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BBenenue

Llenp HacToOsIIEro y4eOHO-METOJUYECKOIO YKa3aHUs — OKa3aTh I[OMOIb
CTyJICHTaM —3a0YHUKaM BBICHIUX YYEOHBIX 3aBEICHUN B U3yUCHUH Kypca (PU3UKH.

OcHOBHOM y4yeOHBIM MaTepuaq MpPOTpaMMbl Kypca B METOJAMYECKOM
YKA3aHUM paclpeliesieH Ha S5 pas3fesioB. B KakJIOM W3 HUX JaHbl OCHOBHBIC
dbopmynbl, IpUMEpHI pelieHus 3aaad, 3aJadu JJIs CaMOCTOSITEJILHOTO pelIeHuUs,
KOHTPOJIbHBIC 3aJJaHUSI 1 HEKOTOPbIE CIIPABOYHBIE TAOJIHIIBI.

B ykazaHum yuTeHBl OCOOCHHOCTH Y4Y€OHBIX IUTAHOB WHXKCHEPHBIX
CIeUAIbHOCTEeH JyIsi mporpamMMmbl  OakanaBpuar. Jlana Tabnuiia BapUaHTOB

KOHTPOJIBHOM pabOoTHI.



OBIIUE METOJANYECKHUE YKA3AHUSA

OcHoBHOM  (popMoOil  00ydyeHUS CTy/ACHTa-3a0UHHUKA SIBISETCA  CaMmo-
cToATeNnbHAas padoTa HaJ yuyeOHbIM MatepuanioM. [yt oOnerdeHus 3Toil pabOThI
kadenapbl (GU3MKK BY30B OPTaHU3YIOT YTEHHUE JICKIMHA, MPAKTHUECKUE 3aHATUS U
nabopatopHble paboThl. [loaToMy mporecc wu3yueHus QU3UKH COCTOUT U3
CIIEYIONINX ATAIOB:

1)  mpopaboTka yCTaHOBOYHBIX U 0030PHBIX JICKIIHIA;

2)  camocrosTenabHas paboTa Hajl ydeOHMKAMU M YYeOHBIMU TOCOOUMU;

3)  BBINOJHEHUE KOHTPOJIbHBIX padoT;

4)  1mabopaTopHbBIN MPAKTHKYM;

5)  3a4eThl U DK3aMEHBL.

[Ipu camocTosTenbHOM paboTe Ha/l yueOHBIM MaTEpUAIOM HEOOXO0IUMO:

1)  cocTaBisATh KOHCIEKT, 3alUChIBas B HEM 3aKOHbI U (OPMYJIbI,
BBIPAXKAIOIINE OTU 3aKOHBI, ONPEACICHUS OCHOBHBIX (U3WYECKUX MOHSATUUA U
CYIIHOCTh (PU3UYECKHUX SIBJICHUN U METOJIOB MCCJIEIOBAHUS;

2)  u3y4yaTh Kypc (U3MKH CUCTEMAaTHUYECKH, TaK KaK B IMPOTHBHOM
ciydae matepuai OyJeT YCBOEH OBEPXHOCTHO;

3) M0JI30BAaTHCS KAaKUM-TO OJHUM YYCOHHUKOM HIIM YYEOHBIM IOCOOHEM
(WM OTpaHMYEHHBIM YHUCJIOM TOCOOU), YTOOBI HE yTpayuBajach JOTHYECKAs
CBA3b MEXIY OTICIBHBIMU BOINPOCAMHU, MO KpaWHEeW Mepe BHYTPU KaKOTro-TO
OIIpe/IeNIEHHOTO pa3jiena Kypca.

KonTposibHble pabOThI MO3BOJIAIOT 3aKPEMHUTh TEOPETUYECKUH MaTtepual
Kypca. B npouecce usydenus: Gu3MKu CTYIACHT JOJKEH BBIIOJHUTH 2 KOHTPOJIbHbBIE
paboThl. Pemienue 3amad KOHTPOJBHBIX pabOT SBISETCS MPOBEPKON CTENEHU
YCBOGHUS CTYJIEHTOM TEOPETUYECKOTO Kypca, a peleH3uu Ha paboTy MOMOraroT
eMy aopaboTaTh W TPAaBUIBHO OCBOUTH pa3jMuYHBIE pa3ieibl Kypca (QHU3UKU.
[lepen  BbIMOJIHEHHMEM  KOHTPOJIBHOM  PabOThl  HEOOXOAMMO  BHHUMATEIBHO
O3HaKOMHTHCSI C MIPUMEpaMH pelleHus 3a7ad Mo JaHHOW KOHTPOJIBHOU paborte,
ypaBHEHUSIMH # (GOpMylIaMH, a TaKXkKe CO CIPaBOYHBIMH MaTepHAIAMH,

MNPpUBCACHHBIMHU B KOHIIC MCTOANYCCKUX YKa3aHHﬁ.



JIBe KOHTpOJIbHbIE pPalOOTHI, MPEIYCMOTPEHHbIE YYEOHBIMU IUIaHAMH,
pacrpenesieHbl  cieAayommM obpasoM: |, 2- ¢Qusuueckne OCHOBBI MEXaHHKH,
MOJIEKYJISIpHOM  (u3uKM u TepMoauHAaMuKH; 3, 4 (u3HUYEeCKue OCHOBBI
ANEKTPOJMHAMUKH; 5-  BOJHOBAas ONTHKA, KBAaHTOBAas MPUPOJA U3ITYUYEHHUS;
AJEMEHTHI ATOMHOM, SIAEPHON PU3UKH.

Kontponbhas paborta conmepxxkar 16 3amay. BapuaHT 3amaHusi KOHTPOJIbHOM
paboThl OmpeeNseTcss B COOTBETCTBUM C MocheAHer mudpoi mudpa no tabdbauue
JUIsL  KOHTpOJIbHbIX pabor. Ecnu, wHanmpumep, mnocinegnsss uudpa S5, TO B
KOHTPOJIBHBIX paboTax CTyACHT pemiaeT 3axauu 5, 15, 25, 35, 45, 55, 65, 75, 85,
95, 105, 115, 125, 135, 145, 155.

[Ipy BBIMOJTHEHUM KOHTPOJBHBIX PAOOT HEOOXOAMMO COOMIONAThH CIEIYIOIINE
paBuIa:

1)yka3piBaTh Ha THUTYJIBHOM JIMCTE HOMEDP KOHTPOJILHOH  paboThl,
HAaUMEHOBAaHUE JUCUUIUIMHBI, (aMUIWI0O W HMHUIHAIBI CTyAeHTa, mWubp WU
JOMAIIIHUH aJIpec;

2) KOHTPOJILHYIO pabOTy CJICIYeT BBITIONHATh aKKYPaTHO, OCTABJISASA TMOJS IS
3aMEUYaHUil PELECH3EHTA;

3)3amady CBOEro BapHaHTa MEPEMUCHIBATH IOJHOCTHIO, a 3aJaHHBIC
¢u3nyeckue BEIUYMUHBI BBIKUCATH OTHAEIBHO, TPH 3ITOM BCE YHCIOBBIC
BEJIUYUHBI I0JKHBI OBITh IEPEBENICHBI B OJTHY CUCTEMY €IUHUIIL;

4) U1 TIOSICHEHUST PELIeHHs 3a/la4d TaM, TJe 3TO HY)KHO, aKKypaTHO CHENaTh
4epTeK;

S)pemenne 3amayu M HMCTONB3yeMble (POPMYIBI JOJDKHBI COIMPOBOKIATHCS
MOSICHEHUSIMU;

6) B mosICHEHHIX K 3a7a4e HEOOXOIMMO yKa3bIBaTh T€ OCHOBHBIC 3aKOHBI U
(GopMyIBl, Ha KOTOPBIX 0a3upyeTcs pelleHne TaHHOW 3a7auH;

7)Tpy TIONTyYeHUW PacYeTHON (QOPMYIBl IS pEIIeHUS KOHKPETHOW 3a/adyu
MIPUBOAUTH €€ BBIBOJI;

8)3amauy peKkOMEHIyeTCsl pPellUTh CHayajda B OOINeM BHIE, T. €. TOJIBKO B

OyKBEHHBIX OOO3HAUCHMSX, MOSICHSS MPUMEHsSEMble MPU HANMUCaHUU (HOpMyT



OyKBEHHBbIE 0003HAUYCHUS,

O) BBIUMCIICHHS CIIEAYST MPOBOIUTH C TIOMOIIBIO ITOJCTAHOBKU 3aJ[aHHBIX
YHCIOBBIX BEMUYMH B pacueTHylo ¢(opmyny. Bce HeoOXoammble YHCIOBBIC
3HAYEHUS BEJIMYMH JOJDKHBI OBITh BbIpaxeHbl B CU ;

10) IPOBEPUTH €AMHUIIBI MMOTYYEHHBIX BEJTMYMH 10 pacyeTHON popmyiie u
TEM CaMbIM MOATBEPAUTH €€ MPaBUIHLHOCTD;

11) KOHCTaHTHl (PU3NYECKUX BEIWYMH W APYTHE CIPaBOYHBIC JTaHHBIC
BBIOMpATh U3 TAOIUIL;

12) npu BBIUMCIICHUSAX, o BO3MOXHOCTH, UCIIOJIB30BATh
MUKPOKAIBKYJISTOP, TOYHOCTh pacyeTa ONpeNessITh YUCIOM 3Haydammx Iudp
MCXOJIHBIX JIAHHBIX;

13) B KOHTPOJIbHOM paboTe ciemyeT ykas3blBaTh YYEOHUKM U ydeOHBIE
0CcOOHsI, KOTOPBIE UCITOTB30BAIUCH NP PEIICHUH 3a/1a4.

KontposbHble paOoTbl, opopmiieHHbIE 0€3 COONIIOJEHHS YKa3aHHbBIX IIPaBUI, a
TaKke pabOThl, BHIIOJHEHHBIE HE IO CBOEMY BapUaHTY, HE 3aCUUTHIBAIOT.

[Ipu otmpaBneHnun paboOThl Ha MOBTOPHOE pELEH3UPOBAaHUE 0043aTEIbHO

NPeACTaBIATh pabOTy C MEPBOM perieH3UEH.



|. DUBUYECKHUE OCHOBbBI MEXAHUKH

[Ipenmer Mexanuku. Kunematnka n auHamuka. Knaccuueckass MeXaHHKA.

KBantoBasg mexanuka. PensiTMBUCTCKasd MEXaHUKA.
1.1. DjeMeHTbl KHHEMATUKH

dusnyueckne MOJEIU: MaTepuajibHas Toyka (4acTulla), CHUCTEMa Ma-
TEepUaATBHBIX TOYEK, aOCOIIOTHO TBEPJOE TEIO, cruioniHas cpeaa. [IpoctpancTBo u
Bpemsi. Kunemartmyeckoe omnucaHue ABWKEeHUA. [IpamMonuHeiiHOE JBHUXKEHUE
TOYKH. JIBM)KEHHME TOUKM MO OKPYXKHOCTH. YTJIOBasi CKOPOCTh U YTJIOBOE
yckopenre. CKOpOCTh U YCKOPEHHE MPU KPUBOJIUHEWMHOM JBM>KeHUHU. HopmanbHoe
U KacarenbHoe yckopeHue. CrerneHu cBOOOJAbI U OOOOIIECHHBIE KOOPIAUHATHI.
Yucno creneHeit cBo00abpI aOCOIIOTHO TBEPOTO Tesna. BeKTop yrioBoit CKOpOCTH.
KunemaTnueckoe onvcanue IBUKECHUS KUJIKOCTH.

1.2. lnHaMuKa YacTHII

OcHoBHas 3agaya JuHaMHUKdA. [IOHSATHE COCTOSAHHMS B KIIACCUYECKOMN
MEXaHUKe. YpaBHEHHUs IBWKeHUA. Macca u umiynbC. ['paHULIBI TPUMEHUMOCTH
KJIACCUYECKOT0 crocoba onucaHusi ABMKeHHs yacTull. [lepBriii 3akoH HproToHa u
MOHSTUE WHEPUUAIBHOW CHCTEMBbI oOTcueTa. Bropou 3akoH HprooTOHa Kak
ypaBHEHUE BMKeHUsA. Cuia Kak Mpou3BOIHAS uMImyJibca. Tpetuii 3akoH HeroToHa
U 3aKOH COXpaHEHHWs uMIlyJibca. HewHepuuanpHble cucteMbl orcuera. CHilbl
UHEPLUU.

1.3. 3aKoH coXpaHeHUS UMITYJIbCA

3aK0H COXpaHEHHUs HUMITyJbCa KaK (PyHIaMEHTAJIbHBIM 3aKOH MPHUPOJIBI.
PeaxktnBHOe nBukeHue. LleHTp uHepumu. AAQAUTUBHOCTH Macchl. Teopema o
JIBUKEHHUH 1IeHTpa nHepiuu. CucteMa HeHTpa UHEPLIHH.

1.4. 3aKoH coOXpaHeHUS MOMEHTA UMITYJIbCA

MoMeHT umIysbca. 3aKOH COXPaHEHHUS] MOMEHTa UMITYJbca. MOMEHT CHUJIBIL.

YpaBHEeHME MOMEHTOB. JIBH>KEHHE B IIEHTPAJIBHOM IIOJIE.
1.5. 3aKoH coXpaHeHUs IHEPIruU
Pabora wu  kuHeruueckas dHeprus. MomHoCcTh.  CBSI3b  MEXIY

KHMHCTHUYCCKHMHU SHCPIUAMU B PA3JIMYHBIX CUCTECMAaxX OTCUCTA. 3Hepr1/1>1 JABHMKCHH S



TeNa Kak 1enoro. Bayrpennss sHeprusi. KoncepBaTHBHBIE M HEKOHCEPBATHBHBIC
cunbl. [loTeHnmanbHass HHeprus. 3aKOH COXpPAHEHHsS] HSHEPTrUM B MEXaHHKE.
OO61medu3nyeckuii 3aKOH COXpaHEHHs YHEPTUU. 3aKOHBI COXPAHEHUS U CUMMETPHUS

MIPOCTPAHCTBA U BPEMEHHU.

1. CTATUCTHYECKASA ®U3UKA U TEPMOANHAMUKA

JlunaMuueckue W CTaTUCTUYECKHME  3aKOHOMEpPHOCTH B (usmke.

CraTuctrudeckuii 1 TEpMOJUHAMUYECKAN METO/IBI.
2.1. Maxkpockonu4yeckue cOCTOSTHUS

TenmoBoe  nBuxkeHHE. MAaKpPOCKONMYECKUE MapamMeTphl. YpaBHEHHUE
coctosinusi. BHyTpeHHsisi sHeprusi. IHTEHCUBHBIE M DKCTCHCHUBHBIE MAapamMeTphI.
YpaBHEeHUE COCTOSIHMSI HWJEaIbHOTO ra3a. JlaBieHue rasa ¢ TOYKM 3pEHUS
MOJIEKYJIIPHO-KUHETUYECKON  Teopur. MONEKyISIPHO-KMHETUUECKUN  CMBICI
TEMIIEPaTypPHl.

2.2. CraTHcTHYeCKHE pacnpeaeeHUus

BepositHocTh U umroktyanuu. Pacripenenenue Makcpemia. Pactipenenenue
YJacTHUIl TI0 aOCOTIOTHBIM 3HAYEHHUSIM CKOpOCTU. CpelHsisi KMHETHYECKas dHEPrus
gacTull. CKOPOCTH TEIJIOBOTO JABMKEHUS JacTull. I Py3us raza U MOJCKYIIPHBIC
nyuku. Pacnpenenenune bonsnmana. Pacnipenenenune I['m66ca. TermmoeMKoOCTh
MHOTOATOMHBIX Ta30B. HeqoCcTaTOUYHOCTh KIIACCHYECKOM TEOPUM TEINTIOEMKOCTEH.
OrnpeneneHue SHTPONHUM HEPABHOBECHOW CHCTEMBI U€pe3 CTATHUCTHUYECKUU BeEC
coctosiHus. [IpuHIUIT BO3pacTaHus S3HTPONUU.

2.3. OcHOBBI TEPMOAUHAMMUKHI

OOpatumble W HeOOpaTHMbIe TeEIJIOBBIE Tporecchl. IlepBoe Hauamo
TEPMOJANHAMUKH. OHTponus. Bropoe Hayajo TEPMOJANHAMUKH.
TepmonnHaMuyecKue MOTEHUUANBI U YCIOBUSA paBHOBecUs. TepMoJInHAMUYECKHE
npeodpaszoanus. [ukn Kapro. Makcumanbeabiii KIT/I TeroBoit MarimHsI.

2.4. sIBjienust mepeHoca
[lonsitue o ¢usuueckor kunHetnke. Bpemst penakcamuu. OddexkTuBHOE

ceuenue paccessHusi. uddysus u teronpoBoaHocts. Kosppuuuent nuddysuu.



Kosdpdumuent  TemnonpoBOIHOCTH. TemmepaTyponpoBOgHOCTS. Bpems
BbIpaBHUBaHuA. [{uddy3us B razax m tBepablx Tenax. Bsskocts. Koadduuuent
BSI3KOCTH Ia30B M KUAKOCTEH. /[MHaMudeckas 1 KHHEMaTUYECKask BA3KOCTH.
2.5. ®a3oBbie paBHOBecUd U (a3oBbIe IPEeBPaLLCHUS
®a3pl 1 (a3oBble mpeBpalleHus. YciaoBue paBHoBecus (a3. da3oBbie
nuarpammbl.  YpaBHeHue Kianeiipona - Kiaysmyca. Kputuueckas Ttouka.
MertactabunbHbie cocTosiHUs. Tpoinas Touka. M3otepmsl Ban-gep-Baanbca.

da30BbIe MEPEX0/Ibl BTOPOTO POJA.

1. 3JJEKTPUYECTBO U MATHETU3M

[Ipeqmer kmaccuyeckod anexkTpoauHaMuku. Wnes  OnuskoaeicTBHS.
DJIEKTPUUYECKUN 3apsifi U HANPSHKEHHOCTh AJIEKTPUUYECKOTOo Mouisl. JMCKpEeTHOCTh
3apsaa.

3.1. DuaeKkTpocTaTuka

3akon Kynona. [IpuHumn cynepno3uiuu. DNEKTpUUecKuil aumnosb. [ToTok
BEKTOpa. OJJeKTpocTaTudeckas Teopema [aycca. Paborta snmekTpocTaTnueckoro
nosist. Hupkynsanus snekrpoctatnueckoro nodst. Ilorenunan. Cesa3b noTeHIHANA C
HaIPSKEHHOCTHIO ANEKTPOCTATUYECKOTO HOJIA. [TpoBoaHUK B
BJIEKTPOCTATUYECKOM TToJie. MaeanbHbli mpoBOAHUK. [I0BEpXHOCTHAs MIOTHOCTH
3apsipa.  I'paHMuYHBIE yCIOBUSI Ha TpPaHUILE «IIPOBOJHUK —  BaKyyM».
DnekTpocTaTuyeckoe Imosie B TOJOCTH. KodphUIMEHTHI 3JIeKTPOCTaTHYECKOM
€MKOCTHU M JIEKTPOCTATUYECKON MHAYKIHUHU. EMKOCTH KOHJIEHCATOPOB pPa3InyHOU
reOMETPUYECKON KOH(UTypauu. OHEPTUS B3aMMOJCHCTBUSA DIEKTPUUECKUX
3apsiIoB. DHEPrUsi CUCTEMBI 3apsKEHHBIX MPOBOJHUKOB. DHEPrusi KOHJIEHCATOPA.
[I1OTHOCTB 3HEPTUU FIEKTPOCTATUUECKOTO TOJIS.

3.2. IToCTOSIHHBIN 3JIEKTPUYECKUHN TOK

VYcnoBue cymecTBoBaHUS Toka. 3akoHbl Oma u Jlxoynas — Jlenna B
muddepenumansaoit hpopme. Croponnue cuibl. J/[C raapBaHMUECKOr0 JIEMEHTA.
3akoH Owma [y ydacTKa Lenu C TalbBaHUYECKHMM 3neMeHToM.  [IpaBuna

Kupxroda. Dnektpuueckuii TOK B CIUIOLIHON cpejie.
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OcHoBHBIE (pOPMY.JIbI

CropocTb MTHOBEHUS

rae I-paadyc —BEKTOp MaTepuagbHON v r_gsz
dt dt’
TOYKH; - Bpems; S- pacCTOSIHHE BIOJb
TPACKTOPUM JIBHXKCHHS, T — CIAMHUYHBIN
BEKTOP, KAaCATEJIbHBINA K TPACKTOPHUH.
Yckopenue: U
dt’
MTHOBEHHOE
dv
TaHTEeHI[HAIBHOE & =45
HOPMaJIbHOE V2
&=R™
IIOJIHOE a=a, +a,. a= /& -+,

rae R- paguyc KpUBU3HBI TPAEKTOPUH;

n- GIIPIHPI‘{Hblﬁ BCKTOP rJ1IaBHOU HOpMaJin.

CKopocTh yriaoBasi w32
['ne ¢ — yriioBoe nepemMerieHue. at’
YckopeHue yriosoe _do
CBs3b MEXIY JUHCHHBIMH W YIJIOBBIMH at
=¢R: v=0aR

BCIIMYNHaAMH

My ibe MATePHATLHOH TOUYKH p=mv.
I'ne m- macca MatepranbHON TOUKH.

OcHoBHOE ypaBHeHHE AMHAMHKH _dp__.
MaTepHAJIbHOH TOYKH (BTOPOHl 3aKOH dt
HbroTona)

3aKkoH coXpaHeHHUsI HUMIYJbca JJA >y =cor,

U30JJUPOBAHHOM CHCTEMbI

Pa;myc —BEKTOP LCHTPa MaccC

=N/ 2y

CKOpOCTb qacTul 1mocJjie CTOJIKHOBCHHUA

Ypyroro ueHTpaibHOIro
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Heynpyroro THE
rae Vi M V2 — CKOpPOCTH 4YacCTul g0 lﬁ&
ey
CTOJIKHOBEHHSI; M1 ¥ My — MacChl YacTHII.
rNy #15¥
==
g R B
Cuia cyxoro Tpenust
I'ne f — koadpdunment tpenus; Fn — cuma F,..=fF,
HOPMAaJIBHOTO JIaBIICHUSI.
Cuna ynpyroctu
I'ne k- koaddumment  ympyroctu F, =ka?
(xecTrOCTh): AL - nedopmarusi.
Cuna TPABUTAIIHOHHOT O
B3aUMOAEHCTBHS Enina
I'me m u m; — wmaccel wyactun; G-
rpaBUTALIMOHHAS MOCTOSIHHAS, r-
PACCTOSIHHE MEXK]Ty YaCTUIIAMHU.
PadoTa cuibl A=[Fd:
MOILIHOCTD NZQAZ =
dt
[ToTeHInanbpHasE SHEPTHU: H_k(AI)Z
v 2
npyroaeopMUpoOBaHHOTO Tela
['paBUTAlIMOHHOTO B3aMMOJCHCTBHUS JBYX i
_Gir
YaCTHII
Tema B OJHOPOJHOM T'PABUTAIUOHHOM IT=mgF

noJie, rae g-HaNpsIKEHHOCTh

IPAaBUTAIAOHHOTO  ToJisi  (YCKOpCHHE
cBOOOMHOTO TajeHus); h- paccTosHUE OT

HYJIEBOT'O YPOBHSI.

Haﬂpﬂ)KeHHOCTL I'PpaBUTAIIMUOHHOI' O
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noJist 3emJin og— GV

I'me M,- macca 3emnn; Rs-paguyc 3emuu; R-H

h- paccTosiHHE OT HYJIEBOTO YPOBHSI.

IToreHnuan rPaBUTALMOHHOIO  IOJA GM

R +h

3emun

Kunernyeckasi 3Heprusi MaTepuUaJIbLHOI . nY o
2 v

TOYKH

3aKkoH  cOXpaHeHMsI  MeXaHMYeCKOoi

JHEPrum

MoMeHT MHepLHUH MATEPUATBHON TOYKHU

rac r-paCcCToAHUC 10 OCHU BpalllCHUA.

MoMeHTBI HMHEpUMHM TeJ Maccod m
OTHOCHUTEJBHO OCH, NMPOXOASAINel 4epe3
LHEeHTP Macc:

TOHKOCTEHHOI'O LWIMHIpA (komp1a)
paauyca R, ecinu ocpk BpalleHus COBIALAET

C OCBhIO IUJIMHAPA

J, =mR?

CILIOIITHOTO IMJIMHJpa (aucka) paauyca R,
€CIM OCh BpAlIEHUS COBMAJIAaET C OCBIO

100581020501\ oF:]

mapa paaunyca R

Tonkoro crepxkHsi JiuHOM £, eciam och

BpAILICHUS IEPIEHNKYIISIPHA CTEPIKHIO

MoMeHT MHepUMH TejJa Maccou m
OTHOCHUTEJIBHO MPOU3BOJIbHOM ocu
(reopema LlTeiinepa)

I'nme Jo — MOMEHT MHEPIUU OTHOCUTEIBHO

MapaajgebHOM OCH, TPOXOJSIIEH depes

IIEHTP Macc; d — pacCTOSTHUE MEXIY OCSIMH.

MoMeHT CHJIIBI

M=rxF
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I'ne r-pagnyc — BEKTOp TOUKH IIPUIIOKEHUS

CHIJIBI.

MowmeHT umMnynbca

OcHoBHOE ypaBHEeHHE AMHAMMKH

BpaliaTeJbHOI0 JIBM;KCHUSA

3akoH CoOXpaHE€Husd MOMEHTAa MMIIYJ/IbCa

AJISI M30JIMPOBAHHOM CUCTEMbI

Pa6ora npu BpamaTebHOM JABHKECHUHA

Kuneruueckas JHEPIrusa Bpallanmerocs

TEJIAa

KosndyecTBO BelecTBa
I'me N-uucnmo mosnekyn; Na- mocrosHHas
ABorajpo; m —macca BeliecTa; M-

MOJIApHasA Macca.

Ypasuenue Kianeiipona —MenpgeseeBa
I'me p- naBnenme raza; V-ero obbem; R-
MOJSIpHAasT ~ Ta3oBas  IMOCTOsSHHas; |-

TEPMOIUHAMUYECKAs TeMIIepaTypa.

YpaBHeHue MOJIEKYJISIPHO-
KHHETHYeCKOH TeOPHH ra3oB

N- KOHUEHTpALMsA MOJEKYJ;,  <Epocrd
cpenHss KUHETHYECKas SHEPrus
IIOCTYIIATENIBHOTO JABHWKEHUSA MOJIEKYJIbL;

Mo —Macca MOJEKYJbl; (Vi - CPEIHSA

KBaapaTuiHasa CKOPOCThb.

WaN
(W3-

CpeaHsisi SHePTrUsi MOJIEKYJIbI
I'me I- umcno cremeneir cBoOoanr; K-

nocrossHHas bonbiMaHa.

BHyTpeHHﬂH IHEPIrus HACAJBHOI0 ra3a
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CkopocTH MOJIeKy.I1:

CpeaHssa KBaapaTuiHasd

Cpeansist apupmernyeckas

Hau0osee BepositHas

Cpeansis MHa cBOOOOZHOro mnpoodera
MOJIEKYJIbI

I'ne d- a3pdexTuBHBINA JUAMETP MOJIEKYJIbI

=€¢/2dry?

Cpennee 4YHCII0 CTOJIKHOBEHMIA

MOJIEKYJIbI B €IMHUIy BpEeMEHH

=] 2

Pacnpenesienue MOJIEKY.JI B

NOTEeHIHAILHOM T0JIe CHJI T
nzraep(—laJ

rae I1- noTeHnyansHas SHEPTUs MOJIEKYIIL.

bapomerpuueckas (popmysia > oK l’gj

Ypasuenue nudpPysuu
I'me D — xoaddunuent nuddysum; ~ -
mwI0THOCTH; US - snemenTapHas mmomanka,

nepneHauKyisipHas ocu Ox.

YpaBHeHHe TeIIONPOBOIHOCTH

TJ€ & - TEIJIOMPOBOJIHOCTD

dQ:—ae(;—ldet

Cuia BHYTPEHHEro TpeHus

I'ne n- nmHamu4deckast BA3KOCTh — Ch- s
(@ ¢
Koxdppunuent nuddysnn 1
D=
3<\%<ﬂ>

Bsi3kocTh (ITMHAMUYECKAA)

TenonpoBogAHOCTH
I'ne cv - yAeabHas HM30XOpHast
TEINIOEMKOCTD

MOJ]ﬂpHaﬂ TCIVIOCEMKOCTb HACAJBHOI'0
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rasa

i
Y2
M30XOpHast
n3o0apHas G _@+3 =
2
IlepBoe HAYAI0 TEPMOTHHAMHUKH dO=d ¥
du=eCdr
= pdVv
PaGora pacimimpenus ra3a npu npoiecce
n300apHOM AR FEHA
H30TCPMUMCCKOM PR A AN S
4 =
a}II/Ia6aTHOM %
re =G, /G
Ypasuenue Ilyaccona pv =aoH;
vV '=aod;
TP ="
KoappuuueHr moJsie3HOro JaercTBUA
nukiaa Kapuo
rne Q mu T — KOJIMYECTBO TEIUIOTHI,
NOJIyYEHHOE OT HarpeBateliss, M €ro
temneparypa; Qo m To — KOIMYECTBO L 1
77=—: - 01
TEIJIOThI, TEPEIaHHOE XOJIOJUJIbHUKY, U
€ro TemImeparypa.
N3meHeHne >HTpONNMHU NPH mepexojae u3
cocTosiHusi 1 B cocTosiHue 2 =
SS{=)=
1
3akon Kyjona 9% r
I'ne Q1 1 Q2 — BETMUUHBI TOYEYHBIX 3aPSI0B; €o- Az’ r

AJIEKTpUYECKas MOCTOSIHHAS, €
JIUBJICEKTPUYECKass NPOHULAEMOCTb CpPEbI;
pacCTOSIHUE MEXIY 3apsIaMHu.

r-
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HaHpSDKeHHOCTL INIEKTPUIECCKOI'0 1M0JIsA

E=_
HanpsxeHHOCTD 110714 q
ToueyHoro 3apsga q
E—

Arsxr”
beckoHEYHO MIMHHOM 3apsSyKEHHON HUTH E_ ©

2t
PaBHOMEpHO 3apsKEHHOU OEeCKOHEUYHOMH E__C
INIOCKOCTH 25,
Mesxay fAByMsi PasHOUMEHHO 3apsDKCHHBIMH | o _ O
OECKOHEUHBIMU JIOCKOCTIMU EoE
/i€ T- JMHEHHas TUIOCKOCTh 3apsija;
0- TOBEPXHOCTHAS TJIOTHOCTh 3apsijia;
I- pacCTOsTHUE JTO UICTOYHMKA TTOJIS
JJleKTPpUYEeCKOe CMelleHne D=g,&E
PaGora MepeEMEIICHUS 3apsana B = -
AIEKTPOCTATUICCKOM I10JIE : ‘?ﬁl Sz
rae @1 ¥ (- TOTCHIMAIbl HAYIBHON U
KOHEYHOU TOUYEK
IoTeHuMAa MOJIA TOYEYHOI 0 3apsiAa q

Arrgar
CBs3b MEXKITY MOTEHIUATIOM n g _de
HAIPSHKEHHOCTBIO dl
Cuna npuTsKEHUS MEXIY ABYMS pa3HOUMEHHO I:—‘%% q
3apsKEHHBIMHU O0KJIaIKaMH KOHEHCATopa ===
I'ne S- mwromanae miacTuH.
DNEKTPOEMKOCTb: c_4
YeInHEeHHOro MPOBOJHUKA @
[Inockoro koHAEHCATOPA Cco £yES

d

Crnoucroro KoHzieHcaTopa C— &S
roe O- paccrosHHE MEKIy IUIACTHHAMU >d/g
KOHJICHCATOPA; di-Tommmua I-ro CJIOS
IUAJEKTPUKA;  €-  €ro  JUAJIEKTpUYecKas
MIPOHUIIAEMOCTb.
OneKTpoeMKOCTh  OaTaped  KOHJEHCATOpoB, | C=> G
COEIMHEHHBIX: 1 1
napasuiesibHO =D
MOCJIe10BATENBHO c
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DHeprus moJs: (7> X e ke

WSS
3apsKEHHOTO TIPOBOIHUKA
3apsKEHHOr0 KOHJIEHCAaTopa _ 1 _ =

2
rae V- o0beM KoHAeHcaTopa
OObemMHas IOTHOCTh YHEPTUU DIIEKTPUUYECKOTO D =
TOJIst = ===
Cuna Toka _dq
dt
3akoH Oma: . E
B nuddepenunansuoit hpopme
B unTerpansHoii popme
U
['me y-ymenmpHash TPOBOIMMOCTB; p-yaeibHOe | | = R
cornporuBieHune; U- HampsokeHHEe Ha KOHIIAX
nenu; R- conpoTHBieHHE IENU; | —TUIOTHOCTh
TOKA.
3akoH J[>xoyns —Jlenua: dAww _é
B nuddepennuanbaoi hopme dt > =
B UHTErPANLHOU (POPME d@%&tﬁ:
|

ConpoTuBieHrEe OJTHOTO MPOBOIHUKA R_P
rae (-aivMHa TMPOBOJHMKA; S- IJIOMIAAb €ro S
MOTIEPEYHOr0 CEUCHUs
3aBUCHMOCTb YJEJIBHOIO COMNPOTHUBIEHUSA OT | o=3d+c®)

TEMIIEPaTypPhI
rae  o-  TeMmmeparypHbli KO3 UIHEHT
COMpOoTHBICHHS; (- TeMmmepaTypa IO IIIKale
[enbcus.

IIpumeps! perieHust 3a1a4
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1 JlBiokeHUe Tena Maccoii 1 Kr 3amaHo ypaBHeHMEM S—=&°—+3+z.
Haiitn 3aBUCUMOCTb CKOPOCTM M YCKOPEHHs OT BpPEMEHHU. Bprumcaures cuiy,
JEUCTBYIOIIYIO Ha TEJIO B KOHLE BTOPOH CEKYH/IBI.

Pemienne. MraHoBeHHYI0 CKOPOCTb HAXOAUM KakK IIPOM3BOIHYIO OT IIYTH IO

BpPEMEHHU:

ds
v=—; v=18°+3.
dt

MTrHOBEHHOE YCKOPEHHE ONPENENIEMCs IIEPBOM MPOU3BOIHOM OT CKOPOCTH 10
BPEMEHH WJIM BTOPON MPOU3BOJHOM OT MYTH MO BPEMEHMU:

ch s
a———=—, a = 36t.
a &

Cuia, neiicTByrOIasi Ha TEJO, OMpEACIsIeTCsl 0 BTOpoMy 3akoHy HbroToHa:
F=ma, rue a, corinacHo ycCJIOBHIO 33/1a4M, - YCKOPEHHUE B KOHIIE BTOPOM CEKYHJIBI.
Tornma

F=m3, —saseA =t

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

2. CrepkeHb JUIMHOW 1 M JBIKETCS MHMO HabmromaTenst co ckopoctbio 0,8 c.
Kakoi mokaxxercst HaOJIFOHaTENO €ro InHa?
Hano: £=1mM;v=0,8 c.
Haiitu: (.
Pemenne. 3aBUCMMOCTh JJUHBI TeJda OT CKOPOCTH B PEISATUBUCTCKON

MEXaHHKe BBIpaXkaeTcst (popMyIioi

= 42/, (1)

rac EO - UIMHA ITOKOAIICTOCA CTCPIKHA; V - CKOPOCTb €TI0 JABHIKCHUA, C - CKOPOCTb

cBeTa B Bakyyme. [loacrasmsis B hopmyny (1) unciaoBbie 3HaUeHUSI IMEEM

G =N
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Omeem: L= 0,6 M..

3. JIBe YacTHIIbI ABMKYTCS HaBCTpEUy IPYT APYry co ckopoctsmu;: 1) v=0,5¢ u
u=0,75c; 2) v=c un u=0,75c. HaliTi uX OTHOCUTEJILHYIO CKOPOCTh B IEPBOM 1 BTOPOM
ClIydasix.

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

Haiiru: U Us.

Pemenue. Cormacuo TCOPEME CIIOKCHUA CKOpOCTeﬁ B TCOPHUU OTHOCHUTCIIBHOCTH,

rac v, u- CKOpOCTI/I COOTBCTCTBCHHO HepBOﬁ nu BTOpOﬁ HYaCTHu1, u'— X OTHOCHUTCJIbHAasA
CKOpPOCTb, C - CKOpPOCTH CBCTAa B BAKYYyMC. HJISI ImepBOTO M BTOPOTO CJIYy4dacB
HaXO0JUM:
= e v
(o
MO TF5 _

Z'QE’:JB
=i

DTO 03HAYaeT, 4To, BO-NIEPBBIX, HU B KAaKOH HMHEPUUAIBHOW CHCTEME OTCYETa
CKOPOCTb MpOIECCa HE MOXKET MPEB30UTU CKOPOCTh CBETA, U, BO-BTOPBIX, CKOPOCTh
pactpocTpaHEeHHs CBETa B BaKyyMe a0COJIIOTHA.

Omeem: € =090 &, =1

4,Ha nByx IIHypax OJWHAKOBOW IMHBI, paBHOM 0,8 M, MOJBEIICHBI JBa
cBUHIIOBBIX mapa maccamu 0,5 u 1 xr. [Ilapsl conpukacatorca mexay codoit. [lap
MEHBIIIEH MacChl OTBEJIM B CTOPOHY TakK, YTO IIHYP OTKJIOHWJCA Ha yroia o = 60°, u
ormyctuiau. Ha kakyro BbICOTY MOJHUMYTCSI 00a I1apa Mmociie CTOJIKHOBeHUs1? Y ap
CUUTATh LEHTPAIbHBIM U HEynpyruM. ONpeaennuTh SHEPTUI0, U3PACXOJOBAaHHYIO Ha
nedopMallvio MapoB MpHU yAape.

Hano: m= 0,5 xr; my=1 kr; o = 60°; £=0,8 M.
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Haiitu: hy; AEg.
Pemenne. Tak kak ygap IIapoB HEYNpPYrHid, TO IOCIe yAapa OHH OyxyT
JBUTATHCS ¢ OOIIEH CKOPOCTBIO V. 3aKOH COXPAaHEHHUs MMITYJIbca MPHU 3TOM yJape

UMEET BUL
M=y =on (1)

351ech ViU V2 - CKOPOCTH IIapoB A0 yaapa. CKopocTh O0MIbIIOTo mapa 10 yaapa
paBHO Hymo (1»b=0). CkopocThb MEHBIIECTO Iapa HaiIeM, HUCIONB3Yys 3aKOH
coxpaHeHMs] HSHepruu. [Ipu OTKIOHEHMM MEHBIIEro Iapa Ha Yroia o emMy

COO6I_HaCTC$[ IIOTCHIMAJIbHAaA JQHCPTUA, KOTOpas 3aTCM MePeXOaUT B

KHHETHYecKyo: TUR=@N2V/Z Taxum obpasom, -zt~

O3TOMY

ARG ()

N3 ypaBHenwuii (1) u (2) HAaX0AUM CKOPOCTH IIAPOB IMOCTIE yIapa:

e hoE - (3)

Kunernueckas OHCPIHUA, KOTOpOﬁ O6J'IaI[aIOT ImocCJIC ymaapa, IMepexoauT B

IMOTCHOHNAJIBHYIO!

GDA=E v ad

I'ne h — BbICOTa MOMHATHSA IIAPOB TOCJE CTONKHOBEeHHS. 13 dhopmynsl (4)

naxogum h=V?/(2J), umu ¢ yuerom (3),

[Ipn HeynmpyroM ypape WmIapOB YaCcTh DJHEPrUM PACXOAYETCS Ha UX
nedopmanuio. DHEprus nedopmanuu OnmpeaenseTcss Pa3HOCThI0 KUHETUYECKUX

SHEPrui J10 U MOCJIe yaapa:

A2 DL

Ucnonwiys ypaBaenus (2) u (3), nonydaem
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Otper: h=Q0Mi - A& =13%ee

5. Monor Maccoit 70 Kr majgaer ¢ BBICOTBI SM M yAapseT MO >KEJIE3HOMY
U3JIETIUIO, JIeKAallleMy Ha HakoBajbHEe. Macca HakoOBajJbHM BMECTE C HU3JIEITUEM
1330 xr. Cuuras yaap aOCONIOTHO HEYNPYIMM, ONPEIEIUTh SHEPTHUIO,
pacxonyemyro Ha aedpopmanmio wusgenus. Cucremy «MOJOT — U3AEIUE —
HAKOBAJbHS» CUUTATh 3AMKHYTOM.

Jlano: M =708a; h=5i . m=13308,

Haittu: A,

Pemenne. Ilo ycnoBuio 3aiauu, cucreMa «MOJIOT — U3/EJINE — HAKOBATBHS»
CUMTAeTCAd 3aMKHYTOW, a yaap HeynpyruMm. Ha ocHOBaHMM 3aKOHA COXpaHEHUS
SHEPrUM MOXKHO CUWUTaTh, YTO HHEPrHs, 3aTpaueHHas Ha JAedopmanuio u3aeus,
paBHA Pa3HOCTH 3HAYECHUI MEXaHUYECKOW SHEPTUH CHCTEMBI JI0 U IIOCIIE yapa.

Cuuraem, 4TO BO BpeMs ylapa U3MEHSETCS TOJBKO KMHETHYECKas dHEpPrus
TEJ, T.€. HE3HAUUTEIbHBIM IEPEMEIIECHUEM Tl II0 BEPTUKAIM BO BpeMs yJlapa

npeHeoperaem. Toraa s sHepruu a1eopMaluy U3AeIUs UMEeM
.g_qﬁ'@ﬁ:@@'
p=d =2

I'zie V- cKOpOCTh MOIIOTA B KOHLE HaeHus C BBICOTHI h; V' -001mas ckopocTh

BCEX TEJI CHCTEMBI ITOCJIe HEYNnpyroro yaapa. CKOpoCTh MOJIOTa B KOHIIE MaJICHUS C
BBICOTBI h ompenensercs 0e3 ydera CONPOTUBICHHS BO3IyXa W TPCHHS IO
dbopmye
v=420h,
OO1mIyr0 CKOpPOCTh BCEX TEJI CHUCTEMBI TOCJIE HEYNPYroro ymapa Haujem,

IIPUMCHHB 3aKOH COXPAaHCHHA UMITYJIbCA:

n

E\(:ccrﬂ:_

=
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Jna paccmarpuBacMON CUCTEMBI 3aKOH COXPAHEHUS MMITYJIbCa UMEET BUL
r
M= o1kynia
VDAY
[loncrasus B popmyny (1) Beipaxenus (2) u (4), noayduum

|
T

% R s

Otser: Fy=2BFe,

6. Temo wmaccoit 1 kr moa JeHCTBUEM TMOCTOSHHOW CHJIBI JIBUXKETCS
NPSAMOJIMHENHO. 3aBUCUMOCTh TYyTH, MPONIAECHHOTO TEJIOM, OT BPEMEHHU 3ajaHa
ypaBHeHHeM S=ZA +4&-+1. Omnpemenuts pabory cunsl 3a 10 ¢ ¢ Hadanma ee
JIEUCTBHS ¥ 3aBUCUMOCTh KHHETUUECKOUN YHEPTUU OT BPEMEHH.

Jlano: M=18a; s=a"+4-+1

Haittu: A, T=A(t).

Pemenne.  PaGota, coBepmiaemass ~ CWJIOW,  BBIpaKaeTcs  yepe3
KPUBOJIMHEWHBIN UHTETPal

A=[Fds.
Cuna, gelicTByrollasi Ha TEJO, 10 BTOPOMY 3akoHY HbrloTOHA paBHa
d’s

F=ma_ ymn lell—dz :

MrHOBEHHOE 3HAUYEHUE YCKOPEHUS OINPEAEISIETCS MEPBOM MPOU3BOAHOU OT
CKOPOCTH II0 BPEMEHU WJIM BTOPOM MNPOU3BOJHOM OT NyTH IO BpeMeHU. B

COOTBCTCTBHHU C OTUM HaXOIHUM

rv—=— =A+4

a—_== /ﬁ_
Torna

S =h
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N3 Beipakenus (3) onpeaenum ds:
=@+t
[ToacraBus (5) u (6) B ypaBaenue (1), monyuum
ITo »Toit Qopmyne ompeaenum paboTy, coBepiraemyro cuioit 3a 10 ¢ ¢

Hayajla €€ JEUCTBUMA:

Kunernueckas sneprus onpenensercs mo ¢popmyre

O=m+/2

[Moncrasnss (3) B (7), umeem

Otger: A=90Fee: T—=n@E 1618,

7. Kakylo CKOpPOCTb HYKHO COOOIIMTH paKeTe, YTOObl Ha, CTapTOBaB C
3emuid, He BepHyJach Ha 3emuto? ConpoTUBIEHUE aTMOC(EPHI HE YUUTHIBATH.

Haiitu: vo.

Pemenne. C ynaneHueM pakeThl OT 3eMiu OyAeT yBEIMYMBATHCS €€
NOTEHIMAIbHAs YHEPTHUS U YMEHbIIAThCd KuHeTuyeckas. [lo 3akoHy coxpaHeHus

SHEPTHH,

=2 = =
I'me m-macca paketsl; M- macca 3emnu; G — rpaBUTallMOHHAS TTOCTOSTHHAS;
Yo. © VY - CKOpPOCTHM pakeThl OTHOCHTEIbHO 3eMJIM B HaYalbHBIH U

paccMaTpHBaeMbIii MOMEHTEL, Re u R — paccTosHMS OT HEeHTpa 3eMIId 10 PAKETHI B
HAuadbHBIH M paccMaTpuUBaeMblii MoMeHTHI Bpemenu; —OM/R- porenmuan

TPaBUTAILMOHHOTO NOJISI 3EMJIA HA pacCTOSIHUU R OT ee nenrpa.

Iocue npeo6pazoBanmst ypaBHeHus (1) umeem &= +CTNAFRX W
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Pakera He BEpHETCS Ha 3EMIIIO, ECIIU €€ CKOPOCTh V OYIET B 6ECKOHEYHOCTH
paBHa Hymo, T.e. V=0 npu R—>©_ B sroM ciyuae 8= IMR,

M3 3akona BCCMHPHOI'0O TATOTCHHUA CJICAYCT, 4YTO IMOBCPXHOCTH 3emin

aM-c%,

rjae g- yckopenue cBoboanoro nagenus. [logcrasum (2) B (3):

C‘II/ITaH, 4TO pakeTa HpI/IO6peTa€T HYXHYIO CKOPOCTB Vg YK€ BOJIM3H IMOBCPXHOCTH

3eMJIi, HaXO0 UM

Takast ckopocTh HE0OXOoaUMa JIJIsi MPEOJAOJECHUS TPABUTAIIMOHHOTO TIOJISI 3€MIIH.
OHa Ha3bIBaeTCs BTOPOH KOCMHYECKON MIIH MapadOoIMueCKON CKOPOCTHIO.

Otser: =118 /F,
8. Tonkuii crtepkenb Maccoi 300 r u jmuHOM 50 CM Bpamaercs ¢ YIrJIOBOM
ckopocTeio 10 ¢! B rOpu30HTANBHON INIOCKOCTH BOKPYI BEPTHKANBHON OCH,
OpOXOAsUIed depe3 cepeauHy cTepkHs. HallTu yrioByr CKOpOCTb, €ClI B
IPOLIECCE BPAILEHUS B TOM k€ IUIOCKOCTH CTEPKEHb MEPEMECTUTCA TaK, YTO OCh
BpalleHUs MPOUIET Yepe3 KOHELl CTEPKHSI.

Tlano: MNA-BOBOEE =50 =05 ;g =107,

Haittu: @;.

Pemenue. Vcrionp3yeM 3aKOH COXpaHEHUSI MOMEHTA UMITYJIbCa
n
>
=

I'ne Ji — MOMEHT UHEPIUHU CTEP>KHS OTHOCUTEIHHO OCH BpAILICHUS.

JI71 M30IMpPOBAHHON CHCTEMBI TE€JI BEKTOpPHAsi CyMMa MOMEHTOB MMITYJIbCA
OCTaeTCs MOCTOSIHHOW. B maHHOW 3amade BCIEACTBUE TOTO, YTO PACIHPEICICHUE
MAacChbl CTEP>KHS OTHOCHUTEIIBHO OCH BpallleHUS HU3MEHSIETCS, MOMEHT HWHEPIUU

CTepKHS Takke u3MeHuTcs. B coorBetrcTBum ¢ (1) 3anumem

Ja=J.aq,
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N3BecTHO, YTO MOMEHT MHEPLUHU CTEPHKHSA OTHOCUTEIBHO OCH, POXOIALIEH

yepes LEHTP MACC U NMEPIEHAUKYIIPHON CTEPKHIO, PABEH
J,=n¥ /12,
ITo Teopeme lllteitHepa,

J=3,+Hmf
rae J — MOMEHT MHEPUMH TeJIa OTHOCUTEIIBHO MPOU3BOJIBHON OCH BpalleHus; Jo —
MOMEHT HMHEPIMM OTHOCUTEIBHO MapajuIeIbHOW OCH, MPOXOASLICH Yepe3 LEHTP
Macc; d — pacCTOsSIHUE OT IIEHTPa Macc JI0 BHIOPAHHOW OCH BpAIlICHHS.

HaiineM MOMEHT MHEpPLIMM OTHOCUTEIBHO OCH, MPOXOASUICH Yepe3 KOHEI
CTEPXHS U NEPICHANKYIISIPHO EMY:

I=1+f; F ARG TA
[loncrasnss, popmyisl (3) u (4) B (2), umeem:
NS AL,
Otkyna
=4  cAF/AZTE

OtBer: @=25C",
9. MaxoBuk Maccoii 4 kr Bpamaerca ¢ dyactoToii 720 MHHT BOKpYr
TOPU30HTAIIBHOM OCH, MPOXOMSAIIECH 4depe3 ero neHtp. Maccy MaxoBUKa MOKHO
CUMTaTh PABHOMEPHO paclpe/ielieHHOH 1mo ero o6oay paauycom 40 cm. Yepes 30 ¢
[OJ JCHUCTBUEM TOPMO3SIIIEr0 MOMEHTAa MAaXxOBUK OCTaHOBWiCA. Haitu
TOPMO3SIIANA MOMEHT U 4YUCIO0 000POTOB, KOTOPOE CAEIAET MAaXOBHUK IO MOJHOU
OCTaHOBKH.
Jano: ©®=0; m=4 kr; n=720 mun'=12c?; At=30c; R=04i
Haiitu: M; N.
Pemenne. /[ onpeneneHus TOPMO3SIIET0O MOMEHTa M CwWJl, IEMCTBYIOIIMX HA
TEN0, HYXHO TMPUMEHHUTh OCHOBHOE YypaBHEHHE AWHAMUKU BpallaTEIbHOIO

JABUOKCHUA

JAa)zl\/m’
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e J- MOMEHT UHEPIIMU MaXOBHKA OTHOCHTEILHO OCH, IIPOXOAAIIEH Yepe3 LIEHTP
Macc; A® - y3MEeHEHHE YIIOBOM CKOPOCTH 3a MPOMEKYTOK BpeMeHu At

ITo ycnosuto, A®=a@, rje @ - HaualbHas yriaoBas CKOPOCTh, TaK KAK KOHEYHAsI
yriosas ckopocTs @ =0 Bplpasum HaYaabHYIO YIIIOBYIO CKOPOCTH YEPE3 YaCTOTY
BpallleHUs MaxOBHKa, TOTAa @ =2mM g Aw=27mM_ MoMEHT UHEPLIMY MAXOBHKA

J=mR®  rme m- macca maxoBuKa; R- ero paguyc. ®opmyna (1) mpuHuMaer Buj

Otkyna

Yron moBoporta (T.e. yriIoBOM NyTh () 3a BpeMs BpalleHUs MaxXxOBUKa J10
OCTAaHOBKM MOET OBITh ompenesieH 1o ¢opmyle Uil paBHO3aMEJICHHOTO
BpaIlCHUS

oK/,

rae ¢ - yriioBoe YCKOpEHHE.

[To ycnosuro, @=@—aY w=0 &M=, Torga sepaxenne (2) MOXHO
3amucaTh TaK:

GBI B

Tak kak ®=27N | @ =2M 10 ypca0 NOTHBIX 000POTOB

N=/2: NI W >2F€
Otser: M=1GI -1 ;N =180,
10. B cocyne oobemom 2 M2 HAXOIUTCS CMeCh 4 KT resius u 2 K BOJIOpOJIa
npu temneparype 27°C. Onpenenurs AaBIeHHE U MOISAPHYIO MAcCy CMECH Ia30B.
Hano: V=23 mi=4xr; M1=4-102 kr/monp; my=2kr; M, =2-107 kr/mMomb;
T=300K.
Haiitu: p; M.
Pemienune. Bocrnone3dyemcs ypaBHenneM Knannepona — Menaeneesa,
MIPUMEHMB €r0 K TeJIUI0 U BOAOPOAY:
V=R
PV
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['ne pi- mapumansHOe naBneHue renus; Mip — ero mossipHas macca; V. —
o0beMm cocyna; T-remnepatypa raza; R=8,31 Ix/(monb-K) — MonsipHas rasoBas
MOCTOSIHHAS; P2 —NaplHalbHOE JABICHHE BOJOPOJAA; mp- Macca Bogoponaa; My —
ero MoisipHas macca. llog mapruanbHBIM JaBICHHEM p1 M P2 TMOHHUMAIOT TO
JaBJICHNE, KOTOPOE MPOU3BOIMI OBl Ta3, €clii Obl OH OJWH HAXOAWJICS B COCY/E.
ITo 3akony /lanpTOHa NaBJIEHHE CMECH PABHO CYMME IApLUUAIbHBIX HABICHUHN
ra3oB, BXOJIAIIUX B COCTAB CMECH:

P=R+P.. (3)
N3 ypaBHenuii (1) u (2) BbIpa3uM p1 U p2 U MOJCTaBUM B ypaBHeHue (3).

Nmeem

— = === _ (4)

MossipHy!0 Maccy cMecH ra3oB HaiiieM 1o gpopmyse

Yy

ra€ vi U vz — HHUCIIO MOJIEU TEJIud U BOJOPOJa COOTBCTCTBCHHO. Yucino
MOJIEH Ta30B ompenenumM no Gopmynam:
v=m/M:
v=m/M,

IToncrasnsisa (6) u (7) B (5), Halinem

Otset: p=2493 kIla; M=3-103kr/mM01b.

11. Yemy paBHbl CpeAHME 3HAYEHUS KUHETUYECKOM  OSHEpPruu
MOCTYNAaTEIbHOTO U BPAIATEIbHOTO JIBUKEHUN MOJIEKYJI, COJIEpKAUIUXCS B 2 KT
Bojiopojia ipu temrieparype 400 K?
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Jlano: m=2 kr; T=400K; M=2-10" kr/mMob.

Haiitu: (i) ] (€0

Pemenne. Cunraem BOJOpPOJA HACaNbHBIM ra3om. Monekyna Bojaopoaa —
JIByXaTOMHasl, CBSI3b MEXIY aTOMaMH CYHTAaeM KCCTKOW. Torga 4uciio cTerneHeu
cBOOOMBI MOJEKYJBI BOAOpOJAa paBHO 5. B cpenHeM Ha oHYy cTeneHb CBOOOIBI
npuxomurcs oHeprus <&=KT/2 rne k - nocrosnnas Bonbimana; T-
TEPMOIUHAMUYCCKAS TeMIIepaTypa. [TocTynareasHOMY JBYKEHUIO
npunuceiBatotest Tpu (iI=3), a BpamarenbHoMy JBe (I=2) cTemeHu CBOOOIBI.

DHEprusi OAHON MOJIEKYJIbI
3 2
oo=KI: =—KI
G KT (& KT

Hucno MoseKyJ, CoepKalnxcsi B Macce rasa,
NEPEEYTNIIL,
I'me v — uucino momeir; Na — moctosiHHass ABoranpo. Toraa cpenssis
KMHETHUYECKasi SHEPTUsl MOCTYNMATEIbHOIO ABUKEHUS MOJIEKYJ BOJIOPOAa
=T TR 1)
I'me R=KNa — MoJ1sipHast ra3oBasi IOCTOSTHHAS.
Cpennsis KUHETHYECKAs DSHEPTHs BpalaTEJIbHOTO JBHXKEHHUS MOJICKYI

BOZOpOA

=N

[ToacraBmss ancioBeie 3HaYeHUS B popmydsl (1) u (2), umeem

e =

p— - ———"

- O

= ——
OTBeT: i —EEIEE: (520 =

12. OmnpenenuTs CpPEAHIO JIMHY CBOOOJHOTO TMpoOera MOJIGKYA W YHCIIO

coymapeHur 3a | ¢, OpOUCXOAAIIMX MEXKAY BCEMH MOJIEKYJIAMU KHCIOPOAA,
HAXOJALIErocs B COCY/le BMECTUMOCTBIO 2 11 nipu Temreparype 27° C u naBneHuu
100 klIla.
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Jlano: \A==22=2101 ; 1 ==& 1a O=300E ; SIEHSATANS
d==2910"1
Haiitu: (42,
Pemenne. CpenHioo IMHY CBOOOAHOTO TMpoOera MOJIEKYJ —KHCIOpoja

BBIYUCIISIOT 0 popmyIie

U 2edr)

rae d- adexTuBHBI gUaMeTp MOJIEKYJIBI KHCIOPOJa; N- YUCIO MOJISKYJ B
eANHUIE 00BEMa, KOTOPOE MOXKHO OMPENEIUTh U3 YpaBHEHUS

n—p/ (D), (2)
I'ne k- mocrosinnas bonbivana. [oacrasmss (2) B (1), umeem

GR7¢ =240

Yucno coymapeHuid Z, IpOUCXOIAIINX MEXKTy BCEMU MOJICKYJIaMH 3a 1¢, paBHO
Z=U XN (4)
I'me N- umcimo MoyieKyln KHCaopojaa B cocyae oobemom 2-10° 1 3%(2) - cpeaHee
YKCIIO COYAAPCHHI OTHOW MOJICKYJIBI 3a 1 ¢. UuCIIo MOJIeKy:I B cocyjie
N =nV (5)
CpenHee yuciio coyapeHuid MOJIEKYIbl 3a 1 ¢
D=/ D, (6)
I'ne (V) - cpennss apudMeTHyeckasi CKOPOCTh MOJIEKYITBI

<O<BIA/CR,

[loacrasnss B (4) Beipaxenus (5), (6) u (7), Haxonum

HOI[CTaBJ'I}I}I YHUCJIOBBIC 3HAUYCHMNA, HOJIy‘-II/IM
= =52 &
Zzslg@:c’ﬁ TN <
I A==

e —
m%

I
%:’%

-~ — & = i =1
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Oteer: Z=910°c? <3101,

13. Omnpenenuts ko3pPuuuentsl AUPGY3MHM U BHYTPEHHETO TPEHUS a30Ta,
Haxozsmerocs npu temneparype T=300 K u napnennu 10° Ia.

Jlano: 2=AZH1 3 1 ==& 1@ O=30E; 5=10Ta; d=3110%i ,
Haiitu: Di77,

Pemenue. Kosxdppunuent nuddysun onpenensercs no Gopmye

D=1/30X3,

rae (V) - cpenuss apudmeTrdeckas CKOPOCTh MOJIEKYJI, paBHAs

<D BI7TCR; )
(A)- cpennsia anuHAa cBOOOAHOrO mpobera Moniekyn. Jlns HaxoxkaeHus (A
BOCTIOJIB3yeMcsl hopmysioi u3 npumepa 11:

BRI/ 2dp. 3)

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

KoaddunmeHT BHyTpeHHETO TPEHUS
77 UK

r7e p- IIOTHOCTH ra3a npu TeMmneparype 300 K u nasnenun 10° IMa.
JIisi HaXOKJIEHHs P BOCIOJIB3YEMCS YPABHEHHMEM COCTOSHUS HJEaIbHOro rasa.
3anuiueM ero s ABYX COCTOSHHMIA a30Ta — IPHU HOPMAJIBHBIX YCIOBUAX To =2/3K|
P=31Q1-905T 2y npu 3a1aHHKIX YCITOBHSIX:

RB—=O/iNI, pA~ANIH  (6)
VyuteBas, uro 2 =MV, o=m/V pveem

yeg c e () 7)
Kosdhdumment BHyTpeHHEro TpeHHsT Ta3a MOXKET OBITh BBIPAXEH 4Yepes
koddpurment nuddyszuu (cm. popmynst (1) u (5)):

77E2E R A/GIAL (8)

[Toacrapnsst unciioBbie 3HaUeHUs B (4) u (8), moyyum
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Oteer: 2=FZIF1 °/F, 773220 5EAQ 1,
14. Kucnopon maccoit 160 r HarpeBaroT npu NocTossHHOM AaBieHuu ot 320 go 340
K. Omnpenenutrb KOJMMYECTBO TEIUIOTHI, TMOIJIOMIEHHOE Ta30M, W3MEHEHUE
BHYTpPEHHEW SHEPrUu U paboTy pacHIMpEeHUs rasa.
Jlano: rﬁm, Q:&OE, stm.
Haiitu: Q; AU ; A,
Pemienne. KonamdecTBO TEIUIOTH, HEOOXOAMMOE JJIS HarpeBaHHWs Tas3a IIpU
MOCTOSIHHOM JaBJICHUU
=-S5 2 = p = LS5] (1)

3neck ¢, 1 Gy =MCy-ynenpHas u MonsgpHas TEMIOEMKOCTH ra3a IIPH IOCTOSHHOM
JIaBJICHUM, “m'l\é-MOHHpHaH Macca kucimopoxa. Jumsg  Bcex
JBYXaTOMHBIX T'a30B

NEopdiglea—— - == — _=>=—__ _=3

W3meHeHne BHYTpEHHEN SHEPTUU ra3a HaXoIUM 1o Ghopmyrie

AIDEYNLLET 2)

3necb ¢, nu C,=Mc, —ynenpHas W MOJISIPHAsl TEIUIOEMKOCTH Ta3a IpHU
IOCTOSIHHOM JaBjicHun; NASZRIIESAN & - monapHas Macca Kucnopoga. Jls
BCEX JIByXaTOMHBIX I'a30B

G =7/2R. <SS otws NP us ¥

N3meHeHne BHYTpeHHEN SHEPTHUH ra3a HAXOAUM o popmyJie

AIDEYNLLE T
I'me Cy —momnsapHas TETIOEMKOCTh ra3a MpHu MOCTOSHHOM oObeMme. [ Bcex

ABYXATOMHBIX I'a30B

T — - — — =S =-- __— =3
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Pa6oTa paciupenus raza npu uzobapaoM mporecce A=0AV rre AV,
M3MEHEHHE 00beMa raza, KOTOpo€ MOXHO HalTh W3 ypaBHeHus: Knaitnepona —

Menneneena. [Ipu nzobaprom nporecce

PN, (3)
PN @)
[TouwnenHbsIM BeIYMTaHUEM BhIpaxkeHus (3) u (4) HaxoauM
RAF-ENNE—H
CrnenoBaTteiabHO,
AGEVINIE—L, (5)

[ToacraBnss uncnoBbie 3HaUeHUs B popmydsl (1), (2) u (5), monyuaem:

Otper: =20 A A=810/ce

15. O6wem aprona, Haxozsmierocs npu gasineHuu 80 klla, yeauduncs ot 1 10
2 1. HackonpKO HW3MEHHUTCS BHYTPEHHSII SHEPrusl Tras3a, €ClIiM paclIupeHue
IPOUCXOUIIO: a) n300apHO; 0) aguabaTHO.

Jlano: V,=10i °; L =210 > &5=081013 1 —@ID& & =3,

Haiitu: AU

Pemenne. IlpumeHuM nepBblii 3aKOH TepMOAMHAMUKH. COrJacHO 3TOMY
3aKOHY, KOJMYECTBO TemoTel Q, TMepemaHHOe CHCTeME, pacxXolIyeTcs Ha
yBennuenue BHyTpennei sueprun AUy Ha BHEIIHIOI MeXaHHYeCKyIo paboTy A:

Q=A+A (1)
Bennuuny AU MOXHO ompemenurh, 3Has MacCy Trasa m, yIEIbHYIO

TEMJIOEMKOCTh MPU MTOCTOSTHHOM 00beMe O 1 m3MeHeHne Temmeparypbl AT :

A= Al (2)
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Onnako ymoOHOe u3MeHeHWe BHyTpeHHel sHeprun AU onpenensrs udepes
MOJISIPHYIO TeroeMKocTh Cy, KOTOpass MOKET OBIThb BBIpaKEHA YEpe3 UHCIIO

CTeIeHe CBOOOIBI:

S IR
= A S (3)

[loncrapinss Benuuuny cy U3 popmysl (3) B (2), mosrydaem

AJ:K"/‘—:Z RY  (4)

N3meHeHne BHYTpPEHHEH SHEPrHMM 3aBUCUT OT XapakTepa Impolecca, MNpu
KOTOPOM HJET pacuupenue rasza. [lpu n3o0apHOM pacuiMpeHUM Tasza, cOrjacHo
NEPBOMY 3aKOHY T€PMOJIMHAMUKH, YaCTh KOJUYECTBA TEIIOTHI UJIET HA U3MEHEHHE
BHyTpeHHeH sHeprun AU | kotopas Beipaxkaetcs ¢opmynoit (4). Haiitu AU s
aprona no ¢opmyine (4) Henb3s, TaK KaKk Macca rasa M TeMmIieparypa B YCIOBHH
3aiauu He AaHbl. [loaTomy HeobxoaMMo npoBecTu npeodpazoBanue Gopmyssl (4).

3anumem ypaBHenue Kiaiinepona —MeHaeneeBa sl HayajabHOTO H
KOHEYHOT'O COCTOSIHUM rasa:

PY=7FNIR; ps=7FiNIY

WIn

A -EMFE ] (5)
[Toncrasus (5) B hopmyny (4), monyuum
AL RN 6)

DTO ypaBHEHHE SBJIAETCS pacdeTHBIM Juls onpeaenenus AU npu uzobapHom
PaCIIMPEHHUH.

[Ipn agmabaTHOM pacHIMpPEHHH Ta3a TEIJI0O0OMEHa ¢ BHEIIHEH cpenod He
npoucxoaut, nosromy Q =0, Vpasnenue (1) 3anumercs B Buzie

ANIJ+A=0 (7)

DTO COOTHOIIIEHNE YCTAHABIMBAET, YTO padOTa pacIIUPEHHsI Ta3a MOXKET ObITh
OCYIIECTBJIIEHA TOJBKO 3a CUET YMEHBIICHHS BHYTPEHHEW 3HEpruu rasa (3Hak
munyc nepex AU ):

A=-AU (8)
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®opmyna paboThl 1l aAUa0aTHOTO MPOIECCa UMEET BUJ

g

rac y — ImokKasaTejib CTCIICHA aI[I/Ia6aTBI, paBHBIﬁ OTHOIICHHUIO TEIJIOEMKOCTEH

G i+2

VZQ = Jlnst aprona — ogHoatomHoro rasa (i1=3) - umeem 7 =167,

§

i .
HaxonuMm u3MeHeHue BHYTpPEHHEH SHEpruu mpu ajarabaTHOM mpouecce s

aprosa, yuuTsiBast popmysl (8) u (9):

R w

Jnst ompenenenus paboTel pacimupeHus aproHa ¢opmyny (10) cimemyer
npeoOpa3oBaTh, YYUTHIBAsS MPU ITOM IMapaMeTphl, JaHHbIC B YCIOBHH 3aJa4H.

[IpumenuB ypaBHenue Knalinepona —MenaeneeBa i1 JAHHOTO — Cilydas:

RM=OANI 1oyynM BeIpaXkeHHe I8 MOJCYETa M3MEHEHHs BHYTpPEHHeH

e

IToncraBmnsisg yncnoBelie 3HadeHus B (6) u (11), umeem:

OHCPIUHU:

a) IpH U300apPHOM PACIIUPCHHUH

== '

0) mpu aarabaTHOM paCIIUPEHUHU

=5 (E=S R

Orger: a) A=2VFes ) AI=HGree,

16. Temmeparypa narpeBarens teroBor mammabsl 500 K. Temmepartypa
xonoaunbHuka 400 K. Ompenenuts KIIJ[ TenioBoi mamivdHbl, paboTaromieil mo
uukny KapHo, ¥ MOJHYI0O MOIIHOCTh MAallWHBI, €CJIM HAarpeBaTelb €KECEKYHIIHO

nepenaet ex 1675 JIx TemnoTsl.

Jlano: O=8500E; Q=400E: Q=165/¢e,
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Haiitu: 7N |

Pemenne. KosuuueHT none3Horo AeHCTBUS MAIIMHBI ONPEAENSETCs 0

dbopmyne
7=(T—/T (1)
W
n=~AIQ, 2)
N3 Beipakenwnii (2) u (10 Haxogum
ALY
Beruucinm:
D<A
77— &I
< '
; = = .

Ota paboTa coBepiaeTcs 3a 1 ¢, caeaoBaTebHO, MOTHAS MAIITHOCTh MAITUHBI
335 Br.

Otset: 7=0,2: N=35HA0

17. Topsiuast Bola HEKOTOPOW MaccChl OTJAET TEIUIOTY XOJIOJHOM BOJIE TaKOM
K€ MACChl M 3HAUEHHUSI UX TEMIIEpaTypbl CTAHOBITCS OAMHAKOBBIMU. [loka3aTe, 4yTo
SHTPOIHS IPU 3TOM YBEJIMUHUBAECTCSI.

Pemenne. Ilycte Temmeparypa ropsiuer Boael Ti, xomomHout To, a
TeMrieparypa cmecu . Onpenenum TemiepaTypy CMECH, UCXOAS U3 YpPaBHEHUS
TEIUIOBOTO OajaHca

L OIS s O MLE T CSCm

OTKyJa

O=(I+D)/= (1)
N3meHeHne sHTPONUH, MPOUCXOSIIECE TP OXJIAKICHUHN TOpsYed BOJIbI,
(S ]
4%’@_;;@11?
T 1
N3meneHne sHTpONUH, MPOUCXOISIIIIEE IPU HATPEBAaHUU XOJIOAHOM BOJIBI,

€ <
%
L I

B =
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N3meHeHne SHTpONIMH CUCTEMBI PAaBHO

WM C y4eToM cooTHolenus (1) umeem
1

Tak Kak (-II+—|92>_CI/I 41T, >—0, 1o AS >0 |

18. JIBa oiMHAKOBBIX 3apsiia HAXOAATCS B Bo3nyxe Ha pacctosinuu 0,1 M npyr ot
npyra. HanpskeHHOCTB 10JI B TOUKE, yaaneHHo Ha paccrosHus 0,06 u 0,08 m ot
OJIHOTO M JIPYroro 3apsjios, paBHa 10 kB/M. OnpenenuTs MOTEHITUAT MOJS B ATOU
TOYKE U BEJIMYUHY 3aPsi/I0B.

Nano: 2116 r; I;=01lw; r,=006w; r, =008w; q =, =q,
Haiitu: 9; o.
Pemenne. HanpsokenHocts E W moTeHumman ¢ mojis TOYEYHOro 3apsana (
ornpezensieTcs no Gpopmynam:
E:zkz:;? ? ¢:4;2:64~
I'me € — pgudnexTpuyeckas NPOHHIAEMOCTb CpEIbl; € — JJIEKTpUYEcKas

IOCTOSTHHAS, I — paccTOsSHUE OT 3apsnaa a0 Touku noisist. Kak BugHO M3 puc. 1

=/ £+, Tak KaK a=%.
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Otser: OF3510°EE ¢=920A

19. /IBe napaisienbHble TUIOCKOCTH OJTHOMMEHHO 3apsKEHbl C MOBEPXHOCTHOM
2 :
IUIOTHOCTBIO 3apsiioB 2 u 4 HKn/M. Onpenenuts HAaNPsHKEHHOCTD MOJIS: a) MEXY

TJIOCKOCTSIMU; 0) BHE TNIOCKOCTEH.
I[aHo: q:Z’ﬂ?@iz, gﬂlﬁ@iz
Haiit: A’ u A",
Pemenue. Kak BugHO U3 puc. 2, B 3a30pe MEXKIY IJIOCKOCTSIMU A=A-A

TaK KaK HaIIpaBJICHUS BCKTOPOB EiuEp IMPOTHUBOIIOJIOKHBI. Toma

q?_il( ~

"5 r]Ic £y — DJICKTpUUECKasi MOCTOSIHHAS.

=== AE €0 P
,QEW:L

E, E E,

E E EL

Puc. 2
B mpocTtpancTBE BHE 3a30pa MEXIy IUIOCKOCTAMM BeKTOpel Ei m E»

COBITAAKOT I10 HaHpaBJ'IeHI/IIO. HOBTOMY
= p_—
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Orper: A=113A0 ; R=3DA(i.

20. 3apsn BenmumHod 1 HKn mepeHocutcss M3 OECKOHEYHOCTH B TOUKY,
HaxoAsmytocss Ha pacctosHM 0,1 M OT MOBEPXHOCTH METAIMYECKOU cdepsl
paguycom 0,1 M, 3apsyKEHHOM ¢ IIOBEPXHOCTHOH IIOTHOCTBRIO 10° Ki/m2.
Omnpenenuts paboTy MepeMENICHUs 3apsa.

Jano: O=1-10°E& r=11071 ; I, =% R=1-10%1 ; =2 AFEi >,
Haiitu: A.
Pemenue. [lorennman mons %, co3maBaeMoro 3apsiKeHHOM cdepoil Ha

paccrosuuu R+6 or ee nenTpa, onpepensercs no Gopmyie:

d
@:—] R
rie A =c4# - zapsg chepsl; £o- MEKTPHISCKAs MOCTOSHHASL.
[Motennuan mons Ha paccTosHuM L =©paseH Hymo: ¢ =0, PaGora A mo

MCPCMCIICHUIO 3apsaaa ( U3 OCCKOHEYHOCTH B TOYKY IIOJISA paBHA!

N e = ==

Otger: A5G Axe,

21. KonneHcarop ¢ mapauHOBBIM JUAJICKTPUKOM 3apsDKEH 10 Pa3HOCTH
noteHuuanoB 150B. HanpsokeHHOCTh B HEM paBHA 6-10°A/1 | momaapb IacTuH 6
cM?. OnpeienuTh eMKOCTh KOHAEHCATOPA M MOBEPXHOCTHYIO IUIOTHOCTD 3apsja Ha
obKankax (£=2),

Jlano: U=150A; A=6I60A(i; S=610"17 =2

Hawitu: C u o.

(o
Pemenue. B 1mmockom KOHAEHCATOPE HANPSKEHHOCTD MOJIA A T Lo o THC E—
0

AUDJICKTPHUUICCKAA IIPOHUIOACMOCTb CpPCAbl, €9 — OJCKTPHUUYCCKAA IIOCTOAHHAA.

Otkyna
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B MIOCKOM KOHIEHCATOPE Pa3sHOCTh MOTeHIManoB U M HampskeHHOCTh E
cBsi3ambl 3aBucuMocTeio A=U/d | d —3a30p Mexay ob6kmankamn. Otkyma d=U/E

. EMxocth C miockoro KoHAeHcaTOpa ONpeelisieTcs mo Gopmylie:

Otser: NABIOC: AT OEST

22. DHeprusi IJIOCKOTO BO3AyIIHOro KouaeHcatopa 40 uJDK, pa3HOCTH
MOTEHIMAI0B Ha 00KkIaakax 600 B, mromaas miatus 1cm?.

OrnpenenuTs pacCTOSTHUE MEXKTY 0OKIaKaMu, HAMIPS)KEHHOCTh U 00BEMHYIO
IJIOTHOCTh DHEPTUU OIS KOHJIEHCATOopa.

Jlano: \AMDSe<IT5/; U =600A:; S—Hm2=a" %
S=E=OCH

Haiitu: B, E, w.

Pemenne. DHeprus KoHjeHcatopa W=Q F/2Z; eMKocTh KOHAEHCATOPA

F
C=£S/d_ cnenoBarensHo, W=2"" Orcrona

O0bemMHas TUIOTHOCTH SHEPTHH TOJIS:

Y — O g — - - - —
R e e e —— e

—_— T ——

B < N > __ - = —
-— L S - > > ¢ a [ d -—"__

Otser: =004 ; A=A : WA A

23. TInOTHOCTH TOKa B HUKEIMHOBOM IPOBOJHUKE IIWHOW 25 M paBHa |
MA/Mm2. OnpeenuTh HaNpsiKeHHe Ha KOHIAX IIPOBOIHMKA.

Jlano: (=251; j=IOA% 410Ti -1,

Haiitu: U.

Pemenne. Ilo 3akony Oma B auddepennuansHoil popMe MIOTHOCTh TOKA j
B MPOBOJHMKE TIPOIOPIMOHANBHA HanpskeHHOCcTH E mons B mpoBoanuke J=7E
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1

rae /= [ YACHbHAs IPOBOAMMOCTS; P -ynenbHOE CONPOTHBIIEHUE NMPOBOAHUKA. C

v
g 9

apyroit ctoporsl E=—_ rae U- HanmpsHKeHHOCTh HA KOHI[AX MPOBOTHHUKA JJTUHOM

U

. E
. j=—= (e = =T B>-= ]
{. Torma P , OTKyJa

Ortset: U =10B,
24. OnpenenuTs SNEKTPOABIKYILYIO CUIy aKKyMYJISTOPHOM Oarapen, TOK
KOPOTKOTO 3aMBIKAHUS KOTOpOW paBeH 10 A, ecinM IpH IOIKIOYEHUH K HEH

pesucropa conpoTtuBiieHueM 2 OM cuiia TOKa B IIeNH paBHa 1 A.

Jlano: le =10A R=211; 1=1A
Haiitu: €.
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Pemenne. Ilo 3akomy Oma l=—— u &=IRH), rpe r- BHyTpennee

R+r
CONPOTUBICHUE OaTaped. IIpm KOPOTKOM 3aMBIKAHMM 1EMU  BHEIIHEE
conporupnesne R=0 yu lg=&/T orkyna r=¢/lg. Torna &AR=L) um

—R 1= __.
_—_ =24

OtBer: €=22A,

KOHTPOJIBHASA PABOTA Nel

Tadauma BapuaHTOB

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

11 | 111|121 131|141 |151 161 |1.71 |181 |191 |1.101 | 1111 1.121 | 1.131 | 1.141| 1.151

12 | 112 | 122 | 132 | 142 | 152 | 162 | 172 | 182 | 192 | 1102 | 1.112| 1.122 | 1.132 | 1.142 | 1.152

13 | 113|123 133|143 |153 |163 |173 |183 | 193 |1103| 1113 1.123 | 1.133 | 1.143 | 1.153

14 | 114 | 124 | 134 | 144 | 154 | 164 | 1.74 | 1.84 | 194 | 1.104 | 1.114 | 1.124 | 1.134 | 1.144 | 1.154

15 | 115|125 | 135|145 | 155 | 165 | 175 | 185 | 195 | 1.105| 1.115| 1.125 | 1.135 | 1.145 | 1.155

OO |IWIN -

16 | 116 | 1.26 | 1.36 | 1.46 | 1.56 | 1.66 | 1.76 | 1.86 | 1.96 | 1.106 | 1.116 | 1.126 | 1.136 | 1.146 | 1.156
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7 17 | 117 | 127 | 1.37 | 1.47 | 1.57 | 167 | 1.77 | 1.87 | 1.97 | 1.107 | 1.117 | 1.127 | 1.137 | 1.147 | 1.157
8 18 | 118 | 128 | 138 | 148 [ 158 | 168 |1.78 | 188 | 1.98 | 1.108 | 1.118 | 1.128 | 1.138 | 1.148 | 1.158
9 19 119 | 129 | 139 | 149 [ 159 | 169 | 1.79 | 1.89 | 1.99 | 1.109 | 1.119 | 1.129 | 1.139 | 1.149 | 1.159
10 110|120 | 1.30 | 1.40 | 150 | 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, OpolieHHOE BEPTUKAIBHO BHU3 C HAdajJbHOM CKOPOCTBIO 5 M/c, B
MOCJIETHUE 2 € MaJIEHUs MPOILIO MyTh BABOE OOJBIINHN, YEM B JIBE MpEbIAyIIHE 2
c. Omnpenenuth BpeMmsi MajJ€HHUS U BBICOTY, C KOTOPOW Teyo Obulo OpoOILEHO.
[TocTpouTs rpadguku 3aBUCUMOCTU MPONACHHOTO MYTH, YCKOPEHUSI U CKOPOCTU OT
BpEMEHH.

1.2. BBepx 10 uaeanbHO TIaIKON HAKJIIOHHOM IJIOCKOCTH, 00pa3syromieit yrou 30° ¢
TOPU30HTOM, MYCTWJIM Iail0y ¢ HaudajgbHOUM ckopocThio 12 m/c. Korpa mraiiba
JIOCTUTJIA TIOJIOBUHBI MAaKCUMAaJIbHOU BBICOTHI MOJbEMA, U3 TOM ke TOYKH, B TOM
K€ HaIPaBJICHUH U C TOM XK€ CKOPOCThIO MYCTHJIM BTOpPYIO 11ait0y. OnpenenuTs:
Ha KaKOM PAacCTOSIHUM OT Hayajia HAaKJIOHHOM IJIOCKOCTH BCTPETATCS 00€ IIaiObI;
MaKCHUMAaJIbHYIO BBICOTY MOAbEMA IIal0bl; MPOMEKYTOK BPEMEHH, NMPOIIEAIINN OT
Hayaja JBW)KEHUs IepBOH 1mailObl 0 ee BCTpeun co BTopol. Haueptuts rpaduku
3aBHCHMOCTH MPOUIEHHOTO IyTH, CKOPOCTH U YCKOPEHUS OT BPEMEHHM ISl IEPBOM
1aii6pl B MPOMEXKYTOK BPEMEHU OT Hadajla JBM)KEHHUS 10 MOMEHTa BCTPEYH CO
BTOPOM.

1.3. Ilap, cBOOOHO ABMKYIIUHCS CO CKOPOCTBIO 6 M/C, yIapuiics O Ipyrou map
M, JBUTasCh B OOpaTHOM HAaIpaBJIE€HUH CO CKOPOCTbIO 2 M/C, BEpHYJICS B
UCXOJHYI0 TOUKY (puc. 1.). PaccTositHue Mexay MCXOJHBIM IOJOKEHHUEM Ilapa U
€ro MOJIO)KEHUEM B MOMEHT COYJapeHHs C APYTUM IIapoMm paBHO So. [loctpouts
Ui TpOMEXYTKa BpEeMEHM OT Hadaja JABW)KEHUS IIapa J0 MOMEHTa €ro
BO3BpAIllEHHUs B HCXOJHOE TMOJOXEHHE TIpadUKH 3aBUCHUMOCTH OT BPEMEHHU
CKOPOCTH, MOJYJSI CKOPOCTH, KOOpAMHATHI IeHTpa mmapa Ha ocu O, H
IIPOXOJUMOI0 UM IMyTH. ONpEeAenTh TaKKE CPEJHEE 3HAUEHUE MOJYJISI CKOPOCTH

JBUKEHUS apa. BpemeHnem coyaapeHus apoB MpeHeOpeyb.
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Puc.1

1.4. Habmronatenb, crosuuii Ha TuiaTdhopme, OMpeaeiani, YTO TMEpPBbIA BaroH
ANEKTPONOE31a MPOIIE] MUMO HEro B TedeHue 4 ¢, a BTOPOH - B TEUEHHE 5 C.
Ilocne 3TOoro mepeaHud Kpail moe3fga OCTAHOBWIICS Ha pacCTOSHUM 75 M OT
HaOmonarens. CuuTas JBU)KEHHE MOe€37a paBHO3AMEIJICHHBIM, ONpPENEIUTh €ro
HaYaJIbHYI0 CKOPOCTh, YCKOPEHHE U BpPEeMs 3aMEJIJICHHOTO JBUXeHUsA. HauepTuthb
rpadMKi 3aBUCUMOCTH TYTH, CKOPOCTH M YCKOPEHHS Ioe3da OT BpeMeHHU. 3a
HA4yajo OTCcueTa BPEMEHHM TMPHUHATH MOMEHT IMPOXOXKICHUS MHMO, HaOJ0aTess
NEepPEAHErO Kpasi moe3/1a.

1.5.HabnronaTenpb, CTOSUIMI B MOMEHT Havajla ABUKEHHS 3JIEKTPOIoe3a y ero
nepeaHero Kpas, 3aMeTWJl, YTO NEPBbI BaroH Mpomiea MUMO Hero 3a 4 c.
OnpenenuTs BpeMs, 3a KOTOPOE MHUMO HErO MPOMAYT JEBSITh BaroHOB, a TaKXKe
BpeMs MpoXOxkAeHUs1 9-ro BaroHa. Bo CKOJIBKO pa3 CKOPOCTh AEBATOrO BaroHa
OOJIbIIIE CKOPOCTH TISTOTO B MOMEHTBHI UX MPOXOXKIEHUS MHUMO HaOmromatens?
JIBU)KEHHE CUUTATh PABHOYCKOPEHHBIM.

1.6. Teno, nBurasch MNPSMOJMHEHMHO C TMOCTOSHHBIM YCKOPEHHEM, MPOIILIO
MOCJIEI0BATENBHO JIBA PABHBIX ydacTKa MyTH, o 20 M Kaxabid. [lepBbIil yuacTok
npoiineH 3a 1,06 ¢, a BTopoit — 3a 2,2 ¢. OnpenenuTs yCKOPEHUE Tea, CKOPOCTh B
Hayaje MepBoro U B KOHIIE BTOPOr0 YYacCTKOB IYTH, IyTh, MPONACHHBII TEIOM OT
Hayaja ABUKEHHUS 10 OCTaHOBKHU. HauepTuTh rpauku 3aBUCUMOCTH PO ICHHOTO
MyTH, CKOPOCTH ¥ YCKOPEHUSI OT BPEMEHH.

1.7. C ropel AB (puc. 2) nnuHor 20 M U3 COCTOSIHUSI TIOKOSI CKATBIBAOTCS
CaHKM U 3aTeM, NpOJoJKas JABWKEHHE OT TOYKM B 1O TOpU30HTAIbHOMN
IJIOCKOCTH, OCTaHaBiauBaroTcs y Touku C, npouaa paccrossuue BC, paBHoe 15 M.

OrnpenenuTh CKOPOCTh CAHOK B KOHIIE CITyCKa C TOPbI, YCKOPEHHS Ha yyacTkax AB
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n BC mn Bpemsa cnycka ¢ ropel. Becy myte JIBC cankm mpoxozsar 3a 15 c.
VYckopeHne Ha Kaxa0M U3 ydacTkoB (AB u BC) cuutaTh nocTosHHBIM. HauepTuth
rpaduKy 3aBUCUMOCTH MPOMIEHHOTO ITYTH, CKOPOCTH M YCKOPEHUS OT BPEMEHH.
1.8. ABTOMOOWJIb TpOTraercss C MeCTa M MEPBbI KUIOMETpP MNPOXOIUT C
YCKOPEHUEM a1 a BTOPOM — ¢ ycKopeHueM ap. [Ipu 3ToM Ha IEpBOM KUIIOMETPE €ro
CKOpOCTh Bo3pactaeT Ha 10 M/c, a Ha BTopoM — Ha 5 M/c. OnpenenuTb: Bpems
NPOXOXKJAEHUSI NEPBOTO M BTOPOTO KHIOMETPOB; KAaKO€ YCKOpPEHHE Oojblie — ai
WIH ap CPEJHIOI CKOPOCTh Ha BceM myTh. Haueptuth rpaduku 3aBUCHUMOCTH

IMTyTHU, CKOPOCTHU U YCKOPCHUA OT BpCMCHU.

)
o

B
Puc.2

1.9.Teno, xoTopoMmy cooOIlleHa HauyajdbHasg CKOPOCTh 2 M/C, Haydalo
CKOJIb3UTh M0 HAKJIOHHON IIockocTu. 3a 10 ¢ OHO NPOXOAWT MO HAKIOHHOW
IJIOCKOCTH IyTh 50 M, a 3aTeéM MO FOPU30HTAIIBHOW MOBEPXHOCTU IO OCTAHOBKU -
90 M. Cuymras IBMXKEHME Tela Ha KaXIOM M3 YYaCTKOB PaBHOINEPEMEHHBIM,
ONpENENIUTh CKOPOCTh TEJla B KOHIIE HAKJIOHHOW IUIOCKOCTH, YCKOPEHHS Ha
HAKJIOHHOM U FOPU30HTAIbHOM YYacTKaxX MyTH, CPEJHIO CKOPOCTh Ha BCEM MYTH;
BpeMsi JABWKEHHS Tena. HauepTuth rpagukud 3aBHCHMOCTH TYTH, CKOPOCTH H
YCKOPEHUS OT BPEMEHH.
1.10. JIbbKHHK cbexan ¢ ropbl anuHoi 40 M 3a 10 ¢, mocie 4ero oH npoexan
[0 TOPU3OHTAJIBHOW IomaaKe 10 ocTaHOBKU 20 M. CunTas JBH)KEHUE JIbDKHUKA
Ha 000MX ydacTKax paBHONEPEMEHHBIM, OMPENEIUTh CKOPOCTh JbDKHUKA B KOHIIE
rOpbl, CPEIHIOI0 CKOPOCTh HAa BCEM IyTH, YCKOPEHHS Ha Ka)XJIOM U3 y4YacTKOB,
BpeMsi JIBIDKCHHS TIO0 TOPU3OHTaIbHOW Tuiomaake. Hawueptute rpaduku

3dBUCHUMOCTH IIYTH, CKOPOCTHU N YCKOPCHUA JIbIDKHHMKA OT BPCMCHHU.
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1.11. Teno, koTtopoMy OblIa COOOIIEHA HEKOTOpas HaudalbHas CKOPOCTh,
JIBIKETCSI PABHOYCKOPEHHO. 3a TPEThIO CEKYHAY CBOETr0 JABMIKEHUSI OHO IMPOIILIO
10 M, a 3a mecrtyro - 16 M. Onpenenuts yCKOPEHUE TENla, HAYAIIBHYI0 CKOPOCTD,
CKOPOCTh K KOHIY BOCBMOW CEKYHIbl U IyTh, MPOUAECHHBIN 3a 8 c. Hauepturs
rpaduKy 3aBUCUMOCTH TMPOHJEHHOIO0 MYyTH, CKOPOCTH M yckopeHuss Tema or
BPEMEHH.

1.12. Kycok nb1a oauH pa3 OpocaroT ¢ HEKOTOPOU CKOpOCThIO oA yriioM 30° k
TOPU3OHTY, a JPYrol pa3 MyCKalT C TaKOW K€ CKOPOCThIO MO TOPU30HTAIBLHOMN
MOBEPXHOCTH JibJla. Bo BTOpOM ciydae OpOIIEHHBIM KYCOK JibJa HAXOJWJICS B
JIBIDKGHMM B 8§ pa3 Jojblle, 4eM Tpu TmojieTe B Bo3ayxe. OnpeaenuTtsb
KO3 PUIIMEHT TPEeHUs JibJa O JieJ, OTHOIIEHHWE MPOUJICHHBIX B O0OUX CIydasx
pacCTOsSsHUM B TOPU3OHTAILHOM HampabliecHHH. CONpPOTUBICHUEM BO3ayXa
npeHeOpeyb.

1.13. Tlox kKakuM YIJIOM K TOPU3OHTY HaJio OpocuTh Tesno Maccoit 200 r, 4ToObI
JANBbHOCTD ToJieTa ObUIa B IBA pa3a 0oJibllle €T0 MAaKCUMAaJIbHOM BBICOTHI OABEMA,
€CJIM TOPU30HTAJIbHBIM BCTPEUHBIN BETEp JACHUCTBYET HA TEJIO C MIOCTOSTHHOW CHJION
B 1 H?

1.14. V3 GpanjacrioiTa, MOAHATOTO HAJl ITOBEPXHOCTHIO 3eMIIM Ha BBICOTY 2,5 M,
OBbeT CTPys BOJBI IOJ yrioM 36° K TOPHU3OHTY M IMaJIa€T HA 3eMJIF0 Ha PACCTOSHUHU
15 M oT TOro Mecrta, HajJ KOTOpPBIM HaxoauTcs OpanacmouT. OmnpenenuTts, Ha
KaKyl0 MaKCUMaJIbHYI0 BBICOTY MOJHHMAETCA CTPYys BOJbI, PaguyC KpPHUBU3HBI
CTPYU B BBICHIEH TOYKE, CKOPOCTh BOJBI B MOMEHT MaJCHUS Ha 3€MJII0 U 00bEM
BOJBI, TMOJaBaeMoW OpaHACHOWTOM 3a | MUH, €CIOW IUIOMaab OTBEPCTHS
Opanzcnoiita papHa 1 cm?. ConpoTHBIEHHEM BO31yXa IIPeHEOPEYb.

1.15. Y3 opHOM TOYKH OJHOBPEMEHHO OpOIIEHO JABa Tejla C OJMHAKOBOM
HAYaIBEHOM CKOpOCThI0 20 M/C MO pa3HBIMH YIJIaMH K TOPU30HTY: 03=45°, ap =60°.
OnpenenuTh pacCTOSTHUE MEXKAY TelaMH CIYCTd 2 C MOCIe Hayana JBHKEHUS,
CKOPOCTH T€Jl B 3TOT MOMEHT, HOPMAJIbHOE U TAHT€HIIMAJIbHOE YCKOpEeHHUs yepe3 1c
nocye opocanusi. COnpoTUBIEHUEM BO3/1yXa NMpeHeOpeyb.

1.16. C GankoHa, BBICOTa KOTOPOTO 5 M HaJ MOBEPXHOCTHIO 3eMJjH, OpoIcH
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KaMeHb 1oJ yriioM 45° k ropu3oHTy. KamMeHp ynan Ha 3eMJII0 Ha pacCTOSIHUM 48 M
OT MecCTa, HaJ KOTOPbIM HaxXoAuTcs OankoH. OnpeneauTh HaA4albHYI0 CKOPOCTh
KaMHsI, BpeMsl €ro IMoJjieTa, HauOOJIbIYI0 BBICOTY MOABEMA, PAAUYC KPUBU3ZHBI
TPAaEKTOPUHU B HAWBBICIIECH TOYKE, CKOPOCTh KAMHSI B MOMEHT MaJ€HHUs Ha 3€MIIIO,
yroja, KOTOpbIA oOpa3yeT CKOpOCTh KaMHSI B MOMEHT MaJCHHUS Ha 3eMIII0 C
TOPU3OHTAIHLHBIM HampaBieHueM. COpOTUBICHUEM BO3/yXa MpeHeOpeyb.

1.17. HeGounpimioe Teao ObUIO BHIMYIIEHO U HAYAJIO MaJaTh U3 COCTOSHUS MOKOS
¢ BeicoTel H. Ha BbicoTe h oHO a0CONMIOTHO HEYHpPYro yaapsercss 0 HEeOOJBIIYIO
3aKpEIVICHHYI0 W TJIAJIKyH TUIOMIAJKY, PAacCIMOJIOKEHHYIO MOJ yrioMm o=45° k
ropu3oHTy. OrmpenenuTs BpeMs MaJeHUS Tejla U TOPU3OHTAIBHYIO aIbHOCTh
noJiera, cuntag H=10m u h =5 m.

1.18. HeGombmoe Ttenmo, OpomieHHoe moOJ yriaoM 45° K TOPU3OHTY C
HaYaJIbHOM CKOPOCTBIO 15 M/c, ympyro yaapsieTcs O BEPTUKAIbHYIO TJIAIKYIO,
CTEHKY, HaXOJSIIylocsi Ha paccrossHuM 14 M (10 TOpHU3OHTAIU) OT MeEcTa
Opocanusi. OnpenennuTh, Ha KaKOM pPACCTOSHUM OT CTEHKH YMaJeT TeJlo Ha
3emutio, eciu koadduiment Bocctanosnenus k=0,75. HaliTu Takxe OTHOIIEHHE
ATUX PACCTOSIHHM, €CITM BO BTOPOM Cliydae yAap aOCOJIOTHO YIPYTHA.

1.19. ManeHpkHil IIapHUK TMOABEIICH HAa HEPacTSHKUMOW HHUTH JiuHON 0,5 M.
[Ipy BepTUKAIBHOM TMOJOKEHHMM HHUTH (MIOJOKEHHE pPABHOBECUA) IIAPUKY
COOOIIAIOT TOPU3OHTANIBHYIO CKOpocTh 4 wm/c. Ompenenuth BbicoTy H Han
HUCXOJIHBIM YpOBHEM, TMOCIE€ JOCTHKEHHS KOTOPOM INApUK JABUKETCA MO
TPAECKTOPUH, OTIUYAOLIECHCS OT OKPYKHOCTH. HaliTh CKOpOCTH mapuka B MOMEHT
JOCTH>KEHUSI 3TOW BBICOTHI U MAaKCUMAJIbHYIO BBICOTY HNOAHATHUS I1apuka. C Kakoil
BBICOTHI IIAPUK CHOBA HAYHET JIBUTaThCs MO OKpYKHOCTU? Ha KkakoM HauMeHbIlIeM
paccTossHUM ([0 TOPHU30HTAIM) OT TMOJIOKEHUS PaBHOBECHUS HAAO TMOCTABUTH
JIOBYIIKY, YTOOBI MOWMATh IIAPUK MOCJE TOTO, KAaK OH MEPECTAaHET JABUTaThCs MO

okpyxHOCTH? COMPOTUBICHUEM BO3TyXa MPEeHEOPEUb.

1.20. HeGoumpmioe Teno, OpoImieHHOE BEPTUKAIBLHO BHU3 C BBICOTHI 32 M C
HavyaJIbHOM CKOPOCTHIO 2 M/C, YIIPYTo yJapsercsl 0 3aKpeIieHHYI0 Ha BeicoTe 20

M. TJIAJAKYIO IUIOMIAAKYy C yriiom HakiioHa 30° k ropu3oHTy. Onpenenurts, BO
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CKOJIBKO pa3 BpeMs MaJeHUs Tesa MPHU BCTPEUE C IUIOIIAJKONW OOJIbIIe BPEMEHH
CBOOONHOrO TmajeHus, eciu KodpduimeHT BoccTaHoBIeHUs paBeH 0,8
JANbHOCTh MOJ€Ta Tejda IO TOPU30HTAIM, OTHOIIEHHE CKOPOCTEH B KOHIIE
MaJIeHus MPU BCTPeUe ¢ IIIONMIAJAKON U TPU CBOOOTHOM IMaICHUH.

1.21. B nepeBsiHHBIN 1Iap Maccol mi1=8 Kr, MOABEIICHHBbIA HA HUTU JJIMHON
I=1,8 M, momamaer rOpU3OHTAILHO JeTsAmas Mmyias maccoit mpy=4 1. C Kakoii
CKOPOCTBIO JIeTeNla IMyJisd, €CIM HUTh C IIapOM U 3acTpsiBIIE B HeM IyJiel
OTKJIOHWJIACh OT BEepTUKaIM Ha yroi o=3°? Pa3mepom mapa mnpeneOpeub. Ynap
MyJIU CUATATh MPSIMBIM, [IECHTPAIHHBIM.

1.22. Tlo HeOonbIIOMY KYCKY MSTKOTO >Keje3a, JiekalleMy Ha HaKOBaJIbHE
maccoit m = 300 kr, yaapseT MoJaoT Maccoi mp = 8 kr. Onpeaenuts KIIJI # ynapa,
eciii  ynap Heynpyrui. [losie3HOM cuMTaTh JHEPrur0, 3aTPAYEHHYI0 Ha
nedopMalfio KycKa xeesa.

1.23. Illap maccoit m1 = 1 Kr ABWXKETCS CO CKOPOCThIO V = 4 M/c U
CTAJIKMBAETCS C IIapOM MAacCoil m = 2 Kr, JIBIKYIIMMCS HaBCTpedy €My CO
ckopocThio vo=3 wm/c. KakoBbl ckopocTd u1 M up mapoB mocie ynapa? Yapap
CUMTATh a0COJIIOTHO YIPYTUM, NMPSMBIM, IIEHTPAITBHBIM.

1.24. Mlap maccodi mi1 =3 KIr JIBHXKETCA CO CKOPOCTBIO Vi = 2 M/C U
CTaJIKUBACTCSA C TOKOAIIMMCS ImapoM Maccod mp=5 kr. Kakas pabGora Oyner
coBepiieHa mpu naepopmanuu mapoB? Ymap cuutath abCONIOTHO HEYNPYTUM,
MPSIMBIM, IEHTPaJIbHBIM.

1.25. Ompenenutes KIIJI 1y neympyroro ymapa Ooiika wmaccour m1=0,5T,
najaromero Ha cBaro Maccod mp=120 kr. Ilone3HoM cUuTaTh JHEPrulo,
3aTpayeHHYIO HAa BOMBAHUE CBAM.

1.26. I[lap maccoit mi= 4 Kr OBHIKETCS CO CKOPOCTBIO V = 5 m/C u
CTAJIIKUBACTCA C IIAPOM MACCOM mp=06 KI, KOTOPBIM JABHXKETCS €My
HABCTPEUYy CO CKOPOCTBIO V2 = 2 m/c. OmnpenenuTs CKOpPOCTH Ui H U2
mapoB Mocie yhapa. YJap CUMTaThb aOCOJIOTHO YIPYTUM, MPSIMBIM,

OCHTPAJIbHBIM.
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1.27. V3 cTBOJIa aBTOMATUYECKOT'O MUCTOJIETa BbUIETENA Myt Maccod My = 10T
co ckopocthio V = 300 m/c. 3aTBOp nucrtosnera Maccout my = 200 r npuKUMaeTcs K
CTBOJIy TIPYKUHOM, >KECTKOCTh KoTopoir k=25 kH/mM. Ha kakoe pac crosHHE
OTOMAET 3aTBOp nociie BbicTpena? CUuTaTh, 4TO MUCTOJIET )KECTKO 3aKPEIUICH.

1.28. Illap maccoit mi; = 5 Kr ABWXKETCS €O CKOpocThio Vi = 1 m/c u
CTAJIKUBAETCS C MOKOAIIMMCS apoM Maccoll My =2 kr. OnpeneauTb CKOPOCTH U1
U U IIApOB MOCJE yaapa. YAap CUUTaTh aOCONIOTHO YIPYTUM, MPSMBIM, LEHT-
paJbHBIM.

1.29. U3 opyaus, HE UMEIONMIET0 MPOTUBOOTKATHOTO  YCTPOMCTRA,
IPOU3BOJIMIIACH CTpeNb0a B TOPU30HTAIBHOM HampasieHuu. Korpa opynue Obuio
HEMOJIBI)KHO 3aKpEIJICHO, CHAapsiA BbUIETEN cO cKopocThio Vi= 600 M/c, a xorga
OpYIIUIO JTaJM BO3MOXXHOCTH CBOOOJHO OTKATBHIBATHCS Ha3ald, CHapsia BBUIETEN CO
ckopocThbio v2 = 580 m/c. C Kakoil CKOPOCTBIO OTKATUIIOCh MPU ATOM Opyaue?

1.30. IIap maccoif m1=2 KI' CTAJKUBAETCS C TMOKOSIIMMCS IIapoM OoJblen
Macchl U npu 3ToM Tepsaetr 40% kuHeTnueckoi sHepruu. OmnpeneauTs mMaccy mp
OoJbIIIeTo 1Iapa. Yaap cuuTaTh aOCOIIOTHO YIPYTUM, MPSMBIM, [IEHTPATbHBIM.

1.31. Ilapuk maccoit m=60 T, NpUBSI3aHHBIA K KOHIY HUTH IauHON £1=1,2 M,
BpaIlaeTcs ¢ 4acToToil Ny = 2¢™, onupasick Ha TOPU3OHTANIBHYIO IIOCKOCTH. HUTH
yKOpauMBaeTcs, MpuOankas mapuk K ocu jao paccrosHus £,=0,6 m. C kakoit
4acToTO# 72 OyJeT mpu »ToM BpamaTthes mapuk? Kakyio paboty A cosepiiaer
BHEIITHSA CUJIa, yKOpadyuBasi HUTh? TpeHneM mapuka o IoCKOCTh TPeHeOpeyb.

1.32. Tlo kacarenbHON K IIKWBY MaXxOBHKa B BHJIE JHCKa auameTrpoMm D = 75
cM u maccol m = 40 kr npunoxena cuina F=1 kH. Onpenenuts yriosoe
YCKOPEHHE € U YaCTOTY BpaIlleHUs] # MaxoBHKa uepe3 Bpems t=10 ¢ mocne Hauana
NEUCTBHS CUJIBL, €Cclii paauyc I mkuBa paBeH 12 cM. Cuioil TpeHust npeHeOpeyb.

1.33. Ha o6onm maxoBuwka aumametrpom D=60 cm HamoTaH mIHYp, K
KOHIy KOTOpPOro MNpHUBSA3aH Ipy3 maccod m=2 kr. OnpeaenauTb MOMEHT
MHepUUU J MaxoBUKa, €CJIM OH, BPAIlasiCh PABHOYCKOPEHHO MO/ IeHCTBUEM
CUJIBI TSDKECTH T'py3a, 3a BpeMs t = 3 ¢ npuoOpes yrioByl CKOPOCTh =9

paz/c.
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1.34. Hutb ¢ npuBsi3aHHBIMU K €€ KOHIIaM Ipy3aMu maccaMu m1=50 r u my= 60
I IepeKuHyTa yepe3 0ok nuamerpom D=4 cm. OnpenenuTs MOMEHT MHepUuH J
0JIoKa, eciu TOoJ JEHCTBUEM CHJIbI TSDKECTH TIPY30B OH MOJYYWJ YIJIOBOE
yckopenne £=1,5 pan/c’>. TpeHHEM M IIPOCKAIb3BIBAHHEM HHTH II0 OJIOKY
npeHeopeyb.

1.35. CrepxxeHb BpallaeTcsi BOKPYT OCH, MPOXOJAIIECH 4Yepe3 ero cepeauHy,
cornacHo ypaBHeHUI0 @ = At + Bt3, rne 4 = 2 pan/c, B= 0,2 pan/c®. Onpenenurs
Bpalllaloluii MOMEHT M, NEeHCTBYIONIMIA Ha CTEpKEHb uepe3 Bpemsa t=2c mociie
HayaJa BPallCHHUs, €CIIM MOMEHT HHEpIUHK cTepxkHs J=0,048 kr- M2,

1.36. Tlo TOpUBOHTAILHOM TIJIOCKOCTH KAaTUTCSI JUCK CO CKopocThio V =8 m/c.
Onpenenutsb KOd(QPUIIMEHT  COMPOTHUBIICHUS, ecnu JIUCK, Oymyan
NpEeIOCTaBICHHBIM CAMOMY ce0e, OCTaHOBHIICS, MPOiast myTh S=18 M.

1.37. Omnpenenutb MOMEHT CWJIbl M, KOTOPBIM HEOOXOJUMO MPUIIOXKHUTH K
OJIOKY, BpaIlarIeMycs ¢ 4acToToi N =12 ¢, 4ToObl OH OCTAHOBUJICS B TEYEHHUE
BpeMenn At=8 c. Jlmamerp Omoxa D=30 cm. Maccy Onoka m=6 Kr CUYUTaTh
PaBHOMEPHO paclpeieieHHOW 10 000.y.

1.38. bnok, umeromuit dopmy aucka Macco m=0,4 Kr, BpamaeTcs IO
JECHCTBUEM CHWJIbl HATSDHKEHUS HUTH, K KOHIIAM KOTOPOM TMOJBEIIEHBI TPY3bl
maccamu m1 = 0,3 kr u mp = 0,7 xr. Onpenenuts CUiIbl HaTsKEHUsT 11 U T2 HUTH
1o 00e CTOPOHBI OJI0Ka.

1.39. K kpato ctona mpukperuieH 010k. Yepes 00K mepekuHyTa HEBecoMmasi U
HEpacTsKUMasi HUTh, K KOHIIAM KOTOPOW MPUKpPEIUIeHbl Trpy3bl. OauH rpy3
JBUKETCS TIO IOBEPXHOCTH CTOJIA, a IPYroM - BAOJb BEpTUKAIN BHU3. ONpeenuTh
kodpuiment f TpeHHs MeXITy MOBEPXHOCTSIMH Tpy3a M CTOJA, €CIH MAacChl
KOKJOTO Tpy3a M Macca OJOoKa OJWHAKOBBI M TPY3bl JABUXKYTCA C YCKOPECHHEM
a=5,6 m/c?. TIpockanb3bIBaHHEM HUTHU 1O OJIOKY M CHIJION TpeHHs, AeiicTByromeil
Ha OJIOK, mpeHeOpeyb.

1.40. K xoHI]aM JIETKOW W HEPACTSKUMOUW HHUTH, TIEPEKUHYTOW dYepe3 OJIOK,
MOJIBELICHBI TPYy3bl MaccaMu My = 0,2 kr 1 My=0,3 kr. Bo CKOJIBKO pa3 OTINYAKOTCS

CWJIBI, JICHCTBYIOIINE HA HUTH IO 00€ CTOPOHKI OT OJ10Ka, eciiu Macca 6ioka m=0,4
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KT, 2 €ro OChb JBMXKETCS BEPTHKAIBHO BBEPX C yCKopeHHeM a=2 m/c?? Cumamu
TPEHUS U MPOCKAIIb3bIBAHUS HUTHU 1O OJIOKY MpeHeOpeyb.

1.41. Ompenenutph HanpsKeHHOCTh G TpaBUTAIMOHHOIO MOJS HA BBICOTE
h=1000 kM Hamx mnoBepxHOCThIO 3emiu. CUHMTaTh M3BECTHBIMH YCKOpPEHHE (J
CBOOOJIHOTO TMAJICHUsI Y IOBEPXHOCTH 3eMiiH U ee paauyc R.

1.42. Kakas pabota A OyJeT coBeplleHa CUJIaMU TPABUTAIIMOHHOIO MOJS MPU
najeHud Ha 3emito Tejga Maccoid m=2 kr: 1) ¢ Beicotel h=1000 km; 2) wu3
OECKOHEUHOCTH ?

1.43. V3 OGeCKOHEUHOCTHM Ha TOBEPXHOCTh 3eMJIM MaJaeT METEOPUT Maccoi
m=30 kr. Onpenenuts padboty A4, KOTOpas Mpu I3TOM OyJET COBEpIICHA CHUIaMU
IPaBUTAIIMOHHOTO TOJsA 3eMJid. YCKOpEHHE CBOOOJHOrO maaeHus ¢ 'y
MOBEPXHOCTH 3€MJIU U €€ paiuyc R cuuTaTh U3BECTHBIMH.

1.44. C moBepxHOCTH 3eMJIM BEPTUKAJIBHO BBEPX MYIIIEHA PAKETa CO CKOPOCTHIO
v=>5 km/c. Ha xakyro BBICOTY OHA TTOJTHUMETCS?

1.45. Tlo xpyroBoii opOuTe BOKpYr 3eMJid 0OpaIiaercsl CIyTHUK C MEPUOIOM
T=90 mun. Onpeaenuts BHICOTY CIIyTHUKA. Y CKOpPEHHE CBOOOIHOTO MajeHus g y
MOBEPXHOCTH 3eMJIU U €€ paauyc R cuuTaTh H3BECTHBIMHU.

1.46. Ha xakoM pacCTOSHHMH OT IEHTpa 3eMJIM HaXOJUTCS TOYKa, B KOTOPOM
HANPSDKEHHOCTh CYMMAapHOTO TpaBUTalmoOHHOro mons 3emun U JIlyHbl paBHa
Hynto? Ilpunsars, yto Macca 3emnu B 81 pa3 Oosbmie Macchl JIyHBI W 4TO
paccTosiHue OT LeHTpa 3emiu a0 ueHtpa Jlynsl paBHo 60 paguycam 3emiu.

1.47. CnytHuk oOpamaeTcsi BOKpYTr 3eMiId IO KPYroBOW OpOMTE Ha BBICOTE
h=520 kM. Ompenenuth nepuoa oOpalIeHUs] CIyTHUKA. YCKOPSHHE CBOOOIHOTO
najieHus § y MOBEPXHOCTU 3eMIIH U €€ paiuyc R cuuTaTh H3BECTHBIMU.

1.48. OmnpenenuTh IWHEWHYIO ¥ YIJOBYIO CKOPOCTH CHYTHHKAa 3€MIIH,
oOpararomierocss mo KpyroBoit opoOute Ha BbicoTe h=1000 kM. YckopeHue
CBOOOTHOTO MaIeHHsI § Y TTOBEPXHOCTH 3eMJIH U €€ paauyc R cuuTaTh U3BECTHBIMU.

1.49. KakoBa Mmacca 3emy, e€ciau H3BeCTHO, 4To JIlyHa B TEUCHHE Trojaa
coBepiaet 13 oOpaieHud BOKpYT 3eMJIM U pacCTOsIHUE OT 3emiu 110 JIyHbI paBHO

3,84 -108 m?
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1.50. Bo ckonbko pa3 cpefHsis MJIOTHOCTh 3€MHOI'O BEIIECTBA OTIUYACTCS OT
cpenHel ioTHocTH TyHHOTo? IlpunsaTe, yto paanyc R; 3emnu B 390 pa3 Gonbiie
panuyca R, Jlynsl u Bec Tena Ha JIyHe B 6 pa3 MeHbIIIE Beca Tela Ha 3eMJle.

1.51. Bopna, koTopyro MpokaynBaroT 4yepe3 IrIagKuil NUIAHT, BEIPHIBAETCS U3
HETO0 4epe3 HAaKOHEYHWK, UMEIOIMI momepedHoe cedeHue 35 cm?.  Crpys
HarpasiieHa nog yriaoMm 30° K rOpu30HTY U MOJAHUMAETCs Ha BbicoTy H=4,8 M Haj
BBIXOAHBIM OTBepcTueM. [lomarommii HUIaHr Hacoca MOrpyX eH B OO0JbIION
pe3epByap, YPOBEHb BOJbI B KOTOpoM Ha h=2,4 M HIKEe ypOBHS OTBEPCTHS B
HakoHeuyHuke. Omnpenenutb, KaKyld MOLIHOCTb  MOTPEOIsieT OT  CeTu
ANEKTPOABUTaTElb, TPUBOIAIIMN B AEHCTBUE UCIIOIB3YEMbIH HACOC, €CIIM OOIIUI
KIIJ] nHacoca c sanexkrpoasurarenem n=60%.

1.52. Crtpys Bonmbl auameTpoM 2 cM, ABWXKYyHIasica co ckopocteio 10 wm/c,
ylapsieTcsi O HEMOABMKHYIO IUIOCKOCTh, MOCTaBJICHHYIO MEPHEHAMUKYISIPHO K
cTpye. OnpenenuTs CUTy JaBJIEHUSI CTPYU Ha IUIOCKOCTh, CUUTAsA, YTO MOCJE yaapa
0 IJIOCKOCTh CKOPOCTh YaCTHUIL BOJbI paBHA HYIIIO.

1.53. KyOGuk wu3 OmHOpPOAHOTO MaTepuana, HaXOASAIIMICI B JKHUIKOCTH,
BCIUIBIBAET C MOCTOSIHHOW CKOPOCThIO. [ImoTHOCTH *)uakocTu B 3,5 paza Oomblie
IUIOTHOCTH Marepuana Kyouka. OmnpenenuTh, BO CKOJIBKO pa3 CWia TPEHHS,
JEeHCTBYIOIIAs HA BCIUIBIBAIOIINI KyOHK, OOJIBIIIE Beca 3TOro KyOuKa.

1.54. B cocya HenpepbIBHO JILETCS CTPYs BOJABI U3 KpaHa BOJIOIpoBoAA. 3a Ic
Hanusaercs 0,3 11 Boxbl. KakoB nomxeH ObITh AMAMETp OTBEPCTHUS B JHE COCYIa,
9TOOBI BOJIa B HEM JIEprKajach Ha TIOCTOSTHHOM ypoBHE, paBHoM 10,5 cm?

1.55. Iununap Hacoca umeer auamerp 20 cM. B HeM nBukercs
HOPIIEHb CO CKOPOCThIO 1 M/C, BBITAJIKUBAIOLIUI BOAY Uepe3 OTBEPCTHE
auameTpoM 2 cM. OnpenenuTs CKOPOCTh BBITEKAHMS BOJBI U JaBJICHUE
BOJIbI B IMJIMH/PE HAcoca.
1.56. Teno, magast B BOj€ M3 COCTOSHUA MOKOS, MPOLUIO MyTh S 3a Bpems t
OnpenenuTes MJIOTHOCTh TEJa, CUATAs CHIIy COMPOTUBIIEHUS BOJBI IMOCTOSIHHOW U
MEHBIIIEH JIEMCTBYIONIEH Ha TEJIO CHIIBI TSIXKECTH B N pas.

1.57. Tnagkuii pe3wHOBBIM IWIHYp, MiIuHA KoToporo { u Kod(huuueHt
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ynpyroctu K, moxBemeHn ogHuM KoHIIOM K Touke O. Ha apyrom koHie umeercs
ynop B. U3 touku O HaumHaeT cBOOOAHO manath mydTta A maccoit m (puc. 2).
[IpeneOperas Maccoii mHypa U ymnopa, ONpeAeianuTh MaKCUMAaJbHOE PaCTSIKEHUE
HIHYypa.

1.58. Ompenenuth CKOPOCTh BbUIETA IIapUKa Maccod 15 r U3 NpyXUHHOTO
MUCTOJIETa, SCIIA MPYXKKHA OblIa cokata Ha Al= 6 cM U ee )xecTkocTh kK= 180 H/m.

1.59. BepxHuii KoOHEl MNPOBOJIOKH JIMHONW {, 3aKperuieH, a K HUWKHEMY
MOJBEIIEH T'PYy3 Maccod M, MoJ JeUCTBUEM KOTOPOTO MPOBOJIOKA YUTMHSETCS Ha
BenuuuHy AL. OnpenenuTs M3MEHEHUE MOTEHIMATbHOW YHEPTUM MPOBOJIOKU U
rpysa.

1.60. BepxHuii KOHEIl METANIMYECKOTO CTEPXkHS 3akpemieH. K HimkHemy
IPUIOKEHA Tapa CHJI, MOMEHT KoTopoii paBeH 102H-m. VYron 3akpyuuBaHus
crepxHs 5°. OnpenenuTh MOCTOSHHYIO KPYYEHHUS M TOTCHIIMAIbHYIO SHEPTHUIO
1e(OpMHUPOBAHHOTO CTEPIKHS.

1.61. Omnpenenuth CPEeHIO KMHETHYECKYIO SHEPTUIO BPAIATEIbHOTO JIBUKECHHUS
OJIHOM MOJIEKYJIbl JIByXaTOMHOTO Ta3a, €ClM CyMMapHas KWHETHYecKas >HEeprus
MOJIEKYJI OJTHOT'O KAJIOMOJISl 3TOro ra3a pasHa 6,02 M/[x.

1.62. CkobKO MOJIEKYJT BOJIOPO/Ia HAXOAUTCS B COCYE BMECTUMOCTBIO 2 JI, €CIIN
CpedHsisi KBaapaTU4Has CKOpPOCThb NBWkKeHHsS Mojekyn 500 m/c, a nmaBieHue Ha
crenku cocyna 103 ITa?

1.63. Haiitu cpenHiO KHHETUYECKYIO0 SHEPTHI0 BpaIIaTeIbHOTO JIBMKCHHS
BCEX MOJIEKYJ, coaepxamiuxcsa B 0,25 r Bogopoaa npu temnepatype 13 °C.

1.64. JlaBnenue nneansHoro rasa 2 mlla, koHuenTparms monekyn 2¢10° cm=,
OnpenenuTh CpPEeOHIO KUHETUYECKYI0 JHEPrUi0 IMOCTYNATEIbHOTO JIBUYKECHUS
OJIHOW MOJIEKYJIbl U TEMIIEpaTypy rasa.

1.65. Onpenenuth cpenHre 3HAYEHUS TOJHONW KHHETUYECKOW SHEPTUU OIHOMN
MOJIEKYJIbl HEOHA, KUCJIOPO/Ia U BOJISTHOTO Tapa npu temmepatrype 600 K.

1.66.Cpennsisi KMHETUYECKAs SHEPrHsl TOCTYMATELHOTO JIBIDKEHHMS MOJIEKYJN Tra3a
paBHa 5 * 10 2 JTx. Konnentparus monekyi 3 ¢ 10%° em™, Onpenermurs naBnenue rasa.

1.67. B cocyne BMectumocThio 200 cM® HaxouTes ras npu Temmneparype 47 °C. W3-
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32 yTeukd rasa u3 KoiObl mpocoumnoch 1071 momekyn. Hackonabko CHH3HIOCH
JaBJICHUE rasa B cocyae?

1.68. CkonbKO MOJEKYN ra3a HaXOIUTCS B COCyJl€ BMECTUMOCTBbIO 1,5 1 mpu
HOPMAaJIbHBIX YCIOBUSX?

1.69. Onpenenuth KOHIICHTPAIIMIO MOJIEKYJ HI€aIBHOIO raza mpu TeMiepaTrype
450 K u naBaenun 1,5 MlIIa.

1.70.0npenenuth TeMIepaTypy HIeadbHOTO rasza, €Clid CPEIHss KMHETHYeCKas
SHeprys NOCTYNATENLHOrO ABMKEHHs ero Monekyn 3,2 x 1020 JTx.

1.71. B cocyae Bmectumocthio 10 51 Haxomutcs 2 r kuciopoaa. OnpenenuTh
CPEIIHION JJIMHY CBOOOIHOTO MpoOera MoieKyJl.

1.72. OnpenenuTh CPeAHIOK JUIMHY CBOOOJHOIO MpoOera MOJICKYJ a30Ta, €CIu
JIOTHOCTB paspexkenHoro rasza 0,9 « 10° kr/m®,

1.73. Tlpu kakoMm [daBIIGHWW CPEIHSAS JJIMHA CBOOOJHOTO IMpoOera MOJEKYII
Kuciopoja paBsHa 1,25 M, eciau temnepatypa raza 50 °C?

1.74. BpbuCIUTh CpPEIHIO JUIMHY CBOOOIHOrO MpoOera MOJEeKYI
Bo3yxa 1pu gasiaeHnu 1+10° ITa u remnepaType 10 °C.

1.75. Tlo ycnmoBuro MpeapIAyIIe 3agaud BbIUUCIUTH KodDdumment muddy3uu
BO3/yXa.

1.76. Bo ckompko pa3z kodbhdurment auddy3rmn Mojekysl Bojopona Oolblie
kodhduimenta auddy3un  Momekyn aszora? Temmeparypa UM JIaBJICHHE Ta30B
OJIMHAKOBbIE.

1.77. CKOIbKO COyAapeHUil B CEKYHAY B CPEIHEM HCIBITHIBAIOT MOJEKYJIbI
a30Ta, HAXOSIIIIHUECS P HOPMATBHBIX YCIOBUIX?

1.78. Onpenenuth KOIPPUIMEHT BHYTPEHHETO TPEHUS YTJCKUCIIOTO Ta3a MpH
temnepatype 300 K.

1.79. Cocyn BMecTtuMocThIO 10 11 comepkuT Bojopoa maccoi 4 1. OnpenenuTthb
CpEIIHEE YHCIJIO COYIaPEHUN MOJIEKYJ B CEKYHY.

1.80. Koa(purmeHT BHYTPEHHETO TPEHHS KUCTIOPOa MPH HOPMAIbHBIX YCIOBHIX
1,91 « 10 * xr/(mec). KakoBa cpemHssi IaMHA CBOOOJHOIO IPOOEra MOJEKYII

KHUCJIOPOJIa MPH 3TUX YCIOBUAX?
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1.81. IIpu kakoM MpOIECCE BBHITOAHEE OCYIIECTBISTh PACIIUPEHHUE YIIICKUCIIOTO
raza: aJuadaTHOM WM W30TEPMHUECKOM, €Cli O0BheM yBeIW4MBaeTcs B 2 paza?
HauanpHas TemnepaTypa B 000UX cllydasix OJIMHAKOBA.

1.82. Haiitu paboTy M W3MEHEHHE BHYTPEHHEH 3HEpPruu mpu
aarabaTHOM PACIIUPEeHUU | KT BO3/ayXa, €CH €ro 00beM YBEITUMYWIICS
B 10 pa3. HauansHas Temneparypa 15 °C.

1.83. Onpenenuth KOIMYECTBO TEIUIOTHI, cooOmeHHoe 20 T a30Ta, eCiu OH
obu1 Harper ot 27 po 177 °C. Kakywo paboTy mpu 3TOM COBEpPUIUT ra3 M Kak
U3MEHUTCS €T0 BHYTPECHHSIS SHEprus?

1.84. Bo ckombko pa3 yBenuuutTcss oO0beM 1 Monisi  Boaopona IpH
M30TEPMHUUYECKOM paclIupeHuu mpu Temmeparype 27 °C, ecnu mpu 3ToM Oblia
3aTpaueHa TerioTa, paBHas 4 kJx.

1.85. Boopo, 3aHuMaronuii o6beM 5 1 1 HaxoAsmuiics nox gasnenuem 10°
[la, agnabatHo cxar no0 obobema 1 s Haiitu pabGory cxatus ¥ HU3MEHEHHUE
BHYTPEHHEW SHEPTUU BOJOPO/A.

1.86. I'a3, 3anumaromuii o0bem 20 1 mox nasineHuem 1 Mlla, Gpi1 M300apHO
Harpet ot 323 no 473 K. Haiitu paboTy pacimmpeHus rasa.

1.87. Tlpu narpeBanuu 1 kmoms azora Owuio mepemano 1000 [k TEIUIOTHI
Onpenenuts pabOTy pacHIMPEHUs MPU MTOCTOSHHOM JaBICHHUH.

1.88. Omnpenenuth, Kakoe KOJUYECTBO TEIUIOTHI HEOOXOIUMO COOOIIUTH
yriaekuciaomy rasy maccoit 220 r, utoObl HarpeTs ero Ha 20 K: a) nmpu noctosHHOM
o0bemMe; 0) MpH IMOCTOSTHHOM JIaBJICHHH.

1.89. Kakoe KonMm4ecTBO TEIIOTHI HYKHO COOOHIUTH | KMOJIO KHCIOpPOJa,
qT00BI OH coBepmmi padoty B 1000 JIk: a) mpu M30TepMHUUYECKOM Tporiecce; 0)
pu u3o00apHoM?

1.90. AzoT Maccoii 2 Kr, HaxoasImuics mpu temmneparype 288 K, coxumarot: a)
n3oTepMuuecky; 0) anmabatHO, yBenuuuBas nAasieHue B 10 pa3. Omnpenenutsb
paboTy, 3aTpadyeHHYIO Ha C)KAaTHUE Ta3a, B 000X Clydasx.

1.91. JIen maccoti 100 T, Haxoasmuiics pu Temreparype -30 °C, mpeBpariaercs B

nap. OnpeaennuTe U3MEHEHUE SHTPOIIUU IIPH 3TOM.
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1.92. Kenezo maccoit 1 xr mpu Temmeparype 100 °C HaxoguTcsi B TEIIOBOM
KOHTAaKTe C TakuM ke KyckoM skene3a mpu 0 °C. Uemy OyneT paBHO HM3MEHEHHE
DHTPONUM NpPU AOCTYKEHUM paBHOBecHOW Temmeparypsl 50 °C? Cuutarh, 4TO
MOJISIpHas TEIJIOEMKOCTh kefe3a paBHa 25,14 JIx/K.

1.93. Bomopon maccoit 10 r m300apHO pacHMpsieTcsi, IpU 3TOM OO0BEM €ro
yBenuuuBaeTca B 2 paza. Onpenenuts W3MEHEHHE SHTPOINMHU BOAOPOJA MPHU 3TOM
nporecce.

1.94. Onpenenuts M3MEHEHUE SHTPOIUU, MPOUCXOASIIEE P CMEIIMBAHUU 5
KI' BOJbI, Haxoxasuieics npu temmneparype 280 K u 8 Kr Boabl, HaXOAAUIENHC TIPU
temnepatype 350 K.

1.95. O0bem renusi, Macca KOTOPOTO COCTABISIET 2 KI, YBEITUUMJIICS B
5 pa3: a) uzorepmuuecku; 0) anguadatHo. KakoBo M3MEHEHHE IHTPOIUU B
ATUX cllydasax?

1.96. Onpenenuth u3MEHEHHE OHHTPONMU | MO HIEAIBLHOrO Ta3a IMpU
M30XOPHOM, NU300apHOM U U30TEPMHUYECKOM MPOIECCaX.

1.97. Onpenenutb U3MEHEHUE SHTPOIUU 4 KI' CBUHIIA MPU OXJIAXKIACHUHU €r0 OT
327 no 0 °C.

1.98. Haittu uzmenenue sHTponuu npu HarpeBanuu 1 xr Boasl ot 0 g0 100 °C
¥ TIOCTIEYIOIIEM MPEBPAIICHUH €€ B ap MpH TOM Ke TeMIeparype.

1.99. Kak wusMeHHTCS OHHTpONHs MpU H30TepMuUdeckoMm pacmmpenun 0,1 kr
KHCJIOPOJIa, €CJIH IPU TOM 00beM ero u3MeHuTes ot 2,5 1o 10 1?

1.100. OnpenenuTh W3MEHEHHE PHTPONUM TIpuU m300apHOM HarpeBanuu 0,1 kr
azora ot 17 no 100 °C.

1.101. /IBa 3apsima HaxXoOAATCS B KEPOCHHE Ha pacCTOSTHUU | cM Jpyr OT
Apyra U B3aUMOJAECUCTBYIOT ¢ cwior 2,7 H. BennumHa ogHOro 3apsna B TpU pasa
6onpiie, yem apyroro. OnpenenauTb BETUYUHY KaXI0TO 3apsiaa.

1.102. JIBa ToueUyHBIX 3apsaa, HaXoasich B Boae (€1 = 81) Ha paccrosauu {
IpyT OT Jpyra, B3aMMOJCHCTBYIOT C Hekoropour cwioi F. Bo ckompko pa3
HEOOXOJIUMO  YMEHBIIUTh  PACCTOSIHUE  MEXKJIYy  HHUMH,  4YTOOBl  OHHU

B3aMMO/ICMCTBOBAJIN € TAKOM K€ CUJION B BO3yXe?
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1.103. [lpa mapWka OJMHAKOBOIO 00ObeMa, obnajzaromme maccoi 6 -+ 104 r
KaXXIbIH, TIOJIBEIICHBI HA MIEIKOBBIX HUTSX JIMHON 0,4 M Tak, 4TO WX MOBEPXHOCTH
COIIPUKACAIOTCA. YTOJd, Ha KOTOPBIM Pa30LUIMCh HUTU MPH COOOLIEHUM IIApUKaM
OJIMHAKOBBIX  3apsanoB, paBeH 60°. Hailith BeluuuMHy 3apsSgoB U CUILY
AIIEKTPOCTATUYECKOTO OTTAIKUBAHUS.

1.104. B yrmax npu OCHOBaHMM DPaBHOOEAPEHHOI'O TPEYroJibHUKa ¢ OOKOBOM
CTOpoHOM § cM pacnonoxkeHsl 3apsaasl Q1 u Q2. OnpenenauTs cuity, 1eUCTBYIONIYIO
Ha 3apsan BennuuHoM 1 HKI, moMenieHHbI B BEpLIMHE TPEYroibHUKA. YTOJ MPHU
BepiuHe 120°. Paccmotpets ciyudaii: a) Q1 = Q2 =2 uKir; 6) Q1 = -Q2 =2 uKu.

1.105. /IBa paBHBIX OTpHUIATENbHBIX 3apsiaa no 9 HKn kaxaplii HaxoAsTCS B
BOJIE HA pacCTosHMU 8§ cM Jpyr oT japyra. OnpeaenuTs HANPSHKEHHOCTb U
NOTEHIIMAJ TOJISl B TOYKE, PACIIONIOKEHHONW Ha PACCTOSSHUM 5 CM OT 3apsiJI0B.

1.106. /IBe OeckOHEYHO JUTMHHBIE PABHOMEPHO 3apsKEHHbIE HUTH C JTMHEHMHON
IJIOTHOCTBIO 3apsanoB 6 - 10° Kn/M pacnosnoxkensl Ha pacctostHud 0,2 M JpYr OT
apyra. HailTh HanpssyKeHHOCTh DJIEKTPUYECKOTO TOJsl, CO3AaHHOTO B TOYKE,
yaaieHHo# Ha 0,2 M OT KaXJ10¥ HUTH.

1.107. JlBe mnapasuieibHbIE METAJUIMYECKUE IIJIACTHHBI, PACIIOJNIOKEHHBIE B
nuIeKTpuKe (€ = 2,2), 001a1al0T OBEPXHOCTHOM MIIOTHOCTHIO 3apsia 3 u 2 MkKi/M?,
OnpenenuTs HANPSDKEHHOCTh M WMHAYKIMIO — AJIEKTPUYECKOTO MO MEXIY
TUIACTUHAMH U 3a MpeJieJaMu MTPOCTPAHCTBA MEXKITY HUMHU.

1.108. B Bepmmnax kBaapaTa co ctoponoit 0,1 m momemiens! 3apsas mo 0,1
HK1 kaxaenii. OnpeaenuTs HAPsHKEHHOCTh U MOTSHITMAN TOJI B IIEHTPE KBaapara,
€CJIM OZIMH U3 3apPsII0B OTIMYAETCS O 3HAKY OT OCTaJbHBIX.

1.109. TIIpocTpaHcTBO MEXIy MABYMsI TMapajljIeIbHBIMH OECKOHEYHBIMU
IJIOCKOCTSIMU C HOBEPXHOCTHOM MIIOTHOCTBIO 3apsnoB +5-10 B Kn/m? u -9 - 108 Kn/m?
3aIoJIHEHO CTEKJIOM. OmNpenenuTh HANPsSHKEHHOCTh TOJIS: a) MEXKAY TUIOCKOCTSIMMU;
0) BHE TIIOCKOCTEH.

1.110. 3apsimer mo 1 K KakapIii MOMENIEHBI B BEPIIMHAX PABHOCTOPOHHETO
TpeyrojbHuka co ctopoHor 0,2 M. PaBHOmeWCTByromias Cwil, JICUCTBYIOIIUX Ha

YETBEPTHIA 3aps]l, MOMELICHHBIA B CEPEIMHE OJHOM W3 CTOPOH TPEYrOJIbHUKA,
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paBHa 0,6 MxH. OnpenennTs BeIUUUHY 3TOTO 3apsiia, HAPsHKEHHOCTh U MOTEH U A
MOJISl B TOUKE €r0 PACIONI0XKECHUS.

1.111. Toueunsle 3apsael Q1 = 20 mxKn, Q.=-10 mxKn Haxonarca Ha
paccrositauu d = 5 cM Apyr ot apyra. OnpeaeuTh HaNPsKEHHOCTh MOJI B TOYKE,
YIAJIEHHOW Ha 1 = 3 OT NEPBOTO U Ha I = 4 ¢cM OT BTOPOTO 3apsana. OnpenennTtsb
Taoke cuty F, aeiicTByromyro B 3Tol Touke Ha ToueuHblid 3apsn Q=I mxK.

1.112. Tpu ogmHakoBBIX ToUeUHBIX 3apsaaa Q1 = Q2 =Qz = 2 uKun Haxonarcs B
BEpIIUHAX PABHOCTOPOHHErO TPEYroJibHUKA cO cTopoHamu a=10cMm. Onpenenutsb
MOAYJb U HampaBJieHUE CWIbl F, NEelCTBYOIIEH Ha OJUH U3 3apsJIOB CO CTOPOHBI
JBYX IPYTHX.

1.113. JIBa TMOJOXMUTENbHBIX TOUEYHBIX 3apsiga Q wu 9Q 3akperieHbl Ha
paccrositauu d= 100 cm apyr ot apyra. OnpenenuTb, B KaKOH TOYKE Ha MPSIMOM,
IPOXOASAIIEH Yepe3 3apsbl, CIEAyeT MOMECTUTh TPETHH 3apsj TakK, 4TOObI OH
HaXOAWICS B PAaBHOBECHU. YKa3aTh, KaKOW 3HAK JOJDKEH MMETh STOT 3apsjl JUIs
TOr0, 4YTOObI paBHOBECHE OBLJIO YCTOWYUBBIM, €CIU TIEPEMEIICHUS 3apsI0B
BO3MOKHBI TOJIBKO BJIOJIb TIPSIMOM, MPOXOASIIEH Yepe3 3aKperIeHHbIE 3apsibl.

1.114. JIa oAMHAKOBO 3apsP)KEHHBIX IIapUKa IMOJBEIIECHBI B OJHON TOYKE HA
HUTSX OJUHAKOBOW JvHBI. [Ipy 3TOM HuTHM paszouumchk Ha yroia a. [llapuku
norpy»atot B Macio. KakoBa IJIOTHOCTh P Maclia, €Clii YToJl PacXOKIEHUs HUTEH
Opu TOTPY)KEHMM B Macio ocTaeTcss HewsMeHHbIM? [lmoTHocTh Marepuana
mapukoB Po== 1,5-10° kr/m3, nuonexrpuyeckas npoHuIaeMocTh Macna € = 2,2,

1.115. Yetwipe ogmHakoBbIX 3apsga Q1=Q2=Q3=Qs =40 xHiu 3akpernieHsl B
BEpLIMHAX KBajpaTa co ctopoHoi a=10cM. Haiitu cuny F, nelicTByroniyto Ha OJuH
13 3THX 3apsiI0B CO CTOPOHBI TPEX OCTAIBHBIX.

1.116. Toueunsie 3apsapl Q1=30 mMxKn m Q.= -20 mxKn Haxomarcs Ha
paccrosaun  0=20cm apyr ot gpyra. OnpeneiuTts  HaNPsHKEHHOCTH
anektpuyeckoro noyst E B Touke, yJadeHHON OT MEPBOro 3apsiia Ha pacCTOSHUE

ri= 30 cm™, a oT BTOpOro - Ha I = 15 cm.
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1.117. B BepmmHax NOpaBWIBHOIO TPEYrojdbHUKAa cO CTOpoHOM a=10cm
HaxonsTcs 3apsaasl Q1=10MkKUI, Q2 =20 MmxKn u Qs = 30 MxKi. Onpenenuts cuity
F, neiictBytomryto Ha 3apsg Q1 CO CTOPOHBI ABYX APYTUX 3apsiJIOB.

1.118. B BepmnHax KBajpaTa HaXoJATCsl OJUHAKOBBIE 3apsaabl Q1 = Qo= Q.=
Q4=8-10 1% Ku. Kakoii orpuuaTenbHbiii 3apsag Q HYXHO NMOMECTHTH B IIEHTPE
KBajpaTa, 4TOObI CHUJIa B3aUMHOI'O OTTAJIKUBAHMS TOJIOKUTEIBHBIX 3apsioB Oblia
ypaBHOBEIIIEHA CUJION MIPUTSKEHUsI OTPUIIATEIILHOTO 3apsijia?

1.119. Ha paccrosiuuu d = 20 cM HaxoJsaTCs Ba TOYeUHBIX 3apsaa: Q1 = -50
HKi 1 Q=100 K. Onpenenuts cuny F, neiictByromryto Ha 3apsan Qs =-10 uKo,
yJIaJICHHBIN OT. 00OMX 3apsI0B Ha OJMHAKOBOE paccTossHue, paBHoe d.

1.120. Paccrosiaue d mexay nBymst TouednbiMu 3apsaamu Q1 = 2 uKit, u Q2 =
4 uKn, paBao 60 cMm. OnpenenuTs TOYKY, B KOTOPYIO HY)KHO MOMECTUTh TPETHH
3apsin Qs Tak, 94TOOBI CHCTEMa 3apsJIOB HaxoAWJIach B paBHoBecuu. OnpeneauTh
3apsan Q3 M ero 3HaK. Y CcTOM4MBOE WM HEYCTOHYMBOE Oy/eT paBHOBecHe?

1.121. TIeumnka maccoii 8 -10%° xr ynepkuBaercs B pPaBHOBECHH MEXITY
TOPU3OHTAJIBHO  PACIONOKEHHBIMH  OOKJIAaJIKaMHd  IJIOCKOTO  BO3IYLIHOTO
KOHJIeHcaTopa. PazHocTh moTeHIManoB Mexay oOkimaakamu 49 B, a paccrosiHue
mexny Humu 1 cm. OmnpeneiauTb, BO CKOJBKO pa3 3apsAl NBUIMHKA OOJIbIIIe
AIIEMEHTAPHOTO 3apsi/ia.

1.122. 3apsin, paBubiii 1 HKII, mepeHOCUTCS B BO3AyXe U3 TOUKH, HAXOSIIEHCS
Ha paccTOosTHUU | M OT GECKOHEYHO JJIMHHOW, PAaBHOMEPHO 3apsHKEHHOW HUTHU, B
TOYKYy, Haxomsmlytocs Ha paccrossHuu 10 cm ot Hee. Ompenenuts paboTy,
COBEPILIAEMYIO MPOTUB CUJI MOJIS, €CJIM JIMHEHAs IOTHOCTh 3apsaa HUTU paBHa 1
MKK1/m.

1.123. 3apsn passbiii 1 1K mHaxoautes Ha paccrostHuu 0,2 M OT OECKOHEYHO
JUIMHHOW PAaBHOMEPHO 3apsHKCHHOM HUTH. llox naercTBMEM MOJA HUTH 3apsil
nepememaercs Ha 0,1 m. OnpenenanTs JUMHEIHYIO IJIOTHOCTH 3apsa HHUTH, €CId
pabota cwi o paBHa 0,1 Mx/[x.

1.124. 3apsan, paBubeiii 1 K3, mepeHocHTCs M3 OECKOHEUYHOCTH B TOUKY,

HaXOJSIIYIOCS HA PACCTOSHUM 1 CM OT IMMOBEPXHOCTH 3apsKEHHOTO I1apa pagnycoM
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9 cm. IoBEpPXHOCTHAS ILIOTHOCTH MOJOXKHUTENBHOrO 3apsma pasHa 110 4 Kiw/m?,
OnpenenuTs COBEpUIAEMYIO IPU ATOM paldoTy.

1.125. Kakyto paboTy HaJl0 COBEPIIUTh, UTOOBI 3apsaabl, paBHble 1 u 2 HKUI,
¢ paccrosinus 0,5 M cOnusmnuce 10 pacctosiHus 0,1 m?

1.126. 3apsan -1 vKn nepemectuics B moine 3apsaa +1,5 K u3 Touku c
noteHuanioM 100B B Touky ¢ nmorenmmanom 600 B. Onpenenuts paboTy CHUII TOJIS U
PacCTOSIHUE MEXy dTUMU TOYKAMHU.

1.127. B mone OeCKOHEYHOW PABHOMEPHO 3apsDKEHHOM IUIOCKOCTU C
MIOBEPXHOCTHOH MIOTHOCTHIO 3apaza 10 MxKn/mM? m3 Touku, Haxojsmieiica Ha
paccrostHuu 0,5 M OT Hee, mepeMenaetcs 3apsaa. OnpeaenuTb ero BeIuUruHy, eCilu
IIpU 3TOM coBeplinaercsa padora, paBHas 1 m/[x.

1.128. 3apsn Ha KaxaAOM U3 JBYX IOCJIEIOBATEIILHO  COCAMHEHHBIX
KOHeHcaTopoB eMKOCThi0 18 m 10 mMx® paBen 0,09 vKn. Onpenenuts eMKOCTb
Oaraped KOHJIEHCATOPOB M HAaIpsHKEHHE Ha OJTOM OaTapee M Ha KaXIOM
KOHJICHCATOpe.

1.129. Bpluucinuth €MKOCTh OaTapeu, COCTOSIIEH M3 TpeX KOHIEHCATOPOB
eMKOCThIO 1 MK®D KaXKIIbIi, TPH BCEX BO3ZMOXKHBIX CITy4YasX UX COCTMHEHUS.

1.130. K omHO# 13 00KIaI0K IUIOCKOTO KOHJEHCATOpPA MPHUJIETraeT CTEKIITHHAS
IIocCKomapajiienbHas IiactuHa (€1=7) tommuHoM 9 w™M. Ilocine TOoro kak
KOHJICHCATOP OTKJIIOYMJIM OT UCTOYHHMKA HanpspkeHus 220 B 1 BBIHYJN CTEKIISTHHYIO
IUTACTUHY, MEXIy OOKIaJKaMH YCTAaHOBWJIACh PAa3HOCTh MOTeHHHaioB 976 B.
Ornpenenuts 3a30p MEKIY 0OKIaAKaMU KOHJEHCATOPA.

1.131. TIeimmaka maccoit M=200 Mkr, Hecymas Ha cebe 3apsn Q=40uKu,
BJIETE€NIa B DJJEKTPUUYECKOE II0JIE B HampaBieHUWU CWIOBBIX JmHMM. [locne
npoxoxaeHuss pazHoctu noteHuuanoB U==200B B mnbUIMHKa HMeNa CKOPOCTH
v=10 M/c. Onpeaenutb CKOPOCTh Vo MBUTMHKH JI0 TOTO, KaK OHA BJIETENa B TOJIC.

1.132. DnextpoH, obnagaBmuil KuHETHYEeCKOU sHepruein T=10 3B , Bneren B
OJHOPOJHOE AJCKTPUYECKOE MOJIE B HAMPABJICHUM CUJIOBBIX JUHUN MmoJist. Kakoi
CKOpDOCTBIO Oyner o00ianath SJIEKTPOH, MpoWass B 3TOM TIOJIE Pa3HOCTb

norennuaiios U=8 B?
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1.133. Haiitu ortnomienue ckopocreit woHoB Cu'" wu K', mnpomiemmmx
OJINHAKOBYIO Pa3HOCTh MOTEHIIUAIOB.

1.134. Dnextpon c sneprueit T=4003B (B O€CKOHEUHOCTH) ABMXKETCS BIOJIb
CUJIOBOM JIMHUU 110 HAIIPABJICHUIO K IOBEPXHOCTH METAJUIMYECKON 3apsyKEeHHOU
coepsl paguycom R=10cMm. OnpenenuTs MUHUMAIbHOE PACCTOSIHUE @, HA KOTOPOE
MPUOIU3UTCS JIEKTPOH K TOBEPXHOCTH cdepsl, eciu 3apsaa ee Q=-10 K.

1.135. DnexkTpoH, mpoias B IUIOCKOM KOHJIEHCATOpE IyTh OT OJHOU
IJIACTHHBL [0 JApYyroi, mpuobpen ckopocts V=10° wm/c. Paccrosnue Mexmy
miactuHamu d=8 mm. Haiitu: 1) paznocts norennuanoB U Mexay miiacTUHAMU; 2)
MOBEPXHOCTHYIO MJIOTHOCTh 3apsiia O Ha TUIACTUHAX.

1.136. Ilsummaka Maccoit M=5 Hr, Hecymas Ha cebe N=1031eKTpOHOB,
Opoluia B BaKyyMe YCKOpSIOUIyl0 pa3HocTh mnoteHiuaioB U=IMB. Kaxkosa
kuHetnueckas sHeprus T neutnHka? Kakyio ckopocTs V mproOperna nbUtMHKa ?

1.137. Kaxoifi MHUHUMAaNbHON CKOPOCTBIO Vmin JOJDKEH 00JafaTh IMPOTOH,
4TOOBI OH MOT JOCTUTHYTh MOBEPXHOCTH 3apsKEHHOTo 10 noteHuuana @=400 B

MeTaJUIn4ecKoro mapa (puc. 7)

puc.7

1.138. B omHOpOIHOE 3IIEKTpUYECKOE ToJie HampsikeHHocThio E=220 B/m
BJIETaeT (BAOJb CUIIOBOM JIMHHUH) DJIEKTPOH CO CKOPOCThIO Vo=2Mwm/c. Omnpeaenutb
pacctostHre {, KOTOpOE€ MPOWIET SJEKTPOH JO TOYKH, B KOTOPOH €ro CKOPOCTh
OyZeT paBHA MMOJIOBUHE HAYATBHOM.

1.139. DnekTpuyeckoe IOJe CO3/1aHO OSCKOHEUHOH 3apsDKCHHON IpsSMOi
JUHUEH ¢ paBHOMEpHO pactpeaeneHHbM 3apsaoM (=10 aKn/m). Onpenenutsb
KMHETHUYECKYI0 JHEepruto T, »iaekTpoHa B TOYKe 2, ecim B TOouke | ero

kuHetnueckas sHeprusa T1=200 3B. Puc. 8.
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! puc.8

1.140. DnexTpoH JBMXKETCA BIOJb CHIOBOM JIMHUM  OJHOPOJHOIO
AJEKTpUYECKOro mois. B HekoTtopol Touke mons ¢ mnoreHmuaioM @;=100 B
ANEKTPOH HMeNl cKopocTh Vi=6Mwm/c. Onpeaenutb NOTEHLUHANT Q2 TOYKU IO,
JOWUJIA 10 KOTOPOU 3IEKTPOH MOTEPSET MOJIOBUHY CBOEH CKOPOCTH.

1.141. B MeHOM IIPOBOJHMKE CEYEHUEM 6 MM M JUIMHOM 5 M TeueT Tok. 3a 1
MUH B NpOBOAHUKE BbiAensercs 18 [k Termorel. OnpeaenuTh HaNPsSKEHHOCTh
10JIs1, TUIOTHOCTH M CHITY TOKA B POBOJIHUKE.

1.142. Buytpennee comnpotuBieHue akkymysstopa 2 Owm. [lpu 3ambikanuu
€ro OJHUM pE3UCTOPOM CHuja TOokKa paBHa 4 A, NpuU 3aMBIKAHUHU APYTHM
pesuctopoM - 2 A. Bo BHemHe# 1enu B 000MX CiIy4asix BBIIEISETCS OJUHAKOBAs
motHocTh. Onpenenuts AC akKymMysaTopa U BHEIIIHUE COMTPOTUBIICHUS LIETICH.

1.143. DJIC OGarapeu paBHa 20 B. KosddumumeHTt monesHoro mencTBus
Oatapen coctaBasier 0,8 mpu cunme Toka 4 A. UeMy paBHO BHYTpPEHHEE
COTPOTHUBIICHHE OaTapen?

1.144. Cuna toka B pe3uctope comnpotuieHnemM 10 Om 3a 4 ¢ JIUHEWHO
Bo3pactaer oT 0 1o 8 A. OmnpeaenuTh KOJWYECTBO TEIUIOTHI, BBIJACIUBILICHCS B
pe3ucTope 3a nepsbie 3 C.

1.145. barapess cOoCTOMT M3 5 MOCIEIOBATEIHbHO COECIMHEHHBIX 3JIEMEHTOB.
Buytpennee conpotusienue u JJC xaxgoro 0,3 Om u 1,4 B cooTBeTCTBEHHO.
ITpu xakKoM TOKe IMoJIe3Has MOIITHOCThL OaTapeu paBHa 8§ B1?

1.146. Hanpspkenue Ha KOHIIAX MPOBOJHWKA compoTuBieHueM 5 Owm 3a 0,5 ¢
paBHOMepHO Bo3pactaet ot 0 1o 20 B. Kakoi 3apsa npoxoauT 4yepe3 MpOBOJIHUK
3a 3TO BpeMs?

1.147. Cuna TOoKa B MPOBOJHUKE paBHOMEpPHO Bo3pacTtaeT oT 0 70 2 A B

TedeHue S5 ¢. OnpeaenauTs 3apsil, OPOIIEAIINN O TPOBOJIHUKY.
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1.148. Cuna Toka B mpoBojHMKE compoTtuBieHrneM 100 Om paBHOMEPHO
yosiBaeT ¢ 10 1o 0 A 3a 30 c. OnpeaenuTh KOJIUYECTBO TEIJIOTHI, BHIICTUBILICHCS B
MIPOBOTHUKE 32 3TO BPEMSI.

1.149. TIlnoTHOCTh TOKa B MEIHOM TMpoBOAHMKE paBHa 0,1 MA/M2.
OnpenennTts 00beMHYIO IJIOTHOCTH TEIIOBOM MOIIIHOCTH TOKA.

1.150. Onpenenuth MWIOTHOCTh TOKA, €CJIM 3a 2 ¢ Yepe3 MPOBOJAHUK CEUCHUEM
1,6 mm? mponwo 2+ 10%° snexTponos.

1.151. 3a Bpems t = 20 ¢ nmpu paBHOMEPHO BO3pacTaBUIEH CHUJIE TOKA OT HYJIS
JI0 HEKOTOpPOro MakKCMMyMa B TMPOBOJHUKE compoTuBieHneM R = 5 Owm
BBIJICJIHIIOCH KOJTMYECTBO TeIIOThl Q = 4 kJ[>k. Onpenenuth CKOPOCTh HapaCTaHUS
CHJIBI TOKA, €CJIM CONPOTUBIIEHHUE MPOBOAHUKA R = 5 Owm.

1.152. Cuna Toka B IPOBOJIHMKE U3MEHSIETCS CO BpeMeHeM 10 3akoHy | = lse -
at, rae lo = 20 A, a= 10%c?. Onpenenuts KOIMYECTBO TEIIOTHI, BBIIEIHUBILEECS B
nposoaHKKe 3a Bpems t = 10 2 c.

1.153. Cuna Toka B mpoBoiHHKe cornpoTtuBieHreM R = 10 Om 3a Bpems t = 50
¢ paBHOMepHO HapactaeT oT li= 5 A mo | = 10 A. Onpenenuts KOJIMYECTBO
TEII0THl Q, BBIJIETUBIIIEECS 32 3TO BPEMs B IPOBOTHUKE.

1.154. B npoBojHuKe 3a BpeMs t = 10 ¢ npu paBHOMEPHOM BO3pACTaHUU CHUITBI
Toka oT |1 = 1A mo |, = 2A BeIgennIoCch KoiandecTBO TemioTel Q = 5 x/[k. Halitn
CONpOTHUBIIEHHE R IpOBOHUKA.

1.155. Cuna TOKa B TPOBOJAHUKE M3MEHSAETCS CO BPEMEHEM IO 3aKOHY
I=losinwt. Haiitu 3apsn Q, mpoxoasaniuii yepe3 MonepeyHoe CeUYeHUE MPOBOIHIKA
3a Bpems t, paBHOE MOJIOBUHE Nepuoja 1, ecid HadajabHas cwia Toka lop = 10 A,
HMKIM4YecKkas yactora @ = 50rte .

1.156. 3a Bpems t = 10 ¢ mpu paBHOMEPHO BO3PACTAIOMICH CHJIE TOKA OT HYJIS
710 HEKOTOPOTO MaKCUMyMa B MTPOBOJHUKE BBIACIUIOCH KOJTMYECTBO TETUIOTHI Q =
40 x/Ix. OnpeaenuTh CpeAHIO CUiIy Toka <|> B NpPOBOJHUKE, €CIH €ro
compoTuBieHue R =25 Owm.

1.157. 3a Bpemss t = 8 c mpu paBHOMEPHO BO3pacTaBUIEH CHUJIE TOKa B

MIPOBOJIHUKE CONMpPOTHBICHHEM R = 8§ OM BBIACIHIIOCH KOJIMYECTBO TEILIOTHI Q =
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500 [dx. Onpenenuth 3apan (, TPOXOISIIUMKA B MPOBOJHUKE, €CIM CHJIA TOKA B
HavyaJIbHBI MOMEHT BPEMEHH paBHA HYJIIO.

1.158. Onpenenuth KOMMYECTBO TEIIOTH Q, BhiAenuBIieecs 3a Bpems t = 10
C B MpoBoJHUKE cornpoTuBieHreM R = 10 Om, eciau cuiia Toka B HEM, paBHOMEPHO
yMeHbIIasiCh, u3MeHunack ot l1 =10 A go 1> = 0.

1.159. Cuna TOKa B mHemu u3MeHseTcs mo 3akoHy I=losinwt. Onpenenutsb
KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIJICTUTCS B MPOBOJHUKE conpoTuBieHueM R= 10
OwM 3a Bpems, paBHOe ueTBepTH nepuoga (ot ty = 0 mo t = T/4, rne roe T= 10 c).

1.160. Cuna Toka B IlemU H3MEHSAETCS CO BpeMeHeM N0 3akoHy I=l,e at.
OnpenenuTs KOJWYECTBO TEIUIOTHI, KOTOPOE BBIJEIUTCS B  IMPOBOJHUKE
conpotupieaneM R=200m 3a BpeMsi, B T€U€HHE KOTOPOTO TOK YMEHBIIHUTCS B €

pa3. Kosdpumuent a npunsats pasasM 2-102 ¢,
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ITpunoxenne

1. OxpyriieHHbIE 3HAYEHHSI OCHOBHBIX (PU3MUYECKUX MOCTOSTHHBIX

®duznyeckas IOCTOSTHHAS O0o3Ha4eHne YucnoBoe 3HaueHNE
HopmaneHoe yckopeHue cBoOOIHOTO MaieHus g 9,81 m/c?
I'paBuTaIMOHHAS TIOCTOSIHHAS G 6,67:-10™ M¥/(xr-c)?
[Tocrositnnas ABoraapo Na 6,02 * 10%° Mo
Momnspras ra3oBasi HOCTOSIHHASI R 8,31 1x/(MmonbK)
[Tocrostauas bonpimana 1,38 -10 2 Ix/K
OO6beM OJHOTO MOJIS HMIEANLHOrO Tasza IIpH 22,4 + 10 = m3/momnp
HOPMAJIBHBIX YCIIOBHSIX (To=273,15K,
Po=101325 Ila)
DiIeMeHTapHEIH 3apsi e 1,60 + 101° Kn
Macca moKost 3MeKTpoHa Me 9,1 +10 3 xr
[Tocrostnnas @apanaest F 9,65 Ki/momab
CKOpPOCTb CBETA B BAKyyMe 3108 m/c
IocrosiHaas Crepana — bonbiMana c 5,67 -108 Br/(m? -K*)
[TocTosirHas Buna B mepBoM 3aKoHE (CMEIEHUS) b1 2,80+10% M+ K
[Tocrossnnas BuHa Bo BTOpOM 3aKOHE B. 1,30 10°Bt/(M°K®)
ITocrostunas [1nanka h 6,63 103*Ix-c

h 1,05 10%*]Ix-c

[Tocrositnnas Punbepra R 1,097- 10" m*
Boposckuii paguyc a 0,529 -101%
KomrroHoBcKast ijiiHa BOJTHBI AJIEKTPOHA e 24310 %M
DHeprus HOHU3AIMK aToMa BOJI0POaa Ei 2,18 10%8]1x= 13,6 5B
ATOMHAs eIMHUIA MACCEI a.e.M. 1,660 -107%" xr
DHeprusi, COOTBETCTBYIOIIAA 1 a. e. M. 931,50 M>B
DneKkTpuyeckas MoCTOSHHAS €0 8,85« 10 12 d/m
MaruuTtHas MOCTOSIHHAs Ho 47 - 10" Tu/m
MarneroH bopa PB 9,27 - 102 Ilw/Tn
S nepHblii MarHeToOH BN 5,05 - 10%' x/Tn

64



2. HeKOTOPBIe ACTPOHOMHUYECCKUE BEJINYNHBI

Panuyc 3emnu (cpeanee 3HaueHue), M 6,37 -10°
Macca 3emiu, Kr 5.96 - 10%
Pannyc Cosnnia (cpennee 3HaueHue), M 6,95 « 10»
Macca Cosnniia, Kr 1,98 - 10%
Panuyc JIynsl (cpeqiHee 3HAYEHHUE), M 1,74 -10 6
Macca JIyHbI, KT 7,33 -10%
Cpennee paccTosiHue MKy lIeHTpaMu 3emiid U JIyHbl, M 3,84-108
Cpennee paccTosgaue Mex 1y nenTpamu ColHIa U 3eMIH, M 1,510
[Tepuon o6pamenust JIyHbl BOKpyT 1 3emMiH, 27 cyr 7 443 mun

3. IlnorHOCTH sKMAKoOcTed p * 10 =, kr/m®

Bona (mpu 4°C) —1  T'mumepun —1,26  Kepocun —0,8
Macimo —0,9 Pryts — 13,6 Crmmpt — 0,8

4. IlnoTHOCTH ra30B (IPH HOPMAJBLHBIX YCJI0OBHAX), KI/M°

Azor—1,25 Apron — 1,78 Bomopox— 0,09
Bo3nyx — 1,29  T'emmit— 0,18 Kucmopon — 1,43

5. IL1oTHOCTHL TBepABIX Teu p * 10 3, kr/m®

AnroMuHUN 2,7
Bonsdpam 19,75
XKeneso (cranp) 7,85
Kouncranran 8,9
Jlen 0,92
Menb 8,8
Huxkens 8,8
Huxpom 8,4

dapdop 2,3



6. DQdexTUBHBII TMAMETP MOJeKy.Ibl razos d -101%, m

Azor—3,1  Apron—3,6 Bozmyx—3,0
Bonopon —2,3Temmit—1,9  Kucnopon — 2,9
7. YaenabHas TenjaoTa miasiaenns A-10™* Jik/kr

Jlen—33,5 Csunenn — 2,3
8. YaeabHas Temaota napoodpasosanusi I 10*° , Jim/kr

Boma—22,5 D¢up —6,68
9. YaeibHasi TeII10eMKOCTh ¢ * 10 *2, Jlxk/(kr * K)

Boma—419 Jlen—21,0 Huxpom — 2,20 Csunenr— 1,26

10. Yaeannoe conporusienue p- 102, Om - m

Bonbdpam — 5,5 Kenezo—9,8 Hukenmn — 40
Huxpom — 110 Meap—1,7  Cepebpo — 1,6

11. ImdnekTpryecKkasi NPOHMLIAEMOCTb (OTHOCUTEIbHAS) BelleCcTBa

Boma—81,0 [Mapadun —2,0 Cmroma—6,0
bakenmur —4,0 Tpanchopmaroproe macio —2,2 Crexiio —7,0
12. TemnepatypHblii K03GGUUHEHT CONPOTUBJICHUS TPOBOHUKOB
0103, K !
Bombsdpam —5,2 Menr—-4,2 Hukemmna —O0,1

13. IloTenuag noHu3anuu, 3B
Bomopon— 13,6  Pryrs— 104

14. Iloka3zaTeab nmpejaoMJeHHsI

Ammvaz — 2,42 Bona—1,33 T['mumiepun — 1,47
Kamennas coms—1,54 KBapi—1,55 Cepoyriepon—1,63
Cxurmgap—1,48 Crexno—1,52

15. UnTepBaibl 1JTUH BOJH, COOTBETCTBYIOIIHE PA3TUYHBIM IIBETAM
CIeKTpa, HM

QDUONETOBBIN. . ... ....... 400-450 Kemreiii .. ..... 560-590
(03711717 SR 450-480 OpamxeBbii. . ...590-620
Fomy6oit................. 480-500 KpacHpri. .......... 620-760
3eNeHbIH. . ............... 500- 560
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16. Macca Mo 1 3Heprusi Eo mokost HEKOTOPBIX 3J1eMEHTAPHbBIX YACTHIX
U JICTKHUX fep

Mo Eo
HacTumer a.e. M. 1077, xr M>B 10% JTx
DnekTpon |5,486 ¢« 10 0,00091 0,511 0,00081
IIporon  [1,00728 1,6724 938,23 1,50
Hetitpon |1,00867 1,6748 939,53 1,51
Heiitpon  [2,01355 3,3325 1876,5 3,00
o-gactuia |4,0015 6,6444 3726,2 5,96
17. Pabora BbIX0/1a 3JIEKTPOHOB M3 MeTaJL1a, 3B
Asromuanii —3,7 Bomsppam —4,5 Jlutmii — 2,3 Mens —4,4
[Tmatuaa — 6,3 Le3mii—1,8 Hyak — 4,0 Hukens — 4,8

18. Ilepuoasbl mosypacnajga HeKOTOPbIX PAAMOAKTHBHBIX 3JIEMEHTOB

xCa- 164 cyr

%91 -27 ner

210

ss PO- 138 CyT

% RN-3.82 cyr

19. JjieMeHTHI IEPUOAUYECKONH CUCTEMBI M MACChl HEMTPAJIbHBIX

o2 U-7.1 108 ner
o U -45¢10° et
% Ra - 1590 ner

tH  -12 ner

aTOMOB, a. €. M.

Onemenr |M3oTonm |Macca Onement cucteMmsl  |M3otonm Macca
CHCTEMEI
Bonopon - AnroMuHAR 1227 Al 26,98135
iH 1,00783 Kpemunii fffSi 26,81535
f H 2,01410 docdop fg P 32,97174
fH 3,01605 Cepa ff;s 32,97146
lennit - Keneso 22 Fe 55,94700
g He 3,01605 Menb gg Cu 63,5400
‘2‘ He 4,00260 Bonbdpam %i“w 183,8500
JuTui ; Li 7,01601 Marunit f;‘ Mg 23,98504
bepunnuit Z Be 7,01169 1227 Mg 26,98436
bop éo B 10,01294 Kansmonmii ‘z‘g Ca 4795236
él B 11,00931 Cepebpo }1‘;8 Ag 107,869
Asot %4 N 14,00307 Panuit ;gs Ra 226,0254
Kucnopon éﬁ o) 15,99492 Topuii sngh 232,038
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17
s O

16,99913

VYpan

238
92 U

238,0508
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20. MHOKHMTE M M IPUCTABKHU I 00pa30BaHUsA IeCATHYHBIX KPAaTHBIX
U 10JIeBbIX ¢AUHUIl U UX HAMMEHOBAHUH

IlprcraBka| O6o3HaueHre | Muoxurens | [prcraka OO6o3HaueHve | MHOXuUTEND
TIPHUCTABKA IPUCTABKU

IKCca C 10%8 CaHTU c 102
nera I 105 MUJIJIN M 1073
Tepa T 1012 MHUKPO MK 10°
rura r 10° HAHO H 10°°
Mera M 100 MTMKO I 10 *2
KHJIO K 10° demra O 101

bi (1101 i 101 aTro a 1018

21. Ilpou3BoaHbIC HEKOTOPBIX QYHKIUH

HpOPISBOJ]HaSI OT IOCTOSTHHOM BEJIMYMHBI y= C

y'=0.

[IpousBoaHAas OT CTENEHHON PYHKIIUU y=xH

B wactHOCTH, y=1/x, y'=-1/x2; y=Ix=xX? Y=/ (2/}), y =1/ (2/;)

[Ipou3BoHas OT HOKA3aTeIbHON QyHKIMU Y =2’

B wactHocTH, y=¢€"; ' = €".

y'=a’lna

[TpousBosHas oT norapudmudeckoit Gysximu Y =10, X

Y =ag,e/x

B wactHOCTH, 1711 HaTypalIbHOTO JIorapudma y=I[nx

y'=1/x.

[TpousBOAHBIE OT TPUTOHOMETPUUECKUX (PYHKITHIA:
y=sinx Yy =cosx:
y=C0SX Yy =—sinx:

y=1X v=1/ax x

[TponsBoHBIE OT OOPATHBIX TPUTOHOMETPHUECKUX (HYHKITUH:

y=arcsinXx
y=araasX

y=ardgx

V=a/I1><;
V=1/1¢;
Y=1/a—X%).
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22. Tabnuua OCHOBHbIX MHTErnanos

Ixﬂdxﬁf"f-;-+c (n#-1), ngf‘-=lnx+C;

X
adx=2"y4C, ecrma=¢,10 |exdx =er+C;
Ina

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

23. O npuOIHKEeHHBIX BLIYMCJIEHUAX

UucnoBble 3HAYEHUS BEUYUH, KOTOPHIMU TMPUXOJUTCS OINEPUPOBATH MPHU
pemieHnr  (QU3UYECKUX 3aj]lad, SBJIAIOTCS OOJbIIeH YacThiO MPUOMKCHHBIMHU.
[ToaTOMy Mpy BEIYHUCICHUSX HYXKHO MPUACPKUBATHCS CIICTYIOIINX MPABIIT:

1. locTaTOYHO MPOBOJUTH BBIYHMCIICHHS C YHUCIAMH, COJEpPKAIMMHU He Oojee
3HAKOB, YEM B MCXOJIHBIX JAHHBIX, TAK KaK C MOMOIIbBIO BHIYMCICHUNA HEBO3MOXKHO
HOJTYYHUTh Pe3ybTaT 00Jiee TOUHBINA, YeM UCXOIHbIE TaHHBIE.

2.1lpy cnokeHHMH WM BBIYUTAHUM YHCEJ, WMEIONIMX Pa3IUYHYI0 TOYHOCTH,
Oosiee TOYHOE JTOJIKHO OBITH OKPYTJIEHO O TOYHOCTH MeHee TouHoro. Hampumep:
9,6 +0,176 =9,6 + 0,2 = 9,8, 100,8-0,4=100,4.

3.1lpu ymMHOXEHUH (JIeNIEHUH) CJeAyeT OKPYIJISATh COMHOXHTENN TaK, YTOOBI
KaXIbIi M3 HUX COAEpKal CTOJBKO 3HAYalmmx 0Udp, CKOJIBKO HX HMEET
COMHOXHTENb C HAUMEHBIINM YHCIOM 3Hadammx nudp. Hampumep: 342-378 =
129-10%, o me 129276 u me 129300; 0,148 0,183 = 7,65:10 3, no He 0,0076494;
0,350:3=0,117, o ue 0,11667.

4. 1lpy W3BIEYEHUU KOPHS N-il CTENEHU pe3yibTaT JIOJKEH HUMETh CTOJIBKO
3HaYalmx Hu@p, CKOJIbKO UX UMEET MOJKOPEHHOE BhIPAKEHUE.

Hanpumep:
AR 3OO0

5.1lpyu BBIUMCIEHUM CIOXHBIX BBIPAKEHUU CieayeT coOoAaTh MpaBuia B

3aBUCUMOCTH oT BHUIA MPOBOIUMBIX JICUCTBUH.



6.Korma uumcino wmano oOTIMYaeTcs OT €IWHULBl, MOXHO IOJb30BaThCS
NPUOIMKEHHBIMH (POPMYITAMH.

Ecmu a, b, ¢ — mansl o cpaBHenuto ¢ enunuiieit (Mensie 0,05), To:
1) (1#a)(1xb)(1£c) = 1+atb=+c;
2) VEa=ta/z;
3) HgY'=1hF,
4) U =,
5) Y =1tz
6) " =1+a;
7) FEa—=aav,,
7. Ecim yron a <10°, to SINce402e=C (g pajuaHax).

CO6J’IIO,IIa}I 9TH IIpaBUjId, CTYACHT COKOHOMHUT BPCMA HAa BBIYUCIICHUC MCKOMBIX

BCJIMYMH IIpU pCUHICHUHN (1)I/I3I/I"ICCKI/IX 3ajgad4.
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