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[Iporpamma nepeytBepxaeHa Ha 202 /202 y4eOHBIN TOJl ¢ U3MEHECHHUSIMU B COOTBETCTBUH C
CEMECTPOBBIMH YYEOHBIMH IUIaHaMU akajgemudeckux rpynn OUTD, OTD na 202 /202

y4eOHBIH ro.

W. o. 3aB. kadenpoit OD E.T'. Kocsix
[Iporpamma nepeyrBepxaeHa Ha 202 /202 y4eOHBII ToJl C UI3MEHEHUSIMH B COOTBETCTBHH C
CEeMECTPOBBIMU Y4YEOHBIMU IIaHaMU akajaemMudeckux rpynn OUTI, OTD na 202 /202

y4eOHBIN TO/I.

W. o. 3aB. xadenpoit OD E.I'. Kocsx
IIporpamMma nepeyrBepkaeHa Ha 202 /202 y4eOHBI ToJ] C U3MEHEHUSIMH B COOTBETCTBHUHU C
CEMECTPOBBIMH Y4YeOHBIMU TUIaHaMU akagemMudeckux rpynn OUTI, OTD na 202 /202

Y4EeOHBIN TO/I.

W. o. 3aB. xadenpoit OD E.T'. Kocsix



1998h
JMHaHLIBdILHY]

30

30

32

92

JOIE/ hEEjEE
‘BrodLHOM
(19)endop

027

D36

D36

99

IO /dX

eh ‘OdD

57

12

48

117

*deh
‘raroged “redoogey

32

32

32

96

*d¢h ‘BHLBHBE
‘huLded]

32

32

32

96

d8h ‘HMIDId][

32

32

32

96

*d¢h ‘@ddAN
WJ490 MHIMQ()

180

144

180

504

‘rodx
EARLNITETN G R Y

14

M0 LOINO1
HOMIIhHLed
andodp g

64

64

64

drana)

UTOIo : 192




AHHOTANMSA

[IpencraBnena mporpamMma oOmero kypca ¢u3ukd, paccuutanHas Ha 3 cemectpa. [IpuBeneHa

MoHeNeIbHass pa3OMBKa H3y4aeMbIX TEM, HOMEpa 3a/ay, pellaeMblX Ha CEeMHHapax, IpHUMEpbI

KOHTPOJBbHBIX paboT, 3a1a4H 1711 CAMOCTOSITEILHOTO PEIICHHUS, CIUCOK PEKOMEH1YEeMON JTUTepaTyphl.

1. IIEJIA U 3AJTAYM OCBOEHUS YYEBHOM JUCIIUILINHBI

B ocnoBe meroma u3yuenust obmiero kypca ¢uszuku B Cap®TU HUAY MUDU nexur unes

eaMHCTBAa (PU3MKM KaK HAyKH M TUIYOOKOW B3aMMOCBS3M Pa3IMUHBIX ee¢ vacTedl. JlaHHBIT MeTon

YACIACT TJIaBHOC BHHMAHHUE H3YUCHHUIO OCHOBHBIX IIPHWHIUIIOB (1)I/IBI/IKI/I N TIO3BOJIAACT 3aJI0KHTHh

MIPOYHYIO OCHOBY (DyH/IaMEHTAJIbHBIX 3HAHUM.

3agadyamMu 00IIEeTO Kypca PU3HKHU SBIISIOTCS:

CO3/IaHHE y CTYAECHTOB OCHOB JOCTATOYHO LIMPOKOW TEOPETHYECKOW MOArOTOBKM B 00JacTH
busuky;

YCBOEHHE OCHOBHBIX (DM3MUECKUX SIBICHUI U 3aKOHOB KJIACCHYECKOM M COBPEMEHHOM (pU3UKH,
METO0B (PU3NYECKOTI0 UCCIEJOBAHNUS;

¢dbopMHpOBaHHE y CTYJCHTOB HAYYHOTO MBIIUICHUS W MOHUMAHHs TPAHUI] MPUMEHHUMOCTHU
pasnuyHbIX (PU3MYECKMX MOHATHUM, 3aKOHOB, TEOPHMM M yMEHUS OLIEHUTh CTEHECHb
JOCTOBEPHOCTH  PE3YJIbTATOB, IOJYYEHHBIX C IIOMOIUBIO OKCIIEPUMEHTAIBHBIX WU
TEOPETUYECKUX METOIOB UCCIIEIOBAHNI;

U3ydyeHHe NPHEMOB M HABBIKOB PEIEHMs] KOHKPETHBIX 3ajjad U3 pa3HbIX oOnacteil (pusmkw,
IIOMOTAIOIIMX CTYICHTAM B JAJIbHEUIIIEM PEIIaTh MHKCHEPHBIE 3a1a4H;

O3HAKOMJIEHUE CTYACHTOB C COBPEMEHHBIMH M3MEPHUTEIbHBIMH NPUOOpPAMU U HaydyHOU
anmnaparypoi, a Takke OTpa0OTKa HaydalbHbIX HABBIKOB IPOBEIECHUS IKCHEPUMEHTAIbHBIX
Hay4YHbIX MCCIEJOBAaHUN PA3JIUYHBIX (U3UYECKUX SBICHUH U OLIEHKH IOTPELIHOCTH

U3MEPECHUM.

3HaHUS M MPAKTUYECKHE HaBBIKM, TOJTY4YEeHHBIE B Kypce «Du3nka» HCIONb3YIOTCS 00ydaeMbIMU

pHU pa3paboOTKe KypCOBBIX U JTUTIJIOMHBIX PalboOT.

2. MECTO YYEBHOMH JUCHUILJIMHBI B CTPYKTYPE OOII BO

JucuummHa «Pu3nkay oTHOCHTCS K 0a30Boi yactu npodeccronansHoro mukia OIT BO no

cneuuanbHocTd 09.03.02 «MHpOpMaMOHHBIE CUCTEMBI U TEXHOJIOTHU» M MPENoiaraeT y CTyJeHTOB

BJIaICHUC OCHOBHBIMU MOHATHUAMUA HIKOJIBHOI'O KypcCa duzukn.



3. P OPMUPYEMBIE KOMIIETEHIIMU U INTAHUPYEMBIE PE3YJIBTATbBI OB YYEHUA

O)I(I/I,Z[aeTC}I, 4YTO B PE3YyJbTAaTC OCBOCHUA AOUCHUIUIMHBI CTYACHT HpI/IO6peTeT CJICOAYIOIIUC

KOMIICTCHIIU N

Ob6menpodeccuonanbubie komnerenuuu (OIIK)

KOII U HAMMEHOBAHUE KOMIIETCHIINH

KOI{ H HAMMCHOBAHUEC HHANKATOPA JOCTUKCHHU A

KOMIIeTeHIIUH
OIIK-1 Cnocoben  mpumensars = 3-OIIK-1 3HaTh: OCHOBBI ~ €CTCCTBEHHOHAy4YHBIX U
€CTECTBCHHOHAYYHbIE U | OOLIEMHXCHEPHBIX JUCLMIUIMH, METOJOB MaTeMaTU4YeCKOIo

OOIIENH)KEHEPHbIE 3HAHUS, METOMIbBI
MaTEeMaTHYECKOro aHanm3a u
MOJIETUPOBAHUs, TEOPETUUECKOTIO U
HKCHEPUMEHTAIBHOIO UCCIIEIOBAHNUS
B IpO(eCCUOHATBLHOM 1S TENbHOCTH

aHaJIn3a U MOACIINPOBAHUA

V-OIIK-1 YMmeTs: MPUMEHSTh OCHOBHBIE
CCTCCTBCHHOHAYYHBIX U O6H_I€I/IH)KGHepHBIX AJUCLHUIIIINH
B-OIIK-1 Bnanerb: mMaTeMaTHYe€CKHUM alapaToM; METOJIaMH
TEOPETHYECKOTO U HKCIIEPUMEHTAILHOTO  HMCCJIEI0BAHUs
00BEKTOB MpodhecCHOHATBLHOM NEeSITEIbHOCTH

3aKOHBI




4 CTPYKTYPA U COJAEP)KAHUE YYESFHOU JUCITATLIAHBI

Buabl yueOHO# nesiTeJIbHOCTH, BRJIKOYAS
CAMOCTOSITE/ILHYI0O PA00Ty CTYI€HTOB H
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Cemectp 2
Pa3zgen 1. dusuueckue
OCHOBBI MEXaHUKHU.
TepmoauHaMuka u
MOJIEKYJasIpHas (pU3HKa
Tema 1.1 Brenenue. I3, YO (1-2)
Kunematuka qBrKeHHS 1,2 4 4 5 2
MAaTepHaTbHON TOYKU
Tema 1.2. 3akonbsl HertoTOHA. I3, YO (3-4)
Hexotopsie crnenctBus u 34 4 4 4 5 7
MIPUMEHEHHUSI 3aKOHOB
HeroTona
Tema 1.3. PaGoTa u sHeprust | 5,6 4 2 4 5 I3, YO (5-6) 3
Te.l.wa 1.4. MexaHuka 7.8.9 6 4 2 5 I3, YO (7-9) 3
TBEPAOTO Tela.
Tema 1.5. Mexanuueckue 10 ) ) 4 5 113, YO (10) 3
Kose0aHus
Py0e:xxHbI KOHTPOJIb 10 Kontp. Nel (10) 10
Tema 1.6. Beenenue. 11,12 4 4 4 5 I3, YO (11-12) 3
Temneparypa
Tema 1.7.. IlepBoe Hauano 13,14 4 4 5 113, YO (13-14) 3




TCPMOJAWMHAMUKHN
Tema 1.8. Bropoe Hauano 15 ) ) 4 I3, YO (15) 3
TCPMOAVMHAMUKHN.
Tema 1.9. dazoBsie 16 ) ) 4 I3, YO (15) 3
paBHOBECHS U NIPEBPaICHUS
Py0e:kHblii KOHTPOJIb 16 Kountp. Ne2 (16) 10
IIpome:kyTouHas JK3aMeH 50
arrecranus
ITocemaemMocTn 5
HTroro 3a 1 cemectp | 32 | 32 | 32 100
Cemectp 3

Pa3nea 2. DiekTpuyecTBo u
MATHEeTU3M
Tema 2.1. DnekTpuueckoe 12345 10 6 2 I3, YO (1-5) 5
noJie
TT:Ilcwa 2.2. DAEKTPUYECKUM 6.7 4 6 ] 13, YO (6-7) 5
Py0e:kHbII KOH-TPOJIb 7 Koutp. Nel (7) 10
Tema 2.3. MaruutHoe nosre | 8,9,10,11 8 6 8 I3, YO (8-11) 5
Tema 2.4. HepveMeHHBII/I 12,13,14.15 6 5 2 I3, YO (12-15) 5
ANEKTPUUYECKUHN TOK
Tema 2.5. Cucrema I3, YO (16)

. 16 4 4 5
ypaBHeHU MakcBeia
Py0e:kHbIH KOH-TPOJIb 16 Kontp. Ne2 (16) 10
IIpome:kyTouHas JK3aMeH 50
arrecrauus
ITocemaemMocTn 5
HToro 3a 2 cemecTp | 32 [ 32 | 32 12 100

Cemectp 4

Pasnen 3. BosiHoBbIe
npoueccbl. OnTuka.
KBanToBas ¢pusuka
Tema 3.1. BosHbI B ynipyrux 12 4 ) 5 I3, YO (1-2) )
cpenax
Tema 3.2. 3 2 2 113, YO (3) 2




QHGKTpOMaFHI/ITHBIe BOJIHBI

Tema 3.3. doromeTpus. 45 I3, YO (4-5) )
['eomeTpuyeckas onTuka ’

Tema 3.4. Uarepdepenums 6.7 I3, YO (6-7) )
CBETa ’

Tema 3.5. ludpakuus ceera | 8,9 I3, YO (8-9) 2
Tema 3.6. [lonspuzamnms 10 13, YO (10) 3
CBETa

PyGe:kHbI KOH-TPOJIb 10 Kountp. Nel (10) 10
Tema 3.7. I3, VO (11-12)
KBaHTOBOONITHYCCKHE 11,12 3
SIBIICHUSI

Tema 3.8. Ctpoenne atoma 13 13, YO (13) 3
Tema 3.9. DiieMeHTHI 14 113, YO (14) 3
KBaHTOBOI MEXaHUKHU

Tema 3.10. ®uzuka I3, YO (15-16)

aTOMHOTO SIApa U 15,16 3
AJIEMEHTAPHBIX YaCTHII

Py0e:xHbIN KOH-TPOJIBb 16 Kontp. Ne2 (16) 10
IIpome:kyTouHas JK3aMeH 50
arrecranus

ITocemaemMocTn 5
HTroro 3a 3 cemectp 100

*CokpalieHue HAMMeHOBaHUi (opM TeKylIero, pyoe;KHOro U MPOMeKYTOYHOT0 KOHTPOJIS:

YO — ycTHBI onpoc
KoHTp. — KOHTpOIBHAS paboTa
JI3 — momarniHee 3agaHue




4.2. CopepxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3esaaM (Temam)

JIeKUMOHHBIN KypC

Pa3zgen 1. dusuueckue 0CHOBLI MEXaHUKH

1.1. KunemaTuka IBHKEHUS] MATEPUATILHON TOYKHU

1. OcHOBHBIC TIOHATHS M ONpeAeiieHus. MarepuanbHas TOUKa U abcooTHO TBEpHoe Teno. Cuctema
orcuéra. Paamyc-BekTop. 3akoH nBmwxkeHus. Tpaekropus. [lyte u mnepemenienue. CKOpOCTb.
Yckopenue. ['onorpad ckopoctu.

2. PaBHOMEpHOE JABUKEHHE.

3. PaBHoyckopeHHoOe aBmxkeHueE. [Ipumep: nBrkxeHue Teaa, OpOIMIEHHOTO MO YIJIOM K TOPH30HTY.

4. JIBuKeHHE TOYKU II0 OKPYKHOCTH. YTJIOBash CKOPOCTb U YINIOBOE€ yckopeHue. HopmanpHoe u
TaHreHIMalIbHOE yckopeHus. IlonHoe yckopeHue.

5. CKOpOCTh M YCKOPEHUE TTPU KPUBOJIMHEWHOM JIBMKEHUH. Pagnyc KpUBU3HBI TPACKTOPHH.

6. OTHOCUTENBHOCTh ABUKEHHS. 3AKOH CJI0KEHHUS CKOPOCTEH.

1.2. 3akonbl HeroTona. HexkoTopble ciieacTBUs U IPpUMeHeHus 3ak0H0B HbroTOHA

1. Tlepserit 3akoH HetotoHa. (3akon nnepuuu ["anmnes). [loHsTHE MHEPIHAIBHON CUCTEMBI OTCUETA.

2. Macca u umnynsc tena. Macca — Mepa MHEPTHOCTH Ten. MMmynbc Tena M CUCTEMbI Tel. 3aKOH
COXpaHEHHUs UMITyJIbCca JUIsl 3aMKHYTOM CHUCTEMBI JIByX MAaTe€pUajbHBIX TOUYEK. AJAUTUBHOCTH U
3aKOH COXPaHEHUsI MacCChI.

3. Bropoit 3akon Hprorona. Cuiia kak NOpoM3BOJHAS HMIyJbca Mo BpeMeHu. Cuina — wmepa
B3auMozcicTBusa Ten. Bropok 3akoH HeroroHa kak ypaBHeHue nBukeHus. IIpencrasienue o
pelIeHUU ypaBHEHHS B KEHUS. POJlb HaUaIbHBIX YCIOBUM.

4. Tperuit 3akoH HproToHa. BzauMojelicTBue N1ByX MaTepualibHbIX TOUYEK. B3auMoaencTBue cucTeMbl
MarepuanbHbIX ToUeK. CHIIbl B IPUPOJIE.

5. 3aKOH COXpaHEHMsI UMITYJIbCA I CUCTEMBI MATEPUATIbHBIX TOYEK.

6. LlenTtp Macc. TeopeMa o 1BHUKEHUH LIeHTpa Macc. [Ipumepsl.

7. JIBuxkeHHe Tel ¢ mepeMeHHon Maccoil. PeaktuBHoe nBrxenue. @opmyina [{nonkoBckoro.

1.3. PaboTta u 3Heprus
1. Pabora. PaGoTa mOCTOSTHHOM CHJIBI TIPU MPSIMOJIMHEHHOM JBMKEHUH. PaboTa mpu KpUBOJIWHEHHOM
NBIKEHUN. MOIITHOCTE.
2. Pabora w xuHeTHYeckas OdHeprus. Teopema o KuUHeTHYeCKOW »HHeprun. CBs3b MEXKIY
KMHETUYECKUMU SHEPIUSMU B pa3IMYHbIX cucTemMax orcuéra. Teopema Kénura.
3. KoHcepBatuBHblE U HEKOHCEpBaTUBHbIe cuibl. [loTeHuunanbHass sHeprus. Bolpaxenue

KOHCEPBATUBHOMW CHIIBI Yepe3 MOTEHIUAIBbHYIO SHEPTHIO.



. 3aKoH coxpaHeHHs] MexaHudeckoil snepruu. Ilpumepsl. Konebanus rpys3a Ha npyxuHe. J[Brxenue
TeJa B M0JIE TSHKECTH. YIIPYTHE COYJapeHUs Tel.

. HexoncepBatuBHbIE CHJIBI M MexaHW4yeckas odHeprus. lIoHATHE O BHYTPEHHEW DSHEPIHH.
O6medusnueckuii 3akoH coxpaHeHus sHeprud. I[lpumepsl. Heympyrue coymapenust Ted.

AOCOIOTHO HEYNIPYTH y1ap.

1.4. Mexanuka TBEpIOro Teja

. MOMEHT cuiabl U MOMEHT HMMITYJIbCa OTHOCUTEIBHO HEINOJABM)KHON TOYKM M HEMOABM)KHOM OCH.
YpaBHEHHE MOMEHTOB.

. 3aKOH COXpaHEHUs MOMEHTAa UMITYJIbCA JIJIsl CUCTEMBI MAaTEPHAIIBHBIX TOUYEK.

. Bpamienue TBEpIOro TEIa OTHOCHTEIBHO HEMOABUKHOW OCH. YTJOBasg CKOPOCTh Kak BEKTOP.
MoMeHT uMIlyllbca W KHHETHYECKAass SHEPrusi TBEPAOrO TeNa, BPALLAIOLIETOCS OTHOCUTEIBHO
HENOABMKHOM oOcH. MOMEHT WHepuMH. YPaBHEHHME MOMEHTOB U BpAllleHUs TBEPAOIO
OTHOCHUTENLHO HenoABMKHOU ocH. [Ipumeprl. MastHuk ObGepoOeka.

. MoMeHT uHepuu TBEPAOTo Tena. BeluucieHne MOMEHTOB HHEPLIUHM HEKOTOPBIX OJHOPOJHBIX TEI
NPAaBUIILHON TeOMETpUYECKON (OpMBI (CTepXkHs, AHCKa, IIMHApa, mapa). Teopema [toiirenca-
[Teiinepa.

. YpaBHEHUsI ABMKEHUS U paBHOBecHs TBEpAoro Tena. [lorsTue crenenu cBo6osl. Unco crenenei
cBO0OO/BI TBEPIOTO Teja. YpaBHEHUs ABM)KEHUSA. YCIOBUS PAaBHOBECHS. DHEPrus IBUKYLIETOCS

TBépI[OFO TCIa. CKaTBIBaHI/Ie TCII C HaKHOHHOﬁ ITIJIOCKOCTH. CI/I.Ha TpeHI/I}I Ka4yCHUI.
1.5. Mexanun4uecKue KoJjed0anus

. OcHOBHBIC TIOHATUS M OMpelesieHus KoyiebaTeNnbHbIX mpoleccoB. [lepuonnueckue konebOaHUs.
Ilepuon wm wyacrora koneOanus. [‘apmonmueckue konebanus. CBOOOTHBIE U BBIHYKIECHHBIC
KoJeOaHusl.

. CBoOosHBIE He3aTyxalollue KoJieOaHus Tpy3a Ha TNpyKuUHe (TapMOHHYECKHH OCLUIUIATOP).
Maremarnueckuii MassTHUK. PU3MUECKUN MasSTHHK.

. 'apMoHUYECKHIT OCHMILIATOP C BS3KUM TpeHHeM. Jlorapudmudeckuil NEeKpeMEHT 3aTyXaHus M

JTOOPOTHOCTH OCLMJLISATOPA.

1.6. TepmoauHamMuKa U MoJsleKyasipHasi puznka. Beenenne

. MoneKkyIIpHO-KUHETHYECKU Y TEPMOJAMHAMHUYECKUN MOAXOAbl K M3YUYECHUIO SIBICHUU MPHUPOJIBI.
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKON TeopuM BellecTBa. Moib Bemectsa. Yucio
ABorajpo.

. NneanbHbIil Ta3 B MOJIEKYJISIPHO-KMHETHYECKOW Teopuu. OCHOBHOE YpAaBHEHHE MOJICKYJISIPHO-

KHHETHYCCKOM TECOpHUH UACATIBHOI'O Ira3a.
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. TemnepaTypa u TepMOAMHAMHUYECKOE paBHOBecHe. TemnepaTypHsle mkansl Llenscus u KenbsuHa.
MonekyIapHO-KUHETUYECKHUM CMBICII TEMIIEPATYPHL.

. Pacnipenenenne KuHeTUYECKOM 3HEPTUH 110 CTEHIEHSIM CBOOOIBL.

. Maxkpockonnyeckue (TepMOIMHAMUYECKUE) IIapaMeTpBbl. YpaBHeHME COCTOSIHUSL.
KBasucrarnueckue mpouecchl.

. neanpHblil 1 HEWAeadbHBIN ra3bl. Y paBHEHUE COCTOSHUS MICAIBHOTO Ia3a. 3aKOHBI MJI€aIbHOIO

raza. YpaBHEHHE COCTOsIHUA ra3a Ban-nep-Baanbca.

1.7. IlepBoe HaYaJ/I0 TEPMOAUHAMUKH

. [lonsiTue 0 BHYTpeHHEH »Hepruu. BHYTpeHHsS >HEprusi uaeaibHOro rasa. BHyTpeHHss >Heprus
raza Ban-nep-Baanbca.

. Pabota B TepmoguHamuku. PaboTa naeaabHOro raza B M30MpoIEccax.

. TemnooOmen.  KonmuectBo  Temmorel.  TemnoémkocTb.  TemonpoBOIHOCTh.  YpaBHEHHE
TETIOIPOBOJHOCTH.

. IlepBoe Hauano tepmonuHamMuky. [IpumeHeHne nepBoro Hayana TEPMOJAMHAMHUKH K HU30Ipolieccam
UJeabHOTO rasza. TemnoéMKoCTh uaeabHOTO Ta3a. YpaBHenue Pobepra Maiiepa.

. Anmabatudeckuii mporecc. YpaBuenue Ilyaccona.

. [lonmutponuueckuii nmpouecc. Y paBHEHUE MOJUTPOITHI.

1.8. Bropoe Ha4yaji0 TepMOAUHAMUKH

. Tennopas mammHa. KoaddunueHT moae3Horo 1eicTBUS TETIOBON MaIIUHBI.

. Paznuynbie GopMyTupPOBKH OCHOBHOTO MOCTYJATa, BEIPaXKaIOUIEro BTOPOE HAYalo TEPMOIUHAMUKU
(popmynmupoBku Tomcona-Ilnanka w Krnaysmyca), u uX ODKBHUBaJNEHTHOCTh. OOpaTumbie U
HEOOpaTHUMBIE MPOLIECCHI.

. Huxkn Kapno. Mammua Kapuo u e€ KIIJI. Teopemsr Kapno. TepMommnamuyeckas mkaia
TEeMIEeparyp.

. HepaBenctBo Knaysuyca. PaBencrBo Kiaysuyca. OHTpomnus. 3akOH BO3pacTaHHsS HHTPOIMH.

OHTpomnus uAeaIbHOro raza. JHTponus raza Ban-nep-Baansca.

1.9. ®a3oBble paBHOBECHS M NPEBPALLCHUSA

. ®a3a BemecrBa. ®a3o0Belii nepexon. AuarpamMmma cocrosiHui. TpoliHas TodKa.

. IInaBieHne u kpucTauA3anys. Y JelbHas TEIUIOTA IIJIaBICHHUS.

. [TapooGpazoBanue u koHaeHcamus. Mcmapenune. Haceimennsli map. BraxkHocTh Bo3myxa.
Kunenue. Y nenpHas temiota mapoodpa3oBaHus.

. YpaBuenue Kianeiipona-Knaysuyca. 3aBucuMocCTh  [aBJI€HMsSI  HACBIILIEHHOTO Mmapa OT

TEMIIEPATYPBL.
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5. M3otepmbl raza Ban-nep-Baansca. M3orepmbl peanpHOro rasa. KpuTuueckoe COCTOSIHHE.

Kputnueckue napamerpsl.

Pa3zaen 2. aﬂeKTpH‘{eCTBO H MAarle€Tusm

2.1. DueKkTpUUecKoe moJie

1.  DnexTpuuecKkuid 3apsAll U DJIEKTPUUYECKOE TO0JIe. 3aKOH COXPAaHEHHUs AJIEKTPUUYECKOTO 3apsia.
Hanpsk€HHOCTS - criloBast XapaKTepUCTUKA I1OJIS.

2. 3axon Kynona. [losne Toueunoro 3apsana. [IpyHIun cynepno3uiuy JEKTPOCTATUYECKUX TOJIEH.
DJIeKTpUYECKUH qumoib. JunonbHeiii MOMeHT. [lone ToueuHoro aumnois.

3. Ilorok BeKkTOpHOro TOJISI. OJEKTpocTaTHYeckass Teopema [‘aycca B HMHTErpaibHOM U
middepennmansaoii popme. [loHsTHEe O NUBEpreHIMM BEKTOpHOro mois. [IpuMeHeHue Teopembl
l'aycca nmns pacuéra osnektpoctarndeckux mnoineil. Ilome chepsl u OecKOHEYHOW TIOCKOCTH,
PaBHOMEPHO 3apsUKEHHBIX MO0 MOBEpXHOCTU. Ilose OGeckOHEUHOro LMIMHIpA W IIapa, PaBHOMEPHO
3apSOKEHHBIX TI0 00BEMY.

4.  TloTeHUMAIBHOCTH 3JIEKTPOCTATUYECKOIrO Mois. Teopema 0 LHMPKYISILUK 3JIEKTPOCTaTUYECKOTO
nonsa. PasHocte mnoreHnumanoB. Ilorenuman. Ilorennuman mnonss TodeyHoro 3apsnga. [lpuHiun
CYNEpHO3ULIMM Uil HoTeHUuanoB. CBA3b HaNpsDKEHHOCTHM M noTeHiuana. CuioBble JIMHUM U
SKBUIIOTEHIMAJIBHBIC IOBEPXHOCTH.

5. Dnexktpuueckoe mose B BemecTBe. [[pOBOJHUKY B 3JEKTPOCTATHYECKOM ToJie. JIMANEeKTpUKu B
JJIEKTPOCTATUYECKOM  Tojie.  Bekrop  mosspuszanuu. BeKTOp  dIEKTpUYECKOM  MHIYKLIMH.
[TonsipusyemMocTb M AMDJIEKTpPUYECKas IPOHULAEeMOCTb. Teopema I'aycca sl IUAIEKTPUKOB.
['pannunbIe yCioBUS.

6.  DINEKTPOEMKOCTh TIPOBOJHUKOB M KOHJIEHCATOPOB. EMKOCTh YEJMHEHHOTO IPOBOJIHHUKA.
EmkocTs  kommencartopa. Ilmockumit kommencatop. Cdepuueckuii kongencarop. CoeauHeHHs
KOH/ICHCAaTOPOB B 3JICKTPUUECKON IenH. DHEeprus 3apsHKeHHOro KoHaeHcaropa. O0bEMHas MIIOTHOCTh
SHEPTUH JIEKTPUYECKOTO TOJIS.

7.  JIBM>KCHHE 3apsDKCHHBIX 4YacTUL[ B DJJICKTPUYECKOM Ioye. J[BH)KEHHE B OJHOPOAHOM IIOJE.
JIBu>keHHEe B HEOJHOPOAHOM mosie. IloTeHnunanbHas sHEprus 3apsiia B 3JIEKTPOCTaTUYECKOM IOJIE.

3Hepr1/1;1 B3aHMO,Z[€I>'ICTBI/I}I CHUCTCMbI TOUCYHBIX 3apsA10B.

2.2. DeKTpUYecKHuil TOK
1. IlmotHocTs TOKa W cuia Toka. 3akoH Oma B nuddepeHmmanpHOM ¢opme. VY aenpHas
MPOBOJIUMOCTh M yJeiIbHOE compoTuBiieHne. 3akoH Oma B uHTErpasibHOU ¢opme. CompoTuBIeHUE
npoBogHuka. IlocnenoBarenbHOE MW MApaAIUIENbHOE COCOWHEHUE MPOBOAHUKOB. HenuHelHble

3JIEMCHTHI B LI CIIIX ITOCTOAHHOI'O TOKA.
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2. PaboTa M MOIIHOCTH DJEKTPUUYECKOTO ToKa. TeruioBoe AeHCTBHE 3IEKTPUUECKOro TOKA. 3aKOH
Jxoynsa-Jlenua.
3. CTopOoHHME CUJIbI. DIEKTPOABUKYIIAsA CHJIa UCTOYHHMKA TOKa. 3aKOH OMa ¢ y4€TOM CTOPOHHUX
cui. 3akoH Oma U1 3aMKHYTOM 1ETH.
4.  IlpaBuna Kupxroga.

2.3. MarauTtHoe noJse
1.  MaruautHoe none. 3akoH Amnepa. MHayknus MarHuTHOro nois. 3akoH buo-Casapa-Jlamnaca.
[IpuHUMIT Cynepmo3uIuid MAarHUTHBIX MMOJeld. MarHutHoe Moje OECKOHEYHOTO MPSIMOJUHEHHOTO
MpoBOJHUKA ¢ TOKOM. [lose kpyroBoro BuTkKa ¢ TOKOM Ha ero ocu. Cuia Amnepa. Cuna Jlopenua.
JIBr>KeHUe 3apsyKeHHBIX YACTULl B MATHUTHOM TIOJIE.
2.  Teopema I'aycca mis mMarHUTHBIX nojedl. TeopeMa o0 LMPKYJISALMM MarHUTHOro moiis. Pacuér
MarHUTHBIX TOJIEH MPU MOMOIIM TEOPEMBI O LUPKYISLHUHU. MarHuTHOe 1moje OEeCKOHEYHO MJIMHHOTO
COJICHOMJAa U TOPOUJAIIBHON KATYIIKH.
3. MaruutHoe noJie B BemiecTBe. TOKM HaMarHW4yuBaHus. BekTop HamarHuuuBaHus. MarHutHas
BOCIIPUMMYHUBOCTh M MArHUTHAs MPOHUIIAEMOCTb. BEKTOp HampsKEHHOCTH MArHUTHOTO TIOJIS.
[TonstTue o nua-, mapa- u ¢peppomarsetTuzMe. TeopeMa O HUPKYISIIIMM MarHUTHOTO TOJISl B BELIECTBE.
['pannunbIe yclOBUS.
4.  SIBneHue 3NEKTPOMarHUTHOM MHAYKIMM. 3akoH Papajes Uil 3J€KTPOMATHUTHOW HMHIYKLUH.
IIpaBuno Jlenma. MakcBeitOBCKas TPaKTOBKA SIBJICHUs JJIEKTPOMAarHUTHOM MHAyKUUU. Buxpesoe
AIEKTPUYECKOE TOJIE.
5. Camounaykuusi. MHOyKTUBHOCTh. B3aMMOMHIYKIMS. DHEPrusi MarHUTHOTO MOJS KAaTYIIKU C
ToKOoM. OOBEMHAS TUIOTHOCTD YHEPTUU MarHUTHOTO TTOJIS.

2.4. IlepeMeHHBII JIEKTPHYECKHH TOK
1. Ilepexoansie mporecchl B RC- n RL-niensx. YcnoBue kBa3ucTalmOHapHOCTH.
2. Konebarensupiii koHTYp. CBOOOAHBIE He3aTyxaroniue koseOaHuss B KoHType. CoOcTBeHHas
4acToTa He3aTyXawIux Kojebanwmii. 3aryxaronue kosebanus. Jlorapudpmudeckuii aeKpeMeHT
3aTyxaHMs U JOOPOTHOCTH KOJEOATEIbHOTO KOHTYPA.
3. Ilepemennbiii snextpuueckuid ToOK. [lomydyeHue mnepemeHHoro Toka. Pesuctop B wnenu
MEPEMEHHOT0 TOKa. TermioBoe AeHCTBUE IEPEMEHHOTO TOKa. JlelicTByIolee 3HaUeHUE HANPSIKEHUS U
cuwibl Toka. KOHIEHCAaTOp M KaTylllka WHIYKTUBHOCTH B LIENIM MEPEMEHHOro ToKa. Pe3oHaHC B 1enu

nepeMeHHOro Toka. [IpeobpazoBanue nepeMeHHOro Toka. TpaHnchopmarop.

2.5. Cucrema ypaBHeHuii MakcBesLia
1.  OO6o6menus Teopun MakcBemia. BuxpeBoe anektpudueckoe mone. Tok cMmemnieHus. [Ipumepsr.
Cucrema ypaBHeHui MakcBemia B uHTerpaibHOW (opme. Cucrema ypaBHeHHE MakcBenia B

muddepeHManbHON Gopme.
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2.  DIeKTpOMarHuTHele  BOJHBL. ~ BomHOoBoe — ypaBHeHue.  CKOpPOCTb  pacHpOCTpPaHEHHUS
ANEKTPOMAarHUTHBIX BOJH. OHEPIrUs M HMIIYJIbC 3JEKTPOMarHUTHoro mnois. Bekrop VYmosa-

[TovinTrHTa. [1IKana 3MEeKTPOMAarHUTHBIX BOJIH.

Paznen 3. BoanoBblie nponeccol. Ontuka. KBantoBas pusuka.

3.1. BoiHbl B yIpPyrux cpeaax
1. VYpaBHenue BoJiHbI. BomHOBBIE ypaBHeHHS. CKOPOCTh YHNPYTHX BOJIH. DHEPrUsl YIPYTrOl BOJIHBI.
Crtostumre BOJTHBI.

2. 3Byk. CkopocTh 3ByKa B razax. D¢ ¢ekr Jlomnepa 11t 3ByKOBBIX BOJIH.

3.2. DJIEKTPOMATHUTHBbIE BOJIHbBI
1. BosiHOBO€ ypaBHEHHE 3JIEKTPOMAarHUTHOro moJjisa. Ilmockast snekTpomarHuTHas BojiHA. Ctostdas
QJICKTPOMArHruTHas BOJIHA.
2. DHeprus IEKTPOMAarHUTHBIX BOJH. MIMITyJIbC 3IEKTPOMarHUTHOTO MOJIS.

3. Dddexr Jomnepa mist SMEKTPOMArHUTHBIX BOJIH.

3.3. CBeToBbIe BOJIHBI. ['eoMeTpUYecKkas ONTHKA
1. CseroBas BonHa. Kpusas Buaumoctu. [lokasarens npeaomiaeHus.
2. DnexTpoMarHUTHAas BOJIHA Ha TpaHuLe pasaenia. KoaddumeHTsl oTpaxkeHust U IPOIMYCKaHHS.

3. T'eomerpuueckas ontuka. [{leHTpupoBaHHas onTuyeckas cucteMa. ToHKas JuH3a.

3.4. UnTepdepeHiius cBera
1. Wnrepdepenuus cBetoBbix BosH. KorepeHTHocTh. OCHOBHBIE NMPUHIMIBI MHTEPPEPEHIIMOHHBIX
cxeM. llIupuna uHTEpHEPEHIIMOHHOMN MOIOCH.
2. Wurepdepenunonnsie cxemsl. bunpusma. buzepkano. bunnnsa.
3. WutepdepeHuus cBeTa Npu OTPaXXEHUN OT TOHKHUX IUIACTUHOK. [lnockonapasuienbHble MIIACTUHKH.

Knnnosunneie miactuaku. Konbiia Herotona.

3.5. Iudpakuus cBera
1. Ilpunuun I'toiirenca-®penens. 30061 PpeHens.
2. Hudpakuus OpeHens OT MPOCTEHIIUX TPErpaa: Ha KPyrJioM OTBEPCTHH, Ha IMOJYIJIOCKOCTH U
IeIu.

3. Hudpakuus Opaynrodepa ot menu. JuppakiunonHas peuerka.

3.6. llonsspusanus cBera. B3aumoneiicrBue cBeTa ¢ BelecCTBOM
1. EcrtecTBeHHBIi U monsipu3oBaHHBIM cBeT. OOmwme cBemeHus o mnoispuzanuu. CTeneHb
nojsipuzanuu. 3akoH Maioca.

2. llonspuszanus npu OTpaXeHUU U IpeaoMiieHuH. 3akoH bprocrepa.
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IIpoxokaeHue MI0CKONOIIPU30BaHHOIO CBETA YePE3 KPUCTAIINYECKYIO IIJIACTHHKY.
Hucnepcus cseta. Kiaccudeckas Teopust IUCIEPCHH.

[Tornomenue ceeta. 3akon byrepa. Koaddbunuent mornomenus. Paccesaue csera. 3akoH Panest.

S »w kW

Oddext BaBunosa-Uepenkona.

3.7. KBanToBOONTHYECKHE SIBJICHUS
1. TemoBoe m3nmy4yeHue W JMoMUHecueHIMs. 3akoH Kupxroda. PaBHOBecHas MIOTHOCTh SHEPTUU
U3ITy4EHUs.
2. 3axon Credana-bonpimana. 3akon Buna. ®opmyna Panes-Ixunca. ®opmyna [Tnanka.
3. Topmo3Hoe  peHtreHoBckoe  uznydenue. Doroaddexr. Ilpumenenus  porosddexra.
DOTOYMHOXKUTEIIN.

4. Dddext Komnrona.

3.8. Ctpoenne aTroma
1. 3akoHOMEpPHOCTH B aTOMHBIX crieKTpax. Monenb aroma TomrcoHa.
2. OnbITHI 10 PACCEUBAHUIO a-4aCTHUIl. SIepHast MOJIEeNb aToMa.
3. Tloctynatet bopa. Omneir ®panka u [epma. I[lpaBuno KBaHTOBaHUS KPYroBHIX OpOWT.

DneMeHTapHas OOpOBCKasi TEOPHS BOJOPOAOIO00HOTO aToma.

3.9. D1eMeHTHI KBAHTOBOM MEeXaHUKH
1. Tunore3a ne-bpoitns. BonHoBble cBoiicTBa BemiecTBa. [IpUHIUIBI  HEONpPEAECIEHHOCTH
I'eitzenOepra.
2. VYpasuenue lllpenunrepa. CMbICT TICH-()YHKITHH.
3. KsanTtoBanue sHepruu. KBanToBaHue nMIyibca.

4. TIpoxoxaeHue 4yacTHUIl Yepe3 MOTCHUUAIBHBINA Oapbep.

3.10. ®u3uKa aTOMHOIO AP U JJIEMEHTAPHBIX YACTHIL
1. CoctaB 1 XapaKTEpUCTUKU aTOMHOTO sijpa. Macca 1 3Heprus CBs3M sA1pa. Mojaenn aToMHOTO sjipa.
S nepHble cubl.
2. PaguoakTuBHOCTh. EcTecTBEHHass paguOaKTUBHOCTb. 3aKOH  paJMOAaKTUBHOIO  pacraja.
PannoaktuBHOE paBHOBecHe, o-pacmaa. [ - pacman. DJIEKTPOHHBIA 3axBaT. HeiTpuno, y - myuwn.
HckyccTBeHHast palMOaKTUBHOCTD.
3. llenHasa peakuusi. ATOMHOE OpyXHe. YIpaBisieMas LienHas peakuus. SnepHble peakTopbl U HX
tunsl. Tepmosiaepusie peakiun. [Ipobiaema ynpapisieMolt TEpMOSICpPHON peakLnu.
4. Buapl B3aUMOJIEUCTBUS U KIJIACCHI 3JIEMEHTAPHBIX YaCTHII.
5. Mertoabl perucTpainuu dIeMeHTapHbIX yacTull. KocMuueckue ay4u.

6. Yactuupl 1 antTn4acTulbl. CUCTEMATHUKA AlIEMEHTApHBIX yacTull. KBapku.
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IIpakTnyeckne/ceMUHApPCKHE 3aHATHSA

Pazgen 1. ®uznyeckne 0CHOBbI MeXaHUKH. TepMoaMHAMMKA U MOJIeKYJIsIpHas Gpu3nka

Tema

3agauu 1J19 ceMHHAapa

Kunematuka nBrxeHus: MaTepuanbHON
TOYKH

1.(1,4,5,8,9, 12

1.(14, 15, 16, 18, 20, 21)

3axonsl HeroTona. HekoTopsle cnenctaus
Y IIPUMEHEHUs 3aK0HOB HproToHa

1.(60, 63, 65, 67, 69, 71.)

1.(73, 80, 87, 89, 95)

Pabota u sHEprus. 3aK0HBI COXpaHEHUS
DHEPIUU U UMITYJIbCa

1.(120, 121, 123, 125, 126, 127.)

1.(128, 132, 135, 137, 139, 144.)

Mexanuka TBEpAOTro TENa

1.(216, 217, 220, 222, 226, 227.)

1.(278, 280, 282, 283, 284, 285.)

MexaHnueckue KojieOanus

3.2,5,8, 12, 15, 16.)

KonTtponbnast pabora Nel

Beenenue. Temmneparypa

6.(1,2,3,4,5, 6),

6.7,8,9, 10, 12)

IlepBoe Ha4asI0 TEPMOAUHAMUKHU

6.(13, 14, 22, 23,24,26)

BTopoe Hauano TepMoguHaMUKH

6.(137, 140, 141, 142,145,)

@Da30BbIC PABHOBECUS U NIPEBPALLICHNS

6.(327, 328, 340, 342, 348, 349, 352.)

Kontponbnas pabora No2

Pa3zgea 2. DiieKTpU4eCcTBO 1 MATHETH3M

DIIEKTPUUYECKOE MOJIE

2'(17 27 3’ 4’ 5);

2.(8, 10, 12, 14, 19);

2.(24, 25, 30, 31, 32);

2.(36, 37, 38, 39, 43);

DIIEKTPUUYECKUHN TOK

2.(155, 159, 162, 169, 172);

2.(176, 180, 181, 186, 190);

Kout

posibHast pabota Nol.

MaruutHOE 110J1€

2.(225, 226,227,232, 234);

2.(238, 240, 245, 246, 248);

2.(253, 254, 255, 256, 267);

2.(287, 293, 294, 296, 303);

2.(317,319, 324,326, 331);

[lepeMeHHBIN ANEKTPUUECKUNA TOK

3.(115, 122, 128, 131, 136);

3.(139, 140, 146, 152, 157);

Cucrema ypaBHeHU MakcBemia

3.(161, 162, 163, 165);

Kontponbnas pabota No2.

Paszgen 3. BoainoBbie npoueccbl. Ontuka. KBantoBasi pusunka.

Bonssl B ynipyrux cpenax

3.(195, 197, 211, 193, 214)

QHGKTPOMaFHI/ITHI)Ie BOJIHBI

3.(274, 275, 278, 283, 285)

doromerpus. ['eomerpruyeckas onTuka.

4.(26, 33,37, 39, 44, 48)

Wnrepdepennus cera.

4.(85, 86, 87, 89,90, 91)
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Judpaxius ceera 4.(118, 120, 125, 127, 129)

[Tonsipuzanus ceera 4.(187, 190, 191, 196, 201)
Kontponbnas padota Ne 1
KBanTtoBoonTudeckue siBIeHUs 6.(229, 231, 232, 234, 239, 240)
Ctpoenue aToma 5.(39, 40, 42, 44, 48, 50, 55)

5.(86, 88, 93, 95, 97, 99)

5.(115, 122, 126, 128, 132, 133)

OneMEeHTHI KBAaHTOBOM MEXaHUKH 5.(135, 137, 138, 140, 152, 154)

5.(158, 160, 162, 166, 170)

5.(237, 239, 242, 244, 249, 251)

®du3uKa aTOMHOTO SApa U 3JIEMEHTapHBIX
YaCTHII

5.(275, 2717, 278, 280, 281, 285, 292)

KonTtponbHas padora Ne2

JlabopaTopHble 3aHATHS

Pa3nes 1. dusnyeckne 0CHOBbI MeXaHUKHU. TepMoIMHAMHKA M MOJIeKyIsApHas (pU3nKa
3ansrue 1. Bemonnenue mad. pabotel Nel. «MccinenoBanne nmpsSIMOJIMHEHHOTO JBMYKEHUS TEN B TIOJIE
TSKECTH Ha MalluHe ATBYyAay.
3anstue 2. Bomonnenune mab. paborer Ne2. «OmpeneneHue CKOPOCTH TOJeTa MyIH METOI0M
OAIUTHCTUYECKOTO MASITHHKA.
3ansrue 3. Bemonnenue 1a6. padotel Ne3. «M3yueHne 3aK0HOB BpalaTeIbHOTO JIBIKEHUS TBEPIOTO
TeJa Ha KpecTooOpa3zHoM MasTHUKE OOepOekay.
3anstue 4. Bomonnenue naGopatopHoit pabotbl Ne4 «l3yyeHne rapMOHMYECKHX KoOJeOaHUI.
DU3NYECKUN MASITHUKY
3ausarue 5. Crava 3a10DKEHHOCTEH.
3ansTue 6. Beimonnenue maGopartopHoil paboTel NeS. «OkcmepuMeHTalbHas MPOBEpKa 3aKOoHA
[apns u onpeaeneHue TEPMUIECKOT0 KO (HULIUEHTA TaBICHUS.
3ansTue 7. Bomonnenue naboparopHoil paboTel Ne6 «OrmpeneneHue OTHOLICHHUS TEIIOEMKOCTEH
Cp/Cy Bo31yxa MeToioM Kiiemana u Jlezopmay.
3ansrue 8. Beimonnenue mabopatopHoit  paboTel  Ne7  «OmpezneneHwe  yACIbHOM  TETIOTHI

napooOpa3oBaHMsI BOABIY.

Pa3zgen 2. DiieKTpU4ecTBO 1 MATHETH3M
3aunsarue 1. Jlaboparopnas padota Nel. M3yuenue naboparoproro komriekca JIKI-6.
3ansarue 2. JlaboparopHas padota Ne2. M3mepenne Mu3IeKTPUIECKON TPOHUIIAEMOCTH.

3ansaTue 3. JlabopaTtopHas padbota Ne3. MccnenoBanue mporecca pa3psaky KOHISHCATopa.
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3ansaTue 4. Cnada mabopaTopHBIX PadoT.
3ansrue S. JIaboparopHas padora Ne4. Mi3MepeHus: MHIYKIIMA MAarHUTHBIX MTOJIEH.
3ansarue 6. JlabopatopHas padora NeS. M3mMepeHre MarHUTHOM MPOHHUIIAEMOCTH W HCCIICIOBAHUE
MarHMTHOT'O THCTEpe3uca.
3ansatue 7. JlabGopatopHast pabora Ne6 M3ydeHue SBICHUS 3JIEKTPOMAarHUTHOW  MHAYKIHUU U
u3MepeHue Kod(pPUIMEHTOB caMO U B3aUMOWHIYKIIHH.
3aunsrue 8. Cnaya 1abopatopHbIX padoT.
Pasznea 3. BostnoBbie npouecchl. Ontuka. KBanroBasi pusuka.
3anstue 1. Pabora Nel. MzydeHnue coOCTBEHHBIX KOJIE€OaHUN CTPYHHBI.
3anstue 2.Pabota Ne2. Onpenenenue poKyCHBIX pacCTOSHUI cOOMparoLIeil U paccenBaromeii TUH3.
3ansrue 3. Pa6ora Ne3. M3aMepenue JyIMHBI BOJTHBI CBETa B MHTEPPEPEHIITMOHHOM OMBITE ¢ OUTTPU3MOM
Openens.
3ansrue 4. Pabora Ne4 M3yuenue nudpakuuu cBeta AMPppakiuoOHHON peméTKe Ha MIEIH.
3ansrue S. PaGora Ne5. Onpenenenue nocrostHaoi Purdepra.
3aunsrue 6. Pabora Ne6. OnbiT @panka - ['epra.
3aunsrue 7. Pabora Ne7. Onpenenenue nocrossuaor Credana-bonpimana.

3ansTue 8. Pabora Ne§. SInepHbie BECHI.

4.3. [lepeyeHb yueOHO-METOAUYECKOT0 O0eceYeH s JAJIs1 CAMOCTOSATEILHON padoThl CTYJA€HTOB

1. lMomnecuwrii JI.B., HleneneB A.A. JlaGoparopHbiii mpaktukyMm. Yacte [. dusmdeckue OCHOBBI
MexaHuku. - Capos: Cap®TH, 2007. - 56 c.

2. TlopnecHslii B, [enenes AA. JlaGopaTopHblii IPAKTUKYM. Mexanuka
x)uakocted. TepmoanaamMuka U1 MoJiekyisipHas ¢usuka. - Capos: Cap®TU, 2005.-40 c.

3. Kocsik E.I'., JIe6ener O.H. JlabopaTopHblit mpakTukyM. Ontuka u BoiHbL - CapoB: Cap®TH, 2015.-
72 c.

4. Kocsix E.I'., JIe6ene O.H. JIaboparopHslit mpakTukyMm. AtomHas ¢usuka. - Capos: Cap®TU, 2017.-
70 ¢

S. OIIEHOYHBIE CPEJICTBA JUIsd TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAIIMHA IO U'TOTAM OCBOEHUA JUCIHUATLTAHBI

@OH/ OLIEHOYHBIX CPEJCTB MO AMCUUILUIMHE 00ECIeUYUBACT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3yabTaToB 00y4deHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHUITUN TEKYIIETo,

PyOEKHOTO U IPOMEKYTOUHOTO KOHTPOJISL IO JUCIIUIIIUHE.
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5.1. IlacnopT ¢oHAA OLIEHOYHBIX CPEACTB MO IMCHHUILTHHE

CBs3p  MeXIy (OPMHPYEMBIMH KOMIIETCHIMAMU M (OpMaMU KOHTPOJIA

MIpEACTaBJICHA B CIICAYIOIEH TabnuIie:

X OCBOCHUA

Ne HaumeHnoBaHue pa3nena Komnerenuust HNuaukatopsl Texymuii
0CBOEHHS KOHTPOJIb,
Hepes
Paznen 1 Tema 1.1 Brenenue. Kunematuka OIIK-1 3-OIlK-1, VY-OIIK-1, | A3, YO (1-2)
JIBUYKEHUS] MATEPUAIIBHON TOYKU B-OIIK-1
Tema 1.2 3akons! HetoToHa. I3,V0 (3-4)
HexkoTtopeie cieacTBrs U MPUMECHEHUS
3akoHOB Hpl0TOHA
Tema 1.3 PabGora u sHEpTHS 13, YO (5-6)
Tema 1.4. Mexanuka TBEPAOTO Tea 13, YO (7-9)
Tema 1.5. Mexanndeckue KoeOaHust Kontp. - 10
Tema 1.6. Beenenue. Temmepartypa. J3, YO (11-12)
Tema 1.7. [TepBoe Hagao I3, YO (13-14)
TEPMOJINHAMHKHI
Tema 1.8. Bropoe Hagamno I3, YO (15)
TEPMOJIWHAMHUKH.
Tema 1.9. ®azoBsie paBHOBECHS U Kontp. - 16
TIPEBpaNICHHS
Pasznen 2 Tema 2.1. DiekTpuUecKoe moje OIIK-1 3-OIlK-1, Y-OIIK-1, | 3, YO (1-6)
Tema 2.2. DneKTpuIeCKUN TOK B-OIIK-1 Kontp. - 7
Tema 2.3. MarauTHOe TIoJIe J3, YO (8-11)
Tema 2.4. [TepemeHHBIH I3, YO (12-15)
3JIEKTPUYECKHUI TOK
Tema 2.5. Cucrema ypaBHEHUI Kontp. - 16
Makcaeiuia
Paznen 3 Tema 3.1. BonHbl B ynpyrux cpeaax OIIK-1 3-OIlK-1, V-OIIK-1, | A3, YO (1-2)
Tema 3.2. D1eKTpOMarHuTHbBIC BOJIHEI B-OIIK-1 A3,Y0 (3)
Tema 3.3. ®oTomeTpusi. I3, VO (4-5)
I'eomeTpuueckas OonTHKa
Tema 3.4. Unrepdepennus cera A3, YO (6-7)
Tema 3.5. [ludpaxius cBera 13, VO (8-9)
Tema 3.6. [Tonspusamus cBeta Komntp. - 10

Tema 3.7. KBaHTOBOONTHYECKHUE
SIBJICHUS

Tema 3.8. Ctpoenue aToma

Tema 3.9. Di1eMeHTH KBAHTOBOM
MEXaHUKHU

713, YO (11-12)

J13, VO (13-14)

Komntp. - 16

5.2. Tunosbie KOHTPOJIBHBIC 3aJaHUd WM HHBbIC MaTEpHaAJbI, HCOﬁXO}II/IMLIe AJIsA OHE€HKH

3HAHUH,

YMEHHUid,

HABBIKOB M (WJIH) ONbITA JAeATeJbHOCTH,

XapaKTepu3yKlue J3Tamnbl

(¢GopMupoBaHusi KOMIIETEeHUM B Mpollecce 0CBOEHHUSI 00Pa30BaTeJIbHONH MPOrPaMMBbl

5.2.1. IlpuMepHBIe BONPOCHI K IK3aMEHY

Pa3neu 1. dusnyeckue 0CHOBbI MeXxaHUKHU. TepMoguHaMuKa.

1. W3mepenue pusnueckux BeTHMUMH. EMUHHUIIBI U3MEpEHHS U Pa3MEPHOCTh (PU3UUECKUX BEJIWYMH.

OcCHOBHBIE €IMHULIBI U3MEpEeHUs1 B MexkyHapoaHou cucreme CU. [Ipsmbie 1 KOCBEHHBIE U3MEPEHMUSI.

OO6paboTka pe3ynbTaToB u3MepeHuid. CiydaliHple M CUCTEMAaTHYECKHe MorpentHocT. M3o0paxeHue
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HKCHEPUMEHTAIBHBIX pEe3yslbTaToB Ha rpadukax. cmomnb3oBanue rpapukoB s 00pabOTKU
pe3yJIbTaTOB U3MEPEHUN.

2. MarepuanpHas Touka W abcomoTHO TBEpmoe Tenmo. Cucrema otcuéra. Pammyc-Bektop. 3akoH
newkenus. Tpaekropus. [IyTe u nepemerienue. Ckopocts. Y ckopenue. ['omorpad ckopocT.

3. PaBHomepHOe nBmxeHue. PaBHoyckopenHoe nBuxkeHue. Ilpumep: nBrmxeHue tena, OpOIIEHHOTO
IIOJ1 YIJIOM K TOPU30HTY.

4. JIBM)KEHHE TOYKH IO OKPYKHOCTH. YTJIOBas CKOPOCTh M YIioBoe yckopeHue. HopmanbHOe u
TaHreHuuanpHoe yckopeHus. [loaHoe yckopenue.

5. Tlepssrit 3akon HeroToHa. (3akoH nHepruu ['anwes). [loHsaTHe HHEPIHATLHON CHCTEMBI OTCUYETA.
Macca u uMmnynsc tena. Macca - Mepa MHEPTHOCTH Teil. VIMIysbec Te€na M CUCTEMBI Tell. 3aKOH
COXpaHEHUs HMMIYJbCa JUIsl 3aMKHYTOM CUCTEMBI JBYX MAaTEPUAIbHBIX TOYEK. AJJUTUBHOCTD U 3aKOH
COXpaHEHUs MaCCHI.

6. Cuna.. Bropoii 3axkon HproToHa kak ypaBHeHHE aABMKeHUsA. llpencraBieHue o penieHUH
ypaBHeHUs IBHWKeHUA. Ponb HauvanpHbIX ycnoBuid. Tperuii 3akoH Herorona. B3ammopnencrsue nByx
MaTepualbHbIX TOUYEK. B3aumonelicTBUE CUCTEMBI MATEPUATIBHBIX TOYEK.

7. 3aKoH COXpaHEHHs HMIIyJbca JJIsI CUCTEeMbl MarepHalbHbIX Touek. LlenTtp macc. Teopema o
JBUKEHUHU LIeHTpa Macc. [Ipumepsr.

8. JIBmxkeHue Ten ¢ nepeMeHHON Maccoil. PeaktuBHoe nBuxenue. @opmyina [{noakosckoro.

9. PaGota. PaboTa mocTOsTHHOW CHIIBI TIPH MPSIMOJUHEHHOM JABMKEHUHU. PaboTa nmpu KpUBOJIWHEHHOM
NBIDKEHUN. MOIITHOCTE.

10. 3akoH coxpaHeHus MexaHudyeckod osHepruu. [Ipumepsl. KoneOanusi rpyza Ha MpyXKHHE.
JIBr>KeHUE Tena B MOJIE TSYKECTH. Y IPYTUE COYAAPEHUS TEI.

11. MoOMEHT cuiibl 1 MOMEHT UMITYJIbCA OTHOCUTEJIBHO HEMOJBHKHON TOYKM W HEMOJBHM)KHOU OCH.
YpaBHEHHE MOMEHTOB.

12. 3akoH coxpaHEHHsS MOMEHTA UMITYJIbCa JJIsi CHCTEMbI MaTEPUAIIbHBIX TOUYEK.

13. JIBwxkeHue B LeHTpaabHOM noje. 3akonsl Kemiepa. Kocmuueckue ckopocTH.

14. BpameHnue TBEPIOTO Tejla OTHOCUTEILHO HEMOABUKHON OCH. MOMEHT UMITyJIbCa U KMHETUYECKas
SHEprusi TBEPAOTO TENA, BPAIIAIOIIETOCS OTHOCUTEIBHO HEMOJIBM)KHOM OCH. MOMEHT WHEpLHH.
YpaBHEHHE MOMEHTOB ISl BPALLEHUs TBEPIOTO OTHOCUTEIILHO HENOABUKHOU OCH.

15. YpaBHeHust ABMKEHHS M paBHOBecHs TBEpAOro Tena. Yucno cremeneit cBOOOIbI TBEPIOTO Tea.
YpaBHEHUS IBUKEHHUS. Y CIOBUS paBHOBeCHs. [[oHATHE CTAaTUYECKU HEONIPEAECIIEHHBIX CUCTEM.

16. OcHOBHBIE TOHATHS | OMpEneTeHUs KonebaTeabHbIX mpoleccoB. [lepuoaudyeckue KojeOaHUsI.
[Tepuon n vacrora konebanus. ["apmonnueckue konedbanusi. CBOOOIHBIC U BHIHYXICHHBIC KOJICOAHMUS.

Pe3onanc. ®azoBas minockocTb. Pa30Bast TPACKTOPHS TAPMOHUYECKOTO KOJICOaHusl.
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17. CBoOoaHble He3aTyxaroliue KojeOaHUs rpy3a Ha MNpYyXKHHE (TapMOHHYECKHI OCLMILIATOP).
MaremaTnueckuii MasiTHUK. PU3HYECKUI MATHUK.

18. T'apMoHHUYECKHIT OCIMIUIATOP C BSI3KUM TpeHueM. Jlorapudmudeckuii TEKpeMEHT 3aTyXaHHs U
TO0OPOTHOCTH OCHUJUIATOPA.

19. BoiHyX/aeHHBIE KoJeOaHUs TapMOHUYECKOTO OCHIILIATOpa. PesonaHcHble kpuBble. PesonancHas
4acToTa.

20. MosekynsipHO-KUHETUYECKUI U TEPMOJUHAMUYECKUI MOAXO/Ibl K U3YYEHUIO SIBJICHUN MPUPOIBI.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu BemiecTBa. Monb BemiectBa. Yucio
ABoragpo.

21. WpeanpHplil ra3 B MOJEKYJISIPHO-KMHETHYECKOW Teopuu. OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-
KMHETUYECKON TEOPUU UACAIBHOTO rasa.

22. Temneparypa u TepMOAMHAMUYECKOE paBHOBecue. TemnepaTypHsie mkaibl Llenscus u KenbBuHa.
MonekyIapHO-KHHETUYECKUI CMBICI TeMIeparypsl. PacnpeneneHue KUHETHYECKOW JSHEPrHH 110
CTETIEHSIM CBOOO/IBI.

23. MakpocKOnM4YecKue (TepMOAMHAMUYECKHE) MapaMeTphl. YpaBHeHne COCTOSTHHSI.
KBazucrarnueckue npoiecchl.

24. WneanbHbIl U HEUJCANbHBINA T'a3bl. Y PaBHEHUE COCTOSHUS UACAIBHOrO ra3a. 3aKOHbI HI€aTbHOTO
rasza. YpaBHeHUE COCTOsIHUA ra3a Ban-nep-Baansca.

25. llonatue o BHYTpeHHEH OSHepruv. BHYTpeHHsAs »dHeprus wuaeanbHOoro rasa. Pabora B
TepMoauHamMuKu. PaboTa uieanbHOro ra3a B M30Mpolieccax.

26. Temmooomen. KommuectBo Temnotel. TermmoémkocTs. IlepBoe Havano TepMOIMHAMHKH.
IIpumeHneHue nepBoro Hayajia TEPMOJAMHAMUKH K U30MPOLIECCaM UAECATBHOTO rasa.

27. Anuabatmyeckuii mporecc. YpaBHenue Ilyaccona. Ompenenenue Cp/Cymeromom Kiemana u
He3zopma.

28. TemuoBas mammHa. KosgduimenTt none3Horo AeHCTBHUS TEIIOBON MAITUHBI.

29. lNukn Kapno. Mammna Kapuo u eé KIIJI. Teopemsl Kapno. TepmoanHamuueckas mikaia
TEeMIIepaTyp.

30. DHTponusa uaeaIbHOTO ra3a. JHTponus raza Ban-nep-Baanbca.

31. ®a3za BemectBa. da3oBblil nepexo. Juarpamma coctostHuil. TpoiiHas TOUKa.

32. IlnaBneHWe W KpUCTALIU3AlMA. YJelnbHAas Teriora IulaBieHus. l[lapooOpasoBanue u
koHaeHcauus. Mcnapenue. Haceiuennsiii nap. Bnaxnocts Bo3ayxa. Kunenue. YnenbHas Termiora
mapooOpa3oBaHus.

33. Pacmpenenenue MOJEKyJ MO CKOPOCTSIM. 3aKOH pacmnpeaeneHuss Makcpemna. Pacnpenenenue
MOJICKYJ 10 abCOJIIOTHOW BEJNMYMHE CKOpOocTH. Pacmpenenenue mo sHeprusiM. CpenHue CKOpOCTH

MOJICKYJT UACAJIBHOT'O I'a3a.
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34. 3akon pacnpenenenus: boiabimana.

35. Outponus u BeposTHOCTh. DiykTyanuu.

Pa3nes 2 DiieKTpru4ecTBO 1 MarHeTH3M

1. Dnextpuueckuil 3apsii U DIIEKTPUYECKOE I0JIe. 3aKOH COXPAaHEHUs 3JIEKTPUYECKOIro 3apsja.
HanpsikéHHOCTS - critoBast XapaKTepUCTUKA MTOJIS.

2. 3axoH Kynona. [lone Toueunoro 3apsaa. [IpuHIMI CyNepno3UIIUM 3JIEKTPOCTATUUECKUX MOJICH.
OnexTpuuecKkui qunoib. JJunonasHelii MoMeHT. Iloe ToueuHoro 1umouis.

3. Ilorox BekTOpHOro moOJA. OJeKTpocTaTudeckas Teopema [‘aycca B HMHTErpaJlbHOM U
muddepennmanbaon hopme. [loHSITHE O AUBEPTEHIIMN BEKTOPHOTO TIOJIS.

4. Ilpumenenme Tteopembl [aycca st pacuéra siekTpocrarumueckux mojed. Ilome cdepsr u
0ECKOHEUHOM! MIIOCKOCTH, PABHOMEPHO 3apsKEHHBIX O MOBepXHOCTH. [1one 6eckoHeyHOro HMIMHAPA
U I1apa, PAaBHOMEPHO 3apsKEHHBIX IO 00BEMY.

5. ITloTeHuManbHOCTH 3JEKTPOCTATHYECKOro Iouisl. TeopeMa O HUPKYISILUU 3JIEKTPOCTATHYECKOTO
nonsi. PaszHocte mnoreHmmanoB. I[lortenuman. Ilorenmuan mons TodeuHoro 3apsna. [lpuniun
CYNEpHO3ULIMHM Uil HoTeHUuanoB. CBA3bp HaNpsDKEHHOCTHM M noTeHiuana. CuioBble JMHUHA U
SKBUIIOTEHIMAJIBHBIE IOBEPXHOCTH.

6. DnekTpuyeckoe moje B BeniecTBe. [IpOBOAHMKM B 3JEKTPOCTATUYECKOM MoJie. JIUAJIEeKTpUKH B
AJIEKTpOCTaTHYECKOM  Tose. Bektop  nonsipuzanmu. BekTop  2JIEKTpUYECKON  MHAYKIWH.
[TonsipusyemMocTb M AMDJIEKTpUYECKas IPOHULAEeMOCTb. Teopema I'aycca st IUAIEKTPUKOB.
I'pannuHbIE yCI0BUSL.

7.  DIeKTPOEMKOCTh MPOBOJHUKOB U KOHJIEHCATOPOB. EMKOCTh yeIMHEHHOTO MPOBOJAHMKA. EMKOCTS
koHzeHcaropa. [Imockuii konnencarop. Chepuieckuii KOHIEHCATOP.

8. CoenuHeHUs KOHJEHCATOPOB B 3JIEKTPUYECKOM LENMU. DHEPrusl 3apsyKEHHOro KOHAEHCATOpA.
OOBEMHAS TUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TOJISL.

9. JIBmkeHue 3apsHKEHHBIX YacTUIl B JJIEKTPUYECKOM Moje. JIBukeHne B OJHOPOAHOM IIOJIE.
JIBrkeHrne B HEOAHOPOAHOM Tmosie. [loTeHnmanbHas 3HEprus 3apsna B EKTPOCTATUYECKOM IIOJIE.
OHeprus B3aUMOJEHCTBUS CUCTEMbI TOUEUHBIX 3apsi/10B.

10. IInotHOCTF TOKAa W cwia Toka. 3akoH Owma B auddepeHnuanbHoi (opme. Y naenbHas
MPOBOJIUMOCTh M YAEIbHOE CONMpOTHBIEHHE. 3akoH OMa B MHTErpanbHOil dopme. ConpoTHUBICHHE
npoBogHuka. IlocnemoBarenbHOE W MapalljIelbHOE COCIWHEHUE MPOBOAHUKOB. HenuHelHbie
3JIEMEHTHI B LIETISIX IOCTOSTHHOTO TOKA.

11. PaGora U MOIIHOCTH 3JEKTPUYECKOTO TOKa. TerioBoe NeHCTBHE AJIEKTPUYECKOTO TOKA. 3aKOH

Jxoynsa-Jlenua.
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12. CropoHHME CHIIBI. DIEKTPOABUXKYIIAsl CUIa UCTOYHMKA TOKA. 3akoH OMa ¢ y4€TOM CTOPOHHUX
cuit. 3akoH Oma Juis 3aMkHyTO# 1enu. [Ipasuna Kupxroda.

13. MarautHoe noisie. 3akoH Ammnepa. Maaykuuss MarauTHOro notig. 3akoH buo-Casapa-Jlamnaca.
[IpuHIMIT Cynepmo3uIMid MAarHUTHBIX MMOJeld. MarHutHoe Moje OECKOHEYHOTO MPSIMOJIUHEHHOTO
IIPOBOAHMKA C TOKOM. [lose KpyroBoro BUTKa ¢ TOKOM Ha €ro OCH.

14. Cuna Amnepa. Cuina JlopeHua. JIBu>keHHE 3apsKEHHBIX YAaCTHUL] B MATHUTHOM II0OJIE.

15. Teopema I'aycca jisi MarHUTHBIX Tosed. Teopema O UUPKYJSIMA MAarHUTHOrO mosis. Pacuér
MarHMTHBIX TOJIEH MPU MOMOIIM TEOPEMBI O LUPKYISILHMHU. MarHuTHOe 1moje OECKOHEYHO JJIMHHOTO
COJICHOMJIA U TOPOUJAIIBHON KATYIIKH.

16. MarnuTHOe mojie B BemlecTBE. TOKM HaMarHW4MBaHUA. BekTop HamarHuuuMBaHusl. MarHuTHas
BOCIIPUMMYMBOCTb U MarHUTHAs! IPOHUIIAEMOCTb. BEKTOp HaNpsy)KEHHOCTU MarHUTHOTO MOJIS.

17. Tlonsatue o ama-, mapa- u (QeppomarHerusme. Teopema O HUPKYISIMA MArHUTHOTO TIOJIS B
BeulecTse. [ paHn4HbIE YCIOBHUSL.

18. SIBneHue »yIeKTpOMAarHUTHOW MHAYKIMHM. 3akoH Papanes uid 3J€KTPOMAarHUTHOM HHIYKIHH.
[IpaBuno Jlenna. MakcBeioBCKash TPAaKTOBKA SIBJICHHUS AJEKTPOMArHUTHOM WMHIAYKIMU. Buxperoe
ANEKTPUYECKOE TOJIE.

19. Camounnykuus. MHIykTUBHOCTH. B3auMomHAyKuMsl. DHEpruss MarHUTHOTO MOJS KaTyHUIKU C
ToKOM. OOBEMHAS TUIOTHOCTD YHEPTUH MAarHUTHOTO TTOJIS.

20. ITepexonnsie nmpoueccsl B RC- u RL-niensix. Y ciaoBue KBa3uCTallMOHAPHOCTH.

21. KonebarenpHbii KOHTYp. CBOOOJHBIC He3aTyxaromue KojeOaHuss B KoHType. CoOcCTBeHHas
gacToTa He3aTyxalommx Kkoiebanuii. 3aryxaromme koneOanus. Jlorapudmudeckuii IeKpeMEHT
3aTyxaHMs U JOOPOTHOCTH KOJIEOATEIBHOTO KOHTYPA.

22. IlepeMenHsblii dyekTpuyeckuii ToK. IlomydeHue miepeMeHHOro Toka. Pesuctop B 1menu
MEPEMEHHOT0 TOKa. TermioBoe AeHCTBUE IEPEMEHHOTO TOKa. JlelicTByrolee 3HaUeHUE HANPSIKEHUS U
CHJIBI TOKA.

23. KonpaeHcarop U KaTylIKka HHAYKTUBHOCTH B L€ IEPEMEHHOTO TOKA.

24. Pe3onaHc B 11enu nepeMeHHoro Toka. [Ipeobpa3oBanue nepemeHHOTO TOoKa. Tpancdopmarop.

25. O06o6menus Teopun Makcpema. BuxpeBoe anekrpuueckoe mose. Tok cmerieHust. [Tpumepsr.

26. Cucrema ypaBHeHMI MakcBemia B MHTerpanbHoi ¢gopme. Cucrema ypaBHeHuid MakcBenia B
muddepeHManbHON Gopme.

27. DnexTpoMarHuTHbE  BOJHBL. ~ BoinHOBoe ~ ypaBHeHHMe.  CKOpOCTh  paclpOCTpaHEHMs
JJEKTPOMArHUTHBIX BOJH. OHEPrUs W UMIIYJIbC 3JIEKTPOMarHuTHOro nosst. Bekrtop VYmoBa-

[TovinTrHra. [1IKana 3MeKTPOMAarHUTHBIX BOJIH.
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Pa3nea 3. BoatHoBble nponeccsl. OnTuka. KBantoBas ¢pusuka

1. BomHOBOEe ypaBHEHHE. YpaBHEHHE MOHOXPOMATHUYECKOH Oeryiieil BOJHBI, OCHOBHBIC
XapaKTEPUCTUKH BOJIH.

2. DJEeKTpOMarHUTHHIE  BOJIHBI. BonHoBoe  ypaBHeHmUE. CkopocTh  pacnpoCTpaHEeHUs
AJEKTPOMArHUTHBIX BOJIH.

3. OnexkTpomarHutHas npupoga cBera. ONTUYECKUI M BUAMMBIN JUaNa3oOHbl 3JIEKTPOMArHUTHBIX
BoiH. BomHoBoe ypaBHenme. CkopocTh cBeTa. ['apmoHmdueckass BosiHa. Ilmockue u cdepudeckue
BOJIHBL. BoTHOBO#M (pOHT.

4. Tlonspuzauusi 3JIEKTPOMArHUTHBIX BOJIH. JIMHEWHas, KpyroBas, 3JUIMNTHYECKAs MOJISPU3ALIMH.
EcrecTBeHHbIN CBET.

5. Hemonoxpomarudeckue BoaHbI. CIIEKTpaIbHbIA COCTAB CBETOBOI'O UMITYJIbCA.

6. T'eoMerpuueckas ONTHKA.

7. WutepdepeHiuss MOHOXpOMAaTHYeCKUX BOJH. JIBynmyueBas wuHTepdepeHuus. Cynepno3unus
IUIOCKUX BOJIH. Pa3HOCTH X0za. Y cnoBus nHTEpHEpEeHIIMOHHBIX MAKCUMYMOB U MUHHUMYMOB.

8. MWurtepdepeHnus B TOHKHMX IUIeHKax. [lojockl paBHOW TOJIMIMHBI W PABHOTO HAKIIOHA.
[IpocBeTiieHNE ONTHKH.

9. MWnrepdepenumonnsie mnpubopsl. bunpusma. bununza.  Wntepdepomerp Maiikenbcona.
[Tpumenenne uHTEpHEPEHIIMOHHBIX TPUOOPOB.

10. Ipunnun Iroiirenca-Openens. Meton 30H Dpenens. udpaknus DpeHenss HA Kpyriom
oTBepcTUH. 30HHas uiactTuHKa. [IstHo [lyaccona.

11. Jdudpakuus @paynrodepa. JJudpakuns cera Ha menu. JJudpakiunonHas pacxoauMoCThb.

12. JIudpakunonnas pemierka. Jucnepcronnas obnacts. Pazpemiaromas criocoOHOCTb.

13. 3akonHbl oTpaxkeHus u npenomiieHus. [longpuszanus cBeTa Mpu OTPAKEHUU U MPEITOMIICHUH. Y TOJ
bproctepa. Koaddummentsr oTpakeHus: u mpernomieHus cBera. [loHoe BHYTpeHHEE OTpakeHUe
CBETa.

14. JIBoiiHO€E myuenpesoMiIeHuE B aHU30TPONHbIX KpucTtaiiax. [Tocrpoenue I'oiirenca. [lonsipusanus
CBeTa IpH JABOWHOM JiyuenpenomiieHuu. [lonaspuzanronssie GUiIbTpbl

15. Jlucnepcus cBeTta. DJEKTpOHHasi Teopusi aucnepcuud. HopmanbHas ¥ aHOMaibHas HUCIEPCHUU.
BonnoBoii naker. I'pynmnoBas CKOpOCTb.

16. TemoBoe M3NMy4YEHHE U €r0 XapaKTEPUCTHKH: M3ITydaTesbHAs U MOTJIOIATeNbHast CIIOCOOHOCTH,
SHepreTuveckas CBETUMOCTb. 3akoH Kupxroda.

17. AOGCONIOTHO YepHOE TEJO U ero Mojeib. 3akoH Ctedana-bonpiivmana. 3akonsl Buna.

18. KBanToBas Teopus TeruioBoro uznydenus. @opmyna [Inanka. O0bsicHEeHHE 3aKOHOB M3JTyUYCHHUS C
nomoInkko popmyssl [lnanka.

19. TexHuyeckue NpuMEHEHMs TEMIOBOIO M3ydeHusl. OnTuyecKas NTUupoOMeETPUs.
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20. @oroanekrpuueckuii 3pdext. Onbitel I'epa u  CromeroBa. OCHOBHBIE 3aKOHOMEPHOCTH
BHemHero ¢goroapdexra. KBanrosass teopust porordpdexra. Popmyna DiiHTeiiHa. BHYTpeHHUE 1
BeHTHJIbHBIN (hoToddekT. [Ipumenenns ¢potordhdexra. DoTOyMHOKUTENH.

21. Dddext Komnrona u ero o0bsCHEHHE Ha OCHOBE 3aKOHOB PEISITUBUCTCKON MEXaHUKH.

22. KopmyckynspHasi Teopusi CTpoeHus BemiectBa. Mopens aroma Tomcona OmbiTel U opmyna
Pesepdopna. [Inanerapuas mogens aroma u e€ Tpyanoctu. [locrynarsl bopa.

23. OmbiTel ®panka u ['epra. DnemeHTapHast 00POBCKast TEOPHS BOJOPOIHOTO aToMa.

24. BomuoBbie cBoicTtBa uactuil. Omnbitel JleBuccona u JDkepmepa. [ludpakmus >3JIEKTPOHOB.
I'unoresa ae bpoiins. [Ipunnun Heonpenenennoctu [ aitzenoepra.

25. Ypasuenue llpénunrepa. BonHoBas ncu-QpyHkuus u ee GU3NIECKUil CMbICIT.

26. Yactua B OECKOHEYHO TUIYOOKOW TMOTeHIUadbHOM sime. IIpoxoxkmeHwe dYacTuIl] uepes
MOTEHITUATBHBIA Oapbep.

27. PenTreHoBckoe u3iaydeHue. TOpMO3HOM U XapaKTEPUCTUUECKUIN CIIEKTpPHI. 3aKOH Mo3iu.

28. ATOMHOE S7JpO U €r0 OCHOBHBIE XapaKTEPUCTUKU. 3apsI0BOE U MAaccOBOE e€ja. SlnepHble CUibl U
ux npupoja. M3oromsl, nuzoMepsl U u3obapel. KanenbHas u oOonodyeyHass MOJIEIN CTPOCHHUS sifipa.
Marunyeckune ymucina.

29. EcrecTBeHHas paglOaKTUBHOCTb. 3aKOH PaJMOAKTHUBHOIO pacraja. PagnoakTUBHOE paBHOBECHE
a-pacnan.

30. TynnHenbHbIN 3 dekT, B-pacnan. INEKTPOHHBINA 3aXBar.

31. He#TpuHoO, y-Iy4yH, UX IPOUCXOKICHUE U B3aUMOJEHCTBUE C BEILIECTBOM.

32. DHeprust aTOMHOTO si7pa. DHeprus cBsa3u. Jledekt macc. Beinenenue sHepuu MpH AEJICHUU sIIIED.
Hennas peakiusi. ATOMHOE OpYyXHUeE.

33. VYmpaBnsiemas 1ienHas peakius. SnepHble PeakTOpbl M WX TUIBL. Y paH-TpaHUTOBBIA PEAKTOP.
[IpuMeHeHue A1epHBIX PEaKTOPOB. ATOMHBIE 3JIEKTPOCTAHLIUU U JIBUTATEIH.

34. DnemeHTapHble YacTUIBl M WX Kiaccuukanus. OCHOBHBIE XapaKTEPUCTUKU SIEMEHTaPHBIX
YacTHULI.

35. YacTuipl U aHTUYACTUIIBL. B3auMoJelcTBUE 3JIEMEHTAPHBIX 4YacTHUIl. B3auMHble TpeBpalieHus
3JIEMEHTAPHBIX YACTULl. AHHUTHIISALNS YAaCTUL U POXKICHUE Tap.

36. Crpykrypa 3neMeHTapHbIX yacTull. KBapku.

5.2.2. IlpuMepHBbIe TEMBbI JOMALIHET 0 3aJaHUSA

1.  MarepuanbHas Touka ABIKETCs B rtockoctd XOV 1o 3akony 7 = At’i + By, rne A=1 m/c%,

B=12w/c, i u j enuHuyHble Oa3MCHBIE BEKTOPHI JEKApTOBOW cucTeMbl KoopauHat XOV. Haiitu
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10.

Yroil MEXIy BEKTOpaMH CKOPOCTH U U YCKOPCHHUsS ¢ TOYKM B MOMEHT BpPEMEHH f; =3 c.

HapucoBath TpaeKTOpuIO 1BUKEHUS TOUKH.

MarepuaibHas TOUKa JBIDKETCS B ocKocTH XOV mo 3akomy 7 =(At+C)i +(Bt'+D)j, rae
A=1 m/c’>, B=-2 M/c’>, C=-1M, D=3 m. M300pa3suth TpaeKTOpHIO ABMXEeHHA Touku. Ha
TPAEKTOPHM YyKa3aTh MOJOKEHHE TOYKH B MOMEHT BpeMeHHU f; =1 c¢. HallTu Momaynum BEKTOpOB
CKOPOCTH U Y YCKOPEHHSI d TOYKH B 3TOT MOMEHT. HailTu Taroke BEKTOp HepeMeleH s S u nyTh
[ TpoICHHBIC TOYKOM 3a BTOPYIO CEKYH/IY JIBUKCHUSI.

JIBe TOUKH JIBIKYTCS B IIIOCKOCTH XOY 10 3aKoHaM 7= Ai +Bfj u 7,=Ct’i + Dtj ,tne A= 1M,
B=3wm/c, C=2,5wm/c? D=2 wm/c. HaiiTu paccTosiHHE MeKTy TOYKAMH B MOMEHT BpeMeHu ¢ = 1 c,
a TaKXKe yrojl MeKIy BEKTOpaMU CKOPOCTEN TOYEK B 3TOT MOMEHT.

MarepuaiibHas TOYKa JBIKETCS B IUIOCKOCTH XOV ¢ yCKOpPEHHEM ¢, WU3MCHSIOIIUMCS CO
BpPEMEHEM I10 33aKOHY d,= Ai + Btj . HaifTn 3aKOH JBWM)KEHHs TOUKH (ypaBHEHHE 3aBHCHMOCTH
paanyca-BEeKTOpa TOYKH OT BPEMEHH), €CIIM B HadajdbHBIH MOMEHT BpemeH:u (¢=(0) Touka
HaxoAMIach B Hauyajle KOOPAMHAT U MMeJa CKOPOCTh U = Cf+D] (4, B, C u D - u3zBecTHbIC
MOCTOSTHHBIEC BEJINUMHBI).

MarepuansHas TOYKa JBIKETCS MO OKPYKHOCTH MO 3aKOHy @ =at+ [ft°, Tae a=6 pan/c,
S = -2 pan/c*. HaiiTu yrioBoe yCKOpeHHe TOUKH B MOMEHT, KOTJIa OHA OCTAHOBUTCSL.

Touka ABIXKETCS MO OKPYXHOCTH paguyca R MO 3aKOHY ¢ =@ sinkt, Tae ¢, U k W3BeCTHBIC

MOCTOSIHHBIE. HaliTH 3aBUCHUMOCTB OT BpEMEHHU MOJYJIEN CKOPOCTH M YCKOPEHHS TOUKH.

Touka ABMXKETCS MO OKPYKHOCTH paauyca R=1M C yIJIOBBIM YCKOPEHUEM €, 3aBUCALIMM OT

pao pao
2 ﬂ = 3 3
c c

BPEMEHHU I10 3aKOHY & = + ft, 11e a =1 . Haiitu 1myTh, IPONICHHBIN TOYKOMU 3a

BTOPYIO CEKYHIy ABMkKeHUs. HauanpHas ckOpoCTh TOYKU paBHA HYIIIO.

Touka nBHKETCA MO OKPY>KHOCTH paanyca R =1 M cO CKOPOCTBIO U, 3aBUCSILEH OT BPEMEHHU IO
2 M M .
3aKOHYy L =at+ ft”, TIe a—l?, ,8—30—3. Haiitu yron mexay BEKTOpamMu CKOPOCTH H

YCKOpPEHUs TOYKHM B MOMEHT BpeMeHu ¢ = 1 c.
Touka HABWXKETCS 3aMEIUIEHHO IO OKPYKHOCTH paauyca R, Tak 4YTO €€ TaHreHUUAIbHOE U
HOPMaJIbHOE YCKOPEHHUSI B KaXKIbIi MOMEHT BPEMEHHM paBHBI APYr ApPYyry nmo mMomymwo. Haitu

3aBUCHMOCTh OT BPEMEHHU €€ YIJIOBOH CKOPOCTH M YIIOBOTO

yckopenus. HaganpHast CKOPOCTh TOYKHU PaBHA U, . v,

C Kakoll CKOpPOCTBIO B MOMEHT CTapTa pakKeTbl HYXHO

BBICTPEJIUTH U3 IYILKH, YTOOBI MOPA3UTh PAKETy, CTAPTYIOLIYIO

>
U

NS

Puc. 1.17



11.

12.

13.

14.

15.

16.

M
BEPTUKAILHO C yckopenueM a =30-—-? PaccrosHue oT mymiku a0 JmHuM crtapta [ =500 .
c

[Iymka cTpensier moa yrioM o = 45° K TOPU30HTY.
JIBa xaMHs1 OpOCarOT OJJHOBPEMEHHO TaK, KaK Mmoka3aHo Ha pucyHke 1.17. Ha kakom paccrosiHuH

[ oT ocHOBaHHs OalIHK JOJIDKHa HaXOAUTHCSI TOYKa 6p003HI/I$I BTOpPOI'O KaMHH, yTOOBI KaMHU

. M
CTOJIKHYJIHCh B Bo3nyxe? Beicora Gammm h =10m; HadadbHBIE CKOPOCTHM KaMHeW U,=5—,
c

M
v,=20—.

c
C moBepxHOCTH 3eMJIM OpOCHII KaMEHb O] YIJIOM ¢ K TOPU30HTY, COOOLIMB €My HavyaJlbHYIO

cKOpocTb U, . HaliTu paauyc KpuBU3HBI TPACKTOPUH KaK (hYHKIMIO BBICOTHI IIOABEMA TENA PH

nerkeHuu. [log kakum yriaom o ciieayer OpocaTh KaMeHb, YTOOBI JAIBHOCTH €ro IoJieTa Oblia

MakcuMasabHa? COPOTHRIICHHEM BO3/IyXa IPEeHEOpEYb.

M
C BepLIMHBI TOPBI OPOLIEHO TEIO B FOPU3OHTAIBHOM HAIIPaBIEHHU CO CKOpPOCThio U, =10—.
c

Onpenenuts HOpMAJILHOE U TAHTCHIIMAIBHOE YCKOPEHUs Tella CIyCTs JBE CEKYHJbI IOCIe Havaia
nBikeHus. ConpoTHBIEHUEM BO3yXa peHeOpeyb.

Yactuna OBHKETCS B IUIOCKOCTH XOV paBHOMEPHO CO CKOPOCTBHIO ©» TIO TMapabOIMyYecKoit
TpaekTopuM y = kx’, e k - HONOXKHUTENbHAs MOCTOSHHAS. HaliTH yCKOpeHHe JacTHIIbl B MOMEHT
MPOXO0>K/ICHUS Hayayla KOOPIUHAT.

Yactuna asuxercst B miaockoctd XOV, npuuéM e€ NnpsMOYroJIbHbIE KOOPAMHATHI 3aBUCAT OT
BpEMEHH t cleqyloImuM obpazoM: x = Acoswt, y = Bsinwt, rae A, B U @ NOJI0XKUTEIbHbIE
MOCTOsIHHBIE. HallTh TpaeKTOpHUIO IBUKEHUS YaCTUIIbI, 3aBUCUMOCTbD €€ CKOPOCTH U YCKOPEHUS
oT BpeMeHH. OnpeaenuTh paauychl KPUBU3HBI TPACKTOPUHM B TOUKAX €€ IEPECEUEHUs C OCSIMU
koopauHaT. [Tokaszare, 4TO BEKTOP YCKOPEHUS YaCTHUIIBI B JTFOO0H MOMEHT BPEMEHU HaIpaBiIeH K
Hayay KOOpJIUHAT.

MarepranbHass TOYKa JBWXKETCS 10 KPUBOJMHEHHOM  TPAGKTOPUM C TaHTE€HUHAJIbHBIM

YCKOPEHHEM, 3aBUCALIIMM OT BPEMEHH 110 3aKOHy a .= A+ Bt, rie A =2 m/c?, B =1 m/c’. Haiitn

IIyTh NIPOMJICHHBINA TOYKOM 3a IEPBBIE MIATh CEKYH/| IBUKECHHUs, €CJIM Ha4aJIbHAsi CKOPOCTh TOYKHU

M
v,=5—.
c
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17.

18.

19.

20.

21.

22.

23.

24.

25.

- - > M
MarepuanbHas TOuKa ABHAKETCA B IUIockocTd XOV 1o 3aKkomy 7 = Ati +Bt’, tne A=1—,
c

M o
B =0,5—. Hailtu HOpMalbHOC W TAHTCHIMAIBHOE YCKOPEHHs TOYKH M PAIUyC KPHUBU3HbI
c

TPaeKTOPUH B HAYAJIbHBIH MOMEHT BPEMEHHU.
HaiiTn yckopenue Ten B cucTeMe, Moka3aHHOM Ha pucyHke 2.13. Maccwl ten m; u m2. Maccamu
0JI0Ka ¥ HUTH, a TAaKXKe TPEHUEM B CUCTEME TIpeHeOpeyb.
HaiiTu yckopenue Ten u cuily HaTsDKEHUSI HUTH B CHCTEME, ITOKa3aHHOM Ha pucyHke 2.14. Macchl

Ten m; =2 xr, my =1 xr. Kosppuuuent TpeHuns Tena o moBEPXHOCTh CTONA

1 =10,3. B HayanbHBII MOMEHT TeJia MOKOUJIUCh. LR

C kakoii MakCHMaldbHOW CKOPOCTHIO MOXET JBHTaThCS aBTOMOOWIb Ha m
2

noBopote paauycom 3akpyriieHus R = 100 M, 9T0ObI €T0 «HE 3aHECII0Y, eCIH Puc. 214

ko3 durmeHT TpeHus muH o gopory u = 0,47

CnyTHMK, HCIIOJIB3YyEMBIM B CHCTEME TEJIECBA3H, 3aIlyIEH B INIOCKOCTU 3€MHOIO HKBATOpPA TaK,
YTO BCE BpEMs HAXOJUTCS B 3€HUTE OJHOM M TOH k€ TOUKH 3eMHOro 1mapa. Haiitu pamgumyc opOUTHI
cnytHuka. Paguyc 3emnu R = 6400 kM, yckopeHue cBOOOIHOTO MaJCHUS Y MOBEPXHOCTH 3eMITH
2=9,8 m/c*.

Ha xpato ropusoHTanmpHOTO Auicka pamuyca R =0,5 M HaxoauTcs MajieHbKas Imaitba. Jluck

HAYMHAIOT PACKPY4YMBaTh BOKPYI BEPTUKAIBHOW OCH, MPOXOASANICH depe3 ero LEeHTp, TaK, 4To
YTOI €ro MOBOPOTA 3aBHMCUT OT BPEMEHH f 10 3aKoHY ¢ = At” rme A = 1 pan/c’. Uepes kakoe

BpeMs Iaiiba COCKOJB3HET C JNHMCKA, €Ciu KO3(PPHUIIMEHT TpeHus

F
=022
Kakyro ckopocth cooOmaer ¢yTOOIUCT MYy TpH yaape, eciu Fanax 1---
MakCUMaJlbHasi CWJIa, C KOTOPOM OH IEHUCTBYeT Ha MY, Fuax =
3,5:10° H, Bpems ymapa t=8102c? Macca maua m=0,5 kr. 0 s
CunTath, 4YTO CHJIa, NCHUCTBYIOIIAas Ha MsS4 BO BpeMs yuapa, Puc. 2.15

HapacTaeT U CIMaJiaeT Mo JUHEHHOMY 3akoHy (puc. 2.15).

YenoBek mMaccoit m =75 Kr mpeiraetr ¢ Oepera B 10AKy. Ero ckopocTh ropu30oHTalbHA U pPaBHA

Vo=4 w™/c. Ha kakoe paccrosame mnepemectutcs Jsoaka? Cwia TpeHUsS JOIKH O BOIY
H-c

MPOMOPLUOHANIbEHA CKOPOCTH U KOAPGUIIUEHT MPONOPLHOHAIBHOCTH kK = 10 .
M

Jlocky maccoit m =1 Kr OTTOJKHYJIHM OT Oepera mpyjaa, COOOmUB €l Ha4allbHYI0 CKOPOCTh 0 = 3

Mm/c. Yepes kakoe BpeMsi JOCKa JIOCTUTHET JPYroro Oepera, €Clii pacCcTOSHHE MEXay Oeperamu
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26.

27.

28.

29.

30.

31.

32.

33.

H-c
T

S§'=10 m? Cuna conpoTuBIIEHHs BOJBI IPOMNOPLHUOHAIBHA CKOpocTH: F = kv, rae k=0,2

Pazmepamu gocku npereOpeys.
Kamenr Maccoit m mamaer BOJM3M TOBEPXHOCTH 3eMiu 0Oe3 HadalbHOW cKopocTu. Haith
3aBHCHUMOCTh CKOPOCTH KaMHsS OT BpeMeHu. CuHuTarh, 4TO CHJIa CONPOTUBIIECHHUS BO3AyXa

IPONOPIMOHATbHA CKOpOoCcTH: F = kv, T1e k¥ — U3BecTHAs MOCTOSTHHASA. Y CKOPEHHE CBOOOIHOTO

ajgeHus g.
[Tapamrrotuct Maccoid m; =80 Kr mamaer NpU OTKPHITOM NApalIlOTe € YCTAHOBHUBIICHCS
ckopocThio v; =5 wm/c. Kakoit Oynmer ycTaHOBHMBIIAsICS CKOPOCThH, €CJIM HAa TOM K€ IaparirroTe

cryckaercd Malbuuk maccoil m2 =40 xr? Cuia CONpOTHBIEHHS BO3AyXa MPONOPLHOHAIbHA
KBaapary ckopoctu: F =kuv’.
Tpu xamus maccamu m; =100 r, m>=200  u m3=300 r© JBMXKYTCI CO CKOPOCTAMH

0,=5{ 3] +4ik(m/c), 0,=2i —6] —2&(m/c), D=1+ j+2&(m/c) coorBercTBeHHO. HaiiTh

MOJIyJIb BEKTOpa CKOPOCTH IBWKEHHS LEeHTpa macc. (i, /,k - eAWHWYHBbIE Oa3MCHBIE BEKTOPHI

JIEKapTOBOM CUCTEMBI KOOPAUHAT).

[TnacTUIMHOBBIN IIap OpOCAOT BEPTHUKAIBLHO BBEPX CO CKOPOCTHIO 0, = 10 M/c. OgHOBpEMEHHO C
BBICOTHI /1 =7 M HayMHAET CBOOOJHO TMajaTh APYrod TOYHO TaKOW K€ Imap, Kak MOKa3aHO Ha
pucynke 2.12. C xakoil CKOpPOCTbIO ymaA€T Ha 3eMJII0 KOMOK ruiactuiuHa? ConpoTUBIIEHUEM
BO3/yXa IpeHeOpeyb.

2.13. Tenexka Maccoll M IBHKETCS MO TOPU3OHTAIBHOM MOBEPXHOCTH CO CKOPOCTBIO 0,. B
MOMEHT BpeMeHHu ¢=(0 HauMHaeT MATH CHEr, MaJarolluil BepTHKalbHO. HallTh 3aBUCHMOCTH
CKOPOCTH TEJIKKH OT BPEMEHH, €CJIM Ha TEJIEXKKY €KECEeKyHJHO maaaer macca cHera u. CHer ¢
TEJICKKH He cieraeT. TpeHuem npeHedpeysb.

Pakera crapTyeT ¢ MOBEpPXHOCTH 3€MJIM M JBUKETCS BEPTHKaIbHO BBepX. CuuTasi ycKopeHue
CBOOOJHOIO MaJieHUusi g TMOCTOSHHBIM M MpeHeOperas COMpPOTHBICHHEM aTMocdepbl, HaHuTH
3aBUCUMOCTBh CKOPOCTH PakKeThl OT BpeMeHH noJi€ra. [IlepBoHavanbHas Macca pakeThbl ¢ TOIJIMBOM
Mo, PACXOJl TOIUIMBA TMOCTOSSHEH WU paBeH 4. [IpoJyKThl cropaHusi BBUIETAIOT W3 PAKETHI C
MOCTOSIHHOM OTHOCHUTEJIBHO HEE CKOPOCTHIO .

Pakera, nBurascb B KOCMHYECKOM IMPOCTPAHCTBE CO CKOPOCTHIO ¥ MOMaJaeT B O0JIAKO MBLIU
IUIOTHOCTHIO p. Kakyro cuitbl TSy JOHKHBI pa3BUBATh ABUTATENIN PAKEThl, YTOOBI OHA IBUTANIACH C
HOCTOSIHHOM CKOPOCTBIO? Y 1aphl MBUIMHOK O PAaKeTy CYMTATh Heynpyrumu. Ilmomans mo60Boro
CEUEHUS PAKETHI S.

BonomETHBINN KaTep JBMIKETCS C TOCTOSHHON CKOpPOCTBIO, 3abupas 3a00pTHYIO BOIYy |

BBIOpACHIBast Ha3aJl CTPYIO CO CKOPOCTHIO # = 15 M/Cc OTHOCHTENBHO KaTepa. Macca eKeCeKyHTHO
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BeIOpaceiBaeMoii Bobl 1 = 150 kxr/c. Haiftu ckopocThs KaTepa, eciy JeHCTBYIOIAs Ha HEro cujia
H-c’

2
M

COTIPOTHBIIEHHS POIOPIMOHAILHA KBaIpaTy ckopoct: F = kv’, rie k = 7,5

1. DJ1eMeHTLI KHHEMAaTHKH

1.1. TTapoxom uaeT mo peke oT myHKTa A nmo myHkTa B co ckopocteio 10 km/4, a oOpaTHO - cO
ckopocThio 16 km/4. HaiiT: 1) cpeqHiolo cKopocTh Mapoxo/ia, 2) CKOpoCTh TedeHus peku. [12,3 km/y,

0,83 m/c]

1.2. CKkopoCTh T€UEHHS PEKH 3 KM/4, a CKOPOCTbh JIBHIKEHUS JIOJKH OTHOCHUTEIHHO BOJBI 6 KM/H.
Onpenenute, 1Moj KaKUM YyIJIOM OTHOCHUTENBHO Oepera JOJHKHA JBUTAThCs JIOJKA, YTOOBI MPOILIBITH

nonepex pexku. [60°]

1.3. Benocunenuct mnpoexan NEPBYIO IMOJIOBHHY BPEMEHHU CBOErO JIBH)KEHHS CO CKOPOCTBIO 16
KM/4, BTOPYIO TOJIOBHHY BPEMEHH — CO CKOpOCThIO 12 km/4. Ompenenure CpemHiol CKOPOCTh

JIBIOKCHUS Belocureaucta. [ 14 km/4q]

1.4. Benocuneauct mpoexai MepByio MOJOBUHY MYTH CO CKOPOCTBbIO 16 KM/4, BTOPYIO MOJIOBUHY
NyTH — CO CKOpOcThio 12 kM/4. OmpenenuTe CpeaHIO CKOPOCTh ABKMXKEHUS Bermocuneaucra. [13,7

KM/

1.5. CtyneHT mpoexai MoJIOBUHY MyTH Ha BEJIOCUIIENIE CO CKOpPOCThI0 16 km/4. Jlanmee B TeueHHE
MOJIOBUHBI OCTABILIETOCS] BPEMEHH OH €Xall CO CKOpPOCThIO 12 KM/4, a 3aTeM 10 KOHIAa MyTH el
MEIIKOM CO CKOPOCThIO 5 KM/4. OmpenenuTe CpPeAHIOI0 CKOPOCTh IBMKEHHUS CTYACHTa HAa BCEM

nytu.[11,1 xm/4]

1.6. Tlocne ymapa KJTIOMIKOM IIaii0a CKOJIB3UT MO JIbAY C IOCTOSHHBIM yCKOpeHHEeM. B koHIe
MATOM CEKYHJbl TOCJIE Hadvalla JBIKCHHS €€ CKOpOCTh Obuia paBHa 1,5 M/c, a B KOHIIE IIECTOH
CeKyH[bl Imaifba ocraHoBmiach. C KakMM YCKOpPEHHMEM JIBUTaJlach IIaiiba, Kakoi MyTh MpoLUIa H

KakoBa ObLIa ee CKOpOoCTh Ha paccTossHuu 20 M oT Havana aeuxeHus? [1,5 M/c?, 27 M, 4,6 m/c]

1.7. Teno, GpomieHHOE BEPTHKAIBLHO BBEPX, Uyepe3 3¢ Mocie Havdayla JBWKCHHUSI UMEIO CKOPOCTh 7

M/c. Ha kakyl0 MaKCHUMalbHYIO BBICOTY OTHOCUTEIBHO MecTa Opocka HoJHsIoch Teno? Cuurtarh

g =9,8u/c*. ConporuBienueM Bo3ayxa IpeHedpeds. [67,6 M]

1.8. Teno mamaer BEpTUKAIBHO € BHICOTHI 19,6 M ¢ HyneBOIl HadaabHOUM ckopocThbio. Kakoil myTh

npoiaer teno: 1) 3a mepByto 0,1 ¢ cBoero mBwxeHus, 2) 3a mocieaHior 0,1 ¢ cBoero ABMKEHUs?

Cuurars g = 9,8m/c’. ConpoTupienueM Bo3ayxa npenedpeus. [0,049 M, 1,9 M]
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1.9. Teno mamaer BEpTUKAIbHO C BBICOTBHI 19,6 M C HyneBOW HauyalbHOM CKOPOCTHIO. 3a KAaKOE

Bpemsi Teno mpoitaer: 1) mepBoiid 1 M cBoero mytu, 2) mocineanuit 1 m cBoero nmytu? CuuTarh
g =9,8m/c*. ConporupnenueM Bo3ayxa npenedpeus. [0,4c, 0,05¢]

1.10. C GamHu B rOpU30HTAIHLHOM HalpaBiIeHUU OPOIIEHO TEJO ¢ HadalbHOW cKOopocThio 10 m/c.
IIpenebperasi cOnpOTHBIEHUEM BO3/yXa, ONpPEEIUTEe A MOMEHTAa BpEMEHM ¢ = 2 C IOCiIe Hadaia
IBUKEHHS: 1) CKOPOCTh Tena; 2) pamuyc KpHBH3HBI Tpaektopun. Cuntath g = 9,8m/c”. [22 m/c, 109
M]

1.11. Kamenr OpoIlleH TOPU30HTAIBLHO CO CKOpOCThIO Swm/c. Ompenenutre HOpMaabHOE |
TAaHTEHIMAJIbHOE YCKOpEHMs KaMHs depe3 1 c mocie Hadanma apwxkenus. Cuutats g=9,8m/c’.
ConpoTHBIIEHHEM BO31yXa peHedpeus. [4,45 m/c?, 8,73 m/c?]

1.12. Kamenp OpormieH ropu3oHTaIbHO €O ckopocThio 10 m/c. Haiitm paamyc KpHUBH3HBI
TPaeKTOpMH KaMHs depe3 3 ¢ mocle Hauyana aBwxkeHus. Cuurtath g =9,8m/c’. Conporusienue
BO3/1yXa HE y4uThIBaTh. [305 M]

1.13. MarepuanbHas TOYKa HAYMHAET [BUIaTbCid IO OKPYKHOCTH paauycoM Fr =25 cM C
IOCTOSIHHBIM TaHI€HIMAIBHBIM ycKoperueMm @, = 0,5 cm/c?. Ompesenute: 1) MOMEHT BpEMEHH, TIPH
KOTOPOM BEKTOpP YCKOPEHHUsI @ 00pa3yeT ¢ BEKTOPOM CKOPOCTH U yroi 45°; 2) myTh, MpOHACHHBIN 32
ATO BpEeMsI ABWKYIIEHCS TOYKOH. [1) J5 c;2) 1,25 cMm]

1.14. JluneliHas CKOpPOCTh TOYKH, HaxoJsllelcs Ha 000 Bpallarollerocs Aucka, B TPH pasa

0oJbIle, YeM JIMHEWHas CKOPOCTh TOUYKH, Haxojsmieics Ha 6 cMm Ommke kK ero ocu. Omnpenenute

panuyc nucka. [9 cm]

1.15. Koneco Bpamiaercs c TOCTOSHHBIM YIJIOBBIM YCKOpeHHeM 3 paz/c’. OmpenenuTe paguyc

KoJleca, el yepe3 1 ¢ mocie Havana JBMKEHHs MOTHOe YCKOpeHue Koneca 7,5 m/c?. [79 cm]

1.16. JIBa aBTOMOOWMIISL, BhIEXaB OJHOBPEMEHHO M3 OJHOTO MYHKTA, IBUXKYTCS NMPSMOJIUHEHHO B

OJTHOM HampaBJIeHHH. 3aBUCUMOCTD TIPOHICHHOTO MMH TTYTH 3a/1aeTcsl ypaBHeHUAMU S, = At + Bt’ u
S, =Ct+Dt’ + Ft’. Onpesenure 3aKOH HM3MEHEHHS OTHOCHTENBHOH CKOPOCTH aBTOMOOMIIEH.
2
[v=A-C+2(B-D)-t-3Ft]
1.17. KunemaTuueckre YypaBHEHHUsI [BWKECHHUS JBYX MaT€pUAJIbHBIX TOYEK HWMEIOT BH]
X, =A+Bt+Cit’ v x,=A,+B,t+C,t*, tne B,=B,, C,=-2ml/c’, C,=1m/c’. Onpenenure:
1) MOMEHT BpeMeHH, AJIsi KOTOPOr0 CKOPOCTH 3THX TOYEK OYAYT paBHBI; 2) YCKOPEHUS @, U @, JUIS

sToro MmomeHnTa. [1) 0; 2) - 4 m/c%; 2 m/c?]

31



1.18. Jluck Bpamaercs Tak, YTO 3aBUCHMOCTh JMHEWHOW CKOPOCTH TOYEK, JIeXkAIlUX Ha 0001e
2
IMCKa, OT BPEMEHH 3ajaeTcsi ypaHeHueM v = At + Bt? (A = 0,3 m/c?>, B = 0,1 m/c®). Onpenenure
panuyc, eciu K KOHIly 2 CEKYHJbl IBM)KEHHUS BEKTOp IOJIHOTO YCKOpPEHHsI 00pa3yeT C BEKTOpOM
ckopoctu yroing = 86°. [0,1 m]
1.19. HopmanbHOE yCKOpEHHE TOYKHU, ABMXKYLIEHCS MO OKPYKHOCTH paguycoM r =4m, 3aacTCs

ypaBHenueM a, = At*, rne A = 4 m/c*. Onpenenure: 1) TaHreHIMATLHOE YCKOPEHUE TOYUKH; 2) MyTh,
IIPOI/IEHHBIN TOYKOM 3a BpeMs #, = 5 ¢ Iociie Havaja JABUXKEHMsI; 3) MOJHOE YCKOPEHHE 11 MOMEHTA

Bpemen ¢, = 1 c. [1)4 M/c%; 2)50 m; 3) 42 M/c?]

1.20. 3aBUCHMMOCTb MNpPOWIEHHOIO TEJIOM NYTU § OT BPEMEHHM ¢ BBIPAXKAETCS YpPaBHEHHEM
s=At—Bt' +Ct' (4 =2 m/c, B =3 w/c’, C =4 w/c’). 3anumuTe BBIPaXKEHUs I CKOPOCTH H
yckopenus. Onpenenure A1 MOMEHTa BPEMEHM f = 2¢ T0CJie Hayana ABM)KEHUS MPOMIEHHBINA MYTh,
CKOpPOCTb 1 ycKopeHue. [24 M; 38 m/c; 42 m/c?]

1.21. 3aBUCHMOCTH HIpPOHIAEHHOIO TEJIOM MyTH OT BpEeMEHU 3aJaéTcsi ypaBHEHHEM
s=A-Bt +Ct*, tne A=5m, B=4m/c, C=Im/c’>. 3anummure BHIPAKEHUS I CKOPOCTH U
yckopenus. Onpenenure A1 MOMEHTa BpEMEHM ¢ = 3¢ Iociie Hayana ABM)KEHUS MPOMIEHHBIA MYTh,
CKOPOCTh U YCKOpeHHe. [2M; 2M/c; 2 M/c?]

1.22. 3aBUCHMOCTb HpPOHIAEHHOIO TEJIOM MYTH OT BpEeMEHU 3aJaéTcsi ypaBHEHUEM
s=A+Bt +Ct’+Dt’, rne A=0,1m, B=0,Im/c, C=0,14m/c>, D=0,01m/c>. 1) Uepe3 cKombKO
BpeMeHH MOClie Hayana JBM)KEHHs YCKOpeHHe Tena OyaeT paBHO 1m/c?? 2) Uemy paBHO cpeiHee
YCKOpPEHHE TeJla 3a 3TOT MpoMexyTok BpeMenn? [1) uepes 12¢; 2) 0,64 m/c?]

1.23. 3aBUCUMOCTb MPOHIECHHOTO TEIOM MNYTH OT BpPEMEHU 3aJa€Tcid ypaBHEHUEM
s=A—-Bt +Ct’, rne A=6m, B=3m/c, C =2m/c*. HaiiTu cpemHIo0 cKOpoCTh U CpefHEe YCKOPEHHE
B MHTEpBalle BpeMeHu oT 1c 10 4c. [ =7m/c; a =4m/c?]

1.24. 3aBuCHMOCTb NPOHAEHHOIO TEJIOM IIYTH IO OKPYXHOCTH pPaanycoM r =3m 3amacrcs

YpaBHEHUEM § = At* + Bt (A =0,4 m/c>, B =0,1 m/c). Jlns MOMeHTa BpeMeHH ¢ = lcmocie Hayana
JBUKEHUS ONPEACIIUTE HOPMAIbHOE, TAHTEHIIUAJIBHOE U MOJIHOE yCcKopeHus.[0,27 m/c%; 0,8 m/c?; 0,84
M/c?]

1.25. Paguyc-BeKTOp MaTepuajibHOM TOUYKH M3MEHSAETCS CO BPEMEHEM II0 3aKOHY F =t i+ 3t2}',

- -

rae i, j - oprel ocell x U y. Onpenenure 11 MOMEHTA BpEMEHU ¢ = 1 ¢ MOJyJIb CKOPOCTH U MOAYJIb

yckopeHusi. [6,7 m/c; 8,48 m/c?]
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1.26. Paguyc-BeKTOp MarepHaJlbHOM TOYKM H3MEHSETCS CO BpPEMEHEM II0 3aKOHY
— 2% . "
¥ =4t"i + 3¢ + 2k . 3anummTe 3aBUCUMOCTH CKOPOCTM U YCKOpeHHs OT BpemeHu. Omnpenenute

MOJYJIb CKOPOCTH B MOMEHT BpeMeHu ¢ =2 c. [16,3 m/c]

1.27. uck paguycom 10 cM Bpamiaercs BOKpPYI HENOABM)KHON OCH Tak, YTO 3aBHCHUMOCTbH YIJla
II0BOPOTA pajuyca JMCKa OT BPEMEHH 3ajaeTcs ypaBHeHueM @ = A+ Bt +Ct’ + Dt (B =1 pan/c,
C =1 paw/c’>, D = 1 pan/c®). Onpenenute A1 Touek Ha 00OJE JMCKA K KOHILYy BTOPOH CEKYHIBI
mocJie Hayana JBMKEHMS TAHTEHIHANbHOE, HOPMAJIbHOE M MomHOoe yckopenus. [1,4 m/c?; 28,9 m/c?;
28,9 m/c?]

1.28. luck Bpamaercs BOKPYT HENOJABM)KHOM OCH Tak, YTO 3aBUCHUMOCTh yrja II0BOpOTa paguyca
JMCKa OT BPEMEHH 3ajaercsi ypaBHeHueM @ = At> (A=0,5 pan/c’). OnpenenuTe K KOHIly BTOpOii
CEKYH/bI ITOCJIe Hayaa IBUKEHHUA: 1) yrIoBYyI0 CKOPOCTh AMCKA; 2) YIIIOBOE YCKOpPEHUE AUCKA; 3) s
TOYKH, Haxonduelcs Ha paccrosHuu 80 CM OT OCH BpalleHMs, TAHTE€HIUAIbHOE, HOPMaJIbHOE U
nonHoe yckopenus. [1) 2 pan/c; 2) 1 pan/c?; 3) 0,8 m/c?, 3,2 m/c?, 3,3 m/c?]

1.29. Quck BpaiaeTcs BOKPYT HEMOJABHKHOM OCH TakK, 4TO 3aBUCUMOCTh yTJIa MOBOPOTA paanyca
JMCKa OT BPEMeHH 3ajaercsi ypaBHeHueM @ = At’(A=0,1pan/c?). Onpenenure MojHOE YCKOPEHHE
TOYKM Ha 000/€ JKMCKa K KOHIy BTOPOHM CEKyHIbl MOCJE Hayala JBM)KCHUS, €CIIM B 3TOT MOMEHT
NUHeitHas CKOpocTh 3Toi Toukn 0,4 m/c. [0,25 M/c?]

1.30. Iuck paguycom 0,2 M BpaiaeTcs BOKpPYr HEMOJABUKHOM OCH TaK, YTO 3aBUCUMOCTbh YTJIOBOM
CKOPOCTH OT BPEMEHH 3a/1aeTcs ypaBHeHHEM @ = 5SAt>, tie A =1paod/ ¢’ . Onpenenute 11 TOUEK Ha
o0o/e AMcCKa K KOHIYy IMEpBOM CEKyHJIbl MOCJIe Haydaja IBHUXKEHHUS IIOJHOE YCKOPEHHWE M YHCIIO
060pOTOB, CeTaHHAIX JUCKOM 33 TIEPBYI0O MUHYTY IBUKeHH. [5,8 m/c?; 15, 9]

1.31. duck panguycom 10 cM Bpamaercs Tak, 4TO 3aBUCUMOCTb yrja II0BOPOTa pajguyca IucKa OT
BpeMeHH 3ajaeTcsl ypaBHeHueM @ = A+ Bt® (A =2 pan, B = 4 pan/c’). Onpenenure ais Todek Ha

o0oze kojeca: 1) HopMaabHOE YCKOPEHHE B MOMEHT BPEMEHH 2 C; 2) TaHT€HIIUAIBHOE YCKOPECHHE IS
3TOr0 K€ MOMEHTA; 3) yroJl MmoBOpPOTa, MPH KOTOPOM TOJHOE YCKOPEHHUE COCTABISECT C PaguycoM

xoneca 45°. [1) 230 m/c%; 2) 4,8 m/c?; 3) 2,67 pan]

1.32. SIkopb 371eKTpOABUTraTeNs, UMEIONMil yacToTy BpameHus 50 ¢!, mocie BHIKIIOUEHHS TOKa,

caenas 628 060poToB, ocTaHoBMIICA. ONpe/ieNnuTe YIIoBOe ycKopeHue skops. [12,5 pan/c?]

1.33. Koneco aBToM0oOUIIs BpalaeTcsi paBHO3aMEAJICHHO. 3a BpeMs 2 MUH OHO M3MEHHUJIO YaCTOTY
Bpamienus ot 240 no 60 mum!. Onpemenure: 1) yrnoBoe yckopeHue Koneca; 2) 4MCIO TONHBIX

060pOTOB, C/IeTaHHBIX KolecoM 3a 3To BpeMs. [1) 0,157 pan/c?; 2) 300]
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1.34. Koneco, Bpamasch paBHOYCKOPEHHO, JOCTHUIJIO YIioBod ckopoctd 20 pan/c yepe3 10

060pOTOB MocIie Hauasa Bpanienus. Haiinure yriosoe yckopenue koseca. [3,2 pan/c?]

1.35. Koseco cnycTst 1 MUH mociie Hadajga BpalleHUs TPHOOPETaeT CKOPOCTh, COOTBETCTBYIOIIYIO
gactote 720 o6/mMuH. HalimuTe yrioBoe ycKOpeHHe Kojieca U YUCI0 000pOTOB, CAETaHHBIX KOJIECOM 3a

3Ty MUHYTY. JIBUKEHHE CYUTATh paBHOYCKOpeHHBIM. [1,26 paa/c?; 360 06]

1.36. Koneco, Bpamasich paBHO3aMEAJIEHHO, TP TOPMOXXEHUU YMEHBIINIIO YacTOTYy BpAllEHHUs 3a
1 mua ¢ 300 o6/mMun mo 180 o6/muH. Haiiaute yrioBoe yCcKOpeHHE Kojieca W YHCIO OOOpPOTOB,

CICIIaHHBIX 3a 3TO Bpems. [0,21 pa/:[/cz; 240 00]

2. lnuHaMuKa MaTepUaJIbHON TOUYKH U MOCTYNATEJILHOI0 ABUKEHHUSI TBEPAOIo Teja

2.1. Teno Maccoii 2 KI' ABHKETCS TPAMONHMHEHHO 1o 3aKoHy § = A— Bt + Ct* — Dt’ (C =2 m/c?,

_ 3 o o
D = 0,4 m/c’). Onpenenute cuily, NEUCTBYIONIYIO Ha TEJIO B KOHIIE TIEPBOM CEKYHIBI ABMKECHHUS. [3,2
H]

2.2. Temo wmaccol m JBWXKETCS TaK, YTO 3aBUCUMOCTb NPOWAEHHOrO IMYTH OT BPEMEHHU
OTHCHIBACTCSA YpaBHCHUEM § = AC0S@t, e A U @ — TOCTOSIHHBIC. 3aMUIINTE 3aKOH W3MEHEHUS
cuiIbl ot BpemeHn. [ F = —m Aw’ cosmt ]

2.3. Tlon neiictBueM mnoctossHHOM cuibl 9,8 H Teno aBukeTcs NpsIMOJMHEHMHO TakK, YTO

3aBUCHMOCTb TIPOHIEHHOTO TIyTH OT BpeMEHHU HaéTcs ypaBHeHueM s = A— Bt + Ct’, rne C=1m/c’.
Haiinure maccy tena. [4,9 kr]

2.4. Teno maccoif m JABHXKETCS B INIOCKOCTH Xy IO 3aKOHaMm X = Acos@t, y = Bsinwt,rae A,

B u @ — HexkoTopble MOCTOsHHBIE. Ompenennute MOAYJIb CHIbI, JNEUCTBYIOLNIEH Ha 3TO TEJO.
[F=ma’*\x*+y"]

2.5. Isa rpy3a (m, =500 u m,=7002) cBi3aHB HEBECOMOH HUTHIO W JIEKAT Ha TJIAAKON

rOpU30HTaNBbHON noBepxHocTH (puc. 1). K rpy3y m, mpuioxxeHa ropu30HTAIBHO HAIPaBJIECHHAs CHUJIa
F = 6H. Ilpenebperas tpenueM, onpeaenure: 1) yckopeHue rpy30B; 2) cuily HaTsOKeHUS HUTH. [1) 5
m/c?; 2) 3,5H]

2.6. JIBa Tpy3a oamHakoBOW maccel (m, = m, = 5002) cBI3aHB HEBECOMOW HHTBHIO M JIeXKaT Ha

ropu30oHTaIbHON moBepxHOCTH (pHc. 1). K ogHOMY Tpy3y mpuiokeHa TOpU30HTAIbHO HampaBlieHHas
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cuna F = 5 H. Kosddunuent tpenus xaxnoro rpysza o noepxHocts paseH 0,1. Omnpenenute: 1)
YCKOpEHHeE Ipy30B; 2) cuily HaTsbkeHus Hutu. [1) 4 m/c?; 2) 2 H]

2.7. Teno Maccoif 2 Kr majgaeT BePTUKANIBHO C YCKOpeHHeM 5 wm/c’. Ompeaenure CuIy
CONPOTHUBIIEHUS Tes1a 0 Bo3ayX. [10 H]

2.8. K vutu noasemieH rpy3 maccoi 500 r. Ompenenute Cuily HATSKEHUS HUTH, €CIM HUTH C
IpY30M IOJHUMATH C yckopeHueM 2m/c2. [6 H]

2.9. K vutu noasemieH rpy3 macco 500 r. Ompenenute Cuily HATSKEHUS HUTH, €CIM HUTH C
IPy30M OMycKaTh ¢ yckopeHnem 2m/c?. [4 H]

2.10. Ha maype, mepeKuHyTOM 4Yepe3 HEMOABUIKHBIN OJIOK, moaBemieHbl Tpy3sl Maccamu 0,3 u 0,2
Kr. C KakuM yCKOpEHHEM JABMXKYTCs rpy3bl? KakoBa cuiia HaTs)KeHUs IIHYpa BO BpeMs JBUXKEHUA?
[2m/c?; 2,4 H]

2.11. Ha HUTH, IEpEeKUHYTON Yepe3 HEMOABMIKHBIN OJIOK, MmojBemeHsl rpy3sl Maccamu 0,3 u 0,34
KI. 3a 2 ¢ mociie Havyana JBMKEHUSI KaXIbli rpy3 npowmén nyth 1,2 M. [Io maHHBIM omnbiTa HalauTe
yCKOpeHue cBoOOHOTO TajeHus. [9,6 M/c?]

2.12. Ha puc. 2 nzo0paxkeHa cuctema 0JI0KOB, K KOTOPBIM MOJBEIIEHBI Ipy3bl Maccamu m, = 200

ru m, = 500 r. Cunuras, 4TO Ipy3 m, NOJHUMAETCS, a MOABMXHBIN OJIOK C TPY30M M1, OIlyCKaercs,

HUTh M OJOKM HEBECOMBI, CHUJIBI TPEHHUS OTCYTCTBYIOT, ONpelenuTe: 1)CHily HATSDKEHUS HUTH; 2)

YCKOpEHUsI, C KOTOPBIMU ABUKYTCS I'PY3bIL.

Puc. 2
[1)2,3 H; 2) a, = 1,54 m/c%, 3) a, = 0,77 m/c?]
2.13. Ilox neiictBuem rpysa maccoit m, =100 r (puc. 3) 6pycok maccoit m,=400 r TpoxoauT u3

coctostHuA nokos myTh 80 cm 3a 2 c. Haiiaure koagdunment tpenus. [0,2]
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2.14. I'py3sl oguHakoBOM Maccoit (m,=m,= 0,5 KI) COETUHEHbl HUTHIO U MEPEKUHYTHl Yepe3

HEBECOMBII OJIOK, yKpeIUIeHHBbIN Ha KoHLe crona (puc. 3). Koaddumnuent tpenus rpyza m, o cToi

0,15. IIpenebperast TpeHUEM B OJIOKE, ompenenuTe: 1) yCKOpeHHue, ¢ KOTOPBIM JBHXKYTCS TPY3bI; 2)

cuny HaTsokeHus HuTu. [1) 4,25 m/c%; 2) 2,875 H.

2.15. Cucrema rpysos (puc. 3) maccamu m,= 0,6 xr u m,= 0,5 kr Haxogurcs B JIUQTE,
JBUKYIIEMCS BBEpX ¢ ycKopeHHeM a=5 wm/c’. Onpejenute CHIy HATSKEHHS HUTH, eciH
k03 puIeHT TpeHUs MEeXIY Ipy30M Maccel m, u omnopoii 0,1. [4,5 H]

2.16. Teno A maccoii 2 kr (puc. 4) HAaXOIUTCA HAa TOPU3OHTATBLHOM CTOJIE U COEIMHEHO HUTSAMHU

nocpeacrsom 6iokoB ¢ tenamu B (m,= 0,5 xr) u C (m,= 0,3 xr). Cuutass HUTU U OJIOKH

B

Puc. 4

HEBECOMBIMHM W TpeHeOperas cuiaMd TPEHHs, olpenenure: 1) yCKOpeHue, ¢ KOTOpbIM OynayT
JIBUTAThCS 3TU TeNa; 2) pa3HOCTh CHJI HaTsbKeHus HuTeid. [1) 0,7 m/c?; 2) 1,4 H]

2.17. C xakuM yCKOpEHHEM JBUKETCS CHUCTeMa, H300paxk€HHas Ha puc. 4, ecnu mMacca Tel A |
BpaBHa m =1kz, a macca tena CpasHa 2m . Koadounuent tpenus pasen 0,2. Onpenenure Cuibl
HaTSKEHUS HUTH, CBA3BIBAIOUICH Tena 4 W B, U CHIbl HATSDKEHUSI HUTH, CBSI3bIBAIOIEH Tena A U

C.[2,7 m/c?; 12,7 H; 14,6 H]

2.18. Ilo HaKJIOHHOW MJIOCKOCTU C YIJIOM HakKJIOHA K TOPU30HTY, paBHbIM 30°, CKOJB3UT TEJO.
OmnpenenuTe CKOPOCTh TeNa B KOHIIE BTOPOM CEKYHIbI OT Hadalla CKOJBXKEHHS, eclid Kod(huiumeHT

tpenus 0,15. [7,4 m/c]

2.19. C BepmmHBI KJIWHA, JIMHA KOTOPOTrO 2 M W BBICOTa | M, HAUMHAET CKOJB3UTHh HEOOJBIIOE
teno. Koaddunuent tperus mexnay tenom u kiauHoMm 0,15. Ompenenure yCKOpeHHE, ¢ KOTOPBIM

JBUKETCS TEJO, BpEMS MPOXO0KJIEHHUS Tea BIOJIb KIMHA U CKOPOCTh T€jla y OCHOBaHUSA KiMHA.[3,7

m/c?; 1,04 c; 3,85 m/c]

2.20. Ha HakJIOHHOM MJIOCKOCTU JIMHOWM 5 M M BBICOTOM 3 M HaxoAuTcsa rpy3 maccoi 50 kr.
Kakyro cuiy, HampaBjeHHYIO BIIOJb TUIOCKOCTH, HAJO MPHJIOKWTH, YTOOBI TAHYTh TPY3 BBEPX C

yckopenueM 1 m/c2? Kosddumuent tpenus 0,2. [430 H]
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2.21. Ha HakJIOHHOW IJIOCKOCTH IJIMHOM 5 M M BBICOTOM 3 M Haxoautcs rpy3 macco 50 kKr.
Kakyro cuiy, HampaBlIeHHYIO BIOJIb TUIOCKOCTH, HANO TMPHUIIOKUTH, YTOOBI YIEpKaTh 3TOT Tpy3?

Kosdpdunuent tpenns 0,2. [220 H]

2.22. Baron maccoil 1 T cmyckaercs N0 KaHaTHOM »eJle3HOW Jopore ¢ ykiIoHoM @ = 15° k

—

Puc. 5

ropusoHTty (puc. 5). Ilpunumas xkosdpdumuent tpenus 0,05, onpeaenure cuily HATSHKCHHUs] KaHATa
IIpY TOPMO’KCHHH BaroHa B KOHIIE CIyCKa, €CIM CKOPOCTh BaroHa Iepej TOpMOxeHueMm 2,5 m/c, a

BpeMs TopMokeHust 6c¢. [2,48 kH]

2.23. B ycranoBke (puc. 6) yrol « HaKJIOHHOM IUIOCKOCTH C TOPU30HTOM paBeH 30°, Macchl Ten
m,; =200 r u m,=300 r. IIpu 3TOM Teno Macco m, ABUXKETCSI BBEPX 10 HAKIOHHOH IIIIOCKOCTH.

Koapdunuent tpenus 0,1. Cuutast HUTh U OJIOK HEBECOMBIMHU OIPEAETUTE YCKOPEHHUE, C KOTOPHIM

OyIyT ABUTaThCS 3TH TeJa U CHIly HaTsbkeHus HuTH. [2,29 m/c?; 1,9 H]

2.24. B ycranoBke (puc. 6) yrojl @ HaKJIOHHOW IJIOCKOCTH C TOPU30HTOM paBeH 30°, Macchl Ten
m, =500 r u m,=200 r. [Ipu 3TOM TENO Maccol m, IBHKETCA BHU3 10 HAKIOHHOW IUIOCKOCTH.

Koadpdunuent tperus 0,1. Cunrtas HUTH U OJIOK HEBECOMBIMH OMPENEINUTE YCKOPEHHE, C KOTOPHIM

Puc. 6

OYIyT ABUTaThCS OTH TeNa U CUITy HaTsxerus Huty. [0,15 m/c?; 2,03 H]

2.25. Ha teno (puc. 7) maccoit 10 kr, nexaiee Ha HakKJIOHHOM mockoctu (& = 30°), aeiicTByeT

Ty

Puc. 7
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ropu3oHTaNbHO HampasieHHas cuia F= 8 H. Koapduuuent tpenus 0,1. Onpenenure yckopeHue

tena. [4,9 m/c?]

2.26. B ycranoBke (puc. 8) yriibel @ ¥ f ¢ TOPU30OHTOM COOTBETCTBEHHO paBHBI 30° 1 45°, macchl

/0
\\ﬂ o

Puc. 8

ten m,=0,45 xr u m,=0,5 xr. Cuntas HUTb U OJOK HEBECOMBIMU U IpeHeOperas CUJIaMu TPEHUs,

ompenenute: 1) yckopeHHe, ¢ KOTOPBIM JBMKYTCS Tena; 2) cuiy HaTskeHus HuTH. [1) 1,35 m/c?; 2)

2,86 H]
2.27. B ycranoBke (puc. 8) yriel @ U B ¢ TOPU30HTOM COOTBETCTBEHHO paBHBI 30° 1 45°, Macchl

ten m, =m,= 1 kr. KoappuuueHt tpenus kaxzaoro tena o miaockoctb paseH 0,1. Cunrtas HUTH U

0JIOK HEBECOMBIMHU ompeaenuTe: 1) yckopeHue, ¢ KOTOPhIM IBUXKYTCS Tela; 2) CUly HaTS)KEHUSI HUTH.

[1) 0,25 m/c2; 2) 6,1 H]

2.28. K 1moToJIKy BaroHa, ABMKYIIErocs B TOPH30HTAILHOM HAIpaBleHut ¢ yckopeHueM 10 m/c?,
MO/IBEIlIEH Ha HUTH mapuk Maccoil 200 r. Onpenenute Ajig yCTaHOBUBILIETrOCs IBMKEHHUA: 1) cuiy

HAaTSDKCHHS HUTH; 2) YroJl OTKJIOHEHUS HUTH OT Beptukaiu. [1) 2,8 H; 2) 45°]

2.29. Kamenb, npuBs3aHHbIN K BepE€BKe IMHON 50 cM, Bpamaercsi B BEPTUKAIBbHON MIOCKOCTH.
Haiitu, npu kakom umcie oOOpOTOB B CEKyHAY BepEBKa OOOPBETCS, €CIM H3BECTHO, YTO OHaA

pas3pbIBaeTCs MPH Harpy3Ke, paBHOM JeCATUKPATHOMY Becy KaMmHs. [2,1 00/c]

2.30. Kamenb, npuBsS3aHHBIN K BEpEBKE, BpallaeTcs B BEPTUKAIbHOW IJIOCKOCTH. HalTth maccy
KaMHsI, €CITM HM3BECTHO, YTO PA3HOCTh MEXAY MaKCHUMAalbHbIM M MHHHUMAJIbHBIM HaTSKEHUSIMU

BepEBku paBHa 10 H. [0,5 kr]

2.31. I'mpbka, npuBsizaHHasg K HUTH JIMHOW 30 cM, ONUCBHIBAET B TOPU3OHTAIBHOMN IIOCKOCTH

OKPYXXHOCTH paanycoM 15 cm. Haiinure gactoTy BpamieHus: THpbKH. [59 06/MuH]

2.32. Jluck BparmiaeTcsi BOKpYT BEpTHKaIbHON ocu ¢ yactotoi 30 06/mMuH. Ha paccrostaum 20 cm
OT OCH BpAIllEHUsI Ha AUCKE JIeKUT Teso. KakoB nomxkeH ObITh KOA(P(GULIUEHT TPEHUSI MEXIY AUCKOM

Y TEJIOM, 4TOOBI TEJIO He CKaTHIOCh ¢ aucka? [0,2]
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2.33. C Kakoil CKOpOCTBIO JIOJDKEH eXaTb aBTOMOOMIIb Maccoil 2 T IO BBIIYKIOMY MOCTY C
pannycoMm kpuBu3HBI 40 M, 4TOOBI B BEpXHEH TOUKE OH IepecTal OKa3blBaTh JaBJIeHHE Ha MOCT? [72

KM/4]

2.34. Illap maccoit 10 kr crankuBaercs ¢ mapoMm Maccoi 4 kr. CkopocTs mepBoro mapa 4 m/c,
BTOporo 12 m/c. HaiiTi o0miyro CKOpocTh IIapoB MOCJe yJaapa B JBYX CIy4asx: KOT/Ia Majblil miap
HaroHsieT OOJIBIION 1Iap, JBMKYIIUICS B TOM K€ HAaIpPaBJICHUHU, U KOT/A IIAphl JBMXKYTCS HaBCTpEUy

JOpYT ApyTy. Y aap cYUTaTh NPSIMBIM, IEHTPAJIbHBIM, HEYIpyruM. [6,29 m/c;0,57 m/c]

2.35. ap maccoit 200 r, aBmwxyumics co ckopocTtbio 10 M/c, ymapser HENOJIBWKHBIN Iap
Mmaccoid 800 r. Yaap npsiMoii, IeHTpaIbHbIH, a0CONMIOTHO ynpyruii. OnpeaenuTe TPOeKIUu CKOpocTel
mapoB nocine ynapa. (Hampasnenue ocu BbIOpaTh 1Mo ABMXKEHHUIO IEPBOTO Iapa 1o yaapa). [- 6 m/c; 4

M/c]

2.36. I'panara, snersmas co ckopocThio 10 mM/c pazopBanach Ha JBa OCKOJIKA. BONBIIHMI OCKOJIOK,
Macca Koroporo coctaBisieT 60% wmaccel BCeMl TIpaHaThl, NPOAOJDKAN JABUIATbCI B TOM K€
HaNpaBJICHUH, HO C YBEIHMUEHHON CKOPOCTHIO, paBHOM 25 M/c. HaiinuTe CKOPOCTh MEHBIIETO OCKOJIKA.
[-12,5 m/c]

2.37. Yenosek, CTOSIIMI B JIOAKE, CASIIAN IIECTh IIaroB BIIOJb JIOJAKH M OCTaHOBMIICSA. Ha CKOJIBKO
IIaroB MEpeBUHYNIACH JIOAKA, eciu: 1) Macca JOJAKM B /1Ba pa3a OoJbIlle Macchl YeloBeKa; 2) macca
JIOJIKU B JIBA pa3a MEHbIIIE MacChl uenoBeka? [2 mara; 4 miara]

2.38. B noake maccoii 240 kr crouT 4enoBek maccor 60 kr. JIogka MIbIBET CO CKOPOCTHIO 2 M/C.
YenoBek MphIraeT ¢ JIOAKKM B TOPU30HTAJILHOM HAMpPaBICHUH CO CKOPOCThIO 4M/C OTHOCUTEIBHO
nonaku. HaiiTu ckopocTh JOJKM TMOCHEe MpbDKKAa 4YelOBeKa: a) BIEpen MO JBUKEHHUIO JIONKH; O) B
CTOPOHY, POTUBOIIOIOXKHYIO IBHKEHUIO JTOAKH. [1Mm/c; 3 m/c]

2.39. Tenexka, macca KoTopo# (6e3 uenoBeka) 120 Kr, ABHKETCS 1O MHEPIIMH IO TOPU3OHTAITBHON
IJIOCKOCTH CO CKOPOCTBIO 6 M/c. C TelnekKH COCKakMBaeT 4enoBek maccoit 80 kr mox yriom 30° k
HampaBlieHUIO0 ee JBMKeHHs. CKOpPOCTh TENIeXKKU yMeHbInaeTcss mpu 3toMm a0 4 m/c. KakoBa Oblia
CKOPOCTb MPBDKKA OTHOCUTEIHHO TutockocTu? [10,4 m/c]

2.40. Hapuk maccoii 10 r magaer Ha TOPU3OHTAIBHYIO IIJIOCKOCTh C BBICOTHI 27 cMm. Haiitu
CPeIHIOI CUJIYy yJapa B CIEAYIOIIMX CIydasx: a) MIApUK IUIACTHIMHOBBINA (aOCOIIOTHO HEyHpyruit
yaap); 0) mapuK M IJIOCKOCTh M3 CTaH (a0COJIOTHO YNPYTHHl yaap); B) HMIAPHK IJIACTMACCOBBIM H
Mocje ynapa MOJHUMAETCs Ha BbICOTY 12 cMm. JMTenbHOCTh yaapa mapuka ¢ miockocteio 0,03 c.
[0,77 H; 1,53 H; 1,28 H]

2.41. JIBuxy1eecs: T€I0 Maccol m, ynapseTcs O HEMOJIBUKHOE Telo Maccol m,. Cuuras ynap
HEYIPYI'MM U LCHTPAJIbHBIM, HaWIUTe, Kakas 4YacTb I[IEPBOHAYAIBHOM KHHETHUYECKOW HHEPruu

HEePEXOUT IPH yaape B TeIo. [ m, /(m, +m,) |
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2.42. I'py3 mMaccoit 1 kr, BUCSIINNA Ha HUTH, OTKJIOHSIOT Ha yron 30°. Haiiiure HaTsOHKeHUE HUTH
B MOMEHT MPOXOXKJICHHS IPY30M IOJ0KEHUs paBHOBecus. [12,7 H]

2.43. I'pys maccoii 80 Kr IOAHUMAIOT BOJb HAKJIOHHOMN IIIOCKOCTH ¢ ycKopenueM 1 m/c?. JmuHa
HAKJIOHHOW TUIOCKOCTU 3 M, Yrojl €e HaKJIOHa K TOpu30HTY paBeH 30°, a ko3 duuuent tperus 0,15.
Omnpenenute paboTy, COBEpIIAEMYIO NOIBEMHBIM YCTPOMCTBOM, €ro CPEIHIO M MaKCUMAJIbHYIO
MoiHocTH. HavanbHast ckopocTh Tpy3a paBHa Hyqto. [ 1,75 xk/[x; 715 Br; 1,43 kBr]

2.43. ABroMoOmib Maccoit 1,8 T IBUKETCS PaBHOMEPHO B TOPY, YKJIOH KOTOPOIl coCTaBisieT 3 M
Ha kaxabpie 100 M mytu. Onpenenure padoTy, COBEpIIaeMyIO JBUTATEIEM aBTOMOOMIIA HA TYTH 5 KM,
ecnmu kodp¢uuueHnt TpeHus paseH 0,1, a Takke pa3BUBAaEMYIO JBHUraTelleM MOILHOCTb, €CIH
M3BECTHO, YTO ATOT MyTh ObLT mpeojoiieH 3a 5 muH. [11,7 MJIx; 39 kBT]

2.44. Onpenenute paboTy, COBEpIIaEMYI0 MpPH MOAbEME Ipy3a Maccoil 50 Kr mo HaKJIOHHON
IUIOCKOCTU € yrjoM HakjoHa 30° K ropu3OHTY Ha paccTrosiHue 4 M, eciii BpeMs nojbema 2 ¢, a
kodpunment tpenus 0,06. [1,48 xkJIx]

2.45. Teno CkOJIB3UT C HAKIOHHOM IUIOCKOCTU BBICOTOM A W yIJOM HAakjJIOHAa & K TOPU30HTY U
IBIDKETCS Jajiee MO TFOPU30HTAIbHOMY ywacTKy. [IpuHuMMas ko3¢ (uuueHT TpeHHs Ha BCEM IIyTH

MNOCTOSIHHBIM W PaBHBIM 4, OHIPCACIIUTEC PACCTOSIHHUC S,HpOﬁﬂGHHOG TCJIOM Ha TOPU3OHTAJIBHOM

yuacTke, 10 mosHoit ocranopku. [ § = h(1— uctga)/ p ]

2.46. CamoneT Maccoil 5 T ABUraics ropu30HTAIBHO CO CKOPOCThIO 360 KM/4. 3aTeM OH MOIHSIICS
Ha 2 kM. [Ipm sTom ero ckopocth cranma 200 xkm/4. Haiigure paboTy, 3aTpadye€HHYIO MOTOPOM Ha
moabeMm camouneTa. [81 MJIx]

2.47. T'ups maccoii 10 kr magaer ¢ BeIcOTHl 0,5 M Ha MOACTAaBKY, CKPEIUIEHHYIO C IPYXUHOU

xEctkocThio 30 H/em. Onpenenure npu 3ToM cMelieHne npyXuHsl. [21,6 cm]

2.48. C Gamrau BbicoTO# 20 M TOPU30HTAIBHO €O cKopocThio 10 M/c Oporien kameHb maccord 400
r. IIpenebperasi conpoTUBICHUEM BO3AYyXa, ONpPENENIUTE A MOMEHTAa BpeMEeHM | ¢ mociie Hayana
JBUKEHUS KNHETUYECKYIO U TIOTEHLIUAIbHYIO 3HEPruM KaMHs. [39,2 J1x;59,2 JIx]

2.49. K HrxHEMY KOHILY IPY>KUHBI )KECTKOCTbIO Kk, IIPUCOEANHEHA ApyTas NPYKHHA KECTKOCTBIO
k,, X KOHIy KOTOpO#l mpukperuieHa rups. IIpenebperas mMaccoil npykKuH, OnpeAeauTe OTHOLICHHUE
NOTEHIUAIbHBIX dHEpruid npyxuH. [ E, [ E, , =k, /k, ]

2.50. U3 npyXMHHOTrO IHUCTOJIETa BBUIETENA B TOPU3OHTAIBHOM HANpaBIEHUM IyJbKa, Macca
kotopoii 5 r. Kectkocts npyxunsl 1,25 kH/m. [Ipyxuna Obuta cxxkara Ha 8 cM. Onpeenure CKOpoCTh

MyJIBKY TIPU BbUIETE €€ U3 nuctojeta. [40 m/c]
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2.51. Ctpys Boawl ceueHumeM 6 cM’ ymapseT O CTEHKY HOA yraoM 60° K HOpMAalM M YIOPYro
OTCKAaKMBaeT OT CTEHKH 0€3 MOTepu CKOpocTH. Haiinmute cuimy, ACHCTBYIONIYyIO HAa CTEHKY, €CIU
M3BECTHO, YTO CKOPOCTh T€UCHUS BOABI B cTpye 12 m/c. [86,4 H]

2.52. W3 peakTuBHOW YyCTaHOBKM Maccoi 0,5 T, HaxoAsIIEWCs TMEPBOHAYAIIBHO B TIOKOE, B
TOPU3OHTAILHOM HAIPABJICHUM BBIOPACBHIBACTCS IIOCIEIOBATENBHO JBE TOPIMU BEIIECTBA CO
ckopocteio 1000 M/C OTHOCHTENBHO YCTaHOBKM. Macca kaxnoil mopruum 25 kr. Kakoii craner
CKOPOCTh YCTAaHOBKH TOciIe BhIOpoca BTopoi nopuun? Tpenue orcyrcTByer. [-108,2 m/c]

2.53. CHaps B BEepXHEW TOYKE TpPaeKTOpHUH, cOOTBeTCcTBytome BbicoTe 1000 M, pazopBaiics Ha
nBe yactu | kr u 1,5 kr. Ckopocts cHapsga B 3Toi Touke 100Mm/c. CKOpPOCTh OONBIIETO OCKOJIKA
OKa3zallaCh TOPHU3OHTAJIBHOW (CKOpocTh paBHa 250 M/c) W coBHajarouiel MO HAMpPaBICHUIO CO

CKOPOCTHIO cHapsiaa. OnpenenuTh pacCTOSTHUE MEXTY TOUKaMH TaJeHHUsT 000MX OCKOJIKOB. [ 1694 Mm].
2.54. Ha kparo ctona BbICOTBI A JE€KHT MAJCHBKHW IApUK MAacchl m,. B Hero momagaer myns

Macchl m,, JBHXKYHIAsACAd TOPU30HTAIBHO CO CKOPOCTBIO U, HAIPABICHHOW B LIEHTp mapuka. ITyns

3acTpeBaeT B IIapuke. Ha kakoM paccTOSHMM OT CTOJIAa MO TOPU3OHTANM IIAPUK YIAJIET Ha 3eMIII0?

[S = m\2hi g [(m,+m,)]

2.55. Tspxenslil IIApUK, NOJBELICHHBI HA HEPACTSHKMMONW M HEBECOMOM HUTH, UMEIOUIEH JJIMHY

L, OTKJIOHSIIOT OT BEPTUKAJIM HAa Yrojl & M 3aTeM OTHycKaroT. Kakylo MakCHMalbHYIO CKOpPOCTb

v npuobpeteT mwapuk? [V = \/ZgL(l —COoS a) ].

3. BpamaresibHOe JIBUKe€HHE TBEPABIX TeJl

3.1. Onpenenute MOMEHT MHEPLMH CIUIOIIHOIO OAHOPOIHOTO AucKa paanycoM 40 cm u maccoi 1
KI' OTHOCHUTENBHO OCH, MPOXOJAIIeH dYepe3 cepeluHy OJHOr0 M3 PaAUyCOB MEpPHEHIANKYISIPHOI
mockocTu aucka. [0,12 kr-m?]

3.2. Onpenenute MOMEHT MHEPIIMU TOHKOT'O OJHOPOJIHOTO cTepskHs aiauHou 50 cM u maccoit 360
I OTHOCHTEIHHO OCH, TIEpIIeHANKYISPHOH CTEPKHIO M TPOXOAIIei yepes ero koHerl.[3-1072 kr-m?]

3.3. Onpenenute MOMEHT MHEPIIMU TOHKOT'O OJHOPOJIHOTO cTepskHs aiauHou 50 cM u maccoit 360
I' OTHOCHUTEJIBHO OCH, MEPIEHAUKYIISIPHOW CTEPKHIO U MPOXOJALIeH 4Yepe3 TOYKY, OTCTOSIIIYIO OT
KOHIIA CTepykHs Ha 1/6 ero mmHeL[1,75-1072 kr-m?]

3.4. Toukuit oOpyud muamerpoM 56 cMm u maccoit 300 T BUCHT Ha T'BO3JE, BOUTOM B CTEHY.

OmnpeenuTe ero MOMEHT HHEPLMH OTHOCHTENBHO TOro rBo3s.[0,047 kr-m?]
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3.5. OnHopoauselii mapuk Maccoil 100 r moaBelIeH Ha HUTH, JJIMHA KOTOPOM paBHA Paauycy
mapuka. Onpenenure MOMEHT HHEPLIMH [IaprKa OTHOCUTEIBHO TOUKH MOABECa, €U JuinHa HUTH 20
cM. [0,0176 kr-m?]

3.6. Onpenenute MOMEHT MHEPUHMH CIJIOIMIHOTO OJHOPOJHOTO UWIMHApPA pamuycoMm 20 cM u
Maccoii 1 KT OTHOCHTENBEHO OCH, MPOXOAIIeH uepes 00pasyronlyio muanHApa. [0,06 kr-m]

3.7. OgHopoansblil map paauycom 10 cM M Maccoil 5 Kr Bpamiaercs BOKPYT OCH CUMMETPHUU
cornacHo ypasHeHuto @ = A+ Bt' + Ct’ (B = 2 pan/c?, C = -0,5 pan/c®). Onpejenure MOMEHT CHII
st t =3 c. [-0,1 H-m]

3.8. MaxoBuK B BHje CIUIONIHOTO JMCKA, MOMEHT MHEPLMH KOTOporo 150 kr-m?, Bpamiaercs c
gactotoil 240 o6/mMuH. Yepe3 Bpems ¢ = | MHUH Toclie TOTO, KaKk Ha MaXOBUK CTall JEHCTBOBATh
MOMEHT CHUJI TOPMOJKEHHUS, OH OCTaHOBWICS. ONpeneIuTEMOMEHT CHUJ TOPMOXEHUS M YHCIIO
000pOTOB MaxOBHKa OT Hadaia TOPMOKEHUS JI0 TIOJTHOM ocTaHOBKH. [62,8 H-M; 120]

3.9. K 00601y OZHOPOJHOrO CIUIOMIHOrO aucka paguycom 0,5 M mpuinokeHa NOCTOSHHAs
kacarenbHas cwia 100 H. Ilpu Bpamenun nucka Ha HEro AEWCTBYET MOMEHT cuil TpeHus 2 H-m.
Onpenenure maccy IUCKa, €CIM U3BECTHO, YTO €ro YIJIOBOE YCKOPEHHE MOCTOSSHHO W paBHO 16
pa/c?. [24 k]

3.10. Yacrora BpallleHHs MaXOBHKAa, MOMEHT HMHEpPIMH KOTOpOro paseH 120 Kr-M?, cocTapiser
240 o6/mun. Ilocnme mpekpamieHuss ACUCTBUS HA HETO BpAIIAIOIIETO MOMEHTA MaXOBHK ITOJ
JEMCTBUEM CWJI TPEHHUS B IMOALIMIIHUKAX OCTaHOBWICA 3a Bpems ¢ = 3,14 mun. Cuuras TpeHue B
MOJAIIMITHUKAX IOCTOSHHBIM, ONIPENEIUTE MOMEHT cui TpeHus. [16 H-Mm]

3.11. Bentunsrop Bpamaercs ¢ yactotoir 600 o6/mMuH. [Tocie BBIKITIOYEHUST OH HAYall BPAIaThCs
paBHO3aMeJIEHHO |, caenaB S0 060poToB, ocTaHoBMIICS. PaboTa cun topmoxenus paBHa 31,4 Jx.
OnpefenuTeMOMEHT CHJI TOPMOKEHHS U MOMEHT MHepIuHu BeHTuaaTopa. [0,1 H-m; 15,9 kr-m?]

3.12. MaXoBHK B BUJIE CIUIONITHOTO JHCKA, MOMEHT MHEpPIUH KOTOporo 1,5 Kr-M?, Bpamasch mpH
TOPMOKCHHHM PaBHO3aMEJICHHO, 3a BpeMs { = | MUH YMEHBIIWI 9acTOTy BpameHus ¢ 240 o6/MuH 10
120 06/MuH. OnpeiennuTe YIIoBOe YCKOPEHHE MaXOBUKA M MOMEHT CHJIbl TopMokenus. [0,21 pan/c?;
0,315 H-m]

3.13. Ognopoansiii quck paauycom 0,2 M u Maccoit 0,5 Kr Bpamjaercsi BOKpyr 0CH, IpOXOasIIeit
4yepe3 €ero LEeHTpP. 3aBUCUMOCTb YIJIOBOM CKOPOCTH BpAIlEHUs JUCKA OT BPEMEHM JlaeTcs
ypaBHeHHeM @ = A+ Bt (B = 8 pan/c?). Halizure BenuuMHy KacaTelbHOW CHJIBI, MPUIOKEHHOH K
ob6ony mucka. Tpenuem npenedpeus. [0,4 H]

3.14. MaXoBHK, MOMEHT MHEPIUK KOTOPOTO paBeH 63,6 Kr-M%, BpallaeTcs ¢ MOCTOSAHHOIM YriIoBoii
ckopocteio 31,4 pan/c. Haiinure TOpMO3SIIUIT MOMEHT, MOJA JACWCTBHEM KOTOPOTO MaXOBHUK

ocranasnuBaetcs yepes 20 c.[100 H-m]
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3.15. OnHoponHblii cTepkeHb AnuHOK 1 M u maccod 0,5 Kr Bpamaercs B BEPTUKAIBHON
IJI0CKOCTH BOKpPYI' TOPM30HTAJIBHON OCH, NPOXOAsIIEH depe3 cepeauHy crepkHA. C Kakum
YIJIOBBIM YCKOPEHHEM BPAIAeTCs CTePKEHb, €CIM Bpallaomuii MoMeHT paseH 9,81-102H-m? [2,35
pan/c?]

3.16. Uepe3 HEmOABWIKHBINA OJIOK B BHAE OJHOPOTHOTO CIUIOIIHOTO MHJIMHIApa Maccod 160 r
IIEpEKMHYTa HEBECOMasl HUThb, K KOHIIAaM KOTOpoW mnozsemeHsl rpy3bl maccamu 200 r u 300 r.
I[Ipene6peras TpeHHEM B OCH OJIIOKa, ONpeeNUTe YCKOPEHHE IPY30B M CHJIbI HaTskeHus. [1,69 m/c?;
2,3 H; 2,44 H]

3.17. Ha ogHOPOAHBIN CIJTONTHON HWJIMHIAPUYECKUN Ball paguycoM 50 ¢cM HaMOTaHa JIerKasi HUTb,
K KOHIly KOTOpPOW MpHUKpeIseH rpy3 maccoi 6,4 kr. I'py3, pa3smarbiBasi HUTb, OIIYCKAa€TCs C
yckopenueM 2 M/c2. OnpeaenuTe MOMEHT HHEPLUHU U Maccy Bana.[6,25 kr-m?; 50 kr]

3.18. Ha Gapaban maccoif 9 Kr HaMOTaH IIHYp, K KOHILY KOTOPOTrO MPUBS3aH I'Py3 Maccoil 2 Kr.
Haiiaute yckopenue rpysa. bapaban cuutath oHOpoAHbIM auckoM. Tpennem npene6peus. [3 m/c?]

3.19. Ha 6apaban paguycom 0,5 M HaMOTaH IIHYp, K KOHIY KOTOPOTO MPHUBS3aH TPy3 Maccou 1
kr. Haiinure MmomeHT mHepuu OapabaHa, €CJii M3BECTHO, UYTO TPY3 OMyCKaeTcsl ¢ yckopeHueMm 2,04
M/c?.[9,5 kr-M?]

3.20. Yepe3 moaBMKHBIA OJIOK B BHJE OJHOPOJHOTO CIUIOIIHOTO IMJIMHApa Maccod 0,2 kr
IIEpEKMHYTa HEBecOMasi HUThb, K KOHI[aM KOTOpOoW mpukpernieHsl Tena maccamu 0,35 kr u 0,55 kr.
[Ipenebperast TpeHHEeM B OCU 0JIOKA, OMPENEIUTE YCKOPEHHE IPY30B U OTHOILECHUE CHJI HATSDKEHUS
HuTH. [1,96 M/c*; 1,05]

3.21. Teno maccoii 0,25 kr, coeAMHEHHOE HEBECOMOW HUTHIO TTOCPEICTBOM 0JIOKA (B BHJIE TOJIOTO
TOHKOCTEHHOI'O0 LMJIMHApPA) ¢ TelaoM maccod 0,2 Kr, CKOJB3UT MO MOBEPXHOCTH TOPU30HTAIBHOTO
crona(puc.3). Macca 6noka 0,15 xr. KoaddunmueHt TpeHuss Tera o moBepxHOCTH paBeH 0,2.
[IpeneOperast TpeHHEeM B MOJIUIMITHUKAX, ONMPEACIUTE YCKOPEHHUE, ¢ KOTOPBIM OyIyT ABUTAThCS 3TH
TeNa ¥ CHIIBI HaTSHKEHHUs HUTH 110 06e cTOpoHHI 611oka. [2,45 m/c*;1,1 H; 1,47 H]

3.22. K 06011y OMIHOPOJHOTO CIUIOLTHOTO AUCKa Maccoi 10 Kr, HACa)KEHHOTO Ha OCh, MPUIIOKEHA
nocrosiHHas kacatenpHas cuiia 30 H. Onpenenure KUHETUYECKYIO SHEPTUIO IMCKa 4yepe3 BpeMms 4 ¢
ImocJie Hadana gercTBus cuisl. [ 1,44 kJx]

3.23. Jluck Maccoi 2 Kr KaTUTCS 0€3 CKOIBKEHHUS 10 TOPU30HTATHHOM MJIOCKOCTH CO CKOPOCTHIO
4m/c. HaiimuTe KWHETHYECKYIO SHEPTHIO Tucka. [24 Jx]

3.24. lllap aguametrpom 6 cM KaTHTCSI 0€3 CKONBXECHHs TI0 TOPU30HTATBHON TUIOCKOCTH, Aenas 4
00/c. Macca mapa 0,25 kr. Haligute kuHeTHYeCcKy0 3Hepruto mapa. [0,1 Jx]

3.25. TlonHass KMHETHMYECKas SHEpPrusl NHUCKA, KaTAIIErocs MO TOPU30HTAIbHOW IMOBEPXHOCTH,
paBHa 24 J[x. Onpenenure KUHETUYECKUE DHEPTUU MOCTYNATEIBHOIO U BPALATENBHOIO ABUKEHUN

nucka. [16 JIx; 8 [Ix]
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3.26. llap 1 cnaomHON LUWJIMHAP OAWHAKOBOM MAacChl, U3TOTOBJIIEHHBIE U3 OJHOIO M TOTIO XK€
MaTepuana, KaTaTcsi 0e3 CKOJBXKEHHS C OJMHAKOBOM CKOpocThbio. Ompenenurte, BO CKOJBKO pa3
KUHETHYECKasi SHEprus 1apa MEHbIIIE KHHETUYECKON SHEPTUM CIUIOmHOTO muHapa. [B 1,07 pa3za]

3.27. OOpy4 ¥ AWCK HWMEIOT OJMHAKOBYIO MAacCy M KaTsiTCs 0€3 CKOJIBKECHHS C OJMHAKOBOU
JMHEWHON ckopocThio. Kunernueckass sneprus oOpydya paBHa 4 JDx. Haiinute KUHETHUYECKYIO
sHepruto aucka. [2 JIx]

3.28.0mnpenenure, BO CKOJNBKO pa3 IMOJHAs KUHETHYECKas dHEpPrus oOpyda,CKOJIB3SAIIETO BIOIb
HaKJIOHHOM IJIOCKOCTH, MEHBIIIE TIOJITHOW KHHETHYECKON SHEPrUu 00pyda, KaTsIIerocs 1Mo HaKJIOHHON
MIJIOCKOCTH.[B 2 pa3a]

3.29. CriuomHON OMHOPOAHBIA JUCK CKATHIBAETCS 0€3 CKONBKEHHS 10 HAKJIOHHOW TUIOCKOCTH,
obpaszyromeit yron «a ¢ ropuszoHToM. Ormpenenure JIHHEHHOE YCKOpEHHE LIEHTpa JHCKa.
[(2gsina)/3]

3.30. C HakJIOHHOHM IUIOCKOCTH, COCTaBIIAIOIIEH Yrojl & € TOPU30HTOM, cKaTeiBaeTcs map. C

KaKUM YCKOpeHHeM JBuxeTcs ueHtp mapa? [(Sgsina)/7 ]

3.31. IIlap ckaTeiBaeTcs ¢ HAKJIOHHOW IUIOCKOCTH BbicOTOM 90 cm. Kakyro JMHENHYIO CKOPOCTbH
OyzeT UMeTh IIEHTp LIapa B TOT MOMEHT, KOT'/1a IIap CKaTUTCA ¢ HAKJIOHHOM mockoctu? [3,5 m/c]

3.32. C HaKJIOHHOW IUIOCKOCTH, cocTaBjstomer yroia 30° K TOpH30HTY, CKaThiBaeTcs Oe3
CKoJbkeHus mapuk. [Ipenebperas TpeHuewm, onpeaennTe BpeMs IBHKEHUS IIapuKa MO HAaKIOHHOU
IJIOCKOCTH, €CJIM U3BECTHO, YTO €ro LEHTP Macc MpH cKaTbiBaHUM noHu3wica Ha 30 cM. [0,585 c]

3.33. Koneco paguycom 30 cM 1 Maccoit 3 Kr ckaThIBaeTcst 6€3 TPEHUS M0 HAKIOHHOW TIOCKOCTH
JIMHOM 5 M 1 yriioM HakjoHa 30°. OmpenenuTe MOMEHT MHEPIMU KOJIECA, €CIIU €r0 CKOPOCTh B
KOHIIe IBYKeHUS cocTaBisuia 4 m/c. [0,057 KF-MZ]

3.34. BepTuKalbHBIA CTOJIO BBICOTOM 5 M TMOJNMUIMBACTCA y OCHOBAHHUS M TMAJacT Ha 3E€MITIO.
Onpenenute TMHEHHYIO U YIIIOBYIO CKOPOCTH €Tr0 BEpXHEr0 KOHIIA B MOMEHT ynapa o 3emitto.[12 m/c;
2,4 pan/c]

3.35. Ilo ropu30HTaIbHON MIIIOCKOM MOBEPXHOCTH KAaTUTCS AUCK CO CKOPOCThIO 8 M/c. Onpenenute
KOA(DPUITMEHT COMPOTUBIEHUS, €CIH UCK, OyAydd MPEIOCTaBICHHBIM caMOMy ce0e, OCTaHOBHJICS,
npouasa nyth 18 m. [0,27]

3.36 Ilap Maccoii 3 Kr KaTUTCA CO CKOPOCTHIO 2 M/C M CTAJIKHUBACTCA C TMOKOSIIUMCS IIapOM
Maccoit 5 kr. Kakas padota Oyner coBepuieHa npu aedopmanuu mapoB? Yaap cyuTaTh aOCOIIOTHO
HEYIPYTUM, IPSMbIM, LICHTPAJIbHBIM. [6,15 JIX]

3.37 llap maccoit 1 kr, katsamumiics 6e3 CKOIbKEHUS, yaapsAeTcs O CTEHKY U OTKaThIBaeTCs OT Hee.
Ckopoctb 1mrapa 10 yaapa o creHky 10 cm/c, mocne ymapa 8 cm/c. HaliquTe KOIMYECTBO TEIUIOTHI,

BBIJICJIMBINICECS TIPH YAApe, U UMITYJIbC, KOTOPBIN MOTy4yaeT cTeHka. [2,52 mJx; 0,18 kr-m/c]
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3.38 Mengnslii map paguycom 10 cMm Bpamaercs ¢ 4acToToil 2 00/C, BOKPYT OCH, MPOXOJSIICH
yepe3 ero neHtp. Kakyio paboTy HaJ0 COBEPLIUTH, YTOOBI YBEIMYUTH YIJIOBYIO CKOPOCTH BPALICHHUS
Basoe? [34,1 x|

3.39 [lepeBsiHHBIN cTepkeHb Maccoll 1 kr u jgmuHOM 40 CM MOXKET BpalaTbCsi BOKPYT OCH,
IIPOXOALIEH Uepe3 ero cepeuHy NMEPHEHANKYISIPHO K CTEP)KHIO. B KOHel cTepkHs momnagaer IMmyJis
maccoil 10 r, jerdmias nMepneHIUKYISIPHO K OCH U CTepKHIO co ckopoctbio 200 m/c. Onpenenure
YTJIOBYIO CKOPOCTh, KOTOPYIO TIOJIYYHT CTEPKEHb, €CIIH ITYJIs 3aCTPSHET B HeM. [29 pan/c]

3.40 JIea manenbkux mapuka maccamu 40 r v 120 © COOTBETCTBEHHO COEAUHEHBI CTEPKHEM
nHou 20 cM, Macca KOTOPOro HUYTOXXKHO Maja. Cucrema Bpalaercs OKOJI0 OCH, MEPIEHIUKYISIPHON
K CTEpXKHIO U TPOXOAAIIEH CKBO3b LEHTP HMHEPUUHM cUCTEMBl. ONpeneiauTb UMIYIbC U MOMEHT
UMITysbca cucteMsl. YactoTa 060opoTos pasHa 3 ¢ 1.[0; 2,3-102 kr-m%/c]

3.41 MaxoBUK HAUMHAET BPAIIATHCA M3 COCTOSHUS MOKOS C MOCTOSIHHBIM YTJIOBBIM YCKOPEHUEM
0,4 pan/c’. OnpesenuTe KMHETHYECKYIO SHEPIUI0 MAaXOBMKA depe3 25 ¢ Mocie Hayana JBHKEHHS,
ecau uepe3 10 ¢ mocne Hauana JBUKEHHMS MOMEHT UMITYlIhca MaXOBHKa cocTaBsan 60 kr-m*/c. [750
Jx]

3.42 Kakyto paboTy HY)KHO TIPOU3BECTH, YTOOBI YBEIIMUUTh YaCTOTY 000pOTOB MaxoBuka ot 0 10
120 mun™'? Maccy maxoBuka, paBHyio 0,5 T, MOKHO CUHTATh PacIpeaeIeHHOi 10 0001y HaMETPOM
1,5 m. Tperuem npenedpeus. [22,2 kx|

3.43 Ha ckambe JKykoBckoro (Bpamatormascs miaTdopma 0e3 TpeHHs) CTOUT YEJIOBEK U JACPKUT B
pyKax CTep)KeHb Mo ocu ckaMbu. CKaMbsl C YEJIOBEKOM BpallaeTcsl ¢ YIIIOBOM ckopocThio 4 pan/c. C
KaKOH CKOPOCTBIO OyJeT BpalaThbCsl CKaMbsl C YEIOBEKOM, €CIIU CTEPXKEHb MMOBEPHYTh TaK, YTOOBI OH
3aHAN TOPH30HTANBbHOE monoxkenne? CyMMapHBI MOMEHT MHEPIMM 4YeloBeKa M CKaMbU 5 KIM2,
JUITMHA CTepHS 2 M, Macca 6 kr. CuuTaTh, YTO LIEHTP MACC CTEPXKHS C YEIOBEKOM B 000MX CIIydasx
HaxoJUTCs Ha ocH TiaTdopMel. [2,9 pan/c|

3.44 Ha nenonBumxkHOW ckambe JKYKOBCKOIO CTOMT 4YEJIOBEK M JECPKUT B pPyKE 3a OCb
BEJIOCHIIETHOE KOJIECO, BpaIlaloIIeecss BOKPYT CBOEH OCH € YIJIOBOM cKopocThio 25 pan/c. Och kojeca
pacrojo)keHa BEPTHKAIbHO U COBMAAAET C OChbI0 ckambu. C Kakoil CKOPOCTbIO CTaHET BpPAaILAThCs
CKaMbs, €CJIM IMOBEPHYTh KOJIECO BOKPYI TOPH30HTAIBbHOW ocu Ha yroia 90°? MOMEHT WHepLHuu
yesoBeKa M CKaMbU PaBeH 2,5 Kr-M%, MOMeHT uHepiuu Koneca 0,5 kr-m2. [5 pan/c]

3.45 Ilnardopma B BuAE TUCKA BpAIIAeTCs MO MHEPUUU O€3 TPEHHs OKOJIO BEPTUKAIBHOM OCH C

!, Ha kpato miardopMbl CTOMT uejioBek. Korma dyenoBek mepemien B IHEHTp

yactoton 14 mun
naaThopMBI, 4acToTa Bospocia a0 25 mun'. Macca uenoseka 70 kxr. OnpenenuTe Maccy maaTGOpMsl.
MOMEHT MHEPIIMH YETIOBEKA PACCUUTHIBATh, KaK JJIsl MAaTEpUaIbHOU TOUKH. [ 178 Kr]

3.46 TopuzonranbHas maTdopma Maccoil 150 kr Bpamaercs BOKPYT BEpPTHUKAJIbHOM OCH,

NPOXOAIIEH Yepe3 HeHTp MmIaThopMel ¢ yacToToit 8 Mun™!. Uenosek Maccoit 70 KI' CTOMT IPH 3TOM Ha
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kpato miaTdopmbel. C KakoW YIIOBOW CKOPOCTBIO HAYHET BpallaThCs IaaTdopma, €clid YellOBEK
nepeiieT ot Kpas miaThopmsel K ee neHTpy? CuutaTh miaThopMy KPYriabiM OJHOPOIHBIM JUCKOM, a
YeJI0BEKa - MaTepuaabHON Toukoi. [1,62 pan/c|

3.47 T'opuzonTanbHas mwiatdhopma Maccoit 25 kr u paguycom 0,8M BparaeTcst ¢ 4acToTon 18 MuH
!. B 1eHTpe CTOUT 4YeNOBEK M JEPXKHUT B PACCTABIECHHEIX pyKaX rupd. Cumras miatdopMy IHUCKOM,
OTIPEACTUTE YaCTOTYy BpAIICHHS IIATPOPMBI, €CIIA YEeTIOBEK, OMyCTUB PYKH, YMEHBIIUT CBOM MOMEHT
uHepimy o1 3,5 kr-M? 10 1 kr-m?. [23 mun™!]

3.48 Yenosek, crosmuii Ha ckambe JKYKOBCKOrO, AEPKHUT B PyKax CTEPKEHb IJIMHOU 2,5 M,
PaCTONOKEHHBI BEPTUKAIHHO BJIOJIb OCH BpPAIEHUS CKaMEWKH. JTa cucTeMa (CKambsi U YEJIOBEK)

2 u BpamaeTcs ¢ yactotoit 12 mun'. Eciu cTepskeHb MOBEPHYTH

obagaeT MOMeHTOM uHepiuH 10 Kr-m
B FOPU30HTAILHOE MOJI0KEHHE, TO YACTOTA BPAIEHUs CCTeMBI cTaHeT 8,5 Mun . Onpenenure mMaccy
cTepxHA. [8 Kr]

3.49YenoBex Maccoit 60 Kr, CTOAIIMIA Ha Kpai TOPH3OHTAIBbHOW miardopMel paauycoml M u
Maccoi 120 kr, Bpamaromencs o HHEPLUUN BOKPYT HEMOJBUKHOW BEPTUKAJIBHOM ocH ¢ yacToToi 10
mun’!, mepexoaut k ee nentpy. Cumtas maaTGopMy KPyriIbIM OJHOPOJHBIM JMCKOM, a 4elOBeKa —
TOYEYHOU Maccoii, onpeenute padboTy, COBEpPIIAEMYIO YEIIOBEKOM IIPH Mepexoe OT Kpasi MmiaThopMbl
K ee LeHTpy.[65,8 [Ix]

3.50 Ha kparo HenonBukHOM ckambH JKykoBckoro aquamerpom 0,8 M 1 Maccoil 6 KI' CTOMT Y€I0BEK
Maccoil 60 kr. C kakoH YrjaoBOM CKOPOCTHIO HAYHET BpallaThCid CKaMbs, €CJIM YEJIOBEK MOMMaer
JeTsamuil Ha Hero Ma4 Maccou 0,5 kr? TpaekTopusi Msda rOpU30HTaIbHA U TPOXOJUT HA PACCTOSTHUU
0.4 M ot ocu ckambpu. CkopocTs Msiua 5 m/c. [0,1 pan/c]

3.51 Inardpopma B BuIe AucKa AuaMeTpoM 3 M U Maccod 180 Kr MOKeT Bpamiatbcs BOKPYT
BepTUKaIbHOU och. C KaKo#l yrioBOW CKOPOCThIO Oy/ieT BpamaThes 3Ta Iiatgopma, eciiv 1Mo ee Kparo
noiaeT yenoBek Maccoit 70 Kr co ckopocthio 1,8 M/c otHOcuTensHO muiatdopmel? [0,53 pan/c]

3.52 B ueHTpe BpallalolIerocss CTOJIMKA CTOUT YEJIOBEK, Aepalllii Ha BBITAHYTBIX pyKax Ha
pacctosuun 150 cM apyr ot apyra ase rupu. CTonuk Bpamiaercs ¢ uactotoit 1 ¢!, Uenosek commxkaer
rupu g0 paccrosHus 80 cM, M uyacToTa yBenamumBaerca a0 1,5 c¢'. Ompenemure paGoty,
MIPOM3BECHHYIO YEJIOBEKOM, €CIIM KaxK[as Tupsi UMeeT maccy 2 Kr. MOMEHT MHEepIUHU ueloBeKa

OTHOCUTEIBHO OCH CTOJIMKA CYMTATh MOCTOSIHHBIM.[48 JIxk]

4. Mexa"Hudeckue KouecOanus

4.1. YpaBHeHHUE JBWIKCHHUS TOYKH JIaHO B BHUJIC x=0,05sin(27rt+7r/ 3)M. Haiitu mnepuon,

aMIUTUTYy, Ha4alubHyI0 (pa3y, HMKINYECKYI0 YacTOTy U 4acTory konebanuil. [lc; 0,1m; 7/3; 27 1

']
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4.2 Hanwucare ypaBHEHHE TapMOHHMYECKMX KoneOaHuil Touku c¢ ammumatygod 0,1 M, ecnm
HavanpHas ¢aza paBHa 7 /2, a nepuoj koiaedanuii 2 c.
4.3 HanucaTh ypaBHEHHE TapMOHMYECKHMX KOJIEOAHHMH TOYKM C aMIUIUTYAOH 5 cM, ecnd 3a 2

MUHYTHI coBepiaeTcst 120 konebanwmii, a HavanbpHas ¢daza paBHa 60°.

4.4 YpaBHeHUE JBWKCHHS TOYKH AaHO B BHie X =(,2 Sill(?[t+ w/ 3)M. Halitn MakcuMabHbBIE

3HAYEHMs CKOPOCTH U yckoperus.[ 0,27 m/ c;0,27°m/ c*]

4.5 Touka coBeplIaeT TapMOHHUYECKHE KoyiebaHus ¢ amrumatygod 10 cM u mepuogom 5 c.
OnpeenuTh MAaKCUMaIbHYIO CKOPOCTh U MAKCUMaIbHOE ycKopenue. [12,6 cm/c; 15,8 cm/c?]

4.6. Onpenenute MaKCUMalbHbIE 3HAYEHUS CKOPOCTH M YCKOPEHHUS TOYKH, COBEPIIAIOIICH

rapMOHHYECKHE KOoJeOaHus ¢ aMILTUTy 101 2 cM u niepuojom 2 c. [0,0628 m/c; 0,197 m/ c’ ]

4.7. Touka coBepiIaeT TapMOHUYECKHUE KOJICOAHHS ¢ TIEPHOJIOM 8 C M HavYallbHOM (ha3oi, paBHOU
Hymo. Ompenenure, 3a Kakoe BpeMsl TOYKA CMECTHTCS OT IOJIOKEHHsI PaBHOBECHS HA IOJIOBHHY
amMIuuTysl. [4/3 c]

4.8. Touka coBeplIaeT rapMOHUYECKHe KoieOaHus ¢ mepuojoM 12 c. Ompexpenure, 3a Kakoe
BpPEMs CKOPOCTb TOUKH YBEIMUYHUTCS OT HYJISI 1O NOJOBUHBI MAaKCUMAJIbHOTO 3HaveHusl. [1 c]

4.9. Touka coBepiiaeT rapMOHHMUYECKHE KojiebaHus ¢ mepuomom 12 c. Ompegenure, 3a Kakoe
BpeMsl YCKOPEHHE TOUKH YBEJIIMYUTCS OT HYJS JI0 OJIOBUHBI MAaKCUMAJIHOTO 3Ha4YeHusl. [1 ¢

4.10. VYpaBHeHME IBMKEHMSI TOYKM [AHO B BHUJE X = Acos(ﬂt/ 4). Onpenenure MOMEHTHI
BPEMEHM, ITPH KOTOPBIX JOCTUTAETCS MaKCUMaJIbHAsl CKOPOCTh TOUKHU. [2¢, 6¢, 10c ...]

4.11. VYpaBHeHHME ABM)KEHMSI TOYKM [AHO B BUJE x=Ac0s(7tt/2). Onpenenure MOMEHTHI

BpPEMEHM, ITPH KOTOPBIX JOCTUTAETCS MaKCUMaJIbHOE yCKopeHue Touku. [Oc, 2¢, 4¢ ... ]

4.12. MarepuanpHasi TOYKa COBEpIIACT TapMOHUYECKHE KOJICOAHMsI COTJIACHO YpPaBHEHUIO
x=0,15 c0s(27r t)M. Onpenenure MakCUMajdbHOE 3HAUEHHUE MOJYJIS BO3BpAIIAloOIel CUJIbl U TOJHYIO
SHEpruto Touku, ecnu e€ macca 0,1 xr. [0,59 H; 0,047 Tx]

4.13. MarepuanbHas Touka Maccod S50 r coBepiiaeT rapMOHHYECKHE KOJeOaHHUs COTJIACHO
YPaBHEHHUIO X = 0,1cos(37rt/2) M. Onpenenure BO3BpAIIAIOILYIO CUIY UII MOMEHTa BPEMEHHU 2 C.
[0,11 H]

4.14. Omnpenenute OTHOLIEHUE KUHETHMYECKON DHEPIMM TOYKH, COBEPILAIOLIEH I'apMOHMUYECKHE
KosebOaHus, K e€ MOTEHIIMAIBHON SHEePTUH ISt MOMEHTOB BpeMmeHH: a) t=1/12; 6) t=T/8; B) t=T1/6, tne T
— nepuoj konebanuii. Hauansnas da3za pasua nymwo. [3; 1; 1/3]

4.15. Onpenenute OTHOIIEHUE KUHETHUYECKOW SHEPrUU TOYKH, COBEPIIAIOIICH TapMOHUYECKHE
KonebaHus, K e€ MOTeHUMATbHON SHEPruM JUIsi MOMEHTOB BPEMEHM, IPU KOTOPBIX CMEIEHHE OT
MOJIOKCHUSI PABHOBECHS COCTABIISIET: a) x=A4/4; 0) x=A/2; B) x=A, tie A — ammutyaa konedbanuid. [15;
3; 0]
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4.16. Kak u3MeHHUTCA 4acToTa KoJIeOaHUWN Tpy3a, BUCSILErO Ha JIBYX OJUHAKOBBIX MpPYKHWHAX,
€CJIN OT UX MOCJIEI0BATENBHOTO COEMHEHMSI IEPEUTH K MapayliesibHOMY? [yBEIUYUTCS B 2 pa3al]

4.17. TI'py3, TOIBENMIEHHBIH K MPYKHUHE, KOJEOJETCS MO BEPTHKAIM C aAMIUIMTYIOH 8 CM.
Onpenennre KECTKOCTh NPYXKUHBI, €CIIM U3BECTHO, YTO MAaKCHUMaJlbHasi KHHETUYECKAas SHEPrus rpysa
pasHa 0,8 /x. [k=250 H/m]

4.18. Ecau yBenuuuTh Maccy Ipy3a, HOJBEUIEHHOrO Ha MpyxkuHe, Ha 600 r, To mepuon
KoJiebaHui BO3pacTET B 2 pasa. Onpenenute Maccy nmepBoHAYaIbHO MOABEIICHHOTO Tpy3a. [200 r]

4.19. JIBa MaTeMaTHYECKUX MAsTHUKA, IJIMHBI KOTOPBIX OTJIMYAIOTCA Ha 16 cM, coBepmiaroT 3a
OJTHO U TO ke Bpemst oauH 10 konebGanuid, Apyroit 6 konebanuii. OnpeaenuTe JIMHBI MASTHUKOB. [IcMm;
25ceMm]

4.20. MarematndecKuii MasTHUK JUTMHOW | M MOABENICH K MOTOJKY KaOWHBI, KOTOpasi HAYNHAET
OITyCKaTbCsl BEPTUKAIBHO BHU3 C yCKOpeHueM a = g /4 . Haiinure nepuos KonebaHuii 3TOro MasTHUKA.
[2,32 c]

4.21. Ha xaKyro BBICOTY HaJ0 MMOJHATh MaTEeMAaTUUECKHI MasTHUK, YTOOBI IEPHO]T €ro KoJieOaHu
yBenmmumics B 2 paza? Pamuyc 3emmn 6400 km. [ 6,4-10° ]

4.22. MasTHUK, COCTOSIIIMIA M3 HEBECOMOW HHUTH JUIMHON | M M CBHUHIIOBOTO IIapUKa paanycoM
0,02 M, coBepmaer rapmMoHumueckue kojeOanus c¢ ammautynod 0,06 m. Ompenenure: a) MOIYJb
MaKCHUMAaJIbHOTO 3HAYeHMs BO3BpAILlAIOIel CHIIbI, 0) MOIYldhb MaKCHUMaJbHOM CKOpocTH. [ImoTHOCTh
cunma 11,3:10% kr/m>. [0,22 H; 0,18 m/c]

4.23. Tonkwmii 06pyu pamuycom 0,5 M mojBemieH Ha BOWUTHI B CTEHKY TBO3/Jb W COBEPIIAET
rapMOHUYECKHE KoJeOaHHWs B IUIOCKOCTH, TMapajuleinbHOM creHe. Ompepenute 4acToTy KoyieOaHui
obpyya. [0,5 ']

4.24. OgHOpoaHBIN TUCK pagnycoM 20 cM KOJIeOIeTCsl OKOJIO TOPU3OHTAIILHOM OCH, TPOXOISIIEH
Ha paccTosHUU 15 cM oT meHTpa aucka. Onpenenute Mepro KOJeOaHu AUCKAa OTHOCHUTEIBHO 3TOU
ocu. [1,07 c]

4.25. luck pagmycoM R TOJBEIIEH TakK, YTO MOXET COBEpLIaTh TapMOHHYECKHE KOJIeOaHUs

OTHOCHUTENILHO oOpa3yromieil aucka. Ompeaenure TEpHOJ H  YacTOTy KoJeOaHWUW  JHCKa.

[2743R/2g; (1/27)\2g /3R]

4.26. Tonkuii crep:keHb JUIMHOHN 60 CM coBepIIaeT KoJieOaHusI OTHOCUTEIHHO OCH, OTCTOSIIEH Ha
pacctostHuu 15 cM oT ero cepenunbl. Onpenenute nepuo Konedanmii crepxus. [1,19 ¢
4.27. Onpenenure aMIUTATYAy U HadalbHYIO (ha3y TapMOHUYECKOTO KOJIeOaHUs, OJTy4YEeHHOTO OT

CJIOKCHHUA OJMHAaKOBO HaIlpaBJICHHBIX KOH€6aHI/II>'I, 3aJaHHbIX YpaBHCHUAMMU:

x, =0,02sin(57¢+ 7 /2)m u x, = 0,03sin(57 ¢+ 7/ 4)m.[ 0,046 ; 62°46' ]
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4.28 HaiinuTte ypaBHEHHE Pe3yIbTUPYIOLIETO KOIEOAaHNUs, TOTYYEHHOTO OT CJIOXKEHUS OIMHAKOBO
HAlpaBJICHHBIX  KoJleOaHUil, 3aJaHHBIX  YPaBHEHUSMU: X, = 4sin(7r t)M , X, = 3sin(7rt+ / 2)M :
[x= 5sin(m‘+7r/5)M]

4.29. Touka ydacTBYeT B JABYX KOJICOAHUSAX OJMHAKOBOM YacTOTHI OJHOTO HAIPaBICHHUS U C
OJIMHAKOBBIMHM HadallbHBIMH (Da3amMu. AMIUTHTYABI KOJICOAHWI COOTBETCTBEHHO PaBHBI 3 C¢M H 4 CM.
Onpenenure aMITUTYY PE3YJIBTHPYIONIEro KojiebaHus.[7 cM]

4.30. Touka yd4acTByeT OJHOBPEMEHHO B [IBYX B3aUMHONEPICHAMKYJSIPHBIX KOJCOAHUSX,
KOTOpBIE MMPOUCXOAT IO 3aKOHaM: X = 2sin®@t m u y = 2cos@t m . Halimute TpaeKTOpUIO IBHKEHUS
TOYKU. [OKPYKHOCTb paguycom 2 M |

4.31. Touka ywacTByeT B [BYX KOJEOAaHMSIX OJWHAKOBOM 4YacCTOTBl W C OJWHAKOBBIMU
HavyaJlbHBIMH (ha3aMH, COBEPIIAEMBIX BO B3aMMHOIEPHEHAUKYIISIPHBIX HAMpaBiICHUSIX. AMIUTUTYAbI
Koie0aHUH COOTBETCTBEHHO paBHBI 3 c¢cM U 4 cM. OmpenenuTe amIUTUTYAY pPe3yJIbTHPYIOLIETO
KoJieOaHus. [5 cM]

4.32. 3anumuTe ypaBHEHUE PE3YJbTUPYIONIETO KOJeOaHUsI TOYKH, MOJYUYEHHOTO OT CIIOXKCHUS

JBYX B3aWMHO TEPHEHAUKYISIPHBIX KOJICOaHWA OAMHAKOBOW YacTOTHI (v = 5T u), C OJIMHAKOBBIMH
HavalbHBIMH ~ (a3amu, paBHeiMH  #/3 u ¢  ammmrygamum: A, =0,10m u A, =0,05m.
[x= 11,2sin(107rt+ 7Z'/3)CM ]

4.33. VYpaBHeHHEe 3aryxXaroumx KoJiecOaHWW TOYKM JaHO B BHJE X = 5¢7 0 sin(n/ 2)tM.
Omnpenenure CKOPOCTh TOYKH B MOMEHTHI BpeMeHHu, paBueie 0, 7', 27 . [7,85 m/c; 2,9 m/c; 1,1 m/c]

4.34. JlorapubmMuueckuii JEKpPEMEHT 3aTyXaHHs MareMaTthuueckoro MastHuka paBeH 0,2. Bo
CKOJIBKO pPa3 yMEHBIIUTCS aMIUTUTY/Ia 32 OAHO MoHOoe Kojiebanue? [B 1,22 pa3]

4.35. HayanpHast aMIUIMTYy/Ia 3aTyXaromux KojebaHuii Touku paBHa 3 cm. Ilo ucreuenun 10 ¢ ot
Hayaia KojeOaHuil aMITUTyAa crana paBHoi 1 cMm. Uepes kakoe BpeMsi aMIUIMTYya cTaHeT paBHO# 0,3
cm? [21 ¢

4.36. AMmuTyaa 3aTyxalolux KoJeOaHWi MasTHHKA 3a 2 MUHYTHl YMEHbBIIMJIAch B 2 pasa.
Onpenenute ko3bduIEenT 3atyxanus. [5,78'107 1/c]

4.37. AMnnuTyzaa 3aTyxalonmx KoyiebaHui MasTHUKA 3a 1 MHUHYTY yMeHbIIMiach B 3 pasza. Bo

CKOJIBKO pa3 OHa yMeHbIIUTCS 3a 4 MuUHYTHI? [B 81 pa3]

5. MoJiekyJSIpHO-KMHETHYeCKasi TeOPH s MIeATbHOI0 ra3a

5.1. B cocyne o6bémom V =3-107 m’Haxoaures ra3 mpu HOPMANbHBIX YCIOBUAX. OmpenenuTe

YHCII0 MOJIEKYJI Ta3a B COCY/IE M KOHIIEHTPAIMIO MOJIeKyL. [ 7,95-10%; 2,65-10% m~>
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5.2. I'a3 HaxomuTcs B LMIMHAPE IOJ NOPUIHEM IIPU HOPMaJbHBIX YCIOBUAX. Bo ckoibko pa3
M3MEHUTCS KOHILIEHTpPAIMsl MOJIEKYJ ra3a NpH yBeIWYeHWH o0bEMa rasa B 5 pa3 Ipu NpexHeil
TemnepaTrype?| yMeHbIIUTCS B S pa3]

5.3. I'a3 HaxoguTCcd B LWIMHAPE MOJ MOPIIHEM MPU HOPMAIbHBIX YCIOBUSX. Bo CkombkO pas

M3MEHHUTCS KOHIEHTPAIHMSA MOJIEKYI rasa HpH yBeIMYeHMH TeMIepaTypsl raza g0 t=100°C mpu

MpeKHeM aaBieHun? [ymenwsmures B 1,37 paza]
5.4. B 6amnone maxoaunoch 10 kr rasa npu nasnenun 107 ITa. Haiitn, kakoe KOIHMYECTBO rasa
6
B35 U3 OajuloHa, €CM OKOHYaTelIbHOe AaBlieHHE cTaynio paBHO 2,5-10°Ila. Temmepatypy rasza
CUMTATh MOCTOSIHHOM. [7,5 Kr]
5.5. 12 r rasa 3aaumaior 066éM 4-107 m® mpu Temneparype 7°C. Tlocne HarpeBaHus Tasa mpu

TIOCTOSIHHOM JIaBJIEHHH €ro IUIOTHOCTH cTana pasHa 6-107*2/cm®. Jlo xakoii TemmepaTypsl Harpemm
rasz? [1400 K]

5.5. B 6amnone o6pémom 10 1 naxoautcs renuit ( He )non nasnenuem | MlIla u npu temneparype
300 K. ITocne Toro kak u3 Gamiona Obuto B3sATO 10 T TEenus, TeMmrepaTypa B 0auioHe TMMOHU3HIACH 10

290 K. Onpenenute naBneHue renws, ocrapiierocs B 6ayone. [0,364 MIla]

5.6. B cocyne obbémom V¥ =2-10"m’ maxomurca 0,02 xr asora (N,)Nox paBjieHHEM
P=0,9-10°I1a. Onpenenute CpeHIO KBAaJAPaTHUHYI CKOPOCTh MOJIEKYJ Ta3a; YMCIO MOJEKYI,
HAXOJAIIMXCS B COCY/Ie; MIOTHOCTD ra3a. [1,6-10%m/c; 4,3-107; 10ke/ m’ ]

5.7. TInoTHOCTH HeKoToporo Taza o =5-10"kz2/ m*, a cpenHss KBagpaTHUHAs CKOPOCTH MOJNEKY

sToro ra3a pasua 600 m/c. OnpenenuTe naBieHe, KOTOPOE OKa3bIBAET ra3 Ha CTeHKHU cocyaa. [600 I1a]

5.8. Onpenenure CpenHIO KBAJIPATHUYHYIO CKOPOCTh MOJEKYJ HEKOTOPOTO Tras3a, IUIOTHOCTH
xotoporo npu nasiesun P =1,1-10°ITa pasna p = 0,024kz/ m”. KakoBa Macca 0HOTO MOJIsl 9TOTO
rasa, eciii 3HaueHHe IIIOTHOCTH faHo npu Temnepatype 27°C? [1172,6 m/c; 0,005 kr/Mos]

5.9.6 T yrmexucioro rasa (CO,) u 5 r 3axucu a3ota ( NO, ) 3anonssior cocyn oosémom 2107 .
Haiitu obmiee naBienue B cocyae npu temmneparype 400 K. [4,15-10° ITa |

5.10. Onpenenure MOJIIPHYIO Maccy cMecu kuciopoza ( 0, ) maccoii 25 r u azora ( IV, ) maccoit 75
r.[28,9-10 7 ke / monv ]

5.11. Onpenenute WIOTHOCTH cMecH ra3oB Bogopoaa ( H,)maccoit 8 T u kucnopona (0, ) mMaccoii
64 T npu Temneparype 290 K u npu masnerun 0,1 MIIa. I'a3 cunraTs uneansusiM. [ 0,498x2/ i’ ]

5.12. bamion BMectuMocThio 20 51 comepkuT cmech Bogopoxa (H,) m asora (N,) npu

temnepatype 290 K u nasnenuu 1 MIla. Onpeaenure Maccy BoJopoia, €cjii Mmacca cMecH paBHa 150 T.

[6,3 1]
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5.13. B 3akpeiTom cocyne BMectumocTeio 20 1 Haxoxsarcs Bogopon (H,)maccoir 6 r u renui

(He)maccoit 12 r. OmnpenenuTe naBieHHE U MOJIIPHYIO MacCy ra3oBOM cMecH B cocyne, eclu
temmeparypa cmecu 300 K. [0,75 MIIa; 3-107 kr/mos]

5.14. Cmech kucnopona (0,) u asora ( N,) npu Temneparype 27°C HaxoauTcs MOJ AaBJIEHUEM
230 Ila. Macca kucnopona cocrasisier 75% ot oOuieit Maccsl cmecu. Omnpenenure KOHIEHTPALUIO
MOJIEKYJ KaXI0ro u3 ra3oB. [4-102 x> 1,5-10% ™

5.15. B cocyne Bmectumocthio 0,3 1 mpu Temmneparype 290 K Haxomutcs HekoTtopbid ra3. Ha
CKOJIPKO MOHM3HUTCA JaBIIEHHE Ta3a B COCYJIE, eCiH M3-3a yTeuku Biiner 10" momexyn? [133 ITa]

5.16. /IBa cocyna ogumHakoBoro oobéma conepxar kucinopon (0,). B omHom cocyne nasnenue 2

MIla u Temneparypa 800 K, B gpyrom nasnenue 2,5 Mlla, a temneparypa 200 K. Cocyabl coenuHuIm
TpyOKOM M oxJyamuian Haxoxsmmiics B HuX kuciopox o 200 K. Ompenenure ycTaHOBHBIIEECS B
cocynax nasnenue. [1,5 Mlla]

5.17. Omnpenenute CpenHIOI KUHETUYECKYIO SHEPIHI0 IMOCTYNATEIbHOIO JBHUXKEHUS OJHOMN

MOJIEKYJIBl U TeMIleparypy rasa npu gasieHun 0,5 klla, ecim KOHIEHTpanust MOJIEKYJ ra3a paBHa
102 M. [7,5-107 [ore; 362K ]

5.18. Bo ckoibpKO pa3 cpeaHsst KBaapaTUuyHas CKOPOCTh MBUIMHKH, B3BEIICHHON B BO3/IyX€, MEHBIIIE
cpemHeil KBaIpaTMUHON CKOPOCTH MOJEKyd Bosayxa? Macca msumaku 1072, Bosmyx cumrath
OJJHOPOJIHBIM I'a30M, MOJIIpHAs Macca KoToporo pasHa 0,029 kr/momnb. [B 1,44-107 pas]

5.19. Omnpenenute CpeqHIO KBaJIpaTHUUHYIO CKOPOCTb MOJIEKYJBI ra3a, 3aKI4YEHHOIO B COCY]
BMECTUMOCTBIO 2 J1 o/ naBienueM 2 klla. Macca raza 3 r. [4 km/c]

5.20. Omnpenenute HamboJiee BEPOSTHYIO CKOPOCTh MOJIEKYJ Ta3a, IUIOTHOCTh KOTOPOTO IIPH
napiernnu 40 xI1a cocraBmser 0,35k2/ m” .[478 m/c]

5.21. Onpenenute Hanboee BEPOSTHYIO, CPEIHIO apu(METHUECKYIO U CPETHIOI KBaAPAaTHUHYIO
ckopocTu Mosekyn azota ( [V, ) npu 300 K. [422 m/c; 476 m/c; 517 m/c]

5.22. Ilpu xakoii TeMneparype cpeHss KBaJpaTUdHasi CKOPOCTb MoJeKyll kuciopoza ( 0, ) 6ombie

ux Hauboiee BepoaTHoii ckopoctu Ha 100 m/c. [381 K]

5.23. Onpenenure CpeaHIO apuPMETHUECKYI0 CKOPOCTh MOJEKYJ Trasza, €CId U3BECTHO, YTO UX
CpenHsIsl KBaijpaTUdHasi CKOpocTh 1 km/c. [920 m/c]

5.24. Cmech renmus (He) u aprona ( Ar) naxoautcs npu temneparype 1200 K. Omnpenenure

CPEIHIOI0 KBaJIpaTUYHYIO CKOPOCTh U CPEAHIOI0 KUHETHUYECKYIO SHEPTHUIO MOCTYNATENbHOTO JABHKEHUS

aTOMOB TeJs U aproua. [remmii: 2730 m/c; 2,48-107%° [ ; apron: 864 m/c; 2,48-1072 e )]
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5.25. Mcnionb3ys 3aKOH pacrpeielieHus] MOJIEKYJ UeaIbHOrO ra3a Mo CKOPOCTSIM, HAUTH (GopMyTTy

HauboNee BEPOSTHOM cKOpocTH. [V, = 1[2kT/m, ]

5.26. Ucnonb3ys 3aKOH paclpeneaceHusl MOJIEKY UI€aIbHOr0 ra3a 1o CKOpoCTsAM, HalTH CPETHIO0

apu(PMETHYECKYIO CKOPOCTH MOJICKYI. [<u> = \/8kT/mm, |

5.27. Ucnonb3ys 3aKOH pacrpeieeHrss MOJIEKYJ UICAJIbHOTO ra3a Mo CKOPOCTSIM, HAUTH CPETHIOIO

KBa[PATUYHYIO CKOPOCT. [<Um> = 3kT/m, ]

5.28. Hcnonb3ys (GyHKIHIO paclpeeieHUuss MOJICKYJ H€aJbHOTO Ta3a IO SHEPTHsiM, HaNuTH

CPEIIHIOI0 KHHETHYECKYIO SHEPTUIO MoJiekyd. [3/2 kT |

6. OCHOBBI PABHOBECHOI TEPMOAUHAMHUKH

6.1. Cuuras azot (/NV,) UIeanbHBIM Ta30M, ONPEIEIUTE €ro yAEIbHYIO TEINIOEMKOCTh IS
M30XOpHOT0 U n3006apHoro nporeccoB. [42 JIx/(kr-K); 1,04 x/(xr-K)]

6.2. Haiinure ynmenbHyI0 TemmoéMKocTh yriekucinoro raza (CO,) ans HW30XOpHOTO H
n3obapHoro nporeccoB. [567 Jx/(kr-K); 755 Ix/(kr-K)]

6.3. Haiinure ynenpHyr0 TEINIOEMKOCTD IIPU ITOCTOSIHHOM JABJICHUU XJIOPUCTOIO BOIOPOAA
(HCl ) n neona ( Ne).
[800 Ix/(xr-K); 1025 JTx/(xr-K)]

6.4. Haiinute nns xuciaopona (O,) OTHOLIEHHE YIEIbHOH TEMIOEMKOCTH MHPU IOCTOSIHHOM

JaBJICHUH K YIIEIBbHOM TEIUIOEMKOCTH MPH MOCTOSIHHOM o0beme. [1.4]

6.5. IIIOTHOCTP HEKOTOPOrO JBYXaTOMHOTO ra3a MpH HOPMaJbHBIX YCIOBUSX paBHa 1, 43
kr/m> UeMy paBHBI yelbHbIE TEMIOEMKOCTH HPU TIOCTOSHHOM JABJIEHMH U IPU TOCTOSHHOM 00beMe
3TOrO rasza’?

[650 Ix/(kr-K); 910 JIx/(kr-K)]

6.6. Ompenenute yAelbHbIE TEMJIOEMKOCTH HPU IMOCTOSHHOM [aBJICHUM M IPHU MOCTOSIHHOM
o0beMe, eclii U3BECTHO, UTO HEKOTOPBINA T'a3 MPHU HOPMAIBHBIX YCIOBHUSAX UMEET yaeabHbIN 00beM 0,7
M>/kr. Uto 310 3a ra3? [649 Tx/(xr-K); 909 Tx/(xr-K)]

6.7. CunTas a30T UJCaIbHBIM ra30M, OMPEACIUTE €ro MOJISIPHYIO TEIUIOEMKOCTh MPU MOCTOSHHOM
00BEMe u nipu moctostHHOM naBneHuu. [20,8 Jx/(monb-K); 29 [Tx/(MonbK)]

6.8. OmnpenenuTe MOJSIPHYIO Maccy JABYXaTOMHOTO Tasa, €ClId U3BECTHO, YTO Pa3HOCTh YAEIbHBIX
TEIUTIOEMKOCTEH 3TOro Ta3a MPU TOCTOSHHOM OOBEME W TIPU IOCTOSHHOM JaBlieHUH paBHa 260

JIx/(kr-K). [0,032 kr/mMoub |
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6.9. Haiinure ynenbHbIE TEMIOEMKOCTH MPU M300apHOM M HM30XOPHOM IPOIIECCax HEKOTOPOTo
raza. M3sectHo, 4t0o MousipHas macca ero pasHa 0,03 kr/mons, a orHowenue c,/c, =1,4.[693
Jox/(kr-K); 970 Tx/(xr-K)]

6.10. JImg HEKOTOpOro ABYXaTOMHOI'O Ta3a yjAelibHasg TEIJIOEMKOCTh MPHU MOCTOSHHOM JIaBJICHUU

pasHa 14.7-10° JIx/(xr-K). Uemy paBHa Macca oJHOr0 Moist 3Toro ra3a?[0,002 kr/mMoms]

6.11. Onpenenure yaenbHBIE TEIIOEMKOCTH TPU IMOCTOSTHHOM OOBEME M MOCTOSHHOM JaBIICHUU
a1t emecu yriekucnoro (€O, ) raza maccoit 3 r u asota( IV, )Maccoii 4 r. [667 x/(xr K); 917 Jlx/(xr
K)]

6.12. Kucnopozn ( 0, ) maccoii 1 xr Haxomures npu temrnepatype 320 K. Onpenennure BHyTpeHHIOIO
SHEPTUI0 MOJIEKYH ra3a. ['a3 cunrarh uaeanbHbeIM. [208 kx|

6.13. B 3akpbITOM cocyne HaxoauTcst cMech azota ( NV, ) maccoit 56 r u kucnopona ( 0, )maccoii 64

r. OnpeennTe H3MEHeHNe BHYTPEHHEH yHepruu cMecH, eciu eé oxnaxuny Ha 20°C.[1,66 kJIx]

6.14. Kakas paboTa coBepIaeTcsi Ipu U30TEPMHUECKOM pacuiperuu Bogopoaa ( H,) maccoii 5T,
B3siToro npu 290K, ecnu naBneHne ymeHblaeTcs B Tpu pasza? [6627 x|

6.15. Onpenenute KOIUYECTBO TEIUIOTHI, KOTOPOE Ha0 cooOmUTh Kuciaopoay (0, ) oobsémom 50 1
MIPY U30XOPHOM HArpeBaHUHU, YTOOBI TaBlieHUE MoBbIcHIOCh Ha 0,5 MITa.[62,5 k][x]

6.16. Bo ckonbko pa3 yBenuuurcs 006éM 0,4 monb Bogopoaa ( H,) npu temneparype 300 K npu
N30TEPMHUUYECKOM PACIIMPEHUH, €CIIU IIPU 3TOM T'a3 MOIYYHUT KoaudecTBo TenaoTsl 800 [Ixk? [2,23]

6.17. Paborta pacummpeHus HEKOTOPOro ABYXaTOMHOTO HEaJbHOrO rasa cocraBiser 2 kJDK.
Onpenenure KOJIMYECTBO MOABEAECHHON K a3y TEIUIOTHI, €CIIU MPOIECC MPOTEKAT U30TEPMUUYECKU. [2
kx|

6.18. Pabora pacummmpeHuss HEKOTOPOro ABYXaTOMHOTO HIEaJbHOrO rasa cocraBiser 2 kJDK.
Omnpenenute KOJINYECTBO MOIBEACHHOM K ra3y TEIJIOThI, €CIIU MPOLIECC MpoTeKan n3odapHo. [7 kx|

6.19. Jla Mons NBYXaTOMHOTO HJIE€AJBLHOTO Ta3a HarpeBalOT NpPH TOCTOSHHOM OOBeMe 0
temmnepatypsl 289 K. Omnpenenure KOJWYECTBO TEIIOTHI, KOTOPOE HEOOXOAMMO COOOIIMTH Tasy,
4TOOBI YBEJIMUUTH €T0 JaBieHue 3 pasza. [34 kx|

6.20. 1o kakoil TeMIiepaTypsl OXJaJAUTCA BO31yX, Haxosamuiicsa npu temneparype 273 K, eciu oH
pacmmpsieTcst anuabaTHO, ¥ TIPU TOM 00BEM ero yBennuuBaeTcs B ABa pa3a?[207 K]

6.21. I'a3 pacmmpsercs anuabaTHO W MPU ATOM €ro 00bEM YBEIIMUMBAETCS BABOE, a TEMIIepaTypa
nagaet B 1,32 pa3a. Haiftu uucio creneneii cB0O0O0AbI 3TOTO Taza. [i=5]

6.22. Asor (N,), HaxomuBmmiics npu Temmneparype 400 K, mnoxseprim aauabaTHOMY
pacuIMpeHio, B pe3ylbTaTe KOTOPOTO €ro O0beM YBENWYMIICS B 5 pa3, a BHYTPEHHSAS SHEPTHUS

ymeHnbinuiachk Ha 4 kJ[x. Onpegenure Maccy azora. [28 1]
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6.23. Asor ( NV, ) maccoii 14 r cxumarot nzorepmuuecku npu remneparype 300 K ot nasienus 100
klla no naBnenuss 500 kIla. Ompenenute HW3MEHEHUE BHYTPEHHEW OHHEpPruu, paboTy CKaTHs,
KOJIMYECTBO BhIenuBIIEHC TernoThI. [0; -2 kJIx;-2 kx|

6.24. Tlpu n3006apHOM HArpeBaHWM HEKOTOPOTO HaeanbHOro Traza (2 mons) Ha 90 K emy Obuio
coobmero 5,25 kJIx Temnorel. Onpenenute padboTy, COBEpIIAEMYIO Ta30M, U3MEHEHUE BHYTpPEHHEH

DHEPIUHM rasa; BEIMIUHY ¥ =C, / ¢, . [0,6 xJIx; 1,5 xJIx; 1,4]

6.25. Ilpu wuszorepmudeckoM pacmupeHuu 2 r aszora (/N,) mpu Ttemmeparype 280K 00béM
yBeMuuics B ABa pasza. Onpenennure COBEpPIIEHHYIO Ta30M paboTy, U3MEHEHHE BHYTPEHHEH SHEpruu
Y KOJIMYECTBO TEIUIOTHI, oJTydeHHoe razoM. [115,2 JIx; 0; 115,2 [Ix]

6.26. Asor (V,) maccoii 0,1 xr u3o6apno Harpet ot Temneparypsl 200K no temneparypsr 400K.
Omnpenenure paboTy, COBEpHIEHHYIO Ta3oM, MOJIYYCHHYIO MM TEIJIOTY M M3MEHEHUE BHYTPCHHEH
sHeprud. [5,9 k/lx; 20,7 xJIx; 14,8 kx|

6.27. Kakasi 10as KOJMYECTBA TEIUIOTHI, MOJIBOJAUMOrO K HACAILHOMY JABYXaTOMHOMY Tra3y MHpH
M300apHOM MpoIlecce, pacXoyeTcs Ha yBeJIMYeHHEe BHYTPEHHEW SHEPruM U Kakas J0js — Ha pabotry
pacmmpenus? [0,71; 0,29]

6.28. Bogopox ( H,) maccoii 6,5 r ipu Temneparype 300 K 1 mocTOsIHHOM JaBJIEHUU pacIIUPSETCs
BJIBOC 3a CYET MpHUTOKa Teruia u3BHe. Ompenenure paboTy pacHIMpEeHUsi, U3MEHEHHE BHYTpPEHHEH
SHEPIruU raza M KOJIMYECTBO TEIUIOTHI, mosrydeHHoe razoM. [8,1 k/lx; 20,2 kJx; 28,3 k/Ix]

6.29. 2 xmons yraekucioro raza (CO,)HarpeBaioTcsi mpu MOCTOSHHOM jaBneHnn Ha 50 K.
Haligute wu3MeHeHue ero BHYTpEHHEH SHepruu, paboTy pacIIUpEeHHUs U KOJIUYECTBO TEILIOTHI,
nonyderHoe razom.[2500 k/x; 830 x/lx; 3330 kx|

6.30. OnpenenuTe MOKazaTenb aauadaThl Il CMECH Ta30B, coaepxkartieit rexuit ( He ) maccoit 8 T u
Bozopox maccoit (H,) 2r. [1,55]

6.31. Ilpm apmabaTHOM pacHIMpeHMH JABYX MOJb Kuciopona (0,), Haxonsmerocs Ipu
HOpPMAaJIbHBIX YCIOBUAX, 00BEM yBenuuuics B 3 paza. Onpenenure M3MEHEHHE BHYTPEHHEH SHEpruu
rasa u paboty pacmupenus rasza. [-4,03 kJx; 4,03 kx|

6.32. T'a3 coBepwaer nuka Kapno. Ilpu atom oH nomyuaer ot HarpeBarens 41,9 k/[x TemioTsl.
TemmepaTypa HarpeBaress B TpU pasa BBIIIE TEMIEPATyphl XOJIOIIbHUKA. Kakyio paboTy coBepIui
raz? [28 xJIx]

6.33. TI'a3, coepmarommii nukn KapHo, otnan xonoaunbHUKY 67% TENIOTHI, MOJYYEHHOM OT

Harpesatens. Onpenennure TeMieparypy XoJIOAWIbHUKA, eciau Temneparypa Harpesarens 430 K. [288

K]
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6.34. Bo ckonpko pa3 yBenmuuutcs KIIJ{ nwmxima KapHOo npu MOBBILEHUM TEMIIEpaTypbl
Harpesatens oT 380 K no 560 K? Temnepatypa xonoaunsHuka 280 K. [1,9]

6.35. I'a3, coBepmaromuii nukia KapHo, otgan xonomuinbHuky 14 x/[x Temnorel. Omnpeaenute
TeMIIepaTypy HarpeBartelis, €ciu Npu Temmeparype xonoauwibHuka 280 K paborta mukna paBHa 6
kJIx.[400 K]

6.36. UneanbHblil ra3, coepmaromuii nukia Kapro, 70% konuuecTBa TEIJIOTHI, OTYYEHHOTO OT
HarpeBaTelsi, OTJaeT XOJOJWIbHUKY. KoIW4YecTBO TEIOTHI, MoJiyuaeMoe OT HarpeBaTelis, paBHO 5
k/x. Onpenenute KII/I uukia u paboty, coBepiieHHY0 npu noiaHoM mukie. [30%, 1.5 kx|

6.37. UneanbHblil ra3 coepiaer nuki Kapno. ['a3 nomyunsn ot HarpeBaresnst KOJIMYECTBO TEIIOTHI
5,5 xk/Ix u coepmmn pabory 1,1 x/[x. Omnpenenure KIIJI mukna um OTHOLIEHHE TeMIeparyp
Harpesarelsi U XxojloauibHuka. [20%; 1,25]

6.38. Tpu Mo UacaTBbHOTO IBYXaTOMHOTO T'a3a, 3aHMMAIOMIEro 00BbEM 5 1T M HAXOAIIETOCs MO/
nasinenueM 1 Mlla, noasepriin uzoxopHomy Harpeanuio a0 500 K. ITocne aToro raz uzorepmudecku
pacivMpuiIcs 10 HA4YadbHOTO JABIICHUS, & 3aTeM OH B pe3yibTaTe M300apHOTO CXKATHS BO3BpAlIEH B
nepBoHavyasibHOE cocTossHuE. Onpenenute KodhOUIMEHT MOJIe3HOTo AeicTBUs nukia. [13,3%]

6.39. PabGouyee Teno — mueanbHBIN ra3 — TEIUIOBOTO JBHUTATENs COBEPINACT ITUKII, COCTOSIIUN M3
MOCIIEIOBATEIBHBIX IPOIECCOB: M300apHOT0, aaMadaTHOrO0 W HU30TepMUYecKoro. B pe3ynbrare
n3zobapHoro mnporecca ra3z Harpesaercs ot 300 K o 600 K. Onpenenure k03(h(UIIMEHT MOIE3HOTO
JeicTBus TemaoBoro Asurarens. [30,7%]

6.40. Haiimute K03(p(HUIHMEHT TOJIE3HOTO NEHCTBHS IUKIIA, COCTOSIIETO U3 ABYX H30XOp M ABYX

aguabat. PaboumM BemiecTBOM sIBIsieTCSl a30T. VI3BecTHO, 4TO B Tpenenax IUkiIa o0BEM Tasza

m3mensiercst B 10 pas, r.e. V. /V. . =10.[60%]

6.41. [Ipu HarpeBaHuM 2 MOJIb ABYXaTOMHOTO HJICAIBHOTO ra3a ero Temreparypa yBeJInuuiach B 2
paza. Onpenenute U3MEHEHHUE SHTPOIHMH MPU N30X0pHOM Tiporiecce. [28,8 JIx/K]

6.42. Ilpu HarpeBaHuu 2 MOJIb JBYXaTOMHOI'O HJEAJILHOTO I'a3a €ro TeMIepaTypa yBeJIU4uIach B 2
paza. OnpenenuTe U3MEHEHHE SHTPOITUU NpH n306apHoM npouecce. [40,3 JLx/K]

6.43. Haiigute u3aMeHeHne SHTPOIUH NpH n300apHoM pactupenun 8t renus ( He) ot oobema 10 1
1o oobema 25 1. [38,1 JIx/K]

6.44. Halingure n3MeHEeHHEe SHTPOINUU IPU U30TEPMUUYECKOM paciupeHuu 6 r Boxopona ( H,) ot
10° 10 0,5-10° a. [17,3 JIx/K]

6.45. Haiinute u3MeHEeHUE SHTPOIINM NPU U30TepMuyeckoM pactrpenuu 10,5 r azorta (/V,) ot 21
o 5. [2,9 Tx/K]

6.46. HaitguTe u3MeHeHUE SHTPONMM NPHU IUIaBieHun 1 Kr jpaa, Haxomsuierocs npu 0°C. [1230

JIx/K]
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6.47. Hailinute uM3MEHEHHE SHTPONUM HpuU HU300apHOM pacmmpenuu 6,6 r Bogopoxa (H,) no
ynBoeHus oowvema. [15,8 Ix/K]

6.48. Asor maccoil (/V,)28 ragmabaTHO pacmupuiau B 2 pasa, a 3aTeM H300apHO CXKalu 0
HadaibHOTO 00BEMA. OmpenennTe U3MEHEHHE SHTPOIMM Ta3a B XOJ€ YKa3aHHBIX IporeccoB. [-20,2
Jx/K]

6.49. Haiigure npupaienue saTponuu npu pacmupennu 0,2 r sogopoaa (H,) or o6béma 1,5 1 1o
00bEMa 4,5 J1 IpH MOCTOSIHHOM JIaBJIIEHUH U IIPpU TocTosiHHOU Temmeparype. [3,1 JLx/K; 0,91 [Ix/K]

6.50. B onHoM cocyze, 00béM koToporo 1,6 i1, Haxogutesa 14 mr asora (/V,). B apyrom cocyne,

00b&M Kotoporo 3,4 1, Haxomgutcs 16 mr xucimopoxa (0, ). Temmeparypsl ra3oB paBHBL. Cocysl

COEIUHSAIOT, W Ta3bl NepeMemuBaroTcsa. HailTu mpupaieHue sHTponuMM HpH 3TOM Imporecce. [6,3

M/x/K]

7. OCHOBBI HEPAaBHOBECHOM TePMOAMHAMMKH. SIBJICHUS NepeHoca

7.1. Onpenenute CpeAHION UTMHY CBOOOTHOTO MPOOETa MOJIEKYJ KUCIOPOAa, HAXOIAIIETOCs TIPH
temnepatype 0°C, ecim cpeiaHee YHMCIO CTOJKHOBEHHWH, UCIBITHIBAEMBIX MOJIEKYJOH B 1c, paBHO
3,7-10°. [115 uM]

7.2. BpluucnuTe cpenHIon JUIMHY CBOOOTHOrO Mpodera u BpeMs MEKIY IBYMSI CTOJIKHOBEHUSMH
MOJIEKYJ KHCIOpoa TpH AaBierun 1,5-10°° MM pr. cT. 1 Temnepatype 17°C. [50m; 0,11c]

7.3. Haiinure cpemHIo MJIMHY CBOOOTHOTO TTpo0era aTOMOB T'eliHs B YCIIOBHSIX, KOT/Ia TUIOTHOCTh
renus pasHa 2,1 <102 kr/m>. [1,8 MKkM]

7.4. UeMy paBHa CpeHss JUIMHA CBOOOJHOIO Ipobera MONeKyl BOAOpoa IpH AaBneHuu 107 mm
pt.cT. u Temneparype S0°C? [0,142m]

7.5. Ilpn kakOM JTaBJIGHUH CPEIHSS JUTMHA CBOOOIHOTO MpoOera MoJieKysl BOJIOpojia paBHa 2,5 cM,
eclii Temneparypa rasa pasia 67°C? Jlnuamerp MoneKyisl Bogopoja npuMute pasHbM 0,28 uwm. [0,539
[1a]

7.6. Halioute CpemHIO JUIMHY CBOOOJIHOTO IpobOera MOJIEKYJ BO3JIyXa IMPU HOPMAIbHBIX
ycnoBusx. JluameTp Monekyn Bo3ayxa npumute pasHbIM 3-10% em. [9,43 10 M)

7.7. Halimute cpeaHee 4HMCIIO CTOJIKHOBEHMH B 1c Monekyn azota mpu temmeparype 27°C u
nasnernu 400 MM pr.cT. [2,45 10c™!]

7.8. Ompenenure CpeaHIO MPOJIOJDKATEILHOCTh CBOOOTHOTO MpoOera MOJIEKYJ BOJAOpOAa TP
temnepatype 27°C u masnenuu 0,5 klla. [{luamerp Mosekyiabsl Bojgopoaa npuMute paBHbIM 0,28 HM.

[13,3 ne.]
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7.9. CKONBKO CTONKHOBEHHI MexkIy MOJIEKyIaMd IpOMCXOmuT 3a lc B 1 cM® Bomopoma, eciu
IJIOTHOCTH Bozopona 8,5-1072 kr/m> u Temmnepatypa 0°C? [1,3-10%°c™]

7.10. B 6annone, 06beM KOTOpOro 2,53 11, COAepKUTCS yIieKuCbli ra3. Temmneparypa raza 127°C,
nasnenue 1,3-10* TMa. Haiigure wmcio MOJICKYJI B OaJJIOHE W YHUCJIO CTOJKHOBEHHH MEXKIY
MoNeKydaMu 3a lc. JlMameTp MONEKyIbl yIIeKHCIOro rasa mpumute paBHbiM 0,4 HM. [6,0-10%!;
2,2:10%0c!]

7.11. Cpenusist ninuHa CBOOOAHOTO MpoOera MOJIKYJ BOJOPOJa MPH HOPMAIBHBIX YCIOBHUSIX
cocrapisieT 0,1 Mkm. OnpenenuTe CpeaHIO IIUHY UX cBOOOaHOTO mpobdera nmpu nasienuu 0,1 mlla,
€CJIM TeMIeparypa raza ocraercs noctossHaoi. [ 100 m]

7.12. OnpenenuTte MIOTHOCTh BO3JyXa B COCYAE, KOHLIEHTPALMIO €r0 MOJIEKYJI, CPEIHION JAJIUHY
CcBOOOTHOTO TIpo0era MOJIeKYJI, eclii cocyn oTkaueH a0 nasienus 0,13 Ila. JlmameTp Monexkyn Bo3ayxa
npumute pasHeM 0,27aM. Temnepatypa Bosmyxa 27°C.[1,51-10%kr/m*; 3,14-10" m; 0,1 M]

7.13.  Omnpegenute ko3pduuuent muddy3sun kuciaopoga NpU HOPMAIBHBIX  YCIOBHSX.
D heKTUBHBIH HUaMeTp MOJIeKyI KMciIopoaa npumute papHbiM 0,36 uMm. [9,18-10°° m%/c]

7.14. OmnpenenuTe Maccy a3oTa, MpOIIEAIIEro BeaeacTere auddysnu yepes miomanky 50 cm? 3a
20 c, ecly IpajUeHT IJIOTHOCTM B HAlpaBJeHHH, TEpNeHIUKY/IAPHOM Momanke, pabeH lkr/m?.
Temmneparypa azora 290 K, a cpenusisi anmuHa cBob6oaHoro npodera ero Mojekyia paBHa IMkm. [15,6
Mr |

7.15. Ouennte cpemHIow IMHY CBOOOMHOro mpobera m kodddunueHt auddy3un HOHOB B
BosoposHOi mnasme. Temmeparypa miasmel 107 K, uncno nonos B 1 e’ mmasmsr pasro 10'°. TIpu
yKa3aHHO# TemmepaType 5G(eKTUBHOE cedeHHe HOHA BOAOpoja cumuTarh paBHbM 4-10 20 cm?. [~107
M; ~107 M%/c]

7.16. Haitnure xodddunuent nuddy3un Boaopoaa Mpu HOPMAIBHBIX YCIIOBUSX, €CIH CPEIHSS
JUTHHA CBOOOIHOTO MpoOera MoeKy I IPU THX ycaoBHsax paHa 1,6-10 7 m. [0,91-10™ m%/c]

7.17. Haiigure xooduiment nuddy3uu reius Opud HOPMaTbHEIX ycioBusx. [8,5-107° m%/c]

7.18. Ompenenute, BO CKOJIBKO pa3 OTIMYAIOTCS KOA(PQPHUIMEHTH IUHAMHYECKOW BS3KOCTH
YTJIEKUCIIOro ra3a U a30Ta, eciid 00a ra3a HaXoAsTCs NMPU OJUHAKOBOM TeMIEpaType U OJHOM U TOM
xe paBieHu. JHPeKTUBHBIC TUAMETPBI MOJICKYJI TUX Ta30B paBHLL [1,25]

7.19. Azor naxomutca mnox nasieHueMm 100 xIla mpu temmeparype 290 K. Omnpenenute
KodppunreHTs! 1uddy3un 1 BHYTPEHHETro TpeHus. D(PPEeKTUBHBIN AUaMETp MOJIEKYJ a30Ta MPUHATH
paBueM 0,38 M. [9,74-10°% m%/c; 1,13-107 kr/(m-c)]

7.20. Tlpu xakoM JaBiIe€HWU OTHOIIEHHUE KO3(HUIMeHTa BHYTPECHHETO TPEHUSI HEKOTOPOTO raza K
kod(urmenty ero auddysun pasuo 0,3 /1, a cpeaHss KBaipaTUIHAS CKOPOCTh €T0 MOJICKYJ paBHA

632 m/c? [40 xIla]
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7.21. Haiiaure cpenHIo ATUHY CBOOOIHOTO mpoOera MoJIeKyl renus rnpu temneparype 273 K u
nasnenun 10° Tla, ecnu NpH 3THX yCIOBHAX KO3()(HUIMEHT BHYTPEHHETO TPEHHUs Ui HErO paBeH
1,3-10%/(cm-c). [1,84-107"m]

7.22. Koapdummentsl auddy3ur ¥ BHYTPEHHETO TPEHUSI NMPU HEKOTOPBIX YCIOBUSX PaBHBI
cootBercTBeHHo 1,42 cm?/c u 8,5-10° Hc/m%. Haiitu ymcno monekyn Bojgopoia B 1 M° mpu sTmx
ycnosusx. [1,8-10% m]

7.23. Camoser neTUT co cKopocThio 360 km/4. Cumras, 4TO CIIOM BO3ayXa y Kpblja camoJieTa,
YBJIEKa€MbI BCJIEJACTBHE BA3KOCTH, pPaBeH 4 CM, HAWTHW KacaTelbHYIO CHUJy, JCHCTBYIOIIYIO Ha
KQKIBIA KBaJAPATHBIA METpP MOBEPXHOCTH Kpbia. [lnameTrp MOJIEeKyibl BO3yXa MPUHSTH paBHBIM 3- 10
8 cm. Temmeparypa Boszmyxa 0°C. [0,045 H]

7.24. Onpenenute K03PGUIUESHT TEIJIOMPOBOAHOCTH a30Ta, HAXOAIIETOCS B HEKOTOPOM 00beMe
npu Ttemmeparype 7°C. DddextuBHBIA auameTp Moyiekyn mnpumute paBHbiM 0,38 HM. [8,25
MBT1/(M-K)]

7.25. Kucnopon HaxoauTcs TpU HOPMaJbHBIX ycioBusxX. Omnpenenutre KodQPHUIUEHT
TETUIONPOBOTHOCTH KHCIOpoaa, eciu 3G(EKTUBHBIA nuaMmeTrp ero moJiekyn paBeH 0,36 HM.[8,49
MBT/(M-K)]

7.26. Ko>(hduImenT TemmonpoBoAHOCTH Kuciopona npu Temmeparype 100°C pasen 3,25-1072
Br/(m-K). Beraucnute ko3p(HUIUEHT BA3KOCTH IpH 3Toii Temrepatype. [5,0-107 kr/(m-c)]

7.27. TlpocTpaHCTBO MEXIy ABYMs NapaluIebHBIMHU IUIACTHHAMHU IUIomaabi0 150 cM? Kakmas,
HaXOJMIIMMUCA Ha PACCTOSIHUM 5 MM JpYyr OT JApyra, 3amojiHeHO KuciaopogoMm. OnHa MiacTHHA
noaaepkuBaercs npu temneparype 17°C, npyras — npu temneparype 27°C. Onpenenure KOIMUECTBO
TEIUIOTHI, MpOUIeIIee 32 5 MUH MOCPEICTBOM TEIUIONPOBOAHOCTA OT OJHOM IJIACTUHBI K JIPYTOil.
Kucnopon HaxomuTcss mpu HOPMalbHBIX YCIOBUSX. D(OPEKTUBHBIA JUAMETpP MOJEKYN KHUCIOpoAa
cuutath paBHbIM 0,36 HM. [76,4 [Tx]

7.28. B cocyne obbemom 2 n Haxomutcs 4-10%2 mosekyn aByxaTomHoro rasa. Kosdduiment
terutonpoBogHocTH ra3a paseH 0,014 Bt/(m-K). Haiitn kosddunment muddysun raza npu s1tux

yenoBusx. [2-107° m%/c]

l. Yroa ¢ Mexay MakCuMyMaMHu 1-ro u 2-ro nopsakoB cocTasisieT ¢ = 8°. HaliTu 1yinHy BOJIHBI
MOHOXPOMAaTHUYECKOTO CBETA, MaIAI0LIer0 HOPMAIbHO HAa JU(PPAKIMOHHYIO PEIIETKY, €CliU ee
nepuon d = 3,11 Mxm.

2. Ha mudpakuuonnyro pemerky ¢ N = 500 mTpux/mMMm magaet Oenblii cBeT. 3a penieTKkou, B

HETMOCPEJCTBEHHOM ONM30CTH K HEW, YCTaHOBJEHAa coOHMparonias JuH3a C (POKYCHBIM

58



10.

11.

12.

paccrosinueM f=2 M. B pokanbHOIf MI0CKOCTH JIMH3BI yCTaHOBIJICH dKpaH. OnpeaenuTs JTUHY
crekTpa 1-ro mopsiaka, €ciiv TpaHHuLbl BUIUMOTO criekTpa A1 = 404,66 HM U A2 = 656,26 HM.

Onpenenuth MakCUMAaJIbHBI MOPSAJOK CHEKTPa, KOTOPBIM JaeT Mmiockas AuQpakiHOHHAS
pemerka ¢ N = 500 mTpux/ mMm. Ha pemierky HOpMaJbHO TageT MOHOXPOMAaTUYECKHH CBET
JUIMHOU BOJIHEI A = 546 HM.

Ha nudpaknyoHHY0 pemeTKky HOpPMallbHO TaaaeT CBET. Yroll Jupakiuu s JTHHUA
cnekrpa C (A = 656 Hm) Bo 2-M nopsiake ¢ = 30°. Haiitu yron nudpakiuu 1uist TMHAHM CIIEKTpa
B (4 = 546 um) B 4-M nopsiake.

Onpenenuth 9UCIO0 MTPUXOB HA | MM B MU(dpaKIIMOHHON pelIeTKe, €Cu pu HAOIIOACHIH B
MOHOXPOMATHYECKOM CBETE ¢ A = 565 HM MakCUMyM 3-T0 MOpsiiKa OTKIOHEH Ha yroi ¢ = 10°.

Ha mudpakumonnyro pemerky ¢ N = 400 mrpux/MM TagaeT HOPMAaJIbHO
MOHOXPOMATHYECKUNA CBET C JJIWHOH BOJHBI A = 656 HM. Haiitu o00miee ywuciao
TUQGPAKIIMOHHBIX MaKCHMYMOB, KOTOPOE JTa€T 3Ta PEHIeTKa, M ONPEACTUTh yroll OTKIOHEHUS
JUTSl IOCTIEHETO0 MAaKCUMYMa.

OnpeaenuTh pa3pernaroniyro cliocoOHOCTh TU(PAKIIMOHHON PEIMIeTKH IIUHON L = 125 MM ¢
nepuoaoM d = 1,25 MM U 00JaCTh AWCIEPCHH MPU OCBEIICHHH €€ HOPMAIBHO MaJa0IIuM
CBETOM € A = 546 HM.

Ha ToHKyIO MmiIeHKY MajaeT mapayjieNbHbId My4OK Oeyoro ceera. Yroi majeHus o = 52°.
Haiitu Tommuuy mmenku (n = 1,33), mpu KOTOpOM 3€pKAJIBHO OTPa)XEHHBIM CBET OyIeT
OKpallleH B JKeNThIi mBeT (A = 600 HM).

Haittu paamycsl LEHTPAIBHOTO W IATONO TEMHOro Koiienw HprooToHa, eciim Mexnay
IJIOCKOBBINYKJION JIMH30M, paguyc KpHUBHM3HBI IOBEPXHOCTH KoTopoit R = 500 mm, u
MJIOCKOTIAPAJIJICIPHOW TUIACTUHON HanmuT Oen3oi. [lokazaTenw mpemomyieHHs IUTACTHHBI U
JUH3Bl ONMHAKOBBI. HaOroeHus BBITIONHSIOTCS B OTpaXeHHOM cBeTte ¢ A = 589,3 HM.
[Tokazarens npenomuenus 6enszona n = 1,5012.

Haiitu paccrosiHue MEeXy MSATHIM U BTOPBIM TEMHBIMU KOJbllaMu HproTOHA, HAOII0JaeMBIMU
B OTPAXEHHOM CBETE, €CIM pPAJAAYC IUIOCKOBBINYKJIOM JIMH3bI, HAJIO)KEHHOM Ha
IJIOCKOMapaJIEIbHYI0 TUIaCTUHY, paBeH R = 1 M. B KadecTBe HMCTOYHMKA H3IIy4EHUS
UCTOJIb3yeTCsl HaTpueBas Jiamna ¢ A = 589,3 Hm.

Koneia HeloroHa HaOMIOMAIOTCS MPH HAIOKEHHH TUIOCKOBBITYKJIONW JHH3BI C PagdycoM
KpUBU3HBI R1 = 1 M Ha BOTHYTYIO CEPUUECKYIO MOBEPXHOCTH C PAJMYCOM KPUBU3HBI Ry = 1,5
M. OmpenenuTs pajuyc MATOrO0 TEMHOTO KOJbIla B OTPaKEHHOM CBETE, €CIM HaOIoJIeHus
BexnyTcs pu A = 589,3 Hwm.

[TnockoBBIMyKIIAs JepeBsSHHAS JIMH3A C PAANYCOM KPUBHU3HBI c(hepruecKol MOBEPXHOCTH R =

250 MM HaJlOXEHa Ha CTEKJISHHYIO IUIACTHUHY. J{MaMeTpbl JECSITOro M MATHAAUATOrO0 TEMHBIX
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13.

14.

15.

16.

17.

18.

19.

20.

21.

kojiel; HploTOHa B OTpa’K€HHOM CBETE PaBHbI COOTBETCTBEHHO rjo = = 2 MM, 715 = 2,5 MM.
Ornpenenuts IJIMHY BOJHBI CBETA.

Pannycel nByx cBeTiibix kojel HproTOHA B OTpaKEHHOM CBETE€ COOTBETCTBEHHO PABHBI 1| = 2
MM, 2 = 4,2 MmM. [TopsigkoBbIe HOMEpPA KOJIEI] HE ONPEETSINCh, OTHAKO U3BECTHO, YTO MEXKIY
STUMHU KOJIbBIIAMH PACIOJIOKEHO €Il€ TPU CBETIBIX KoJibla. HailTu paamyc KpUBU3HBI
MIJIOCKOBBIMYKJION JIMH3BI, UCTIOJIB3YEMOM B YCTAHOBKE, €CIIM U3MEPEHUS BBIOJIHSIUCH B CBETE
c =587, 6 HM.

Onpenenuts (POKyCcHOE pacCTOSTHUE MIIOCKOBBIMTYKIION JIMH3bI B YCTAHOBKE JJIsi HAOMIOIEHUS
koJier, HproTOHa, ecinu paguyc MmsIToro CBETJIOro KoJiblia paBeH r = 2,6 MM. JIMH3a BBINOJIHEHA
U3 CTEKJIa ¢ ToKa3zaTelieM npenomienus n = 1,4. HaOmoneHus: BBITIONHSAIOTCS B OTPAKCHHOM
ceere (A =589,3 um).

JIBe  IUIOCKOBBIMYKJIbIE  TOHKHE JIMH3BI  CONPUKACAIOTCS  CBOMMH  CHEpUUECKUMU
NOBEpXHOCTAMHU. HaliTH onTHYecKkylo CHiy TakoW CHCTEMBbl, €CIM MpH HAOJIIOJACHUU B
OTPKCHHOM CBETE€ JHMaMeTp JMAeCATOro TEMHOro Kojblla paBeH 2,6 mMMm. Habmogenus
BBITIOJIHSIOTCS ¢ HATPUEBOH Jtammoi (k = 589,3 um).

Onpenenutb POKYCHOE PACCTOSHUE MIIOCKOBBINYKIION JIMH3bI, MPUMEHEHHOU 7S OTy4eHUS
kozen HproToHa, ecnu paguyc TPETHEro TEMHOIO KOJIbLIa B OTPAKEHHOM CBETE pmm = 1,5 MM.
HabmtoieHust OCyIecTBISUIUCh B CBETE C JJIMHOM BONHBI K = 546,1 HM. JIuH3a BBIIOTHEHA U3
crekia Mmapku TO1 (n. = 1,6522).

HaiiTu TonmuMHy IUIEHKH, KOTOPYIO HEOOXOAMMO HAaHECTH Ha MOBEPXHOCTh CTEKJIa MapKu
T®1, urobbl oTpakaromiasi CIOCOOHOCTh CTEKJIa B HAIMPaBICHUH HOPMAJM PaBHSIACH HYIIO
(s k = 546,1 um).

CocTaBUTh ypaBHEHHE IIOCKOI BOJIHBI, pACIPOCTPAHSIIONICICS B BO3AYX€, YACTUIIBI KOTOPOH
KoJieOmoTest ¢ yactoto v = 2 kI’ m ammurynoid 4 = 1.7 mxm. CKOpOCTh pacipocTpaHEHUs
3ByKa B Bo3nyxe v = 340 m/c.

CocTaBuTh ypaBHEHHUE IUIOCKOM BOJIHBI, PACIPOCTPAHSIOIIEHCS B Cpele, TOYKH KOTOPOH
KoJieOmoTest ¢ yactoton v = = 1.5 k[, JlnmnHa BONHBI, COOTBETCTBYIOIIAS JIAaHHOW YacTOTE
paBHa A = 15 cM. MakcuMaiabHbIe CMEIICHUSI TOYCK CPEIbl COIMOJIOKEHUS PaBHOBECHUS B 1 =
200 pa3 MeHbllIe JJIMHBI BOJHBI.

B oxgHOponHO# ynpyroii cpene pacnpocTpaHseTcs IIocKas BojiHa Buaa y = A cos( wt — kx).
N3006pa3uth 1ig MoMeHTa t= 0 rpad)uku 3aBUCUMOCTEH OT X BEJIMYMH ) U V.

VYpaBHeHue Oerymiel mI0CKoi 3ByKOBOHM BOJIHBI uMeeT Bug ¥ = 60 cos (18001 — 5.3x), rae y
— CMEIleHUe, MKM; ! — BpeMs, C; X — paccTosgHue, M. HaliTh OTHOIIEHWE aMILIUTY]IbI

CMCHICHUA YaCTUIL[ CPCAbI K IJIMHC BOJIHBI.
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22. CkopocTb 3ByKa B Bojie v = 1450 m/c. Ha kakoM paccTOSSHUM HAXOMATCS ONFIKaNIINe TOUKH,
COBepIIAIOIIKe KoJeOaHus B MPOTUBOIIOJIOXKHBIX (pa3ax, eciau yactoTa kosnebanuit v =725 ['n?
23. Bonna pacnpoctpansiercs co ckopoctbio X =360m/c npu gactote v = 450 I'u. Uemy paBHa

pasHOCTh (Pa3 ABYX TOYEK BOJIHBI, OTCTOSIINX JAPYT OT Apyra Ha paccTosHuu Ax = 20 cm?

5.2.3. IlpuMepbI KOHTPOJIBHBIX PadoT

Pazgen 1. ®uznyeckne 0CHOBbI MeXaHUKH. TepMoaMHAMMKA U MOJIeKYJIsIpHas Gpu3nka

KonTtpoabsnas padora Nel

Bapuanr I

1. ChopmynupyiiTe 1 3anumuTe NepBbIid 3akoH HproTOHA.

2. ChopmynupyiiTe U 3aULIINTE OCHOBHOE YpaBHEHHE BPAIlaTEIIbHOTO JBUKEHUS TBEPIOTO TEJNa BOKPYT

HEIIOABUKHOU OCH.

3. [losnyunrte BBIpa)KEHHE MOMEHTA MHEPLUU TOHKOTO OJHOPOJHOTO CTEPXHS MAaccol m W JJIUHOU L

OTHOCHUTEIIHO OCH, MPOXOAIIEH uepe3 ero KOHell MepPHeHIUKYISIPHO CAMOMY CTEPKHIO.

4. [llapyuk mnagaeT ¢ HYJIEBOM HAYAJIbHOM CKOPOCTHIO Ha TJAJKYH0 HAKJIOHHYIO ILIOCKOCTD,
COCTaBJISIONIYIO yTOJl o ¢ TOpU30HTOM. [IponieTeB paccTosiHue A, OH YIPYTro OTPa3HIICs OT TUIOCKOCTH.

Ha xakowm paccTosiHuM OT MecTa MaJeHus IIApUK OTPa3uTCsl BTOPOM pa3?

5. HeGomnpiioe Teno MyCTWIM BBEpX IO HAKIOHHOM IJIOCKOCTH, COCTaBIsiomied yroin o= 15° c
ropusonToM. Haiit ko3dduumeHT TpeHus, ecnu Bpems HoabeMa Tena okasanoch B 1 =2,0 pasa

MCHBIIC BPpCMCHU CITyCKa.

6. OnHOpOHBIM AUCK paguyca R pacKpyTWIH J0 YIVIOBOM CKOPOCTH (0 M OCTOPOKHO IMOJOKHIM Ha
TOPU30HTANIbHYIO MOBEPXHOCTh. CKOJIBKO BpPEMEHH IUCK OyleT BpamaThCcsl Ha MOBEPXHOCTH, €CIH

KO3 PHUIHUEHT TpeHus paBeH k?

KonTpoabHas padora Nel

Bapuanr 11
1. Chopmynupyiite TeopeMy O KHHETHUYECKON SHEPruM, 3alUIINTE ypaBHEHUE W (PUINYCCKUN CMBICIT

BCJIIMYHH BXOAAIIUX B JaHHOC YPABHCHUC

2. 3anuimmTe onpeaeIeHUE MOMEHTA CHJIBI.
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3. [lonyunrte BBIpa)KEHHE MOMEHTA MHEPLUU TOHKOTO OJHOPOJHOTO CTEPXHS MAaccol m W JJIUHOU L

OTHOCUTEIBHO OCH, MTPOXO/SIIECH uepe3 ero UeHTP NEPHEHANKYIIPHO CaMOMY CTEPIKHIO.

C D
4. N3 nmynkra A, HaXOJAIIErOCsS Ha I0cce (CM. PUCYHOK), HEOOXOIUMO g
N
N
3a Kparyaiilee BpeMs M[OonacTh Ha MalldHe B NYHKT B, N /
N
A Y
pacroyio)keHHBI B ToJie Ha paccTosHuM / oT mocce. Ha kakom “eB

pacCTodHru OT TOYKU D CJICAYCT CBCPHYTb C HIOCCC, €CJIM CKOPOCTh MAIIWHBI IO IIOJXO B M pas

MCHBIIC €€ CKOPOCTH I10 mocce?

5. ABToMaimMHa JBWKETCA C TOCTOSIHHBIM TaHTC€HIMAIbHBIM  yCKOpeHueM a. = 0,62 M/c?>  To
TOPU30HTAIILHOW MOBEPXHOCTH, OMUCHIBas Ayry pamuyca R =40 m. KoaddunueHt TpeHus mexmy
KOJIeCaMH MaIllMHbI U TOBepXHOCTHIO k = 0,20. Kakoii myTh mpoiiaer MamuHa 0e3 CKOJIbXKEHHS, eClIU B

HayaJIbHbIi MOMEHT €€ CKOPOCTh paBHA HYJIO?

6. OnHOpOHBIM CIUVIOIIHONW IWJIMHAP paauyca R packpyTHWJIM BOKpPYT €ro OCH J10
YIJI0BOM CKOPOCTH o M 3aTeM IMOMECTHJIM B yroi (cMm. pucyHok). Kosdduuument

/|

TPEHHS MEXAY LUIUHAPOM U CTeHKaMH paBeH k. CKOJIbKO BPEMEHHU IUINHAP OyaeT 7

BpalaTrbCa B 3TOM MMOJIOKECHUH ?

KonTpoabHnast padora Ne 2

1 BapuanT

1. Chopmynupyiite u 3anumunTe ypaBHeHue Pobepra Maiiepa.

2. Chopmynupyiite u 3anummure I Hagamo TepMoIMHAMIKY.

3. Chopmynupyiite u 3anummure ypaBHenue Kianeipona-Knaysuyca.

4. B cocyne Haxoautcst cmech mi = 7,0 T a3ota u mz = 11 r yruekucioro rasza npu tremneparype 7' = 290
K u naBnenuu po = 1,0 atm. HaifTu miioTHOCTB 3TON cMecH, CUUTAast Ta3bl UJ1€aTbHBIMHU.

5. OnunH Monb KHCTIOpOa, HaxoauBLIerocs npu temmneparype 7o = 290 K, agnabatuyecku cxanu Tak, 4To
ero nasyieHue Bo3pociio B = 10,0 pa3. Haiitu:
a) TeMIepaTypy rasa rnocie cxarus;
0) paboTy, KoTOpas OblJIa COBEPIIICHA HAJl Ta30M.

6. Bomopon cosepmaer nukin Kapno. Haittu KIIJ nwmkina, ecnim mpu aanabaTudeckoM pacIIUpEeHUU

o0beM rasza ysenuuuaetcs B n = 2,0 pasa.
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1.
2.
3.
4.
S.

6.

KonTtpoabsnas pabora Ne 2

2 BapuaHT

Cohopmynupyiite 1 3anMIINTE YpaBHEHNUE COCTOSHUS MCAIbHOTO Ia3a.
3anumute ypaHeHue [lyaccona.
Cdhopmynupyiite u 3anumure Teopemy Kapho.

OnpenenuTh HauMEHbIIIEE BO3MOXKHOE MIaBJICHHE HACAIBHOTO Ta3a B MpPOIecce, MPOUCXOJAIIEM I10

3aKOHY T=T0+aV2, roe Tp ¥ « — TIOJIOKUTEIbHBIC IOCTOSHHBIE, V' — 00BeM MOJII Ta3a.

N3o00pa3uth nmpuMepHBbIi rpaduK 3TOTO Mpoiiecca B mapamerpax p, V.

JIBa Moust uaeansHoro rasa npu remmneparype 7o = 300 K oxnaauim u30Xopudecku, BCIEACTBUE YETO
ero JaBjieHHME yMeHbIMIoch B n = 2,0 paza. 3areM ra3 u300apuyeckd PpacIIMpUIM TaK, 4YTO B
KOHEYHOM COCTOSIHUM €ro TeMIepaTypa cTajla paBHOW NnepBoHadyaibHOW. HaillTu konnuecTBO Teruia,
MOTJIOLEHHOTO ra30M B JAaHHOM IIPOLIECCE.

WneanbHbIl ra3 CcOBEpIIACT LHUKJ, COCTOSIIMKA W3 HW30XOphl, aauabaTthl W HU30TEPMBI, NPUYEM
M30TEPMUYECKHUI MPOLEeCC MPOUCXOIUT NIPHU MuHumanvHot Temneparype uukina. Haittu KITJ uukona,

eciu TemnepaTtypa 7' B ero mpeenax u3MEHSETCs B 1 pas.

Pa3zgen 2. DiieKTpU4eCcTBO U MATHETU3M

KonTpouabsnas padora Nel

Bapuanr L.

1. Toukuil crepxeHb AMMHON L Hecér Ha cebe q E-?

3apsal ¢, PABHOMEPHO paCHpEAcIIEHHBIA II0 €ro 17 froommmmes i “““““ I
e e ] B e —

nuHe. Halth HanpspkEHHOCTh E 3JIEKTPUYECKOTO

MOJIsl B TOUKE, JISKAIIEH HA OCH CTEPXKHS M YAAUIEHHOW HA PACCTOSHHUM L OT €ro MpaBoOro KOHIA (CM.

puc.).

2.  llap pamuycom R = 10 cm 3apspkeH ¢ 00bEMHOM TUIOTHOCTBIO p, 3aBUCAIIEH OT PACCTOSIHUS 7 OT
IeHTpa IIapa 10 3aKOHY: p = po-R/r, Tae po = 1 mxKn/v’. HaiiauTe pasHOCTH MOTEHIHAIOB A MEXIY
[IEHTPOM IIIapa ¥ TOYKOH Ha €ro MOBEPXHOCTH, a TaKKe HAMPSKEHHOCTH MOJS BOJIM3H IMMOBEPXHOCTH

nrapa.
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3. Konnencarop cocTouT wu3 [ABYX KOAKCHAJIbHBIX LHJIUHIPOB JJIUHOMN

L=10cm wmn pamuycamu R;=1cm u R>=2cm, COOTBETCTBEHHO, U

JTUDJICKTPUYECKON ITUIMHAPUYECKOW BCTAaBKM TaKOW JK€ JUIMHBI W3 DOOHHUTA,

BIUTOTHYIO ITPUMBIKAIONIECH K BHYTPEHHEMY LWJIWHIPY, ¢ TOMMUHON h = 0,5 cm

u JIHBJIEKTPUYECKON MPOHULIAEMOCTHIO g=3. Haiitn C
| | | |
AJIEKTPOEMKOCTh  KoHAeHcaTopa.  KpaeBeiMu  sddexramu AR
peHeopeyb. 3C /éf C
| | | |
I I

4. Kakoil 3apan mnpoTeyeéT uyepe3 TrajlbBaHOMETP B IIENH,

™

IIOKA3aHHON Ha pUCYHKe, eciM 3aMKHYTh kimod K? Ilapamerpsl

OJICMCHTOB ILICIIN 3aaHbI.

5. JIBa ucrounuka Toka ¢ DJIC E;=4B u E> =3B W NpeHEOPESKUMO MaJIbIMU BHYTPCHHUMH
CONPOTUBIICHUSIMU BMECT€ C TpeMsl pEe3UCTOpaMH, HMEIOIUMU
conpotuBieHuss R;=20m, R>=10m u R;=060m, o0pa3yoT

3aMKHYTYIO LI€Ilb, KaK [TOKa3aHO Ha pUCcyHKe. ONpenenuTs CUily Toka /o

4yepes pe3nucTop R> U TEIUIOBYIO MOIIHOCTD P2, BBIJCISAIONIYIOCS Ha HEM.

KonTpoabsHnas padora Nel

Bapuanr II1.

1. Toukuii crepxeHb AnMHOW 2L Hecé€T Ha cebe q @-?

3aps ¢, PAaBHOMEPHO paclpeleNi€éHHBIA T0 €ro

nuHe. HallTh moTeHnuan ¢ 3JIeKTPUYECKOro moJist B
TOYKE, JIeKAIIeH Ha OCH CTePXKHS U YAAIECHHOW HAa pacCTOSHUM L OT €ro mpaBoro KOHIIA (CM. pHC.).

[Torenmuan 0eCKOHEYHO YAaIEHHON TOUKH MIPUHATH PaBHBIM HYIIIO.

2. [Ilnockas mimacThHa TOMMIMHOW 2d = 4 cm 3apsbkeHa ¢ 00BEMHOM IUIOTHOCTBIO p, 3aBUCSINEH OT
paccTostHus X oT CPEIMHHOU IIJIOCKOCTH o 3aKOHY:
p=po(l— x/d), rthoe po=10mxKr/n’. Onpenemure paszHOCTH

MOTEHIMAIOB A@ MEXKIYy TOUKOH, JIe)Kalled B CPEIUHHON TMIIOCKOCTH
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MIACTUHBI M TOYKOW Ha eé MOBCPXHOCTHU, a4 TAKKC HAMPSAKCHHOCTH I10JIA E BOmu3u MMOBCPXHOCTHU

IIJTaCTHUHBI.

3. JIBe KOHIIEHTpHUYECKHE MeTayumueckue cdepbl pamuycamu R;=2cm u R>= 3 cm o0pa3yioT
chepudeckuii KoHaeHcaTop. BHyTpeHHss cdepa mokpsita ciioeM mapaduHa TommuHoN 4 = 0,5 cm ¢

TUBJIEKTPUUECKON IPOHUIIAEMOCTBIO ¢ = 2. HaliTH 3JIeKTpOEMKOCTh TaKOI0 KOHAEHCATOpa.

. N . 2
4. Kakoit 3apsg npoTed€r yepes3 raJbBaHOMETP B LIEMH, TOKa3aHHOM Ha ICI | f
N IS O
PHUCYHKE, eciiu 3aMKHYTh Kitod K? [TapameTpsl 371eMEHTOB 11€NU 3aaHbl. K
2¢ é c
5. Pe3uctopsl  CONpOTHBIEHUSIMU  R; I I I i
=50m, R =1 0Om, R3 =3 Om ¥ UCTOUHUK I:g

toka ¢ JJC E;=1,4 B cocouHEHHI, Kak
noka3zaHo Ha pucynke. Onpegenuts IJIC E> UCTOUYHHMKA TOKA, KOTOPHII

HY)KHO TIOAKJIIOUUTH K KiiemMMaM A u B, 94ToOBI B pe3ucTope R; 1Iel TOK B

YKa3aHHOM HaIIpaBJICHUU W Ha HEM BBIACTIAIACh TCILJIOBass MOIIHOCTD

P3;= 3 Bm. BHyTpeHHUMHU CONPOTHBIICHUSIMH UCTOYHUKOB IIPEeHEOPEUb.

Pasznea 3. BosinoBbie npoueccbl. Ontuka. KBantoBasi pusuka.

KonTtpoabnas pabora Ne 1

Bapuant I

1. Haiiti pasHocth (a3 kosiebaHuil B JByX TOYKaX, HAXOJAIIMXCA Ha MEPIEHAMKYIIpE K (QpPOHTY
BOJIHBI Ha paccTossHuM /=20 cM ApyT OT JIpyra, eciu 4acToTa KoysebaHuid ncTouyHuka papHa v =510 I'm,

a CKOpPOCTb 3BYKOBO# BOJIHBI B BO31tyxe v =340 m/c.

2. [Inockas anekrpomarnutHas BoiHa E = E,cos(wt-kr) pacnpoctpansercs B Bakyyme. Cumras
BekTopel E, n K u3BecTHbiMH, HaiiTH BekTop H Kak (QyHKIMIO BpeMEHU { B TOYKE C PagUyCOM-

BeKTOpOoM r = (.

3. Ha xakoMm pacCTOSHUM OT COOMPAIOLICH JIMH3BI CIEAYeT MOMECTUTh MPEIMET, YTOObI MOJYYHTh

npsMoe n3o0paxxkeHue, ypenuueHHoe B k = 3 pasa. Ontuueckast cuna tuH3bl D = +10 onmp.
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4. Ha TOHKYIO IJICHKY MajaeT MapajuleibHbIi My4ok Oenoro cera. Yrou mageHus a = 52°. Haiitu
TommuHy TwieHKH (n = 1,33), mpu KOTOpPO# 3epKaIbHO OTPAKEHHBIM CBET OyNEeT OKpaIlleH B JKEITHIN

et (A = 600 HM).

5. Vron ¢ mexay mMakcumyMaMu 1-ro um 2-ro mopsakoB coctasiseT ¢ = 8°. HaliTu IMHY BOJHBI
MOHOXPOMAaTHUYECKOTO CBETA, a/IAl0OIIEr0 HOPMAIbHO Ha JU(PPAKIUOHHYIO PELIETKY, €CIIU €€ Mepruo.

d=3,11 MKM.

KonTtpoabnas padora Ne 1

Bapuant I1

1. HaiiTi ckopocTh 3BYKOBOM BOJIHBI €CITM Pa3HOCTH (ha3 KoieOaHW B ABYX TOYKAX, HAXOMSAIIUXCS Ha
MepIeHIUKYIsIpe K PpoHTY BOHBI Ha paccTosiHun /=20 cMm apyr ot apyra coctasiset (.67, a yactora

KoJiebaHui ucTounuka paBaa v =510 I'm.

2. B BakyyMme pacmnpocTpaHseTcsl IUIocKas sneKTpomarHuTHas BonHa E = e En,cos(wt — kx), e e, —
opt ocu Y, En = 160 B/m, k= 0.51 m’'. Haiitu Bektop H B Touke ¢ KoopAnHaTO# X = 7.7 M B MOMEHT ¢

=33 Hc.

3. PaccrosiHre Mexay IpeaMeTOM M ero MpsSMBIM H300pakeHUEM, TaBa€MbIM TOHKOH JIMH30M B TpU
pasa OoJIbIlle pacCTOSHUS MEXAY JIMH30M M mpeaMeToM W paBHO I = [ m. HailTu onTuyeckyio cuiy

JIMH3BI.

4. HalitTu paanychl IEHTPAJIBLHOTO U MATOr0 TEMHOTO KoJiell HbroTOHA, eciii MeX1y MIOCKOBBIYKIION
JIMH30H, paguyC KpUBU3HBI MOBEPXHOCTU KoTopoid R = 500 MM, U miIockonapauieibHON MIaCTUHOU
Hanut Oenszon. [lokasarenu mperaoMyIeHHS TIUJIACTHHBI M JUH3bI OAMHAKOBBL. HaOmrogeHwus

BBITOJIHSAIOTCS B OTpaXeHHOM cBeTe ¢ A = 589,3 um. [lokazarens npenomienus 6ensona n = 1,5012.

5. Ha mudpaknuonnyto pemerky ¢ N = 500 mTpux/mMMm mamaer Oenblii CBET. 3a pEHICTKOH, B
HETIOCPEICTBEHHOW OJIM30CTH K HEM, YCTaHOBJICHA COOMpArOIIas JUH3a ¢ POKYCHBIM PACCTOSIHHEM f =
2 M. B ¢okanpHON MIIOCKOCTH JIMH3BI YCTAHOBIIEH dKpaH. OnpenenuTs JUIMHY CHeKTpa 1-ro mopsiaka,

€CJIM TPaHUIIBI BUIUMOTO criekTpa A1 = 404,66 HM U A2 = 656,26 HM.
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KonTtpoabsnas pabora Ne 2

Bapuanr I

1.Temnepatypa BOib(ppaMOBOIl HUTH Hakajga B 25-BaTTHOM AJIEKTPUYECKOW JIAMIIOYKE paBHA
2450°K, a ee wumzmydeHue coctaBisieT 30% wu3nmydeHHs aOCONIOTHO YEpHOTO Tejla TPU TOH JKe

TeMIeparype u nopepxHoctu. Haiitu miomia e moBepXHOCTH HUTH HaKasa.

2. KakoBa nnmuuHa BomHbI Ae bpoiins snexkTpoHoB, BbeIOpackiBaeMbiX mpu  GoTodPderre c
[IOBEPXHOCTU LIMHKOBOM IIJJACTUHKH, OCBEIIAEMOW CBETOM PTYTHOHM JIaMIIbI, COJEpXKAllleW JIMHUIO

JUTMHOM BOJHBI 365 HM. PaboTa BbIX0/Ma 2JIeKTpoHa [T IIMHKA paBHa 3,32 3B.

3. Ilox HEKOTOPBIM K MEPBOHAYAITBHOMY MYYKY PEHTTCHOBCKHUX JIy4el ¢ IIMHOW BOMHBI A=10 mMm
KOMITTOHOBCKOE CMEIIeHUE OKa3anoch paBHBIM AA=2.4 mMm. Kakas sHeprus mepenaHa mpu 3TOM

anekTpoHam otnaun? Ilog kakum yriaom ¢ paccenBaroTcsi OTOHBI?

4. OnieHUTH BpeMs Nepexoia 3JIEKTPOHA MEXy OpOMTaMu B TOJIOBHOW JTMHUU cepuu banbmepa s

BOJIOPOAOIIOJOOHOTO HOHA JIUTHS.

5. Onexktpon ¢ kuHetmyecko »sHeprued T=20 3B HaxoguTCcd B METAIMYECKON MBUIMHKE
mrameTpoM d=0.5 MxM. OLEHUTh OTHOCHTEIbHYIO HETOYHOCTb, C KOTOPO MOKET OBbITh OmpejeseHa

CKOPOCTDB JJICKTpPOHA.

KonTpoabHas padora Ne 2

Bapuanr 11

1. AGCOIOTHO YEpHOE TEJI0 OCTHUIO 0 Temmneparypsl 977°C, B pe3ysibTaTe 4ero JIMHa BOJHBI, Ha
KOTOPYIO MPUXOJIUTCS MaKCUMyM (DYHKIMM pacmpeiesieHusi SHepruu B CIIEKTpe, M3MEHUsIa CBOIO

BennuuHy Ha 1.16 Mk. OnpenenuTs HaYaIbHYIO TEMIIEpATYpy Tea.

2. OmnpenenuTh AIMHY BOJIHBI 1€ BpoMis 37I€KTpOHA, BBUIETEBILErO M3 LE3Msl NPU OCBELICHUH

cBeroM ¢ anuHoi BotHBI 0.40 MmxM. PaboTa Beixoza snektpoHa s ne3us 1.89 sB.

3. Ilox HEKOTOPBIM K MEPBOHAYAIBHOMY MYYKY PEHTTCHOBCKHUX JIy4del ¢ IIMHOW BOMHBI A=10 mm

KOMIITOHOBCKOE CMEIICHHE OKazajloch paBHbIM AA=2.4 mm. Kakas sHeprus mepeiaHa IMpH 3TOM
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aNeKTpoHaM oTAaun? OnpenennTh yroi o MEKIy HAaIlPABJIEHUEM JBH)KEHUS JIEKTPOHA U TPAEKTOPHEN

HCOTKJIOHHUBIIUXCA q)OTOHOB.

4. OtieHUTH BpeMsl TTepexo/ia dIEKTPOHA MEXKy OpOUTaMu B TOJIOBHOM JMHUU cepun JlaiimaHa 1yist

BOJIOPOAOIIO00HOTO HOHA Oopa.

5. IIpoton ¢ kuHerndeckoi 3Hepruei T=10 3B HaxoauTCsA B METAIIIMYECKOMN NBUIMHKE AUaMETPOM
d=1.5 mkM. OueHUTh OTHOCHUTEIBHYIO HETOYHOCTb, C KOTOPOM MOXKET OBITH OIpeJelieHa CKOPOCTh

MIPOTOHA.

5.2.4 Bomnpocsl 1Jis1 YCTHOT0 onpoca

Pa3nes 1. dusnyeckue 0CHOBbI MeXxaHUKHU. TepMoguHamMuKa.

1. MarepuanpHas Touka M abcomoTHO TBEpmoe Teno. Cucrema orcuéra. Paamyc-Bekrop. 3akoH
newkenus. Tpaekropus. [IyTe u nepemerienue. Ckopocts. Y ckopenue. ['omorpad ckopocT.

2. PaBHOMepHOE IBWXEHUE. PaBHOYCKOpEHHOE ABWIKEHHE. [[BM)KEHHME TOYKHM MO OKPYXHOCTH.
VYrioBasgs cKopocTh M yriioBoe yckopeHwe. HopmanbHOe M TaHreHuaiabHoe yckopeHus. [lomHoe
YCKOpEHHUE.

3. Tlepssrii 3akoH HptoTona. (3akon uHepuuu ['amues). AJIUTHBHOCTh ¥ 3aKOH COXPaHEHUSI MacCHhI.
4. Cuina.. Bropoit 3akoH HploTOHa Kak ypaBHEHHE NBHXeHUs. Poib HayanbHbIX yciaoBuid. Tperuit
3aKkoH HproTOHA.

5. 3aKoH COXpaHEHUs UMITYJIbCa JJIsi CUCTEMbI MaTEPUAIbHBIX TOUEK.

6. llentp macc. Teopema 0 ABMKEHUH LIeHTpa Macc. [Ipumepsl.

7. JIBmKeHuUe Tel ¢ nepeMeHHOoN Maccoil. PeakTuBHOe nBr>keHue. @opmyina [{nonkoBckoro.

8. Paborta. PaboTa moCTOSSHHOW CHJIBI MPU NMPSMOJTMHEHHOM JABMKEHUHU. PaboTa mpu KpUBOJIMHEHHOM
IBUKEHUU. MOIITHOCTE.

9. 3akoH cOXpaHEHMs] MEXaHWYECKON sHeprur. MOMEHT CHJIbl U MOMEHT UMITyJIbCa OTHOCUTEIHHO
HETOJIBUKHON TOYKH W HETOJBHXHON OCU. Y paBHEHUE MOMEHTOB.

10. 3akoH coXpaHEHUs MOMEHTA UMITYJIbCA JIJI1 CHCTEMbBI MAaTEPUATIBHBIX TOYEK.

11. 3akonsl Keruepa. KocMuueckue ckopocty.

12. MomeHT uMmyjiabca U KHUHETHUYECKas SHEpPrusi TBEPAOro Tella, BPAIAIOIIETOCS OTHOCHUTEIBHO
HEMOABM)XHOU OCH.

13. MowmeHT nnepuuu. Y

14. paBHEHHE MOMEHTOB JUIsl BpAIllEHUs TBEPIOTO OTHOCUTENILHO HEMOABUKHOM OCH.

15. YpaBHeHus ABHKEHHS U paBHOBECHUS TBEPAOTO Tena. Yucio crenenel cBOOO b TBEPOTO Tema.
16. Ilepuonx u wactora konebanus. ['apMoHUYECKHE KOJICOAHUSI.

17. CBobGoaHbIC U BRIHYXICHHBIC KOJeOaHus. Pe3oHaHc.
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18. CBoOoaHble He3aTyxaroliue KojeOaHUs TIpy3a Ha MNpYyXKHHE (TapMOHHYECKHI OCLMILIATOP).
MaremaTnueckuii MasiTHUK. PU3HYECKUI MAsTHUK.

19. I'apMOHHMYECKHI OCHIMILIATOP C BI3KUM TPEHHUEM.

20. Jlorapudmudeckuii AEKPEMEHT 3aTyXaHUS U JOOPOTHOCTh OCIHILIATOPA.

21. Mons BemniecTBa. Yuciao ABoraapo.

22. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHN UAEATIBHOTO ra3a.

23. MoneKynspHO-KUHETUYECKHI CMBICII TeMMepaTypbl. PacripeneneHre KUHETUYECKON SHEPTUM 10
CTEINEHAM CBOOO/IEL.

24. VYpaBHEHHE COCTOSTHUS UI€aIbHOIO ra3a. 3aKOHbI HJCAJIBHOTO Ta3a.

25. VYpaBHeHue cocTosiHus raza Ban-nep-Baansca.

26. BuyTtpeHnHss sHEeprus uacaibHOro raza. Pabora B TepMOIMHAMHUKHY.

27. Pabota uaeaibHOTO raza B H30IpoIIeccax.

28. Temnoémxkocts. IlepBoe Hauano TEPMOAMHAMUKHY.

29. Apmabatudeckuii mpouecc. YpaBHenue I[lyaccona.

30. Temnoas mammHa. KoagduimeHT mone3Horo AeMCTBUS TEIJIOBOW MAIIIMHEI.

31. IMukxa Kapno.

32. DHTponus uaeanbHOro rasa.

33. ®aza BemectBa. Da30BbIi IEPEXO/I.

34. VYnenbHas Teriora miaBieHus. [lapooOpasoBanue u koHAeHcaus. cnapenue.

35. Hacskiennsii nap. Bnaxxnocts Bo3ayxa. Kunenue.

36. YaenbHas TEIUIOTa NapOOOpPa30BaHMUA.

Pa3nes 2 DiieKTpru4ecTBO U MarHeTH3M

1. Dnextpuueckuii 3apsia U AEKTPUUYECKOE IOJIE.

2. Hanpssk€HHOCTD - CHIIOBasi XapaKTEPUCTUKA MOJIS.

3. 3akon Kynona. [Tosne ToueuHnoro 3apsna.

4. TloToK BEKTOPHOTO TOJdS. OJEKTpocTaTHYeckas Teopema laycca B MHTErpajlbHOM U
muddepeHmanbHON Gopme.

5. Ilpumenenue teopembl [aycca mmsa pacuéra snekTpoctarndyeckux mnosneid. Ilome cdepsl u
0ECKOHEUHO! MJIOCKOCTH, PABHOMEPHO 3apsKEHHBIX 0 MOBEpXHOCTH. [lose 6eckoHeuHOro HMIMHApa
U 11apa, PABHOMEPHO 3apsKEHHBIX 110 00BEMY.

6. IloTeHIMANBHOCTH INEKTPOCTATHYECKOrO MOJIA. TeopeMa O HUPKYISALHU DJIEKTPOCTATHYECKOIO
OIS

7. Pasnocts mnoreHumanoB. llorennman. IloreHuuman mons TodeuHoro 3apspa. lIpuHnun

CYTIEPITO3HITNH JIJIsI TOTSHITUAIOB.
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10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

CBs13b HaANPSHKEHHOCTU U NTOTeHIMaa. CUIIOBbIE JIMHUHM U 3KBUMIOTEHIIMATIbHBIE TIOBEPXHOCTH.
DneKkTpruYecKoe moJie B BelecTse. Bekrop nossipuzanuu.

Bexrop snextpuyeckoit nuHayKuuu. [lonsgprusyeMocTs n quasieKTprudecKass IpOHUIIAEMOCTb.
Teopema ["aycca ajist AMINEKTPUKOB.

DJIeKTPOEMKOCTS MPOBOJIHUKOB U KOHAEHCATOPOB. EMKOCTD yeIMHEHHOTO MPOBOIHUKA.
EMKocTh KOHIeHCaTOpA.

[mockuit KOHAEHCATOP.

Cdepuueckuit KOHIEHCATOP.

CoenuHeHns KOHJIEHCATOPOB B 3JIEKTPUUYECKON LEMU. DHEPTrusl 3apsyKEHHOTO KOHJIEHCATOPA.
3akon Oma B nuddepenunansHoil popme.

3akon OMma B uHTerpasibHON (popme. COonmpoTHUBIICHHE MPOBOTHHKA.

[TocnenoBarenpHOE M MapaIEIbHOE COETMHEHUE TIPOBOJHUKOB.

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA.

TernoBoe AEUCTBUE AIEKTPUUECKOTO TOKA.

3akoH J[xoyns-JIenua.

CropoHHME CHIIBI. DNEKTPOJBHXKYIIAask CUJIa HICTOYHUKA TOKA.

3axoH OMa ¢ y4€TOM CTOPOHHUX CHIL

3akoH OMa Juist 3aMKHYTOH 1ETH.

[TpaBuna Kupxroda.

MaruutHoe nosie. 3akoH Amniepa. MHIyKIMs MarHuTHOTO MOJIA.

3axoH buo-Casapa-Jlanaca.

[IpuHIUI Cyneprno3uiuu MarHUTHBIX I0JIEH.

MaruuTtHoe 1nosie 6€CKOHEYHOTr0 MPSIMOJIMHEWHHOT0 MPOBOJHUKA ¢ TOKOM. [lose kpyroBoro BuTka

C TOKOM Ha €10 OCH.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Cuna Amnepa. Cuna Jlopenna.

Teopema I'aycca 711 MAarHUTHBIX ITOJICH.

Teopema 0 HUPKYIAUN MATHUTHOTO TIOJIA.

MarnuTHO€ 1nosie 6€6CKOHEYHO AJMHHOIO COJIEHOMIa U TOPOUIATIBHON KaTYIIKH.

[TonsaTtue o nua-, napa- u peppoMarHeTu3Me.

TeopeMa 0 HUPKYJIALMY MATHUTHOTO I10JIS1 B BELECTBE.

SIBneHue ANEeKTPOMarHuTHOM MHAYKIMH. 3aKkoH Papajes A 2IEKTPOMArHUTHOW NHIYKIIUH.
[IpaBuio Jlenna.

Camounaykuusi. UHIyKTUBHOCTb.

B3auMounHayknus.

3Hepr1/1;1 MAarauMTHOI'O ITOJIA KaTyIlIKH C TOKOM. O0BéMHas INIOTHOCTD SHCPIrUU MAarHuTHOI'O ITOJIA.
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42. Ilepexonnsie npoueccel B RC- u RL-nensix.

43. VYcinoBue KBa3UCTALlMOHAPHOCTH.

44. KonebGaTenbHBIN KOHTYP.

45. CoOcTBeHHAs 4acTOTa HE3aTyXaroIUX KOJIeOaHUH.

46. 3aryxaroue koneOanus. Jlorapudmuueckuid  JEeKpeMEHT 3aTyXaHus U JOOPOTHOCTb
KoJ1e0aTeIbHOr0 KOHTYpa.

47. IlonmyyeHune NepeMEHHOr0 TOKA.

48. Pe3ucrop B e NEPEMEHHOTO TOKA.

49. TennoBoe AeiiCTBUE IEPEMEHHOIO TOKA.

50. JlelicTByroliee 3HAUEHUE HAMPSKEHUS U CUJIBI TOKA.

51. KonaeHcaTtop v KaTylllKa MHAYKTUBHOCTH B LIETIH MIEPEMEHHOTO TOKA.

52. Pe3onanc B 1ienu nepemMeHHoOro Toka. [Ipeobpa3oBanue nepeMeHHOTO TOKa.

53. Tpancdopmarop.

54. O606menus Teopun Makcsemna. BuxpeBoe anekrpuueckoe nosue. Tok cmemenus. [Ipumepsr.
55. Cucrema ypaBHeHHI MakcBesia B MHTErpaabHON hopme.

56. Cucrema ypaBHeHH MakcBeiia B nuddepeHimansHoi hopme.

57. Illxana 31€KTpOMarHUTHBIX BOJIH.

Pa3nea 3. BoatHoBble nponeccsl. OnTuka. KBantoBas ¢pusuka

1. BonHoBoOE ypaBHEHHE.

2. YpaBHEHHE MOHOXPOMATHUYECKOW OeryIeil BOIHEI.

3. OCHOBHBIE€ XapaKTEPUCTUKHU BOJIH.

4. DneKTpoMarHuTHbBIC BOJHBI. BOTHOBOE ypaBHEHHUE.

5. CKoOpoCTh pacpoCTpaHEHUs FJIEKTPOMArHUTHBIX BOJIH.

6. DiekTpoMarHuTHas mnpupoaa cBera. ONTHYECKUW W BUAMMBIM JUANA30HBI 3JIEKTPOMArHUTHBIX
BOJIH.

7. BonHoBoe ypaBHeHHE. CKOpOCTh CBETA.

8. 'apMoHunueckas BOJHa.

9. Ilnockue u cepuueckue BoIHbI. BomHOBON (HpOHT.

10. Ilonsipu3anusi 3J€KTPOMArHUTHBIX BOJH. JIMHEHHas, Kpyropas, SJUIMNTHYECKAs MOJSpPU3AIUU.
EcrecTBeHHBIN CBET.

11. HemonoxpomaTtuyeckue BoiaHbI. CIEKTpaIbHbIA COCTAB CBETOBOI'O UMITYJIbCA.

12. NuTepdepeHuns MOHOXPOMATUIECKUX BOJIH.

13. JIBymydeBass wunTepdepenius. Cymeprno3uiiusi IUIOCKHX BOJH. PasHOCTh Xoma. YcioBus

UHTEp(PEPEHIINOHHBIX MAKCUMYMOB U MUHUMYMOB.
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14.

WutepdepeHist B TOHKMX IUIeHKaxX. [losockl paBHOM TONIIMHBI M PaBHOTO

[IpocBeTiieHHE ONTUKMU.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35,
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
46.

HNuTtepdepenninonnsie mpubopel. bunpusma.

bunnn3a.

Wutepdpepomerp Maiikenbcona. [lpumenenne narepdepeHInOHHBIX TPUOOPOB.
[Tpunmun [Mtoiirenca-dpenens.

Judpakuus ceeta Ha mend. JudpakiimonHas pacXoIuMOCTb.
Judpakuronnas pemnietka. Pa3pemaromas cmocoOHOCTb.

3aKOHBI OTPAKEHUS U IPETOMIICHHUSL.

[Tonspusanus cBeTa py OTPAKEHUU U MIPEIIOMIIEHUHU. Y101 bprocrepa.
Koaddurmentsr oTpakeHus 1 MPETOMIICHHS CBETA.

[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.

Jucnepcus ceera.

BonnoBoii naker. I'pynmnoBas CKOpOCTb.

3akon Kupxroda.

AOGCOJIFOTHO YepHOE TeJ0 U ero Mojieib. 3akoH Ctedana-borpiimana. 3akonsl Buna.
KBanTtoBas Teopus temioBoro uzinyuenus. @opmyna [lnanka.

OnTrueckasi TMPOMETPHUSL.

doTtornekTpudeckuii 3h EKT.

Dddext KomnTona u ero o0ObsiICHEHNE HA OCHOBE 3aKOHOB PEIIATUBUCTCKON MEXaHUKH.
KopnyckynsipHast TeOpUsi CTpOEHMSI BEILIECTBA.

Mogens aroma ToMcoHa

OmbiTel 1 hpopmyna Pezepdopra.

[Toctynate! bopa.

OmnsiTel @panka u 'epua.

BoJstHOBBIE CBOMCTBA YaCTHUL.

Omprtel [leBuccona u Jxepmepa. Judpaxius 37€KTPOHOB.

I'unoresa ne bpoitns.

[Tpunnun Heonpenenennoctu [ aitzenodepra.

VYpasuenue llpénunrepa.

BonnoBas nicu-pyHKIus u ee pu3nuecKuil CMbICI.

ATOMHOE SAPO U €0 OCHOBHBIE XapaKTEPUCTUKHU. 3apsI0BOE U MacCOBOE €J1a.
SInepHble CUIIBI M UX TPUPOA.

W30TOmBI, H30MEPHI U U300aPHI.

HaKJIOHA.
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47. EcrecTBeHHas paJlOaKTHBHOCTh. 3aKOH PaJMOAKTHUBHOTO pacraja. PagnoakTHBHOE paBHOBECHE
o-pacriaj.
48. TynuenwHBIN 3 dekT, B-pacnan. DIEeKTPOHHBIN 3aXBaT.

49. Crpykrypa s3neMeHTapHbIX yacTull. KBapku.

5.3. lllkanbl OeHKH 00pa30BaTeIbHBIX JOCTHKEHUH

PeifTuHrOBast OIleHKa 3HAHUH SBISETCS MHTETPATBHBIM ITOKa3aTeIeM KayecTBa TEOPETHIECKUX
U TIPaKTHYECKUX 3HAHWH M HABBIKOB CTYJACHTOB MO AWCIMIUIMHE M CKJIAIBIBACTCS W3 OIEHOK,
MOJTYYEHHBIX B X0JI€ TEKYIIEr0 KOHTPOJIS U MIPOMEKYTOUHON aTTECTAIHH.

Pe3ynbraThl TEKyIIEro KOHTPOJIS W MPOMEKYTOUYHOM aTTeCTAalluM IMOABOAATCSA IO IIKaie
OAIITEHO-PEUTHUHTOBOM CHCTEMBI.

[Ikana KaXI0r0 KOHTPOJBHOTO MEPONPHATHS JIGKUT B mpenenax oT 0 A0 yCTaHOBICHHOTO
MaKCUMaJIbHOTO Oaiia BKIIOYUTENbHO. MTOroBas arrectanus Mo TUCHMILIMHE oueHuBaercs mo 100-
0aJUIbHOM IIKalle M MpencTaBisieT coboil cymmy 0asioB, 3apabOTaHHBIX CTYIEHTOM IPHU BBITOJHEHUN
3a7aHUH B paMKaX TEKYILIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Ntorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIAEAYIOIICH IIKAJIOM:

Cymma 6amtoB | Onenka no 4-ex OamnpHOW OueHka TpeboBaHMsT K  YpPOBHIO  OCBOCHHIO
[IKaJIe ECTS y4eOHON AUCITUTIIHNHBI
Ouenka «OTJIMYHO» BBICTaBJISICTCS]
CTYIEHTY, €CIH OH TIJIy0OKO M MPOYHO
YCBOMJI pOrpaMMHBII Marepuan,
MCYEpIBIBAIOIIE, TIOCTIEI0BATENbHO, YETKO
Y JIOTUYECKU CTPOMHO €ro U3Jaraer, ymeeT
TECHO YBSI3bIBaThb TEOPUIO C MPAKTUKOI,
UCIIOJIb3YET B OTBETE Marepual
MOHOTpaUIECKON JTUTEPATYPHI.
85-89 B Onenka «XOpOLIOY» BBICTABJIETCS
75-84 C CTYACHTY, €CIM OH TBEPAO  3HACT
4 — «xopouwio» Marepuai, TpaMOTHO U MO CYIIECTBY
70-74 M3J1araeT €ro, He JOIyCKas CYLECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOC.
65-69 OrneHka «YIOBJIETBOPUTEIHHO)
BBICTABJISICTCS CTYACHTY, €CJIU OH HMEET
3HaHHUS TOJILKO OCHOBHOI'O MaTepuaia, HO
3 — HE YCBOWJI €ro JeTajied, JIOIyCKaeT|
60-64 «Y0081emMEOPUMENILHOY E HETOYHOCTH, HEIOCTATOYHO MPABUILHBIE
(GOpMYIUPOBKHU, HAPYIICHHS JOTUYECKOU
MOCNIEOBATEIbHOCTH B H3JIOKEHUU|
MIPOrpaMMHOT0 MaTepHaa.
Onenka «HEYIOBJIETBOPUTEIHHO):
) | BBICTABJISICTCA CTYACHTY, KOTOPBIM HE
Huxe 60 F 3HAET 3HAYUTEIbHON YaCTHU MPOrPaMMHOTO
«HEYO0B11eMBOPUMENLHO

Marepuana, JOMYCKAeT CYIIECTBEHHBIG

OIIIMOKH. Kax MIPaBUIIO, OLIEHKA

90-100 5 — «omauyHo» A
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«HCYOOBJICTBOPUTCIILHO» CTaBHUTCs

CTYJCHTaM, KOTOpBIE ~ HE  MOTYT
IPOIOJIKHUTD o0yuyeHue oe3
JOTIOJTHATEITbHBIX 3aHATHI 1o

COOTBETCTBYIOLIEH TUCIUILJIMHE.

6 YYEBHO-METOJNYECKOE " NH®OPMALIMOHHOE OBECIIEYEHHUE
JAUCHHUIIJINHBI

OCHOBHAA JINTEPATYPA:
1.  Cuyxun J[.B. O6muii kypc ¢usuku. Yue6. mocodbue: s By3oB. B 5t. T.1. Mexanuka - 4-¢
u3a., crepeot. - M.: ®USMATIINUT; U3zn-so MOTH, 2002. -560 c.
2. CasembeB MN.B. Kypc obOmeit ¢usuku: Yue6.: B 5 xu Ku. 1: Mexanuka. M.: OOO
«M3nmarenbctBO Actpenby: OO0 «M3parensctBo ACT» 2002. - 336 c.:uo.
3.  HUponor U.E. Mexanuka. OCHOBHBIE 3aKOHBI. - 5-¢ u3A., uchp. - M.: Jlaboparopusi bazoBbix
3uanuii, 2001. - 320 c.
4.  HUponos WN.E. 3agaun no obmieit pusuke. Yued. mocodue 1isi By30B. 4-¢ U3J., UCTIPaBICHHOE. -
M.: Jlabopatopus ba3zoBbix 3nanuii, 2001. -432 c.
5. Hponos N.E. 3amaun o obmieit puszuke. Yued. [Tocodue. 9-¢ uzn., crep. - CII0.: «Jlanby, 2005.-
416 c.
6. Ilomnecusiii /I.B., leneneB A.A. JlabopatopHslii npaktukyMm. Yacte I. @usuueckue OCHOBBI
MexaHuku. - Capos: Cap®TU, 2007. - 56 c.
7. Cuyxun [1.B. O6mmii kypc ¢puszuku. Yue6. mocodue: [ns ByzoB. B 51. T.I1. Tepmogunamuka u
MOJIeKyJIsipHas pusuka - 4-¢ u3a., crepeot. - M.: ®USMATIINUT; U3a-so MDTH, 2002. - 576 c.
8.  CasenpeB U.B. Kypc ¢usuku: Yue6.: B 3-x 1. T. 1: Mexanuka. MonekynsapHas ¢uzuka. M.:
Hayxka. I'n. pen. ¢us.-mar. nut., 1989. - 352 c.
9. Uponos N.E. ®usuka makpocucreM. OCHOBHBIE 3aKOHBI. — 5-¢ u31., ucnp. — M.: JlaGoparopust
bazosrix 3uanmii, 2001. - 200 c.
10. Tlomnmecusii [.B., IllemeneB A.A. JlaGopaTopHblii mNpakTHKyM. MeXaHUKa >KUAKOCTEH.
Tepmoaunamuka 1 MonekyisipHas ¢usuka. - Capos: Cap®@TH, 2005.-40 c.
11.  Cuyxun JI.B. O6mmii kypc pusuxu. Yueb. nmocodue: s By3zos. B 5. T.IL. DnexrpuyecTBo -
4-e uzn., crepeot. - M.: ®PUSMATIINUT; U3zn-Bo MOTH, 2002. - 656 c.
12.  CagenbeB U.B. Kypc obmieii ¢puzuku: Yueb.: B 5 ku KH. 2: DnekTpuuecTBo U Maraetusm. M.:
000 «HM3narensctBo AcTpenby: OO0 «M3parensctBo ACT» 2002. - 336 c.:ui.
13. Hpomor U.E. Dnekrpomarnetusm. OCHOBHBIE 3aKOHBI. - 3-¢ u3aA., uchp. -M.: JlaGoparopus
bazosrix 3uanmii, 2000. - 352 c.
14. Hponos U. E. BonHoBble nponeccsl. OCHOBHBIE 3aKOHBI: Y4eOHOe mocobue sl By30B. - M.,

JlaGopatopus bazoeix 3nanwuii, 1999.
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15. CagsenbeB U.B. Kypc o6mieii ¢pusuku. T. 4, - M., Actpens ACT, 2002.

16. CasenbeB 1.B. COopHUK BOIIPOCOB U 3a1a4 1o obmieit pusuke. - M.: Hayka, 2004.

17. CasenbeB M.B. CoopHHK BOompocoB U 3a1a4 mo oomiei gusuke. Yued. [locodue. M.: «Haykay,
1982.-272 c.

18. Cumyxwun /J|.B. O6muii kypc ¢pusuku. T. [V. Ontuka- M., DUIMAT-JIUT, 2002.

19. CasenmveB U.B. Kypc obmeit ¢usuku. Ydye6Hoe mnocoOue st BTy3oB. B 5-Tm kH. KH.S.
KBanToBass omnrtuka. AtomHas ¢wusuka. Pusuka TBepmoro tena. Du3MKka aTOMHOTO sjapa u
aneMeHTapHbIX yactuil. -M.: Actpenb-ACT, 2002.-208c.

20. [Hernad A.A., Asopckuit b.M. Kypc ¢usuku. Yuebnoe mocobue ans Bry30B.-M.: Beicm. Ik.,
2002. 718c.

21. CuByxun [I.B. Kypc obmeit ¢usuku. T. V. AtomHas u sgepHas ¢usuka. M., Ousmariur
M®TH, 2002., 782c.

22. bepesun U.A. Snepnas pusuxa. Koncnekr nekuuid. YueOnoe nocodue. Cap-®THU, 2003.-66 c.

JOINOJIHUTEJIBHASA JIUTEPATYPA:

1. Jlanac6epr I'.C. Ontuka. - M.: Hayka, 1976.

2. MarseeB A.H. Ontuka. - M.: Briciast mkoia, 1985.

3. H.W. Kanutuesckuii. Bonnosas ontuka, - M., Hayka, 1971.
4. E.N. byrukos. Onrtuka. - CI16, HeBckuit JInanekt, 2003.

5. M. bopn, 3. Bonbd. «OcHOBBI onTuKN», M., "Hayxka", 1970 T.

7 MATEPUAJIBHO - TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBbI
MartepuaibHO-TEXHUYECKOE OOCCIICUeHHE BKJIIOYAET B ce0s CHenuaibHO 00O0pYy/IOBaHHBIC
KaOMHETHl W ayIUTOPHH: KOMITBIOTEPHBIC KIIACCHI, ayJUTOPHUH, O0O0OPYIOBaHHE MYJIbTUMEIMUHBIMU

CpeAcTBaMU O0YUEHHSI.

8 OBPA30OBATEJIBHBIE TEXHOJIOI'NA

B coorBerctBum ¢ TpedoBanusimu OC HUAY MUOU nmo BO mo HampaBlieHHIO MOATOTOBKH
09.03.02 «MHbOpMAITMOHHBIE CHCTEMBI W TEXHOJOTHUW» peaau3alvs KOMIIETEHTHOCTHOTO TOJIX0Aa
MpeIycMaTpUBaeT MIMPOKOE MCIOJIb30BaHNE B yUeOHOM MPOIECCe aKTUBHBIX U MHTEPAKTUBHBIX GOpM
MPOBEACHUS 3aHATHUN B COYETAHHM C BHEAYIUTOPHOU PabOTOM C 1enbio (GOPMHUPOBAHUS U PAa3BUTHUSA
po¢eCCHOHABHBIX HABBIKOB CTY/ICHTOB. B paMkax yueOHOTo Kypca CTYJAEHThI padOTarOT C JICKITUIMHU

PEKOMEHI0BAaHHOH JINTEPaTypOil, FOTOBITCS K KOHTPOJIBHOM paboTe, BHIMOIHAIOT TOMAITHUE 33 JaHUS.
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9 METOAMYECKHUE PEKOMEHJAILIMX 110 OPrAHHM3AIMU U3YYEHUSA
JACHOUIJIMHBI  (JIJI MIPENNOJABATEJIN M CTYJEHTOB)

[TprMepHBIM y4eOHBIM IJIAHOM Ha M3y4€HUE NUCUUIUIMHBI OTBOAMUTCA TpHU ceMecTpa. B koHie
KaXXJI0TO ceMecTpa NPelyCMOTPEH IK3aMEH.

Nzydenune yueOHoM auctumuimHbl «Du3nkay mnpeamnosaraeT oBlaJeHUE MaTepHaIaMH JICKLIHH,
y4eOHMKa, TPOrpaMMbl, pabOTy CTYIEHTOB B XOJA€ MPOBEICHHS CEMHHAPCKUX 3aHATHH, a TakKe
CHCTEMaTHYEeCKOE BBIIIOJIHEHUE 3aJJaHUIl JJI1 CaMOCTOSATENbHONU paboThl CTyleHTOB. B ocHOBe MeTona
n3ydenus oobmero kypca ¢pusuku B Cap®TU nexut maes equHcTBa PU3NKU KaK HayKd W TITyOOKOH
B3alMOCBS3H Pa3INYHbIX €€ YacTel. JlaHHbII MEeTO/ yAesIeT II1aBHOE BHUMaHUE N3YUYE€HUIO OCHOBHBIX
MPUHIUIOB (PU3UKU U TTO3BOJISET 3AJI0KUTH IPOYHYIO OCHOBY (PyHAaMEHTAIbHBIX 3HAHUH.

B xone nekumii pacKpbIBatOTCS OCHOBHBIE BOMPOCHI B paMKaxX pacCMarprBaeMOW TEMBI, JIENAIOTCA
aKIIEHThl Ha HauOoJiee CIIOKHBIE M MHTEPECHBIE MOJIOMKEHHS N3y4aeMOro Matepuasa, KOTopble JOKHbI ObITh
MIPUHATHI CTYJIEHTaMA BO BHUMaHWE. Marepuaibl JIEKIUNA SIBIISFOTCS OCHOBOW JUIS IOATOTOBKM CTYJAEHTA K
CEMUHAPCKUM 3aHSTHUSIM, JJAOOPATOPHBIM paboTaM U BHIIIOIHEHHUS 33/ITaHUI CaMOCTOSITeIbHOM paboThl. Taroke
JUIsl CaMOCTOSITENIbHOM TONTOTOBKU pa3JiefioB, YKa3aHHBIX IperojaBaTeieM, HeoOXouMa JIMTepaTypa,
KoTopast HaxonuTcs B ondmoreke CapdTU HUAY MUDU.

OCHOBHO LIEJIbI0 CEMMHAPCKUX 3aHSTHH SIBISIETCS KOHTPOJb 3a CTENEHBIO YCBOEHMS IPONAEHHOTO
Marepuaa, XOJOM BBINOJHEHHs CTYACHTAMU CaMOCTOSITENIbHOW pabOTBl M paccMOTpeHHe Haunbolee
CJIO’KHBIX Y CITOPHBIX BOIIPOCOB B PAMKAX TEMbI CEMHUHAPCKOT0 3aHSTHSI.

CamocrositenbHast pa0oTa CTYAEHTOB BKJIIOYAE€T TOATOTOBKY K CEMHHAapCKUM 3aHSTUSIM B
COOTBETCTBMM C BOIIpOCaMHM, MNpeAacraBieHHbIMM B PII mo aucuuiuiiHe, BBINOJHEHWE 3afaHUN IS
CaMOCTOSATENIbHONW palOThl CTYJICHTOB, PEIICHHWE TECTOB W 3ajad, Jp. 3afaHus Ul CaMOCTOSATEIHbHOM
PabOTHI BHIMOJIHSAIOTCS CTYJEHTOM B TIMCBMEHHOM BHJIE.

ITpn HEOOXOMMMOCTH B Tporiecce paboThl HaJl 3aJaHHUEM CTYAEHT MOXKET MOTYYUTh WHIUBUAYAIBHYIO
KOHCYJIBTALMIO y MPENOIaBaTeNs.

Kpome Toro, mpeaycMOTpeHO NpoBeAeHNE NHUBUTYATbHON paboThI (KOHCYNIBTAIMI) CO CTYJICHTaMU B
XO0JI€ U3y4eHUs MaTeprasa JaHHON JUCLUILIMHBI.

[IpenogaBanue OUCHUIUIMHBI TpeOyeT B KaKI0il TeMme BbLAECTUTH Hauboliee BaxKHbIE, 0a30BbIE
MOMEHTHI U ClIeNaTh akLeHT Ha HuX. [Ipenmaraercs:

- B pazzene 1 oOpaTuTh BHUMaHKUE HA YPaBHEHUS, ONMCHIBAIOLINE 3aKOHBI IBMKEHUS Tell, KaK Ha
muddepeHaibHbIe ypaBHEHU; Ha 1-¢ U 2-e Hayasia TePMOJMHAMUKY;

- B pazfene 2 oOpaTUTh BHUMAHUE HA 3aKOHBI IMEPEMEHHOIO M MOCTOSHHOTO TOKOB, a TaKkKe

OCHOBHBIC 3aKOHBI MarHeTHU3Ma (3aKOH 3JIEKTPOMAarHUTHOM MHIYKIWH, 3akoH bruo CaBapa Jlamaca);
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- B paszene 3 oOparuTh BHHMMaHHE Ha BOIPOCHI, Kacalolluecs BOJHOBOH MpPUPOJIBI CBETa
(uaTepdepennnio, IUPPAKLINIO, TONAPU3AIMIO, AUCIEPCUIO); a TaKXKe BOMPOCHI, Kacarolluecs

JIBOMCTBEHHOW MPUPOJIbI YACTHI], CTPOCHUS aTOMa U SIApA.

[Tporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusimu OC BO HUAY MUDU k obs3aTensHOMY
MUHUMYMY COJEp>KaHUS OCHOBHOW 00pa3oBaTeNbHOI MPOrpaMMbl IO HAMpPABICHUIO IMOATOTOBKU

09.03.02 MuadopmaiioHHbIe CUCTEMBI U TEXHOJIOTHUH.
IIporpammy cocraBuiI: E.I'. Kocsax

ILT. Ky3Henon

Penenzenr: H.C. llleBaxoB

77



	Кафедра «Общей физики»
	Физика
	АННОТАЦИЯ

	1.  ЦЕЛИ И ЗАДАЧИ ОСВОЕНИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2. МЕСТО УЧЕБНОЙ ДИСЦИПЛИНЫ В СТРУКТУРЕ ООП ВО
	3. ФОРМИРУЕМЫЕ КОМПЕТЕНЦИИ И ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОБУЧЕНИЯ
	4 СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОЙ ДИСЦИПЛИНЫ
	Раздел 1. Физические основы механики
	1.6. Термодинамика и молекулярная физика. Введение
	Раздел 2. Электричество и магнетизм
	Раздел 3. Волновые процессы. Оптика. Квантовая физика.
	Раздел 1. Физические основы механики. Термодинамика и молекулярная физика
	Раздел 2. Электричество и магнетизм
	Раздел 3. Волновые процессы. Оптика. Квантовая физика.
	Раздел 2 Электричество и магнетизм
	Раздел 3. Волновые процессы. Оптика. Квантовая физика
	4. Механические колебания

	Раздел 2. Электричество и магнетизм
	Раздел 3. Волновые процессы. Оптика. Квантовая физика.
	Раздел 2 Электричество и магнетизм
	Раздел 3. Волновые процессы. Оптика. Квантовая физика
	6 УЧЕБНО-МЕТОДИЧЕСКОЕ И ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	7 МАТЕРИАЛЬНО - ТЕХНИЧЕСКОЕ  ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	9 МЕТОДИЧЕСКИЕ РЕКОМЕНДАЦИИ ПО ОРГАНИЗАЦИИ ИЗУЧЕНИЯ ДИСЦИПЛИНЫ    (ДЛЯ ПРЕПОДАВАТЕЛЙ И СТУДЕНТОВ)

