OTBET BbIpa3uTe B OMax.

dhopmymnoi

(Om), a mis HOPMAIHHOTO

Aok ok

7.7.1.(mporoTun 27976) Kosdduuuent no-
ne3noro aeiicreus (KIIJ) mexoroporo nBu-
rarens olpenensercs bopmynoi

17.10.2013. www.alexlarin.net

T, -T.
n=——-=-100, roe T, — TemmepaTypa

1
HarpeBarens (B rpagycax KensBuna), T, —
TeMIlepaTypa XOJIOJWIbHUKA (B rpamycax
KenpBuHna). [1pu xakoii MUHUMaJIbHON TEM-
neparype Harpesarens 1, KIIJ sroro nsu-
ratenst Oynet He menbie 15%, ecnu Temrie-
parypa xosoamnbHuka 7, =340 K? Ortser

BBIpasuTe B rpaaycax KenpBuna.
7.7.2.(28267) KonrbdumnmeHt 1mose3Horo
neiicteust (KIIJ]) HexkoToporo mBurarens

omnpenensiercss GopMmysnon 1n :ﬂ-IOO,
1
rne T, — Temmeparypa  HarpeBaTels
(B rpagycax KenwbBuna), 7, — Temmneparypa
xoJjoauibHUKaA (B rpaaycax Kenbsuna). [Ipu
Kakoll MUHUMAaJIbHON TeMmIeparype Harpe-
Batesiss 1, KIIJI storo nBurarenst Oyner He
Menbiie 25%, ecnum Temmeparypa XoJo-
munpHuKa T, =276 K? OtBer BbIpa3ure B

rpagycax KenbBuna.
7.7.3.(54797) KosbdbunmeHt mose3Horo
neiicteust (KIIJ]) HexoToporo mBurarens

omnpenensiercss GopMmynon 1n :ﬂ-IOO,
1
rne T, — Temmeparypa  HarpesaTels
(B rpagycax KenwbBuna), 7, — TemmnepaTypa
xoJjoauibHUKaA (B rpaaycax Kenbsuna). [Ipu
Kakol MUHUMAaJIbHON TeMmIeparype Harpe-
Batesss 1, KIIJI storo nBurarenst Oyner He
menbuie 40%, eciu TemmepaTypa XoJio-
muneHuKa 1, =360 K? Oter BbIpa3ure B

rpanycax KensBuHa.

Aok ok

7.8.1.(mporoTun 27977) Kosdduuuent no-
ne3noro neuctBus (KII) xopmozanapHuka
paBeH OTHOILIEHUIO KOJIMYECTBA TEIJIOTHI,
3aTpaueHHOI0 Ha HarpeBaHUE BOJbl Maccoi
m, (B KHJIOTpaMMax) OT TEMIIEPATypsl f, JI0
Temnepatypsl f, (B rpanycax lLlembcus) k
KOJIMYECTBY TEIUIOTHl, IOJIYYEHHOMY OT
C)KUI'aHHsl IpOB Macchl m,, Kr. OH ompene-

csms (t2 — t] ) . 100%
qdpmdp

e ¢, =4,2-10° Jx/(xkr-K) —  Temnoém-

nsercs Ghopmyson n =
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KOCTh BOIBI, ¢,, =8,3-10° Ik/kr — ymemns-
Hasi TeIuloTa cropanus npoB. Ormnpenenurte
HauMEHbIIEe KOJIMYECTBO JIPOB, KOTOPOE
MOHA00UTCA CXe4b B KOpPMO3alapHHUKE,
4yT100BI Harperb m =83 Kr Bogsl oT 10°C 1o
KUIIEHHS, ecnu u3BecTHo, yTo KIIJI xopmo-
3anapHuka He 6osbiie 21%. OTBeT BbIpa3u-
T€ B KWJIOTpaMMax.

7.8.2.(28277) KosbdunmeHT mose3Horo
neiicteus (KIIJI) xopmozamapHuka paBeH
OTHOIIEHHUIO KOJIMYECTBAa TEIUIOThI, 3aTpa-
YEHHOI'O Ha HarpeBaHUE BOJbI MACCOM m,

(B KmuIorpaMMax) OT TeMIepaTypsl £, [0
TemnepaTrypsl f, (B rpaxnycax lLlembcus) k

KOJIMYCCTBY TCIUIOTBHI, IIOJIY4YCHHOMY OT
CXKHUIaHUsd ApPOB MAaCChI mop kr. O" omnpeac-

nsercst Gopmyson 7 :M-IOO%,
qumdp

e ¢, =4,2-10° Jx/(xkr-K) —  Temnoém-
KOCTh BOIBI, ¢,, =8,3-10° Ik/kr — ymens-
Has TeruloTa cropanus npos. Ormnpexnenurte
HauMEHbIIEe KOJMYECTBO JIpOB, KOTOPOE
MOHA00UTCA CXEe4b B KOpPMO3alapHHUKE,
4yT100b!I HarpeTh m = 80 Kr Boasl oT 17°C 1o
KUIIEHHS, ecnu u3BecTHo, yTo KIIJI xopmo-
3anapHuka He Oosbiie 14%. OTBeT BbIpa3u-
T€ B KWJIOTpaMMax.

7.8.3.(42207) KonrbdunmeHT 1mose3Horo
neiicteus (KIIJI) xopmosamapHuka paBeH
OTHOIIEHHUIO KOJIMYEeCTBAa TEIUIOThI, 3aTpa-
YEHHOI'0 Ha HarpeBaHUE BOJbI MACCOM m,

(B KmuIOrpaMMax) OT TeMIepaTypbl f, [0
Temneparypsl f, (B rpaxnycax lLlembcus) k
KOJIMYECTBY TEIUIOThL, IOJIy4EHHOMY OT
C)KUI'aHHsl IpOB Macchl m,, Kr. OH ompene-
. cm\t, —t

asierest popmysioi 7 :M-loo%,

qumdp

e ¢, =4,2-10° Jx/(xkr-K) —  Temnoém-
KOCTh BOIBI, ¢,, =8,3-10° Ik/kr — ynens-
Has TeIwioTa cropaHus IpoB. Omnpenenute

HaWMEHbBIIIEE KOJIMYECTBO JpPOB, KOTOpPOE
MOHAJMO0UTCS CKE€Ub B KOPMO3allapHUKE,
yT0OBI Harpetb m = 249 kr Boabl oT 30°C
JI0 KUIeHus, ecnu u3BectHo, yto KII/I xop-
Mo3arnapHuka He 6osbiie 18%. OTBeT BbIpa-
3UTE B KWJIOTpaMMax.

17.10.2013. www.alexlarin.net

Aok ok

7.9.1.(uporoTun 27978) Onopueie Oarmma-
KA [Iararomiero 95KCKaBaTopa, HMEOIIEro
Maccy m =1260 TOHH NpeACTaBIAIOT COOOM
JIBE MyCTOTeNble Oamku amuHou [ =18 Mer-
POB W IIMPUHOW § METPOB Kaxkias. JlaBie-
HHC 3KCKaBaTOpa Ha IIOYBY, BBIpA)KacMoO€ B
KHJIOTIACKAJISIX, OIpeaeseTcss  (GopMysion

p= f, rue m— Macca  3KCcKaBaTopa
s

(B ToHHax), /— nmnuHA OaloK B METpax, § —
mupuHa OajJoKk B MeTpax, g — YCKOpEHHue
cBoOoaHOro mangeHus (cuurtaiite g=10
M/c?). OnpejennTe HAMMEHBIIYI0 BO3MOX-
HYIO IIMPUHY OMNOpPHBIX OaloK, €clu u3-
BECTHO, YTO JIaBJIEHUE p HE JOJHKHO NPEBbI-
math 140 xlla. OTBET BBIpa3UTE B METPAX.

7.9.2.(28289) Omnopublie OamMaky IIararo-
IIEr0  9KCKaBaTopa, HUMEIOIIEr0  Maccy
m =1500 TOHH TPENCTaBIAIOT COOOW IBE
IyCTOTENbIe OaJIKu ATUHOU [ =15 MeTpoB U
LIIMPUHON § METPOB Kaxkaas. JlaBineHue skc-
KaBaTopa Ha MO4YBY, BbIpa)KaeMoe€ B KHJIO-

MacKaJsX, OTIpe/IeNSIeTCS bopmymnoi
mg

p= 25 rme m— Macca 9KCKaBaTopa
s

(B ToHHax), /— nmnuHA OaloOK B METpax, § —
mupuHa OaJoK B METpax, g — YCKOpEHHue
cBoOoaHOoro mageHus (cuurtaiite g=10
M/c?). OnpejennTe HAMMEHBIIYI0 BO3MOX-
HYI0 IIMPUHY OMNOPHBIX OanoK, €clu u3-
BECTHO, YTO JIaBJIEHUE p HE JOJHKHO NPEBbI-
math 200 kl[1a. OTBET BBIpa3uTE B METPAX.

7.9.3.(42255) Omnopable OalMaky IIararo-
IIEr0  9KCKaBaTopa, HUMEIOIIEr0  Maccy
m =1400 TOHH TPEICTaBIAIOT COOOW IBE
IyCTOTENbIe Oalku ATUHOU [ =14 MeTpoB U
HIMPUHON § METPOB Kaxkaas. JlaBineHue skc-
KaBaTopa Ha IMO4YBY, BBIpa)KaeMoe€ B KHJIO-

nackajisx, onpenensercs bopmynoit
mg

27, rjae m— Macca JKCKaBaTtopa
s

(B ToHHax), /— nmnuHA OajloOK B METpax, § —
mupuHa OaJoK B MeETpax, g — YCKOpEHHue
cBoOoaHOro mangeHus (cuurtaiite g=10
M/Cz). Ornpenenure HaUMEHBIIYIO BO3MOX-
HYI0 IIMPUHY OMNOpPHBIX OanoK, €ecilu u3-
BECTHO, YTO JIaBJIEHUE p HE JOJHKHO NPEBBI-
math 250 klla. OTBeT BhIpa3uTe B METPAX.
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Aok ok

7.10.1.(mporoTun 27979) K uCTOYHUKY C

3JIC & =55 B 1 BHYTpEeHHUM COIPOTHBIIE-

Huem r=0,5 OM, XOTAT MOIKIIOYUTH

Harpy3ky ¢  compotuBieHneM R Owm.

Hanpsokenue Ha 3TOM Harpyske, BbIpaxae-

MO€ B BOJIbTAX, Jaercsi (Gopmysoun
&R

U= . Ilpy kakoM HauMMEHbIIEM 3Ha-

R+r

YEeHUHM CONPOTHUBIICHUSI HArPYy3KHU HaIlpsiKe-
Hue Ha Hel Oyner He meHee 50 B? Ortser
BBIPA3UTE B OMaXx.

7.10.2.(28299) K wucrounnky c¢ OJJC
& =180 B u BHYTpEeHHUM CONIPOTHUBIICHHEM
r=1 OM, XOTIT MOJKIIOYUTH HArpy3Ky C
conporuBiienneM R Om. Hanpsbkenue Ha
3TOM Harpyske, BbIpa)kaeMoe B BOJIbTAX, Ja-

&R

ercs dopmynoin U = [Ipu kaxom

R+r

HAaUMEHBIIEM 3HAYEHUU CONPOTUBIICHUS
Harpy3Ku HarpspKeHHe Ha Hell OylieT He Me-
Hee 170 B? OtBer BbIpaszute B omax.

7.10.3.(42311) K wucrounnky c¢ DJJC
€=75 B U BHYTpEHHHM CONPOTUBIECHUEM
r =0,4 OM, XOTIT MOJKIIOYUTH HArPY3Ky C
conpotuBiienneM R Om. Hanpsbkenue Ha
3TOM Harpyske, BhIpa)kaeMoe B BOJIbTAX, Ja-

&R

R+r
HAaMCEHBIIEM 3HAYEHUH  COTPOTHBIICHUS
Harpy3KH HaIlpsDKEHUE Ha Hel OyneT He Me-
Hee 60 B? OTBeT BbIpa3zuTe B OMax.

ercs dopmynoin U = [Ipu kaxom

Aok ok

7.11.1.(npororun 27980) [Ipu cOmmxeHnn
HUCTOYHHKA U HpI/IéMHI/IKa 3BYKOBBIX CHUT'HA-
JIOB JBIKYIIMXCS B HEKOTOPOW CpeAe Mo
MIpSIMOM HAaBCTpedy Jpyr JApyry dYacrora
3BYKOBOI'O CUTHAJIA, PETHCTPUPYEMOIO IIPHU-
€MHHMKOM, HE COBIIAJAET C YAaCTOTOM MCXOJ-
Horo curHana f, =150 I'n u onpenensercs

ct+u

CIEIyIONIMM BBIpa)KeHHEM: [ = f
c—v

(I'm), Tme ¢— CKOpOCTh pPACIPOCTPAHCHHS
curHaia B cpene (Bwm/c), a u=10 m/c u
v =15 M/c — CKOpOCTM MNpUEMHHKAa U HC-
TOYHUKA OTHOCHUTEIBHO CpEIbl COOTBET-
CTBEHHO. [Ipu Kakoil MakCHMaJIbHON CKOPO-
CTH ¢ (B M/C) paclpOoCTpaHEHUs CUTHalla B

17.10.2013. www.alexlarin.net

Cpelle YacToTa CUTHaJla B MpueMHuKe f Oy-
net He menee 160 I'u?

7.11.2.(28313) Ilpu cOMM>KEeHUH UCTOYHHKA
1 TpUEMHUKA 3BYKOBBIX CHUTHAJIOB JABUXKY-
IUXCA B HEKOTOPOM cpene 1o NpsMOu
HaBCTpeUy APYr APYry YacToTa 3BYKOBOTO
CUTHAJA, PErUCTPUPYEMOTO TPHEMHHUKOM,
HE COBMA/AET C YaCTOTON MCXOJIHOTO CHTHA-

na f, =120 T'nu u ompenensercs cienyro-

ct+u

MM BBIpa)keHHeM: f = f (I'm), rnoe

c—v
€ — CKOPOCTh pacHpOCTpaHEHHUs CHUTHajla B
cpene (Bm/c), a u=17 m/c u v=12 m/c—
CKOPOCTH MPUEMHHKA U UCTOYHUKA OTHOCH-
TEJIBHO Cpeabl COOTBETCTBEHHO. lIpn kakou
MaKCUMAaJIbHOM CKOPOCTH ¢ (B M/C) pacmpo-
CTpaHEHUusl CUTHaja B CPeJie YacToTa CUTHa-
na B ipueMHuke f Oyner He menee 130 ['m?
7.11.3.(42379) Ilpu cONMMKEeHUH UCTOYHHUKA
U NMpUEMHUKA 3BYKOBBIX CHUTHAJIOB JIBUXKY-
IIMXCSI B HEKOTOPOM cpene 1o MpsSAMOU
HaBCTpeuy ApPYyr JAPYry 4acTtoTa 3BYKOBOIO
CUTHAJIa, PEruCTPUPYEMOrO MPUEMHHUKOM,
HE COBIIAJAET C YAaCTOTOM MCXOAHOIO CHUTHa-

na f, =170 T'n u ompenensercs cienyro-

ct+u

IIMM BBIpakeHHeM: f = f (I'm), rnoe

€ — CKOPOCTh pacHpOCTpaHEHHUs CHUTHajla B
cpene (Bm/c), a u=5wm/c u v=9 m/c—
CKOpPOCTH MPHUEMHUKA U UCTOYHHUKA OTHOCH-
TEJIBHO Cpeabl COOTBETCTBEHHO. lIpn kakoun
MaKCUMAaJIbHOM CKOPOCTH ¢ (B M/C) pacmpo-
CTpaHEHUusl CUTHaja B CPeJie YacTOTa CUTHa-
na B ipueMHuke f Oyner He menee 180 ['m?

Aok ok

7.12.1.(npororun  27981) Jlokatop Oartu-
ckada, paBHOMEPHO MOTPYKAIOMIETOCS Bep-
TUKaJIbHO BHU3, UCITYCKAeT YJIbTPA3BYKOBBIE
uMIyascel yactotod 749 MI'n. CxopocTb
cnycka Oartuckada, BbIpakaemas B M/C,
S =1

b
I+
rae ¢ =1500 M/c — CKOpOCTh 3ByKa B BOJIE,
f, — dYacToTa MHCIyCKAaeMbIX HMITYJIbCOB

ompenensiercss mo Gopmyne L =c

(8 MI'n), f— vacroTa OTpa)KEHHOTO OT JHA
CHTHAJIa, pETHCTpUpyeMas HIpPUEMHUKOM
(8 MI'm). Ompenenute HanOOJBIIYIO BO3-
MOXXHYIO YacTOTY OTPa)KEHHOTO CHUTHajua f,
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€CJIH CKOpOCTb INOTpYyXKeHusi Oaruckada He
JIOJDKHA TIPEBBINIATH 2 M/C.

7.12.2.(28321) Jlokarop Oatuckada, paBHO-
MEPHO  TIOTPY)KAIOIIETOCS  BEPTUKAIBHO
BHU3, HCITYCKACT YJIbTPA3BYKOBBIC HMITYJIb-
cel yactoror 187 MI'm. CkopocTh cmycka
Oaruckada, BeIpakaeMasi B M/C, OIpeaensi-

_S=h
f+fy

¢ =1500 M/c — ckOpoCTb 3ByKa B BOJE, f, —

ercss mo dopmyne v rje

4acToTa UCIyCKaeMbIX UMITYNIbCOB (B MI'1y),
f— vacroTa OTpa)k€HHOro OT JIHA CUTHAJa,
peructpupyemas npueMHukoMm (B MI'm).
Ompenenure HaUOOJBITYI0 BO3MOXKHYIO Ya-
CTOTY OTPa)KEHHOTO CHTHajia f, €ClIH CKO-
poCTh MOTrpyXeHusi Oaruckada HE IOJDKHA
npesbimaTh 4 M/c. OTBeT Bhipazute B MI 1.

7.12.3.(42437) Jlokatop Oaruckada, paBHO-
MEpPHO  MOTPYXAIOUIErocss  BEPTUKAIbHO
BHU3, UCITYCKAET YJIbTPa3BYKOBbIE MMITYJIb-
cel yactoto 396 MI'n. CkopocTh cmycka
Oaruckada, BeIpakaeMas B M/C, ONpenes-

_S=h
f+fy

¢ =1500 M/c — ckOpoCTb 3ByKa B BOJE, f, —

ercss mo ¢dopmyne v rje

4acToTa MCIyCKaeMbIX UMITYNIbCOB (B MI'1),
f— dacroTa OTpa)k€HHOro OT JIHA CHUTHAla,
peructpupyemas npueMHukoMm (B MI'm).
Ompenenure HauOOJBITYI0 BO3MOXKHYIO Ya-
CTOTY OTPa)KEHHOTO CHTHajia f, €ClIH CKO-
poCTh MOTrpyXeHusi Oaruckada HE IOJDKHA
npessiaTh 15 mM/c. OTBet Beipaszute B MI'L.

Aok ok

7.13.1.(upororun 27988) [ns nonpnepxa-
HUS HaBeca IJIAHUPYETCsl MCIIOIb30BaTh U~
JIMHAPUYECKYI0 KOJIOHHY. JlaBnenue P
(B mackaisix), OKa3plBa€MOE€ HAaBECOM M KO-
JIOHHOM Ha omopy, ompenensercs no ¢op-
mg

2 2

myine P = 4 rae m=1200 kr — o6mas
T

Macca HaBeca M KOJIOHHBI, D — nuameTp Ko-
JoHHBI (B MeTpax). Cunrtas yCKOpEHUE CBO-
6omHoro maaenus g =10 M/ic’, a m=3,
ONPENCIUTE  HAWNMEHBIIMI  BO3MOXKHBIN
IaMeTp KOJIOHHBI, €CIIU JIaBJIEHUE, OKa3bl-
BAaE€MOE€ Ha OIopY, HE JOJIKHO ObITh 0OJIbIIe
400000 ITa. OTBeT BhIpa3uTe B METPaX.

7.13.2(28401) Jlns mnonpnep>kaHus HaBeca
IUTAaHUPYETCS HCIOJIb30BaTh IMJIMHApUYE-
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CKyl0 KoJoHHY. /laBineHue P (B mackamusx),
OKa3bIBAEMOE HABECOM U KOJIOHHOW Ha OII0-

4
py, ompenensiercs mo Gopmyine P = mgz ,
T

roe m =300 xr — oOmas macca HaBeca H
KOJIOHHBI, D—  nmmamerp KOJIOHHBI
(B metpax). Cuutas yckopeHue cBOOOIHOIO
nagenns g =10 m/c’, a 7 =3, onpexenute
HAMMEHBIINI BO3MOXKHBIM AUAMETP KOJIOH-
HBI, €CJIM JIaBJICHUE, OKa3bIBaEMOE Ha OIOpY,
He A0JpKkHO OBITH Oousbmre 25000 I1a. OTBer
BBIPA3UTE B METpax.

7.13.3.(42689) Jlns moxpnmepkaHus HaBeca
IUTAHUPYETCS UCIOJIb30BaTh  IMIMHIAPUYC-
CKyl0 KoJoHHY. /laBineHue P (B mackamusx),
OKa3bIBaEMOE HABECOM M KOJOHHOW Ha OIIO-
4mg
zD*’
rae m =1350 kr— oOmas Macca HaBeca W
KOJIOHHBI, D—  nmmamerp KOJIOHHBI
(B metpax). Cuutas yckopeHue cBOOOIHOIO
nagenns g =10 m/c’, a 7 =3, onpexenute

py, ompenensiercs no gopmyne P =

HAMMEHBIINI BO3MOXKHBIM AUAMETP KOJIOH-
HBI, €CJIM JIaBJICHHE, OKa3bIBAEMOE Ha OTIOPY,
He J0kHO ObITh 0onbire 200000 ITa. OtBeT
BBIPA3UTE B METPaX.

Aok ok

7.14.1.(nporotun  27989) ABTOMOOUIIB,
Macca KoToporo paBHa m = 2160 Kr, Hauu-
HAeT JBUTaThCsl C YCKOPEHUEM, KOTOpOE B
TEYEHHE ¢ CEKyHJl OCTaeTCs HEU3MEHHBIM, U
IIPOXOJUT 3a 3TO BpeMs nyTh S =500 met-
poB. 3HaueHue cuibl (B HHIOTOHAX), MPUIIO-
KEHHOU B 3TO BpeMs K aBTOMOOWIIIO, paBHO
2mS

P2

F= Omnpenenure HanOoIbIIEE BPEMS

[0CJIe Hayaja JBIKEHUS aBTOMOOWIIA, 3a
KOTOPO€ OH IPOWUJIET YKa3aHHBIN MyTh, €CIU
U3BECTHO, YTO cuiia F, MPUIOKEHHAas K aB-
TomoOumro, He Meubie 2400 H. OTBer BbI-
pa3uTe B CEKyHax.

7.14.2.(28409) ABTomMOOuUIB, Macca KOTOPO-
ro pasHa m = 2000 Kr, HQUMHAET JBUTATHCS
C YCKOPEHHUEM, KOTOPOE B TEUEHHE ! CEKYH/
OCTaeTcsi HEU3MEHHBIM, U IPOXOIUT 32 3TO
BpeMs 1myTh S =600 MeTpoB. 3HaYEHUE CH-
76l (B HBIOTOHAX), MPUJIOKEHHOM B 3TO Bpe-

2mS

P2

Ms K aBTOMOOWIIIO, paBHO F = Omnpe-
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JienuTe HaumOOoJbllIee BpeMs IOCIEe Hayania
JBIDKCHUSI aBTOMOOWJIS, 3a KOTOpO€ OH
MIPOMIET yKa3aHHBIA IYTh, €CIM W3BECTHO,
4yTO cuiia F, NMPWIOKEHHAas K aBTOMOOMIIIO,
He menbie 1500 H. OTtBer BbIpazute B ce-
KyH/1aX.

7.14.3.(42739) ABToMOOUIE, Macca KOTOPO-
ro pasHa m = 1500 xr, HaYMHAET JBUIaTHCS
C YCKOPEHHUEM, KOTOPOE B TEUEHUE f CEKYH ]
OCTaeTcsi HEU3MEHHBIM, U IPOXOIUT 32 3TO
BpeMs ImyTb S =300 MeTpoB. 3Ha4eHHUE CH-
76l (B HBIOTOHAX), NMPUJIOKEHHOM B 3TO Bpe-

2mS

P2

Ms K aBTOMOOWIIIO, paBHO F = Omnpe-

JienuTe HaumOOoJbllee BpeMs IOCIEe Hayania
JBIDKEHUSI aBTOMOOWJISI, 3a KOTOpO€ OH
MIPOMIET yKa3aHHBIA IYTh, €CIM H3BECTHO,
4yTO cuia F, MPWIOKEHHAas K aBTOMOOUIIIO,
He menbine 1440 H. OTtBer BBIpasute B ce-

KyHJax.

8. UppanuoHajbHble YPABHECHUSA

Aok ok

8.1.1.(mpororun 263802) PaccrosiHue oT
HaOIIOATENs, HAXOIAIIErocs Ha HeOOIb-
OW BBICOTE /1 KWUJIOMETPOB HaJ 3€MJIEH 110
HaAO0JI0TaeMOW UM JIMHUH TOPU30HTA BBIYUC-
nsercas 1o ¢opmyne [ =+2Rh, TxE
R =6400 (xm)— pagmyc 3emmn. C kakoit
BBICOTHI TOPW30HT BHJIEH HA PACCTOSHHUH
4 xunometrpa? OTBET BbIPA3UTE B KUIOMET-
pax.

8.1.2.(263807) Paccrosnue ot Habmromarte-
JIsI, HaXOIAIIETOCs Ha HeOOJIBIIOH BEICOTE /i
KUJIOMETPOB HaJ 3eMJieil, 10 HabmogaeMoin
UM JIMHUW TOPU30HTA BBIYHCIISAETCS 10 (Pop-
myne [=+/2Rh, tme R=6400 (xm)— pa-
nuyc 3emun. C Kakoi BBICOTBI TOPU30HT BU-
JieH Ha paccrosHuu 6,4 kunomerpa? OTBeT
BBIPA3UTE B KUJIIOMETPAX.

8.1.3.(263861) Paccrosnue ot Habmromarte-
JIsI, HaXOIAIIETOCs Ha HeOOJIBIIOH BEICOTE /i
KUJIOMETPOB HaJ 3eMJieil, 10 HabIogaeMoin
UM JIMHUW TOPU30HTA BBIYHCIISAETCS 10 (Pop-
myne [=+/2Rh, tne R=6400 (xm)— pa-
muyc 3emuid. C Kako¥ BBICOTHI TOPU3OHT BU-

JieH Ha paccrosiHuM 28 kuiaomeTpoB? OTBET
BBIPA3UTE B KUIOMETPAX.
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Aok ok

8.2.1.(mporoTun 27985) PaccrosiHue ot
HaOmoaTeNsd, HaXOMSIIErocsi Ha BBICOTE
hM Haja 3emiiel, BBIPQKEHHOE B KUIOMET-
pax, 10 HaOI0gaeMOM UM JIMHUU FOPU30HTa

Rh
BbIYMCIsieTCS 1o ¢opmyne [ = 500 rjae

R =6400 xm — pamuyc 3emuu. Yenosex,
CTOSIIIMK Ha IUISDKE, BHIUT TOPH3OHT HA
paccrosuun 4,8 kM. Ha ckoiabko MeTpoB
HY)XHO TOJIHSTBCS YeJOBEKYy, YTOOBI pac-
CTOSIHME JI0 TOpPU30HTa YBEIMYUIIOCH JI0
6,4 KrIIOMETpOB?

8.2.2.(28365) Paccrossaue ot HabmromaTens,
HAXOJSIIErocsl Ha BBICOTE /1 M Haj 3eMJIei,
BBIPAKEHHOE B KWJIOMETpax, A0 Habmromae-
MOU UM JIMHHHM TOPU30HTA BBIYHCIISAETCS TI0

Rh
opmyite [ =.——, toe R=6400 kM —
dopmy. 500

pagunyc 3emun. YernoBek, CTOSIINK Ha TUIs-
e, BUJIUT TOPU30HT Ha PACcCTOSHUU 5,6 KM.
Ha ckonpko METpOB HYXKHO NOJIHATHCS 4e-
JIOBEKY, YTOOBI PAcCTOSHHE 10 TOPU3OHTA
yBenuuuioch 10 10,4 kunomeTpos?

8.2.3.(42635) Paccrossaue ot Habmr0maTels,
HaXOJSIIETOCS] Ha BBICOTE /i M HaJ 3eMIICH,
BBIPQ)KCHHOE B KHJIOMETpax, 10 Habiromae-
MO MM JIMHUU TFOPHU30HTA BBIYUCIIACTCA I10

Rh
opmyite [ =.——, toe R=6400 kM —
opmy. 500

pagnyc 3emun. YernmoBeK, CTOSIIMA Ha TUIs-
KC, BUIUT TOPU3OHT Ha PACCTOAHUH 4 kM.
Ha ckonpko METpOB HYXKHO NOJIHATHCS 4e-
JIOBEKY, YTOOBI PAcCTOSHHE 10 TOPU3OHTA
YBEJIMYMIOCH 110 48 KUIOMETPOB?

9. UppanuoHajibHble HEPABEHCTBA

Aok ok

9.1.1.(mpororun  27986) PaccrosiHue ot
HaOmoaTeNsd, HaXOMSIIErocsi Ha BBICOTE
h M Han 3emiieil, BRIPQKEHHOE B KHUJIOMET-
pax, a0 BI/II[I/IMOI71 UM JIMHHUU TOPU30HTA BbI-

ciusiercss mo  dopmyne [ Rn rje
YHUCIAET =.—,
Y 500

R =6400 xm — pamuyc 3emuu. Yenosex,
CTOSIIIMM Ha IUISDKE, BUJIUT TOPU30HT Ha
paccrosuuu 4,8 kM. K 1mispky Benmer ject-
HULA, KaXaas CTyIEHbKa KOTOPOH HMeeT
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BbIcOTY 20 cM. Ha kakoe HammeHpLiee KO-
JUYECTBO CTYNEHEK HY)XHO TOTHATHCS dYe-
JIOBEKY, YTOObI OH yBHJIEJI TOPU30OHT Ha pac-
CTOSTHUU HE MeHee 6,4 KHIOMETPOB?

9.1.2.(28377) Paccrossnue ot Habmr0omaTens,
HAXOJSIIIEroCsl Ha BbICOTE /' M HaJ 3eMJIeH,
BBIPQXKEHHOE B KWJIOMETpax, J0 BHIAUMOU
VM JIMHUU TOPU30HTA BBIYUCIISIETCS 10 Gop-

R
Mmyne [ = % , Tne R =6400 kM — paguyc

3emuin. YenoBek, CTOAUINI Ha IUISKE, BUAUT
TOPU30HT Ha PACCTOSHHUM 3,2 KHIOMETPOB.
K musbxy Bezer siectHuLa, Kak/aasi CTyNEHb-
Ka KoTopoil uMmeet BoicoTy 10 cm. Ha kaxoe
HauMEHbIIIee KOJUYECTBO CTYNEHEK HYKHO
MOJHSTHCS YEJIOBEKY, YTOOBI OH YBUJIEN IO-
PU30HT HA  pPACCTOSTHUM  HE  MEHee
9,6 kmIOMETpOB?

9.1.3.(42665) Paccrossaue ot Habmr0maTeNs,
HAXOJSIIErocsl Ha BbICOTE /' M HaJ 3eMJIei,
BBIPDAKEHHOE B KWUJIOMETpax, 10 BHJIUMOM
UM JIMHUU TOPU30HTA BBIYMCIsAETCS 10 (Qop-

R
Mmyne [ = % , Tne R =6400 xm — paguyc

3emuin. YenoBek, CTOAUINI Ha IUISKE, BUAUT
FOPU30HT Ha paccTosiHuM 12 kunomerpos. K
IUBSDKY BEJET JIECTHMLIA, KaXk/aas CTYINEHbKa
kotopoii mMmeer BbicoTy 20 cm. Ha kakxoe
HauMEHbIIIee KOJUYECTBO CTYNEHEK HYKHO
MOJHSTHCS YEJIOBEKY, YTOOBI OH YBUJIEN IO-
PU30HT HA  pPACCTOSTHUM  HE  MEHee
44 xunomeTpos?

Aok ok

9.2.1.(mporotun  27984) Paccrosaue ot
HaOIIOATENsI, HAXOIIIIErocs Ha HEOOIb-
IO BBICOTE /1 M HaJa 3eMJIeH, BEIPAXKEHHOE
B KHJIOMETpax, 0 HaOJF0IaeMO MM JTMHUH
TOPU30HTA BBIYHCISIETCS 1O  (Gopmyne

Rh
[=.,]—, rne R=6400 xMm — paguyc 3eM-
500 pasiy

mu. Ha xakoii HauMeHbIIEW BBICOTE CJIEYET
pacrnojiaratbcs HaOdrOAaTento, 4YTOObl OH
BUJICNl TOPU30HT Ha PACCTOSIHUM HE MEHEe
4 xunomeTrpoB? OTBET BBIPA3UTE B METPAX.

9.2.2.(28355) Paccrossaue ot HabmromaTens,
HaXOJSIIerocsi Ha HEeOOJIbIIONW BHICOTE A M
HaJT 3eMJIeH, BEIPAKECHHOE B KWJIOMETpaXx, JI0
Ha0JrI0/1aeMO M JIMHUH TOPU30HTA BBHIYHC-
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ercsi mo dopmyne [/ Rn rje
st =,.|—,
Y 500

R =6400 xm — pammyc 3emum. Ha xakoit
HAaMMEHBIIEH BBICOTE CIIEYET pacIoJiararb-
csi HaOmroJaTento, 4roObl OH BHUJAET TOPU-
30HT Ha  pPacCTOSHUM  HE  MEHee
16 xkmometrpoB? OTBET BBIPA3UTE B METPAX.
9.2.3.(42565) Paccrossaue ot HabmromaTens,
HAXOJAIIEr0oCsi Ha HEeOOJBIION BBICOTE /I M
HaJI 3eMJIeH, BEIPAKECHHOE B KWJIIOMETpaX, JI0
HaO0JI0TaeMOW UM JIMHUH TOPU30HTA BBIYUC-

ercsi mo dopmyne [/ Rn rje
st =,.|—),
Y 500

R =6400 xm — pammyc 3emum. Ha xakoit
HAaMMEHBIIEH BBICOTE CIIEYET pacIoJiararb-
csi HaOmroJaTento, 4roObl OH BHUJAET TOpPU-
30HT Ha  pPacCTOSHUM  HE  MEHee
192 xunomerpoB? OTBET BBIpAa3UTE B MET-
pax.

Aok ok

9.3.1.(mporoTun 27982) CxopocTh aBTOMO-
Ousisi, pa3rOHSIOLIEroCcsl C MecTa cTapTa I0
MPSIMOJIMHEHOMY OTpPE3KY IYTH AJIUHOH /

KM C ITIOCTOSIHHBIM YCKOPEHHEM a km/u’,

BBIYMCIIsIETCS 110 hopmylie L = V2la . Omnpe-
JIeJINTe HauMEHbIIIee YCKOPEHUE, C KOTOPhIM
JIOJDKEH JBHTaThCs aBTOMOOMIIb, YTOOBI,
[IpoexaB OJMH KUJIOMETpP, MPUOOPECTH CKO-
poctb He MeHee 100 km/4. OTBeT BbIpa3uTe
B KM/

9.3.2.(28333) CkopocTh aBTOMOOWJIS, pa3-
TOHSIOILErOCs ¢ MECTa CTapTa MO MPsIMOJIH-
HEHHOMY OTpEe3Ky IYTH JAJIUHOHN / KM C mo-

CTOSHHBIM YCKOPCHUCM d K./l/l/‘l2 , BBIYMCJIA-

ercsi mo dopmyIe v=+2la. Ompenenure
HauMEHbBIIIEe YCKOPEHUE, C KOTOPbIM J0J-
KEH JIBUTaThbCsi aBTOMOOWIIb, YTOOBI, MPO-
exaB 0,8 kuiomerpa, MpuoOpecTu CKOPOCTh
He MmeHee 120 km/u. OTBeT BbIpa3uTe B
KM/,

9.3.3.(42483) CkopocTh aBTOMOOWJIS, pa3-
TOHSIOILIErOCs ¢ MECTa CTapTa MO MPSMOJIH-
HEHHOMY OTpEe3Ky IYTH AJUHOHN / KM C Io-

CTOSHHBIM YCKOPCHUCM K.M/le , BBIYUCJIA-
ercsi mo dopmyine L =+2la . Onpenenure
HaUMEHBIIIEe YCKOPEHUE, C KOTOPBIM J0J-

KEH JIBUTaThbCsi aBTOMOOWIIb, YTOOBI, MPO-
exaB 0,7 kuiomeTpa, NpuoOpecTu CKOPOCTh
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He MmeHee 105 km/u. OTBeT BbIpa3uTe B
KM/,

ook ok

9.4.1.(mpororun 27983) Ilpu npBmKeHUN

PaKETel €€ BHAUMAA I HCEIOABUIKHOIO

HaOJroaTeNns JyInHa, u3MepsieMasi B MeTpax,
2

CoKpamaercs no 3akony [ =/[;,[/1- rje

=,
c
[,=5M— JUMHAa NOKOSAINEHCA pPaKeTHl,

c=3-10° kM/c — CKOpOCTb CBeTa, a U —
CKOpOCTh pakeThl (B kM/c). KakoBa momkHa
OBITh MUHUMAJIbHASI CKOPOCTh PAKEThI, UTO-
Obl ee HaOmOaeMas JUIMHA cTaja He Oouee
4 m? OTBeT BbIpa3uTe B KM/C.

9.4.2.(28343) Ilpu nABMXKEHUU paKEThl €€
BUJMIMAs ISl HETIOJBMIKHOTO HAaOIII0IaTest
IUTMHA, U3MepsieMasi B MeTpax, COKpanaeTcs

2

no 3akony [=[, -

>, e [y =75 M-
c

JUTUHA MTOKOSIIENCA paKeTsl,

c=3-10° kM/c — CKOpOCTb CBeTa, a U —
CKOpOCTh pakeThl (B kM/c). KakoBa momkHa
OBITh MUHUMAJIBHASI CKOPOCTh PAKEThI, YTO-
Obl ee HaOmOaeMas JUIMHA cTaja He Oosee
21 m? OTBeT BbIpa3uTe B KM/C.

9.4.3.(42519) Ilpu nABMXKEHUU paKEThl €e
BUJMIMAs ISl HETIOJBMKHOTO HAaOIII0IaTest
IUTMHA, U3MepsieMasi B MeTpax, COKpaiaeTcs

2

o 3akoHy [=I, -

>, e [, =85 m—
c

JUTUHA MTOKOSALIENCA paKeTsl,

c=3-10° kM/c — CKOpOCTb CBeTa, a U —
CKOpOCTh pakeThl (B kM/c). KakoBa momkHa
OBITh MUHUMAJIBHASI CKOPOCTh PAKEThI, UTO-
Obl ee HaOIMIOMaeMas JUIMHA CTayia He Oojee
68 Mm? OTBeT BbIpa3UTE B KM/C.

10. IToka3are/ibHbIC YPABHEHUS

Hookk

10.1.1.(mporoTun 27991) B xone pacnana

pPaarnOaKTUBHOI'O n30TOIIa €ro macca
t

yYMEHbBIIAETCS 1O 3akoHy m(t)=m,-2 7T,
rae m, (Mr)— HadajgbHas Macca HM30TOIa,

¢t (MuH.) — BpeMmsi, TpOIIEANIee OT Hadallb-
HOTO MOMEHTa, I’ (MHUH.)— MHEpUOJ MOJy-
pacnaza. B HauvanbHBIE MOMEHT BpEMEHHU
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macca usoromna m, =40 mr. Ilepuox ero

nonypacnaga 7 =10 muH. Yepe3 CKOIBKO
MHHYT Macca u30Tona OyJeT paBHa 5 Mr?
10.1.2.(28433) B xone pacmama paamoak-

TUBHOI'0O M30TOIla €ro Macca yMCHLIIACTCA
t

no 3akoHy m(t)=my-2 ", rne m, (Mr)-—
HavyajbHasi Macca M30Toma, ¢ (MUH.) — Bpe-
M, IpomIeaAmee OT Ha4aJIbHOT'O MOMCHTA, T
(MuH.) — mepuoja moiypacnanga. B Hadamb-
HbII MOMEHT BpPEMEHM Macca H30TOIa
m, =20 mr. Ilepuoxm ero momypacmanga

T =2 muH. Yepe3 CKOJBKO MHHYT Macca
n3ororna Oyner paBHa 2,5 Mr?
10.1.3.(42837) B xone pacmama paamoak-

TUBHOI'0O M30TOIla €ro Macca yMCHLIIACTCA
t

no 3akoHy m(t)=my-2 ", rne m, (mr)-—
HavyajbHas Macca M30Toma, ¢ (MUH.) — Bpe-
M, IpomIeaAmee OT Ha4aJIbHOT'O MOMCHTA, T
(MuH.) — mepuoja moiypacnanga. B Hadamb-
HbII MOMEHT BpPEMEHM Macca H30TOIa
m, =188 mr. Ilepumon ero mnomypacmanga

T =3 muH. Yepe3 CKOJBKO MHHYT Macca
n3ororna Oyner paBHa 47 mr?

11. IToka3aresbHbIEC HEPABEHCTBA

Hookk
11.1.1. Macca paanoOakTMBHOIO BeIlEeCTBa
t

YMEHBIIAETCS MO 3aKOHY m(t) =m, 27.B

1a00paTOpUM MOJIYYMIN BELIECTBO, COJEP-
JKaliee B HAdalbHbII MOMEHT BpPEMEHU
my, =12 Mr wnszoroma HaTpus-24, nepuon

noiypacnaga koroporo 7 =15 4. B Tteue-
HUE CKOJBKHX YacOB COJIEpKaHUE HATPHUS-
24 B BemiecTBe OYJET MPEBOCXOIUTH 3 Mr?

11.1.2. Macca paanoOakTHMBHOIO BeIECTBa
t

YMEHBUIAETCS 1O 3aKOHY m(t) =m, 27.B
nabopaTopuy TOJIYYUIIM BEIIECTBO, COAEP-
Kamee B HaYaJlbHbIMK MOMCHT BpPEMCHU
my =280 MKr msoromna xeiue3a-39, nepuos
nojiypacnaaa koroporo 1 =45 cyrok. B
TEYEHHE CKOJIbKUX CYTOK COJEp)KaHHE Ke-

ne3a-59 B BemiecTBe OyAET NPEBOCXOAMTH
17,5 MKr?
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11.1.3. Macca paanoOakTMBHOIO BeIECTBa
t

yMEHbIIIaeTcs 1o 3akoHy m(t)=m,-2 7. B
1abopaTopuy TOJIYYUJIM BEIIECTBO, COAEP-
JKallee B HayaJbHbII MOMEHT BPEMEHH
m, =12 Mr usorona Z, nepuoJ moJrypacra-
na koroporo 7 =3 muH. Uepes kakoe BpeMs
[oCJIe Hadaja pacraja Macca M30Tola CTa-
HET MeHbIe 3 Mr?

Aok ok
11.2.1.(mporotun 27990) [Ipu agnabatuye-
CKOM IIpOLECCEe I HJEAIbHOTO ra3a Bbl-
nosnHsercs 3akoH pV* =const, rthoe p-

JIaBJICHUE B ra3e B macKajsix, V' — o0bem rasa
B KyOmueckux merpax. B xone skcrepumen-
Ta C OJJHOATOMHBIM HJCAJIbHBIM T'a30M (IUIs

5
HETo k:§) W3 HAYaJbHOTO COCTOSIHUS, B

xoTopoM const =10° Ila- M’ , Ta3 HAUMHAIOT

cxumarb. Kakoil Hambompmmi o0wveM V
MOXKET 3aHMMaTh ra3 MpU JABJICHUAX p HE

ke 3,2-10°T1a? OTBeT BBIpasuTe B KyOu-

YECKUX METpax.
11.2.2.(28419) Ilpu agmabatuueckoMm TMpo-
1ecce JJIs UJEalbHOTO Ta3a BBINOJIHIETCS

3akoH pV" =const, rae p — naBnenue B ra-

3¢ B mackamsx, V'— ob6beM rasza B KyOuue-
CKHX MeTpax. B Xxonme skcrepumMeHTa ¢ 0Of-
HOATOMHBIM HACAJIBHBIM TI'a30M (I[J'If{ HETO

4
k 25) W3 HA4YaJbHOTO COCTOSIHHS, B KOTO-

pom const =2,56-10° ITa-m°, ra3 Hauu-
HalT ckuMaTh. Kakoilt Hanbopmmii 00bemM
V' MOKeT 3aHMMATh Ta3 MPHU JABJICHUIX p HE
ke 6,25-10° T1a? OTBeT BBIpa3uTE B Ky-

OMUYECKUX METpax.
11.2.3.(42787) Ilpu agmabatuyueckoMm TMpo-
1ecce Il MJICabHOTO Ta3a BBIMOJIHSIETCS

3akoH pV" =const, rae p — naBnenue B ra-

3¢ B mackamsix, V'— oObeM rasza B KyOuue-
CKHX MeTpax. B Xxonme skcrepumMeHTa ¢ 0Of-
HOATOMHBIM HACAJIBHBIM TI'a30M (I[J'If{ HETO

5
k :§) W3 HAYaJbHOTO COCTOSIHHS, B KOTO-

pom const =1,2-10° ITa- »’ , ra3 HauUMHAIOT

cxumarb. Kakoit Hambompmmi o0wveM V
MOXKET 3aHMMaTh ra3 IpPU JABJICHUAX p HE
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ke 3,75-10° ITa? OTBer BhIpasuTe B Ky-
OMYECKUX METpaX.

Aok ok

11.3.1.(mporoTun 27992) YpaBHeHue mpo-
1ecca, B KOTOPOM y4acTBOBaJ T'as3, 3aIUCHI-
BaeTcst B Buue pl“ =const, roe p (Ila)—
JlaBJIeHUE B rasze, }'— o0beM rasza B Kyouue-
CKUX METpax, a — MOJIOKHUTEIbHAsT KOHCTaH-
ta. [Ipn kKakoM HaMMEHBIIIEM 3HAYeHUU KOH-
CTaHTbl a YMEHbBIIEHHE BJBOE pa3 oObeMa
ras3a, y9acTBYIOIIETO B 3TOM IIpoliecce, Mpu-
BOJWUT K YBEJMUYCHUIO JIABJICHUS HE MEHEe,
4yeM B 4 paza?

11.3.2.(28443) YpaBHenue mporiiecca, B KO-
TOPOM y4YacTBOBAJ ra3, 3allMCHIBACTCS B BH-
ne pV“=const, tne p (Ila) — naBieHue B
rase, V' — o0beM rasa B KyOM4eCKHX METpax,
a — TOJIOKHUTENNbHAsE KOHCcTaHTa. [Ipu kakom
HAaMCHBIIEM 3HAYEHUW KOHCTAHTHl d
YMEHbIIIEHHE BYETBEPO 00beMa rasza, yyacr-
BYIOILIETO B 3TOM IIpOIecce, MPUBOIUT K
YBEIIMYCHUIO JIaBJICHUS HE MEHee, YeM B
8 paz?

11.3.3.(42869) YpaBuenue mporiecca, B KO-
TOPOM y4YacTBOBAJ ra3, 3allUCHIBACTCS B BH-
ne pV“=const, tne p (Ila) — naBieHue B
rase, V' — o0bem rasa B KyOM4eCKHX METpax,
a — TOJIOKHUTENNbHAsE KOHCTaHTa. [Ipn kakom
HAaMCEHbBIIEM 3HAYEHUM KOHCTAaHTBl d
yYMEHbIIeHHe B 3 pa3a o0ObeMa rasza, yJacrt-
BYIOILIETO B 3TOM IIpOIecce, MPUBOIUT K

VBEJIMUCHUIO JABJICHUS HE MEHEe, YeM B
27 paz?

Aok ok

11.4.1.(mporoTtun 27993) VYcranoBka i
JCMOHCTpAIlMH  aTHa0ATUYECKOTO  CXKATHS
IpeJIcTaBIsieT co0Ooil cocyn C TOpUIHEM,
pe3ko CxuMarmuM ras. [lpu atom 00beM u
JaBIICHHE CBSI3aHBI COOTHOIIICHHEM
pV'"* =const, tne p(aTm.)— naBieHHE B
rase, V' — o6beM raza B nurpax. M3HauanbHO
obbeM Taza paBeH 1,61, a ero JaBicHUE
paBHO ofHOM atMochepe. B cooTBeTCTBUU C
TEXHHYECKUMH  XapaKTePUCTHKAMHU  TIOp-
IICHh HAacoCa BBIICPKMBACT JABJICHHE HE
oosee 128 atmocdep. Ompenenure, A0 Ka-
KOI'0 MHHHMAJILHOTO 00BheMa MOXKHO CXKaTb
ra3. OTBeT BBIpa3uTE B JINTPAX.
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11.4.2.(28455) YcranoBka ajig JI€MOHCTpa-
J18%07%) a)II/Ia6aTI/I‘~IeCKOFO CXKaTuAa NnpeacTaBIA-
eT co0o¥ COoCyJ C TOPIIHEM, Pe3KO CKHMa-
oM r1a3. [Ipu 3ToM 00BeM W JaBJICHHE
CBSI3aHBI cOOTHOLIeHUeM pV " = const, rae
p (atM.) — naBieHue B rase, V' — o0bem rasa
B JuTpax. M3HauampHO 00BEM ra3a paBeH
11,2 n, a ero naBjieHue paBHO OJHOM aTMO-
chepe. B cooTBeTCTBHHM C TEXHUYECKUMH
XapaKTepUCTUKaMHU IIOpPIIEHh HAacoca BBI-
NEP>KUBAET TaBJICHUE HE Ooitee
128 armocdep. Onpenenure, 10 KaKOro Mu-
HUMAaJIBHOTO 00BheMa MOXKHO CKaTh ras. OT-
BCT BbIPA3UTE B JIMTPaAX.

11.4.3.(42963) YcranoBka AJig JI€MOHCTpa-
J18%07%) a)II/Ia6aTI/I‘~IeCKOFO CKaTuAa npeacTaBiIA-
eT co0o¥ COoCyJ C TIOPIIHEM, Pe3KO CKHMa-
romuM r1a3. [Ipu 3ToM 00BeM UM JaBJICHHE
CBSI3aHBI COOTHOLIEHUeM pV " = const, rae
p (atM.) — naBieHue B rase, V' — o0bem rasa
B JuTpax. M3HauampHO 00BEM ra3a paBeH
243,2 11, a ero JaBJeHUE PAaBHO OJHOU aTMO-
chepe. B cooTBeTCTBHM C TEXHUYECKUMH
XapaKTepUCTUKaMHU IIOpPIIEHh HAacoca BBI-
NEP>KUBAET aBJICHUE HE Ooitee
128 armocdep. Onpenenure, 10 KaKOro Mu-
HUMAaJIBHOTO 00BheMa MOKHO CKaTh ras. OT-
BCT BbIPA3UTC B JIMTPAX.

12. Jlorapu¢gmuveckne ypaBHeHUs

keksk
12.1.1.(mporoTun  27995) [lns obGorpeBa
MOMEUICHHS, TEMIIEpaTypa B KOTOPOM paBHA
T, =20"C, depe3 paauatop OTOILICHHH,
IIPOIYCKAKOT TOPSYYK0 BOJAY TEMIIEpaTypou
T, =60°C. Pacxox nmpoxozsuiei yepes Tpy-
o0y Boabel m =0,3 kr/c. [Ipoxoas mo TpyOe
paccTosiHue X (M), BOJAa OXJIAKIAETCSA M0

TeMIIepaTypbl T\"C), puYeM
cm -
x=a—Ilog, ~*—" (m), rie
-1,
o
c=4200 ﬂ— —  TEINIOEMKOCTb  BOJBL,
Ke -

B
y =21 —mC — ko3¢ ¢uLueHT Temooome-

Ha, a a=0,7 — mocrosaHas. [lo kakoi

Temmneparypsl (B rpamycax llenbcus) oxina-
JTUTCSl BOJIA, €CJIN JITUHA TPYObI 84 M?
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12.1.2.(28481) Jlns oGorpeBa MOMEIICHHS,
TemIieparypa B kotopoM pasHa 1, =20°C,
4yepe3 paauaTop OTOIUICHUS, MPOITYCKArOT
ropsa4yro Boxy temmepartypoit 7, =100°C.
Pacxon mpoxomsmeir depes TpyOy BOMABI
m=0,2 kr/c. Ilpoxons nmo Tpybde paccros-
Hue x (M), BoJa OXJIaXIaeTcs IO TeMIlepa-

TYpBI T ( C ), IpU4YeEM
x=ao L. =1, (M) rie
» g T-T ,
c=4200 ﬂ—m —  TEINIOEMKOCTb  BOJBL,
Ke -
Bm

Y =42 —— — koodduuuenHt Temnoodme-
m-"C

Ha, a a = 1,4 — mocrosHHAasA. [0 Kakoi TeM-

nepaTypsl (B rpagycax Llenbcust) oxmaautcs
BO/JIa, €CJIM JITTUHA TPYOBI 28 M?
12.1.3.(43049) Jlns oGorpeBa MOMEIICHHS,

TemIeparypa B kotopom pasHa 1, =15°C,
4yepe3 paauaTop OTOIUICHHS, IPOIYCKAIOT
ropsadyro Bony Ttemneparypoi T, =91°C.
Pacxon mpoxonsumieit depe3 TpyOy BOJIbI
m = 0,6 kr/c. Ilpoxons nmo Tpyde paccros-
Hue x (M), BoJla OXJIaXJaeTcs 0 TeMIlepa-
TYpHI T (°C ),

puYeM
X :aﬁlogzd (M), rie
Y r-T,
c=4200 ﬂ—m —  TEIJIOEMKOCTb BOJBI,
ke C
Bm

=28 - KOA(pOUIUEHT Terioo0Mme-

Ha, a oo =0,8 — mocrosHHAsA. Jl0o KaKoi TeM-

nepaTypsl (B rpagycax Llenbcust) oxmaautcs
BOJIa, €CJIM TTMHA TPpYyOs! 144 M?

Hookk

12.2.1.(mporoTun 27996) Bononasuseiii Ko-
JIOKOJI, COJIEp KAIMI B HAYaJIbHBIA MOMEHT
BpEMEHH U =3 MOJs BO3JyxXa O0O0bBEMOM
V, =8 1, MEIUIEHHO OIIyCKalOT Ha JIHO BOJIO-
ema. Ilpu 3TOM TIPOUCXOAMT H3OTEPMHUYUC-
CKO€ C)KaTHe BO3AyXa JI0 KOHEYHOTO 00bhema
V,. Pabora, coBepiiaemast BOJOM MpuU Cxa-
THU BO3JlyXa, OIPEACIACTCS BhIPAKCHHEM

A:auTlogzg (Ix), tne o =5,75 mo-

2
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crosiHHadA, a T =300 K — remneparypa Bo3-
nyxa. Kakoii o6bem V, (BuTpax) craHeT
3aHMMAaTh BO3/AYyX, €CJIM INpPU CKATUU rasa
Ob1a coBepiiena padora B 10350 [Ix?

12.2.2.(28489) BononaszHplii KOJOKOJ, CO-
Jep>Kaliuidi B Ha4aJdbHbIA MOMEHT BPEMEHU
v =2 Mons Bo3gyxa oOwbemoMm V=18 1,
MEJUIEHHO OITyCKaloT Ha JHO Bojoema. [lpu
3TOM HPOUCXOJIUT U30TEPMUUYECKOE CKATHE
BO3/yXa 10 KOHeuHoro o0bema V,. Pabora,
coBepIIaeMas BOJAOW IIPU CHKATHM BO3AYyXa,
onpenensercs BBIpaKCHUEM

A :oleogz5 (Ix), tme a = 9,15 nocro-
£

sHHag, a T =300 K — temneparypa Bo3ay-
xa. Kakoii o0sem V, (B nuTpax) craHeT 3a-
HUMAaTh BO3/yX, €CIIH MPH CXKATHU Ta3a Obl-
na coepiena pabora B 10980 JIx?

12.2.3.(43097) Bonomna3Hplid KOJOKOJI, CO-
Jep>Kaliuidi B Ha4aJdbHbIA MOMEHT BPEMEHU
v=4 Mona Bo3ayxa oOvemoM V, =14 ux,
MEJICHHO OITyCKalOT Ha JHO Bojoema. [lpu
3TOM TPOUCXOJNUT M30TEPMUUECKOE CHKATHE
BO3/yXa 10 KOHeuHoro oowsema V,. Pabora,
coBepIIaeMas BOJAOW IIPU CKATHM BO3AyXa,
onpenensercs BBIPOKECHUEM

A =avTlog, ; (dx), rne a=11,6nocro-
2

sHHag, a T =300 K — temmneparypa Bo3ay-

xa. Kakoit o0vem V, (B nuTpax) craHeT 3a-

HUMAaTh BO3/YX, €CJIM MPHU CXKaTUU Ta3a Obl-

na coBepieHa pabora B 27840 JIx?

13. Jlorapu¢gmuyeckne HepaBeHCTBA

kekosk
13.1.1.(mpototun 27994) EmKocTh BBICO-
KOBOJIFTHOTO KOHJICHCATOpa B TEIIEBU30PE
C=2-10"° ®. IapamnensHO C KOHJEHCA-
TOPOM TIOJIKJTFOUEH PE3UCTOP C COMPOTUBIIC-
HueM R =5-10° Om. Bo Bpems paGoTsl Te-
JICBH30pa HANpPSHKCHHE Ha KOHJIECHCATOpE
U, =16 kB. Ilocne BBIKIIOYEHUS TEIEBU30-
pa HampsDKCHHE Ha KOHJAEHCATOpe yObIBaeT
no 3nHadeHus: U (kB) 3a Bpems, ompenensie-
U
MO€ BBIpaKEHHEM t:aRClogzvo (c), Toe
a=0,7 -

MOCTOSIHHAS. Onpenenure
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(B KUJIOBOJIbTAX), HaWOOJIbIIEE BO3MOMKHOE
HaNpsDKCHUE Ha KOHACHCATOPE, €CIIH TOCIIe
BBIKITFOUEHHSI TEJIEBU30pa MPOIILJIO HE MEHEee
21 ¢c?

13.1.2.(28463) EMKOCTH BBICOKOBOJITHOTO
KoHJleHcaTopa B Tenesuszope C =5-10"° @.
[TapannenbHO ¢ KOHASHCATOPOM HOIKIIOYEH
pE3UCTOp C COMPOTHBIICHHUEM
R=4-10° OM. Bo Bpemsi paGoTHl TeleBH-
30pa  HampsHKEHWE Ha  KOHJIEHCATope
U, =12 xB. Ilocne BBIKIIOUEHHUS TEIEBU30-

pa HamnpsDKeHHE Ha KOHJCHCATope yObIBaeT
no 3HaueHuss U (kB) 3a Bpewms, ompenense-

MO€ BBIPKEHHUEM t:aRClogz% (c), Tme

a=14 -
(B KUJIOBOJIbTAX), HaWOOJIbIIEE BO3MOMKHOE
HaIpsDKEHUE Ha KOHJIEHCATOPE, €CJIM ToCIie
BBIKJIFOUCHHS TEJIEBU30pa MPOIIIO HE MEHEe
28 ¢?

13.1.3.(42999) EMKOCTb BBICOKOBOJILTHOIO

MOCTOSIHHAS. Onpenenure

KoHJIeHcaTopa B Tenesusope C=4-10" .
[TapannensHo ¢ KOHASHCATOPOM TOIKITIOUYECH
pes3ucTop c COMIPOTHBIICHHEM
R=8-10° OM. Bo Bpems paGoTHI TeleBu-
30pa  HampsHKeHWE Ha  KOHJIEHCATope
U, =14 kB. Ilocne BBIKIIOYEHHS TEIEBHU30-

pa HamnpsDKeHHE Ha KOHJACHCATope yObIBaeT
no 3HaueHus U (kB) 3a Bpems, ompenense-

MO€ BBIPKEHHUEM t:aRClogz% (c), Tme

a=13 — nocrosHHas. Ormnpenenure

(B KUJIOBOJIbTAX), HaWOOJIbIIEE BO3MOMKHOE
HanpspKeHHe Ha KOHJEHCATOpe, €CIU IOCie

BBIKJIFOUCHUSL TCJ'IGBI/I?:Opa HpOIHJ'IO HC MCHCC
83,2 ¢?

Aok ok

13.2.1.(mporoTun 27997) Haxoxasumuiics B
BOJIC BOJIOJIA3HBIM KOJIOKOJI, COAEpKaINN
L =2 MO BO3yXa IpU JaBICHUH p, = 1,5
aTMoc(epbl, MEIJIECHHO OIyCKalOT Ha JHO
BojoeMa. [Ipu 3TOM NMpoUCXOAUT U30TEPMHU-
4yeckoe ckarue Bo3ayxa. Pabota, coBepiua-
emasi BOJIOM IpH CKaTUW BO3/AyXa, OIpene-
nseTcst BBIPAKEHUEM

A :auTlogzﬁ (Ix), tne a =5,75 — mo-
1
crosHHasA, T =300 K- temneparypa BO3-
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ayxa, p, (aTM)— HadaiabHOE JaBICHHE, a
P, (aTM) — KOHEYHOE JaBJICHHE BO3]yXa B
KoJiokoJse. J[o Kakoro HauOOJbILEro JaBje-
HUSL p, MOXHO CKaTb BO3JyX B KOJIOKOJIE,
€CJI MPU CXKATUHM BO3JyXa COBEpLIACTCS pa-
6ota He Oosiee yem 6900 /Ix? OTBeT npuBe-
nuTe B atMmocdepax.

13.2.2.(28503) Haxoxsmwuiics B Boja€ BOJIO-
JIa3HBIM KOJIOKOJI, COJAEpKallui L =5 Mo-
JIed Bo3dyXxa Ipu AasieHnn p, = 1,1 armo-
cdepbl, MEJUIEHHO OMYCKAIOT Ha JTHO BOJOE-
Ma. [Ipu 3TOM POUCXOTUT U30TEPMUYECKOE
ckarue Bo3nyxa. Pabora, coBepuiaemast Bo-
JOW Mpu CXKATUM BO3AyXa, OIpEIEseTcs

BbIpakeHueM A =avT logZ& (dx), rnoe
b

a =115 — nocrosuuas, 7 =300 K- Tem-
neparypa Bo3ayxa, p, (aTM)— HadajabHOE
JaBJIeHHE, a p, (aTM) — KOHEUHOE JIaBJICHUE
BO3/yXa B KoJiokosie. Jlo kakoro HamOOJIb-
IIErO JaBJICHUS p, MOXKHO CXXaTh BO3IyX B
KOJIOKOJIE, €CIIM TPH CXKATUW BO3JIyXa CO-
BepmiaeTcss pabota He  Oojee  uem
34500 Ix? OtBer mpuBeautre B aTMocde-
pax.

13.2.3.(43143) Haxoasmuiicst B BOJie BOJIO-
JIa3HBIA KOJIOKOJI, COJAEpKaluid v =3 Mo-
Jel Bo3lyxa Ipu JaBiieHuH p, =2,1 aTMmo-
cdepsl, MEIUIEHHO OITyCKAIOT HA JHO BOJOE-
Ma. [Ipu 3TOM IPOMCXOIUT H30TEPMUIECKOE
ckatue Bo3xmyxa. Pabora, coBepmiaemas Bo-
JIOW TIpH CXKATUU BO3AyXa, OIpPEICNeTCS

BbIpakeHueM A =avT logZ& (dx), rnoe

1
a=12,9 — mocrosguuas, 7 =300 K- Tem-
neparypa Bo3ayxa, p, (aTM)— HadajabHOE
JaBJIeHHE, a p, (aTM) — KOHEUHOE JIaBJICHUE
BO3/1yXa B KoJloKosie. JJo kxakoro HamOOJIb-
IIErO JaBJICHUS p, MOXKHO CXKaThb BO3IyX B
KOJIOKOJIE, €CIM TPH CXKATUW BO3JayXa CO-
BepmiaeTcss pabota He  Oojee  uem
34830 Ix? OtBer mpuBeautre B aTtMmocde-
pax.
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14. TpuronomeTpuyecKue HepaBeHCTBA

Aok ok

14.1.1.(mporoTtun  27998) Msu Opocunmn
MO/ YIJIOM @ K IJIOCKOW TOPU30HTAJIbHOM
MOBEPXHOCTU 3eMid. Bpems mozera msua
(B cekynmax) ompexaenserca 1o Gopmyie
[ 2y, sina
g
3HaYeHUHW yria «a (B rpagycax) Bpems Io-

nera OyIeT He MEHbIIE 3 CEeKYyH/, €ClIH M4
OpocaloT ¢  HayalbHONl  CKOPOCTBIO

v, =30 M/c? CunraiiTe, 4YTO YCKOPEHHE

IIppy kakoM HaWMeEHbIIEM

cBOGOIHOTO mazeHus g =10 m/c’.

14.1.2.(28519) Msia 6pocuiii o yriioMm o
K IUIOCKOW TOPHU30HTAIBHON ITOBEPXHOCTU
3emyid. Bpemsi mosera msua (B ceKyHIax)

2y, sina
omnpenensiercss mo dopmyne {=———m.

[Ipu kakOM HauMMeHbILIEM 3HAUYEHUU YTJIa o
(B rpamycax) Bpems mosieTa OyAeT He MEHb-
me 1,9 cekyHubl, eciau M4 OpocaroT C
Ha4YaabHOM CKOpOCTBIO U, =19 Mm/c? Cun-

TaiiTe, YTO YCKOPEHHE CBOOOIHOTO MaJACHUS
g =10 m/c”.

14.1.3.(43175) Msia 6pocuii oI yriioM o
K IUIOCKOW TOPHU30HTAIBHON ITOBEPXHOCTU
3emsid. Bpemsi mosera msda (B ceKyHIax)

2y, sina
omnpenensiercss mo dopmyne {=———.

ITpy xakOM HaMMEHbILIEM 3HAYEHUHU YIJIa O
(B rpamycax) Bpems mojera OyJIeT He MEHb-
me 2,6 CeKyHIbl, e€ciau MsA4 OpocaroT ¢
Ha4YanbHOM CKOpOCTBIO U, =13 m/c? Cun-

TalTe, YTO YCKOPEHHE CBOOOIHOTO TaJACHHUS
2
g =10 m/c".

Aok ok

14.2.1.(npotoTun 27999) Jleranpio HEKO-
TOporo npubopa sBJIsETCs] KBaJpaTHas pam-
Ka ¢ HAMOTaHHBIM Ha Hee IPOBOJOM, Yepes
KOTOPBIM IPOIIYIIEH ITOCTOSHHBIN TOK. Pam-
Ka IoMeleHa B 0JHOPOJHOE MarHUTHOE IO-
JIe TaK, 4YTO OHA MOKET Bpamarbcs. MoMeHT
cwibl AMmepa, CTpeMsIIENcs IOBEPHYTh
pamky, (B H-M) omnpenensercs ¢opmysoit
M = NIBI’sina, rne [ =24 — cuna Toka B
pamke, B=3-10" Tn— 3HaueHHE HHIYK-
nuuu MarauTHoro moiis, [ =0,5 M — pazmep
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pamku, N =1000 — 9uciI0 BUTKOB ITPOBOJA
B paMKe, 0. — OCTPBIA yroy MeXIy HepIieH-
JTUKYJISPOM K paMKe M BEKTOPOM MHJYKIIMH.
[Ipu xkaKoM HaMMEHbIIEM 3HAYEHHUH yria o
(B rpamycax) paMKa MOXET HadaTb Bpa-
1aThCsl, €CIU Ul 3TOTO HY)KHO, YTOOBI pac-
Kpy4YUBaroIuii MOMEHT M OblI HE MEHbIIIE
0,75 H-m?

14.2.2.(28531) [ertanpio HEKOTOPOTO TMpH-
Oopa sBISETCS KBajpaTHas pamMKa C HaMo-
TaHHBIM Ha HEE MPOBOJIOM, Yepe3 KOTOPHIH
IIPOIYIIEH IOCTOSHHBIM TOK. Pamka mome-
IIeHa B OJIHOPOJIHO€ MAarHMWTHOE IOJIE TakK,
YTO OHA MOXXET Bpamarbcsi. MOMEHT CHJIbI
Awmriepa, cTpeMsIIencs MOBEPHYTh pPaMKYy,
(BH"m) onpenensercs bopmynoit
M = NIBI’sina , rae [ =34 — cuna ToKa B
pamxe, B=4-10" Tn— 3naueHMe MHIYK-
nuuu MarauTHoro mois, [ =0,5 M — pasmep
paMku, N = 600 — 9uCiI0 BUTKOB POBOJA B
pamKe, o — OCTPBIH yroJl MeX]ly HepIeHIH-
KYJIIpOM K paMKe€ M BEKTOPOM MHIYKIIHH.
[Ipu xaKoM HaMMEHbIIEM 3HAYEHHH yria o
(B rpamycax) paMKa MOXET HadaTb Bpa-
IaThCsl, €CIU Ul 3TOTO HY)KHO, YTOOBI pac-
Kpy4YuBaroluii MOMEHT M OblI HE MEHbIIIE
0,9 H-m?

14.2.3.(43231) [etanpio HEKOTOPOTO IMpH-
Oopa sBIsETCS KBajpaTHas pamMKa C HaMo-
TaHHBIM Ha HEE MPOBOJIOM, Yepe3 KOTOPHIH
IIPOIYIIEH IOCTOSHHBIM TOK. Pamka mome-
IIeHa B OJIHOPOJIHO€ MAarHMWTHOE IO0JIE€ Tak,
YTO OHA MOXKET Bpamarbcsi. MOMEHT CHJIbI
Awmriepa, cTpeMsIencs MOBEPHYTh pPaMKYy,
(BH-m) onpenensercs dbopmynoit
M = NIBI’sina , rne [ =84 — cuna ToKa B
pamxe, B=7-10" Tn— 3naueHMe MHAIYK-
uuu MarauTHoro mois, [ =0,3 M — pa3mep

paMku, N =250 — 4uCiI0 BUTKOB IIPOBOJA B
paMKe, o — OCTPBIM YroJl MEXIy IEepIIEeH -
KYJISIpOM K paMKe€ M BEKTOPOM HHIYKIUU.
[Ipyn xakOM HauMEHBIIEM 3HAYECHUH YIJIA O
(B rpamycax) paMKa MOXET HadaTb Bpa-
IIAThCs, €CIIU AJIS ATOTO HYXHO, YTOOBI pac-
Kpy4YuBaroluii MOMEHT M OblI HE MEHbIIIE
0,63 H-m?

Aok ok

14.3.1.(nporotun 28000) Jlatumk CKOH-
CTpyMpOBaH TakUM OOpa3oM, YTO €ro aH-
TEHHA JIOBUT PaJHOCUTHAN, KOTOPBIHA 3aTeM
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npeoOpaszyeTcss B DJIEKTPUYECKHI CHTHAI,
M3MCHSIIOIIMIACS CO BpPEMEHEM II0 3aKOHY

U =U,sin(ot+@), rae { — BpeMs B CEKyH-
nax, ammmmryga U,=2 B, wu4acrora
w=120"/c, dda3za ¢@=-30".

HACTPOEH TaK, YTO €CJIM HalpsDKEHUE B HEM
He HWwxke yeM | B, 3aropaercs jammnouxa.
Kakyro uacth BpemMeHHM (B IpOLIEHTax) Ha
MPOTSHKEHUU MEPBOM CEKYH[bl TOCIEe Haya-
J1a paboThI JIaMIlouKa OyJIeT ropeTh?

14.3.2.(28543) [laTuWik CKOHCTPYHpPOBaH
TakuM 00pa3oM, 4TO €ro aHTEHHA JIOBUT pa-
JMOCUTHAJI, KOTOPBIM 3aTeM mpeoOpa3yercs
B DJIEKTPUYECKUU CUTHAJ, HM3MEHSIOLINICS
co BpeMeHeM 110 3akoHy U =U  sin(wf+ @),

JaTuuk

rae ¢{— BpeMs B CEKyHIaX, aMIUIUTyAa
U,=2 B, 4yacrota w=150"/c, da3a

@ =45". JlaTuyuKk HAcCTPOEH Tak, 4TO €cliu
HaIlpsDKEHHE B HEM He Huke yeM | B, 3aro-
paercst snammnouka. Kakyioo yacte BpeMeHH
(B mpoIleHTax) Ha MPOTSLDKEHUU IEpPBOM ce-
KYHJIBI TIOCJIE Haudajga paboThl JIaMrouka 0y-
JIET TOPETH?

14.3.3.(28565) JlaTuMk CKOHCTPYyHPOBaH
TakuM 00pa3oM, 4TO €ro aHTEHHA JIOBUT pa-
JMOCUTHAJI, KOTOPBIN 3aTeM mpeoOpa3yercs
B DJIEKTPUYECKHM CUTHAJI, W3MEHSIOLIMICS
co BpEMEHEM 1o 3aKOHY
U=U,cos(ot+@), rae t — BpeMs B CEKyH-
nax, ammmryna U,=2 B, wacrora

®=240"/c, d¢a3za ¢=-120". [aTumk
HACTPOCH TaK, YTO €CJIM HANpsHKCHUE B HEM
He Hmwxke yeM | B, 3aropaercs jammnouxa.
Kakyro uacth BpemeHHM (B IpOLIEHTax) Ha
MPOTSDKEHUHU TIEPBOI CEKyH/BI MOCIe Hada-
J1a paboThI JIaMIlouKa OyJIeT ropeTh?

Aok ok

14.4.1.(nporoTtun  28002) Ouenp nerKuit
3apsUKCHHBIA METAJUIMYECKHUM IIapuK 3aps-
noM ¢ =2-10"° Kn ckarbiBaeTcsl 1o Iiaji-
KOM HAKJIOHHOM IIJIOCKOCTH. B MOMEHT, Ko-
I71a €ro CKOpOCTb COCTaBIIIET L =5 M/c, Ha
HEr0 HA4YMHAET JIEHCTBOBATH IOCTOSIHHOE
MarHUTHOE T0JI€, BEKTOP MHIAYKIIMU B KOTO-
pOTO JISKHUT B TOU K€ MJIOCKOCTH M COCTaB-
J€T yrojd o C HAaNpaBlIEeHUEM JIBUKCHUS
mapuka.  3Ha4eHWEe  MHAYKIUH  TOJS
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B=4-10" Ta. Ilpu >ToM Ha IMapHK Jei-
CTBYET cuia Jlopenua, paBHas
F,=quBsina (H) u HampaBiieHHas BBEpX
NEePIEeHANKYISIPHO TuTocKocTu. [lpm kakom
HaMMEHBIIEM 3HAaYCHUU yria
a €[0°;180° | mmapuk oTOpBETCS OT MOBEPX-
HOCTH, €CJIH ISl 3TOTO HY)KHO, YTOOBI CHiia
F, 6buta He menee yem 2-107° H? Ortser
JAalTe B Tpajaycax.

14.4.2.(28567) Ouenn nerkuii 3apsHKEHHBIN
METaJUTHYECKHIH IapuK 3apsIoM
g=5-10° Kn ckaTelBaeTcs MO TJaKOMH
HaAKJOHHON INIOCKOCTH. B MOMeEHT, Korma
€r0 CKOPOCTh COCTaBIISIET L = 6 M/C, Ha HETO
HAYMHACT JICHCTBOBATH IIOCTOSTHHOE Mar-
HUTHOE TI0JIe, BEKTOP MHIYKIIUU B KOTOPOTO
JISKUT B TOW K€ TUIOCKOCTH W COCTaBIISCT
yroJI ¢ ¢ HalpaBJICHUEM JBIDKCHHS IIapH-
Ka. 3HayeHne WHIYKITHH oJIst
B=6-10" Tn. Ilpu oToM Ha IIapuk neii-
CTBYET cuia Jlopenua, paBHas
F,=quBsina (H) u HampaBiieHHas BBEpX
NEPIEeHANKYISIPHO TuTocKocTu. [Ipm kakom
HaMMEHBIIEM 3HaYCHUU yria
a €[0°;180° | mmapuk oTOpBETCS OT MOBEPX-
HOCTH, €CJIH ISl 3TOTO HY)KHO, YTOOBI CHJIa
F, Gbina He Menee, yem 9-107° H? Otser
JAalTe B Tpajaycax.

14.4.3.(43273) OuyeHb JeTKUil 3apsHKEHHBIN
MeTaJUTHYECKHIH IapyuK 3apsIoM
g=8-10"° Kn ckaTelBaeTcs MO TJaJKOi
HaAKJOHHON INIOCKOCTH. B MOMeHT, Korma
€r0 CKOPOCTh COCTaBJISIET L =3 M/C, Ha HETO
HAYMHACT JICHCTBOBATH IIOCTOSTHHOE Mar-
HUTHOE TI0JIe, BEKTOP MHIYKIIUU B KOTOPOTO
JISKUT B TOW K€ TUIOCKOCTH W COCTaBIISCT
yroJI ¢ C HalpaBJICHUEM JBIDKCHHS IIapH-
Ka. 3HayeHne WHIYKITH oJIst
B=5-10" Tn. Ilpu oToM Ha IIapuk neii-
CTBYET cuia Jlopenua, paBHas
F,=quBsina (H) u HampaBiieHHas BBEpX
NEePIEeHANKYISIPHO TuTocKocTu. [Ipm kakom
HaMMEHBIIEM 3HaYCHUU yria
a €[0°;180° | mmapuk oTOpBETCS OT MOBEPX-
HOCTH, €CJIH ISl 3TOTO HY)KHO, YTOOBI CHiia
F, Gbina He MeHee, yem 6-107° H? Otser

JAalTe B Tpajycax.
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Aok ok

14.5.1.(nporotun 28003) HeGospmoi wms-
YUK OpOCar0T TOJ OCTPBIM YIJIOM « K
IUIOCKOW  TOPU30HTAIBHOW  IOBEPXHOCTH
3eMJId. MakcuMallbHash BBICOTA TOJIETa MS-
9HMKa, BRIPOKCHHAS B METPaX, OMPEACIISCTCS

2
dhopmyoit H= :—0 (I-cos2a), rje
g

v, =20 M/c — HavaNbHas CKOPOCTh MAYHKA,

a g — YCKOpeHHe CBOOOIHOTO TMaIeHus (CUn-
taiite g =10 M/Cz). [Ipy xakoM HaWMeEHb-

1IeM 3HauY€HUU yria o (B rpajaycax) MIuuK
MIPOJIETUT HaJ| CTEHOM BBICOTOM 4 M Ha pac-
cTtostHuu 1 mM?

14.5.2.(28577) Hebonpioi MIuuk OpocaroT
[IOJ1 OCTPBIM YIJIOM ¢ K IIJIOCKOM FOpPU30H-
TaJIbHOM NOBEPXHOCTU 3eMid. Makcumalib-
Hasl BBICOTA IOJIeTa MSYMKA, BhIPAKEHHAS B
MeTpax, ompenemnsieTcs hopmynon

2
H::—O(l—cos2a), rre v, =16 m/c —
g

HayajibHasi CKOPOCTh MSYMKA, a g — YCKOpe-
HUE CBOOOJHOrO  mMajgeHus (cuuTaiite
g =10 wm/c?). TIpi KaKOM HaHMEHBIIEM 3Ha-

YeHUH yria « (B rpajaycax) MSYUK IpoJie-
TUT HaJ CTEHOM BBICOTOM 2,2 M Ha paccros-
Huu 1 m?

14.5.3.(43297) Hebonp1ioii MI4uK OpocaroT
[IOJ1 OCTPBIM YIJIOM ¢ K IIJIOCKOM FOpPU30H-
TaJIBbHOM NOBEPXHOCTH 3eMi. Makcumaiib-
Hasl BBICOTA IOJIETa MSYMKA, BhIPAKEHHAS B
MeTpax, ompenemnseTcs dhopmynon

2
H::—O(l—cos2a), rre v, =8 m/c—

HayaJibHasi CKOPOCTh MSYMKa, a g — YCKOpe-
HUE CBOOOJHOrO  MajgeHus (cuuTaiite
g =10 wm/c?). TIpi KaKoM HaHMEHBIIIEM 3Ha-
YeHUH yria « (B rpajaycax) MSYUK IpoJie-
TUT HaJl CTEHOU BBICOTOM 0,6 M Ha paccTos-
Huu 1 m?

Aok ok

14.6.1.(nporotun 28004) HeGospmon wms-
YUK OpOCaroT MOJ OCTPBIM YIJIOM « K
IUIOCKOW  TOPU30OHTAILHOW  IOBEPXHOCTH
3emin. PaccTostHue, KOTOpoe mpoJieTaeT Msi-
YUK, BBIYUCIISIETCS o dbopmyne
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2
L=2sin2a (M), THE U, =20 wm/c—

HayajibHasi CKOPOCTh MSYMKA, a g — YCKOpe-
HUE CBOOOJHOrO  mMajgeHus (cuuTaiite
g =10 wm/c?). TIpi KaKOM HaHMEHBIIEM 3Ha-
YeHUM yria (B rpajycax) MSUUK HEpeeTUT
pexy mupuHoi 20 m?

14.6.2.(28589) Hebonpioii Mauuk OpocaroT
[IOJ1 OCTPBIM YIJIOM ¢ K IIJIOCKOW FOpPU30H-
TaJbHOW MOBEPXHOCTH 3eMJH. PaccrosiHue,

KOTOPOC NPOJIECTACT MAYHK, BBIYUCIIACTCS 110

2
bopmyie L=2sin2q (M), rjae

v, =13 M/c — HavapbHas CKOPOCTH MfAYa, A

g — YCKOpeHHe CBOOOJHOTO majeHus (cuu-
taiite g =10 M/Cz). [Ipy xakoM HaWMEHb-
ieM 3Ha4eHWH yria (B rpajgycax) Msd Ie-
peNeTuT pexky mupuHoit 8,45 m?

14.6.3.(43333) Hebonpbiioi MIuuk OpocaroT
[IOJ1 OCTPBIM YIJIOM ¢ K IIJIOCKOW FOpU30H-
TaJbHOW MOBEPXHOCTH 3eMJH. PaccrosiHue,

KOTOPOC MIPOJICTACT MAYHK, BBIYUCIIACTCS 110

2
bopmyie L= sin2q (M), rjae

v, =12 M/c — HadanbHas CKOPOCTh MfAYa, a

g — yCKOpeHue CBOOOJHOTrO TajeHus (Cuu-
taiite g =10 M/Cz). [Ipy xakoM HaWMeEHb-
ieM 3Ha4eHWH yria (B rpajycax) Msd Ie-
peneTut pexy mupunoit 14,4 m?

Aok ok

14.7.1.(npororun  28005) Ilnockuii 3a-
MKHYTBIH KOHTYp miomaasio S =0,5 M
HAXOJUTCSI B MarHUTHOM TIOJI€, WHIYKIIHS
KOTOPOTO paBHOMEpHO Bo3pacraer. llpm
3TOM COTJIaCHO 3aKOHY 3JIEKTPOMarHUTHOH
nHaykn Papazies B KOHTYpE MOSBISICTCS
O/1C uHayKuIuu, 3Ha4€HUE KOTOPOM, BbIpa-
KEHHOE B BOJIbTAX, OMpeaeisieTcss popmy-
ol & =aScosa, rae o — OCTPBHIA yroa
MEX]ly HalpaBJICHUEM MarHUTHOTO TIOJS U
NEePIECHANKYIISIPOM K KOHTYDY,
a=4-10" Tn/c — nocrosHHas, S— MWIO-
IaJb 3aMKHYTOTO KOHTYpa, HaXOIIIErocs
B MarHuTHOM mone (B M°). IIpn KakoM Mu-
HUMaibHOM yriae « (B rpaaycax) O/C un-
nyKiuu He OyzeT npesbimats 107 B?
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14.7.2.(28599) ILnockuit 3aMKHYTBIN KOHTYP
IoMaabio S =4 M HAXOAMTCS B MArHHT-
HOM TI0JI€, UHAYKIUS KOTOPOTO PaBHOMEPHO
Bo3pactaer. [Ipm 3TOM coriacHo 3aKkoHY
NEKTPOMAarHuTHOW uHAyKuuu @Papanes B
KoHType mosBisercs DJC uHayKumu, 3Ha-
YeHHE KOTOPOW, BBIPAKEHHOE B BOJIbTAX,
onpenensercs Gopmynoi ¢, =aScosa , rue
O — OCTpBIM YroJl MEXIy HallpaBJICHUEM
MarHUTHOTO TOJS M MNEPHEHAUKYISIPOM K
KOHTYpYy, a=3-10" Tn/c— mocTosHHas,
S — muomaas 3aMKHYTOTO KOHTYypa, Haxo-
JAIerocss B MarHuTHOM mone (B M°). Ilpu
KaKOM MHUHHMaJIbHOM yrie ¢ (B rpamycax)
OJIC wunHaykuuu He OyneT MpeBbIaTh
6-107* B?

14.7.3.(43355) Ilnockuit 3aMKHYTBIN KOHTYP
miomaaeo S =0,625 M’ HAXOIUTCS B Mar-
HUTHOM TIOJIe, MHAYKIHUS KOTOPOIO pPaBHO-
MepHO Bo3pactaeT. Ilpu 3Tom coriacHo 3a-
KOHY 3JIeKTpOMarHuTHou mHaykuuu Dapa-
nest B KouType nosiisiercsa J/1C unmyknuu,
3HaYEHUE KOTOPOIl, BEIPAXKEHHOE B BOJIbTAX,
omnpenensercs Gopmynon ¢, =aScosa , rue
O — OCTPBIM YroJl MEXIy HallpaBlICHUEM
MarHUTHOTO TOJS M NEPHEHAUKYISIPOM K
KOHTYpY, a=16-10" Tn/c— nocrosHHas,
S — muomags 3aMKHYTOTO KOHTYypa, Haxo-
JAIerocss B MarHuTHOM mone (B M°). Ilpu
KaKOM MHUHUMaJIbHOM yrie ¢ (B rpamycax)
OJC wunHaykuuu He OyneT MpeBbIIaTh

5-10™ B?

Aok ok

14.8.1.(mpororun 28006) Tpakrop Tamur
canu ¢ cwiod F =80 xH, HampaBieHHOU
[I0J1 OCTPBIM YIJIOM @ K ropu3oHTy. Pabota
TpakTopa (B KWJIO/DKOYJISX) Ha ydacTKe
mHOM S =50 M BbluMcisgeTcs o Gpopmy-
nme A=FScosa. Ilpu kakoM MakcUMallb-
HOM yriie « (B Tpajycax) COBEpIIEHHAs pa-
6ota Oyner e menee 2000 x/[x?
14.8.2.(28617) TpakTop Tamur CaHu C CH-
mou F =70 xkH, nampaBiieHHOW 104 OCT-
pBIM YIJIOM @ K ropu3oHry. Pabora Tpak-
Topa (B KUJIODKOYJISAX) HAa YYacTKE JIMHOU
§=100 ™M Bpluuciusgerca 1o Qopmyie
A=FScosa. Ilpy kakoM MakCHMaJIbHOM
yriae o (B rpagycax) coBeplieHHas padoTa
oynet He menee 3500 xJx?
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14.8.3.(43473) TpakTop TamUT CaHH C CH-
non F =30 xH, HarrpaBieHHOHN IO OCTPBIM
VoM « K ropu3oHTty. Pabora TpakTopa
(B KUJIO[DKOYISAIX) Ha  y4yacTKe JUIMHOMU
§S=160 ™M Bbluucnsgerca 1o Qopmyie
A=FScosa. Ilpy kKakoM MakCHUMaJIbHOM
yriae o (B rpagycax) coBeplieHHas padoTa
Oynet He menee 2400 xJx?

Aok ok

14.9.1.(npororun 28007) Tpakrop Tamur
canu ¢ cunon F =50 xH, HampaBineHHOM
MOJT OCTPBIM YIJIOM ¢ K ropu3oHTy. Mo-
HOCTbH (B KHJIOBATTax) TPaKTOpa MpHU CKOPO-
cti v=3 m/c paBHa N =Fvcosa. llpu
KaKOM MaKCHMAaJIbHOM yriie o (B rpamycax)
3Ta MOIIHOCTH OyieT He MeHee 75 kB1?
14.9.2.(28627) TpakTop TamuT CaHH C CH-
aon F =32 xkH, nHampaBineHHOW mOx OCT-
pBIM YIJIOM @ K TOPU30HTY. MOIIHOCTH
(B KuJOBaTTaX) TpakTOpa HpPHU CKOPOCTU
v=5 Mm/c paBHa N = Fvcosa . Ilpu kakom
MaKCUMaJbHOM yrie « (B Tpamaycax) aTa
MOITHOCTH OyzeT He meHee 80 kBT?
14.9.3.(43493) TpaxkTop TamIUT CaHH C CH-
nou F =90 xH, HarrpaBieHHOHN IO OCTPBIM
YyIJIOM @ K TOPU30HTY. MOUIHOCTh
(B kuJjOBaTTaX) TpakTOpa HpPHU CKOPOCTU
v=4 M/c paBHa N = Fvcosa . Ilpu kakom
MaKCUMaJbHOM yrie « (B Tpamaycax) iTa
MOIITHOCTh Oyzet He meHee 180 kB1?

Aok ok

14.10.1.(mporoTun 28008) IIpu HOpMaIB-
HOM TIaJICHWH CBETa C JUIMHOW BOJIHBI
A =400 uM Ha TUGPAKITUOHHYIO PEIIETKY C
NepuoJIoOM d HM HaOIIOal0T CEepUI0 JU-
(bpakunoHHBIX MakcuMyMoB. [lpm 3TOoM
yroi ¢ (OTCUMTHIBAEMBIH OT TEPICHIUKY-
Jspa K pelieTke), 1moJ; KOTOpeIM Habiroia-
eTcs MaKCUMyM, M HOMEp MakcuMyMa k CBsi-
3aHBI cooTHOmEeHueM dsin @ =kA . [lox ka-

KHM MUHUMAJBHBIM YTJIOM ¢ (B Tpamycax)

MOXXHO HaONI0aTh BTOPON MAaKCUMyM Ha
pelIeTKEe C MEepPUOJI0M, HE MPEBOCXOIAIINM
1600 am?

14.10.2.(43523) Ilpu HOpMaAIHLHOM TAJACHUHN
CB€Ta C JUIMHOM BOJHBI A =500 HM Ha -
(pakIMOHHYIO PEIIETKY C MEePUoAOM d HM
HaOMIOAIOT CepUI0 AUQPPAKIMOHHBIX Mak-
cumymoB. [Ipu stom yron ¢ (oTrcuuThiBae-
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MBI OT MEPIEHANKYISpA K PEIeTKe), MO
KOTOPBIM HaOJII0aeTCcsd MAKCUMYM, U HOMED
MakcUMyMa Kk CBSI3aHbl COOTHOULICHHEM
dsinp=kA. Tlog KakuM MHHHUMAJIbHBIM
yriaom ¢ (BTrpaaycax) MOXKHO HaOIHOAaTh
2-1 MaKCUMYM Ha PELIETKE C IEpUOJOM, He
npeocxoaaumm 1000 am?

14.10.3.(43497) Ilpu HOpMaAIHLHOM TAJACHUHN
CB€Ta C JUIMHOM BOJHBI A =750 HM Ha -
(pakIMOHHYIO PEIIETKY C MEePUOAOM d HM
HaOMIOAAI0T cepuio AUQPPAKIUOHHBIX MakK-
cumyMoB. [Ipu 3TOoM yron ¢ (oTcuuThiBae-
MBI OT MEPIEHAUKYISApA K PEIeTKE), MO
KOTOPBIM HaOII0aeTCsd MAKCUMYM, U HOMED
MakcUMyMa Kk CBfI3aHbl COOTHOLICHHEM
dsinp=kA. Tlog KakuM MHHHUMAJIbHBIM

yrioM ¢ (BTpagycax) MOXKHO HaOIIOIaTh

3-i1 MAaKCUMYM Ha pelIeTKe C NEePUoJ0M, HE
npeBocxoaamuM 4500 aHm?

Aok ok

14.11.1.(nporoTun 28009) /Isa Tena mac-
COM m =2 KI KaxkJoe, ABIKYTCS C OJWHA-
KOBOM CKOpOCThIO U =10 M/c TOJ yrioMm
20 Apyr K Apyry. DHeprus (B [KOYIAX),
BBIICISIOIAsACS TpU HUX aOCOIIOTHO He-
VIIPYrOM COYIAapeHHH OMpPEIeIseTcs BBIpa-

xermeM  Q=mu’sin‘a. Ilog Kakum

HauMEHbIIMM yriioM 2o (B rpagycax)
TOJDKHBI JBUTATHCS TENla, YTOOBI B pe3yib-
TaTe COYIApEHHS BBLICIHIOCH HE MEHee
50 mxoymneit?

14.11.2.(28643) /IBa Tena maccol m =3 Kr
KQKJI0€ JBHXKYTCS C OIMHAKOBOW CKOPO-
CThl0 L =12 M/c mox yriom 2a JApyr K
apyry. DHeprus (B JIKOYJIAX), BbIAEISAIONIA-
siCsl IpU WX aOCOJIIOTHO HEYNPYTrOM COyja-
peHHun OTIpeNIeNsIeTCs BBIpaKCHUEM
O=mv’sin’ a. Tlog KakuM HaMMEHBIIHM
yriaoMm 2a (B rpagycax) JOJKHbBI JBUTaThCs
TeNna, 9YToObl B pe3ysbTaTe COyAapeHHs BBI-
nemuiiock He Menee 108 mxoymnei?
14.11.3.(43737) [IBa Tena maccoit m =10 kr
KQKJI0€ JBHXKYTCS C OIMHAKOBOW CKOPO-
CTBIO L =5 M/c Toxa yriaom 2a ApPyr K
pyry. DHeprus (B JIKOYJAX), BbIAEISAIONIA-
siCsl IpU UX aOCOJIIOTHO HEYNPYTrOM COyja-
peHHun OTIpeNIeNsAeTCs BBIpaKCHUEM

O=mv’sin’ a. Tlog KakuM HaMMEHBIIHM
yrioM 20, (B rpaaycax) JOJDKHBI IBUTAThCS
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Tena, 9YToObl B pe3ysbTaTe COyHapeHHs BBI-
nenuiock He MeHee 250 mxoynen?

ook ok

14.12.1.(mporoTun 28010) Kartep momxen
nepeceub pexy mupuHot L =100 M u co
CKOpOCThIO TeueHus u = 0,5 M/c Tak, 4ToObI
MPUYAIATh TOYHO HAMPOTHB MECTa OTIPAaB-
nenus. OH MOXKET ABUTAThCS C Pa3HBIMU
CKOPOCTSIMH, TIPH 3TOM BpEMSs B IIyTH, U3Me-
psieMOe B CEKYHJIax, OMPEACIACTCS BhIpaXke-

L o
HUEM ¢ =—ciga, TOA€ «Q — OCTPbIU YIOJ,
u

3a[al0lUi  HAMpPABJICHUE €ro JABHKCHUS
(orcuutbiBaeTcs ot Oepera). Iloxg kakum
MHUHUMaJIbHBIM YIJIOM « (B rpamycax)
HY)KHO IUIBITh, YTOOBI BpeMsi B IyTU ObLIO
He Oouibie 200 c?

14.12.2.(28657) Karep mnomkeH rmepecedb
peky mupuHOo L =90 M U CO CKOPOCTBIO
TedeHust u =1,5 m/c Tak, 4TOOBI MPUYATIUTH

TOYHO HAaIllpOTHUB MecTa oTnpanieHus. OH
MOXET JBUTAThCA C Pa3HBIMH CKOPOCTSAMH,
P 3TOM BpEMs B IYTH, U3MEPSIEMOE B Ce-
KyHJaX, onpeenseTcs BBIPAKEHUEM

L o
t=—ctga , T @ — OCTPBIU YroJj, 3aJaro-
u

Uil HampaBJeHHE €ro JBMKEHUs (0Tcuu-
ThIBaeTcsi oT Oepera). Ilog kakum MuHH-
MajJbHBIM YIJIOM ¢ (BTpaaycax) HYKHO
IUIBITh, YTOOBI BpeMs B IyTH OBLIO HE
6onbe 60 c?

14.12.3.(43795) Karep momkeH rmnepecedb
pexky mupuHOM L =49 M U CO CKOPOCTBIO
tedenust u =0,7 m/c Tak, 4TOObI IPUYAIUTD

TOYHO HAallpOTUB MecTa oTnpanieHus. OH
MOXKET JBUTAaThCSl C Pa3HbIMU CKOPOCTSIMH,
IIpU 3TOM BpeMs B IIyTH, U3MEPSIEMOE B Ce-
KyH/aX, orpeaenseTcs BBIPAKEHUEM
t:£ctga, € Q — OCTPbIM yroj, 3aJaro-
u

Uil HampaBieHHE €ro JBMKEHUs (0Tcuu-
ThIBaeTcsi oT Oepera). Ilog kakum MuHH-
MajJbHBIM YIJIOM ¢« (BTpaaycax) HYKHO
IUIBITh, YTOOBI BpeMs B IyTH OBLIO HE
6onbe 70 c?

Aok ok

14.13.1.(mporoTun 28011) Ckeittbopauct
MIPBITAeT Ha CTOSIIYIO Ha peibcax Iuardop-
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MY, CO CKOPOCTBIO L =3 M/C MOJA OCTPBIM
yriaoMm a K penbcaM. OT Tosiuka miargopma

HAYMHACT eXaTh co CKOPOCTBIO
m
u=——vcosa (M/c), tne m=80 Kr—
m+M

Macca CKeHUTOOpaucTa CcO CKeHWToM, a
M =400 kr — macca miarpopmsl. [lox xa-
KM MaKCUMAaJIbHBIM yIJIoM « (B rpamycax)
HY)KHO TIpBITaTh, YTOOBI Pa30THATH ILIAT-
dbopmy He menee ueM o 0,25 m/c?
14.13.2.(28665) CxeilTOOpAUCT MphITaeT HA
CTOSIIIYIO Ha pelibcax IUaTdopMmy, CO CKO-
pPOCTBIO L =4 M/C TIOJ OCTPBIM YIJIOM Q K
penscam. OT TONUKa TuIaThopMa HAYMHAET
eXxaTh CO CKOPOCTBIO

m
u=——uvcosa (M/c),
m+M

rae m =75 Kr — macca CKeWtdopaucra co
ckeiitoMm, a M =300 xr — macca miatdop-
Mbl. [loJl KakuM MakCHMajbHBIM YIJIIOM
(B rpamycax) HY)KHO NpbIraTh, 4ToObl pa3o-
rHaTh mIaTgopmy He MeHee ueM 0 0,4 m/c?
14.13.3.(43825) CkeiTOOpAUCT MphITaeT HA
CTOSIIIYIO Ha pelibcax IUaTdopMy, CO CKO-
poctbio L =3,6 M/C IOJI OCTPHIM YIJIOM o
K penbcaM. OT Toruka raTpopmMa HaYMHAST
eXxaTh CO CKOPOCTBIO

m
u=——uvcosa (M/c),
m+M

rae m=70 Kr — mMacca ckedTrOopaucra co
ckeritoMm, a M =350 xr — macca miatdop-
Mbl. [loJl KakuM MakCHMajbHBIM YIJIIOM
(B rpamycax) HY)KHO INpbIraTh, 4TOOBI pa3o-
rHaTh mIaTpopmy He MeHee ueM 10 0,3 m/c?

Aok ok

14.14.1.(nporoTun  28012) I'py3 maccoit
0,08 xr koJsieGneTcsi Ha MPYKUHE CO CKOPO-
CTBIO, MEHSIOLIENCS 110 3aKOHY
v(¢t)=0,5sin7t¢, rae ¢t — BpeMs B CEKYHJIaX.
Kunernueckas sHeprusi rpysa, uzmepsemas

B DKOYJSX, BBIUMCISAETCA 1O (dopmyre
2

E:mu

, TIle m — Macca rpy3a (B Kr), U —

CKOPOCTH Tpy3a (B M/c). Onpenenure, KaKyro
JOJIF0 BPEMEHU W3 TIEPBOM CEKYH[BI IOCIIE
Hadajla ABWIXXCHHA KHHCTHUYCCKAsA OSHCPIUA
rpy3a Oymer He menee 5-107 Jx. Otser
BBIPA3UTE JIECATUIHON APOOBIO, €CIIH HYK-
HO, OKPYTJIUTE JI0 COTHIX.
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14.14.2.(28675) I'pyz maccori 0,16 xr xo-
7ebsieTcss Ha TPY)KUHE CO CKOPOCThIO, Me-
HSIOIIEHCS o 3akoHy U(f)=1,5sin7w¢, rae
t — Bpems B cekyHIax. Kunernueckas sHep-

rus rpy3a, u3MepseMas B JUKOYIISIX, BBIUUC-
2

mo
nserca mo dopmyne E = > rae m-—

Macca rpy3a (BKr), L — CKOpPOCTb Ipy3a
(B M/c). Onpenenute, KaKyr IO BPEMEHHU
U3 TIEPBOM CEKYHIBI IOCIIC Hadaya IBIIKE-
HUSl KHHETHYeCKasi SHeprusi rpy3a Oyner He
menee 9-107 JIx. OTBeT BhIpasuTe jecs-
TUYHON JApOOBIO, €CITM HYKHO, OKpPYIJIUTE
10 COTBIX.

14.14.3.(43873) I'py3 maccoii 0,8 kr koJeo-
JeTcs Ha MPYKHUHE CO CKOPOCTBIO, MEHSIO-
mieiicst mo 3akony v(¢)=0,9sinx¢, Toe ¢ —
BpeMsi B cekyHAax. KuHeTwueckas SHeprus

rpy3a, usmepsiemas B JUKOYJISAX, BBIYACIISAET-
2

csi mo dopmyne E = , TJe m — Macca

rpy3a (B KI), U — CKOpPOCTh Tpy3a (B M/C).
Omnpenenure, Kakyro J0JI0 BPEMEHHU U3 MEp-
BOM CEKyHJbl IIOCJIE Hauyaja JBUKCHUS KH-
HETH4YEeCcKasl 3Heprus rpysza OyleT He MeHee
1,62-107" JIx. OTBET BhIpa3uTe AECATUYHOIM

IpoObI0, €CIIA HY)KHO, OKPYTJIUTE 10 COTHIX.

Aok ok

14.15.1.(mporoTun  28013) I'py3 maccoit
0,08 xr koJyieGneTcsi Ha MPYKUHE CO CKOPO-
CTBIO, MEHSIOLIENCS 110 3aKOHY
v(t)=0,5cosmt, rae t — BpeMs B CeKyHIaX.
Kunernueckast sHeprus rpysa BBIYUCIISIETCS

2
o popmyne E = mu

, TJIe m — Macca rpysa

(B kr), L — ckopocTh rpy3a (B Mm/c). Ompe-
JEeTUTe, KaKyl JOJI0 BPEMEHH W3 IEPBOH
CeKyHbI TTOCJIe HaJaja JBW)KCHUS KHHETH-
Yyeckas SHEprus rpy3a Oyner He MeHee
5-107 x. OTBeT BbIpasuTe JAeCATUYHOlM
IpoObI0, €CITH HY)KHO, OKPYTJIUTE 10 COTHIX.
14.15.2.(28691) I'py3 maccori 0,16 xr xo-
nebnercss Ha TIPY)KHHE CO CKOPOCTBIO, Me-
HAIOIICHCS 10 3akoHy U(f) =1,5cosx¢, Tre
t — BpeMs B ceKyHIax. KuHerndeckas sHEp-

sl Tpy3a BBIUMCISETCA 10 (dopmyre
2

m
E= , TIle m — Macca rpy3a (B Kr), U —
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CKOPOCTH Tpy3a (B M/c). Onpenenure, Kakyro
JOJI0 BPEMEHU W3 TIEPBOHM CEKYH[BI IOCIIE
Hadajla ABHIXXKCHHUA KHHCTHYCCKAs OSHCPIUA
rpy3a Oymer He menee 9-107 JIx. Otser
BBIPA3UTE JIECATUIHON JPOOBIO, €CIIH HYK-
HO, OKPYTJIUTE JI0 COTHIX.

14.15.3.(43921) I'py3 maccori 0,25 xr Ko-
nebnercss Ha TPY)XKHHE CO CKOPOCTBIO, Me-
HAIOIICHCS 10 3aKoHy U(¢) =1,6cosmt, Tre
t — Bpems B cekyHaax. Kunernueckas sHep-

sl Tpy3a BBIUKCISETCA 10 (dopmyne
2

g="

, TIle m — Macca rpy3a (B Kr), U —

CKOPOCTH Tpy3a (B M/c). Onpenenure, KaKyro
JOJF0 BPEMEHU W3 TIEPBOM CEKYH[BI IOCIIE
Hadajla ABWIXKCHHUA KHHCTHYCCKAs OSHCPIUA
rpy3a Oyzer ne menee 2,4-107" k. Otser

BBIPA3UTE JIECATUYHON APOOBIO, €CIH HYX-
HO, OKPYIJIUTE JI0 COTBIX.

Aok ok

14.16.1.(nporoTun  28014) CxopocTh KO-
JeOIIOUIErocss Ha MPY)KUHE Ipy3a MEHSETCs
o 3akoHy U(t)=S5sinnt (cm/c), Tae t —
BpeMs B ceKyHJax. Kakyrwo a0 BpemeHu
U3 TEpPBOH CEKYHIBl CKOPOCTH IBM)KCHUS
npesbimana 2,5 cm/c? OTBET BbIpa3uTe Je-
CSATHYHON JPOOBIO, €CITH HY)KHO, OKPYTJIUTE
710 COTBIX.

14.16.2.(28697) CkopoCTh KOJEOIIOMIETOCS
Ha TPYKHHE Tpy3a MEHSETCS 10 3aKOHY

U(t):7sin%t (cm/c), Tme t — Bpems B ce-

KyHIax. Kakyro o0 BpeMEHH U3 TEepPBBIX
IBYX CEKYHJ CKOPOCTh JIBIDKEHHS TIPEBBI-
mana 3,5 cm/c? OTBeT BbIpa3uTe JECATHY-
HOW JpoOBI0, €CIIi HY)KHO, OKPYIJIUTE JI0
COTBIX.

14.16.3.(43971) CkopoCTh KOJEOTIOMIETOCS
Ha TPYKHHE Tpy3a MEHSETCS IO 3aKOHY

U(t):6sin%t (cm/c), Tme t — Bpems B ce-

KyHIax. Kakyro o0 BpeMEHH U3 TEepPBBIX
IBYX CEKYHJ CKOPOCTh IBIDKEHHS IIPEBBI-
mania 3 cm/c? OTBET BbIpAa3UTE AECCATUYHON
ApOOBIO, €CITN HYXKHO, OKPYIJIUTE 10 COTHIX.
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15. ®@opmy.Jibl ¢ AMCKPETHBIMH
3HAYEHUSIMH NepeMeHHbIX

15.1.1.(mporoTtun  317096) HezaBucumoe
areHTCTBO HAMEPEHO BBECTU PEUTHHI R HO-
BOCTHBIX H3JIaHUM Ha OCHOBE IOKazaTeseu
uHpopmaruBHocTH In, onepatuBHocTH Op
u obwvexkTuBHOCTH Tr mnybnukamumil. Kax-
IbIH TIOKa3aTellb OLICHUBAETCS LENbIMU YHUC-
JaMu 0T —2 710 2.

AHaIUTUK, COCTaBIAOIMNA (Qopmyny,
CUMUTAET, 4TO MH(POPMATUBHOCTH ITyOJIUKa-
IUHA LEHUTCS BTPOE, a OOBEKTUBHOCTH —
BJIBOE JIOpPOXKE, YeM OIepaTUBHOCTb. B pe-
3yibTaTe, Gopmysia IPUMET BUT
3In+Op+2Tr

A

KakuMm 1oipkHO OBITH uHciio A, YTOOBI
u3JlaHue, y KOTOpOTrO BCe IOKa3aTelu
HauOOoJbIINE, TOTYYHIIO peUTUHT 307?
15.1.2.(317099) HezaBucumoe areHTCTBO
HaMEpEHO BBECTU PEUTHUHI R HOBOCTHBIX
U3JIaHUM Ha OCHOBE IOKa3arenell nHpopma-
TUBHOCTH [In, onepatuBHOCTH Op U 00BEK-
TuBHOCTH Ir myOnuxanuil. Kaxeiii moka-
3aTeib OLIEHMBAETCS IIEJIbIMM YHUCIaMH OT
-3 no 3.

AHaIUTUK, COCTaBIAOIMMNA  (Qopmyny,
CUMUTAET, 4TO MH(POPMATUBHOCTH ITyOJIUKa-
IUMHA LEHUTCS BIBOE, a OOBEKTUBHOCTH —
BUETBEPO JOPOXKE, YE€M ONepaTUBHOCTh. B
pesynbTaTe, hopmyina MPUMET BU
2In+Op +4Tr

A

KakuMm 10oipkHO OBITH umMciio A, YTOOBI
u3/laHue, y KOTOpOTO BCE IOKa3aTelu
HauOOJbIINE, TOTYYHIO peUTUHT 107?
15.1.3.(317185) HezaBucumoe areHTCTBO
HaMEpEHO BBECTU PEUTHUHI R HOBOCTHBIX
U3JIaHUM Ha OCHOBE IOKa3aresiell nHpopma-
TUBHOCTH [n, onepatuBHOCcTU Op U 00BEK-
TuBHOCTH Ir myOnuxanuil. Kaxeiii nmoka-
3aTesb OLIEHUBAETCS LEJIBIMU YUCIaMH OT 1
10 6.

AHaIUTUK, COCTaBIAOMMNA  (Qopmyny,
CUMUTAET, 4TO MH(GOPMATUBHOCTH ITyOJIUKa-
IUHA LEHUTCS BTPOE, a OOBEKTUBHOCTH —
BJIBOE JIOpPOXKE, YeM OIepaTUBHOCTb. B pe-
3ynbTaTe, hopmyrna MpUMET BUL
3In+Op+2Tr

A

R=

R=

R=
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KakuMm 10oipKHO OBITH uHMciio A, YTOOBI
W3/IaHke, Yy KOTOpPOTO BCE TIOKAa3aTelu
HauOOJbIINE, TOTYIHIIO PEUTHHT 17

Aok ok

15.2.1.(mpororunn  319859) HezaBucumoe
areHTCTBO HaMEPEHO BBECTH PEUTHHT HO-
BOCTHBIX WHTEpPHET-WU3/IaHW HAa OCHOBE
OLICHOK MH(OPMaTUBHOCTH [n, OmepaTuB-
Hoctu Op, OOBEKTHBHOCTH TyOnuKanuii 77,
a Takxke KayectBa caiita (J. Kaxnpli ot-
JIeNIbHBII MOKa3aTeNlb OLEHUBACTCS YuTaTe-
JSIMH TI0 5-0JITBHOM IITKaie LETbIMH YHC-
namu ot 1 no 5.

AHanuTHUKH, cocTaBisgoomme (Gopmyny
pEeHTHHTa, CYHTAIOT, YTO OOBEKTUBHOCTH
LIEHUTCS BTpO€, a MH(OPMATUBHOCTH IyO-
JUKalui — BJBOE JOPOXKE, YeM OIlepaTUB-
HOCTh M KauecTBO caiita. Takum oOpazom,
(dbopMyna npuHsIIa BUJ
2In+Op +3Tr+Q

A

KakuMm 1oipkHO OBITH uHciio A, YTOOBI
U3JlaHue, y KOTOPOTro BCE OLEHKU HanOosb-
11Me, MoJyduio 0sl pedTunr 17
15.2.2.(319861) HezaBucumoe areHTCTBO
HaMEpPEeHO BBECTU PEUTHHI HOBOCTHBIX HH-
TEpPHET-U3/1aHuil Ha OCHOBE OLIEHOK MH(Op-
MaTUBHOCTH [n, onepatuBHOCTU Op, 00bEK-
TUBHOCTH NyOnukauuii 77, a Takxke Kaue-
cTBa caiita Q. Kaxaplil OTAENbHBIN MTOKa3a-
Tedb OLEHUBACTCS YHUTATEeNsIMU 1O 5-
OaJUIbHOM IIKaJe LEIbIMU YHCIIaMU OT —2 110
2.

AHanuTuKH, cocTaBisoomme (Gopmyny
pelTHHra, CUWUTAIOT, 4YTO OOBEKTUBHOCTD
LIEHUTCS BTpO€, a MH(OPMATUBHOCTH IyO-
JIMKAIlU — BYETBEPO JOPOXKE, YEM OIlepa-
TUBHOCTh M KadecTBO cairta. Takum oOpa-
30M, popMysia IpUHsLIIA BUL
4In+Op +3Tr+Q

A

KakuMm 1oipkHO OBITH umMciio A, YTOOBI
U3JlaHue, y KOTOPOTrO BCE OLEHKU HanOosb-
11Me, MoJy4usino Obl pedTunr 9?7
15.2.3.(319955) HezaBucumoe areHTCTBO
HaMEpEeHO BBECTU PEUTHHI HOBOCTHBIX HH-
TEpPHET-U3/1aHuil Ha OCHOBE OLIEHOK MH(Op-
MaTUBHOCTH [n, onepatuBHOCTU Op, 00bEK-
TUBHOCTH NyOnukauuii 77, a Takxke Kaue-
cTBa caiita . Kaxplil OTAENbHBIN MTOKa3a-

R=

R=
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Tedb OLEHUBACTCS YHUTATEeNsIMU 1O 5-
OaJUIbHOM IIKaJIe LEeNbIMU YuciaamMu oT 1 1o
5.

AHanuTHUKH, cocTaBisommMe (Gopmyny
pelTHHra, CUUTAIOT, 4YTO OOBEKTUBHOCTD
LIEHUTCSl BTpO€, a MH(OPMATUBHOCTH IyO-
JUKalui — BJBOE JOPOXKE, YeM OIlepaTUB-
HOCTh M KauecTBO caiita. Takum oOpazom,
dhopmyrna npuHsIa B
2In+Op +3Tr+Q

y .

KakuMm 10oipKkHO OBITH uHciio A, YTOOBI
U3JlaHue, y KOTOPOTro BCE OLEHKU HanOosb-
1I1e, MoJIy4usio Obl peTHHr 5?7

R=

Hookk

15.3.1.(mpororunn  319860) HezaBucumoe
areHTCTBO HaMEpPEHO BBECTH PEUTUHT HO-
BOCTHBIX WHTEPHET-U3/IaHWA HAa OCHOBE
OIIEHOK WH(MOPMATUBHOCTH [n, OnepaTUB-
Hoctu Op, OOBEKTHUBHOCTH TyOnuKanuii 77,
a Takke KadectBa caiita (J. Kaxnpli ot-
JCBHBIA TOKA3aTeNb OIEHWBAETCS 4YHTATe-
JSIMH TI0 5-0aJITBHOM IITKajie LETbIMH YHC-
JaMu 0T —2 710 2.

AHanuTUKH, cocTaBisomme (Gopmyny
pEeHTHHTra, CYHTAIOT, YTO OOBEKTUBHOCTH
LIEHUTCSl BTpO€, a MH(OPMATUBHOCTH IyO-
JUKALMM — BIATEPO JOpPOXKE, 4YeM oOmepa-
TUBHOCTh M KadecTBO cairta. Takum oOpa-
30M, (popmyma mpuHsIIa BUT
S5In+Op+3Tr+Q

A

Ecnu no BceM ueThipeM Mokasaresnsm Ka-
KOE€-TO W3JIaHuE MOJY4YWIO OJIHY U Ty XK€
OLICHKY, TO PEUTHUHI JIOJDKEH COBIAJaTh C
9TOMN oueHkoW. Halinure uncino 4, npu Ko-
TOPOM 3TO YCJIIOBHE OYJET BBINOIHSTHCSL.
15.3.2.(319961) HezaBucumoe areHTCTBO
HaMEpEeHO BBECTU PEUTHHI HOBOCTHBIX HH-
TEpPHET-U3/1aHuil Ha OCHOBE OLIEHOK MH(Op-
MaTUBHOCTH [n, onepatuBHOCTU Op, 00bEK-
TUBHOCTH NyOnukauuii 77, a Takxke Kaue-
cTBa caiita . Kaxaplil OTAEIbHBIN MTOKa3a-
TeIb OLEHUBACTCS 4YHUTATeNsIMU 1O 5-
OaJUIbHOM IIKasle 1esnbIMu ynucaamu oT 0 a0
4.

AHanuTHUKH, cocTaBisommMe (Gopmyny
pelTHHra, CUWUTAIOT, 4YTO OOBEKTUBHOCTH
LIEHUTCS BYETBEPO, a HMH(POPMATUBHOCTD
nyOIMKaIuil — BIATEPO JOPOXKE, YEM OIle-

R=
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PaTUBHOCTH U KauecTBO caita. Takum oOpa-
30M, popMysia IpUHsLIIA BUL
5In+O0Op+4Tr+Q

A

Ecnu no BceM ueThipeM mokasaresnsm Ka-
KOE€-TO W3JIaHuE MOJY4YWIO OJIHY U Ty XK€
OLICHKY, TO PEUTHUHI JOJDKEH COBIAJaTh C
9TOMN oueHkoW. Halinure uncno 4, npu Ko-
TOPOM 3TO YCJIIOBHE OYJET BBHINOIHSTHCSL.
15.3.3.(319995) HezaBucumoe areHTCTBO
HaMEpPEeHO BBECTHU PEUTHHI HOBOCTHBIX HH-
TEpPHET-U3/1aHuil Ha OCHOBE OLIEHOK MH(Op-
MaTUBHOCTH [n, onepatuBHOCTU Op, 00bEK-
TUBHOCTH NyOnukauuii 77, a Takxke Kaue-
cTBa caiita . Kaxplil OTAENbHBIN MTOKa3a-
Tedb OLEHUBACTCS YHUTATEeNsIMU 1O 5-
OaJUIbHOM IIKaJIe LEeNbIMU Ynuciaamu oT 1 a0
3.

AHanuTHUKH, cocTaBisommMe (Gopmyny
pelTHHra, CUUTAIOT, 4YTO OOBEKTUBHOCTDH
LIEHUTCS BYETBEPO, a HH(POPMATUBHOCTD
MyOJUKaIKil — BTpOE JOPOKE, YeM orepa-
TUBHOCTh M KadecTBO cairta. Takum oOpa-
30M, (popmyna mpuHsIIa BUT
3In+0Op+4Tr+Q

A
Ecmm mo BceMm YCTBIPEM IIOKA3aTC/IAM Ka-
KOE-TO M3/IaHUE IOJIy4HJIO OIHY U Ty XK€
OLEHKY, TO PEWUTHHI JIOJDKEH COBIANATh C
9TOM oueHkou. Halinure uncino 4, npu Ko-
TOPOM 3TO YCJIOBHE OYJIET BHITIOJIHITHCS.

R=

R=

Aok ok

15.4.1.(nporotun 317097) Peittunr R wun-
TEepPHET-Mara3uHa BBIYUCISICTCS 110 GopMyIIe

v —r.
R= FHOK _ 0K 9KC ,
(K +1) 0,02K

7. t0,1

rac r

TI0K

— CpCOHAA OLCHKa MarasvHa IIOKYy-

natesnsmu (ot 0 1o 1), — OIIeHKa Mara-

Poke
3uHa skcnepramu (ot 0 10 0,7) u K — uucio
MOKYyTaTenei, OEeHUBIINX Mara3uH.
Haiimure pedTHHr UWHTEpHET-Mara3suHa
«Anbday», ecau 4McI0 TMOKynareneu, ocTa-
BUBILKX OT3bIB O MarasuHe, paBHO 10, ux
cpenHsas oueHka pasHa 0,9, a oleHKa K-
neptoB pasHa 0,35.
15.4.2.(317199) Peiituar R uHTEpHET-
Mara3uHOB BBIYHUCIISETCSA 10 popmyrie
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r_ —r.

R = FHOK _ IOK 9KC ,
(K +1) 0,02K
7. t0,1

rac r

TI0K

— CpC€OHAA OLCHKAa Maras’mHa IIOKYy-

natesnsimu (ot 0 1o 1), — OIICHKa Mara-

Poke
3uHa 3kcriepramu (0T 0 10 0,7) u K — yucno
MOKYTaTenei, OLEHUBIINX Mara3uH.

Haiimure pedTHHr UWHTEpHET-Mara3suHa
«Anbday», ecau 4MCcIO TMOKynareneu, ocTa-
BUBIIMX OT3bIB O MarasuHe, paBHo 20, ux
cpeaHsia oueHka paBHa 0,2, a OLIEHKA JKC-
neptoB pasHa 0,48.
15.4.3.(317263) Peittuar R uHTEpHET-
Mara3uHOB BBIYHUCIISETCSA 110 (popmyrie

R =7 _ rl'[OK _r3KC

(K +1) 0,02K
r +0,1

TI0K

rac r

TI0K

natensmMu (ot 0 1o 1),

— CpC€OHAA OLCHKAa Maras’smHa IIOKYy-

— OIICHKa Mara-

Poke
3uHa skcriepramu (0T 0 10 0,7) u K — yucno
MOKYyTaTenei, OLEHUBIINX Mara3uH.

Haiimure pedTHHr UWHTEpHET-Mara3suHa
«Anbday», ecau 4McIO TMOKynareneu, ocTa-
BUBILKX OT3bIB O MarasuHe, paBHO 10, ux
cpeaHsia oueHka paBHa 0,8, a OLIEHKa JKC-
neptoB pasHa 0,47.

kekosk
15.5.1.(mpororun 317098) Peiitunr R un-
TEepHET-Mara3uHa BBIYUCIISETCS 110 popMyIie
r.—r

R = FHOK _ IOK 9KC ,
(K +1) 0,02K
r +0,1

TI0K

rac r

TI0K

— CpC€OHAA OLCHKa Maras’svHa IIOKYy-

natesnsimu (ot 0 1o 1), — OIICHKa Mara-

Poke
3uHa skcriepramu (0T 0 10 0,7) u K — yucno
MOKYyTaTeaei, OLEeHUBIINX Mara3uH.
Haiimure pedTHHr UWHTEpHET-Mara3suHa
«bera», ecnum 4YMCIO TOKYyINarened, ocTa-
BUBIIMX OT3bIB O MarasuHe, paBHo 20, ux
cpenHssi oneHka paBHa 0,65, a olleHKa dKC-
neptoB pasHa 0,37.
15.5.2.(317323) PeituHr R UHTEpHET-
Mara3uHOB BBIYHUCIISETCS 10 popmyiie

v —r
R = FHOK _ IOK 9KC ,
(K +1) 0,02K
7. t0,1
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. 3a)1aq1/1 IMPUKIAAHOTO COACPIKAHUA

rac r

TI0K

— CpC€OHAA OLCHKa Maras’smHa IIOKYy-

natensmu (ot 0 1o 1), — OIICHKa Mara-

Poke
3uHa skcrepramu (0T 0 10 0,7) u K — yucno
MOKYyTaTenei, OLEHUBIINX Mara3uH.

Haiimure pedTHHr UWHTEpHET-Mara3suHa
«bera», ecaum 4YHCIO TOKYyIarened, ocTa-
BHUBIIMX OT3bIB O MarasuHe, paBHO 30, ux
cpeaHsia oueHka paBHa 0,8, a OLEHKa 3KC-
neptoB pasHa 0,18.
15.5.3.(317333) Peiitunr R UHTEpHET-
Mara3uHOB BBIYHUCIISETCS 10 popmyrie

R =7 _ rl'[OK _r3KC

(K +1) 0,02K
r_ +0,1

TI0K

— CpCOHAA OLCHKa Maras’smHa IIOKYy-

rac r

TI0K

natesnsmu (ot 0 1o 1), — OIICHKa Mara-

Poke
3uHa 3kcriepramu (0T 0 10 0,7) u K — yucno
MOKYyTaTenei, OLEeHUBIINX Mara3uH.

Haiimure pedTHHr UWHTEpHET-Mara3suHa
«bera», ecaum 4YMCIO TOKYyINarened, ocTa-
BUBILKX OT3bIB O MarasuHe, paBHO 10, ux
cpenHssi oneHka paBHa 0,45, a oleHKa dKC-
nepToB pasHa 0,27.
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Pemenusi 3a1a4-npoTOTUIIOB
1. JIuneiinbie ypaBHeHHU S

1.1.1. Pewenue. I1o ycnoBUIO 3a1a4u pebC
ymmaautess Ha 3mMM =0,003M, mosTomy

BBIIIOJIHACTCA PaBCHCTBO

10,003 =10(1+1,2:107-°).
Haiinem ¢° xak KOpeHb ypaBHEHUS:
10,003=10+1,2-10"*-¢;
3107 =1,2-10" -¢;
1 —4
30—0_4, to :25
1,2-10

Omeem: 25.
1.2.1. Pewienue. Haiinem BpeMmsi U3 ypaBHE-
Hus 10=0,2¢, t=50. IlpoiineHHsl MyThH

250
paBeH 12%2250.

Omeem: 250.
2. /IuHeHHbIe HEPaBEHCTBA
2.1.1. Pewenue. Ilo ycnoBuw 3agadyv Me-

CSIYHAsl OIEpalMOHHasl MPUObUIL MPEaIpUs-
tust 6ynet He menbmie 300000 py6., mosTo-

My BBITIOJTHSICTCS HEPaBEHCTBO
(g)>300000 wim g(p—v)— f>300000.
C ywetom TOro, urto p =500py0.,

v =300 py06., £ = 700 000 py0., mosryuaem
q(500—300)—700000 > 300000
200¢g >1000000; ¢ >5000.

Haunmensiiee

q =5000.
Omeem: 5000.

peICHUC HCpaBCHCTBA

3. KpagparuyHas pyHKuus

3.1.1. Pewenue. Ecnu ypoBeHb BOJBI B KO-
JI0/ILle TIOJHUMETCSI, TO BpeMs MaJleHusl Ka-
MeIKOB yMmeHbmuTcsd Ha 0,2 ¢ M craHer
paBubiM 0,6—-0,2 =0,4(c). Paccrosnue no

BOJIbI a0 HOXOs1 COCTABJIAICT
h=5-0,6"=5-0,36=1,8 (M), paccTosiHUE
IO  BOXBl  IOCIE  JOXKIAA  COCTAaBHT
h=5-0,4>=5-0,16=0,8 (m). CrienoBa-

TCJIIBHO, YPOBCHb BOJbl AOJDKCH IMOJHATHCA

na 1,8—0,8=1(m).

17.10.2013. www.alexlarin.net

Omeem: 1.
3.2.1. Pewenue. Haiinem 3HaueHHE JAHHOU
dbyakuun pu x =100 :
y(100) = 0,0056-100% —0,672-100+ 24 =
=56-67,2+24=12,8.
Omeem: 12,8.

4. KBaapaTtHble ypaBHeHHUS

4.1.1. Pewenue. Ecnu B 0Oake ocraHercs
YeTBEPTh IMEPBOHAYAILHOTO OOBEMa BOJIBI,
TO BbBICOTA CTOJI0A BOABI  COCTaBUT

H(t)=— 20 5(m). Haiinem ¢ u3 ypaBHe-

Hus H(t)=H,— 2gHOkt+§k2t2. [lox-

CTaBJIsAsA YMUCIIOBBbIE 3HadeHus FH, =20 m,

1
k =% 8 =10 m/c®> B ypaBHeHHe, HOMy-

2
gyum 20—+/2-10-20 —t+7(%j =5

2
I (L] —4. (50]+3 0. Cnemnaem 3a-

MEHY IIEPEMEHHON X = —, YPaBHEHHE IIpHU-

mer Bua x° —4-x+3=0. Kopau panHOrO

x=1
, TOTJIa, BO3BpAIasCh K

YpaBHEHUS {

t=50
. Bo3Bpa-

IIEPEMEHHOM  , MTOJYYUM {

masch K (PU3UIECKOMY CMBICITY 3a7a4H, Jie-
JIaeM BBIBOJI, YTO YETBEPTHh MTEPBOHAYAIHHO-
ro oobema BOJbI B Oake octaHeTcs uepes S0
CEKYH/I TTOCJIC OTKPBITHSI KpaHa.

Omeem: 50.

4.2.1. Pewenue. Ecin BCs BoJa BBITCUET M3
0aka, TO BBICOTA CTOJOA BOALI COCTABUT
H(t)=0 w™m. Haiinem ¢ wu3 ypaBHEHUSA

at* +bt+ H o =0. IloxcraBisis YUCIIOBBIE

3HaueHns H,=4 M, a :ﬁ M/MEE® U

2
b= 3 M/MUH B YpaBHEHHE, [TOJIyUYHUM:

L 2i4=0;
100" 5
£ =40t +400 = 0;
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(1-20)"=0; 1=20.
Takum oOpa3om, Boja OyneT BBITEKATh U3

Oaka B TeueHue 20 MUHYT.
Omeem: 20.

4.3.1. Pewenue. 1lo ycnoBuio 3amgaud OT
MOMCHTA HadaJla TOPMOKCHHA aBTOMOOMIIb

npoexan 30 MEeTpoB, MO3TOMY BBITIOJHAETCS
2

paBeHCTBO S =30 mum vyt —% =30. Ilox-

CTaBJIsAsA YUCIIOBBIE 3HaYeHUs U, =20 m/c n
a=5wml/c’ B ypaBHECHHE, IMOJIYIUM

2
20t—%:30, w t°—8t+12=0. Kopuu

t=2
. Bo3Bpamasich

JaHHOT'O YpaBHCHUA |:

K (U3UYECKOMY CMBICTY 3aJa4H, IejacMm
BBIBO/I, YTO BpEMSI, MPOIIIEAIIee OT MOMEHTA
Hayaja TOPMOXKEHHUS, C YIETOM TOTO0, YTO 32
9TO BpeMsi aBTOMOOMIIb Tipoexan 30 METpoB,
COCTaBWJIO 2 C.

Omeem: 2.

5. KBagpaTHble HepaBeHCTBa

5.1.1. Pewenue. Ilo ycloBUIO 3agadyu Me-
CsYHas BbIpydKa cOCTaBUT He MeHee 240
ThIC. py0., IO3TOMY BBINOJIHSIETCS HEPaBEH-
CTBO r(p) =240, q-p=240 W

(100-10p)- p>240. Pemnm 510 HepaBeH-
CTBO:
p>—10p+24<0;
(p=6)(p-4)<0;
4< p<eé.

Wrak, HanbompImas 1ieHa 6 Teic. pyo.
Omeem: 6.

5.2.1. Pewenue. Ilo ycnoBuiO 3agauv M4
OyJIeT HaXOOUThCA Ha BBICOTE HE MEHEe
TpeX METPOB, TIO3TOMY BBITIOJIHSAETCS HEpa-

BeHcTBO /1(7)>3 mmm 1,6+8¢—5t*>3. Pe-
ILIMM 3TO HEPABEHCTBO:
562 -8t +1,4<0;
5(t—1,4)(¢—0,2)<0;
0,2<t<1,4..

17.10.2013. www.alexlarin.net

Takum oOpa3om, MY HaXOJUJICS HA BBICOTE
HE MEHEe TPEX METPOB C MOMEHTa BPEMCHH
t=0,2¢c mo mMomeHta BpemeHu f=14c,

unu B Teuenue 1,4—-0,2=1,2(c).
Omeem: 1,2.

5.3.1. Pewenue. CoryiacHO YCIOBHIO 33J1a4
BBINOJIHAETCA HEpaBeHCTBO P >0 wmiuum

2
m(%—g]ZO. C yweroM TOro, 4TO

g=10m/c*, L=0,4m u m>0 HepaBeH-
2
CTBO IIPUMET BHJI LY 1020 wm 0> >4,

)
Tak kak u3 (U3MUECKOTO CMBICIA 3a/a4yu
cienyer ycioBue v >0, TO HEPABEHCTBO
mpuMeT BUI L > 2. Haumeneniee pemreHue
HepaBeHCTBa L = 2 (M/c).

Omeem: 2.

5.4.1. Pewenue. 110 ycmoBHrO 3a7a41 BBICO-
Ta KaMHS HaJl 3emJield y OyJeT COCTaBIsATh
HE MEHee 9 METpPOB, MOATOMY BBITTOJTHSIETCS

HepaBeHCTBO V=9 wm ax’ +bx>9. C

-1
Y4€TOM TOro, 4to a=———mM U b =1,
100

1
HEPABEHCTBO IPUMET BHJ ~100 ¥ +x>9

W x> —=100x+900<0. Orcrona
10 < x<90. Haubonwimee pemenne x =90 .
Takum oOpa3oM, KaMHEMETaTCIIBHYI0 Ma-
IIMHY HY)KHO PAacCIOJIOKUTh HA PaCCTOSHHUH
90 METpOB OT KPEMOCTHOW CTEHBI.

Omeem: 90.

5.5.1. Pewenue. OueBuaHo, npudop Oyner
paborate mpu  T(t)<1760(K)  wnmm

T, +bt+at’ <1760. C yueToM TOrO, HTO

T, = 1400K, a = —10K/vux’,
b =200 K/MUH HEpaBEHCTBO NPUMET BHU]I
1400 + 2007 —10¢* <1760 AN

t*—20t+36>0. Ilo cMmbIciy 3a7ayd MHO-
KECTBO  pEIICHWH 93TOr0 HEpPaBEHCTBA:
[0;2]U[18;4+00). HarpeBaTenb HYXHO OT-
KJIIOYHUTH B MOMEHT BPEMEHH [ =2 MUH.
Omeem: 2.
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5.6.1. Pewenue. Pabounii MOXKET HE MPOBE-
PATH XOJ HAMOTKHU Kabelis 10 TOr0 MOMEHTA,
Korjga yroi HaMmoTku @ <1200° wnu

2
a)t+ﬁ2t <1200. C yyeroM TOro, 4TO

®=20"/mun, B=4"/mun’, HepaBEHCTBO

41

MPUMET BUI 20t + 7 <1200 WA

> +10t—600<0. Ilo cMbIciTy 3a7a4l MHO-
KECTBO PpEIICHWH 93TOr0 HEpPaBEHCTBA:
[0;20]. PaGoumit momkeH mpoBepuTh pado-

Ty ne0elku He To3Ke, 4yeM uepe3 20 MUHYT
1ocJie Hayaja ee paboThl.
Omeem: 20.

5.7.1. Pewenue. MOTOIMKIUCT OYAET HAXO-
IUTHCS B 30HE (DYHKIIMOHUPOBAHUSI COTOBOM

at’
cBs3u moka S <30 wm Uol‘+7330. C

y4eToM TOTO, 4TO v, =57 KM/4,

a =12 km/u®, HepaBeHCTBO NpPUMET BH]L

124

STt + <30 wmm 27 +191-10<0. Ilo

CMBICITY 3a]]a9i MHOKECTBO PEIICHHUI 3TOTO
Hepasenctpa: [0;0,5]. MoTouukmuct Oyaer
HaXOJHUTHCS B 30HE ()YHKIIMOHUPOBAHHSI CO-
TOBOM cBs3U B TeueHue 0,5 gaca umm 30 mu-

HYT.
Omeem: 30.

5.8.1. Pewenue. Ilo ycnoBuio 3agauum MoO-
MEHT MHEPLUU KAaTyIIKU OTHOCUTEIbHO OCH
BpallleHUsI HE TMPEBBIIIAET MPEAEIbHOIO
3HAYeHHs 625 Kr-cM’, [I03TOMY BBIIIOJIHACT-
cA HEPABEHCTBO 1<625 AN

(m+2M)R?
2

TOM TOro, 4ro m=8 kr, R =10 cmMm,
M =1 xr, HEpaBeHCTBO IIPUMET  BUJ

(8+2-1)10°
2

h*+20h—125<0. Ilo cMblcly 3amadu
MHOJKECTBO DEUICHWH 3TOTO HEPaBEHCTBA:
[0;5]. MoMeHT MHEepUMH KAaTyIIKU OTHOCH-

+M (2Rh+1*)<625. C yue-

+1-(2-10-h+h2)£625 Wik

TEJIBHO OCU BpAlllCHWs HE IIPEBBIIIACT IIpe-
JIeIBHOTO 3HAYCHHs 625 Kr-cm” IIpU MaKCH-
MajabHOM /1 = 5cCM.
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Omeem: 5.
6. CTeneHHble HepaBeHCTBA

6.1.1. Pewenue. 110 yCclOBHIO 3a1a4u YCKO-
peHue aBToMoGmIs He MeHbire 5000 km/a7,
MO3TOMY BBITIOJTHSCTCS HEPaBEHCTBO
a>5000. Hcmomssys dopmyny v’ =2la,
HOJTy4aeM v*=2la>2-1-5000 wumm

v> >10000. YuuTsiBasg ycnosue v >0, Ho-
JTy4yaem v>100. Takum  oOpazom,
HauMEHBIIAs CKOpPOCTh, C KOTOpPOW Oyjaer
JBUTATHCS aBTOMOOWIIB, paBHa 100 km/4.
Omeem: 100.

6.2.1. Pewenue. 1lo ycnoBuio 3agayu BbI-
TaJKUBAIOLIAsl CUJIa MPU NOTPYKEHUH amma-
pata He Oousibiie, yem 78400 H, nmostomy
BBINOJIHsETCS HepaBeHCTBO [, < 78400 ummn

pgl’<78400. C ydeTroM TOro, 4TO
p =1000 k2/m> u g =9,8 H/kr, HepaBeH-
ctBo mpumeT Bujg 1000-9,8-1° <78400;

I’<8; [1<2. Takum 06pa3oM, MaKCHMalb-

Has JyTMHa pedpa Kyba paBHA 2 M.
Omeem: 2.

6.3.1. Pewenue. Ilo ycnoBuio 3agayu BbI-
TAJKUBAOIIAS CHJIa TIPU TIOTPY)KEHHUH arlia-
pata He Oousbire, ueM 336000 H, mosromy

BBINOJIHsAETCS HepaBeHcTBO [, <336000
wi ap gr’ <336000. C yueToM TOro, 4ro
a=42, p=1000«2/m, g=10 H/r,
HEPaBEHCTBO pUMET BUJI
4,2-1000-10-7° <336000, <8, r<2.
Takum o0Opa3oM, MaKCUMaJIbHBIA paanyc

anmapara paBeH 2 M.
Omeem: 2.

6.4.1. Pewenue. Ilo ycrnoBuio 3amauu u3Iy-
yaemasl 3BE3J0M MOLIHOCTh HE MEHee

9,12-10% BT, mo3TOMY BBINOIHSAETCS HEpa-
P>912-10% 50|
cST*>9,12-10°. C yueroM TOro, 4TO

BEHCTBO

c=57-10" un S:%-IOZO M°, HepaBeH-

CTBO IIPUMCT BUI
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5,7-10°® -%-1020 -T4>9,12-10%.

[IpeoGpa3yeM 3TO HEPaBEHCTBO:
25
T4 9,12-10%-16 ;
5,7-10°%.10%
74> (4-103)

VYuureiBags ycnosue 7 >0, momydaem

T%>16-16-10";

4

T >4-10°. Takum 00pa3oM, HauMEHbIIas
BO3MOKHAs TeMIlepaTypa 3Be3jbl paBHA
4000 K.

Omeem: 4000.

7. IpoOHO-pannoHaIbHbIEe HEPABEHCTBA

7.1.1. Pewenue. U3 opmyisl L+L:l
dd, f
npu f =30 Bepa3uMm d,:

LR N SR
d 30 d, 30 d,

Teneps onenum Benuuuny d, . Haumensiee

paccrosiHue d, Oyner IoCTUraTtbCs IpU

1
HanOOJIbIIEM 3HAYCHUU Pa3HOCTH — ——

d,’

I 1
PazHocTh — —— nocruraer HaubOJbILIErO
2

3HA4YCHHA IMPHU HAUMCHBIIEM 3HAYCHHUU PO-

1 1
6u — . [Ipobp — nocTUraeT HauMeHbILIEro
2 2

3Ha4eHUs NpH HauOOJbIIEM 3HAYEHUU d,,

TO ecTh Ipu d, =180.

Haiinem HCKOMOE 3HaUEHUE
1 1
d, 211(———]211L=36(CM).
30 180 36
Omeem: 36.

7.2.1. Pewenue. 1lo ycnoBuio 3agayv BbI-
MOJIHAETCS. HEPaBEHCTBO f (0)2450 J5R105

L2450.

L
C

fo=440 I'm u c¢=315 M/c, HepaBeHCTBO

C ywetom TOrO, dTO
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MPUMET BUJ 44?) >450. Taxk Kak
1-—
315
L
1-——>0, 1O UMeeMm
315
4402450(1—Lj; AP as
315 315 45

L e

315 45
HawmmeHpmee penieHne ITaHHOTO HEPaBEH-
ctBa v =7 . Takum oOpa3om, TEIJIOBO3 MpHU-
Oonmxaiics K I1uiarGopMe ¢ MHUHUMAaIbHOU
CKOPOCTBIO 7 M/cC.

Omeem: 7.

7.3.1. Pewenue. Ilo ycnoBuw 3amadvd CHiia
Toka / Oyner coctaBisTh He Oosiee 20% oT

CHJIBI TOKa KOPOTKOI'0 3aMBbIKaHUA 1 <o 1O=

9TOMY BBIIIOJIHACTCSA HCPaBCHCTBO
20 £

I<—1I, wm <—. C yuerom TO-

100 R+r 5r
ro, yto »=1OmM u & >0, moixyduM Hepa-

Sl. Tak xkak R+1>0, 1O

BCHCTBO
R+1

nmeeM R+1>5 wmm R >4 . Haumensliee
penieHue HepaBeHCTBA R =4 .
CrnenoBaTenbHO, cWjia TOKa OyIeT COCTaB-
nsTh He 6omee 20% OT cuiibl TOKa KOPOTKO-
T'0 3aMbIKaHUs TIPU HAUMEHBIIIEM COTIPOTHUB-
nennu e R =4 Owm.

Omeem: 4.

7.4.1. Pewenue. UToOBl IpEIOXpAHUTETL HE
pacIUIaBHIICS, CUJIA TOKA B Lenu / HE NOJIK-
Ha npesbiaTth 4 A. TlosTOMy BBINOJIHSETCS

HepaBeHCTBO [ <4 win %S 4. C yueroMm
Toro, yto U =220 B, HepaBeHCTBO NpUMET

BUI %34. Tak xak R >0, TO HUMeeM

22
R> TO wim  R>55. CnenoBaTeibHO,

MUHUMAJIFHOE COMPOTUBIICHUE  AJIEKTPO-
npudopa 55 Om.

Omeem: 55.

7.5.1. Pewenue. Ilo yclOBUIO 3aaud aM-
IJTUTY1a KoJIeOaHUW JOJDKHA MPEBOCXOIUTH
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BennuuHy A, He Gonee yeMm Ha 12,5%, mo-

STOMY BBINOJIHSIETCS HEPABEHCTBO
A, £ A(w)<1,1254, non

2
(0]
f" 2 <1,1254,.
a)p—a)

4, <

C yuerom Toro, 4to @, =360c™ u 4,>0,

HEPaBEHCTBO
360°

S 360" -

CTBO IIpH ycloBUaX 360° —w’ >0 u > 0.

2 2
360 —* > 360 5 @ <3607 — 360 ;
1,125 1,125

w’ <360 1- ! 'a)2<(@]2'
- 1,125) U3 )’

o’ <(120)";  @<120.

Haubonsbiee pelieHue HEpaBEHCTBA
o =120. CuegoBaTellbHO, MaKCHUMaJIbHAs

IpHUMET BHJ

~<1,125. Pemum 310 HEpaBeH-

vyactota @ =120 ¢
Omeem: 120.

7.6.1. Pewenue. Ilo ycnoBuio 3amauu ist
HOPMaJIbHOTO (DYHKIIMOHUPOBAHUS JIEKTPO-
ceTu oOl1ee COMPOTUBICHUE B HEH JTOJIKHO
ObITh HE MeHbIe 9 OM, MO3TOMY BBINIOJIHS-

R -R
€TCsl HEpaBeHCTBO R > 9 wim ——2->9 .
R +R,

Tak kak R >0, R, >0 u R =90 Om,

TO UMCEM:

90R,
90+R,
81R, 2810; R, >10.
Hanmensuiee pelienue HEpPAaBEHCTBA
R,=10. CaenoBarenpHO, HaWMEHBIIEE

>9; 90R, >9-(90+R,);

BO3MOXHOE comnpoTtusiieHue 10 Om.
Omeem: 10.

7.7.1. Pewenue. 1o ycnosuto 3amaun KIIJ
JIBUTATENIs JOUKEH OBITh He MeHblue 15%,
MMOATOMY BBITIOJTHSETCS HEPABEHCTBO 7] > 15

WIIH ﬁ-lOOZlS. Taxk xak 7,>0 u

1
T, =340 K, to umeem:
T, —340

100 >15; 1007, —34000 >157;;

1
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7, 2400.
Hanmensuiee pelienue HEPABEHCTBA
1, =400 . CnenoBaTenpbHO, MUHHMMAaJbHas
Temnepatypa Harpesarens 7, =400 K.
Omeem: 400.

7.8.1. Pewenue. 1o ycnosuto 3amaun KIIJ
KopMo3anapHuka He Oosbiie 21%, mostomy
BBITIOJIHSAETCS HepaBeHCTBO 1 <21% wnn

t,—t

& (B=0) Joov<21%.  Tax  xax
qz)pmz)p

m,, >0, ¢, =42-10° Jl/(xr - K),

9y = 8,3-10° JIx/kT, m, =83 xr, t, =10°C,
t, =100°C, To nmeem
4,2-10°-83-(100-10) _ 21
< .

8,3-10°m,, ~100°
" >4,2-103-83-90-100. m >18
”T 8310021
Hanmensuiee pelienue HEpPaBEHCTBA

m,, =18 . Cref0BaTeIbHO, HAMMCHBIIIEE KO-

JUYECTBO JpPOB, KOTOPOE IOHAA0OUTCS
CXKedb B KOpPMO3allapHUKe, cocTaBisieT 18
KT.

Omeem: 18.

7.9.1. Pewenue. Ilo ycnoBuio 3amayu J1aB-
JeHue p He noJpkHO npeBbimath 140 klla,

I03TOMY BBITIOJIHSAETCS HEPaBEHCTBO
p <140 wnu %smo. C ygerom TOTO,
s
aro m=1260 1, [=18 M, g =10 m/c’, He-
PaBEHCTBO NPUMET BUL % <140. Tax
X
Kak s> 0, To nuMmeeM:
s> 22000 s 05,
2-18-140
Hanmensuiee pelienue HEpPAaBEHCTBA

s=2,5. CnegoBarenbHO, HAUMEHbLIYIO

BO3MOXHYIO IUPHHY OIMIOPHBIX OAJOK paBHA
2,5 m.
Omeem: 2,5.

7.10.1. Pewenue. Ilo ycnoBuw 3agadyu

HalpsDKEHHE Ha Harpyske He MeHee 50 B,
IMO3TOMY BBITIOJIHACTCS HCPaBCHCTBO
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U > 50 uam

>50. C yueTroMm TOTO, YTO
R+r

e=55Bwu r=0,5 Om, HEepaBeHCTBO TIpH-

MET BHJ >50. Tak kax R >0, TO

R+0,5
nMeem: S5R > SO(R + 0,5); R2>5.
Hanmensiiee pemreHne HepaBeHCTBA R =5.
CnenoBarenbHO, HAUMEHbIIEE 3HAYEHUE CO-

MIPOTUBIIEHUS Harpy3ku 5 Om.
Omeem: 5.

7.11.1. Pewenue. 1lo ycioBuw 3amadvd B
Cpelle 4yacToTa CUrHalla B IPUEMHHUKE f He
Mmenee 160 I'u, mo3tomy BHINIOJIHAETCS HEpa-

£2160 wm f,< % >160. C

BEHCTBO
c—U

yderom Ttoro, uto f, =150 I'm, u =10 m/c
nu v=15 M/c, HEpaBEHCTBO NPUMET BUJ
c+10
c—15
umeeM: 15(c+10)>16(c—15); ¢<390.
HaubGonpiiee pemieHue  HepaBeHCTBa
¢=390. CnemoBarenbHO, MaKCHUMAaJIbHas
CKOpOCTBH PacIpOCTPaHEHHs CUTHAJIa B Cpe-
ne 390 m/c.
Omeem: 390.

150-

>160. Tak kak c¢—15>0, TO

7.12.1. Pewenue. 110 ycioBuIO 3a1a4u CKO-
pOCTh TOTpYKEeHHSI OaTuckada HE TPEBBI-
maeT 2 M/C, TI03TOMY BBITIOJHSETCS Hepa-

BEHCTBO L <2 WIH c-mél C yue-

f+h

TOM TOTO, YTO ¢ =1500 m/c U
fo =749MI'y, HepaBEeHCTBO IPHUMET BHJ
1500- L7 <5

f+749

Tak kak [ +749 > 0, To umeem:

750(f —749)< f+749; f<750.
Haubonsmiee pelieHue HEpaBEeHCTBa
f=750. CnenoBarenpHO, HauOOJIBIIAS
BO3MOJKHAsI 9acTOTa OTPAXCHHOTO CHUTHAJa

750 MTI'1.
Omeem: 750.

7.13.1. Pewenue. 11o ycnoBuro 3a1ayu J1aB-

JIeHHe, OKa3bIBaeMOE Ha ONOpYy, He OojblIe
400000 ITa, mosTOMY BBINOJHSETCS HEpa-
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BeHCTBO P <400000 wiu 4n11)g2 <400000.
T

C yuerom ToOro, uyrto m=1200 kr,
g=10 m/c”, 7 =3, HEepaBeHCTBO MpPUMET

4-1200-10
2

BUJ <400000. Tak kak D >0,

TO UMEEM:
D> 48000 :
3-400000

Hanmensuiee pelienue HEpPAaBEHCTBA

D =0,2. CnemoBaTelbHO, HAaMMEHBIINMN

D?*>0,04; D>0,2.

BO3MOKHBIN JUamMeTp KOJOHHBI 0,2 M.
Omeem: 0,2.

7.14.1. Pewenue. I1o ycrnoButo 3a1auu cuia
F, npunoxxeHHas K aBTOMOOMJIIO, HE MEHb-
me 2400 H, mosToMy BBINOJIHSETCS Hepa-

percteo £ 22400 wmn 272 >2400. C
t

y4eToM TOro, uto m =2160 kru § =500 M,
HEPaBEHCTBO MpUMET BUI
2-2160-500
t2
uMeeM > <900 wm ¢<30. HaunGombmree
pemienue HepaBeHcTBa ¢ =30. Cnenosa-
TEeIBbHO, HanOOJbIIee BpeMs IMOCIEe Hadalia
JBIDKCHUSI aBTOMOOWIISI, 3a KOTOpO€ OH

MIPOMJET yKa3aHHbIN IyTh, cocTaBiseT 30 c.
Omeem: 30.

>2400. Tak kak (>0, TO

8. UppanuoHajbHble YyPABHEHUSA

8.1.1. Pewenue. Ecnu ropu3oHT BHJEH Ha
paccTossHUM 4 KM, TO BBINIOJIHAETCS pPaBEH-

ctBO /=4 wiu v2Rh =4. C yuetom TOTO,
910 R = 6400 KM, NoJiydaem:

N2-6400-h =4; 2-6400-h=16;
h=0,00125.

Wrak, ecnu HabmrogaTeslb BHAUT TOPH-
30HT Ha PACCTOSTHUM 4 KM, TO OH HaXOIUTCS
Ha BeicoTe 0,00125 kM Haj 3eMIICH.

Omeem: 0,00125.

8.2.1. Pewenue. Ecin 4elloBeK, CTOSIIHMI Ha
IUSDKE, BUAWT TOPH30HT HA PACCTOSHHUH
4,8 KM, TO BBITIOJHSETCS paBeHCTBO [ =4,8

1503071 ‘/R—h =4,8. Tak kak, R =6400 km,
500

TO UMCEM:
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/6400-h_48, /64-h 24,
500 o 5 5°

64-h 242 )

5 57

Wrtak, eciayd 4YeI0BEK, CTOSAIIMA Ha IIJISDKE,
BHJIUT TOPU30HT Ha PACCTOSIHHH 4,8 KM, TO
OH HaxoaUTCs Ha BeIcOoTE 1,8 M Haj 3eMIIEH.
Ecau xe demoBek, CTOSIIMI Ha INIDKE,
OyZeT BHIETh TOPH30HT Ha PACCTOSHHU

6,4 KM, TO BBITIOJHSECTCA paBeHCTBO [ = 6,4

AN ‘/R—h =6,4. Tak kak, R =6400 km,
500

TO UMCEM:

/6400-h_64, /64-h 64,
500 7 5 10°

64-h 64>

5 10°7

Wtak, ecin 4enoBeK, CTOSIIUN Ha IUISKE,
BUJIUT TOPU30HT Ha paccTosiHuM 6,4 KM, TO
OH HaxXOIMTCS Ha BEICOTE 3,2 M HaJ 3eMJICH.
CrnenoBaTenbHO, YEIIOBEKY HYXKHO TIOJI-

Hatbes Ha 3,2—-1,8=1,4 (m).

h=1,8.

h=3,2.

Omeem: 1,4.
9. UppanuoHajibHble HEPABEHCTBA

9.1.1. Pewenue. Ecii 4elloBEK, CTOSIIHI Ha
IUSDKE, BUAWT TOPH30HT HA PACCTOSHHUH
4,8 KM, TO BBITIOJHSETCS paBeHCTBO [ =4,8

WIn ‘/R—h:4,8. C yderom TOrO, YTO
500

R =6400 xM, nojiyuaem ypaBHECHHE:

/6400-h_48, /64-h 24,
500 o 5 5°

64-h 242 )

5 57

HTak, eciiv 4eI0BEK, CTOSIINN Ha IIIDKE,
BHJIUT TOPU3OHT HA paccTOsiHUM 4,8 KM, TO
OH HaxoJUTCs Ha BeIcOoTE 1,8 M Haj 3eMIIEH.
Ecau xe demoBek, CTOSIIMI Ha INIIKE,
OyneT BUIIETh TOPU3OHT HA PACCTOSHUU HE
MeHee 6,4 KM, TO BBITIOJTHSETCSI HEPAaBEHCTBO

[>6,4 umn ‘/R—h26,4. C yuerom TOTO,
500

910 R = 6400 KM, OJIy4aeM HEPaBEHCTBO:

h=1,8.
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/6400-h /64-h 64
— 2>6,4; >—;
500 5 10

64-h _ 647

> 207 .

5 10%

Wrak, ecii 4enoBeK, CTOSAIINHA Ha IUISDKE,

BHJIUT TOPU30HT HA PACCTOSHUU HE MEHEe

6.4 KM, TO OH HaXOJQUTCS Ha BBLICOTE HE Me-
Hee 3,2 M Haj 3eMIIeH.

CrnenoBaTenbHO, YEIIOBEKY HYXKHO TIO-

HATBCS He MeHee yeM Ha 3,2—-1,8=1,4Mm. C

h=3,2.

YYETOM TOTO, YTO Ka)K/ias CTYIIEHbKA UMEET
BeicoTy 0,2 M, HaWMeHbIIEEe KOJIUYECTBO

1,4
CTYNEHEK paBHO —— =7 .

Omeem: 7.

9.2.1. Pewenue. Ilo ycmoBuw 3agadyu
HaboaTeNlb BUAUT TOPU3OHT HA PACCTOS-
HUU He MmeHee 4 KHJIOMCTPOB, IMO3TOMY BBI-
MOJIHAETCS ~ HEPABEHCTBO [>4 1581051

‘ /R—h >4, C ydyeroM TOro, 4TO
500

R =6400 kM, HEpaBEHCTBO NPUMET BH]

6400 A
—— > 4. IlomyuynuM paBHOCUIIBHOE He-

500
PaBEHCTBO:
S0 516, w2182, x1,05.
500 64
Hanmensiiee pelienue HEPaBEHCTBA

h=1,25. CnenoBaTeabHO, HAMMEHbBIAS BbI-

COTa, Ha KOTOPOH CIIEAyeT pacrojararbcs
HaOJII0JaTeII0, COCTABIAET 1,25 M.
Omeem: 1,25.

9.3.1. Pewenue. Ilo ycnoBuIo 3a1a4u aBTO-
MOOWJIb MPUOOPETAET CKOPOCTh HE MEHee
100 xM/4, TOSTOMY BBIIOJIHSAETCS HEpaBEH-

ctBo v >100 wimu +2la >2100. C yyerom
TOro, 4ro /=1 KM, HEpPaBEHCTBO INPUMET

BUa +2-1-a >100. Bo3Bons B kBajpat obe
4acTU HEPABEHCTBA, NHOJyduM 2a >10000
i a > 5000. Hanmenbliee penieHue He-
paBeHcTBa  a=5000. CraenoBarenbHO,
HaUMEHBIIIEe YCKOPEHHE, C KOTOPBIM J0J-
’KeH JIBHUraTbCcs aBToMoOuinsb, S000 KM/,
Omesem: 5000.
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9.4.1. Pewenue. Ilo ycnoButo 3amadym
HaOmrogaemasi UIMHA pakeThl He Oosiee 4 M,
II09TOMY BBINOJIHAETCS HEpPaBEeHCTBO [ <4
2

2

npumer Bua S [1— v > <4. Tax kax
(3-10%)
v >0, To UMeeM:
2 2
0<1- v <E' i< v

(a0) 2 25—W31;

P
5

=<1; 180000 <v <300000.
3-10

Hanmenbmiee  penieHue  HepaBeHCTBA
y=180000 . CnemoBarenbHO, MUHUMAaIbHAS

ckopocTh pakeTsl 180000 xm/c.
Omeem: 180000.

10. IToka3are/ibHbIC YPABHEHUS

10.1.1. Pewenue. 1o ycioBuro 3agaum Mac-
ca U30TOIla paBHA 5 MI', IIOOTOMY BBIIIOJIHA-

t
ercst paBeHCTBO m(t)=5 mmm m,-2 7 =35.
C ywerom TOro, uro m,=40 Mr mu

T =10 MuH, YypaBHEHHME IIPUMET BUJ

t
40-2 ' =5. Pemas 310 ypaBHEHHUE, IMOIY-
YUM:

LA | _r ¢
210 =—;210=27 ——=_3: t=30.
8 10
Takum o0Opa3oMm, Macca uzortomna Oyner

paBHa 5 Mr uepe3 30 MUH.
Omeem: 30.

11. IToka3aresbHbIEe HEPABEHCTBA

11.1.1. Pewenue. PaccMOTpUM HEPABEHCTBO
t t

12.21553: 2 155272; —%>—2; £<30.

B teuenue 30 yacoB coaepkanue HaTpus-24
B BEIIECTBE OYJECT MPEBOCXOIUTH 3 MT.
Omeem: 30.

11.2.1.  Pewenue. W3

pV* = const

COOTHOIIICHU A

BbIpasuM JaBJICHHUEC

. const

pP= Vk . Io YCJIIOBHIO 3aaa4U OaBJICHUC p
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He Hike 3,2-10°Ta, IMO3TOMY BBITIOJTHAECTCS
HEPABEHCTBO p>3,2-10 wumm

const
Vk

>3,2-10°. C yuetoM TOrO, 4To kK zg

u const =10° Ila- M’ , HEpaBEHCTBO MPUMET
10° 6
BUI —=>3,2-10". Tak kak V' >0, 1O

V§

HUMECCM.
s 5 s s
a0 il

S———; V<
3,2-10 32
r<(2°); v<2?; v<0,125.
Haubonpiiee  pemieHue  HepaBeHCTBa
V =0,125. CaenmoBaTeilbHO, HaWOOJBIINIA
00BbeM, KOTOPBI MOKET 3aHUMaTh ras, Co-

crasisier 0,125 a’.
Omeem: 0,125.

11.3.1. Pewenue. IlycTh HauanbHBIN 00BEM

rasa paBeH V|, HadyalbHOE JABICHHE B Ia3e
paBHO p,. U3 cootHowmenus p,V* =const

const

BBIPA3UM JABIICHUE p, = . Ilyctp HO-

1
BbIil 00BbEM ra3a paBeH V,, HOBOE JlaBJIEHUE

B Ta3¢ paBHO p,. M3 cooTHOImIEHHA

p.V,' = const BBIPA3UM JaBJICHUE
const
Py = P
v,

[lo ycrmoBuro 3a1aum JaBieHuUeE ra3a yBe-
JINYUTCS HE MEHEE, YEM B YEThIPE pas3a, Io-

ATOMY BBITIOJHSETCS HEPaBEHCTBO &24
)2

a

const const v,
: >4 u|—L| >4. Tak kak

a " a
N £
00BeM raza YMCHBIIACTCA BABOC, TO IIOJIY-

yaeM HepaBeHCTBO 2°>4 wim a>2.
HawumenbItiee 3HaUue€HWE KOHCTAHTHI d pPaB-
HO 2.

Omeem: 2.

11.4.1. Pewenue. Tak Kak Ha4aJIbHBIH 00b-
eM rasa paBeH 1,6 JI, HA4aJIbHOE JTaBJICHHUEC B
ra3e paBHO OJIHOHM aTtMocdepe, TO HAXOIUM

const =1,6"". U3 COOTHOIIIEHHUS
pV"* = const BBIPA3UM JaBJICHUE
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. const

- s
Hacoca BBIIEP/KUBACT JaBICHHE He Ooiiee
128 armocdep, MO3TOMY BBINIOJIHIETCS He-

const<128. C

pa =

. Ilo ycnoBuro 3amauu MmopuIeHb

paBeHCTBO p <128 wnu

y4eToM Toro, uto const=1,6"", nepapen-
1,4

i <128. Tak kak

CTBO IIPUMCET BHU[J

V >0, To nMeeM:

7
Z 7
(1’6]5 <2’ (E] 3(25)7; 1’6332;
|4 |4 V

V21’6
32

: V'>0,05.

Hanmensuiee pelienue HEpPaBEHCTBA
V'=0,05. Takum o0pa3om, ra3 MOXKHO

c)KaTh 40 MUHUManbLHOTO 00BheMa 0,05 .
Omeem: 0,05.

12. Jlorapu¢gmuveckne ypaBHeHUs

12.1.1. Pewenue. 1o ycioBuro 3a1auu Jin-
Ha TpyObl paBHa 84 M, IOSTOMY BBIIIOJIHSET-
cA PaBEHCTBO x =284 1581051

8 n

a—Ilog, =84 . C y4eToMm TOTO, 4YTO

T, =20C, T =60"C, m=0,3 kr/c,

e 07, y=uBn
ke C m-C
ypaBHEHHE MTPUMET BHU]I

0.7 4200-0,3 log 60-20

c=4200

=84 . Pemas s3to

21 > T-20
YpaBHEHHE, ITOJTyINM:
4 4
log, 0 =2 0 =4; T=30.
T -20 T-20

3nauut, Boaa oxuaaurcsa g0 30°C.
Omeem: 30.

12.2.1. Pewenue. 1lo ycnoBuro 3agadu npu
CcKaTUU raza Oblla coBepleHa paboTa B
10350 I, mosTOMY BBINOJHSAETCS paBEH-

ctBo 4=10350 wm auT10g2$:10350.

2
C ygerom Toro, uro v =3 mous, V, =8 1,
a=5,75, T=300 K, ypaBHEHHE NpPHUMET
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Buxg 5,75-3-300-log, ; =10350. Pemmum
2
ypaBHenue. [lonyunm

5,75-3-300-log, i =10350; log, i =2;
£ £
8 =4, V,=2.
£
3HauuT, BO3AyX OyJeT 3aHuMaTh 00bEM 2 JI.
Omeem: 2.

13. Jlorapu¢gmuyeckne HepaBeHCTBA

13.1.1. Pewenue. Ilo ycnoBuw 3agadu mo-
CJIe BBIKJIFOYEHHs TEJIEBHU30pa IPOLLIO HE
MeHee 21 ¢, MOo3TOMy BBIIIOJIHSIETCS Hepa-

BEHCTBO f>21 wm aRClogz%Zﬂ. C

y4eToM  TOro,  49TO C=2-10"° @,
R=5-10° Om, U, =16 B, a =0,7, nepa-

BCHCTBO HpI/IMeT BU]L
0,7-5-10°-2-10°° -logzgz 21;

log2§23; E28; U<2.
U U
Haubonpmiee pemenue HepaBenctsa U =2.
CnemoBarenbHo, HauWOOJbIIEE BO3MOYKHOE
HaIpsDKEHHE Ha KoHJeHcaTtope U =2 kB.
Omeem: 2.

13.2.1. Pewenue. 1lo ycnoBuro 3agadu npu
cKaTUU BO3Jyxa Obuia coBepiieHa paboTa
He Oosiee ueM 6900 JIx, TO3TOMY BBITIOIHS-
ercs HEPaBEHCTBO A <6900 1581051

auTlog2&£6900. C yderoMm TOTrO, YTO
b

v =2 mous, p, =15 armocdepsl, o =575,
T =300 K, HepaBeHCTBO IPUMET BUJ]
5,75-2-300-log21p—g£ 6900

Pemras HepaBeHCTBO, OTYyYHM

log2&£2; &34; p,<6.
L5 L5
Hauboupiee pemeHne AaHHOTO —Hepa-
BEHCTBA p, = 6. 3HAYMT, BO3IyX B KOJIOKOJIE
MOKHO CXaTh JI0 HAaWOOJIBIIETO JaBJICHUS
p, =6 artmocdep.
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Omeem: 6.
14. TpuronomeTpuyecKue HepaBeHCTBA

14.1.1. Pewenue. Ilo ycnoBuio 3amadyu Bpe-
M T0JIeTa Msi4a HE MEHbIE 3 CeKyH., IO0-
3TOMY BBHITIOJIHSCTCS HEPABEHCTBO [ >3 WK
2vu,sina
g
v,=30mMc u g=10 M/C”, HEpaBEHCTBO
2-30-sinx
10
Pemaem HepaBeHCTBO:

30°+360° - n<a<150°+360°-n, necZ.

C yuerom Toro, uto 0° <a <90°, nomyyaem

>23. C ygeToM TOro, 4YTO

) 1
IIPUMET BUJ >3 w sino > 5

npu n=0 pewmenus 30° <a <90°, u3 xo-
TOPBIX HauMeHblee o = 30°.
Omeem: 30.

14.2.1. Pewenue. Ilo ycnoBuio 3ama4m pac-
Kpy4HMBAIOIUKA MOMEHT M He MeHbIIe
0,75 H - M, MO3TOMY BBIIIOJIHSIETCSI HEPABEH-

ctBo M >0,75 wm NIBI*sina >0,75. C
ydyeToM Toro, uto [ =24, B =3-10" Tn,
[=05M u N=1000, HEpaBEHCTBO IpH-

wer Bux 1000-2-3-107-(0,5)" sina > 0,75
Wiy sina > % Pemraem HepaBeHCTBO:

30°+360° - n<a<150°+360°-n, necZ.
C yuerom toro, uto 0° <a <90°, nomyyaem
npu n=0 pewmenus 30° <a <90°, u3 xo-

TOPBIX HauMeHblee o = 30°.
Omeem: 30.

14.3.1. Pewenue. Jlamnouka ropuT, €ciu
HaIlpsDKEHHUE Ha JIaTYUKe He Hike yem 1B.
B »TOM cinydae A0MKHO OBITH BBIIOJHEHO
HepaBeHCTBO U >1 mm U sin(wf+@)>1.
C ygerom Toro, uto U, =2 B, ©=120"/c,
¢=-30°,
2sin(120°#-30°) >1. Pemas pganHoe Hepa-

HCPaBCHCTBO IMpUMET BHUJT

BEHCTBO, ITOJTYIHM:
sin(120°¢—-30") > 0,5;
30°+360°n<120°¢t—30° <150° +360°n,ne Z,
60° +360°n <120°¢t <180° +360°n, ne Z,
0,5+3n<t<1,5+3n, ne”.
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Tak kak 0<¢<1, To npu n=0 umeeMm

< t<1. 3HauuT, I1aMmoyka OyJIeT roperb

N | —

1 1
B TEYCHHUE I—E:E(C), YTO COCTaBJISET

50% mepBo CeKyH/BI TOCIIEe Havayia pado-
THIL.
Omeem: 50.

14.4.1. Pewenue. Tlo ycrnoBuio 3amaud Ia-
PUK OTOPBETCS OT TIOBEPXHOCTH, €CIIA CHIa

F, ne menee ueM 2-10~° H, mostomy BbI-
TONHSIETCS HepaBeHCTBO F,>2-10"° wmm
gquBsina >2-107°,
g=2-10°Kn, v=5wm/c, B=4-10" Tax,
HEPaBEHCTBO IpUMET BU/]I
2:10°-5-4-10"sina >2-107" Wi

C yderom TOTO, 4TO

. 1
sina 2 5 Pemraem HepaBeHCTBO:

30°+360° - n<a<150°+360°-n, necZ.
C yuerom Toro, yto 0° <o <180°, momyua-
em ipu n=0 pemwenus 30" <o <150°, u3

KOTOPBIX HauMeHblee a = 30°.
Omeem: 30.

14.5.1. Pewenue. MsUUK TPOJETUT HAL
CTEHOW BBICOTOM 4 M Ha pacCcTOsHUU | M,

ecu OyJeT BBITIOJIHEHO HEPaBeHCTBO H > 5
2

I :—O(l —cos2a)>5. C y4eToM TOro, 4yTo

v,=20 M/c u g=10 M/C:, HEPaBEHCTBO
20°
4-10

MPUMET  BH] (I-cos2a)=>25 wmm

1
cos2a < 5 Pemraem HepaBeHCTBO:

60" +360° -n <20 <300° +360°-n, n € Z.

C yuerom Toro, uto 0° <2a <180°, nomy-

yaem npu n=0 pemenusa 60° <2a <1807,
U3 KOTOpBIX HamMmeHmbuiee 2a=60° wu
a=30°.

Omeem: 30.

14.6.1. Pewenue. Msuuk mepeneTuT pexky

mupuHoi 20 M, eciii OyzeT BBINOJIHEHO He-
2

paBeHcTBO L >20 wuiau Y sin2a>20. C
g
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yderoM  Toro, 4ro U, =20 M/c Hm

g=10 m/c”,
: 1
Wsin 20220 wm sin2a > 5 Pemraem

HCPaBCHCTBO IMNPHUMET BHU]J

HEPABEHCTBO:
30°+360° - n <20 £150°+360° -n, ne Z.
C yuerom Toro, uto 0° <2a <180°, nomy-
gaeMm npu n=0 pemenusa 30" <2a <1507,
U3 KOTOpbIX HamMmeHmpuiee 2a=30° wu

a=15°.
Omeem: 15.

14.7.1. Pewenue. 3]1C unnykuuu He Oymet
npessimats 107 B, ecru Gyaer BHIIOTHEHO
HepaBeHCTBO &, <107 mmm aScosa <107,
C yuwerom Ttoro, uro S=05M wu

a=4-10" Ta/c, HEPaBEHCTBO MPUMET BHUJ
1
4.10*.0,5-cosa <10 wm cosa SE.

Pemaem HepaBeHCTBO:
60° +360° -n<a <300°+360° -n, neZ.

C yuerom Toro, uto 0° <a <90°, nomyyaem
npu n=0 pewmenus 60° <a <90°, u3 xo-
TOPBIX HAaUMeHbIIee o = 60°.

Omeem: 60.

14.8.1. Pewenue. CoBepiieHHas padora 0y-
ner He meHee 2000 x/[x, eciu Oyzner BbI-
MOJIHEHO HepaBeHCTBO A4 >2000 wm
FScosa>2000. C yyeroM TOro, 4TO
F =80 kH u §=50mM, HepaBeHCTBO IpH-
MET  BHU] 80-50-cosa >2000 1581051

1
cosa > 3 Pemraem HepaBeHCTBO:

—60" +360" - n<a <60°+360"-n, n e Z.
C yuerom Toro, uto 0° <a <90°, nomyyaem
npu n=0 pemenus 0° <o <60°, U3 Korto-

pBIX HanOoubiee o = 60°.
Omeem: 60.

14.9.1. Pewienue. MomHocTh Oyner HE Me-
Hee 75 kBT, ecnu Oynmer BBINIOJIHEHO Hepa-
BeHCTBO N >75 unmu Fvucosa >75. C yue-
TOM TOro, uto F =50 kH m v =3 M/c, He-
paBeHcTBO mpuMer Buix S50-3-cosa > 75

1
WK COSQ > 5 Pemaem HepaBeHCTBO:
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—60" +360" - n<a <60°+360"-n, neZ.
C yuerom toro, yto 0° <a <90°, nomyyaem
npu n=0 pemenus 0° <o <60°, U3 Korto-

pBIX HanOousblee o = 60°.
Omeem: 60.

14.10.1. Pewenue. Tlo ycnoBuro 3ama4yu me-
puon He mpeBocxoaut 1600 HM, MOdTOMY
BBITIOJIHAETC HepaBeHCTBO d <1600 wnmm

{d <1600. C ywerom TOro, 4TO
sin @
A =400 HM U k =2, HEpAaBEHCTBO IPUMET
2-400 :
BHJlT — <1600. Tak xak sin@>0 mpu
sin @

Bcex 3HaueHusx ¢ €(0°;90°], to pemaem
. 1
HEPABEHCTBO SIN P = 5 :

30°+360" -n<@<150"+360° -n, n e Z.
C yuerom Toro, yto 0° <a <£90°, nonmyyaem
npu n=0 pemenus 30° <@ <90°, u3 xo-
TOpPbIX HauMeHsbIiee @ =30°.
Omeem: 30.

14.11.1. Pewenue. Ilo ycnoBuio 3amgadud B
pe3yibTaTe COyJapeHHsl BBIACTUIOCH HE
MeHee 50 mKoyned, TOATOMY BBIITOJIHAETCS

HepaseHctBo O >50 mmu mo’sin® a >50.
C yderom Toro, uto m=2 kr u v =10 m/c,
HepaBeHCTBO npumer Bua 2-10°sin’ a > 50

. 1
wi sin’ o > 7 Pelnaem HepaBeHCTBO:

M_l; 1—cos2a Zl; cos2a Sl;
2 4 2 2

60" +360° -n <20 <300° +360°-n, n € Z.

C yuerom Toro, uto 0° <2a <180°, nomy-

yaeMm npu n=0 pemenusa 60° <2a <1807,
13 KOTOPBIX HanMeHblee 2a = 60°
Omeem: 60.

14.12.1. Pewenue. Ilo ycrmoBuro 3amgadu
BpeMms KaTepa B myTu He Gosbuie 200 c, mo-
9TOMY BBIIOJIHAETCS HEpaBeHCTBO ¢ <200

L
wm —ctga <200. C yderoM TOro, 4TO
u
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L=100mm u u=0,5M/c, HEpaBEHCTBO

MIPUMET BU]L %ctga <200 mmm ctga <1.

2

Pemaem HepaBeHCTBO:
45°+180° -n<a <180°+180° -n, n € Z.

C yuerom Toro, uro 0° <a <90°, moyqaem
mpu n=0 pemenus 45 <a <90°, u3z Ko-
TOPBIX HAUMEHbIIEE o = 45°.

Omeem: 45.

14.13.1. Pewenue. Ilo ycrmoBuro 3amgadu
maaTdopma J0KHA pa3orHAThCS HE MEHee
yem 110 0,25 M/c, TO3TOMY BBITIOJIHSIETCS HE-
PaBEHCTBO u=>0,25 1581051

vcosa >0,25. C ydeTom TOrO, 4TO
m+M

v=3 M/c, m=80 kxru M =400 xr, Hepa-
BEHCTBO MIPUMET BUI
80
80+ 400
Pemaem HepaBeHCTBO:
—-60° +360° -n<a <60°+360°-n, neZ.

C yuerom Toro, uto 0° <a <90°, nomyyaem

-3-cosa>0,25 wmwm cosa 2%.

npu n=0 pemenus 0° <a <60°, U3 Korto-
pBIX HanOoubiee o = 60°.
Omeem: 60.

14.14.1. Pewenue. 1o ycnoButo 3a1auu Ku-
HETUYeCKasi SHeprus rpyza Oyner He MEHee

5-107 JI, HOSTOMY BBHINOIHSETCA HEpa-
2

Bererso E>5-107 wm 22 >5.107. C

yueroMm Toro, uro m =0,08 u 3akoH u3Me-
HeHUs1 ckopoctu U(¢) =0,5sinz¢, moyda-

2
e %25-10‘3, 0?>0,125,
(0,5sin7tt)220,125. PemraecM  HepaBeH-
CTBO:
. 1 1- 2 1
sinzwt>—; MZ—; cos2mt <0;
2 2 2

T+2rn<l2nt<2x+2xn, ne;
1
§+n£t£1+n,neZ.
Tak kak 0<¢<1, To npu n=0 umeeMm

<t<1. 3HauuT, KUHETUYECKas SHEeprus

17.10.2013. www.alexlarin.net

rpysa 6yner He MeHee 5-107 ]Ik B TeueHue

1 1
1—5 = E(c) , 9T0 coctasisieT 0,5 OT mepBoi

CCKYH/IBI.
Omeem: 0,5.

14.15.1. Pewenue. 1o ycnoButo 3a1auu Ku-
HETUYECKasi SHEPTusl rpy3a OyJIeT He MeHee

5-107 JIx, HOITOMY BHINOIHSETCS HEpa-
2

Bercrso E>5-107 wm 22 >5.107. C

yueTroM Toro, yro m =0,08 u 3akoH u3Me-
HeHusi ckopoctu L(t) =0,5cosz ¢, moiyda-

2
eM %25-10‘3, 0 >0,125,
(0,500871’1‘)2 >0,125. PemaeM HepaBeH-
CTBO:
COSzﬂ'tzl; %2%; cos2mt>0;

2rn<L2nt<nmw+2nn, nel;
1
n<t<—+n,nel.
2
Tak kak 0<¢<1, To npu n=0 umeeMm
1
0<t< 3 3HAuUUT, KUHETUYECKas IHEeprus
rpysa 6yner He MeHee 5-107 ]Ik B TeueHue
1 .
E(c) , uto cocrtaBisier 0,5 OT mepBoM ce-

KYHJIBI.
Omeem: 0,5.

14.16.1. Pewenue. Ilo ycrmoBuro 3amgadu
CKOPOCTh JIBIDKEHHUSI Tpy3a IPEBHIIIACT
2,5 cM/c, TIOATOMY BBITIOJIHAETCS HEPaBEH-
ctBO L(¢)>2,5 mmm Ssinzwt>2,5. Orciona

MOJTy4aeM:
sint=>0,5;

%+2nnsms%ﬂ+2ﬂn, nez;

l+2n£t£§+2n, nez.
6 6

Tak kak 0<¢<1, To npu n=0 umeeMm

%S tsg. 3HAYUT, CKOPOCTh JBHKEHUS
rpy3a TmpeBblnana 2,5cMm/c B TeYeHHUE
51 4 2
———=—=—(c), 4TO COCTaBJIsieT
6 6 6 3
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%z 0,666... ot nepBoit cekyH ibl. OKpyrJss,

nostyuum 0,67.
Omeem: 0,67.

15. ®@opmy.Jibl ¢ AMCKPETHBIMH
3HAYEHUSIMH NepeMeHHbIX

15.1.1. Pewenue. TloacraBum B dopmyny
HanOOJIBIIINE 3HAYCHHS TIOKa3aTelen

30:3-2+2+2-2’
A

o 2
U HaWJeM 3HaueHue A4 = g .

Omeem: 0,4.

15.2.1. Pewenue. TloacraBum B dopmyny
HauOOJIbIINE 3HAUCHHMS ITOKa3aTelIe
_2:5+5+3-5+5

A
Y HailgeM 3HaueHue A =35.
Omeem: 35.
15.3.1. Pewenue. IloacraBum B opmyny
OJIMHAKOBBIE 3HAYCHUS BETUUUH

1

2

R SR+R+3R+R
A
U HangeM 3Hauenue A4 =10.
Omeem: 10.

15.4.1. Pewenue. TlogcraBum B opmyny
M3BECTHbBIE 3HAYCHUSI BETUUUH

R=0,9- 0’9_00’0325_10 =0,65.
10+1) >
0,9+0,1
Omeem: 0,65.

15.5.1. Pewenue. TlogcraBum B (opmyny
M3BECTHbBIE 3HAUCHUSI BEJTMUUH

R=0,65— 0’65506;720 =0,625.
(20+1)
0,65+0,1
Omeem: 0,625.
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OT1BeThI

1. JIuneiinbie ypaBHeHHU S

Hkookk

1.1.1. 25. 1.1.2. 40. 1.1.3. 12,5.

Aok ok

1.2.1. 250. 1.2.2. 122,5.

2. /IluHeHHbIe HEPaBeHCTBA

Aok ok

2.1.1. 5000. 2.1.2. 5500. 2.1.3. 7500.

3. Kpagparuynas pyHkuus

Aok ok

3.1.1. 1. 3.1.2. 1,15. 3.1.3. 1,45.

Aok ok

3.2.1. 12,8. 3.2.2. 5,55. 3.2.3. 8,6.

4. KBaapaTHble ypaBHeHHU S

Aok ok

4.1.1. 50. 4.1.2. 100. 4.1.3. 500.

Aok ok

4.2.1. 20. 4.2.2. 100. 4.2.3. 42.

Aok ok

4.3.1.2.4.3.2.6.43.3. 7.

5. KBagpaTHble HepaBeHCTBa

Hookk
5.1.1. 6. 5.1.2. 10. 5.1.3. 9.

Aok ok
5.2.1. 1,2.5.2.2. 1,6. 5.2.3. 1,6.

Aok ok
5.3.1.2.5.3.2. 2,5.5.3.3. 4,8.

Hookk
5.4.1. 90. 5.4.2. 60. 5.4.3. 110.

Aok ok
5.5.1.2.5.5.2. 4. 5.5.3. 4.

Aok ok
5.6.1. 20. 5.6.2. 15. 5.6.3. 30.

Hookk
5.7.1. 30. 5.7.2. 45. 5.7.3. 15.

Aok ok

5.8.1. 5. 5.8.2. 5. 5.8.3. 3.
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6. CTeneHHble HepaBeHCTBA

Aok ok

6.1.1. 100. 6.1.2. 160. 6.1.3. 100.

Aok ok

6.2.1. 2. 6.2.2. 2,5. 6.2.3. 3,2.

Aok ok

6.3.1. 2. 6.3.2. 1. 6.3.3. 3,9.

Aok ok

6.4.1. 4000. 6.4.2. 10000. 6.4.3. 3000.

7. IpoOHO-panoHa/IbHbIEe HEPABEHCTBA

Aok ok
7.1.1. 36. 7.1.2. 60. 7.1.3. 336.
Aok ok
7.2.1.7.7.2.2. 8. 7.2.3. 3,5.
Aok ok
7.3.1.4.7.3.2.76. 7.3.3. 9.
Aok ok
7.4.1. 55. 7.4.2. 8,8. 7.4.3. 68,75.
Aok ok
7.5.1. 120. 7.5.2. 200. 7.5.3. 78.
Aok ok
7.6.1. 10. 7.6.2. 9. 7.6.3. 96.
Aok ok
7.7.1. 400. 7.7.2. 368. 7.7.3. 600.
Aok ok
7.8.1. 18. 7.8.2. 24. 7.8.3. 49.
Aok ok

7.9.1.2,5.7.9.2.2,5.7.9.3. 2.

7.10.1. 5. 7.10.2. 17. 7.10.3. 1,6.

Aok ok

7.11.1. 390. 7.11.2. 360. 7.11.3. 247.

Aok ok

7.12.1. 751. 7.12.2. 188. 7.12.3. 404.

Aok ok

7.13.1. 0,2. 7.13.2. 0.2. 7.13.3. 0,3.

Aok ok

7.14.1. 30. 7.14.2. 40. 7.14.3. 25.

8. UppanuoHajbHble yPABHEHUS

Hookk

8.1.1. 0,00125. 8.1.2. 0,0032.
8.1.3. 0,06125.

Aok ok

8.2.1. 1,4. 8.2.2. 6. 8.2.3. 178,75.
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9. UppanuoHajibHble HEPABEHCTBA

Aok ok

9.1.1. 7. 9.1.2. 64. 9.1.3. 700.

Aok ok

9.2.1. 1,25. 9.2.2. 20. 9.2.3. 2880.

Hookk

9.3.1. 5000. 9.3.2. 9000. 9.3.3. 7875.

ook ok

9.4.1. 180000. 9.4.2. 288000.
9.4.3. 180000.

10. IToka3are/ibHbIC YPABHEHUS

Aok ok

10.1.1. 30. 10.1.2. 6. 10.1.3. 6.

11. IToka3aresbHbIEe HEPABEHCTBA

Aok ok

11.1.1. 30. 11.1.2. 180. 11.1.3. 6.

Hookk

11.2.1. 0,125. 11.2.2. 0,512. 11.2.3. 8.

Aok ok

11.3.1. 2. 11.3.2. 1,5. 11.3.3. 3.

Aok ok

11.4.1. 0,05. 11.4.2. 0,35. 11.4.3. 7,6.

12. Jlorapu¢gmuveckne ypaBHeHUs

Hookk

12.1.1. 30. 12.1.2. 60. 12.1.3. 34.

Aok ok

12.2.1. 2. 12.2.2. 4,5.12.2.3. 3,5.

13. Jlorapu¢gmuyeckne HepaBeHCTBA

Aok ok

13.1.1. 2. 13.1.2. 6. 13.1.3. 3,5.

Hookk

13.2.1. 6. 13.2.2. 4,4. 13.2.3. 16,8.

14. TpuronomeTpuyecKue HepaBeHCTBA

Hookk

14.1.1. 30. 14.1.2. 30. 14.1.3. 90.

Aok ok

14.2.1. 30. 14.2.2. 30. 14.2.3. 30.

Aok ok

14.3.1. 50. 14.3.2. 70. 14.3.3. 50.

Aok ok

14.4.1. 30. 14.4.2. 30. 14.4.3. 30.
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Aok ok

14.5.1. 30. 14.5.2. 30. 14.5.3. 45.
Aok ok

14.6.1. 15. 14.6.2. 15. 14.6.3. 45.
Aok ok

14.7.1. 60. 14.7.2. 60. 14.7.3. 60.
Aok ok

14.8.1. 60. 14.8.2. 60. 14.8.3. 60.
ook ok

14.9.1. 60. 14.9.2. 60. 14.9.3. 60.
Aok ok

14.10.1. 30. 14.10.2. 90. 14.10.3. 30.
Aok ok

14.11.1. 60. 14.11.2. 60. 14.11.3. 180.
Aok ok

14.12.1. 45. 14.12.2. 45. 14.12.3. 45.
Aok ok

14.13.1. 60. 14.13.2. 60. 14.13.3. 60.
Aok ok

14.14.1. 0,5. 14.14.2. 0,5. 14.14.3. 0,5.
Aok ok

14.15.1. 0,5. 14.15.2. 0,5. 14.15.3. 0,33.
Aok ok

14.16.1. 0,67. 14.16.2. 0,67. 14.16.3. 0,75.

15. ®opmy.Jibl ¢ AMCKPETHBIMH
3HAYEHUSIMH NepeMeHHbIX

Aok ok

15.1.1. 0,4. 15.1.2. 2,1. 15.1.3. 36.

Aok ok

15.2.1. 35. 15.2.2. 2. 15.2.3. 7.

Aok ok

15.3.1. 10. 15.3.2. 11. 15.3.3. 9.

Aok ok

15.4.1. 0,65. 15.4.2. 0,21. 15.4.3. 0,665.

Aok ok

15.5.1. 0,625. 15.5.2. 0,77. 15.5.3. 0,405.
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