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IIpeauciosue

Lens Hacrosiero y4eOHO-METOJUYECKOrO YKa3aHUS — OKa3aTh MOMOIIb
CTyJICHTaM —3a0YHUKaM HWHXXEHEPHO-TEXHUYECKUX CHEIUATbHOCTEH BBICIINX
y4eOHBIX 3aBEJICHUHN B U3YUEHUH Kypca (PU3UKH.

OcHOBHOI y4eOHBII MaTepuajg MporpaMMbl Kypca B METOAMYECKOM
YKa3aHUW pacupeiesneH Ha S pas3faenoB. B KaxaoM M3 HUX JaHbl OCHOBHBIE
dbopMyIbl, MpUMEpHI PElIeHUs 3a]ay, 3aJadd sl CAMOCTOSITEIbHOTO pEelIeHus,
KOHTPOJIBHBIE 33JIaHKsI 1 HEKOTOPBIC CIIPABOYHbBIC TAOTUIIBI.

B ykazaHuM y4TeHBI OCOOEHHOCTH YYEOHBIX IIJIAHOB HHXKEHEPHBIX
CHenuaibHOCTe i TporpamMmbl  OakamaBpuar. Jlana Tabiuiia BapuUaHTOB

KOHTPOJIbHBIX pa60T AJI1 CTYACHTOB, BBIITOJIHATOIINX 2 KOHTPOJIbHBIC pa6OTBI.



OBIMUE METOANYECKUE YKA3AHUSA

OcHoBHOM  (opmoli  0Oy4YeHHMSI CTYACHTA-3a0YHHMKA SBJSIETCSI  CaMo-
CTOsITeNIbHAS paboTa Haja ydeOHbIM MaTepuaiioM. [[ms obierdeHust 3Tod pabOTHI
kadenpel GU3NKK BY30B OPTaHM3YIOT YTEHUE JIEKIWNA, MPAKTUYCCKUE 3aHATHS U
nmabopatopHbie paboThl. [loaToMy mpomecc wu3ydeHHsT (QU3UKH COCTOHWT U3
CJICTYIOIINX JTAIOB:

1) npopaboTka ycTaHOBOYHBIX U 0030PHBIX JICKIIHIA;

2) caMoCTosATeIbHAsA paboTa HaJl yueOHHMKAMU U y4eOHBIMU ITOCOOUSIMHU;

3) BBITTOJIHEHNE KOHTPOJILHBIX padoT;

4) naGopaTOPHBII MPAKTUKYM;

5) 3a4eThl ¥ SK3aMCHBI.

[Tpu camocrosiTenbHON paboTe HAll yUeOHBIM MAaTePUATIOM HEOOX0IUMO:

1) cocTaBNIATh KOHCIEKT, 3alKMChiBas B HEM 3aKOHBI W (HOPMYIJIBI,
BBIpAXKAIOIME 3TH 3aKOHBI, OINpPEJEICHUS OCHOBHBIX (U3UYECKUX MOHATHH U
CYIIHOCTbh (PU3NYECKUX SIBJICHUN U METOJOB UCCJIECIOBAHNUS;

2) u3y4ath Kypc (DU3UKH CHCTEMAaTHYECKH, TaK KaK B MPOTHBHOM Ciydae
MaTepuai OyeT yCBO€H OBEPXHOCTHO;

3) MoJIb30BaThCS KAKUM-TO OJJHMM YUYCOHUKOM I YIeOHBIM TTOCOOHEM (HMJTH
OTPaHUYCHHBIM YHCJIOM TMOCOOHWI), 4TOOBI HE YTpauMBalach JIOTHYECKasl CBS3b
MEXIy OTISIbHBIMH BONpPOCAaMH, IO KpailHEeH Mepe BHYTPH KaKoOro-TO
OIpeIeNIEHHOTr0 pa3jiesa Kypca.

KonTponbHbie pabOThl MO3BOJIAIOT 3aKPEMHUTh TEOPETUUYECKUN MaTepuat
Kypca. B nporecce m3ydenuns Gpu3MKu CTYICHT JODKEH BBIMOJHUTE 2 KOHTPOJIbHBIC
paboTel. PemieHune 3amay KOHTPOIBHBIX PAaOOT SIBISETCS MPOBEPKOM CTETICHH
YCBOGHUS CTYIEHTOM T€OPETUYECKOTO Kypca, a peleH3nu Ha paboTy MOMOTarT
eMy JnopaboTaTh W TPABHILHO OCBOUTH PA3IMUYHBIC pasfenbl Kypca (DU3ukw.
[lepen  BBIMONHEHHWEM  KOHTPOJBHOM  pabOTBl  HEOOXOMUMO  BHUMATEIHHO
O3HAaKOMHTHCS ¢ TIPUMEPAMH PEIIeHUs 3a7ad MO aHHOW KOHTPOJBHOW padoTe,
ypaBHEHUSIMU U (QOpMysIaMH, a TaKXKe CO CIPABOYHBIMH MaTepHUaaMu,

NPUBCACHHLIMHU B KOHIC MCTOAUYCCKHUX YKaSaHHﬁ.



JIBe KOHTpOJIbBHBIE DPAOOTHI, TPETYCMOTPEHHBIC YYCOHBIMH TUTAHAMHU JIJIS
WH)KEHEPHO-TEXHUYECKUX CIEIUATLHOCTEH, pachpeesieHbl CIeAyIONM 00pa3oM:
|, 2- pusnveckue OCHOBBI MEXaHUKH, MOJICKYJSIPHOW (PU3MKU U TEPMOTUHAMMKH;
3, 4 (usmveckue OCHOBHI ANEKTPOAMHAMUKH; S5- BOJHOBAs ONTHKA, KBAaHTOBas
NPUPOJA U3TYUCHUS; DIIEMEHTHI ATOMHOM, sIAEpHON (PUBHKH.

B 1anHoe mocooue BKJIKYEHbI 1,2 KOHTPOJIbHbIE PA0OTHI JIJISI MHKEHEPHO-

TEeXHHYECKHX HANPABJICHHUH.

KonTposnbHbie paboThl conmepkar no 16 3amay. BapuaHTt 3agaHus KOHTPOJIBHOU
paboThl OmpenenseTcss B COOTBETCTBUM C MOCHeqHeN nudpoi mudpa no tadbiuue
JUIT KOHTPOJIbHBIX pador. Ecmu, Hampumep, mnocienssss uudpa 5, 1o B
KOHTPOJIBHBIX paboTax CTYJEHT pernaeT 3axauu 5, 15, 25, 35, 45, 55, 65, 75, 85,
95, 105, 115, 125, 135, 145, 155.

[Ipu BBIOSHEHUH KOHTPOJILHBIX PabOT HEOOXOAMMO COONIONAThH CIETYIOIIHE
npaBuWIa:

1) yka3plBaTh Ha THUTYJIBHOM JIUCTE HOMED KOHTPOJBHOH  pPabOTHI,
HAMMEHOBAaHMUE JUCIUIUIMHBI, (aMWINI0O W WHULMAIBI CTyleHTa, mudp u
JIOMalIHUM aJipec;

2) KOHTPOJIbHYIO Pa0OTy CIIeAyeT BBIMOJHATh aKKypPaTHO, OCTABJISIS TOJIS JIJIst
3aMEYaHUM PELECH3EHTA;

3)3amauyy CBOEro BapHaHTa IEPEHUCHIBATG TOJHOCTBIO, a 3aJlaHHbBIC
dbu3rueckue BEIWYMHBI BBHINIUCATh OTIEIBHO, TPU OTOM BCE YHUCIOBBIC
BEJIMYMHBI JTOJKHBI OBITH IEPEBEACHBI B OJTHY CUCTEMY €IMHUIIL;

4) 17151 IOSICHEHUST PEIICHUs 3aJ1ayM TaM, TIe 3TO HY)KHO, aKKypaTHO CJeNaTh
YEPTEK;

5)pelieHre 3aadd M MCIOJb3yeMble (POPMYJIbI JODKHBI COMPOBOXIATHCS
MOSICHEHUSIMU;

6) B MOsSICHEHMSIX K 3ajaye HeOOXOAMMO YKa3bIlBaTh T€ OCHOBHBIC 3aKOHBI U
dbopMyJibl, Ha KOTOPBIX 0a3upyeTcs pelieHue TaHHOW 3a/1auu;

7) Ipy TIOJTyYEHUW pacueTHON (HOpMYIbl JUIsl PEIICHUS KOHKPETHOW 3ajadd

INPpUBOANUTL €€ BBIBO/,



8) 3amauy peKOMEHIyeTcs PeIUTh CHavyaia B OOMmeM BHJIE, T. €. TOJBKO B
OYKBEHHBIX OOO3HAUYCHUSX, MOSCHAS MPUMEHSEMbIE MPU HaAMUCaHUM (Qopmyn
OyKBEHHbIE 0003HAYCHUS;

Q) BEIUUCIICHHS CJIEAYeT MPOBOAUTh C TIOMOIIBIO TIOACTAHOBKH 3aJJaHHBIX
YHCIJIOBBIX BEJIMYUH B pacyeTHYIO (hopmyiny. Bce HeoOXoumble YHCIOBbIC 3HAUECHUS
BEJIMUMH JIOJDKHBI OBITH BhIpakeHbl B CU

10)tpoBEpUTHh CIUHHMITHI MTOMYYCHHBIX BEIIMYMH MO pacdeTHOU (hopmylie U TeM
CaMbIM MOATBEPAUTH €€ PABUILHOCTD;

11)koHCTaHTBl (PU3NYECKHX BEIMYUH W JIPYTUE CIPABOYHBIC JIaHHBIC
BBIOMpATh U3 TAOJIHII;

12)nipu BBIYMCIICHUSX, 110 BO3MOXXHOCTH, HCIIOJIb30BaTh MUKPOKAIBKYJIISITOD,
TOYHOCTH pacyeTa ONpeesITh YNCIOM 3HAUAIINX U(P UCXOAHBIX JaHHBIX;

13)B KOHTPOJIBHO# paboTe ClIeyeT yKa3bIBaTh YUYCOHUKH U yueOHBIC TOCOOuS,
KOTOPbIE UCIIOJIB30BAINCH P PELICHUH 3a/1a4.

KonTponbHble paboThl, opopmiieHHBIE 0€3 COOMIOAEHHS YKAa3aHHBIX MpaBWIl, a
TaKke paboThl, BHIOJHEHHBIE HE [0 CBOEMY BapHAHTY, HE 3aCUUTHIBAIOT.
[Ipu otmpaBneHun pabOTHl HA TOBTOPHOE pEICH3UPOBAHHE 00s3aTEIBHO

MPEJCTABIATh pabOTy C MEPBOM peleH3UEH.



I. DUBNYECKHUE OCHOBbBI MEXAHUKHA

IIpenmer mexanunku. Knnemaruka m nuHamuka. Kimaccudeckas MexaHMKA.

KBaHTOBas MexaHuKa. PelnsiTUBUCTCKAas MEXaHUKa.
1.1. D1eMeHThl KHHEMATHKH

duznueckre MOJENHU: MaTepuaidbHas Toyka (YacTuiia), CUCTEMa Ma-
TEepUAIBbHBIX TOYEK, A0COIIOTHO TBEPAOE TEJO, CIUIONIHAS cpeaa. [IpocTpancTBo u
Bpems. KuHematnueckoe onucanue JBvkeHus. lIpsAMoIMHENWHOE [BUXKEHHE
TOYKH. JIBM)KEHME TOYKH IO OKPYKHOCTH. YTJOBasg CKOPOCTb U YIJIOBOE
yckopeHue. CKOpOCTh M YCKOPEHUE MPU KPUBOJIMHENHOM JIBMKeHUU. HopmanbsHoe
U KacareibHOe yckopeHue. CrtemneHu CBOOOJBI U OOOOIIEHHBIE KOOPJMHATHI.
Uucno creneneit cB0O0 b1 aOCOIIOTHO TBEPIOTO Tena. BEeKTop yriioBoi cKOpOCTH.
KunemaTnueckoe onrucanue JIBUKECHUS KUJTKOCTH.

1.2. luHaMuKa YacTHIL

OcHoBHast 3amaya JuHaMHuKdA. [loHSATHE COCTOSAHMS B KIIACCUYECKOU
MEXaHHKE. YPaBHEHMS ABWKECHMs. Macca W UMITyJibC. | paHHIBl IPUMEHUMOCTH
KJIACCUYECKOTO CIoco0a onucanus ABvKeHUs dactuil. IlepBoiil 3akoH HeroToHA M
MOHSATHE WHEPLUATBHOM CHUCTEMBI oOTcyera. Btopolt 3axkoH HproToHa Kak
ypaBHeHHe ABWxKeHUs. Cuila Kak Mpou3BOAHAs UMIyJibca. Tperuii 3akoH HeroToHa
M 3aKOH COXpaHeHusi uMilyibca. HeumHepuuanbHbie cuctembl orcuera. Cuibl
1503(5]0)007078

1.3. 3akoH coXpaHeHHs UMITYJIbCA

3aKOH COXpaHEHUsI HUMMyJbca Kak (yHIAMEHTAJIbHBIA 3aKOH MPUPOIBI.
PeaxtuBHoe nBuxeHue. LleHTp uHepumu. AAAUTUBHOCTH Macchl. Teopema o
JBH>KEHUU LIeHTpa uHepuuu. CucrteMa 1eHTpa HHEPLIUH.

1.4. 3akoH coxpaHeHHs] MOMEHTAa UMITYJIbCa

MoOMEHT uMITyJIbca. 3aKOH COXPAHEHUSI MOMEHTA UMITYJibca. MOMEHT CHUJIBI.

YpaBHEHHE MOMEHTOB. [[BUKEHHE B LIECHTPAIIBHOM IOJIE.
1.5. 3akoH coxpaHeHUs IJHEPrumn
Pabota w  kuHeTmueckas d3Heprus. MomHocTe. CBA3b  MEXIY

KHHCTUYCCKHUMHU OHCPIrusiMHU B PA3JIMYHBIX CHCTEMAX OTCUECTA. BHCpFI/I}I JABUKCHHUA



Tena Kak 1enoro. Buytpenusis sHeprusi. KoHcepBaTUBHbIE U HEKOHCEPBATHUBHbBIC
cuibl. lloTeHnmanbHass SHeprusi. 3aKOH COXPAHEHUSI SHEPIrUU B MEXaHHKE.
OO61medu3nyecknii 3aKOH COXpaHEHUsI SHEPTUU. 3aKOHBI COXPAHEHUSI 1 CUMMETPHUS

MPOCTPAHCTBA U BPEMEHH.

Il. CTATUCTUYECKASA ®U3UKA U TEPMOJINHAMUKA

JluHaMudeckne W~ CTaTHUCTUYECKHE  3aKOHOMEPHOCTH B (pu3HKe.

CTatucTUYECKHUl U TEPMOIUHAMUYECKUI METOBI.
2.1. MakpockonuiecKue COCTOSTHUS

TenmoBoe  nBwkeHne. MaKpOCKONMYECKHE MapameTpbl. Y paBHEHHUE
cocTosiHusI. BHyTpeHHsis1 sHeprusa. MHTEHCHUBHBIE UM SKCTEHCHUBHBIE MapaMeTphI.
VYpaBHEHHE COCTOSIHMSI HIEalbHOrO rasa. JlaBiaeHue raza € TOYKM 3pEHUs
MOJIEKYISIPHO-KUHETHYECKOH  TE€OpUU. MONEKYyISIPHO-KUHETUYECKU  CMBICI
TEeMIEPaTypPHI.

2.2. CraTucTH4ecKue pacnpenejieHus

BepositHocTs U dmroktyanuu. Pacnpenenenue MakcBemna. Pacnpenenenue
YacTHUIl 10 aOCOJIOTHBIM 3HAYEHUSIM CKOPOCTH. CpenHsisi KMHETUYEeCKasi YHEPTusl
yacTuil. CKOPOCTH TEIJIOBOTO JABMKEHUS 4acTUIl. DPdy3us ra3za u MOJCKYISIPHbIS
nyuku. Pacnpenenenme bonbumana. Pacnpenenenne ['nb60ca. TemmoemkocTs
MHOT0aTOMHBIX Ta30B. HemocTaTOuHOCTh KIIAaCCUYECKON TEOPUHU TEILUIOEMKOCTEM.
OnpeneneHue SHTPONHUM HEPABHOBECHOW CHUCTEMBI 4Y€pEe3 CTATHCTUYECKHM BEC
coctosinus. [IpuHIIMIT BO3pacTaHus SHTPOMNUHU.

2.3. OCHOBBI TEPMOAUHAMHUKHU

OOpatumple U HeoOpaTUMBbIE TeIUIOBBIE Tporiecchl. [lepBoe Hauaio
TEPMOJIMHAMUKH. OHTponus. Bropoe Ha4aJIo TEPMOJIMHAMUKH.
TepMoanHaMHUuecKue MOTEHIMAIBI U YCIOBUSI paBHOBECHUS. TepMOIMHAMHUYECKHE
npeodpazoanus. [ukn Kapro. Makcumaneubeiii KIT/] TermoBoit MaluHEbL.

2.4. sIBjieHus mepeHoca
[Tonsitne o ¢usnueckor kuHeTuke. Bpems penakcaruu. DddekTuBHOE

ceyenue paccesaus. duddysus u termnonpoBogHocts. Koagdhbumuent nuddysun.



Koaddunument TEIUIONPOBOIHOCTH. TeMIepatyponpoBOIHOCTb. Bpewmsa
BbIpaBHUBaHUA. Juddy3us B razax u TBepAbix Tenax. Bsskocts. Kosddumment
BA3KOCTH I'a30B M KUJIKOCTEH. JIMHAMu4ecKas 1 KHHEMaTH4eCKasi BA3KOCTH.
2.5. ®a3oBble paBHOBecHs U ()a30BbIe MPeBPalIeHUs
@a3pl U (a3oBble mpeBpalleHus. YciaoBue paBHoBecus ¢a3. daszosbie
muarpaMMbl.  YpaBHenue Kuramelipona - Knaysmyca. Kpurudeckas Touka.
MertactabwibpHbIe cocTOsSHUA. TpoitHas Touka. M3otepmbl Bau-nep-Baanbca.

®da3oBEIe IICpCXOoaAbl BTOPOTO poaa.

1. 9JIEKTPUYECTBO U MATHETHU3M

[Ipenmer KiacCHYECKOM dSJIEKTPOJAMHAMHUKH. Mpaes  Onm3koIercTBUS.
DIIEKTPUYECKUAN 3aps]l U HAMNPSIKEHHOCTh JJIEKTPUYECKOro Mojs. JIMCKPETHOCTH
3apsa.

3.1. DjekTpocTaTuKa

3akoH Kynona. [IpuHiun cynepno3unuu. DIEKTpUUeCKud nunoiib. [loTok
BEKTOpa. JEKTpocTaThueckas Teopema ['aycca. PabGora 3iekTpocTaTHYECKOIo
nosst. [Hupkynsinus anekrpoctatudeckoro nodd. [lorennuan. Cs3p noTEHIMANA C
HANPSKEHHOCTHIO BJIEKTPOCTATUYECKOTO OJIS. [IpoBoHMK B
AJIEKTPOCTATUYECKOM T10Jie. MmeanbHblii pOBOJHUK. [IOBEpXHOCTHAS TUIOTHOCTH
3apsiga.  ['paHMuYHBIE  YCIOBHUSI HAa TPAHULE IPOBOJHUK —  BAKyyM».
DnekTpocTatudeckoe I1osie B MmojocTH. KoapduumeHTsl 3aeKTpocTaThdecKoi
E€MKOCTH M DBJIEKTPOCTATUYECKON MHAYKIMUA. EMKOCTh KOHIEHCATOPOB PAIMYHOMN
r€OMETPUYECKON KOH(UTypaluu. ODHEPrusi B3aUMOJICHCTBUSI AJICKTPUUECKHUX
3apsI0B. DHEPTUsl CUCTEMBI 3aPsHKEHHBIX MTPOBOJHUKOB. DHEPTHS KOHIEHCATOpA.
[110THOCTB YHEPTUHU FIEKTPOCTATUUECKOTO TOJISI.

3.2. [ToCcTOSIHHBII JIEKTPUYECKHI TOK

VYcnoBue cymiectBoBaHus TOKa. 3akoHbl Oma u J[xoyns — JleHma B
muddepenumanbaoit popme. Ctoponnue cuibl. DJC raqbBaHUYECKOTO JIEMEHTA.
3akon OMa s yyacTKa LENH C TallbBaHUYECKUM 3yeMeHToM.  [lpaBuia

Kupxroda. Dnexkrpuyeckuii TOK B CIIIOIIHOMN Cpelie.
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OcHoBHbIE hopMy bl

CkopocTh MTHOBEHUS

rae  r-pauyc —BEKTOp MaTepuabHOM ydr_ds_
dt dt
TOYKH, [- BpeMs; S- paccTOsSHUE BIOJb
TPACKTOPUH JBWKCHHUS, T — CIUHUIHBIN
BEKTOp, KacaTeIbHbIN K TPACKTOPHH.
YckopeHue: _dv
dt’
MT'HOBEHHOE
dv
TaHTCHIINAJTLHOE &=y
HOpMAaJIbHOE V2
an = E n y
. 2 2
TIOJTHOE a=a_+a,; a=,a’+a’,
rie R- pagqnyc KpUBHU3HBI TPACKTOPHH;
N- eIMHUYIHBINA BEKTOP TJIABHON HOpMAJIH.
CKopocThb yrjoBas oo 42
dt '
I'ne ¢ — yrioBoe nepeMenieHue.
YckopeHue yriioBoe _do
. dt
CBsI3b MEXKIYy JIMHCHHBIMH W YTJIOBBIMH
S=¢R, V=aR;

BCIIMYMHaAMU

NMnyjbc MmaTepuaabHON TOYKH p=mv,
I'ne m- macca marepuaibHON TOYKH.

OcHoBHOE ypaBHeHHe AUHAMHMKH F_d0
MaTepHAJIbLHON TOYKH (BTOPOM 3aKOH a
HobroTona)

3aKkoH coXpaHeHMsl MMIYJbca A > myv, =const .

HU30JIMPOBAHHOM CHCTEMBI

Paanyc —BeKTOp LIEeHTpa Macc

=y mr/> m

CKOpOCTL yacTun 1mocJjae CTOJIKHOBCHHUA .
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Yrpyroro neHTpanbHOro U =y 4o MV MLV,
11— ’
m, +m,
m,v, +m,v, .
Heynpyroro U, =—Vv, +2
m, +m,
rie Vi ¥ V2 — CKOPOCTH 4YacTull JO
m,v, +m,V,
CTOJIKHOBEHMS; M1 M My — MACCHI YaCTHII. u, =u, =
m, +m,
Cuiia cyxoro TpeHust
I'ne f — xoapdunment tpenus; F, — cuia F,, = fF,
HOPMAJIBHOTO JIaBJICHUS.
Cuna ynpyrocru
Ine k-  kodpdummeHnt  ympyroctu F,, = kAl
(>xectkocTh): Al - nedopmarusi.
Cuna rPaBUTALUOHHOIO
B3aUMOACHCTBUS Fo_gmm
mp 2
r
I'me m u m; — wmaccel uyactui; G-
rpaBUTAIIMOHHAS MOCTOSTHHAS, r-
pACCTOSTHHE MEXKy YaCTULIAMH.
PaGoTa cHiibl A=[Fds
MommHocTh _dA
dt
[ToTeHITMANBHAS SHEPTHU: 7 k(Al)?
2
YrpyroaepopMUpoBaHHOTO Tella
['paBUTAlIMOHHOTO B3aMMOJEUCTBUS JIBYX 17— —g MM,
r
YaCTHII
Tena B OJHOPOJHOM TI'pPaBUTAIMOHHOM IT=mgh

oJe, rae g-HaNps>KEHHOCTh

TPaBUTAIIMOHHOTO 1OJIA (yckopenue
cBOOOMHOrO majaeHus); h- paccTosHue OT

HYJIEBOTO YPOBHSI.

Hanps:xeHHOCTH rPABUTALMOHHOIO

12




moJIsl 3eMJIn

g= 2
(R; +h)
I'me Ms;- macca 3emnu; Ri;-pagumyc 3emuu;
h- paccTrosiHEE OT HYJICBOI'O YPOBHHI.
IMoTeHMAaN TPaABUTANMOHHOIO  TOJISA o GM,
R, +h
3emin 3
Kunernueckasi JHeprusi MaTepHaIbHOI &5 mv’  p?
2 2m

TOYKH

3akoH COXpaHCHUSA MeXaHM4YeCKOM

YHEPTrUH

MomMeHT HHEPINH MaTepl/IaﬂbHOﬁ TOYKH

TAC r-pacCTosIHUC 10 OCH BPallCHUA.

MoMeHTBI HHEpPUUMM TeJ Maccou m
OTHOCHUTEJIBLHO OCH, NMPOXOAsIEH Yepe3
LEHTP Macc:

TOHKOCTEHHOT'O HWINHAPA (xoJb11a)
paauyca R, ecinu och BpallleHUs COBMAAET

C OCBIO LIWJIMHJIPA

J, = mR?

CIUIONTHOTO ITWIMHJpa (Aucka) paauyca R,
€ClIi OCh BpAICHHUS] COBMANaeT C OCHIO

HWJIMHIPA

mapa paauyca R

Tonkoro crepkHst niauHOM L, eciau och

BpAILICHUS NIEPIIEHIUKYIISIPHA CTEPKHIO

MoMeHT MHepUMH TejJa Maccom m
OTHOCHUTEJILHO MPOU3BOJILHOM ocu
(reopema LlTeiinepa)

I'ne Jo — MOMEHT WHEPIMU OTHOCUTEIHHO

MapajuieIbHOM OCH, TIPOXOIAIIEH 4Yepes

LHCHTP MaACC; d- pPaCCTOAHNEC MCKOY OCSIMM.

MoMEeHT CHJIBI

M=rxF
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['ne r-paanyc — BEKTOp TOUKH MPUIIOKEHUS

CHIJIBI.

MomeHT HUMITYJIbCa

OcHoBHOE YPaBHeHHUe AUHAMMKH

BpallaTeJIbHOIo ABMKCHUSA

3aKoH COXpaHEHHUS] MOMEHTAa MMIIYJbCa

AJISA I/I30.]II/IpOBaHHOI71 CHUCTEMBbI

Pa6ora np1 BpamaTejabHOM IBUKCHUN

Kunernueckas JHEPIrusa BpalllalImerocs

TEJAa

KoumnuecTBo BemecTBa
I'me N-uucno mosekyn; Na- moctosiHHas
ABoragpo; m —Macca BemecTBa, M-

MOJIIpHas Macca.

Ypasuenue Kunaneiipona —MenjesieeBa
I'ne p- naBnenue raza; V-ero o0bem; R-
MOJISIpHAsE ~ ra3oBas  TOCTOsSIHHas, -

TepMOJMHAMHUYECKas TeMIIepaTypa.

pV =vRT

YpaBHeHue MOJIEKYJISIPHO-
KHHETUYEeCKOM TEOPHUHU ra3oB

N- KOHLEHTpAUs MOJEKYI;  <Enocrd
cpenHss KMHETHUYECKas SHEprus
MOCTYIATEIBHOIO JBWXKEHUS MOJIEKYJIBL;
My —Macca MOJIEKYJIbl; <(Viz> - CPEIHSS

KBaapaTuiHasa CKOPOCTh.

CpeaHsisi JHeprust MOJIEKYJIbI
I'me i- uywmcao crenened cBoOombl; K-

nocrossHHasa boabiMaHa.

[
<5> —EkT
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BHyTpeHHSsIs1 SJHEePrusi HAealbLHOI0 ra3a U - lvRT

CKOpOCTI/I MOJIEKYJI:

CpeaHssa KBaJpaTU4YHasA WVe) = JBkT Im, = V3RT /M

Cpennsisi apupmeTHdecKas (v) = \J8KT / (zm;) = {8RT / (zM)

Hamno6oJ1ee BeposiTHast Vs =+/2KT /m, =y/2RT /M.

Cpeansis uiuHa cBOOOAHOro mnpodera
MOJIeKYJIbI

['ne d- spdexTuBHBIN TUAMETP MOJEKYIIbI

(Ay = (N2xd®n)™

Cpennee 4K CII0 CTOJIKHOBEHHMH

MOJIEKYJIbI B €AMHHUIY BPEMEHHU

(Z) =~[27d*n(v)

Pacnpenenenue MOJIEKY.JI B
MOTEHIMAJTBHOM I10JIe CHJI

rac I1- IMOTCHIOMAJIbHAA SHCPIUA MOJICKYJIBI.

'
n=n,exp(— ﬁ)

bapomerpuueckas ¢popmyiia

m,gh
= e __0
P = Py exp( T )

YpaBHenue nudgdy3nu
I'ne D — xoabdbunment audbdysum; p-
IUIOTHOCTD; dS - 3JeMeHTapHas IJIOIAKa,

nepreHauKysipaas ocu Ox.

dm = -0 92 gt
dx

YpaBHeHHe TENJIONPOBOAHOCTH

rac e - TCIIonpoOBOJHOCTD

dQ =—aed—Tdet
dx

Cujia BHYTPpEHHEr o TpeHusl

I'ne n- nuHamuyeckas BA3KOCThb dF = dv ds
dx
Koadpuuuent nuddysnu ol WA
3

BsizkocTh (IMHAMUYECKAS)

7= §p<v><z> -Dp

TenonpoBoagHOCTH

I'ne Cv — yAEIbHAS M30XOpHAast
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TCINNIOEMKOCTD

=2, pn( =1,

MO.]'IﬂpHaH TCIVIOEMKOCTh HJICAJIBHOI'O

rasa c, - % R
U30XOpHAs
n3o00apHast c,- (i+2) A
2
IlepBoe HaYaI0 TEPMOAMHAMHUKHI dQ=dU +dA
dU =vC,dT
dA= pdVv

PaboTa pacmiMpeHusi raza npu nmpoiecce

1300apHOM A=p(V,-V)) =vR(T,-T))
A30TEPMUYECKOM A—vRT In Ve _ JRT InPL
Vl pZ

aanadaTHOM

A= VCV (Tl _Tz) = VRTl {1_ (ﬁ)y_l} = ﬂ
rae y=C,/C, r-DL 'V, (r-
Ypasuenue Ilyaccona pV’” = const ;

TV”?* =const ;

T7p”™ = const

Kos¢ppuuuenr mosie3Horo jaeiicTBus

uukia Kapuo

rne Q u T

KOJIMYCCTBO TCILJIOTHI,

IMOJIYYCHHOC OT HarpeBarciisl, H €TI0

temneparypa; Qo um Tp — KOJIWYECTBO

TCIUIOTBI, INCPCAAaHHOC XOJIOAWJIbHUKY, H

€ro Temmeparypa.

Q_Qo
Q

T-T,
T

H3mMeHeHHe SHTPONUM IPH TNepexoae U3

coctossnuda 1 B cocrTossHue 2

S,-S, =

—|"8-

= C— N
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3akon Kysona Fo Gl T
['me g1 ¥ Q2 — BETUYUHBI TOYEUYHBIX 3aPSATI0B; €0~ b jer? 1
AIEKTpUYECKas MOCTOSTHHAS, € —
JIUAJIEKTpUYECKas TMPOHULIAEMOCTh Cpeabl; [I-
pacCTOSTHUE MEXIY 3apsJaMH.
HanpsizkeHHOCTB 3JIEKTPUYECKOr0 MOJIA E_ F
HanpsxkeHHOCTB TIOJIS: q
Toueunoro 3apsana

E-_ 4

Ar e’
beckOHEeYHO JIMHHOW 3apsSyKEHHOW HUTH E__°
27 j&F

PaBHOMEpPHO 3apsHKEHHON OeCKOHEUHOM E-_C
INIOCKOCTH 2g,6
Mexny nABymMsA PpasHOMMEHHO 3apsDKCHHBIMH | o _ O
OECKOHEUHBIMU IIOCKOCTSIMU £4E
r€ T- JIMHEHHAS TIJIOCKOCTh 3apsiia;
G- IOBEPXHOCTHAS IIJIOTHOCTBH 3apsJia;
I- pacCTOSTHUE 10 UCTOYHUKA MOJISI
DJleKTpUYEeCKOe CMelleHne D =¢,eE

Pabota nepeMeIeHUs
AIEKTPOCTATUYECKOM TOJIe
rie @1 W @2 TOTEHIMAJIbl HaYaJlbHOU U
KOHEUYHOM TOUYEK

3apsjia B

2
A= q.[ Eldl = q((”l _(Pz)
1

IHoTeHuMa I MOJIA TOYEYHOI0 3apsia __ G

Are ,er
CBsi3b MEXKITY MOTEHIIUAJIOM Mg __ do

1
HaMPsHKCHHOCTHIO dl
Cuiia npuTsHKEHUST MEKy ABYMSI Pa3HOMMEHHO Fo £,6E°S q°
3apsHKEHHBIMU OOKJIaIKaMH KOHIEHCATOpa 2 2£,ES
I'ne S- rutomaae niIacTuH.
DNEeKTPOEMKOCTb: c_4
YeauHEHHOr0 MPOBOHUKA @
[Limockoro koHIEHCAaTOpa C £0ES
d

Croucroro KoHieHcaTopa c €4S
rae d- paccrosHHe MEXKIy —IJIACTHHAMH D d /e
KOHJIeHcaTopa;,  Oi-TonmuHa  I-ro Ciiost
OUPJIEKTPUKA;  €-  €r0  JUPJIEKTpUYECcKas
MIPOHUIIAEMOCTb.
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DJeKTpOEMKOCTh ~ OaTaped  KOHJEHCATopoB, | C= > C,
COEJIMHEHHBIX:
napajuieIbHO 1 1
MOCJIEIOBATEIHHO C Ci

. 2 2
DHeprust noJs: W = Co” _q° _do

772 2¢ 2
3apsKEHHOTO MTPOBOAHUKA
1

3apsKEHHOTO KOHJIEHCaTopa W, = S ey

rjae V- o0beM KoHJIeHcaTopa

OObeMHas MIIOTHOCTb YHEPTUU JIEKTPUYECKOTO

I10JIA

Cua Toka

3akoH OmMma:

B nuddepenumansuoit popme

B unTerpansHoit popme

['me vy-ynmenmpHas MPOBOJAMMOCTD; P-yIASTHHOE
conpoTtuBicHue; U- HampspkeHHe Ha KOHIAX
end; R- compoTHBJIEHHME IIENH; | —IUIOTHOCTh

TOKaA.

3akoH [Ixoyns —Jlenua:
B mu(depenunansHoi popme

B UHTETpajbHON (hopme

dw . )

dt o,
U2

dQ:IUdt:?dt:IZRdt

ConpoTHUBIEHHE OJHOTO MPOBOIHUKA
rae {-IaMHa NPOBOJHMKA; S- IUIONMIANb €ro
TONIEPEYHOT0 CEUECHUS

3aBUCUMOCTh yJI€JIBHOTO COIPOTHUBIIEHHUS OT
TEMIIEPATYPhI

rae  o-  TeMIepaTypHbIN
conportuBiieHus; t-
[enbcus.

ko3 punmeHt
TEeMIepaTtypa IO IIKaie

p=pl+at)
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IIpumepsbl perieHust 3aga4
1. JIBwkeHre Tena Maccod 1 Kr 3ajaHo ypaBHEHHEM S =6t* +3t+2.
HaiiTn 3aBUCUMOCTb CKOPOCTH M YCKOPEHHUSI OT BPEMEHU. BBIUHMCINTH CHITY,
JEUCTBYIOLIYIO HA TEJIO B KOHIIE BTOPOU CEKYH/BI.
Pemenue. MrHOBEHHYI0 CKOPOCTh HaXOAUM KaK MPOU3BOJHYIO OT IIyTH MO

BpPECMCHMU:

v:gi;v=l&2+3.
dt

MTrHOBEHHOE YCKOPEHHE OIPENEsAeMCs IIEPBOM IIPOU3BOJHON OT CKOPOCTH 110
BPEMEHH WJIM BTOPOU MPOU3BOJAHON OT ITyTH IO BPEMEHH:

dv d%_
a:—:—’
dt  dr?

a = 36t.

Cuia, neicTByroas Ha TEJI0, ONPENEISIETCS N0 BTOpoMy 3akoHy Herotona:
F=ma, rue a, corjiacHO yCJIOBHIO 3ajJla4yM, - YCKOPEHHUE B KOHIIE BTOPOM CEKYH/IbI.
Torma

F=m-36t; F=184-36-21 /A*=72I .

Omeem:v =18t+3;, a=36t; F=72H.

2. CrepkeHb ymHOW 1 M JBHKETCS MUMO HaOromaresst co ckopocthio 0,8 c.
Kakoii mokakeTcs HaOJIF01aTeII0 €ro JIuHa?
Hano: L,=1mM;v=0,8c.
Haiitu: €.
Pemienne. 3aBUCMMOCTh JJIMHBI Tela OT CKOPOCTU B PEISTUBUCTCKOW

MEXaHUKe BbIpaxaeTrcs Gpopmysoit

0=0,N1-V2 7P, (1)

rae {, - JIMHA MOKOSIIErocs CTePXKHS; V - CKOPOCTh €ro JBWKEHHUS, C - CKOPOCTb

cBera B Bakyyme. [loncraisis B popmyiy (1) uucioBbie 3HaU€HUS UMEEM
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(=1 4/1—(0,8ﬁ)2/r”12 =1i \1-0,64 =0,61 .

Omeem: L =0,6 M..

3. JIBe yacTuIIbl ABMXKYTCSl HABCTPEUY IPYT APYTy co ckopocTsmu;: 1) v=0,5¢ u
u=0,75c¢; 2) v=c 1 U=0,75c. HaiiTu ux OTHOCUTEIBHYIO CKOPOCTh B IIEPBOM U BTOPOM
CiIyJasix.

Hano: 1) v=0,5¢, u = 0,75¢; 2) v=c, u = 0,75c.

Haiitu:u); u).

Pemenue. CormnacHo TeopeMe CII0KEHUSI CKOPOCTEN B TEOPUH OTHOCUTEIBHOCTH,

/ v+u
Tltwu/c?

rae v, U - CKOpoCTl COOTBETCTBECHHO HCpBOfI u BTOpOﬁ HaCTHII, u'- UX OTHOCHUTEJIbHAS

CKOpPOCTh; C - CKOpPOCTh CBETa B BakyyMme. J[isi mepBOro m BTOPOTO CiIy4acB
HaXO/VM:

; 0,5¢+0,75¢c

% ="055¢.0,75¢
142200 1C
C

=0,91c;

,  fi+0,75c _1,75ﬁ_C
2 0,75¢2 1,75

C2

1+

OTO 03HAYaeT, YTO, BO-NIEPBBIX, HU B KAKOH WHEPLUUAIBHON CUCTEME OTCUETa
CKOpPOCTb IPOIECCa HE MOMKET MPEB30MTH CKOPOCTh CBETA, U, BO-BTOPBIX, CKOPOCTh
pacrnpoCcTpaHEHHs CBETa B BaKyyMe aOCOJIOTHA.

Omeem: &, =0,917; &) =H.

4.Ha nByx mHypax OJIWHAKOBOM MiHHBI, paBHOW 0,8 M, MOABENIEHBI ABa
cBUHIIOBBIX mIapa maccamu 0,5 u 1 xr. [llapsl conpuxacarorcs mexay codoit. [lap
MEHBIIIEH MACChl OTBEIM B CTOPOHY TaK, YTO IIHYP OTKJIOHMJICS Ha yroi o = 60°, n

ormmyctiiii. Ha kakyro BBICOTY MOJAHUMYTCS 00a Im1apa mocjie CTOJKHOBeHHs? Y aap
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CUMTATh IEHTPAIBHBIM U HEeynpyruM. OnpeaenuTs SHEPTUI0, N3PACXOI0OBAaHHYIO Ha
nedopMaIiio MapoB IpH yaape.

Hano: m= 0,5 kr; mp=1 kr; o = 60°; £=0,8 m.

Haiitu: hy; AE,.

Pemenne. Tak kak ygap mapoB HEYNpyTruif, TO MOCJIE yaapa OHU OyIyT
JIBUTATHCS C OOIIEH CKOPOCTHIO V. 3aKOH COXPaHCHHS UMITYJIbca TIPH 3TOM yaape

UMEET BUJT
my; +myv, =(m +m,)v (1)

31eCh ViU V2 - CKOPOCTH IIapoB 70 yaapa. CKopocTh OOJIBIIOrO mapa 1o yaapa
paBHo Hymo (15»=0). CkopocTh MCHBIICTO Iapa HaWICM, HCIIOJIB3YsS 3aKOH
COXpaHCHMs dSHEprud. I[IpM OTKJIOHCHMHM MEHBIIErO Iapa Ha Yroa o eMy
cooOIaercss MOTEHIMAJIbHAS ~ DJHEPrHs, KOTopas 3aTeM  IEpPeXOIUT B
KHHETHYECKYyr0: mgh =(mpy/)/2. Takum oOpazoM, h =/(l-cosa)=2/sin’(al?2),

IIOATOMY

v, =4/2gh, =2/g/sin(a/ 2) (2)
N3 ypaBuenuii (1) u (2) HaXx0auM CKOPOCTH IIAPOB MOCTE yaapa:
v:mlvll(m1+m2):2m1\/g_£sin%/(ml+m2) (3)

Kunernueckast sHeprusi, KOTOpoil oO0JiafaloT Mocjie yaapa, NMEepexoJuT B
MOTEHIUAJIBHYIO:
(m, +m,)v?/2=(m, +m,)gh,
I'me h — BpIcOTa MOAHATHS MIAPOB MOCHE CTOJKHOBeHUs. M3 popmyinbl (4)
HaxoauMm h=v?/(2g), unu ¢ yuetom (3),

h = 2m?/sin? %/ (m, +m,)?;

h=2(0,568)’-0,8i -0,25/(0,564+188) =0,0441 .
[Ipu Heynpyrom ynape IIapoB YacTh SHEPrUUM PACXOAYETCS Ha HUX
nedopmaiinio. DHeprus AepopMaliyd ONPEAENsieTCs] Pa3HOCThI0 KUHETHUYECKHUX

SHEPIrUi 10 U MOCJIE yaapa:

21



AE, =myf 12— (m+m)v* /2.
Ucnonb3ys ypaBHenus (2) u (3), mosrydaem

AE, = ngml(l—L)sin2 % ;

l+ 2

AE, =2-9,81i /#*-0,81 -0,564(1-0,564/1,584)-0,25=1,3A= .

OtBet: h=0,0441 ; AA =13A= .

5. Monot Maccoit 70 Kr magaeT C BBICOTHI SM U yAapsieT IO KEIC3HOMY
W3JICIINIO, JIeKAIleMy Ha HakKoBalbHE. Macca HAKOBAJIBHM BMECTE C M3IEIUEM
1330 xr. Cuwurtas ynap aOCONMIOTHO HEYOPYrMM, OINPEAEIUTh SHEPTHIO,
pacxoayemyro Ha naedopmanmio wuzgenus. CucreMy «MOJIOT — U3AEIUE —
HAKOBAJIbHSD CUUTATh 3aMKHYTOM.

Jlano: m, =708a; h=5i ; m, =133064.

Haiitn: A,

Pemenue. I1o ycnosuro 3agaun, cucreMa «MOJIOT — U3EIIHE — HAKOBAJIbHS»
CUMTAETCS 3aMKHYTOW, a ynap Heynpyrum. Ha ocHOBaHMM 3aKOHA COXpaHEHMS
HPHEPrurM MOXKHO CUUTaTh, YTO DHEPrHs, 3aTpavyeHHas Ha OedopMaluio U3aenus,
paBHA Pa3HOCTH 3HAYEHUI MEXAHUYECKOW SHEPTHH CHUCTEMBI JI0 U MTOCIIE yAapa.

CunraeM, 4TO BO BpEeMs ynapa WU3MEHSETCS TOJBKO KMHETHUYECKas dHEPrus
TE€J, T.€. HE3HAUUTEIbHBIM IMEPEMEUICHUEM TeJ MO BEPTHKAIM BO BpeMs yaapa

npeHeOperaem. Torma myis sHEpruu neGopMaluy U3IeIus UMeeM

e My’ (m+my)()°
i 2 2 ’

I'ne v - ckopocTh MOJIOTa B KOHIIE TIAJIEHUsI C BBICOTHI h; v/ -00111as1 CKOPOCTh
BCEX TeJI CUCTEMBI IOocye Heynpyroro yaapa. CKopocTbh MOJIOTa B KOHIIE MaJCHUS C
BBICOTBI h ompenensiercs 0e3 ydera COMPOTUBICHUS BO3AyXa W TPEHHS TI0
bopmyie
v=.,/2gh.
OOmuryto CKOpPOCTh BCEX T CHUCTEMBI MOCTE HEYIPYroro yjaapa Haimem,

IIPUMCHHUB 3aKOH COXpaHCHUA UMITYJIbCA:
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n
> my, =const .
i=1

Jlma paccmaTpuBaeMOM CUCTEMBI 3aKOH COXPAHEHMSI UMITYJIbCA MUMEET BU/I
my =(m +m,)v', OTKy1a
vi=my/(m +m,).

[ToncraBuB B popmyiy (1) Beipakenus (2) u (4), morydum

m
E, =mgh—*—]
m, +m,
E, = 7084-9,81 /i -5i _ 138088 _songjie
1330&a+ 70éa

OTBeT: Ag =3258Ax .

6. Temo maccol | Kr 1mog OEUCTBHEM MOCTOSHHOW CHJIBI JBUKETCS
MPSAMOJIMHEHHO. 3aBUCUMOCTh IyTH, MPOWJEHHOIO TEJIOM, OT BPEMEHHU 3ajJlaHa
ypaBHeHHEM S=2t*+4t+1. Omnpenenuth padoty cuisl 3a 10 ¢ ¢ Havama ee
JICUCTBUS U 3aBUCUMOCTh KUHETUUECKOW SHEPTUM OT BPEMEHHU.

Jano: m=184; s=2t>+4t+1

Haritu: A, T=A{(t).

Pemienne. PabGora, coBepmiaemass ~ CHJIOM,  BBIpaXKaercs  4epe3

KPHUBOJIMHENHBIN UHTErpal
A= [ Fds.

Cuita, nericTByronasl Ha TEJO, 0 BTOpoMy 3akoHy HbroTOHa paBHa

2
F =ma, niu F:md—f.
dt

MrHOBEHHOE 3HAYEHHE YCKOPEHUS ONMPEAEIACTCS MEPBOM NMPOU3BOAHOM OT
CKOPOCTH II0 BPEMEHHU WJIM BTOPOM IPOU3BOAHOM OT IYyTH II0 BpeMeHu. B

COOTBCTCTBUHU C 3TUM HAXOAUM

v—§=4t+4,
dt
2
a=35_ 41 /i
dt

Torna
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2
Fzmd—25=4m
dt

N3 Beipakenus (3) onpenenum ds:
ds = (4t + 4)dt .
[ToncraBus (5) u (6) B ypaBHeHue (1), moayuum

A= [4m(4t+4)dr .

[To sroii dopmyne ompenenum paboTy, coBepiiaemyro cujio 3a 10 ¢ ¢

Hayajia €€ NeHUCTBUS:

10 2
A= [ (16mt+16m)dr = m{@ g%m\%;’} =1(8-100+16-10) Az =960Az .
2
0

Kunernueckas sHeprus onpeaenseTcs mo ¢popmyiie
O=m?/2
[Toncrasnss (3) B (7), umeem
T =m(4t +4)* / 2=m(16t* + 32t +16) / 2 = m(8t* +16t +8) .

OtBeT: A=960A% ; T =m(8t* +16t+8).

7. Kakyioo CKOpOCTh HY)XHO COOOIIUTH pakeTe, 4yToObl HAa, CTApTOBaB C
3emun, He BepHyJach Ha 3emutio? ConmpoTuBiieHre aTMOChEphl HE YUUTHIBATS.

Jano: R.=6,37-10°1 ; ¢g=9,8i /i’; R—>w.

Hanitn: v,.

Pemenne. C ynanmeHueM pakeTbl OT 3eMiid OyJeT YBEIWYMBATBHCS €€
MOTEHITMAIbHAS YHEPTUS M yMEHBIAThCsl KuHeTH4eckas. [lo 3akoHy coxpaHeHus

SHEPIUH,

mv; _my’_  GM _GM
2 2 R

I'ne m-macca paketsl; M- macca 3emin; G — rpaBUTAlIMOHHAS TTOCTOSIHHAS;
V, M v - CKOPOCTH PakeTbl OTHOCHUTEJIIBHO 3€MJIM B HayaJbHbIA U
paccMaTpuBaeMbIi MOMEHTHI; R, M R — paccTostHus OT LeHTpa 3€MIIH 0 PAKETHI B

HayaJIbHBIH M paccMaTpUBaE€Mblii MOMEHTHI BpeMeHH; —-GM /R- mnoTeHuual

rPaBUTALIMOHHOTO TOJIS 3€MJIM Ha paccTosiHUU R OT ee 1eHTpa.
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ITocne npeoOpasosanus ypapHenus (1) umeeM vy —v =2GM (1/R.-1/R).

Pakera He BepHeTCS Ha 3eMITIO, €CJIH €€ CKOPOCTh V OyJeT B OECKOHEUHOCTH
paBHa HyIO, T.€. v =0 npu R — . B 9TOM ciay4ae vy =2GM /R...

W3 3akoHa BCEMHUPHOTO TITOTEHMS CJEAYeT, YTO MOBEPXHOCTH 3eMIn
GmM /R =mg, oTKyz1a

GM =gR2,
r7ie g- yckopenue cBoooaHoro naaenus. [logcrasum (2) B (3):
ve =20R. HIH v, =[2gR. .

Cumnrast, 4TO paKeTa NPUOOPETAET HYKHYIO CKOPOCTb Vo YK€ BOJIM3U OBEPXHOCTH

3eMIIH, HaXOJUM

v, =+/2-9,81 /7-6,37-10°1 =11,2-10°1 /fi=11,28i /fi.

Takasi CKOpOCTh HEOOXOJUMA MJI MPEOJOJICHUSI TPABUTALMOHHOTO MOJIs 3eMIIH.
Ona Ha3bIBa€TCA BTOPOM KOCMHYECKOM UITH TTapadoIMueCKOi CKOPOCTHIO.

OtBert: v, =11,28éi /f.
8. Toukwmit ctepkenb maccoi 300 T m mamuHoM 50 cM Bpamraercs ¢ yrioBOM
ckopocThio 10 ¢! B ropU30HTANBEHON IUIOCKOCTH BOKPYI BEPTHKAIBHOM OCH,
MPOXOMSIIIEN Yepe3 CepeluHy CcTepkHsA. HalTh yrioByr0 CKOpOCTb, €CIU B
MpoIlecce BpalleHUsi B TOM K€ IMJIOCKOCTU CTEPKEHb MEPEMECTUTCS TaK, YTO OCh
BpAILCHUS IPOUJIET YEPE3 KOHEL CTEPHKHSI.

Jano: m=3004=0,38% ¢=50fii =0,51 ; @, =10A".

Hanmn: o,.

Pemenue. Vcnonb3yeM 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCA
n
> Jie, =const,
i=1

['ne Ji — MOMEHT UHEepIMU CTEPIKHS OTHOCUTEIILHO OCH BpallleHUSs.

JIns M30JIMpOBaHHON CUCTEMBI TEJI BEKTOPHAsi CyMMa MOMEHTOB MMITYJIbCA
OCTAETCs TOCTOSSHHOM. B maHHOM 3amade BCIEICTBUE TOTO, UTO PACIPEAECIICHUE
MACChl CTEP>KHSI OTHOCUTEIIBHO OCH BpAICHUS HM3MEHSETCS, MOMEHT HHEPUUHU

CTEPKHS Takke n3MeHuTcsl. B coorBeTcTBUU € (1) 3anuiiem
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Jo =J,w,.
N3BECTHO, YTO MOMEHT UHEPLIUU CTEPHKHS OTHOCUTEIBHO OCH, MPOXOISILECH
yepes UEHTP MacC U MEPHEHAUKYIISIPHON CTEPKHIO, PaBEH
J,=me? /12,
ITo teopeme IllTerinepa,
J=J,+md?,
rae J — MOMEHT MHEPIIMU Tella OTHOCHUTENBHO MTPOU3BOJIBHOM OCH BpauleHus; Jo —
MOMEHT HMHEPUHMH OTHOCUTEIBHO IMAPALICIBHOW OCH, MPOXOIAIICH 4Yepe3 LEHTP
Mmacc; d — paccTosHUE OT IIEHTPa MAcC 10 BHIOPAHHOM OCH BPAIICHHS.
HaitneM MOMEHT MHEPUMH OTHOCUTEIBHO OCH, MPOXOIAIICH 4Yepe3 KOHEI
CTEPKHSA U TIEPIICHIUKYIISPHO EMY:
J,=J,+md?; J,=m/?/12+m(¢/2)* =m¢* /3.
[Toncrasinssi, popmydsl (3) u (4) B (2), umeeM:
me%w, 112 = mlw, I3,
Otkyna
w,=w, 14, w,=10c"/4=2,5c".

OtBeT: w,=2,5¢c".

9. MaxoBuk Maccoii 4 Kr Bpamaercs ¢ 4vactorod 720 MHH® BOKpYr
TOPU30HTAIBHOM OCH, MPOXOJSAIIEH 4Yepe3 ero LeHTp. Maccy MaxOBUKa MOKHO
CUMTATh PAaBHOMEPHO pacmpeiesieHHOM 1o ero oboay paauycom 40 cm. Uepes 30 ¢
MOJT JEUCTBMEM TOPMO3AIIETO MOMEHTa MAaxOBHK OCTaHOBWJCA. Haiitu
TOPMO3SIIIIMA MOMEHT U YHCIIO 000POTOB, KOTOPOE CACIACT MAaXOBHK JIO MOJTHOU
OCTaHOBKH.

JHaHo: ®=0; m=4 kr; n=720 mun=12¢?; At=30c; R=0,4i .

Haiitu: M; N.

Pemenue. J{nsa onpenesieHus TOpMO3AIMIET0 MOMEHTa M CHJI, NEHMCTBYIOIIUX Ha
TEJ0, HYXHO IPHUMEHUTh OCHOBHOE€ YPAaBHEHHE JIWHAMHUKHA BpalIaTEIbHOIO

JIBIKCHUS
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JAw=MAt,
rie J- MOMEHT UHEepPLIMY MaXOBUKA OTHOCUTEIIBHO OCH, TPOXOASIIEH Yepe3 LEHTP
Macc; Aw - U3BMEHEHHE YTIIOBOM CKOPOCTH 3a MPOMEKYTOK BpEMEHHU At .

[lo ycnoButo, Aw = w,, TI€ w,- HA4aJIbHAs yTII0Basi CKOPOCTh, TAK KaK KOHEUHAs
YTJIOBasi CKOPOCTh @ =0 . BrIpa3uM HauanbHYIO YIJIOBYIO CKOPOCTh YEPE3 YACTOTY
BpalICHUs] MaXOBHKA, TOTAA @, =27 U Aw =2zn. MOMEHT HHEPIIUU MaXOBHKa
J =mR?, rie m- Macca MaxoBuKa; R- ero paanyc. ®opmyina (1) npuHUMaET BHT

mR?27zn = MAt ,
Otkyna
M =2.314.12¢c™"-484-0,161 i /30fi=1,611 -1 .

VYron moBoporta (T.e. YyIJIOBOM MyTh () 3a BpeMsl BpAIllEHUS MaXOBHKa [0
OCTAaHOBKM MOJKET OBbITh ompenesieH 1o ¢dopmylie s paBHO3aMEIJICHHOTO
BpAaILCHHUS:

O =t —eAt’ |2,

T/ &- YIJIOBO€ YCKOPEHHE.

[lo ycnoBuwo, w=wm,—eAt, w=0, eAt=w,. Toraa BblpaxkeHue (2) MONKHO
3amucaTh Tak:

@ =w,At—ayAt/2=w,At/2.

Tak kak @=27zN, @, =2zn, TO YUCIIO MTOJTHBIX 00OPOTOB

N =nAt/2; N=12c™"-30c/2=180.

OtBer: M =1611 -i; N =180.

10. B cocyne 06beMOM 2 M? HaXOAUTCSA CMeCh 4 KT reius U 2 KI' BOAOPOJA
npu temnepatype 27°C. OnpenenuTs JaBiIeHne U MOJISPHYIO MACCY CMECH Ta30B.

Hano: V=23 mi=4kr; M;=4-10" kr/monb; my=2xkr; M, =2-10° kr/mob;
T=300K.

Havtu: p; M.

Pemienne. BocnonszyeMmcs ypaBHenueM Kinainepona — MeHneneesa,
MPUMEHUB €T0 K IeJINI0 U BOJAOPOLY:

pV =mRT/M,;
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p,vV =m,RT /M,

I'ne pi- mapuumaneHOEe naBneHue renus; M; — ero MomspHas macca; V —
obbeM cocyna; T-remmnepatypa raza; R=8,31 JIx/(Mmonb-K) — MomnsipHas rasoBas
MOCTOSIHHAS; P2 —TApLHUaIbHOE AaBJICHUE BOJAOPOAA; Mp- Macca Bojgopoaa; My —
ero MossipHas macca. [log mapiuanbHbIM JaBI€HHEM pP1 M P2 HOHHUMAKOT TO
JlaBJI€HUE, KOTOPOE MPOU3BOANI Obl ra3, eciii Obl OH OJMH HaXxOJWICS B COCYJE.
[lo 3akony /lanpTOHA HAaBIEHHWE CMECHM PABHO CyYMME NapUUaIbHBIX JABJICHHAU
ra3oB, BXOJAIIUX B COCTAB CMECH:

p=p+Pp,. 3)
N3 ypaBHeHnuii (1) u (2) BbIpa3zuM p1 U p2 ¥ OACTABUM B ypaBHEHHE (3).

Nmeem

o= MRT  mRT (m m_]ﬂ @)

MY MV (M, M,V

MoutsipHyI0 Maccy CMECH Ta30B Haiiem no ¢opmyie

o mm,
v, +V,

I€ Vi U V2 — YMCJIO MOJEHl Trenus ¥ BOAOPOJa COOTBETCTBEHHO. UmMcio
MOJIEH ra30B ONpeeTuM 1o GopMyIiam:
vi=m/M,;
v,=m,/M,.
[Toacrasmnss (6) u (7) B (5), Haitnem

_ m, +m,
m /M, +m,/ M,

[Toncrapisist urcioBbie 3HaUeHUs B GopmyJibl (4) u (8), monyuaem

p:( _34Ae~a\ _ _32Ae~a\ A.mj8,31Aae /(|‘ |3eu-E)300=2493é.|. N

4.107°éa/i1é0 2-107éal/iied 21

[ L B—— N VR
4éa/(4-107éa-1 180 ")+26a/(2-10°éa-i1éu)

Otser: p=2493 kIla; M=3-10"3kr/Mob.
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11. Yemy paBHBl CpeIHHE 3HAYEHUS KHUHETUYECKOM  SHEPruu
MOCTYIATEIbHOTO U BPAIIATEIBHOIO JBH)KEHHI MOJIEKYJI, COAEPKAIUXCSA B 2 KT
BoJiopoaa nipu temneparype 400 K?

Jano: m=2 kr; T=400K; M=2-10"3 kxr/mos.

Hantu: (g5 ); (€2) -

Pemenne. CunutaeM BOJOPOJ HACAIBHBIM ra3oM. MoileKyja BOIOpOJa —
JIBYXaTOMHAas1, CBS3b MEXJy aTOMaMM CUMTAEM KECTKOW. Torma 4ucio creneHeu
cBOOO/IBI MOJIEKYJIBI BOJOpOJa paBHO 5. B cpeaHem Ha OlHY CTeNeHb CBOOOIBI

NPUXOIUTCS dHeprus (&)=kT/2, tme k — mnocrosuHas bonbimana; T-

TEPMOINHAMHYECKAS TeMIepaTypa. [ToctynarensHOMY JBIKEHUIO
npunuceiBatorcst Tpu (1=3), a BpamartenbHOMy nBe (I=2) cTeneHu CBOOOIBI.

DHeprus OJHON MOJIEKYJIbI

3,.. 2
(G ) =5 KT 5 () = JKT .

Yuciio MoJIEKyJI, COAEPKALIMXCS B Macce rasa,
N=vN,=(m/M)N,,
I'me v — umcno moment; No — mocrosiHHas Asoragpo. Torma cpenHss
KMHETHYECKasi JHEPTUsl MOCTYNATEIbHOTO ABMKEHUS MOJIEKYJ BOAOPOIa
(€15 ) =(M/M)N, -3/ 2-KT =3/2(m/M)RT , (1)
I'me R=KNa — MosipHast ra3oBasi IOCTOSIHHAS.
Cpennsiss KUHETHMYECKas DSHEPrusl BpaIATEIbHOIO JBMIKEHUS MOJEKYII

BOIOpO/Ia

() =(M/M)RT.

[ToacTasmsist uncnoBbie 3Ha4eHUsS B hopmyds (1) u (2), umeem

s >_3-2éé-8,31Aae /(i Télu-E)-400E
e 2-2-107°84/ 1 Tél

=49,86-10° Az = 49866Aa

(€ ) = S'Zea'S’slAai{E' 1eU-E)-400E _ 43 94.10° Az = 33248A
2-10°éa/i1él

OtBeT: (g, ) =49866Ax ; (&,)=33248A= .

17fo
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12. OmpenenuTh CpPEOHIO [JIMHY CBOOOJHOrO MpoOera MOJEKYJl U YHUCIO
coyaapeHuil 3a 1 ¢, TPOUCXOISAIMIMX MEXIy BCEMH MOJEKyJIaMu KHCIOpOJa,
HaXOJIAIIETOCA B COCYJ€ BMECTHMOCTBIO 2 11 1ipu Temieparype 27° C u naBneHun
100 xIIa.

HMano:V =26=2-10°1;1 =32-10°84/i 1é0; O=300E ;
8=10081 a=10°T a;d =2,9-10™1 .
Havitu: (1);Z.
Pemenne. CpenHioro AIuHYy CBOOOAHOrOo mpoOera MOJEKyNl KHCIOopoJa

BBIYUCIISIIOT IO popmyIie
(A) =1/(J§7zd2n),
rae d- >QQeKTHBHBII TUaMETp MOJICKYJBI KHUCIOpOJa; N- YHCIO MOJEKYT B
eAUHUIIE 00BEMa, KOTOPOE MOXKHO ONPENEIUTh U3 YPaBHEHUS
n=p/(kT), (2)
I'me k- mocrostaHas bonbivana. [Moacrasiss (2) B (1), umeem
(2) =KT | (J2zd®p)
Hucno coygapeHuit Z, IpoUCXOJIIMX MEXIY BCEMU MOJIEKYyJIaMH 3a ¢, paBHO
Z =1/2(Z)N, (4)
I'me N- umcimo MoJIeKysn KHciopoaa B cocyne odobemMoM 2-107°1°%(Z)- cpemHee
YUCJIO COyAapeHui 0JHOM MOJIeKyJibl 3a 1 ¢. Huceno Moliekyl B cocyie
N=nv (5
Cpennee yuciio coyaapeHuii MoJeKysbl 3a 1 ¢
(Z)=W) KA, (6)
['ne (v) - cpennsist apudmeTHdecKas CKOPOCTh MOJICKYJIbI
(v)=\8RT /(zM .

[Toacrasiss B (4) Beipaxkenus (5), (6) u (7), Haxogum

Z_lJSRT/(ﬂM-\/Eﬂdzpiv_&zdzpz\/ RT
2 KT kKT kT2 \2M°

HO,Z[CT&BJIH}I YHCJIOBLIC 3HAYCHUS, ITIOJTYYHUM
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2-3,14-2,92.1071 ?.10"1 &%-2.107%
B 1,38-10* Ae ’E2.9.10°E?
O\/8,31Aae /(i Téu-E)-300E
3,14-32.107°%84/ 1 T &

=9-10%A;

1,38-10%2 Az / E -300E
J2-314.2,92.10%1 2.10°T &

(A= =3,56-10%i

OtBer: Z=9-10%c™, (1)=3,56-10°1 .
13. Ompenenuts kodh¢unmentsl aupdy3un U BHYTPEHHETO TpPEHUs a30Ta,
Haxozsmerocs npu temneparype T=300 K u napnenun 10° Ia.
HaHo: p, =1,2564/1°% 1 =28-10°64/i1éi; O=300E ; 6=10°Ta; d=31.10"i .
Harvitu: D;n.
Pemenne. Kospbunment nuddysuu onpenensercs no hopmyiie
D=1/3v)X4),

riae (v) - cpeassis apupMeTuuecKasi CKopocTb MOJIEKYJI, paBHas

(v) =8RT /(zM); (2)
(Ay- cpemHsas JuMHA CBOOOJHOrO TmpoOera wmoJiekynl. Jiig HaxoxIeHHs
(Ay BOocnoab3yemcs (hopmysion u3 mpumepa 11:

(A) =KT (\J27d?p). (3)

[Toacrasmsts (2) u (3) B Beipaxkenue (1), umeem

D=} 8RT_ KT _ 2k'|2' RT (4)
3\ zM \/zﬂ-dzp 3rzd p\/ﬂM

Koaddurment BHyTpeHHETO TpEHUs
n=U3XvXHp,

rJie p- IIIOTHOCTE ra3a npu temneparype 300 K u nasnennn 10° I1a.

I[J'Iﬂ HaXOXACHUSA P BOCIHOJB3YCMCA YPABHCHHCM COCTOSAHUA HIACAJIBHOI'O TI'a3a.

3anumeM ero s IBYyX COCTOSIHMM a30Ta — IIPU HOPMAJIbHBIX YCIOBUAX T, =273K,
p=1,01-10°T a ¥ IpH 3aJ]AHHBIX YCIOBUSAX:
PVo =(M/M)RT,; pV =(m/M)RT  (6)

YuuteiBas, uto p,=m/V,, p=m/V , uMeeM
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P =PoPTo/ (pT) (7)
KoadduimeHT BHYTpEeHHETO TpEeHHS Ta3a MOXET OBbITh BBIPAKEH Uepe3
koapurueHt nudpdysuu (cm. dopmynst (1) u (5)):

n=Dp=Dp,pT,/(p,T) (8)

[ToncraBisist unciioBble 3HaYeHUs B (4) u (8), morydum

=4,7-10°1 ?/ i;

D 2-1,38-10% Ae /E -300E  [8,31A= /(i Téi-E)-300E
3-3,134-3,1°-101 *-10°T a 3,14-28-107°%64/ 1 1éi

10°T &-273E

n=4,7-10°1 //-1,258a/1 °- e
1,01-10°T a-300E

=5,23.10°84/ (i -f).

Oteer: D=4,7-10°1 %/fi, n=5,23-10°64/ (i -f).
14. Kucnopoa maccoit 160 r HarpeBaroT npu nocTossHHOM jaasieHuu ot 320 go 340
K. Omnpenenuth KOJMMYECTBO TEIUIOTHI, IIOIJVIOIIEHHOE Ta30M, W3MEHEHUE
BHYTPEHHEU 2HEPruu U paboTy paclIMpeHus rasa.

Jlano: m=160=16-107é4, O =320E , O, = 340E .

Haiitu: Q; AU ; A.
Pemenne. KonaudyecTBO TEIIOTHI, HEOOXOAMMOE JUI HArpeBaHUs rasza Ipu
MTOCTOSTHHOM JIaBJICHUH

Q=mc, (T,-T,)=(m/M)C (T,-T). (1)

3neck ¢, u C, =Mc, -yaeabHas ¥ MOJSPHAs TEIIOEMKOCTH I'a3a IPH MOCTOSHHOM

naBieHMH;, M =32.10°64/1Tél-momsapHas Macca kuciopona. Jlms  Beex
JIByXaTOMHBIX T'a30B

N,=7/2-R; C,=35-831A /(iTél-E)=29A= /(i T6U-E).

W3meHeHne BHYTPEHHEH SHEPTUH ra3a HaX0IuM 110 hopmMyrie

AU =(m/M)C, (T,~T,), )

3nec ¢, u C,=Mc, —ynmenpbHas W MOJIsIpHAas TEIUIOEMKOCTH Tas3a IIpU
MOCTOSIHHOM JIaBjeHnu; M =32-10°6a/1 76l - MonspHas Macca kucioposma. J{is
BCEX JIByXaTOMHBIX T'a30B

C,=7/2-R; C,=35-831A= /(i 1él-E)=29A= /(i1 T&l-E).

W3MeHeHue BHYTPEHHEW SHEPTUU raza HaxoIuM 1o ¢popmyrie
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AU =(m/M)C, (T,-T,),

['ne Cv —MomsipHasi TEIUIOEMKOCTh ras3a Mmpu MOCTOSTHHOM oObeme. s Bcex
JIByXaTOMHBIX Ta30B

C, =5/2R; C, =2,5-8,31A /(i 1éi-E)=20,8A= /(i 1éu-E).

PaboTa pacimmpenus ra3a npu u3o0apHoM mporecce A= 8AV , Tae AV =V, -V, -
U3MEHEeHHe 00beMa Ta3a, KOTOpOe MOXKHO HaWTu u3 ypaBHeHus Kaiimepona —
Menneneena. [Ipu nuzob6apHom npoiiecce

pV, =(m/M)RT,; (3)
pV, =(m/M)RT, 4)
[TousieHHBIM BbIUUTaHUEM BbIpaxkeHus (3) u (4) HaxoaUM
p(V, V) =(Mm/M)R(T, -T)),

CnenmoBaTtesbHO,

A=(m/M)R(T,-T,). 5)

[ToncraBinsst unciioBbie 3HaUeHUs1 B popmydsl (1), (2) u (5), momyyaem:

, .
Q= 16_33}? 29 A® (3408 —3208) = 2000 A :
32.107éa/i1éu i7éu-E
Y .
- 16_313 8 50,82 (340E —320E) = 2080 Az
32.107°¢éa/iTéd i Tél-E
Y .
- 16_33 €@ 531 A% 3408 _320E)=840Ax .
32.107°¢éa/i 1él i Tél-E

OtBer: Q=2900A=; AU =2080A=; A=840A= .

15. O6wem aprona, Haxozsmierocs npu nasienun 80 klla, ypenmuuuscs ot 1 1o
2 1. Hackoibko H3MEHMTCS BHYTPEHHSII JHEpPrusi rasa, €CJIM paclIupeHue
MIPOUCXOIUIIO: a) U300apHo; 0) aarabaTHO.

Hano: V,=10i *; V,=2-10i °; 6=0,8-10°T &;1 =40-10°6a/i 1éi; i=3.

Haittu: AU .

Pemienne. IlpumeHnM nepBblii 3aKOH TepMoAMHAMUKH. COINIACHO ATOMY
3aKOHY, KOJWUYECTBO TeIUIOoTH Q, TepemaHHoe CHUCTeMe, pacxoJyeTcss Ha
yBeJIMUEHUE BHYTPEHHEH dHEpPTUM AU U Ha BHEIIHIOK MEXaHWYECKYI0 paboTy A:

Q=AU +A. (1)
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BennunHny AU MOXHO ONpenenuTh, 3Hasi MacCcy Ta3a m, YJEIbHYIO

TEIUIOEMKOCTh IPH TIOCTOSIHHOM 00BbEME ¢, 1 H3MCHCHHE TEMIIEPaTyphl AT :
AU =mc, AT (2)
OnHako ymoOHOe HW3MEHCHHWE BHYTPEHHEH SHepruu AU OIpeneisaTh depe3

MOJEIPHYIO TCILIOCMKOCTD Cv, KOTOpasd MOIKCT OBITH BBIPpAKCHA YCPC3 UYUCIIO

CTereHel CBOOOIBI:

_G_IR
“TmTam 3)

[Toxcrassis BeuuuHy cy U3 popmyssl (3) B (2), momydaem

AU =L Rat (4)
M 2

W3meHeHue BHYTpEHHEW HSHEPrUU 3aBUCUT OT XapakTepa Ipoliecca, IpHu
KOTOpPOM HJET pacimpeHue rasza. [Ipu m3o0apHOM pacmiMpeHuu rasa, COrjiaCHO
MEPBOMY 3aKOHY TEPMOJIUHAMUKH, YaCTh KOJIUYECTBA TEIUIOTHI UAET HA U3MEHEHHUE
BHYTPEHHEH 3Hepruu AU, KoTopasi BbIpakaercs ¢gopmynoi (4). Haittu AU mns
aproHa no ¢opmyine (4) Henb3sl, TaK KaK mMacca rasa U Temieparypa B YCJIOBHHU
3a1aun He JaHbl. [loaToMy HE0OX0AMMO MpoBeCTH IpeoOpazoBaHue GopmMybl (4).

3anumeMm ypaBHeHue Knalimepona —MenaeneeBa i1 HadyallbHOTO |
KOHEYHOT'O COCTOSIHUM rasa:

pV,=(m/M)RT,; pV,=(m/M)RT,,
WIH
p(V, =Vy) =(m/M)R(T, -T)) (5)

[Toacrasus (5) B hopmyny (4), momydum
AU :IE p(Vz _Vl) (6)

OT0 ypaBHEHHUE SIBJISICTCS paCYETHBIM JJIS onlpeesieHus: AU mpu u300apHOM
pacCIIMpEHNH.

[Ipn agmabGaTHOM paclIMpeHUM Ta3a TerIooOMEHa C BHEUIHEH cpeiod He
MPOUCXOJUT, TOATOMY Q=0. YpaBHenue (1) 3anumercst B BUjie

AU +A=0 (7)
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OTO COOTHOIICHHUE YCTAHABIIMBAET, YTO PadOTa paCIIMPEHUS Ta3a MOXKET ObITh
OCYILIECTBIICHA TOJBKO 3a CYET YMEHBILICHHUS BHYTPEHHEH »HEpruM rasza (3Hax
MUHYC miepen AU ):

A=-AU (8)

dopmyia paboThI 1Tl aAMabdaTHOTO MpoIiecca UMEET BUJ

S RN

TAC Y — IMOKa3aTcJib CTCIICHU aI[I/Ia6aTBI, paBHBIﬁ OTHOIIICHHUIO TEIJIOEMKOCTECH:

y = Ce = E . s aprona — ognoaToMHOrO rasa (i =3)- umeeM y =1,67.
i

Haxoaum n3MeHEeHHE BHYTPEHHEW 3HEpPrUuM IpH aauabaTHOM MpOoIecce s

aproHa, yuutsiBas ¢popmysl (8) u (9):

_M RN My
AU = Y y—l{(vz) 1} (20)

Hns ompenenenuss paboThl pacmupeHusi aprora dopmyny (10) crnenyer
npeo0pa3oBaTh, YUYUTHIBas MPHU ITOM MapaMeTphbl, JaHHBIE B YCIOBUU 3a/Ia4U.
[IpumenuB ypaBHenue Knannepona -—MenngeneeBa sl JaHHOTO — Cilydast:

pV, =(Mm/M)RT,, NOJy4uM BBIPAXKEHHUE I MOACYETA W3MEHEHHS] BHYTPEHHEU

HHEPTUU:

AU = %K\VTJ 1] (11)

[ToncraBiss uncioBble 3HaueHus B (6) u (11), umeem:

a) Ipu U300apHOM paCIIUPEHUU

AU :2'0,8-1051' a-107°1 ° =121A ;

0) mpu annabaTHOM pacIIUPEHUN

5 s . as 3 313 \L67-
L _ 081071 2107 [( 107 ] _1}_44,6/&%_

(L67-1) 2-10°1°

OtBet: a) AU =121A%; 0) AU =—44,6A= .
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16. Temmneparypa HarpeBarens TeruioBot mamuubel 500 K. Temmeparypa
xononuwibHuka 400 K. Ompenenuts KIIJ| TermoBoit mammbbl, paboTtaromeii mo
nukiy KapHo, M IOJIHYI0O MOIIHOCTH MAIlIMHBI, €CJIM HArpeBaTelb €KECEKYHIHO
nepenaet ei 1675 JIx TernoThl.

JMano: O=500E; O, =400E; Q=1675A= .

Havitu: n,N.

Pemenne. KosdduumeHt none3Horo neHWCTBUS MAaIIMHBI ONpPENEsSeTCs 10
dbopmyie

n=T-T,)/T (2)

WIH

n=A/Q. )
N3 Beipaxenuit (2) u (10 Haxoaum
A=nQ=Q(T -T)/T
Brrancnum:

_ 500K —400K 0.2
500K

A=0,2-1675A® =335A= .

Orta pabota coBepiiaercs 3a 1 ¢, clieqoBaTeNbHO, MOJIHAS MAIHOCTh MAITMHbBI
335 Br.

OtBet: 7=0,2; N=335A0 .

17. T'opsiuast BoJja HEKOTOPOM MacChl OTJAET TEIJIOTY XOJIOJHOW BOJE TaKOH
’K€ MacChl M 3HAUEHUS UX TEMIEPATyphbl CTAHOBATCS OJAMHAKOBBIMHU. [Ioka3aTk, 4To
SHTPOIHUS TPU STOM YBEIMYUBACTCH.

Pemienue. Ilycte Temneparypa ropsiuen Boabl 11, xomomHout To, a
temneparypa cmecu ®. Onpenenum TeMnepaTypy CMECH, UCXOsl U3 YpPaBHEHHS
TeIJIoBOro OanmaHca

mc(T,-®)=mc(®-T,), wm T,-0=0-T,,

OTKYyJa

O=(T,+T,)/2 (1)
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HN3meHeHue OHTPOIINH, ITPOUCXOAAIICC ITPH OXJIAKIACHUN FOpﬂ‘-IGfI BOJBI,

cmdT ®
=cmin=
T T.

1

(]
AS, = |
T1

N3meHeHune OHTPOIINH, ITPOUCXOAAIICC IIPpU HAI'PCBAHUN XOJ'IOI[HOﬁ BOJEI,

(C]
AS, = I emdT _ cm In9
T, T2

M3MeHeHne SHTPOIINHA CUCTEMBI PABHO

2
AS =AS, +AS, =cm|n9+cmln9:cmln®—,
Tl TZ TlTZ

WJIU C y4eToM cooTHotreHus (1) nmeeM

2
AS = cm—(r1 1)) :
41T,

Tak kak (T,+T,)>>~0 u 4TT,~=0,T0 AS 0.

18. /IBa omMHAKOBBIX 3apsifa HAXOIATCS B BO3ayxe Ha paccrostann 0,1 M apyT oT
npyra. HanpsikeHHOCTB 1o B TOuke, yaaineHHou Ha pacctosaaus 0,06 u 0,08 m ot
OJIHOTO M JPYroro 3apsaoB, paBHa 10 kB/M. OnpenenuTs MOTEHIIAAI TOJISI B OTOM
TOYKE U BEJIUYUHY 3apsI0B.
ano: E=1-10°B/m; r,=01m; r,=0,06xm; r,=0,08x; g, =q, =(.

Haittu: q; o.
Pemenne. HampsbkenHocts E M moTeHmman ¢ 1onss TOYEYHOro 3apsaa (
onpenenseTcs no Gopmysiam:

Fo_ 9 . q

- ] w_ ]
drze 1’ Are

I'me € — pAWdACKTpHYECKas IMPOHUIIAEMOCTh CPEIbl; & — OJJCKTpHYECKas

IIOCTOsIHHAsI, I — PACCTOsIHUE OT 3apsiga A0 TOYKH MOJIA. Kak BHUAHO M3 PHC. 1

E =, E} + E? , TaK KaK a:%.

E— q° q° _q 1 1 q I’14+|’24
- (471&9 I‘2)2+(4 N2 vt = 2.2
ol e 1) dree, \r, 1 Ame lr,
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Otkyna:
q= E -47[880I’12r22 B 1.10*-4.3,14-8,85-10**.0,06% -0, 08?

N J/0,08* +0,06*

Onpenenum MOTEeHIUAI:

-9
P=¢,+@, = ¢ 9 __ 49 i+1 = 3,5-10 - ! + 1 =920B.
Ares,tr, Adrmes)t, Amsey\r, I 4.3,14-8,85-10 0,06 0,08

=3,510°E¢.

OtBeT: q=3,5-10°E¢; ¢ =920A.

19. JIBe mapassienbHble MIIOCKOCTH OAHOMMEHHO 3apsiKEHBI C TOBEPXHOCTHOM
IUIOTHOCTBIO 3apsnoB 2 u 4 HKi/M?. OnpenennTs HanpsHKEHHOCTD HOJIS: a) MEXKILY
IJIOCKOCTSIMH; 0) BHE IIIOCKOCTEHA.

. 9y 2. 9y 2
JaHo: 0, =2-10"Eé/i *; 0,=4-10"E&/1i °.
Haiitu: A’ u A",
Pemenne. Kak BuHO U3 puc. 2, B 3a30pe Mex 1y miockoctsimu A'=A, —A |

TaK Kak HarpasyieHus BEKTOpoB E1 u E; npotuBononoxuel. Torma

, o0, O 1
Al=—2_-—L=— (0,-0,), TOe & — YIEKTPUIECKas TOCTOSHHAS.
2, 2¢, 2¢,

A’ =;_12(4—2)-10*9 =113A/1 .
2-8,85-10
I+ 2+
E, E, E,
- —— >
E E E,
b e — —
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Puc. 2
B mnpoctpaHcTBe BHE 3a30pa MeEXay IUIOCKOCTAMH BekTopbl E; u Ej

COBIIAAArOT 110 HAIIPABJICHUIO. HOBTOMy

1 6-107° A
A=A +A =—(0,+0,)=———— =340A/1 .
At 250(01 %)= 585107

Otser: A'=113A/1; A"=340A/1 .

20. 3apsn Benmumuoi 1 HKn mepeHocutcss u3 OECKOHEUHOCTH B TOUKY,
HaxoJsyocss Ha paccrosHud 0,1 M OT MOBEPXHOCTH METaJUIMUECKOU cdepbl
paguycom 0,1 M, 3apsiKEHHOM C HOBEPXHOCTHOM mIoTHOCTRIO 107 Kir/m2,
Onpenenuts paboTy nepeMeneHus 3apsa.

Jano: q=1-10°E& r,=1-1071 ; r,=0; R=1.1071 ; c=1.10°E&/i °.
Haiitu: A.

Pemienne. IloteHnuan moyst ¢, co3gaBaeMoro 3apsikeHHOW cdepod Ha

pPacCTOSIHUM R+1, OT €€ LEeHTpa, orpeaensercs no Gopmyie:

7 e, (R+1) ’

rae o, =o-4zR* - 3apsan chepsl; &, - IIACKTPUUECKAs MOCTOSIHHAS.
[ToreHnman Mmojisi Ha PacCTOSHUM I, = oo paBEeH Hymi0: ¢, =0. Pabora A mo

MIePEMEILICHHIO 3apsiia U3 OECKOHEYHOCTH B TOUKY ITOJISI paBHA!

o-47R’ 1-10°-1-10*

= =5,6-10"° Az .
Are,(R+1) 88510 2.2.10°

A=q(p,—9,)=dp, =

OtBer: A=5,6-10" Az .

21. KongeHncarop ¢ mapadMHOBBIM JUIJICKTPUKOM 3apsHKEH O Pa3sHOCTH
norenuanos 150B. HampsokeHHOCTH B HeM paBHA 6-10°A /1 , IUTOIaab MIacTuH 6
cM?. OnpenenuTh eMKOCTh KOHIEHCATOPa ¥ MOBEPXHOCTHYIO ILIOTHOCTH 3apsaa Ha

oOKkmajKax (&=2).

2.

ano: U =150A; A=6-10°A/i; S=6-10"17; ¢

Haiitu: C u o.
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o
Pemenue. B miockoM KoHIEHCATOPE HANPSKEHHOCTH Moyt A =— , rae € —
&g,

JUDJIEKTPUYECKAsT IPOHULAEMOCTb CpEelIbl, € — OJJEKTpHUYECKas IOCTOSHHAs.
OTtkyna

o=¢c,A=2-88510""-6-10°=1,1-10*E&/1 °.

B mnockom koHaeHcatope pasHocTh noTeHnuanoB U u HanpsbkeHHOCTh E
CBsI3aHBI 3aBUCHUMOCTBIO A=U/d, d-3a30p Mexay oOkmaakamu. OTKyza
d =U /E. EmMxocTh C mJI0CKOTO KOHICHCATOPA ONIpEeAeIsIeTcs 1mo Gopmylie:

&,S  ¢5,5E  2.8,85-10%2.6-10-6-10°
d U 150

C =4,25-10°0 .

Oteer: N=4,25-10"0; o=11-10"E&/1 .

22. DHeprusi IJIOCKOTO BO3ayIIHOro koujeHcatopa 40 nHJDK, pa3sHOCTDH
MOTEHIIMAIOB Ha oOkIankax 600 B, miomaap miatua 1em?.

OrnpenenuTs pacCTOSHUE MEXAY 0OKIIaIKaMH, HAMIPSHKEHHOCTh U 00bEMHYIO
IUIOTHOCTH DHEPIUHU MO KOHJIEHCAaTOopA.

Hano: W =40iAz =4-10"° A= ; U =600A; S=1fi *=10"i ?;
£, =8,85-10%0 /1 .

Haiitu: B, E, W.

Pemienne. DHeprusi KoHjeHcaTopa W =CU?/2; eMKOCTb KOHJCHCaTopa

£,SU?

C =¢,5/d, cnenoBarenbHo, W = . Orcronma

_&SU? 8,85:10%0 /1 -10™*i ?-(600A)°

d — =0,0041 .
W 2.4.10° Az
HaHpﬂ)KeHHOCTB IIOJIsI KOHACHCATOpa
o
A=Y 2V _ 2410 AR g5 905A07 .
d £SU 8851070/ -10*i >-600A
OO0ObeMHas MIIOTHOCTh SHEPTHH TTOJIS:
2 -8 A 2
Wo_ W 2-(4-10_ A=) =1.10% A /i 2.

W=——= — ~
Sd £,5%U% 8851020 /1 -(10°1 2)-(600A)?

OtBet: d =0,004i ; A=1,51-10°A/i1 ; w=1-102A=& /i>.
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23. II1OTHOCTh TOKA B HUKEIMHOBOM IMPOBOJHUKE JUIMHOM 25 M paBHa |
MA/m2. OnpenenuTs HAIIPHKEHUE Ha KOHIAX IIPOBOIHMKA.

Hano: ¢=25i; j=110°A/i?% p=4.107T1 i .

Hantu: U.

Pemenue. Ilo 3axony Oma B nuddepernuanpaol hopMe MIOTHOCTh TOKA |

B IIPOBOAHHUKC ITPOIIOPHHUOHAJIbHA HAIIPSPKCHHOCTHU E nmons B OBOJHUKE |=yE,
v

1
rAe y =— -yJeJibHas IPOBOJUMOCTb; p -YIEIbHOE CONMPOTUBIICHUE NMPOoBOAHUKA. C
Yo,

o U o
APyrou CTOpPOHLI E= 7, rac U- HAIIPSKCHHOCTD HAa KOHIOAX IIPOBOJHHKA OJIMHOU

:i, oTkyna U = jpf=1.10°-4-10"-.25=10B.

£. Torma j= ;

E
yo,

D

OtBeT: U =10B.
24. OnpenenuTsb JIEKTPOABHUKYIIYIO CHIY aKKyMYJISITOPHOW OaTapew, TOK
KOPOTKOTO 3aMbIKaHUsi KOTOpoil paBeH 10 A, eciu npu NOAKIIOYEHUHM K HEH

pesucropa conpotupieHrem 2 OM cuia TOKa B LENH paBHa 1 A.

Hano: I,,=10A;R=211; 1=1A

Haitru: €.

Pemenue. Ilo 3akony Oma | :ﬁ U &=I1(R+r), TOe r- BHYTPEHHEE
+

conpoTuBieHue Oarapeu. Ilpu KOPOTKOM 3aMbIKaHMM 1€MW  BHELIHEE

conporuBienne R=0 u I, =¢/r, orkyna r=¢/l,. Torma e=1(R+¢&/l,) wm

&

&= IR _ 12 =22A.
1-1/1, 1-01

OtBeT: ¢=2,2A.
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KOHTPOJIBHASA PABOTA Nel

Tabauua BapuanToB

1 |2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16

1 11 (111 | 121 | 131 | 141|151 |161 |1.71 |181 |191 |1101 | 1.111|1.121 | 1131 | 1141|1151
2 12 (112 | 122 | 132 | 142 | 152 | 162 | 172 | 182 | 192 |1102 | 1112 | 1.122 |1.132 | 1.142 | 1.152
3 13 | 113 | 123 (133|143 | 153 |163 |1.73 |183 |193 | 1103|1113 | 1123 | 1.133 | 1.143 | 1.153
4 14 | 114 | 124 | 134 | 144 | 154 | 164 | 1.74 | 184 | 194 | 1104 | 1.114 | 1.124 | 1.134 | 1.144 | 1.154
5 15 | 115 | 125 | 135|145 | 155 | 165 | 175|185 | 195 | 1105 | 1.115 | 1.125 | 1.135 | 1.145 | 1.155
6 16 |116 | 126 | 136 | 146 | 156 | 166 | 1.76 | 1.86 | 1.96 | 1.106 | 1.116 | 1.126 | 1.136 | 1.146 | 1.156
7 17 | 117 | 127 | 137 | 147 | 157 | 167 | 177 | 187 | 197 | 1.107 | 1.117 | 1.127 | 1.137 | 1.147 | 1.157
8 18 (118 | 128 | 138 | 148 | 158 | 168 |1.78 | 188 | 198 |1.108 | 1.118 | 1.128 | 1.138 | 1.148 | 1.158
9 19 (119 | 129 | 139 | 149 | 159 | 169 |1.79 |189 | 199 |1.109 | 1.119 | 1.129 | 1.139 | 1.149 | 1.159
10 110 | 1.20 | 1.30 | 1.40 | 1.50 | 1.60 | 1.70 | 1.80 | 1.90 | 1.100 | 1.110 | 1.120 | 1.130 | 1.140 | 1.150 | 1.160

1.1. Teno, OpollleHHOE BEPTUKAIHHO BHU3 C HAYaJbHOM CKOPOCTBIO 5 M/C, B
MOCIIEHNE 2 C TAJCHUS MPOILIO MyTh BABOE OOJBIINH, YeM B JIBE MPEABITyITUE 2
c. Onpenenutb BpeMsl NaJE€HUS M BBICOTY, C KOTOpPOH Teyo ObLIO OpOLIEHO.
[TocTpouth rpaguky 3aBUCUMOCTH MPONHJEHHOIO IyTH, YCKOPEHHSI M1 CKOPOCTH OT
BpPEMEHH.

1.2. BBepx 1o uaeanbHO IJIaJKON HaKJIOHHOM IUIOCKOCTH, oOpasyrorei yroi 30° ¢
TOPU30HTOM, IMYyCTWJIM Iai0y c HadainbHOM ckopocThio 12 m/c. Korpa miaiiba
JIOCTHUTJIA TIOJIOBUHBI MaKCHMaJIbHOW BBICOTHI MOJABEMA, U3 TOW XK€ TOYKH, B TOM
K€ HalpaBJIEHUH U C TOM K€ CKOPOCThbIO MYCTHJIM BTOPYIO mai0y. OnpeneiauTs:
Ha KaKOM PacCTOSTHMM OT Hadasla HAKJIOHHOW IMJIOCKOCTH BCTPETATCS 00€ IMIaiObl;
MaKCHUMAaJIbHYIO BBICOTY MOIbeMa MIai0bl; TPOMEKYTOK BPEMEHH, TPOLIEAIIANA OT
HayaJsia JABM>KEHHS MepBOM 1aiobl 10 ee BCTpeun co Bropoi. HauepTuts rpaduku
3aBHCHUMOCTH TIPOMICHHOTO MyTH, CKOPOCTH M YCKOPEHHsI OT BPEMEHH ISl TIEPBOU
1aiiobl B TPOMEKYTOK BPEMEHU OT Hayayia JBIKECHHS 10 MOMEHTAa BCTPEUYHU CO
BTOPOM.

1.3. lllap, cBOOOIHO MBIKYIIUIICS CO CKOPOCTBIO 6 M/C, yIapuiIcs O Apyrou map
U, JIBUrasich B OOpaTHOM HAIpaBJIEHUU CO CKOPOCThIO 2 M/C, BEpHyJCA B
UCXOAHYIO0 TOUKY (puc. 1.). PaccTossHMe MeXAy MCXOTHBIM IMOJOXKEHHEM Iapa H
€ro MOJIO)KEHHEM B MOMEHT COYAapeHHs ¢ APYTUM mapoMm paBHO So. [locTpouTts

A1 IMIPOMEIKYTKa BPEMCHHM OT Hadajla [ABHXKCHHA IIapa 40 MOMCHTa €TI0
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BO3BpAIIICHUS B MCXOJHOE TIOJIOKEHUE TpaduKu 3aBUCUMOCTH OT BpPEMEHH
CKOPOCTH, MOJAYJISl CKOPOCTH, KOOpJIMHAThl IeHTpa mapa Ha ocu O,
MPOXOAUMOro UM MyTH. ONpeAenuTh TaKKe CpeHee 3HAaUCHUE MOJYJISI CKOPOCTH

JBI>KEHUS 11apa. BpeMeHem coynapeHus mapoB npeHeOpeyb.

3 o
P

Puc.1

1.4. HaGmonarens, crosmuid Ha 1uiaTdopMme, ONpEAesnil, YTO TEPBBIM BaroH
JIEKTPOIIOE31a MIPOLIE] MUMO HEro B Te4YeHHe 4 ¢, a BTOPOM - B TE€YEHHUE 5 C.
[Tocie 3TOro mepemHud Kpal MoOe3Ja OCTAHOBWJICS HA PACCTOSTHUM 75 M OT
HaOmonarena. Cuutasi IBMKEHHE I0O€3/1a PaBHO3aMEICHHBIM, OIPEACIUTh €ro
HaYaJIbHYI0 CKOPOCTh, YCKOPEHHE M BpPEMS 3aMEIJICHHOTO JBHKeHUs. HauepTuth
rpauky 3aBUCHMOCTH IYTH, CKOPOCTH U YCKOPEHHS MOe3Aa OT BpPEMEHH. 3a
HAYyaJl0 OTCYETa BPEMEHU MPUHATH MOMEHT MPOXOXKIECHUS MUMO, HAOJIOmaTens
NepeIHEro Kpas noesza.

1.5.HaGnronarens, CTOSANMIA B MOMEHT Hadayia JBHKEHUS DJISKTPOIIOe3/1a Y ero
NEepeHero Kpas, 3aMeTHJI, YTO MEpBbIA BAaroH NOpoLIe] MUMO Hero 3a 4 c.
OnpenenuTh BpeMs, 32 KOTOPOE MHMO HEro MPOUAYT AEBATH BArOHOB, a TAKXKe
BpeMsl MPOXOXKAEHUS 9-rO0 BaroHa. Bo CKOJIBKO pa3 CKOpPOCThb AEBATOIO BaroHa
OOJIbIIIE CKOPOCTH MSATOTO B MOMEHTHI MX MPOXOXKACHHS MUMO Halmromaress?
JIBM>KeHUE CUMTATh PABHOYCKOPEHHBIM.

1.6. Teno, nBurasch MPSMOJIMHEHMHO C TIOCTOSHHBIM YCKOPEHHUEM, TMPOIILIO
MOCJIEAOBATENBHO JIBAa PABHBIX ydacTKa IyTH, 1o 20 M kaxkabii. IlepBbiii yuacTok
npoiiaeH 3a 1,06 ¢, a Bropoit — 3a 2,2 ¢. OnpenenuTs YyCKOPEHUE Tella, CKOPOCTh B
Hayayie IEPBOr0 U B KOHIIE BTOPOIO YYAaCTKOB MyTH, IyTh, IPOUICHHBIN TEJIOM OT
HayaJsia JBMKEHHUS 10 OcTaHOBKHU. HauepTuTh rpaduku 3aBUCUMOCTH MPOMAEHHOTO

IIyTH, CKOPOCTH U YCKOPEHUS OT BPEMEHH.
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1.7. C ropel AB (puc. 2) anuHoii 20 M U3 COCTOSTHUS TIOKOS CKaTBHIBAIOTCS
CaHKM M 3aTeM, MNpOAODKas JABMKEHHUE OT TOYKM B 10 TOpPU30HTAIBHOU
IJIOCKOCTH, OCTaHaBlMBatoTcs y Touku C, mpoiias paccrossaue BC, paBHoe 15 M.
OnpenennuTbs CKOPOCTh CAHOK B KOHILIE CITYCKa C TOPBI, YCKOPEHUS Ha y4acTKax 4B
u BC u Bpems cnycka c¢ ropel. Becy myte JIBC canku mpoxomar 3a 15 c.
VYckopenue Ha KaxaoM U3 ydactkoB (AB u BC) cuutath nocTossHHBIM. HauepTuth
rpaduKy 3aBUCMMOCTH TPOIICHHOTO IMMyTH, CKOPOCTU U YCKOPEHHSI OT BPEMEHHU.

1.8. ABTOMOOWJIb TpOTaeTCs C MECTa U TMEPBbI KUIOMETP MNPOXOAUT C
YCKOPEHHEM a1 a BTOPOH — C YCKOpEHHEM ap. [Ipu 3TOM Ha EpBOM KUIIOMETPE €ro
CKOpOCTh Bo3pactaeT Ha 10 M/c, a Ha BTOpoM — Ha 5 M/c. Onpenenutb: BpeMs
IPOXOXICHUS MEPBOrO U BTOPOTrO KUJIOMETPOB; KaKO€ YCKOpEHHE OOJjblle — ai
WIN ap CPEIHIOI CKOPOCTh Ha BceM IyTH. HadepTuTh rpaduiku 3aBUCUMOCTH

IIyTH, CKOPOCTH U YCKOPCHUA OT BPpCMCHM.

)
L

b
Puc.2

1.9.Temo, xoTopomMy cOOOIEHa HaYalbHAas CKOPOCTH 2 M/C, Hadayio
CKOJIb3UTh IO HAKJIOHHON IJIOCKOCTU. 3a 10 ¢ OHO MPOXOJWUT MO HAKIOHHOU
MJIOCKOCTH MyTh 50 M, a 3aTeM MO TOPU30HTAIBHOW MOBEPXHOCTU JI0 OCTAHOBKH -
90 M. Cumras JBMKEHME Tela Ha KaXKIOM M3 YYAaCTKOB PaBHOIEPEMEHHBIM,
OMPENICNIUTh CKOPOCTh Tejla B KOHIIE HAKJIOHHOW IIJIOCKOCTH, YCKOPEHHS Ha
HAKJIOHHOM U FOPU30HTAJILHOM y4acTKaX IyTH, CPEIHIOI0 CKOPOCTh Ha BCEM MyTH;
BpeMs JBWKEHHUS Tena. HauepTuTh rpaduku 3aBUCUMOCTH TYTH, CKOPOCTH U
YCKOPEHHUsI OT BPEMEHH.
1.10. JIbpkHUK cbexall ¢ ropsl JuinHOM 40 M 3a 10 ¢, mocne yero oH npoexan
110 TOPU3OHTAIBHOM TIIOMIAAKE 10 ocTaHOBKU 20 M. CuMTas IBUKEHHUE JbDKHUKA

Ha o0omx yY4acCcTKax paBHOIICPEMCHHBIM, OIIPEACIINTE CKOPOCTL JIbIDKHHKA B KOHIIC
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rOpbl, CPEJHIOD CKOPOCTh Ha BCEM IIyTH, YCKOPEHHS Ha KaXKJOM M3 Y4YacCTKOB,
BpeMsl JIBIDKEHHS M0 TOPU3OHTANbHON Tuiomanke. Hadeptuts rpaduku
3aBUCHUMOCTH MYTH, CKOPOCTH U YCKOPEHHS JIbDKHUKA OT BPEMEHH.

1.11. Temo, xoTopomy ObLIa cOOOIEHA HEKOTOpas HadalbHAs CKOPOCTH,
JIBH)KETCSI PABHOYCKOPEHHO. 3a TPEThIO CEKYHIY CBOErO JIBHXKEHHSI OHO IPOIILIO
10 M, a 3a mectyto - 16 M. OnpeaenuTs yCKOPEHUE Tella, HAYAIBHYIO CKOPOCTb,
CKOPOCTh K KOHIly BOCBMOI CEKyHABI U IyThb, NpOHAEHHBIA 3a 8 c. HauepTuth
rpa@uKyd 3aBUCUMOCTH TPOUJEHHOTO MYTH, CKOPOCTH M YyCKopeHus Tena ot
BPEMEHH.

1.12. Kycok npa ouH pa3 OpocaroT ¢ HEKOTOPOH CKOPOCThIO oA yriaom 30° k
TOPU30HTY, a APYrOW pa3 IYCKAaKT C TaKOM K€ CKOPOCTBIO IO TOPHU30HTAIBHON
MOBEPXHOCTH JibJa. Bo BTOpoM ciiydae OpOIIEHHBIH KYyCOK JibJla HaXOAWICS B
JBWKEHMH B 8§ pa3 Joiblle, 4YeM @pu Inoiere B Bo3ayxe. Omnpenenntsb
KO3 (UIUEHT TPEHUA JibJa O Jie/, OTHOLICHUE MPOMACHHBIX B OOOMX CiIydasx
pacCTOSIHMI B TOPU3OHTAILHOM HampaBieHuU. CoOnpoTHUBIEHHEM BO3AyXa
npeHeopeyb.

1.13. [Tox kakuM yriIoM K TOPU30HTY Haa0 Opocuth Teso maccoi 200 r, 9ToOkI
JaNbHOCTH MOJieTa Oblja B JIBa paza 00Jbllle €ro MaKCUMaIbHOW BBICOTHI IOIBEMA,
€CJIM TOPU30HTAJIbHBIN BCTPEUHBIA BETEP NEUCTBYET HA TEJIO C MOCTOSHHOW CUIION
B 1 H?

1.14. I3 Opanacnoiita, MOAHITOrO HAJl MOBEPXHOCTHIO 3€MJIM Ha BBICOTY 2,5 M,
OBbET CTPYs BOJBI MOJ YIIIOM 36° K TOPU30HTY U TAJAaeT HA 3€MJII0 HAa PACCTOSHUU
15 M or Toro mecra, HaJ KOTOPbIM HaxoauTcs Opanacnout. OnpenenuTts, Ha
KAKyl0 MaKCHMAaJIbHYIO BBICOTY IOJHUMAETCA CTPYsS BOJbI, PaAUyC KPUBHU3HBI
CTPyH B BBICIIEH TOYKE, CKOPOCTh BOJbl B MOMEHT MaJIeHUSI Ha 3€MJII0 U 00beM
BOJbI, MOJaBaeMod OpaHicnolToM 3a 1 MHH, €CIM IUIOIAAb OTBEPCTHS
Opanzacnoiita papHa 1 cm?. COMpOTHBIEHHEM BO31yXa NPEHEOPEUb.

1.15. W3 omHOW TOYKM OAHOBPEMEHHO OpOIIEHO JBa Tella C OJWHAKOBOU
HAYaJIbHOM CKOPOCTHIO 20 M/C MO/ pa3HBIMHU YIJIAMHU K TOpHU30HTY: 01=45°, o =60°.

OnpenenuTh paccTOSIHUE MEXAY TelaMu COyCTs 2 C MOocJie Hauyaja JBUYKEHUS,
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CKOPOCTH T€JI B 3TOT MOMEHT, HOPMaJIbHOE U TAHI€HI[MAIBHOE YCKOPEHUS uepe3 1¢
nociie Opocanus. CONpOTUBICHUEM BO31yXa IPEHEOPEUb.

1.16. C GankoHa, BbICOTa KOTOPOTO 5 M HaJ MOBEPXHOCTHIO 3eMJH, OpolieH
KaMeHb 1oJ1 yriioM 45° k ropu3oHTy. KameHb ynan Ha 3eMJII0 Ha pacCTOsTHUU 48 M
OT M€CTa, HaJl KOTOPhIM HaxoauTcs OaikoH. OmnpeneiauTh HadyalbHYIO CKOPOCTb
KaMHs, BpeMsl €ro IoJieTa, HauOOJBIIYIO BBICOTY IMOJbEMA, PATUYC KPUBU3HBI
TPAEKTOPHH B HAUBBICHIEH TOYKE, CKOPOCTh KAMHSI B MOMEHT MaJEHUS Ha 3EMIJIIO,
yroja, KOTOPBIM 00pa3yeT CKOpOCTh KaMHS B MOMEHT IMaJ€HUs Ha 3eMII0 C
TOPU30HTAJIBHBIM HanpaBiieHneM. CONpPOTUBIEHUEM BO3yXa IpeHeOpeUb.

1.17. HeGonpbmioe Teno ObUIO BBITYIIEHO U HA4ajao MajaTh U3 COCTOSHUS MOKOS
¢ BeicoThl H. Ha BbIcOTE h OHO a0OCONIOTHO HEYIPYro yAapsercs O HeOOIBIIYIO
3aKpEIUICHHYI0 W TJAJKyH IUIOMIAJKy, PAaCHOJIOKEHHYI0 MOJ yriioM 0=45° k
ropu3oHTy. OnpenenuTs BpeMs MAJICHHS Tella U TOPU3OHTAIBHYIO AIbHOCTH
nosieTa, cunrast H=10m u h =5 m.

1.18. HeGomnwmoe Ttemo, OpomeHHOE MMOa yriioM 45° K TOPU3OHTY C
HAYaJIbHOW CKOPOCTHIO 15 M/C, ympyro yaapsieTcsi 0 BEPTUKAIbHYIO TIAAKYIO,
CTEHKY, HaXOJSUIylOCsi Ha paccrossHuu 14 M (10 TOpHU30HTAIM) OT MECTa
Opocanusi. OmnpenenuTh, Ha KaKOM PACCTOSHUU OT CTEHKH YHaJeT TeIo Ha
3eMJIi0, eciau kod(dduuuent Bocctanopienuss k=0,75. Haiiti Takyke OTHOIIEHHE
ATUX PACCTOSIHUI, €CJIM BO BTOPOM CiIy4ae yjaap abCOMOTHO YIPYTUH.

1.19. ManeHpkuil MIApUK MOABEIICH HAa HEPACTSDKUMOW HUTU AiuHOU 0,5 M.
[Ipy BepTUKAIBHOM TMOJOKEHUM HHUTH (TIOJOKEHHE PABHOBECUS) IIAPUKY
COOOIIAIOT TOPU30HTAIBHYIO CKopocTh 4 w/c. Ompenenuts BbicOTy H Han
UCXOJIHBIM ypPOBHEM, TIOCJE€ JOCTWKEHUS KOTOPOM IIApUK JBUKETCA MO
TPACKTOPUHU, OTJIIMYAIOLIEHCA OT OKPYKHOCTU. HaliTH CKOpPOCTh 1apuKa B MOMEHT
JOCTHKEHUSI ATOW BBICOTHI M1 MAKCUMAJIBbHYIO BBICOTY TOAHATHS mapuka. C Kakon
BBICOTHI IIIAPUK CHOBA HAYHET JBUTATKCS MO OKpy)HOCTH? Ha kakoM HauMeHbIIeM
paccTositHuM (MO TOPU3OHTAIM) OT IOJIOKEHHUS PABHOBECHS HAJO0 IOCTAaBUTH
JOBYIIKY, YTOOBI MOWMATh HIAPUK MOCJIE TOrO, KaK OH NMEPECTAHET JBUTATHCS IO

okpyxHOCTH? CONPOTUBIEHUEM BO3/lyXa MPEHEOPEYb.
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1.20. Heboubiioe Teno, OpolIeHHOE BEPTHUKAIBLHO BHHU3 C BBICOTHI 32 M ¢
HAYaJIbHOM CKOPOCTHIO 2 M/C, YIPYTO yAapseTcs O 3aKpeIUIeHHYI0 Ha BbicoTe 20
M. MIaJKYH IUIOIAAKY ¢ yriioM HakioHa 30° k ropu3oHTy. OnpeaenuTs, BO
CKOJIBKO pa3 BpeMs MaJeHus Tela MPU BCTpeUde ¢ IUIONIAJKON 00Jible BpEMEHU
CBOOOJHOTO TajeHusi, eciau KodhduiumeHT BoccTaHOBIeHUs paBeH 0,8
JMAIbHOCTh TIOJIETa Tejla IO TOPU3OHTAIM, OTHOIIEHHE CKOPOCTEM B KOHIIE
NaJCHUS TPY BCTPEYE C MJIOMAIKON U TIPH CBOOOHOM TaJICHUH.

1.21. B aepeBsHHBIN map Maccod m1=8 KI, MOJBEIICHHBI HAa HUTU JJIMHOMN
1=1,8 M, momamaeT rOpU3OHTAIBHO JeTsAIIas Imyns maccor mpy=4 r. C Kakou
CKOPOCTBIO JIETENA MyJs, €CIM HHATh C IIAPOM M 3acTpsABIIEW B HEM ITyJIed
OTKJIOHWJIACh OT BEPTHUKAIM Ha yroil 0=3°? Pazmepom mapa mpeHeOpeub. Y nap
MYJIM CYUTATH IPSIMBIM, IIEHTPATIbHBIM.

1.22. [lo HeOonbplIOMY KYCKYy MSTKOIO JKejie3a, JiealleMy Ha HaKOBalbHE
maccoid m = 300 kr, yaapsieT MoioT maccoi my = 8 kr. Onpenenuts KIIJ[ # yaapa,
ecnu  yaap Heynpyrui. [lone3HoM cUuTaTh HSHEPrU0, 3aTPAYCHHYIO Ha
nedopMaIuio Kycka sxxenesa.

1.23. [Map maccoit m1 = 1 Kr HOBIWKETCS CO CKOPOCThIO V = 4 M/c u
CTaJKHUBAETCA C IIApOM Maccou mp = 2 KI, ABWXKYIIMMCA HABCTPEUy €My CO
CKOpocThiO Vo=3 wm/c. KakoBbl ckopocTd ui; W up IIapoB mocie ynapa? Ymap
CUUTATh a0COJIFOTHO YIIPYTUM, MPSIMBIM, IIEHTPATIbHBIM.

1.24. Mlap wmaccoit mj; =3 Kr JABUKETCS CO CKOPOCThIO Vi = 2 M/C U
CTAJIKUBAETCA C TOKOAIIMUMCS ImapoM Macco my=5 kr. Kakas pabGorta Oyner
coBepiieHa mpu aedopMaruu 1mapoB? Yaap cuutath aOCONIOTHO HEYIPYTHM,
MPSIMBIM, TIEHTPAJILHBIM.

1.25. Ompenenutry KIIJI 1 wneynpyroro yaapa Ooiika Maccour m1=0,5T,
Majamoliero Ha cBaro Maccod mp=120 kr. Ilone3Hol cyWTaTh SHEPruio,

34TPAYCHHYIO Ha BOMBaHKE CBaW.

1.26. [Ilap maccoit my= 4 Kr JBHXKETCS CO CKOPOCThIO V. = 5 m/C W
CTAJIKUBACTCS C IIAPOM MAcCOW my=6 KT, KOTOPBIH TBIKETCS €My HABCTPEUy CO

CKOPOCTBIO V2 = 2 M/c. Onpeaenutb CKOPOCTH Ui U Uz IIAPOB MOCie yaapa. Y aap
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CUHMTATh A0COFOTHO YIPYTHUM, MPSIMBIM, IIEHTPATHHBIM.

1.27. U3 cTBOJIa aBTOMAaTUYECKOTO IMUCTOJIETA BhUIETENA Myt Maccoit My = 10 T
co ckopocThio V = 300 m/c. 3atBop nucronera maccoit mp = 200 r npukuMaeTcs K
CTBOJIy TPYXXUHOH, >KECTKOCTh KoTopoil k=25 kH/m. Ha kakoe pac crosiHHE
oToieT 3aTBOp Nocie BeicTpena? CUuTaTh, YTO MUCTOJIET KECTKO 3aKPEILIICH.

1.28. Hlap maccoit my = 5 Kr JIBHXKETCS CO CKOpPOCThIO Vi = 1 M/C m
CTAJIKUBAETCA C MOKOAIIUMCS IIapoM Maccoil My =2 Kr. OnpeaeanuTh CKOPOCTH U1
U Uy IIAPOB MOCJE ynapa. Yaap cuuTarb abCOJIOTHO YNPYTUM, MPSIMBIM, IIEHT-
paIbHBIM.

1.29. W3 opymus, HE UWMEKOIMEro MPOTHUBOOTKATHOTO  YCTPOWCTBA,
MIPOU3BOIMIIACH CTpEIbOa B rOPU3OHTAILHOM HampasiieHnu. Korga opyaue Ob110
HETOJBI)KHO 3aKPEIUICHO, CHApAJl BBUIETEN €O CKOpocThio Vi= 600 m/c, a xorma
OpPYAMIO AT BO3MOXHOCTH CBOOOJIHO OTKAThIBATHCS Ha3ajl, CHapsJ BBIJIETEN CO
ckopocThio V2 = 580 M/c. C KaKkoi CKOPOCTHIO OTKATUIIOCH TIPH ATOM opyaue?

1.30. lap maccoit m1=2 KI CTaJKUBAETCSA C TOKOAIIUMCS MIapoM OOJbIICH
Macchl U nipu 3ToM Tepsaetr 40% kuHeTnueckor sHepruu. OnpeaenuTb Maccy miy
OoJpIIero mapa. Y aap cuuTaTh aDCOIIOTHO YIPYTUM, MPSMBIM, LIECHTPAJIbHBIM.

1.31. [lapuk maccoii m=60 T, IPUBA3AHHBIN K KOHILY HUTH JIMHOU {1=1,2 M,
BpALIaeTCs ¢ 4acTOTOM Ny = 2¢™, onmpascs Ha TOPU3OHTAIBHYIO IIOCKOCTE. HUTh
YKOpayuBaeTcsi, MpUOIKas mapuk K ocu 10 paccrosHus £,=0,6 m. C kaxoit
4acToTON 1y OyJeT mpu 3ToM Bpamatbes mapuk? Kakyro paboTy A coBepiiaer
BHEIIIHSS CUJIa, YKOpauuBasi HUTh? TpeHuem mapuka o miIoCKOCTh MpeHeOpeyb.

1.32. Tlo xacarenbHOM K IIKUBY MaxOBHKa B BHJIE€ JUCKa quaMmeTpoM D = 75
cM u maccoil m = 40 kr npunoxena cuina F=1 kH. Onpenemuts yriosoe
YCKOpPEHHUE € M YaCTOTY BpaIllCHUs # MaxoBUKa uepe3 Bpems 1=10 ¢ mocie Havana
JEUCTBUS CUJIBI, €CTTU panuyc I mikuBa paBeH 12 cm. Cusioii TpeHust npeHeopeyb.

1.33. Ha o6on maxoBuka muamerpoM D=60 cM HaMOTaH HIHYp, K KOHILY
KOTOpPOTO TMpHUBs3aH Tpy3 Maccod m=2 kr. OmnpeaenuTb MOMEHT WHepuuu J
MaxOBHKa, €CJIU OH, Bpallasicb PaBHOYCKOPEHHO MOJI JEUCTBUEM CHJIbI TSHKECTU

rpy3a, 3a BpeMs t = 3 ¢ mpuoOpen yrioByr CKOpocTh ®=9 paj/c.
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1.34. Huth ¢ mpuBsI3aHHBIMU K €€ KOHIIaM Tpy3amu mMaccamu m1=50 r u mp= 60
I TIepekuHyTa depe3 010k auamerpom D=4 cm. OnpenenuTs MOMEHT MHEPIUH J
0JIoka, eciau TOoJ JEHCTBUEM CHJIbI TSDKECTH TPY30B OH TMOJYYWI YTIIOBOE
yckopenre &=1,5 pan/c’>. TpeHMeM M IIPOCKAIb3bIBAHMEM HUTH MO OIOKY
npeHeopeyb.

1.35. CrepxeHb BpalllaeTCsi BOKPYT OCH, MPOXOASIICH 4Yepe3 ero cepeiuHy,
COrnacHo ypasHeHUI0 @ = At + Bt3, rne 4 = 2 pan/c, B= 0,2 pan/c®. Onpenenurs
BpaIllalOMil MOMEHT M, AEHCTBYIOIIMI HAa CTEPXKEHb 4yepe3 Bpems t=2c¢ mocie
Hayasa BPAIEHMs, €CIIM MOMEHT MHEpIUH cTepxkHs J=0,048 kr- M2,

1.36. Ilo ropu30HTaNBHON TMIOCKOCTH KAaTUTCS JUCK CO CKOpOCThIO V =8 m/c.
Onpenenutp  KO3(PUIMEHT  CONPOTHUBIEHUS,  €CIM  JAWCK,  Oyayuu
MPEIOCTAaBIEHHBIM CaMOMY ce0€e, OCTaHOBWJICS, POMIS MyTh S=18 M.

1.37. Onpenenuth MOMEHT CHJIBI M, KOTOPBIM HEOOXOAUMO IPHIOXKHUTH K
6JIOKY, BPAIIAKOIIEMYCS ¢ 4acTOTOM N =12 ¢, 4TOOBI OH OCTAHOBUIICA B TE€UECHHE
Bpemenn At=8 c. [mametp O6ioka D=30 cm. Maccy Oioka m=6 Kr cuuTarth
pPaBHOMEPHO paclpeleJIeHHOM 1o o00oxy.

1.38. bnok, wmmerommii ¢opmy nucka wmaccoi m=0,4 Kr, Bpamjaercs MoJ
JEUCTBUEM CHJIbI HATSKEHHS] HUTHU, K KOHILIAM KOTOPOW TMOJBELICHBI T'PY3bI
maccamu m1 = 0,3 xr u my = 0,7 kr. OnpenenuTs cuibl HaTsDKEHUS 11 U T2 HUTH
1o 00e CTOPOHBI OJI0KA.

1.39. K kpato ctona mpukperuieH 670k, Yepes 010k mepeknHyTa HeBecoMasi U
HepacTsDKUMasi HUTh, K KOHILIAM KOTOPOW MpHUKpervieHbl rpy3bl. OauH rpy3
JBUKETCS 110 TOBEPXHOCTH CTOJIA, @ APYTOM - BJIOJIb BEPTUKAIH BHU3. ONpeaenuTh
kodpdunuent f TpeHus MexIy TOBEPXHOCTSIMH Tpy3a U CTOJIA, €CIIM MAaCChI
Ka)XJI0ro rpy3a u Macca 0JI0Kka OJJTMHAKOBBI U TPY3bl ABIKYTCS ¢ YCKOPEHHEM a=5,6
Mm/c2. [Ipockanb3biBaHWEM HUTHU 1O OJIOKY M CWJIOW TpEHHs, NEUCTBYIONICH Ha
0JIOK, MpeHeOpeyYb.

1.40. K xoHIaMm JIerkod W HEpacTSHKUMOW HUTHU, TEPEKUHYTOM uepe3 OJIOK,
NOJIBEIIEHBI Ipy3bl MaccaMu My = 0,2 kr u M=0,3 kr. Bo CkoibKO pa3 oTanyaroTcs

CHUJIBI, ICUCTBYIOIIME HA HUTH 110 00€ CTOPOHBI OT 0JI0Ka, eciau Macca 6yoka m=0,4
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KT, @ €r0 OCh JBWKETCS BEPTUKAIBHO BBEPX C yCKOpeHHeM a=2 Mm/c?? Cumamm
TPEHMSI U IPOCKAIB3bIBAHUS HUTHU IO OJIOKY MpeHeOpeyb.

1.41. Omnpeaenutb HanpsKEHHOCT, G rpaBUTALMOHHOTO TIOJISE HAa BBICOTE
h=1000 kM Hajg moBepxHOCThIO 3emun. CUHMTAaTh HM3BECTHBIMH YCKOpEHHE ()
CBOOOIHOIO MajJIeHus y MOBEPXHOCTU 3eMiin U ee paauyc R.

1.42. Kakas pabota 4 OyAeT coBepllieHa CHJIaMHU T'PaBUTAIIMOHHOTO TOJIS TIPU
najgcHud Ha 3emiro Tela maccod m=2 kr: 1) c¢ BeicoThl h=1000 kMm; 2) u3s
OECKOHEYHOCTHU?

1.43. U3 GecKOHEUYHOCTH Ha TMOBEPXHOCTh 3€MIIM TaJaeT METEOPHT MacCOou
m=30 kr. Onpenenuts padoTy A, KOTOpas mpu 3TOM OyAET COBEpIIEHA CUJIaMU
IPaBUTALMOHHOTO MOJs 3eMJIM. YCKOpEHHUE CBOOOJHOrO TmajeHus ¢ 'y
MOBEPXHOCTHU 3€MJIU U €€ paauyc R cuntaTh N3BECTHBIMM.

1.44. C noBepXHOCTH 3eMJIM BEPTUKAJIBHO BBEPX MYIIEHA paKeTa CO CKOPOCTHIO
v=>5 km/c. Ha kakylo BbICOTY OHA IOJJHUMETCS?

1.45. Tlo xpyroBoil opOuTe BOKpPYr 3eMiiu oOpamiaercsd COyTHUK C NEPUOJI0M
T=90 mun. OnpenenuTsh BHICOTY CITyTHHUKA. Y CKOPEHHE CBOOOJIHOTO TMajeHus J y
MOBEPXHOCTU 3€MIJIU U €€ panyc R cuuTaTh N3BECTHBIMH.

1.46. Ha xakoM pacCTOSIHUM OT IIEHTpa 3eMJIUM HaXOAUTCS TOYKa, B KOTOPOH
HaIpsKEHHOCTh  CYMMApHOTO TpaBUTALIMOHHOTO moJiga 3emiu u JlyHbl paBHa
nymo? Ilpunsarts, uro macca 3emsun B 81 pa3 Oonbiie maccel JIyHbl M 4TO
paccTosiHe OT LeHTpa 3eMiu 10 neHTpa JIyHnsl paBHo 60 paguycam 3emin.

1.47. CnytHuk oOpamaeTcsi BOKpYr 3emMild MO KPYroBOMl OopOUTE Ha BBICOTE
h=520 kM. Onpenenuth Mepuo] OOpaIleHUs CIYTHUKA. YCKOPEHHE CBOOOIHOIO
najieHusi § y HOBEPXHOCTU 3€MIIU U €€ paiuyc R cuuTaTh HW3BECTHBIMHU.

1.48. OnpenenuTh JIUHEHHYIO W YIJIOBYIO CKOPOCTH CHOYTHHMKA 3€MJIH,
oOpararomerocsi mo KpyroBoi opobute Ha BbicoTe h=1000 kM. YckopeHme
cBOOOIHOTO Ma/ieHus § y MOBEPXHOCTU 3eMIIU U €€ paauyc R cuntarh n3BeCTHBIMHU.

1.49. KakoBa Macca 3emsid, e€ciau H3BECTHO, uTO JlyHa B TedeHue roja

coBepmaet 13 oOpariennii BOKpYT 3eMiIi B paccTosiHuE OT 3emutr 10 JIyHBI paBHO

3,84 -108 m?
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1.50. Bo ckonpko pa3 cpedHss MIOTHOCTh 3€MHOTO BEIIECTBA OTJIMYAECTCS OT
cpenHeil miotHocTy TyHHOTro? [IpuHATh, yTo pagunyc R, 3emmu B 390 pa3 Gonbie
paaunyca R, JIyns! u Bec Tena Ha JIyHe B 6 pa3 MeHbIlIE Beca Tejla Ha 3eMIIe.

1.51. Bogza, KoTopyro IMPOKaYUBaIOT YEPE3 TIIAAKUM [IIJIAHT, BBIPBIBACTCS U3

2, Crpys

HarpasjeHa 1moj; yriioM 30° K TOpU30HTY U MOJHKUMAaeETCs Ha BeicoTy H=4,8 M Hanx

HCTO 4YCPC3 HAKOHCYHUK, I/IMCIOHII/H?I IMOIICPEYHOC CCUCHUC 35 cm

BBIXOJIHBIM OTBepcTUEM. [lomaronuii mIIaHr Hacoca MNOTPYKEH B OOJbIION
pe3epByap, YpoBEHb BOJABI B KOTOpOM Ha =24 M HIbKe YpOBHS OTBEPCTHS B
HakoHeYHHWKEe. OmnpenenuTh, KaKyld MOIIMHOCTh TMOTPEOJIeT OT  CETH
AIIEKTPOIBUTATENH, IPUBOISIINA B JEHCTBHUE UCITOJIB3yEeMbId HACOC, €CIIM OOIIIHIA
KII/I Hacoca c anektpoauraresnem n=60%.

1.52. Ctpys BOAel amameTpoM 2 cM, ABWXKYIIascs co ckopocThio 10 m/c,
yaapseTcss O HEMOJBWKHYIO IUIOCKOCTb, TOCTABJICHHYIO MEPHEHAUKYISIPHO K
cTpye. OnpenenuTs CUTy JaBJIeHUs CTPYH HA IUIOCKOCTh, CUUTAs, YTO MOCTE yiapa
O IJIOCKOCTh CKOPOCTh YaCTHI] BOJIbI paBHA HYJIIO.

1.53. KyOuk u3 OAHOpPOJHOTO Marepuanga, HaxOIAIIUHCS B JKHUJIKOCTH,
BCIUIBIBAET C MOCTOSIHHOM CKOpocThio. [ImoTHOCTE xunkoctu B 3,5 pasza Oosiblue
IUIOTHOCTH Marepuana KyOuka. OmnpenenuTb, BO CKOJbKO pa3 CHJIa TPEHUf,
JeWCTBYIOIIAsl Ha BCIUTBIBAIOIINM KyOHK, OOJIBIIIE BECa ATOTO KyOHKa.

1.54. B cocya HenpepbIBHO JIBETCSI CTPYs BOJIBI U3 KpaHa BOJAONPOBoAA. 3a 1c
nanuBaercs 0,3 1 Boasl. KakoB gomkeH ObITh AMaMETpP OTBEPCTHS B IHE COCY/a,
yTOOBI BOJIa B HEM JIeprKajiach Ha MOCTOSIHHOM ypoBHE, paBHOM 10,5 cm?

1.55. Hunuunap Hacoca umeet auametp 20 cM. B HeM JBUXKETCS MOPIIEHb
CO CKOPOCTHIO | M/C, BBITAIKUBAIOUINI BOIY Yepe3 OTBEPCTHE TUAMETPOM 2 CM.
OnpenenuTh CKOPOCTH BHITEKAHMS BOJIBI U JaBJICHHUE BOJIBI B IMIIMHJIPE HAcOCA.

1.56. Teno, magas B BOJie U3 COCTOSIHUS TOKOSI, MPOIUIO MyTh S 3a Bpems t
OnpenenuTs MWIOTHOCTh TEJA, CUUTAs CHIIY COMPOTHUBIICHHS BOJBI TOCTOSSHHOW U
MEHBIIEH IEMCTBYIOLIECH Ha TEJIO CUJIbI TSHKECTH B N pas.

1.57. T'maakuii pe3wHOBBIN IIHYp, JIMHA KoToporo £ u Ko3(pdUIIMEHT

yrnpyroctd K, monsemieHn ogHuM KOHIIOM K Touke O. Ha npyrom xoHIle mmeercs
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ynop B. U3 toukn O HaumHaeT cBOOOMHO manath mydprta 4 mMaccoit m (puc. 2).
[Ipenebperass Maccoil mHYypa M yIopa, OMPeaeIuTh MaKCUMAIbHOE PACTSIKECHUE
HIHypa.

1.58. OnpenenuTs CKOpPOCTh BbUIETA MIapUKa Maccol 15 r w3 mpy>KUHHOTO
IIUCTOJICTA, €CIIM MPYKUHa Obli1a ckata Ha A= 6 cM U ee xecTkocTh K= 180 H/m.

1.59. BepxHuii KoHell TNPOBOJOKU JUIMHON [, 3aKpemieH, a K HIDKHEMY
MOJIBEIICH IPy3 Maccoil M, moj AEHCTBUEM KOTOPOrO MPOBOJIOKA YJIMHSAETCS Ha
BenuuuHy Al. Onpenenutb U3MEHEHHE MOTEHI[MATIbHOW IHEPTUU MPOBOJIOKU H
rpysa.

1.60. BepxHuii KOHEI] METAJUIMYECKOTO CTEpXKHS 3akpervieH. K HimmkHeMy
NPUIIOKEHA Mapa CUI, MOMEHT Kotopoil pasen 102H-m. Yron 3akpyduuBaHHs
crepkHA 5°. OnpenennTh MOCTOSHHYI0 KPYYEHHsS M NOTEHUMAIBHYIO SHEPTHIO
1e(OPMUPOBAHHOTO CTEPIKHSIL.

1.61. OmnpenenuTh CPEeAHIO KMHETHYECKYIO SHEPTUIO BPAIaTeIbHOTO JIBUKCHHUS
OJTHOM MOJIEKYJIbl JIByXaTOMHOI'O Tra3a, €CId CyMMapHas KWHETUYECKas SHEPIus
MOJIEKYJI OJTHOTO KMJIOMOJISI 3TOTO rasza paBHa 6,02 M/[x.

1.62. CkoBbKO MOJIEKYJ BOAOPOAa HAXOUTCS B COCYZI€ BMECTUMOCTHIO 2 JI, €CIU
CpemHsisl KBaJpaTh4yHas CKOpPOCThb NBWXeHHs Mmojekyn 500 m/c, a naBineHwe Ha
crenku cocyna 103 IMa?

1.63. Haiiti cpemHiO0 KHHETUYECKYIO SHEPIHI0 BpAlIaTEIbHOTO JIBHKEHUS
BCEX MOJIEKYJ, coaepxaimuxcs B 0,25 r Bonopozaa npu temmeparype 13 °C.

1.64. JlaBnenue wmpeansHoro rasa 2 mlla, konnenTpamus momekyn 2102 v,
OnpenenuTs CpPeAHIO KUHETHYECKYI0 HHEPrHI0 TMOCTYMATENbHOTO JIBHYKEHUS
OJIHOM MOJIEKYJIbl U TEMIIEpaTypy rasa.

1.65. Onpenenuth cpenHHe 3HAYCHUS IMOJTHOM KHHETHYSCKON SHEPIHHM OJIHOMN
MOJIEKYJIbl HEOHA, KHCJIOpOJia U BOAsTHOTrO napa npu tremneparype 600 K.

1.66.Cpennsis KMHETHYECKas SHEPrysi MOCTYNATEeIbHOIO JBMKEHHUSI MOJIKYJ Trasa
pasHa 5 ¢ 10 % . Koruenrparms Momeky 3 » 10%° em™. Onpenemits napnenve rasa.

1.67. B cocyne BMecTuMocThio 200 cM® HaxomuTes ra3 npu Temmneparype 47 °C. Us-

32 yredku Trasa u3 KoaObl mpocoumnoch 10?1 momexyn. Hackonbko CHH3HIOCH
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JIaBJICHHE Ta3a B cocye?

1.68. Ckoibpko MOJIeKyd Ta3a HaXOAWTCS B COCYAE€ BMECTUMOCThIO 1,5 51 mpu
HOPMAJIbHBIX YCIOBUSIX?

1.69. OnpenenuTh KOHLIEHTPAIMIO MOJIEKYS MICAILHOTO Ta3a MpH TeMIepaTrype
450 K u gaBinennu 1,5 MIIa.

1.70.0npenenuth TeMIeparypy UIACAILHOTO Ta3a, €CIU CPEIHsST KUHETHYeCKast
SHEpPIUs MOCTYNATENLHOTO IBHKEHHS ero Mojtekya 3,2 x 10719 JTx.

1.71. B cocyae BmectumMocTbio 10 1 Haxomutcs 2 T kuciopoja. OnpeneauThb
CPEIHION JJIMHY CBOOOIHOTO Mpobdera MoJIeKyI.

1.72. OnpenenuTts CPEHIOI JJIMHY CBOOOJHOTO MpoOera MOJICKYN a30Ta, €CIH
IJIOTHOCTH paspeskeHHoro rasa 0,9 » 10 kr/m®,

1.73. Tlpu KakoM MJaBICHWW CPENHSS AJMHA CBOOOIHOTO MpoOera MOJEKYT
Kuciopoaa pasHa 1,25 m, eciu temnieparypa raza 50 °C?

1.74. BbrauciuTh cpefHIo JUTMHY CBOOOTHOTO MpoOera MOJIEKYJT BO3IyXa
npu nasneanu 1+10° IMa u Temneparype 10 °C.

1.75. Tlo ycnoBuio mpeplaylie 3ajaddl BbIYUCIUTH KO3(pduumeHT auddyszun
BO3/lyXa.

1.76. Bo ckombko pa3z kxoddduimieHT auddy3ur MOIEKyd BOAOpoaa OobIie
koodduimenta auddysum monekyn azora? Temmeparypa W JaBlieHHE Ta30B
OJTMHAKOBBIE.

1.77. CkonbKO cOymapeHHil B CEKyHAY B CPEOHEM HCIBITHIBAIOT MOJIEKYJIbI
a30Ta, HAXOSIINECS MPU HOPMAJIBHBIX YCIOBUSIX?

1.78. Onpenenutb KOIPQPUIMEHT BHYTPEHHETO TPEHHUsS YIJIEKUCIIOro rasza Ipu
temneparype 300 K.

1.79. Cocyn BMectuMocThio 10 11 comepkuT Bogopon maccoit 4 r. Onpenenutsb
CpellHEee YUCIIO COYJapeHUI MOJIEKY B CEKYHAY.

1.80. KoaddurpieHT BHYTpEHHETO TPEHHSI KHCIOPO/Ia PU HOPMATIBHBIX YCIOBHSIX
1,91 « 10 * xr/(mec). KakoBa cpennss nmMHA CBOOOJHOTO MpoGEra MOIEKYII
KHUCIIOpOJa MPU 3TUX YCIOBUSIX?

1.81. Tlpu xakoM TIpoIIeCCEe BHITOJIHEE OCYIIECTBIIATH PACIIUPEHUE YTIEKHUCIIOTO
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ra3a: aguabaTHOM WM W30TEPMUYECKOM, €CIM OObeM yBEIMUYMBaeTCs B 2 paza?
HauanbHast TemnepaTypa B 000uX CiIy4asix OJMHAKOBA.

1.82. Haiitn paboTy M m3MeHeHHe BHYTPEHHEH SHEpruv mpu aaunadaTHOM
pacumpennn | Kr Bo3mayxa, eciu ero oowem yBenmmuwics B 10 pa3. Hawamenas
temmneparypa 15 °C.

1.83. Onpenenuth KOJIMYECTBO TEIJIOTHI, coobimeHHoe 20 T a30Ta, €CliM OH
obu1 Harper ot 27 go 177 °C. Kakyro paboTy mpu 3TOM COBEpPUIMT T'a3 U Kak
U3MEHHUTCS €r0 BHYTPEHHSISI YJHEPTusi?

1.84. Bo ckompko pa3 yBenuuurcss oObeM 1 Moig  Bojopoja Mpu
M30TEPMHUYECKOM pacumpeHud npu temneparype 27 °C, ecnu npu 3ToM Obuia
3aTpadeHa TeIioTa, paBHas 4 kJDx.

1.85. Bomopo, 3aHMMaroIuii 00beM 5 11 ¥ Haxoasamuiics oy aapiaeaueM 10°
[la, aguabatHo cxar g0 obobema 1 . Haiitu paboTy cxaTust U M3MEHEHHE
BHYTPEHHEW SHEPTUH BOJIOPOJIA.

1.86. I'a3, 3anumaronuii o6bem 20 1 mox maenenuem 1 Mlla, 6bu1 H300apHO
HarpeT ot 323 no 473 K. Haiitu paboTy pacimmpenus rasa.

1.87. Tlpu narpeBanuu 1 kmoms azora Obuto mepemano 1000 JIx TemoThI.
Omnpenenuts pabOTy pacHIMpPEHHsI PU TOCTOSTHHOM JIaBJICHUH.

1.88. Ompenenuth, Kakoe KOJHUYECTBO TEIUIOTHI HEOOXOJUMO COOOIIUTH
yriekuciomy razy maccoit 220 r, yroosl Harpets ero Ha 20 K: a) mpu nmoctossHHOM
o0beme; 0) Mpu MOCTOSHHOM JIaBJICHUH.

1.89. Kakoe koimMuecTBO TEIJIOTHI HY>KHO COOOHIUTH | KMOJIO KHCIIOPO/a,
yTOOBI OH coBepmmi padoty B 1000 J[x: a) mpu m3oTepMudeckom mpoiecce; 0)
npu U300apHOM?

1.90. AzoT Maccoli 2 kr, Haxoagmuiics mpu temmneparype 288 K, cxxumarot: a)
nU30TepMHUUeCKy; 0) amuabatHo, yBenuuuBas nasieHue B 10 pa3. Omnpenenutb
paboTy, 3aTpaueHHYIO Ha C)KaTUE ra3a, B 000UX CiIydasx.

1.91. JIen maccoii 100 r, Haxoasmutiicst ipu Temmeparype -30 °C, npeBpaiaeTcs B
nap. OnpenenuTs U3MEHEHUE SHTPOIUU [IPU ITOM.

1.92. XKenezo maccoit 1 xr mpu Temneparype 100 °C HaxoauTcs B TEIJIOBOM
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KOHTAaKTe C TakuM ke KyckoM xene3a npu 0 °C. UeMy OyJeT paBHO HM3MEHEHHE
SHTPOINMU TPU JOCTHKEHUM paBHOBecHOW Temmeparypbl 50 °C? Cuurtare, 4TO
MOJISIpHAs TeINTIOEMKOCTh kee3a paBHa 25,14 JIx/K.

1.93. Bomopon maccoit 10 r m300apHO pacHipsieTcsi, MpU TOM O00BEM €ro
yBeJIMuuBaeTcsi B 2 paza. Onpenenuts U3MEHEHHUE SHTPOIUU BOAOPOJA MpPU 3TOM
npoiiecce.

1.94. OnpenenuTh U3MEHEHUE SHTPOIUU, MPOUCXOJSAIIEE MTPU CMEIIMBAHUM 5
KI' BOJIbI, Haxozsmencs mpu temneparype 280 K u 8 kr Boabl, Haxoasmencs npu
temneparype 350 K.
1.95. O0BeM renus, Macca KOTOPOrO COCTaBIIAET 2 KI, YBEJIMUMIICS B 5 pas:
a) n3orepmMuuecky; 0) aguadarHo. KakoBo n3MeHEHUE SHTPOIUH B 3TUX CIIydasix?

1.96. OnpenenuTh W3MEHEHWE OSHTpONMHMHA | MOJS WACATHHOTO Ta3a IpH
U30XOPHOM, U300apHOM U U30TEPMHUYECKOM MPOIECCaX.

1.97. OnpenenuTh U3MEHEHNE SHTPOIUH 4 KT CBHHIIA TIPU OXJIAKICHUHU €r0 OT
327 no 0 °C.

1.98. Haiitu nusmenenue sutponuu npu HarpeBanuu 1 kr Boasl ot 0 1o 100 °C
U TIOCJIEAYIOIIEM MIPEBPAIICHUH €€ B TIap MPU TOU e TeMIieparype.
1.99. Kak wusMeHuTCS SHTpomMs TpU uU30TepMHuecKoM pacimupenuu 0,1 xr
KHCJIOPOJa, €CJIA ITPU 3TOM 00bEM ero usmeHurcs ot 2,5 1o 10 n?
1.100. Ormpenenuth W3MEHEHHE SHTPONMHU Tpu n3o00apHoM HarpeBanuu 0,1 xr
azora ot 17 mo 100 °C.

1.101. /Ipa 3apsma HaxoJATCS B KEPOCHHE Ha pacCTOSHUM 1 cM JIpyr oT
Jpyra ¥ B3auMOJEUCTBYIOT ¢ cwioi 2,7 H. BennunHa ogHOro 3apsiia B Tpu pasa
Oonpiiie, yem apyroro. OnpenenuTs BETUINHY KaKI0TO 3apsia.

1.102. JIa ToueuHBIX 3apsaa, HaXxoaich B Boje (€1 = 81) Ha paccrosauu {
JIpyr OT JApyra, B3aUMOJICUCTBYIOT € HEKOTopoil cwioii F. Bo ckompko pa3
HEOOXOAMMO  YMCHBIIMTH  PACCTOSIHME  MEXKIy  HHMH, YTOOBI  OHHU
B3aMMO/ICVCTBOBAJIM € TAKOM K€ CHJION B BO3ayXe?

1.103. Jlpa mapuka OJMHAKOBOrO 00beMa, obmamaromme maccoir 6 - 10% r

K&)I(I[I)Iﬁ, INOJABCHICHBI HA INICIIKOBBIX HUTAX ,Z[J'II/IHOﬁ 0,4 M TaK, YTO HMX ITOBCPXHOCTH

55



COIPHUKACAIOTCSA. YTOJ, Ha KOTOPHIH Pa3olUIMCh HUTH TPHU COOOIICHUH ITapuKaM
OJIMHAKOBBIX 3apsnoB, paBeH 60°. HailTu BenmMuYMHY 3apsSgoB H  CUIY
AIIEKTPOCTATUYECKOTO OTTAIKUBAHUS.

1.104. B yrmax mpu OCHOBaHMHM PAaBHOOEAPEHHOTO TPEYrojbHUKAa C OOKOBOM
CTOpOHOM 8 cM pacnonoxeHsl 3apsaasl Q1 u Q.. OnpenenuTs cuity, 1eUCTBYIONLYIO
Ha 3aps BenwuuHOW 1 HKUI, momelieHHbI B BEPIIMHE TPEYrojbHUKA. YTOJ TpU
BepmmHe 120°. PacemoTpets cimydaid: a) Q1 = Q2 =2 uKir; 6) Q1 = -Q2 =2 5K,

1.105. /IBa paBHBIX OTpHUIIATEIbHBIX 3apsaaa o 9 HK Kaxaplii HaXOaATCS B
BOJE Ha paccTosiHMuM 8§ cM Jpyr oT jpyra. OnpenenuTh HaNpsSKEHHOCTh U
MTOTEHIIMAI TI0JISI B TOUKE, PACIIOJI0KECHHON HA PACCTOSIHUM S5 CM OT 3apsiA0B.

1.106. /IBe OeckOHEYHO JUIMHHBIE PABHOMEPHO 3apsKEHHBIE HUTH C JIMHEHHON
IUIOTHOCTBIO 3apsanoB 6 - 10®° Ku/m pacnonoxensl Ha paccTosHun 0,2 M APy OT
apyra. HailTu HanpssKeHHOCTh 3JIEKTPUYECKOTO TIOJIS, CO3JaHHOTO B TOYKE,
yaaieHHou Ha 0,2 M OT Ka)k/J10il HUTH.

1.107. [iBe mapasienbHble METAUTMYECKUE IUIACTHUHBI, PACIOJIOKEHHBIE B
JUDBNIEKTPHKE (€ = 2,2), 001afaoT IIOBEPXHOCTHOM IIOTHOCTBIO 3apsana 3 u 2 MKkKi/m?,
OnpenenuTes HANPSHXKEHHOCTh M WHAYKIUIO  AJIEKTPUYECKOTO TOJIL  MEXAY
MJIaCTUHAMH U 32 TIpeiesiaMUi MPOCTPAHCTBA MEXKY HUMM.

1.108. B Bepmmnax kBaapata co crtoponoit 0,1 M momemens! 3apsiasl mo 0,1
HKn kaxnapiid. OnpenenuTs HAnpsKEHHOCTh M MOTEHIMAN MOJIS B LIEHTPE KBaparTa,
€CJIM OJIUH U3 3apsI0B OTIMYACTCA MO0 3HAKY OT OCTaJbHbIX.

1.109. TIIpocTpaHCTBO MEXIy JBYMsI MapaUICIbHBIMU OECKOHEYHBIMU
IJIOCKOCTSAMU C HOBEPXHOCTHOM IUIOTHOCTBIO 3apsnoB +5-10  Ki/m? u -9 - 108 Ki/m?
3aroJIHEeHO cTekIoM. OTnpeeuTh HAMPSHKEHHOCTh MOJIS: a) MEXKAY TUIOCKOCTIMH; 0)
BHE IIJIOCKOCTEM.

1.110. 3apsapr o 1 HKI KaxkapIi MOMENIEHBI B BEPIIMHAX PABHOCTOPOHHETO
TpeyrojibHuka co cropoHod 0,2 M. PaBHoxeicTByromias cuil, JEHCTBYIOUIMX Ha
YETBEPTHIM 3aps], NMOMEUICHHBIA B CEPEAMHE OJHOM M3 CTOPOH TPEYrOJbHUKA,
paBHa 0,6 MmxH. OnpenenuTs BeIMUUHY 3TOTO 3aps/a, HAMPSHKEHHOCTh U MOTEHIIN AT

IMOJIA B TOYKC €TI0 PACIIOJIOKCHUS.
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1.111. Toueunsie 3apsabel Q1 = 20 MxKn, Q,=-10 mMxKn nHaxomsTcs Ha
paccrostauu d = 5 cM apyr ot apyra. OnpenenuTh HalPsHKEHHOCTD MOJIS B TOYKE,
yIaJIEHHOM Ha 1 = 3 OT MEepBOro U Ha rz = 4 cM OT BTOpOro 3apsaa. OnpeaenuThb
Takxke cuity F, neiicTBYOIIyIO B 3TOM TOUKe Ha ToueuHbIi 3apsia Q=I mxKir.

1.112. Tpu oguHakoBbIX ToueuHbIX 3apsnaa Q1 = Q2 =Qz = 2 uKn HaxoasTcs B
BEpIIMHAX PaBHOCTOPOHHETO TPEYroJibHUKa co cropoHamu a=10cMm. OnpenenuThb
MOJyJIb U HampaBJeHUE CHUIIbl F, MelCTByIOIEH Ha OJIUH U3 3apsJIOB CO CTOPOHBI
JBYX TPYTHUX.

1.113. /Ia TONOXUTEIBHBIX TOYCUHBIX 3apsma Q wu 9Q 3akperuieHbl Ha
paccrossauu d= 100 cm apyr ot npyra. OnpeaenuTsb, B KaKOW TOYKE Ha MPSMO,
MPOXOMSIIEH Yepe3 3apsijibl, CIEAyeT MOMECTUTh TPETUH 3apsij Tak, YTOObI OH
HaxXOJWICS B PaBHOBECHM. YKa3aTh, KAaKOW 3HAK JOJDKEH MMETh ITOT 3apsj IJis
TOTO, 4YTOOBI paBHOBECHE OBLIO YCTOMYMBBIM, €CJIH TMEpPEMEIICHUS 3apsioB
BO3MO>KHBI TOJIBKO BJOJIb MPSMOU, MPOXOAIIEH Yepe3 3aKPEIICHHBIE 3apsibl.

1.114. JIBa onMHAKOBO 3apsSHKEHHBIX IIAPHKA MOABEHIEHBI B OJHOW TOYKE Ha
HUTSX OOWHAKOBOM uMHBL. [Ipu 3TOM HuTH pazonumce Ha yron a. llapukwu
MOrpykaroT B Macio. KakoBa MmIOTHOCTh O Maciia, €CJId YroJl PacXOKJIECHUSI HUTEH
IIpU TOTPY>)KEHUM B MACIO OCTaeTcs Heu3MeHHbIM? IlnoTHOCTH Matepuana
apukoB Po== 1,5-10% kr/mM3, muonekTpuUecKas MPOHULIAEMOCTh Macya € = 2,2,

1.115. Yeroipe ommaakoBbIX 3apsmaa Q1=Q2=Q3;=Qs =40 xHn 3akpernieHs B
BepIIMHAaX KBajpara co cropoHoil a=10cm. Haiitu cuiy F, geiicTByroniyto Ha oJIuH
13 3THUX 3apsiIOB CO CTOPOHBI TPEX OCTAJIbHBIX.

1.116. Toueunsnle 3apsabl Q=30 MxKnm u Q.= -20 MxKn HaxoxasTcs Ha
paccrostaun d=20cMm apyr ot apyra. OnpeaeauTh HaPSHKEHHOCTh SIEKTPUYECKOTO
nosis E B Touke, ynajaeHHOW OT mepBOro 3apsiaa Ha pacctostHue 1= 30 Cwm, a ot
BTOPOTO - Ha I, = 15 cm.

1.117. B BepmmHax NOpaBUIBHOTO TPEYroJibHUKA CcO CTOpoHOW a=10cm
HaxoasaTcs 3apsaasl Q1=10MkKUI, Q2 =20 MxKn u Qs = 30 MxKi. Onpenenuts cuiny

F, nefictBytoiiyto Ha 3apsa Q1 cO CTOPOHBI IBYX JIPYTUX 3aPsIOB.
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1.118. B BepmmHax KBajapaTa HaXOAATCS OJWHAKOBBIC 3apsaasl Q1 = Q= Q.=
Q4=8-10 1% Kn. Kakoii oTpunarensHbiii 3apsag Q HyKHO MOMECTUTh B IIEHTpE
KBaJIparta, YTOObl CHJIa B3aUMHOTO OTTAJIKMBAHUSA MOJOKUTEIBHBIX 3aps/I0B ObLia
ypaBHOBEIICHA CHJION MPUTSHKEHUS OTPHUIIATEIILHOTO 3apsiia’?

1.119. Ha paccrosauu d = 20 cM HaxosATCs Ba TOYEUHBIX 3apsaa: Qi = -50
HK1 1 Q=100 uKn. Onpenenuts cuny F, neictBytomryto Ha 3apsan Q; =-10 uKo,
yIaJCHHBINA OT. 00OMX 3aps/I0B Ha OJJUHAKOBOE paccTOsTHUE, paBHOE (.

1.120. Paccrosiaue d Mexay aBymst TouedHbIMU 3apsaamu Q1 =2 uHKi, u Q; =
4 uKn, paBao 60 cMm. Onpenenutb TOYKY, B KOTOPYIO HYKHO MOMECTUTh TPETUH
3apsn Qs Tak, 9TOOBI CHCTEMa 3apsA0B HAaXOIWJIach B paBHOBecwH. OmpeaennTh
3apsan Qs v ero 3HaK. Y CTOMYMBOE WM HEYCTONYMBOE Oy/I€T paBHOBECHE?

1.121. Tlbummuka maccoii 8 -10%° kr ynmepxuBaeTcs B PaBHOBECHUHM MEXKIY
TOPU30HTAILHO  PACTOJIOXKCHHBIMH ~ OOKJIAJKAaMH  TUTOCKOTO  BO3IYITHOTO
KOH/IeHcaTopa. PazHOCTh MOTeHIMANoB Mexay oOkimaakamu 49 B, a paccrosHue
Mexay HumMH | cM. OmpeaenuTh, BO CKOJBKO pa3 3apsj MBUIMHKHA OOJIbIIe
AIIEMEHTAPHOTO 3aps/a.

1.122. 3apsn, paBusbiii 1 HKI1, mepeHocuTcst B BO3ayXe U3 TOUKH, HAXOISIIEHCS
Ha paccTosHUM 1 M OT OECKOHEYHO JUIMHHOW, pABHOMEPHO 3apsyKEHHOW HUTH, B
TOUKy, Haxojsiryrocss Ha pacctosauu 10 cm or Hee. Omnpeaenuth padoTy,
COBEpIIIACMYIO TTPOTHUB CHJI TIOJISI, €CITM JIMHEHHAS TJIOTHOCTH 3apsaa HATH paBHA 1
MKKJ1/M.

1.123. 3apsan passbiii 1 HKi Haxogutcst Ha paccrosiauu 0,2 M OT O€CKOHEYHO
JUIMHHOW PAaBHOMEPHO 3apsLKEHHOM HUTH. [loj aercTBMEM TIOJsT HUATH  3apsij
nepemeniaerca Ha 0,1 m. OnpenenuTs JTUHEHHYIO IUIOTHOCTH 3apsiia HUTH, €CIH
pabota cun noss pasHa 0,1 mx/[x.

1.124. 3apsan, paBubiii 1 HKn, mepeHocuTcss U3 OECKOHEUHOCTH B TOUKY,
HAXOJISIIYIOCS HAa PACCTOSIHUU 1 CM OT MOBEPXHOCTH 3apsHKEHHOTO IIapa pajnycoM
9 cm. TToBEpXHOCTHAS IIOTHOCTh IMOJOYKUTENBHOTO 3apspa paBHa 110 * Ku/m%

OmnpenenuTs COBEPIIAEMYIO MPH 3TOM paldoTy.
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1.125. Kakyio paboTy Ha/0 COBEpLINTh, YTOOBI 3apsiasl, paBHbie 1 u 2 K,
¢ paccrostaus 0,5 M conuzmnuce 10 pacctosiuus 0,1 m?

1.126. 3apsn -1 vKn mepemectmiics B mone 3apsga +1,5 HKI w3 Touku c
notennuaioM 100B B Touky ¢ morenimaiom 600 B. Onpeaenuts paboTy CHJI OIS |
pPacCTOsTHUE MEXKY STUMH TOYKAMH.

1.127. B mone OECKOHEYHOW pPABHOMEPHO 3apsDKCHHOM IUIOCKOCTH C
TIOBEPXHOCTHOM IIOTHOCTRIO 3apama 10 MxKi/mM? m3 Touku, Haxopsmielics Ha
paccrosinuu 0,5 M OT Hee, nepeMeraeTcs 3apsia. OnpenenuTb ero BeJIM4uHy, eCiu
P 3TOM coBepliaercs padota, paBHas 1 m/[x.

1.128. 3apsm Ha KaKIOM U3 JBYX IIOCIEIOBATEIBLHO COCAMHEHHBIX
KOHZEeHCcaTopoB eMKOCThI0 18 n 10 MK® pasen 0,09 vKi. OnpenenuTs €eMKOCTb
Oarapen KOHJCHCATOPOB U HAMNpsDKEHUE Ha JTOM Oarapee M Ha KaxkIOM
KOHJICHCATOPE.

1.129. BpruncauTh €MKOCTh OaTaped, COCTOSIICH M3 TpeX KOHIECHCATOPOB
€MKOCThIO0 1 MK® KaXKIbIi, IPU BCEX BO3MOKHBIX CIyYasiX UX COCAUHECHUS.

1.130. K oxHoM 13 00KIaI0K IIOCKOTO KOHJIEHCATOpa MPUJIETaeT CTCKIISTHHAS
TIoCKoNapasienbHas TuiactuHa (€,=7) tommmHoM 9 wmm. Ilocine Toro kak
KOHJIEHCATOP OTKJIFOUMJIM OT MUCTOYHMKA HanpspkeHns 220 B ¥ BBIHYJIM CTEKIITHHYIO
IUTACTUHY, MEXIy OOKJIaJKaMH YCTaHOBWJIACh pa3HOCTh TNoTeHImanoB 976 B.
OmnpenenuTts 3a30p MEXy 00KIaIKaMHu KOHJEHCATOpa.

1.131. ITeummaka maccort M=200 Mkr, Hecymias Ha cebe 3apsa Q=40uK,
BJIETENIa B DJJEKTPUUECKOE TI0J€ B HampaBlieHHMH CuIoBbiX JuHUM. [locrme
NPOXOXKJeHUs pazHocTH mnoTeHnuanoB U==200B B mnbulMHKAa HMella CKOPOCTh
v=10 m/c. Onpenenutb CKOPOCTh Vo IBUIMHKH JI0 TOTO, KaK OHA BJIETEJA B TOJIE.

1.132. DnexTpoH, obnaaaBmvil kKuHEeTHYeCKOM sHeprueit T=10 3B , Brneren B
OJIHOPOJIHOE 3JIEKTPUYECKOE MOJIE€ B HAMPABICHUU CUJIOBBIX JIMHUK Tons. Kakon
CKOpPOCTBIO Oynmer o0Jamath OJJNEKTPOH, MPOHAS B OTOM TIOJIE€ PA3HOCTH
noteHuano U=8 B?

1.133. Haiitu otHomenue ckopocteid monoB Cu'" um K, mpomemmmx

OJWHAKOBYIO PAa3HOCTL ITOTCHIUAJIOB.
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1.134. Dnextpon c sneprueit T=4005B (B O€CKOHEYHOCTH) ABHKETCS BIIOJIb
CUJIOBOW JIMHUH II0 HANPABIICHUIO K MOBEPXHOCTH METAIUIMYECKON 3apsyKECHHOU
cdepsl paguycom R=10cMm. OnpenenuTs MUHUMAJIBLHOE PACCTOSIHUE a, Ha KOTOPOE
MPUOIU3UTCS SJIEKTPOH K TOBEPXHOCTH cepsl, eciu 3apsia ee Q=-10 aKi.

1.135. DnekTpoH, MNpoilas B IUIOCKOM KOHJIEHCATOpPE MYTh OT OJIHOM
IJIACTHHBI JI0 JPYroM, mpuoopen ckopocts V=10° m/c. PaccrosHme wmexay
ractuaamMu =8 mm. Haditu: 1) pasHocTh moteHuaioB U Mexay 1iacTUHaMU; 2)
MOBEPXHOCTHYIO IJIOTHOCTH 3apsijia O Ha MIACTHHAX.

1.136. IlpimHka maccoit M=5 Hr, Hecymas Ha cebe N=1031eKTpOHOB,
npoluuia B BakKyyMe YCKOpsOIIyl0 pa3zHocTh norteHuuanoB U=1MB. Kakosa
kuHeTnueckas sHeprust T neumnHka? Kakyio ckopocTs V npuoOperna nbuTMHKa?

1.137. Kakoii MHHHMAJIBHOH CKOPOCTBIO Vpin JOJDKEH 00JI1alaTh IMPOTOH,
YTOOBI OH MOT JJOCTHUTHYTh MOBEPXHOCTHU 3apsKEHHOro 10 noteHnuana @=400 B

MeTaJITHYECKoro mapa (puc. 7)

R 3R

puc.7

1.138. B omHOpOIHOE 3JIEKTpUYECKOE ToJie HampspkeHHOCThio E=220 B/m
BJIeTaeT (BOJIb CUJIOBOM JIMHHUH) SJIEKTPOH CO CKOPOCThIO Vo=2Mwm/c. Onpenenutsb
pacctosinue {, KOTOpOE MPOWIET AJIEKTPOH 10 TOYKH, B KOTOPOH €ro CKOPOCTH
OyJeT paBHA MOJIOBUHE HAYAJIBHOM.

1.139. Dnexrpuueckoe MOJE CO3AAHO OECKOHEYHOW 3apsKEHHOM MPsIMOM
JUHUEH ¢ paBHOMEPHO pacmpeneseHHbIM 3apsiaoMm (t=10 aKn/m). Onpenenutsb
KUHETUYECKYIO DSHepruro T, anekrpoHa B TOYKe 2, €ciaM B TO4YkKe 1 ero

kuHetnyeckas sHeprus T1=200 3B. Puc. 8.
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1.140. DnexTpoH JABMKETCS BIOJAb CHJIOBOW JIMHUM  OJHOPOJHOTO
AeKTpUYecKoro moiid. B HexkoTopoll Touke mois ¢ mnorteHiumainmoMm @1=100 B
ANEKTPOH MMeN cKopocTh Vi=6Mwm/c. Omnpenenutb MOTEHIMAT (P2 TOYKH TOJIA,
JIOMJIA 10 KOTOPOU 3JIEKTPOH MOTEPSAET NOJOBUHY CBOEH CKOPOCTH.

1.141. B MeHOM IPOBOTHUKE CEYEHHEM 6 MM? M JUIMHOM 5 M TeueT Tok. 3a 1
MHH B MPOBOJHMKE Bbiaensercs 18 Jx temnorel. OnpenenuTs HaNps>KEHHOCTb
MOJIs1, INIOTHOCTh U CHJTY TOKA B MPOBOJHUKE.

1.142. BuyTtpeHHee conpoTuBiIeHHE akkymynsTtopa 2 Om. [lpu 3ambikaHuu
€ro OJHMM pE3UCTOPOM CHJIa TOKa paBHa 4 A, Ipu 3aMbIKaHUU JAPYTUM
pesuctopoM - 2 A. Bo BHemHel 1ienu B 000MX CIydasiX BBIACIAECTCS OJUHAKOBAs
MoutHOCTh. Onpenenuts J/]C akKymMyJIATOpa ¥ BHEITHUE CONPOTHUBIICHUS LIETIEN.

1.143. DJIC OGarapeu paBHa 20 B. Kosdbdumument mnonesnoro nenctBus
Ooatapen coctaBimsser 0,8 mpu cune Toka 4 A. UeMy paBHO BHYTPECHHEE
CONnpoTHUBJIEHUE OaTtapen?

1.144. Cuna toka B pesuctope comportupienrnem 10 Om 3a 4 ¢ JIHUHEWHO
Bo3pactaeT oT 0 1o 8 A. Onpenenuth KOJUYECTBO TEIJIOTHI, BBIACIUBIICHCS B
pe3ucTope 3a nepsbie 3 C.

1.145. barapest cocTOUT U3 5 MOCIEIOBATEIBbHO COEAUHEHHBIX 3JIEMEHTOB.
Bnytpennee conportusiienne u DJC xaxaoro 0,3 Om u 1,4 B coOTBETCTBEHHO.
[Tpu xakoM TOKe ToJIe3HAsE MOIITHOCTh OaTapeu paBHa 8 BT?

1.146. HanpspxkeHue Ha KOHIIAX MPOBOJHUKA cornpoTuBieHneM 5 Owm 3a 0,5 ¢
paBHOMeEpHO Bo3pacTaeT oT 0 go 20 B. Kako# 3apsan mpoxoauT 4epe3 MpOBOAHUK
3a 3TO BpeMsi?

1.147. Cuna TOoKa B IMPOBOJHUKE paBHOMEpPHO Bo3pactaeT oT 0 10 2 A B

TeyeHue 5 ¢. OnpenenuTs 3aps, IpOUIeANIUNA MO MPOBOAHUKY.
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1.148. Cuna toka B mpoBogHuKe compoTuBieHuem 100 Om paBHOMEPHO
yosiBaet ¢ 10 mo 0 A 3a 30 c. OnpenenuTh KOTMYECTBO TEIJIOTHI, BBIICTUBIICHCS B
MIPOBOJTHUKE 32 3TO BPEMSI.

1.149. IImoTHOCTH TOKAa B MEIHOM npoBoaHuke paBHa 0,1 MA/M2
Onpenenuth 00bEMHYIO ITIOTHOCTD TEIMJIOBOM MOITHOCTH TOKA.

1.150. Onpeaenuthb MIOTHOCTh TOKA, €CIIU 33 2 C Yepe3 MPOBOJHUK CEUCHUEM
1,6 Mmm? ipomio 2+ 10*° snexTpoHOB.

1.151. 3a Bpems t = 20 ¢ mpu paBHOMEPHO BO3pACTaBIlIEl CUJIE TOKA OT HYJIS
JI0 HEKOTOPOTO MaKCUMyMa B IIPOBOJHUKE compoTuBieHHeM R = 5 Owm
BBIIETTIIIOCH KOM4YecTBO TermoThl Q = 4 k/[x. Onpenenuts CKOPOCTh HapacTaHUs
CWJIBI TOKA, €CJIM COMPOTUBIIEHUE POBOAHNKA R = 5 OMm.

1.152. Cuna Toka B IPOBOJHUKE U3MEHSICTCS CO BpeMeHeM 110 3akoHy | = l.e -
at, rme lo = 20 A, a= 10%. OnpenenuTs KOIMYECTBO TEILIOTHI, BBIACIUBLICECS B
npoBoaHuKe 3a Bpems t = 10 2 c.

1.153. Cuna Toka B mpoBoHKKE conpoTuBieHreM R = 10 Owm 3a Bpems t = 50
c paBHOMepHO Hapactaetr oT li= 5 A go |, = 10 A. OnpenenuTs KOJIMYECTBO
Tery10Thl Q, BRIIETTUBIIIEECS 33 OTO BPEMsI B TIPOBOTHUKE.

1.154. B npoBogHuke 3a Bpemsi t = 10 ¢ mpu paBHOMEPHOM BO3paCTaHUU CHUJIbI
toka oT |1 = 1A nmo |, = 2A BeIACIHIIOCH KOMYecTBO TeruioThl Q = 5 kJIx. Halitn
compoTuBjecHUEe R mpoBoIHUKA.

1.155. Cuna TOKa B TPOBOJAHUKE HU3MEHSETCS CO BpPEMEHEM IO 3aKOHY
I=losinwt. Hatitu 3apsn Q, mpoxoasiiuii yepe3 MmonepeyHoe ceueHrue MpOBOIHUKA
3a BpeMs t, paBHOE MOJIOBUHE Tepuojaa 7, eciu HavyaibHas cuia Toka lg = 10 A,
LMKJIMYecKas yactora o = 50rte .

1.156. 3a Bpems t = 10 ¢ nmpu paBHOMEPHO BO3paCTAIOIIEH CUJIE TOKA OT HYJIS
JI0 HEKOTOPOTO MaKCHMyMa B MTPOBOJIHUKE BBIJCIHIIOCH KOJIMYECTBO TEIIOTH Q =
40 x[x. OnpenenuTh CpeaHIO cUily Toka <> B mOpoBOJHUKE, €CIU €ro
comnpotuBiieHue R =25 Owm.

1.157. 3a Bpemss t = 8 ¢ mpu paBHOMEpPHO BO3pacTaBIlICH CHUJIE TOKa B

MIPOBOJIHUKE compoTHBICHHEM R = 8 OM BBIIECTUIOCH KOJMYECTBO TEIIOTH Q =
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500 Tx. Onpenenuts 3apsia (, OpOXOMASIINI B MPOBOJHUKE, €CIU CHUJIa TOKA B
HaYaJIbHBIA MOMEHT BPEMEHU paBHA HYJIIO.

1.158. Onpenenuts KoMM4YECTBO TeIUIOTH Q, BhIAenuBIeecs 3a Bpems t = 10
C B ITPOBOJIHUKE conpoTuBiaeHneM R = 10 OM, ecnu cuina Toka B HEM, pABHOMEPHO
yMEHbIIasICh, u3MeHuaach ot l1 =10 A mo 1, = 0.

1.159. Cuna ToKa B memu u3MeHsercs 1o 3akoHy |=lgSinwt. Onpenenutsb
KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEIUTCS B MMPOBOJIHUKE compoTuBieHneM R= 10
Owm 3a Bpewms, paBHoe ueTBeptu niepuoja (ot ty =0 no to = T/4, rne rae T= 10 c).

1.160. Cuna TOoKa B IIEMKM W3MEHSETCS CO BpEeMEHEM To 3akoHy I=l.e at.
OnpenenuTs KOJWYECTBO TEIUIOTBI, KOTOPOE BBIICITUTCS B  IMPOBOIHHKE
conpoTtuBieHueM R=200M 3a Bpems, B Te€4EHHUE KOTOPOTO TOK YMEHBIIUTCS B €

pa3. Koopduuuent a npuaats paBHeM 2-102 ¢,
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[Ipunoxenue

1. OkpyrJ/ieHHbIe 3HAYeHUsI OCHOBHBIX (PM3MYECKUX MOCTOSTHHBIX

®dusnueckas IOCTOSHHAS O6o3HaveHne YucnoBoe 3HaueHNE
HopwmainibHOe yckopeHre cBOOOAHOTO MaICHHS g 9,81 m/c?
['paBuTaIIMOHHAS TTOCTOSTHHAS G 6,67 1071 m/(xr-c)?
[TocrosiHHas ABoraapo Na 6,02 * 10% momp™
Momnspaas ra3oBasi IOCTOSIHHAs R 8,31 1x/(monbK)
ITocrossunas Boxprimana 1,38 -10 '23I[>K/K
O0beM OJHOTO MOJS HACATBHOIO Trasza IpH 22,410 3 M3/Moub
HOpPMAaJIbHBIX YCIIOBUSIX (To=273,15K,
po=101325 Ila)
DJIeMEHTapHBIN 3apsij e 1,60 « 101° Kn
Macca nokos 3JeKTpoHa Me 9,1 «10 3 xr
[Tocrosinnas dapanes F 9,65 Kin/monb
CkopocTb cBeTa B BaKyyMme 3+108m/c
[Tocrosiunas Credana — bonpiiMana c 5,67 -10® Br/(m? -K%)
[TocTosinnast Buna B mepBoM 3aKoHE (CMEIICHHS) b1 2,80+10° M+ K
[ToctosiHHas BuHa BO BTOpOM 3aKOHE B2 1,30 10°Bt/(M°K®)
ITocrostunas [Tnanka h 6,63 10%*]Ix-c

h 1,05 10°34Ix-c

[Tocrosiunas Punbepra R 1,097- 10" m?
boposckuii paanyc a 0,529 -1071%
KomnToHoBCKast yivHa BOJIHBI 3JIEKTPOHA Ae 2,43 1012y
OHeprus NOHU3ALMKM aToMa BOJ0pO/ia Ei 2,18 10%8Tx= 13,6 5B
ATOMHAs €IUHNIIA MACCHI a.e.M. 1,660 107" xr
OHeprusi, COOTBETCTByrOIIas 1 a. e. M. 931,50 M>B
DJeKTpUUecKasi MOCTOSIHHAS €0 8,85+ 10 12 d/m
MarnuTtHas oCTOSTHHAs Ho 47 - 10" Tu/m
Marneton bopa HB 9,27 - 10'24)1>1</TJ1
SnepHblit MarHeToH BN 5,05- 10'27I[>1</TJ1
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2. HekoTopble aCTPOHOMHYECKHE BeJTNYHHBI

Panuyc 3emnu (cpeaHee 3HaYeHHE), M

Macca 3emiu, Kr
Pannyc Comnnia (cpeaHee 3Ha4eHHE), M

Macca ComnHna, Kr

Panuyc Jlynsl (cpennee 3HaueHue), M

Macca Jlynsl, kr

CpenHee paccTosiHUE MEXAY LIeHTpaMu 3eMiid U JIyHbI, M

Cpez[Hee pacCToOAHNUEC MCKAY HCHTpAMU COJ'IHI_[a n 36MHI/I, M

ITepuon obpamienust JIynsl Bokpyr u 3emiu,

6,37 -10°

5.96 - 10%*
6,95« 10»

1,98 - 10%°
1,74-10°8

7,33 -10%
3,84-108

1,5 -10%

27 cyt 7943 muH

3. IlroTHoCTH KUAKocTed p « 10 =, kr/m®

Boga (mpu 4°C) — 1  I'munepun —1,26  Kepocun —0,8

Macmo —0,9 Pty — 13,6

4. TL10THOCTD Ta30B (IPH HOPMAJILHBIX YCJIOBHAX), KI/M°

Azor—1,25 Apron— 1,78 Bomopon— 0,09

Crmuptr — 0,8

Bozmyx — 1,29  T'emmii— 0,18 Kucmopon — 1,43

5. ILnoTHOCTHL TBEPABLIX Te p - 10 3, kr/m®

AnTrOMUHUA 2,7
Boasdpam 19,75
Keneso (cranb) 7,85
KoncranTtan 8,9
Jlen 0,92
Menb 8,8
Huxkenp 8,8
Huxpom 8,4
dapdop 2,3
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6. DpdexTUBHBIN THaAMeTP MOJIeKYJIbI ra3oB d -107%, m

Azor—3,1 Apron—36 Bozmyx—3,0
Bonopon—2,3T'emmii—1,9  Kucnopon— 2,9
7. YaeabHast Temi0Ta miasjaenus A-10™ Ji/kr

Jlen—335 Csunernr— 2,3
8. YaeabHas TemioTa napoodpasosauus I+ 10*° , Jlx/kr
Boma—22,5 Ddup —6,68
9. YaeabHas TemioeMKocThb ¢ - 10 *2, Jlx/(kr * K)
Boma—41,9 Jlen—210 Huxpom — 2,20 Caunerr— 1,26

10. Yaennnoe conporusienue p- 108, Om - m

Bonbdpam — 5,5 Keneszo—9,8 Huxema — 40
Huxpom —110Menp—1,7  Cepebpo— 1,6

11. IndiiekTpryeckasi MPOHMIAeMOCTh (OTHOCUTE/IbHAS) BelIeCTBA

Boma—81,0 [Mapadua — 2,0 Cmoma—6,0
bakemmt —4,0 Tpancdopmaroproe macio —2,2 Crexino —7,0
12. TemnepaTypHblii KO3()(PUIHEHT CONMPOTUBJIECHNUS POBOIHUKOB
a-103, K 1
Bomsdpam —b5,2 Mens—4,2 Hukemm —0,1

13. IloTeHMaJa HOHU3ALUH, 3B
Bomopon— 136 Pryrs— 104

14. Iloka3aTesb npejoOMJIeHUS

Amvaz — 2,42 Boma—1,33 T'mumepun — 1,47
Kamennas cons—1,54 Kpapii—1,55 Cepoyrieponr—1,63
Cxummap—1,48 Crexno—1,52

15. UnTepBaJIbl AJTUH BOJIH, COOTBETCTBYIOIIHE PA3JIUYHBIM IIBETAM
CIEKTPa, HM

DUOJICTOBBIN. . .......... 400-450 Kenreii ....... 560-590
CHHHM. ...........c.e.o 450-480 OpamxkeBbiii. . ...590-620
[omyOofH. ................ 480-500 KpacHprit. . ........ 620-760
3el€Hbli. ............... 500- 560
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16. Macca Mo u 3Heprus Eo mokost HEKOTOPBIX 3JIeMEHTAPHBIX YACTHI

M JIETKHX sijiep
m, Eo
Hacruupl a.e. M. 1077, xr M»sB 10%, Iix
DnektpoH |5,486 10 0,00091 0,511 0,00081
[Tporon  |1,00728 1,6724 938,23 1,50
Hetitporn |1,00867 1,6748 939,53 1,51
Jewitpon  |2,01355 3,3325 1876,5 3,00
a-yactuna |4,0015 6,6444 3726,2 5,96
17. PaboTa BbIX0J1a 3JIEKTPOHOB M3 MeTaJj1a, 3B
Ammromuanii —3,7 Bomsppam —4,5 Jlutmit — 2,3 Mens —4,4
[Tnatiaa — 6,3 Hezmit—1,8 Hyak — 4,0 Huxens —4,8

18. Ilepnoasbl moJiypacnaga HeKOTOPbIX PAIMOAKTUBHBIX 3JIEMEHTOB

45
nCa-

164 cyt

wSr-27 ner

210

o Po-138 cyT

222
a6 RN -3.82 cyT
19. D1eMeHTBI IEPUOAMYECKOM CHCTEMBI 1 MACChl HEMTPAJIBLHBIX

25U- 7,1 + 108 ner
28U -4,5+10° ner
2°Ra - 1590 ner

°H

aTOMOB, a. €.

-12 ner

M.

Onementr |M3oTon |Macca Onement cucteMsl  |M3oTon Macca
CHUCTEMEI
Bonopon - AroMuHUIH 527 Al 26,98135
1 H 1,00783 Kpemuuit 12;3 Sj 26,81535
’H 2,01410 docdop =p 32,97174
f H 3,01605 Cepa fg S 32,97146
[Nenui - Keneso gg Fe 55,94700
3 He 3,01605 Menb gg Cu 63,5400
;‘ He 4.00260 Boasdpam ﬁi“w 183,8500
JIutmit TLi 7,01601 Maruwmit Mg 23,98504
bepwmit Z Be 7,01169 f27 Mg 26,98436
bop éo B 10,01294 Kanpmnnii ;‘ﬁc:a 4795236
él B 11,00931 Cepebpo }38 Ag 107,869
A3ot 174 N 14,00307 Panii géﬁ Ra 226,0254
Kucnopon| 1°0 15,99492 Topwuit 22Th 232,038
z137 0] 16,99913 Vpau ;ggu 238,0508
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20. MHOkHUTEIHM ¥ NIPUCTABKHU JIs1 00Pa30BaHusl AeCATHYHBIX KPATHBIX

M J10JIEeBBLIX €IMHHUI M1 NX HAUMEHOBAaHU I

IpricraBka| O6o3nauenne | Muoxwurens | IlprcraBka OOo3Hauenne | MHOXHTED
TIPUCTABKH IPUCTABKH

IKCa c) 10% CaHTH C 102
nera o 10 1 MUJUTH M 1073
Tepa T 1012 MUKPO MK 10®
rura r 10° HAHO H 10°
Mera M 10° IMKO I 10 12
KHJIO K 10° pemra d 101
JeIH hi} 101 aTro a 1018

21. IIpou3BoaHbIC HEKOTOPBIX (PYHKIUH
[IponsBoaHas OT NOCTOAHHOW BEIM4UHBI )= C

y'=0.

[IpousBogHast OT cTENIEHHON QYHKIIUU J=XxH

B wactHoCTH, y=1/X, y'=-1/x%; y =[x = x"2, y':1/(2\/§), y':ll(zﬁ)

[IpousBoaHas OT Moka3aTelbHON (DYHKIMH Yy ="
y'=a*lna
B ywactHocTh, y=¢"; }' = €".
[TpousBoaHas ot porapudmuyueckoit GyHKIuu y = log, x
y'=log,e/x
B wactHoCcTH, U HaTYypaabHOTO Jorapudma y=Inx
y'=1/x.
[Ipou3BoaHBIE OT TPUTOHOMETPUUECKUX (PYHKIIUMA:
y=sinx Yy =cCo0sX;
y=cosx Yy =-sinx;
y=tgx y =1/cos’x

[TpousBoaHbBIE OT 0OPATHBIX TPUTOHOMETPUUECKUX (DYHKITHIA:

y =arcsin x y' =1/1-%*;
y = arccos x y' =—1J1-x?;

y = arctgx y' =1/(1-x%).
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22. Ta0,MI12 OCHORHBIX HHTEIrDAJIOR

j‘xﬂdxﬁf'f-:wc (n#-1, Exi‘-=lnx+C;
J-a*dx=%+c, eClIH d = €, TO Iexdx=e*+C;

jsinxdx =~cosx+C; Icosxdx: sinx +C.

23. O npuOIMKeHHbIX BLIYUCJIEHUSIX

UucnoBble 3HAUYEHUS BEJIMYMH, KOTOPBIMU INPUXOAMTCS OIEPUPOBATh IIPU
pelieHnn (U3NUECKUX 3a7ad, SIBISIIOTCS OOJbIIEH YacThlO0 MPUOIMKEHHBIMH.
[To3TOMyY IIpH BBIUMCIECHUAX HYKHO IPUIEPKUBATHCS CIAEAYIOIINUX IPABUIL:

1. loctaTo4uHO MPOBOAMTH BBIYHUCIEHHUS C YHCIAMH, COAEPXKAIIMMHU HE OoJjee
3HAKOB, YEM B MCXOJIHBIX JaHHBIX, TAK KaK C MOMOIIBIO BHIYUCIECHUI HEBO3MOMXKHO
HOJIY4UTh PE3yNbTaT 00siee TOUHBIN, YeM UCXOJHbIE JaHHBIE.

2.1lpu crnokeHHMH WM BBIYATAHUM YHKCENl, UMEIOMIMX DPA3IUYHYI0 TOYHOCTb,
0oJsiee TOYHOE JIOJKHO OBITh OKPYIJIEHO /10 TOYHOCTH MeHee ToyHoro. Hampumep:
9,6 +0,176 =9,6 + 0,2 =9,8; 100,8-0,4=100,4.

3.1lpu ymHOXKEHMH (J€TEHHH) CIEAYET OKPYIJISATH COMHOXKHTEIH TaK, YTOOBI
KQXIbI W3 HUX COJAEpXall CTOJBKO 3HadalMx IHU(p, CKOIBKO HUX HMEET
COMHOXHTENIb ¢ HAaUMEHBIIIMM YHUCIIOM 3Hadamux Iudp. Hampumep: 342-378 =
129-10%, Ho He 129276 u me 129300; 0,148 0,183 = 7,65:10 3, Ho me 0,0076494;
0,350:3=0,117, Ho He 0,11667.

4. 1lpu wm3BIEYEHUH KOPHS N-Ml CcTENEHW pe3ysbTaT JO0JKEH HMETh CTOJIbKO
3HaYalMX U}p, CKOIBKO UX UMEET MOJKOPEHHOE BBIPaXKEHHUE.

Hanpuwmep:
31,33-10% =1,10-10°°

5.1Ipu BBIYMCICHUM CIIOKHBIX BBIPAKEHUN ClEAyeT COOMIOAaTh MpaBHiia B

3aBUCUMOCTH OT BHJa IIPOBOIUMBIX ﬂCﬁCTBHﬁ.



6. Korz[a qucCJIO MaJIo0 OTiIu4acTtCda OT CAWMHHIBbI, MOXHO IIOJIb30BAaTHCA

NpUOIKEHHBIMU (POpMyTTaMH.

Ecmu g, b, ¢ — masl o cpaBHeHuio ¢ eaununei (Menbiie 0,05), To:
1) (1+a)(1£b)(1+c) = 1+ath+c;
2) Vita=1+a/2;
3) 1+a)"=1+na;
4)1/(1+a)" =1+an;
5) 1/(1+a)=1+a;
6) e"=1+a;
7) In(l+a)=+a-a’/?2.
7. Ecim yron o <10°, T0 sina =tga = o (B pajpaHax).

CO6JIIOI[&H 9TH IIpaBUJIda, CTYACHT COKOHOMUT BPCM HA BBIYHMCICHUC HCKOMBIX

BEJIMYMH MPU PEIICHUH (PU3NYECKHUX 3a]1a4.
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