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[Tporpamma nepeytBepkaeHa Ha 202 1202 y4eOHBII T'0J] C U3MEHEHUSIMH B COOTBETCTBHUHU C

CEeMECTPOBBIMU Y4YEOHBIMHU IIaHaMHU akajgemuueckux rpynn OUTI, OTD na 202 1202

y4eOHBIN TO/I.

W. o. 3aB. xadenpoit OD E.I'. Kocsx
[Iporpamma nepeytBepsxaeHa Ha 202 /202 y4eOHBIN TOJl ¢ U3MEHEHUSIMH B COOTBETCTBUU C
CEMECTPOBBIMHM YYCOHBIMH IIaHAMU akaaemudeckux rpynn OUTD, OTD na 202 /202

y4€OHBIN TO.

W. o. 3aB. xadenpoit OD E.I'. Kocsx
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[Iporpamma nepeyrBepskaeHa Ha 202 /202 y4eOHBIN TOJI C U3MEHEHUSIMU B COOTBETCTBUU C
CEeMECTPOBBIMU Y4E€OHBIMHU IUTaHaMU akajemuyeckux rpynn OUTI, OTD na 202 /202

y4eOHBIH rof.

H. o. 3aB. xadenpoit OD E.T". Kocsx
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AHHOTANUA

[MpencraBnena mporpamma oOmiero kypca (usuku, paccuutanHas Ha 3 cemecrpa. [IpuBenena

IHOHEACJIbHaA p336I/IBKa HN3y4aCMBIX TEM, HOMCEpa 3ajJad, pe€lla€MbIX Ha CEMHHapax, IMPHUMCEPHBL

KOHTPOJIbHBIX pa60T, 3a1a4u AJId CaMOCTOATCIIbHOIO pEIICHUS, CIINCOK peKOMeHHyeMOfI JIMTCPATYPBhI.

1. IIEJIA U 3AJIAYA OCBOEHMS YYEFHOM JJAUCHUILINHBI

B ocnoBe merona u3yuyenus obmero kypca ¢usuku B Cap®TU HUAY MUDU nexur unes

CAMHCTBA (1)I/IBI/IKI/I KaK HAayKH H FJIY6OKOI71 B3aMMOCBA3H PA3JIMYHBIX €€ JacTew. Z[aHHBIﬁ MCTOL

YACIACT TJIaBHOC BHHMAHUE HN3YUCHHUIO OCHOBHBIX IIPHHIHMIIOB (bI/ISI/IKI/I N IO3BOJIACT 3aJI0KHUTH

IIPOYHYIO OCHOBY ()yH/IaMEHTAJIbHBIX 3HAHUH.

3amagamu 001Iero Kypca GU3uKU SBISIOTCS:

CO3JIaHHE y CTYACHTOB OCHOB JOCTaTOYHO IIMPOKOW TEOPETHUYECKOW MOATOTOBKU B 00JIACTH
(107637047

YCBOCHHE OCHOBHBIX (DM3MYECKHX SIBJICHUN M 3aKOHOB KJIACCMYECKOH M COBPEMEHHOU (PU3HKH,
METO/I0B (PU3NYECKOTO HCCIICIOBAHUS;

(hopMHUPOBaHHE Yy CTYJCHTOB HAYYHOTO MBINUICHHUS M TIOHUMAaHUS TPaHUI[ MPUMEHUMOCTH
pa3MyHbIX (PU3MYECKMX TIOHSATHH, 3aKOHOB, TEOPHA W yMEHHUS OLCHUTHh CTEICHb
JIOCTOBEPHOCTH  PE3yNbTAaTOB, IMOJYYEHHBIX C TOMOIIBIO OKCIEPUMEHTAIbHBIX WU
TEOPETUICCKUX METOJIOB MCCIICAOBAHMUI;

M3Yy4YeHHE MPHUEMOB M HABBIKOB PEIIEHUS KOHKPETHBIX 33/1ay U3 pa3HbIX oOnactel (pusmkw,
MTOMOTAIONINX CTYJACHTAM B JAJIBHEHUINIEM peliaTh HHKEHEPHBIC 3a/1a4H;

O3HAKOMJICHHE CTYIEHTOB C COBPEMEHHBIMH H3MEPHUTEIbHBIMU NpPUOOpaAaMH W HAYYHOMN
anmapaTypoi, a Takke OoTpabOTKa HAYaIbHBIX HABBIKOB IPOBEICHUS IKCIIEPHUMEHTAIBHBIX
HAay4YHBIX HCCJIENOBAHUN pa3NMUHBIX (PU3UYECKUX SBICHUH U OLEHKHU MOTPEITHOCTH

U3MEPEHUM.

3HaHMS U IPAKTHYECKHUE HABBIKH, MOJTy4YeHHbIE B Kypce «Dusmka» UCronb3yoTcs 00ydaeMbIMU

pH pa3paboTKe KypCOBBIX U TUIIJIOMHBIX paloT.

2. MECTO YYEBHOMH JJUCHHUILJIMHBI B CTPYKTYPE OOII BO

Juctunnmaa «®du3ukay oTHOCUTCS K 6a30Boi yactu mpodeccuonanpHoro mukia OIl BO mo

cnenuanbHoCcTH 15.03.03 [TpuknagHas MeXaHHWKa U MPEIIONIAraeT y CTyACHTOB BIaJ€HUE OCHOBHBIMHU

IMMOHATHUAMU MIKOJBHOI'O KypcCa duzuku.



3. POPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATbBI ObYUYEHUSA

Osxupaercsi, 4YTO B pPE3yJIbTaTe OCBOCHHS AMCUMIUIMHBI CTYIEHT HPUOOPETET CIeqyrolIHe

KOMIICTCHI MU

Ob6menpodeccuonanbubie komnerenuuu (OIIK)

Koa u HamMeHOBaHHEe KOMIIETEHIIMH

OIIK-1 CmocobeH  NPUMEHSTH
€CTECTBCHHOHAYYHBIC u
OOIIENH)XCHEPHBIC 3HAHUS, METObBI
MaTEeMaTHYeCKOTO aHanmm3a "
MO/JICITUPOBAHUS B
npodecCHOHATLHOM 1A TEIIEHOCTH.

Koa n HauMeHOBaHUe HHAUKATOPA 10CTHKECHUS
KOMIIETeHIIUH

3-OIIK-1 3Hath Qu3nyeckue OCHOBBI MEXAHHWKH, (HU3UKY
KoJIeOaHUH U BOJIH, MOJIEKYJISIPHYIO (DU3HMKY U TEPMOJIMHAMUKY,
AJIEKTPUYECTBO U MArHeTU3M, ONTHKY, ATOMHYIO M SACPHYIO
(bU3UKy, METOABI MATEMAaTHYECKOTO aHATTN3a

VY-OIIK-1 YMmeTh Ha IpakTUKE MPUMEHSTHh 3HAaHUE (PU3HUESCKUX
3aKOHOB K pEUICHUIO Y4YeOHbIX, Hay4YHbIX M HAy4yHO-
TEXHUYECKUX 3a]a4; HAXOJUTh AHAJIIOTMHM MEXKIY Pa3InYHbIMU
ABJICHUSIMU TPUPOJBI U TeXHUUYECKUMU mpoueccamu B-OIIK-1
Bnagers metomamu mpoBeaeHHS (PU3MUECKOTO IKCIEPUMEHTA
MaTeMaTHU4ecKkoil oO0pabOTKM IOJIyYEHHBIX pPE3yJbTaTOB, MX
aHAIM3UPOBaTh U 0000IIaTh UX; COCTaBIATH OTYET O CBOEH
paboTe ¢ aHaIM30M PE3yJIbTaTOB




4 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILIAHBI

Buabl yueOHoii 1eATEIbHOCTH, BKJIIOYAsI
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Cemectp 2
Pa3zpen 1. ®usnueckue
OCHOBBI MEXaHUKH.
TepMoanHaMuKa u
MOJIEKYJIsIpHas (pU3HKa
Tema 1.1 Beenenue. I3, VO (1-2)
Kunematuka nBmxeHus 1,2 4 4 9 2
MaTepHATLHON TOYKH
Tema 1.2. 3akons! HeroTOHA. 3, YO (3-4)
Hekoropsle cnencrBus u 3.4 4 4 4 9 2
MIPUMEHEHHSI 3aKOHOB
Hprotona
Tema 1.3. PaGota u sHeprust | 5,6 4 2 4 9 13, YO (5-6) 3
Teya 1.4. Mexanuka 789 5 4 3 10 13, VO (7-9) 3
TBEPAOTO Tela.
Tema 1.5. Mexanuueckue 10 2 2 4 10 13, YO (10) 3
KoseOaHus
Py0e:kHBI KOHTPOJIb 10 Kontp. Nel (10) 10
Tema 1.6. Beenenue. 11.12 4 4 4 9 I3, YO0 (11-12) 3
Temmeparypa
Tema 1.7.. [lepBoe Hauao 13.14 4 4 9 I3, YO (13-14) 3
TEPMOIUHAMUKHI
Tema 1.8. Bropoe Havaso 15 2 2 4 9 13, YO (15) 3




TCPMOJAUHAMUKMU.

Tema 1.9. ®a3oBeie

13, YO (15)

16 2 2 4 10 3
pPaBHOBECHSI U IPEBPAICHHSI
Py0exHBbI KOHTPOJIb 16 Koutp. Ne2 (16) 10
IIpomexyTounas 3cO 50
aTrecTanus
ITocemaemocTs S
Hroro 3a 1 cemectp | 32 | 32 | 32 | 84 100

Cemectp 3
Pa3zne 2. DiiekTpu4ecTBO M
MAarHeTHu3M
Tema 2.1. DnexTpuueckoe 12345 10 5 8 16 3, YO (1-5) 5
noJe
E:ra 2.2. DnexkTpuyecKuit 6.7 4 5 8 17 3, YO (6-7) 5
Py0e:xHbIN KOH-TPOJIb 7 Kontp. Nel (7) 10
Tema 2.3. MarautHoe 11oJjie 8,9,10,11 8 6 8 17 I3, VO (8-11) 5
Tema 2.4. Hepf:MeHHI)II/I 12.13,14.15 5 5 3 17 3, YO (12-15) 5
AIIEKTPUIECKUH TOK
Tema 2.5.VCI/ICTeMa 16 4 4 17 I3, YO (16) 5
ypaBHeHHIT MakcBemia
PyGe:kHblii KOH-TPOJIb 16 KonTtp. Ne2 (16) 10
IIpome:xyTouHas 3¢0 50
aTTecTaius
ITocemaemocTs 5
HToro 3a 2 cemecTp | 32 [ 32 | 32 | 84 100
Cemectp 4

Pa3nea 3. BoitHoBbIe
npoueccol. Onruka.
KBanToBas ¢pusuka
Tema 3.1. BosHbl B yripyrux 12 4 9 5 5 3, YO (1-2) 9
cpenax
Tema 3.2. 3 2 2 5 13, Y0 (3) 5
DJIEeKTPOMArHUTHBIE BOJTHBI
Tema 3.3. doTomerpus. 4,5 4 2 6 5 13, YO (4-5) 2




["'eomeTprueckas ONTHKA

Tema 3.4. UnrepdepeHuus 6.7 4 4 6 6 13, YO (6-7) 5
cBeTa

Tema 3.5. JIludpaxims ceera | 8,9 4 6 4 6 I3, YO (8-9) 2
Tema 3.6. [lonspuzanus 10 2 2 8 13, YO (10) 3
cBeTa

PyGe:kHblii KOH-TPOJIb 10 Kontp. Nel (10) 10
Tema 3.7. 3, VO (11-12)
KBanroBoonruueckue 11,12 4 6 4 5 3
SIBJICHUS

Tema 3.8. Ctpoenue atoma 13 2 4 2 5 113, YO (13) 3
Tema 3.9.U3J'IGM€HTI>I 14 5 4 5 13, YO (14) 3
KBaHTOBOW MEXaHUKHU

Tema 3.10. ®usuka 3, YO (15-16)

aTOMHOTO si/Ipa 1 15,16 4 2 7 3
3JIEMEHTAPHBIX YACTHUI]

PyGe:kHblii KOH-TPOJIb 16 KonTtp. Ne2 (16) 10
IIpome:xyTouHas SK3aMen 50
aTrecTanus

IlocemaemocTs 5
HToro 3a 3 cemectp | 32 [ 32 | 32 | 57 | 100

*CokpalleHne HauMeHOBaHHUH (opM Tekyliero, py0e:kHOro ¥ MpoMeKyTO4YHOI0 KOHTPOJIS:

YO — ycTHBII onpoc

KoHTp. — KOHTpOsBbHAs paboTa
JI3 — nomarHee 3a1aHue

3¢O — 3auer c onenkoit




4.2. Copepxanue JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 0 pa3jejaM (TeMaMm)

JIeKUMOHHBIN KYypC

Paznen 1. Pusnueckue 0OCHOBBI MEXaHUKH

1.1. KunemaTuKa IBUKEHHSI MATEPUATBHON TOYKH

1. OcHoBHbIE MOHATHUA U omnpeAeNieHusi. MatepuanbHas Touka U a0coioTHO TBEpAoe Teno. Cucrema
orcuéra. Paamyc-sexrop. 3axkoH nBumxkeHus. Tpaekropus. Ilyte u nepememenue. CKOpOCTb.
Yckopenue. 'omorpad ckopocTH.

2. PaBHOMEpHOE IBUKEHUE.

3. PaBHOyckopeHHOe aBIKeHue. [IpumMep: nBmKeHue Tena, OPOIIEHHOTO MO/ YIJIIOM K TOPU30HTY.

4. JIBuKeHHE TOYKU IO OKPYXKHOCTH. YTJIOBasi CKOPOCTb M YIJIOBO€ YycKopeHue. HopmanbHoe u
TaHreHlIManbHOe yckopeHus. [lonHoe yckopeHue.

5. CKopocCTh U yCKOpPEHHE MPU KPUBOJIUHEHHOM ABMKEHUU. Paanyc KpUBU3HBI TPACKTOPHUH.

6. OTHOCUTENLHOCTH JBHKXCHUA. 3aKOH CJI0KEHHUS CKOpOCTeﬁ.

1.2. 3akonbl HeroToHa. HekoTopsle ciiecTBUS M IPpMMeHeHus 3aK0HOB HboTOHA

1. Ilepseiit 3akoH HpioTona. (3akon unepuuu ["anues). [TonsTue nHEpIUANBHON CHCTEMBI OTCUETA.

2. Macca u uMmiynsc Tena. Macca — Mepa WHEPTHOCTH Tel. VIMITynbC Tella M CHCTEMBI Tel. 3aKOH
COXpaHEHHUs UMITYJIbCca ISl 3aMKHYTOM CHUCTEMBI JIBYX MaTe€pHalIbHBIX TOYEK. AJJIUTHUBHOCTH U
3aKOH COXPaHEHHUsI MacChl.

3. Bropoit 3akon Herotona. Cuna kak Npou3BOAHAs HMMyibca MO BpemMeHu. Cuia — wmepa
B3aumoencTBus Teil. Bropoil 3akoH HproToHa kak ypaBHeHue ABWKEHMS. lIpeacraBieHue o
pPELIEHUH YPaBHEHUS IBUKEHHUS. POJIb HAYaIbHBIX YCIOBHUM.

4. Tperuii 3akoH HetoToHa. B3anMoelicTBrue IByX MaTepUalbHBIX TOYEK. B3auMoelicTBUE CUCTEMBI
MarepuanbHbIX ToUeK. CUJIbl B IPUPOJIE.

5. 3aKOH COXpaHEHHUS UMITYJIbCa JJII CHCTEMbl MaTEPUATHHBIX TOUEK.

6. Llentp macc. Teopema o aBrKeHUH 1IeHTpa Macc. [Ipumepsl.

7. JIBM>KeHHUeE Tel ¢ mepeMeHHoi Maccoil. PeaktuBHoe nBmkenue. @opmymna [{uonkosckoro.

1.3. PaGora u 3Heprus
1. PaGora. PaGoTa mocTOsIHHOM CHIIBI TP NPSIMOJIUHEHHOM ABMKEeHHH. PaboTa npu KpuBOIUHEITHOM
IBUKEeHUU. MOIITHOCTE.
2. Pabora u KuHeTHuecKass »Heprus. TeopeMa O KHHETHYeCKOM »Hepruu. CBsi3b MeEXIy
KMHETUYECKMMH SHEPTHUSMH B PA3IMYHBIX cUcTeMax oTcuéra. Teopema Kénura.
3. KoHcepBaTuBHBIE W HEKOHCEpBATWBHBIE CHIIBL. [loTeHIManbHas dHeprus. BeipaxkeHue

KOHCGpBaTI/IBHOf/'I CHJIBI YCPE3 MOTCHUUAIbHYIO S9HCPTUIO.



. 3aKoH coxpaHeHHs MexaHuueckoi sueprun. [Ipumepsl. Konebanus rpysa Ha npyxuse. /[Buxenue
TEJNa B I0JIE TSHKECTU. YTIPYTUe COyAapeHus Tell.

. HexoncepBartuBHble CHJIBI M MexaHWyeckas odHeprus. lloHATHe O BHYTPEHHEW DSHEPIHUU.
OOmedusnueckuil 3akoH coxpaHeHus osHepruu. Ilpumepsl. Heynpyrue coynapeHus Teul.

AOGCOTIOTHO HEYIPYTUH yap.

1.4. Mexanuka TBEpaoro reja

. MOMEHT cuibl U MOMEHT HMMITYJbCAa OTHOCUTEIBHO HEMOJBMKHOM TOYKM M HEIMOJABH)KHOM OCH.
YpaBHEHHE MOMEHTOB.

. 3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA JJI CUCTEMBI MaTEPUAJIbHBIX TOYEK.

. BpameHnne TBEpAOro Tejla OTHOCUTENBHO HENOABMKHOM OCH. YTIJIOBas CKOpPOCTb Kak BEKTOP.
MoMeHT uMIlylibca W KHHETHYecKash 3Heprusi TBEPAOro Teja, BPAIIAIOIIErocs OTHOCHUTEIbHO
HENOJABMKHOM oOCH. MOMEHT HHepUMH. YpPaBHEHHME MOMEHTOB JUIA BpAIlEHUs TBEPAOIO
OTHOCHUTEJIBHO HenoABMKHOM ocu. [Ipumepsl. Mastauk O6epbeka.

. MoMeHT uHepuuu TBEPAOro Tena. BerunciaeHrne MOMEHTOB MHEPLIMH HEKOTOPBIX OJHOPOJHBIX TEJ
IIpaBWIbHON reomeTrpudeckoi (Gopmbl (CTEepKHA, AUCKa, LMIUHApA, mapa). Teopema [toiirenca-
[IreiHepa.

. YpaBHEHHMs IBUKEHHUS U paBHOBecHs TBEporo tena. [lonsarue crenenu cBoboabl. Uucio creneneit
cBOOOJBI TBEPAOTO TeNa. YpaBHEHHs JBUKEHUS. YCIOBHS paBHOBECHUS. DHEpPrus IBHUKYIIETOCS

TBEpOTO Tenma. CKaThIBaHUE TEJ C HAKJIOHHOM TI0CKOCTH. CHita TpEHUsT KaueHHUs.
1.5. Mexannuyeckue KoJe0anus

. OcHOBHBIC TIOHSATHS W OMpeAeNieHus KoledaTenbHbIX mporeccoB. [lepuonnyeckue koneOaHUS.
Ilepuonq wu wyactota konebanusi. ['apmonmueckue konebanus. CBOOOAHBIE U BBIHYKICHHBIC
KOJICOaHHS.

. CBOOOHBIE HE3aTyXalwIlue KojiebaHusi Tpy3a Ha TMpYyKWHE (TAPMOHUYECKUM OCIUIUISATOP).
Maremarudeckuii MassTHUK. OU3NYECKUN MAsSTHHK.

. ['apMoHMYECKUU OCHHIIIATOP C BSI3KUM TpeHueM. JlorapupmMudeckuii JeKpeMeHT 3aTyXxaHUs U

T0OPOTHOCTH OCIUJUISITOPA.

1.6. TepmoauHaMuKa U MoJIeKyJIsApHas ¢usuka. Beenenune

. MonexkynsapHO-KUHETUUECKUI U TEePMOAMHAMUYECKUN MOIAXOAbl K U3YUYEHHIO SIBIICHUU MPUPOJBIL.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETHYECKOM Teopuu BeniecTtBa. Moib BemecTBa. Yucio
ABorajpo.

. UneanbHplil ra3 B MOJEKYISIPHO-KMHETHUYECKON Teopuu. OCHOBHOE YpaBHEHUE MOJIEKYJSPHO-

KUHETHYECKOM TCOpHUU UCATIBHOI'O I'a3a.

10



. TemnepaTtypa u TepMOAMHAMHUUYECKOE paBHOBecHe. TemnepaTypHsle mkainbl Llenscus u KenbBuna.
MonexyJIapHO-KHHETUYECKHUM CMBICI TEMIIEPATYPBI.

. PacnpeneneHHe KHHETHYCCKOM OHCPIuu 110 CTCIICHAM CBO6OI[BI.

5. Makpockomnuyeckue (TepMoOIMHAMUYECKHE) apameTphl. VYpaBHeHue COCTOSTHUSI.

KBaszucrarnueckue npoueccsl.
. UneanbHblil U HeuJeanbHBIM Ta3bl. YpaBHEHUE COCTOSIHUS UJICATBHOTO ra3a. 3aKOHbI UCAILHOTO

raza. YpaBHEHHE COCTOsIHUA raza Ban-nep-Baanbca.

1.7. IlepBoe HA4YAJI0 TEPMOAUHAMUKH

. I[lonsiTe o BHyTpeHHEW sHepruu. BHYTpeHHssI sHeprus uAealbHOro raza. BHyTpeHHss sHeprus
raza Bau-nep-Baanbca.

. Pabota B TepmoguHamuku. PaboTa naeanbHOro raza B H30IpOIeccax.

. Termoodmen.  KomnuectBo  temnotel.  TemnoéMkocTs.  TemnonpoBOAHOCTb.  YpaBHEHHE
TEIUJIONPOBOHOCTH.

. IlepBoe Hauano TepmoauHaMuku. [IpuMeHeHne nepBoro Havajaa TEPMOAMHAMUKHU K U30IpoIleccaM
uJeanbHOro ra3a. TemmoéMKoCTh uaeanbHOro ra3a. Y pasuenue Podepra Maiiepa.

. Anumabatudeckuii ipouecc. Ypasuenue [lyaccona.

. [HomuTponuyeckuii mpouecc. YpaBHEHHE TOTUTPOIIBL.

1.8. Bropoe Ha4a/10 TEpPMOAMHAMHUKH

. TernoBas mammna. Koadduuuent noneznoro neicTBUS TEIIIOBOM MaIIUHBI.

. Paznuunble GOpMyNIHpPOBKH OCHOBHOTO MTOCTYJIaTa, BBIPAXKAIOIIET0 BTOPOE HA4alIo0 TEPMOAMHAMUKU
(bopmynupoBku Tomcona-Ilmanka wu Knaysmyca), u uX SKBUBaJIEHTHOCTh. OOpaTumbie Hu
HeoOpaTHMBbIE MPOIECCHI.

. Mukn Kapno. Mammna Kapuo u e€ KIIJ[. Teopembr Kapno. Tepmonmnammyeckas Imikana
TEMIIEPATYP.

. HepaBenctBo Knaysmyca. PaBenctBo Kitay3myca. OHTponms. 3aKOH BO3pacTaHUs SHTPOIHH.

DHTpONHUS UJEaTbHOrOo ra3a. DHTponus raza Ban-nep-Baanbca.

1.9. ®a3oBbIe paBHOBECHS M IIPEBPALLCHUSA

. ®aza BemectBa. Pa3oBeli niepexod. JuarpamMmma coctosinuid. TpoiiHas Touka.

. [InaBnenue u kpucrammszanus. Y aenbHas TEIIOTa TUIABICHHUS.

. [lapoobOpa3oBanne u koHaeHcanus. Mcmapenue. HacwimenHslid map. BnaxxkHocTh Bozmyxa.
Kunenue. Y nenpHas Temnora napooOpa3zoBaHusl.

. YpaBuenne Knaneiipona-Kiayzuyca. 3aBUCMMOCTh  JIaBJIEHHs  HACBIIEHHOTO Iapa  OT

TEeMIIEpaTyphI.
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5. M3otepmbl raza Ban-gep-Baansca. M3orepmsl peanpHOro rasa. Kpurtuueckoe cOCTOSHHE.

Kputnueckue napamerpsl.

Pa3zne 2. DileKTpUYe€CTBO U MAarHETU3M

2.1. DuekTpHYecKoe noJje
1.  DnexTpuueckuil 3aps] U SJICKTPUUECKOE IMoje. 3aKOH COXpPaHEHUs AJIEKTPUUYECKOro 3apsja.
Hanpsik€HHOCTD - CHITOBAst XapaKTEPUCTHKA MOJIS.
2.  3axon Kynona. [Tone Toueunoro 3apsiga. [IpuHIUIT Cyneprio3uiiuy 3MEKTPOCTATHUICCKHUX TTOJICH.
DnekTpruyeckuil 1umnonb. JunonsHeiii MOMeHT. [losie ToueuHnoro aumnois.
3. Ilotok BekTOpHOrOo mOMNS. DIEKTpocTaTudyeckas TeopeMa laycca B HMHTErpalibHON U
maddepennmansaoii popme. [lonsrne o nuBepreHHIMHM BeKTOpHOTO mouis. [IpuMeHeHHe Teopembl
laycca mnst pacuéra osnekrpocrarmdeckux monied. [lone chepsl W OeCKOHEYHOW TUIOCKOCTH,
PaBHOMEPHO 3apsDKEHHBIX MO MOBEPXHOCTH. [loje OGeckoHEeYHOro IWIMHApA W IIapa, PaBHOMEPHO
3apsSKEHHBIX 110 00BEMY.
4.  TloTeHIMAIBHOCTH 3JIEKTPOCTATHUECKOro noist. Teopema o HUPKYIALHUU 3JIEKTPOCTaTUUECKOTO
nonst. PasHocte moreHnmanoB. Ilorenmman. IloreHmman mosss TodedHoro 3apspa. IlpuHnmn
CYNEpHO3ULMU JUIsl THOoTeHUuanoB. CBs3b HaNpspKEHHOCTH M noTeHuuana. CuiloBblE JIMHUU U
SKBUIIOTEHI[MAIbHBIE TOBEPXHOCTH.
5.  DnekTpuueckoe moie B BemecTBe. [I[poBOAHUKYU B AIEKTPOCTATUUECKOM Tofie. J[MAJIeKTpUKU B
ANeKTpoCcTaTUYecKoM  mose. Bektop mnonspuszamuu. BekTop  2ileKTpudecKod — MHIAYKIMH.
[TongpuzyemMocTs M JAMAJEKTpUUECKas MPOHMIIAEMOCTb. Teopema Il'aycca ans JUAJIEKTPUKOB.
['pannunble ycaoBusi.
6.  DIeKTPOEMKOCTb IPOBOJHHUKOB M KOHJEHCATOPOB. LEMKOCTb YeJWHEHHOrO MPOBOJHHUKA.
Emkocts konpeHcaropa. Ilmockuii konpmencartop. Coepudeckuii konpencatop. CoeauHeHHUs
KOHJICHCATOPOB B AJIEKTPUYECKON IIeMH. DHEprus 3apsyKeHHOro KoHaeHcaropa. O0bEMHas INIOTHOCTD
SHEPTUH IEKTPUUYECKOTO MOJIA.
7.  JIBuKeHHME 3apsHDKCHHBIX YacTHUI[ B AJIEKTPUYECKOM Tonie. [[BMKEeHHWe B OJHOPOJIHOM IIOJIE.
JIBukeHne B HEOJHOpPOAHOM rose. [loTeHumanbHas SHEprus 3apsijia B 3JEKTPOCTaTUYECKOM  IIOJIE.

3Hepr1/1$[ BSaHMOﬂeﬁCTBHﬂ CHUCTEMBI TOUCYHBIX 3apsAa0B.

2.2. DJIeKTPpHYEeCKUI TOK
1. [InotHocTh TOKa W cuima Toka. 3akoH Oma B auddepeHuuanbHor Gopme. Y aenbHas
MPOBOAMMOCTE U yJeldbHOE compoTHuBieHrne. 3akoH Oma B uHTerpanbHO ¢opme. CompoTHBICHUE
npoBoaHMKa. llocrmenoBaTenbHOE MW MapajuIeIbHOE COEIMHEHHME NPOBOAHUKOB. HenuHeliHbie

9JICMCHTHBI B LICIIAX ITIOCTOAHHOI'O TOKA.
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2.  Pa0oTa M MOIIHOCTH 3JEKTPHUUECKOr0 TOKA. TeroBoe AEHCTBUE 3JIEKTPUYECKOTO TOKA. 3aKOH
Jlxoyns-JleHna.
3. CropoHHME CWIIBI. DJEKTPOJABMKYILAS CUJIa HCTOYHMKA TOKa. 3akoH OMa ¢ yu€TOM CTOPOHHHX
cui. 3akoH Oma 1J1d 3aMKHYTOM 1IEIH.
4.  TlpaBuna Kupxrooa.

2.3. MarauTtHoe noJse
1.  MaruutHoe none. 3akoH Ammnepa. Muaykuust maruutHoro noiis. 3akoH buo-Casapa-Jlannaca.
[IpuHIMO Ccynepno3uLUy MarHUTHBIX Mosied. MariuTHoe nosie OEeCKOHEUHOro HpPSMOJIMHEHHOro
MpoOBOJHUKA ¢ TOKOM. [lone kpyroBoro BuTka ¢ TOkoM Ha ero ocu. Cuna Amnepa. Cuna JlopeHua.
JIBU>KeHME 3apsSKEHHBIX YaCTHUIl B MAarHUTHOM IIOJIE.
2.  Teopema l'aycca s MarHUTHBIX moJieil. Teopema O MUPKYISALIUK MAarHUTHOTO moiisi. Pacuér
MarHUTHBIX MOJIEH MPH MOMOILIM TEOPEMbI O LUPKYJISALMH. MarHuTHoe nojie 0€CKOHEYHO JJIMHHOTO
COJIEHOMJA U TOPOUIAIBHOM KaTyIIKH.
3. MarautHoe mone B BemecTBe. TokM HaMarHW4YMBaHUsA. BekTop HaMarHn4yuBaHus. MarHuTHas
BOCIPUMMYHMBOCTh M MAarHUTHas IPOHUIAEMOCTh. BeKTOp HampspKEHHOCTM MAarHUTHOTO IOJIS.
ITonsatue o nua-, napa- u geppomarserusme. Teopema 0 HUPKYJIALUUA MArHUTHOTO TOJISI B BEL[ECTBE.
I'pannynble ycnoBHs.
4.  SIBneHue 3MEKTPOMarHUTHOM MHAYKUMH. 3akoH Dapajes g dIEKTPOMArHUTHOM HMHIYKIUU.
[IpaBuno Jlenma. MakcBeIsIOBCKasi TPAKTOBKA SIBJICHUS JJIEKTPOMAarHUTHOW MHAYKIMU. Buxpesoe
ANEKTPUYECKOE MOJIE.
5. Camoumnaykuus. MHIyKTUBHOCTb. B3aumMoumHaykius. DHepruss MarHUTHOTO TMOJS KaTYIIKH C
ToKOM. O0BEMHASI IJIOTHOCTH SHEPTUU MAarHUTHOTO TIOJISL.

2.4. IlepeMeHHBII JIEKTPUYECKHH TOK
1. Ilepexonusie mpoueccel B RC- u RL-niensix. YciaoBue kBa3ucTalioOHapHOCTH.
2.  KoneGatenpHblli KOHTYp. CBOOOAHBIE He3aTyxarouue kojebaHuss B KoHType. CoOcTBeHHas
yacToTa He3aTyXalooumx KosuebaHuil. 3aTyxawomue kojeOanus. Jlorapupmuueckuii JIeKpeMeHT
3aTyXaHus U J0OPOTHOCTh K0JIEOATENIbHOTO KOHTYPA.
3. IlepemeHHBId dnekTpudeckuid TOK. [lomydeHwe TlepeMEeHHOTO TOKa. Pe3ucrop B 1memu
IIEPEMEHHOT0 TOKa. TennoBoe nelicTBUE EPEMEHHOrO TOKa. J[eficTByIOIIEee 3HAaUEHNE HANPSIKEHUS U
cwiibl Toka. KoHzieHcaTOp M KaTyllka MHAYKTUBHOCTH B LIENU NEPEMEHHOr0 ToKa. Pe3oHaHc B 1enu

nepemMeHHoro Toka. [Ipeobpa3oBanue nepeMeHHOro Toka. TpaHchopmaTop.

2.5. Cucrema ypaBHenuii MakcBesuia
1.  OOGoGmenus teopun MaxkcBemna. BuxpeBoe snekrpuyeckoe nose. Tok cmemmenus. [Ipumepst.
Cuctema ypaBHeHHil MakcBema B uHTerpadbHoi Qopme. Cucrema ypaBHeHMH MakcBemia B

muddepennmanbaol hopme.
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2.  DneKkTpoMarHuTHble  BONMHBL ~ BomHoBoe — ypaBHeHMe.  CKOpPOCTh  pacHpOCTpaHEHUs
AJIEKTPOMAarHUTHBIX BOJH. OHEPrus M HUMIIYJIbC 3JEKTPOMarHUTHOro mnoss. Bekrop VYwmosa-

[ToiinTrHra. [llKkana 3J1eKTpOMarHUTHBIX BOJIH.

Paspnen 3. Boanosbie nponeccesl. Ontuka. KBanroBas pusuka.

3.1. BoJiHbl B yIPYrux cpeaax
1. VYpaBuenue BonHbl. BonHoBble ypaBHeHHA. CKOPOCTh YHOPYTHX BOJH. DHEPTUs yNPYyroi BOJHBL
Crosturie BOJTHBI.

2. 3Byk. CKOpoCTb 3ByKa B razax. DddexT Jormiepa 11 3ByKOBBIX BOJH.

3.2. D1eKTPOMArHUTHBIE BOJHBI
1. BonHoBoe ypaBHEeHHE 3JEeKTpoMarHUTHOro mojs. Ilmockas snexkTpoMarHuTHas BosiHa. Crosuas
QJICKTpOMArd1MTHas BOJIHA.
2. DHeprus dJIeKTPOMAarHUTHBIX BOJH. IMITyIIbC 37I€KTPOMArHuTHOTO TIOJISL.

3. Dddexr [Jomnepa 1ig 31EKTPOMArHUTHBIX BOJIH.

3.3. CBeroBble BOJHBI. 'eomMeTpuieckasi ONTHKA
1. CseroBas BoinHa. Kpuas Bungumoctu. Ilokazarens npenomiieHus.
2. DneKTpoMarHWTHas BOJHA Ha rpaHulle paszena. KodgpuimenTsr oTpakeHus U MPOITYCKaHHUS.

3. FCOMCTpI/I‘leCKaH OIITHUKA. HeHTpI/IPOBaHHaH OITHYECKas cucteMa. TOHKas JIMH3a.

3.4. Uurepdepennns cBera
1. Unrepdepenuus ceroBbix BoJH. KorepeHTHOCTb. OCHOBHBIE NPUHLMUIBI UHTEP(HEPEHIIMOHHBIX
cxeM. llupuna nHTEpPEpEeHIIMOHHON MOTOCHI.
2. Wnrepdepentmonnsie cxemsl. bunpusma. buszepkano. bunmnnza.
3. Hutepdepenius cBera Mpu OTPaXEHUU OT TOHKMX IUIaCTHHOK. IlockonapanenbHble MIaCTUHKH.

KJ'II/IHOBI/I,Z[HBIG IJIAaCTUHKH. KOJ’IBI.I& Hrrotona.

3.5. Indpakuus cBera
1. Tpunnun I'toiirenca-®penens. 3ousl OpeHens.
2. udpakuus OpeHens oT MPOCTEHUIIMX Hperpaa: Ha KPYIrJIOM OTBEPCTHM, HA MOJYIUIOCKOCTH U
LIEIH.

3. Judpakuus @payarodepa ot menn. JAudpakirmoHHas penieTka.

3.6. IToasipusanus ceera. B3anmoneicreue cBera ¢ BelecTBoM
1. EcrecTBeHHBII W moOJsApu30BaHHBIM cBeT. OOmue cBeaeHus o nonspuzauuu. CreneHb
noJisipu3anuu. 3akoH Mamroca.

2. Tlonsipuzanus mpu oTpakeHUH U TIpesioMiIeHIH. 3akoH bprocTepa.
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[IpoxoxaeHne MIOCKOMOISIPU30BAaHHOTO CBETA Yepe3 KPUCTALTUNYECKYIO MIJIACTUHKY.
Hucnepcus ceera. Knaccuueckas Teopust TUCIEPCUU.

[Tornomenue ceeta. 3akon byrepa. Koaddunment nornomenus. Paccesuue cBera. 3akoH Panest.

o g > w

Oddext BaBunora-Uepenkona.

3.7. KBanToBOONTHYECKHE SIBJICHUSA
1. TemnoBoe u3myueHue W JroMuHecHeHIUs. 3akoH Kupxroda. PaBHOBeCHass MIOTHOCTh SHEPTUU
U3ITy4EHUS.
2. 3axoH Credana-bonpumana. 3akon Buna. ®opmyna Panes-/xunca. @opmyna [Tnanka.
3. Topmosnoe  penrtreHoBckoe  usnydeHue. Dorodrdpdexr. Ilpumenenus  dortorddekra.
DOTOYMHOKHUTEIN.

4. 3Dddext Komnrona.

3.8. Ctpoenue atoma
1. 3akoHOMepHOCTH B aTOMHBIX crekTpax. Mozens atoma ToMmiicoHa.
2. ONBITHI IO PACCEMBAHMIO a-4aCTHIL. SaepHas MOAEIh aTOMa.
3. Tlocrynatet bopa. Omnweir ®panka u I'epua. I[IpaBuio KBaHTOBaHHS KPYTOBBIX OpOWT.

BHGMGHTapHaH 60pOBCKaH TCOPUA BO)IOpOI[OHOI[O6HOFO aToma.

3.9. DsieMeHThI KBAHTOBOW MeXaHUKHU
1. Tumoreza ne-bpoiina. BomHoBeie cBolicTBa BemiecTBa. [IpUHIMIBI  HEONMPEIEICHHOCTH
I'eiizen6epra.
2. VYpasuenue lllpenunrepa. Cmbica ncu-QyHKIUU.
3. KsanroBanme >nepruu. KBanroBanue umIryibca.

4. TlpoxoxaeHre 4acTull 4yepe3 NOTeHLIUaIbHbIN Oapbep.

3.10. ®u3nka aTOMHOIO SIAPA M JIEMEHTAPHBIX YaCTHI]
1. CocraB u XapakTepHCTUKU aTOMHOTO siipa. Macca 1 aHeprust cBa3u aapa. Moenu aTOMHOTo sipa.
S nepHbIE CUIIBL.
2. PagmoaktuBHOCTh. EcTecTBeHHas  pagMOaKTUBHOCTh. 3aKOH  PaJUOAKTUBHOTO  pacmaja.
PagnoakTiBHOE paBHOBecHe, a-pacmai. [ - pacmaa. DIeKTpoHHBIM 3axBaT. HelfTpuHo, y - mydw.
HckyccTBeHHas paJlOaKTUBHOCTD.
3. lennas peakums. ATOMHOe opyXue. YTpapisiemasl [enHasi peaknus. SIepHble peakTopbl U WX
tunel. TepmosiaepHble peakiuu. [Ipobnema ynpapisieMoi TEpMOSIIEPHON peaKIuu.
4. Bujbl B3aMMOJEHCTBHS U KJIACCHI AJIEMEHTAPHBIX YaCTHII.
5. MeTtoapl perucTpauu 31eMeHTapHbIX yacTull. Kocmuueckue ay4u.

6. qaCTI/IL[BI U aHTU4YaCTHUIIHI. CucremaTuka OJICMCHTAPHBIX YaCTHUII. KBapKI/I.
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IIpakTHyeckune/ceMUHAPCKUE 3aHATHS

Pasznen 1. ®usnyeckne 0OCHOBBI MeXaHUKH. TepMoauHaMuKka U MoJIeKyJIsApHas pusuka

Tema

33)13'11/1 AJisi CEMUHapa

KunemaTtuka nBuKeHHS MaTepUaIbHON
TOYKH

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

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

3akonsl HeroTona. HekoTopsie ciieicTBus
U IIpUMeHeHus 3aKkoHOB HproToHa

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

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

Pa6ota u sHeprusi. 3aKOHbI COXpaHeHuUs
SHEPTUH U UMITYJIbCa

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

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

MexaHnka TBEPIOTO TENA

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

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

Mexaunueckie KojicOanms

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

Konrponpnas pabora Nel

Brenenue. Temmneparypa

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

6.(7, 8,9, 10, 12)

IIepBoe Ha4yasI0 TEPMOAMHAMUKHU

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

Bropoe Hauano TepMOAMHAMUKH

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

@da30BbIC PABHOBECUS U NIPEBPAILLICHUS

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

Konrponsnas padora No2

Pa3nest 2. DiIeKTpHYeCTBO H MATHETH3M

DIIEKTPUUIECKOE TI0JIe

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

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

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

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

DIIEKTPUUECKHUI TOK

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

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

Kont

posibHast pabota Nel.

MarnuTtHoe 1oJe

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);

IlepeMeHHBIN 3JIEKTPUYECKUI TOK

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

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

Cucrema ypaBHeHUI1 MakcBenna

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

KonTposnbHas pabora Ne2.

Pa3nea 3. Boanosblie nponeccsl. OnTuka. KBantoBas pusuka.

Bonssl B ynipyrux cpenax

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

QHCKTPOMaFHI/ITHBIe BOJIHBI

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

(I)OTOMeTpI/IH. FCOMeTpI/I‘-ICCKaSI OIITHKA.

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

WuTrepdepennus ceera.

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

[Monsipu3anus cBeta 4.(187, 190, 191, 196, 201)
Kontponbnas padora Ne 1
KBanToBOONTHUECKHE SBIEHUS 6.(229, 231, 232, 234, 239, 240)
CtpoeHue aToma 5.(39, 40, 42, 44, 48, 50, 55)

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

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

DieMeHTHl KBAHTOBOM MEXaHUKU 5.(135, 137, 138, 140, 152, 154)

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

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

®u3nKa aTOMHOTO s11pa U JIEMEHTapHbIX

5.(275, 277, 278, 280, 281, 285, 292)
YJaCTHIL

KonTponbnas padota No2

JlabGopaTropHble 3aHATUSA

Pazgen 1. ®usnyeckue 0CHOBbI MeXaHMKH. TepMoIMHAMUKA U MOJIeKYJIsIpHAas PU3NKA
3anstue 1. Bomonnenue n1ab. padoter Nel. «MccnepoBanue mpsSMOIMHEWHOTO JIBHKEHHS TEJ B IOJIE
TSOKECTU Ha MallluHEe ATBYJa».
3ansitue 2. Bommonnenue 5ab. paGotbl Ne2. «OrmpeneneHue CKOPOCTH TOJeTa IyIW MeEeTOIO0M
0aJUTMCTHYECKOTO MAsITHUKAY.
3anstue 3. Brmonnenue nabd. padoter Ne3. «3ydeHune 3aKk0OHOB BpaIIaTEIbHOTO IBUKECHHUS TBEPIOTO
Tesa Ha KpecToobpazHoMm masTHuke O6epOekar.
3anstue 4. Boinonnenune naGopatopHoil pabGoTel Ne4 «M3ydeHue rapMOHHMUYECKUX KoJeOaHUil.
OU3NYECKUN MASITHUK
3anaTue 5. Caaua 3a70KEHHOCTEH.
3ansitue 6. BoinonHenune mnabGopatopHoil paboTel NeS. «OkcnepuMeHTalbHas NpPOBEpKa 3aKOHA
[Hapns u onpeneneHne TepMUYEcKoro Ko3dduinenTa 1apneHus».
3ansaTue /. BrimonHenue nabopatopHoil paboTel Ne6 «OrmpeneneHue OTHOIICHUS TEIIOEMKOCTEH
Cp/Cy Bo3myxa MeTogoM Kiemana u Jlesopma.
3anstue 8. Boimonnenne nabGopatopHoil pabotel  Ne7  «OmpezneneHue  yAETbHOW — TEIUIOTHI

napooOpazoBaHMsI BOABIY.

Pa3znea 2. DiieKTpU4ecTBO U MATHETH3M
3ansrue 1. JJaboparopHas pabora Nel. M3ydenue naboparopHoro komiekca JIKD-6.
3ansrue 2. JJaboparopHas padora Ne2. M3mepeHune 1uaieKTpuueckoi IPOHULIAEMOCTH.
3ansrue 3. JJaboparopHas padora Ne3. HccnenoBanue mporecca pa3psaki KOHASHCATOPA.

3ansrue 4. Cnaya 1abopaTopHBIX padoT.
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3ansrtue S. JlJaboparopHast pabota Ne4. VizmMepeHus MHAYKIIMM MaTrHUTHBIX MOJIEH.
3anstue 6. JlaboparopHast pabora NeS. V3mepeHHe MarHUTHOW NMPOHUIIAEMOCTH M HMCCIIEIOBAHUE
MarHMTHOTO THCTEpEe3Hca.
3ansarue 7. JlabopatopHas pabGora Ne6 M3ydeHwe sBICHHUS DJICKTPOMATHUTHOHW  WHIYKIIUUA |
n3MepeHue Ko3(pPUIMEHTOB caMO U B3aUMOUHIYKIIUH.
3ansaTue 8. Cnada mabopaTopHBIX PadoT.
Pasznea 3. BosinoBbie npouecchl. OnTuka. KBanrosasi pusuka.
3ansrue 1. Pa6ora Nel. M3yuenne coOCTBEHHBIX KOJIEOAHUN CTPYHBI.
3ansaTue 2.Pabora No2. Onpenenenue GOKYCHBIX PACCTOSHUI COOMPAIOIIEH M pACCCHBAIOIICH JTUH3.
3anstue 3. Pabora Ne3. M3mepeHne AIMHBI BOJTHBI CBETA B HHTEP()EPEHIIMOHHOM OTIBITE ¢ OUITPU3MOI
Openens.
3ansaTue 4. Paborta Ne4 Mszyuenue nudpakuuu cBeTa TudpakiimOHHON pelIéTKe Ha MIeH.
3ansrue S. Pabora Ne5. Onpenenenne nocrossHaoi Putdepra.
3aunsarue 6. Pabora Ne6. OnbiT @panka - ['epia.
3anstue 7. Pabora Ne7. Onpenenenue nocrossuaoi Credana-bonbiimana.

3ansrue 8. Pabora Ne8. SnepHbie Bechl.

4.3. IlepeyeHb yueOHO-MeTOANYECKOr0 00ecriedeHHs 1JIsl CAMOCTOATEIbHOH padoThI CTY/1eHTOB

1. IMognecusiit J[.B., IlleneneB A.A. JlaGoparopHbiii mpaktukym. Yacte I. ®usmdeckue OCHOBBI
MexaHuku. - Capos: Cap®TH, 2007. - 56 c.

2. TlomnecHsrit A.B., [Ilenenes A.A. JlaGopaTopHbIit MPAKTUKYM. Mexanuka
xuakocted. TepmoanHaMuka 1 MoJekyssipHas ¢pusnka. - Capos: Cap®TU, 2005.-40 c.

3. Kocsx E.I'., JIe6enes O.H. JTaboparopHslii mpakTukyM. OnTuka 1 BosiHsl. - Capo: Cap®TH, 2015.-
72 c.

4. Kocsik E.I'., JIe6ener O.H. JIaGoparopHsrii npaktukym. AtoMmHast ¢pusuka. - Capos: Cap®TU, 2017.-
70 ¢

S. OIEHOYHBIE CPEJICTBA UIsd TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH,
IMPOMEXYTOYHOM ATTECTAIIMA IO U'TOTAM OCBOEHUW S JUCITATLITAHBI

@DOHJT OLIEHOYHBIX CPEACTB 0 JTUCHUIUIMHE 00ECIeunBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBbIX
pe3ynbTaToB 0OyueHus: (KOMIETEHIMH M MX WHAUKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYLIETro,

pY6C)KHOFO " MIPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHC.
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5.1. TacnopT (poHIA2 OLEHOYHBIX CPEIACTB MO JAMCHUIIIHHE

CBs3p  MeXIy (OPMHPYEMBIMH KOMIICTCHIMSAMH H (QOpMaMu  KOHTPOJIS

MPEACTaBJICHA B CICIYIOIICH TabmuIie:

X OCBOCHHUA

Ne HaumenoBanue pasjesia Komnerenums HNuaukaTopsl Texymmi
OCBOEHHS KOHTPO.1b,
HeJes
Pazgen 1 Tema 1.1 Beenenue. Kunematnka OIIK-1 3-OIIK-1, V-OIIK- | A3, YO (1-2)
JIBIYKEHUS MAaTEPUAIbHONU TOUKU 1, B-OIIK-1
Tema 1.2 3akonsl HeroToHa. I3, YO (3-4)
Hexoropsie crneactus u
npUMEeHeHusl 3akoHOB HbroTOHA
Tema 1.3 Pabora u sHEprus 113, YO (5-6)
Tema 1.4. Mexanuka TBEPIOTO Tea 113, YO (7-9)
Tema 1.5. Mexaanueckue Komntp. - 10
KoJIeOaHust
Tema 1.6. Beenenue. Temnepartypa. f;)’ yo (-
Tema 1.7. IlepBoe Hauao a3, YO (13-
TEPMOJTUHAMUKH 14)
Tema 1.8. Bropoe Hauano 13, YO (15)
TEPMOJANHAMUKH.
Tema 1.9. ®azoBbie paBHOBECHUS U Kowntp. - 16
HpeBpaICHUS
Paznen 2 Tema 2.1. DrekTpudecKoe mose OIIK-1 3-OIIK-1, V-OIIK- | 13, YO (1-6)
Tema 2.2. DyieKTpHUUECKUN TOK 1, B-OIIK-1 KonTp. - 7
Tema 2.3. MarnuTHoe nose 13, YO (8-11)
Tema 2.4. IlepeMeHHbIH A3, YO (12-
IEKTPUUECKUN TOK 15)
Tema 2.5. Cucrtema ypaBHEHUH Konrp. - 16
Makcsemnna
Paznen 2 Tema 3.1. Bonus! B yripyrux OIIK-1 3-OIIK-1, V-OIIK- | 13, YO (1-2)
cpenax 1, B-OIIK-1
Tema 3.2. DreKTpoOMarHuTHbIC 3, YO (3)
BOJIHBI
Tema 3.3. ®oromeTpust. 113, YO (4-5)
I'eomeTpuueckas onTuka
Tema 3.4. ntepdepenuus ceera 13, YO (6-7)
Tema 3.5. Iludpaxuus ceeta 3, YO (8-9)
Tema 3.6. Ilonsipuszanus cera KownTp. - 10
Tema 3.7. KBantoBoonTuaeckne A3, YO (11-
SIBJICHUSI 12)
Tema 3.8. CtpoeHne aToma ﬁ)’)’ YO (13-
Tema 3.9. DieMeHTHI KBaHTOBOI Konrp. - 16

MCXaHUKHU

5.2. Tunossie KOHTPOJIbBHBIE 3a/laHUHA HWJIH HHBIC MaTepHaJIbl, HGOﬁXOI[I/IMI)Ie AJIdd OLCHKH

3HAHMMH,

YMEHHUid,

HABBIKOB M (MJIM) ONbITA [AeSATeJbHOCTH,

XapakTepu3youye J3Tanbl

(¢opMupoBaHUsI KOMIIETEHIIHII B polecce 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbl

5.2.1. IlpuMepHbIe BONPOCHI K 324€Ty, IK3aMEHY
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Pa3nes 1. dusnyeckue 0CHOBbI MeXaHUKH. TepMoguHaMuKa.

1. MWzmepenue ¢usnyeckux BeMW4YMH. EAMHUIBI U3MEPEHUS U Pa3MEPHOCTh (PU3MYECKHX BEITUYMH.
OcHoBHbIE eIUHUIBI U3MEPEHUs B MeKIyHapoaHo cucreme CU. IIpsmble U KOCBEHHBIE N3MEPEHHUS.
O6paboTka pe3ynbTaToB U3MepeHuit. CiiydaiiHple ¥ CHCTEeMAaTHYECKHE MorpenrHocTi. M3o0paxeHue
SKCHEPUMEHTANBHBIX pe3yNbTaToB Ha Tpadukax. Mcmonp3oBanue rpadukoB mns o0pabOTKH
pe3yJIbTaTOB U3MEPEHUI.

2. MarepuanpHas Touka M abconmoTHO TBEpAoe Teno. Cucrema orcuéra. Paguyc-BexTop. 3akoH
newkenus. Tpaekropus. [IyTe u nepememnienne. Ckopocts. Yckopenue. ['omorpad ckopocTu.

3. PaBHOomepHOe nBmxeHue. PaBHoyckopenHoe nBmxenue. llpumep: nBukeHue Tena, OpOLIICHHOTO
IIOJ] YIJIOM K TOPHU30HTY.

4. ]JIBuKeHUE TOYKU IO OKPYXHOCTH. YTIJIOBas CKOPOCTh U YIJIOBOe yckopeHue. HopmanbHoe u
TaHreHIMalnbHOe yckopeHus. IlonHoe yckopenue.

5. Ilepssiii 3akoH HetoToHa. (3akoH nHepuuu ['anunes). [lonsTue nHEpLUAIBLHONW CUCTEMBI OTCUETA.
Macca u umnynasc Tena. Macca - Mepa MHEpTHOCTH Tell. MIMIynbc Tena M CUCTEMBbl Tel. 3aKOH
COXPAaHEHHUs HMITyJIbCa Ui 3aMKHYTOM CUCTEMBI JIBYX MAaT€pUAJIbHBIX TOUYEK. AJIUTUBHOCTD U 3aKOH
COXPAHEHHUS MacCCBhl.

6. Cwuma.. Bropoii 3akon HeloroHa kak ypaBHeHue aBWKeHHs. [IpencraBneHne o perieHUU
ypaBHeHUs ABMKeHUsA. Poib HavanbHbIX ycinoBui. Tperuit 3akoH HproToHa. B3aumonencTBue nByx
MaTepHaIbHBIX TOYEK. B3anMmozaecTBue CUCTEMBI MAaTEPUATIbHBIX TOYEK.

7. 3aKkoH COXpaHEHHMs MMITyJbCca JUIl CHUCTEMbl MaTepuanbHbIX Touek. LleHTp Mmacc. Teopema o
JBH>KEHUU LIEHTpa macc. [Ipumepsl.

8. JIBmwkeHue Tel C mepeMeHHoN Maccoil. PeaktnBHOe nBmkeHue. @opmyna [{nomkoBckoro.

9. Pab6ora. Pabora moCTOSHHON CHIIBI TPH MPSIMOJIMHEHHOM BHKeHUU. PaboTa npu KpuBOIMHEHHOM
IBUKEHUH. MOIIHOCTS.

10. 3akoH coxpaHeHHs MexaHudeckoi »sHeprud. Ilpumepsr. Komebanus Tpy3a Ha TpyKUHE.
JIBr>KeHne Tena B IO0JIE TSKECTH. YTIPYTHE COYAAPEHHUS Tell.

11. MoMeHT cujbl U MOMEHT MMITYJIbCa OTHOCUTENIFHO HEMOJBUKHOM TOYKH M HEMOJBHXHOM OCH.
YpaBHEHHE MOMEHTOB.

12. 3akoH coXpaHEHHsI MOMEHTA UMITYJIbCa JIJISl CHCTEMBI MaTePHAIbHBIX TOYCK.

13. JIBmxeHue B EeHTpaIbHOM mosie. 3akonbl Kerepa. KocMuaeckne ckopocTH.

14. Bpamienue TBEPIOTO TeIa OTHOCUTENIBHO HEMOABUKHONU OCH. MOMEHT UMIYJIbca U KMHETUYECKas
SHEpPrusi TBEPAOTO TeENa, BPAILAIOLIErocs OTHOCUTENBHO HENOJIBMKHOM OCHM. MOMEHT HHEpLHH.
YpaBHEHHE MOMEHTOB I BpAIlleHUs TBEPAOIO OTHOCUTEIBHO HEMIOABHKHOM OCH.

15. VpaBHeHus ABHXKEHMS U paBHOBECHs TBEPAOro Tena. Yucno creneHeil cBoOOAbI TBEPAOIO Tela.

VYpaBHeHust IBHKeHUS. Y ciaoBusl paBHOBecHs. [IoHATHE cTaTHYeCKN HEONPEAEIEHHBIX CUCTEM.
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16. OcHOBHBIC MOHATHA U OIpeNesIeHUs KouebaTenbHbIX npoueccoB. Ilepuonuueckue kosjeOaHusl.
[lepuon u yactora xKonedanus. 'apmornnyeckue konedanus. CBOOOIHbBIE M BHIHYKICHHBIC KOJICOaHUSI.
Pe3onanc. ®a3oBas miockocTs. Pa3oBas TPaeKTOPHUsS FTAPMOHUYECKOTO KOJICOaHus.

17. CoOoxnble He3aTyxalolue KojeOaHWs Tpy3a Ha NPYKUHE (TapMOHUYECKHH OCIUJUISATOP).
Maremarnueckuii MassTHUK. OU3NYECKUN MAsSTHHK.

18. I'apMoHMYECKUI OCUMILIATOP C BSI3KUM TpeHueMm. Jlorapupmuueckuil AEKpeMeHT 3aTyXaHus U
JOOPOTHOCTH OCLMILIATOPA.

19. BeiHyxaeHHblE KosieOaHHs ITapMOHHUYECKOro ocLMIIATOpa. Pe3oHaHcHbIe KpuBble. Pe3oHaHCcHas
4acToTa.

20. MonexkynsipHO-KHHETUYECKUH M TEPMOJANHAMHYECKHI MOAXObl K U3yYCHHIO SBICHUNA TPHUPOIBL.
OCHOBHBIE TOJOXEHUS MOJEKYJIIPHO-KMHETUYECKOW Teopun BemiectBa. Monp BemectBa. Yucno
ABoraapo.

21. UneanbHBIN Ta3 B MOJICKYISIPHO-KMHETHYECKOW Teopuu. OCHOBHOE ypaBHEHHE MOJEKYISPHO-
KMHETUYECKOM TEOpUH HJI€aIbHOIO rasa.

22. Temmneparypa 1 TepMOAHHaAMUYECKOe paBHOBecHe. TemmeparypHsle mkaisl Llenbcust u KenbBuna.
MonekynspHO-KMHETUUECKUN CMBICI TeMIeparypbl. PacrpeneneHue KUHETHUYECKOM SHEPIUM IIO
CTETEHSM CBOOO/IbI.

23. MakpocCKOIH4YeCcKHe (TepMOIMHAMUYECKHE) apaMmeTpahl. VYpaBHeHue COCTOSTHUSI.
KBazucratnueckue mpoLeccsl.

24. VneanbHbIN U HeUACANbHBIN Ta3bl. YpaBHEHUE COCTOSIHUS MI€IBHOTO Ta3a. 3aKOHbI UEaIbHOIO
rasza. YpaBHEHUE COCTOAHMA ra3a BaH-nep-Baanbca.

25. TlonssiTue o BHyYTpeHHeW OHepruw. BHYyTpeHHssI OSHeprusi wujaeanpHOro Trasza. Pabora B
TepMoaAnHaMHKH. PaboTa naeanbHOro ra3a B H30MpoLeccax.

26. Temmooomen. KomumyectBo temnorel. Temnmoémkocts. IlepBoe Hayano TepMOIMHAMUKH.
[IpumeneHnue nepBoro Hayajga TEPMOJAUHAMUKH K MU30IIpoIIeccaM HI€aJbHOro rasa.

27. Anmmabatmdeckmii mporiecc. YpaBHenue Ilyaccona. Ompenenenne Cp/Cymeromom Kiemana wu
He3opma.

28. TemuoBast MamuHa. KoadduimeHT none3Horo 1eicTBys TEMIOBON MAIIHHBI.

29. Iukn Kapro. Mammua Kapuo m e€ KIIJl. Teopembr Kapro. TepmomuHamudeckas Imkajia
TEeMIEeparyp.

30. DHTpomnus waeaTpLHOro ra3a. DHTponus raza Ban-nep-Baansca.

31. ®a3a BemectBa. ®a3oBslii nepexo. Auarpamma cocrostHuid. TpoiiHas Touka.

32. [InaBneHne W KpuCTauIM3auus. YjenbHas Temiora miaBineHus. IlapooOpazoBanue u
konaeHcauus. Mcnapenue. Hacwimennsiii map. BrnaxkHocte Bo3ayxa. Kumenue. YnpenbHas Temiora

nmapooOpa3oBaHus.
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33. Pacmpenenenue MOJIEKYN IO CKOPOCTSM. 3aKOH pacrpeaencHuss Makcpemna. Pacmpenenenue
MOJIEKYJT TIO a0COJIOTHOM BeIMYMHE CKOpocTH. Pacmpenenenue mo sHeprusiM. CpeaHHE CKOPOCTH
MOJICKYJT HJICATBHOTO Ta3a.

34. 3akon pacnpeneneHus bonbimana.

35. DHTponus U BepOSTHOCTh. DIyKTyaluu.

Pa3zgen 2 DiieKTpU4ecTBO 1 MATHETH3M

1. Dnextpuyeckuil 3aps U DJIEKTPUUECKOE TMoje. 3aKOH COXpaHEHHs S3JIEKTPUYECKOTo 3apsia.
Hanpsik€HHOCTD - CHITOBAst XapaKTEPUCTHKA TTOJIS.

2. 3akon Kynona. [Tose Toueunoro 3apsa. [IpuHIUI CyNepHO3UIMK 3JIEKTPOCTATHICCKUX ITOJICH.
DnekTpruyeckuil 1umnonb. unonsHeiii MOMeHT. [losie ToueuHoro AumoIs.

3. Tlorox BekTOopHOro mTOMNS. OIEKTpocTaTuueckas Teopema [‘aycca B UWHTerpalibHON U
maddepennmansaoil popme. [ToHsITHE O AMBEPTEHIINN BEKTOPHOTO OIS,

4. [Ilpumenenne Tteopembl laycca mis pacu€ra snekTpocrarnueckux mnoneit. Ilome chepsr u
0OECKOHEYHOU MII0OCKOCTH, PABHOMEPHO 3apsHKEHHBIX MO MOBEpXHOCTH. [loje 6eckoHeYHOro MUInHIpa
U 11apa, paBHOMEPHO 3apsHKEHHBIX O 00BEMY.

5. lloTeHUMaNnbHOCTH ANEKTPOCTATUYECKOrO MoJs. TeopemMa O LUPKYJISLUU 3JIEKTPOCTATHUECKOIO
noynst. PasHocte moreHnmanoB. Ilorenmman. IloreHnman mosss TodedHoro 3apspa. IIpuHnmn
CYNEpHO3UINK JJI1 TNOTeHUHATOB. CBsA3b HANPSKEHHOCTH W TOTeHIMana. CHJIOBbIE JIMHUU H
SKBUIIOTEHI[MAIbHBIE TOBEPXHOCTH.

6. Drnektpuyeckoe moine B BemecTBe. [IpOBOMHUKK B DJEKTPOCTaTHUECKOM TMojie. [IMdiexTpuku B
ANIEKTpOoCcTaTUYeCcKOM  mosie. Bektop mnonspuszamuu. BekTop  2leKTpU4ecKod — MHIAYKIMH.
[longpuzyemMocTe M AMDIEKTpPUYECKas NPOHMIAEMOCTb. Teopema I'aycca myid IHMAIEKTPHUKOB.
['pannuHbIe yca0BUS.

7.  DIEeKTPOEMKOCTh MPOBOJHUKOB M KOHJEHCATOPOB. EMKOCTh yeIMHEHHOrO NPOBOJHUKA. EMKOCTS
koHzieHcaropa. [1mockuii kouaencarop. Chepudeckuii KOHASHCATOP.

8. CoenuHeHHs] KOHJEHCATOPOB B D3JIEKTPUYECKON Ienu. DHeprus 3apsHyKEHHOTo KOHJEHCATopa.
OOBEMHAS TUIOTHOCTH SHEPTUHU AIIEKTPUUYECKOTO TTOJIS.

9. IBwkeHWe 3apsHKCHHBIX YacTUI] B JJIGKTPHYECKOM IIojie. J[BMKEHHWE B OJHOPOJHOM IIOJIE.
JIBrkeHrne B HEOAHOPOJHOM noiie. [loTeHnmanbHas >Heprus 3apsAjia B AJIEKTPOCTaTUYECKOM IOJIE.
DHeprus B3aUMOJEHCTBUS CUCTEMBI TOUEUHBIX 3apsI/IOB.

10. IInotHOCTH TOKa M cuia Toka. 3akoH Oma B juddepenuuansHoi Qopme. VYaenbHas
MIPOBOJIUMOCTh M YAEIbHOE compoTHBieHHe. 3akoH Oma B uHTerpaibHoi (opme. ComnpoTuBieHue
npoBonHuKa. llocrmenoBaTenbHOE M MapayuieIbHOE COENMHEHHME NPOBOAHUKOB. HenuHeliHbie

OJICMCHTHBI B LICIIAX ITIOCTOSIHHOI'O TOKA.
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11. PaboTa ¥ MOIIHOCTH AJIEKTPUUYECKOT'O TOKa. TemoBoe AEHCTBHE 3JIEKTPUUYECKOTO TOKA. 3aKOH
Jlxoyns-JleHna.

12. CroponHue cuiibl. DJIEKTPOABIIKYIIAsl CHJIa HCTOYHHUKA TOKA. 3akoH OMa ¢ yuy€TOM CTOPOHHHX
cui. 3akoH Oma juis 3aMkHyTOH 1ienu. [Ipasuna Kupxroda.

13. MaruutHoe nozne. 3akoH Awmmnepa. MHaykuus mMarautHoro mois. 3akoH buo-Casapa-Jlamnaca.
[IpyHuMn cynepno3uuuu MarHUTHBIX IoJeil. MarHutHoe mnoje OEeCKOHEYHOIro NPSIMOJIMHEHHOTrO
IIPOBOJIHUKA ¢ TOKOM. [losie KpyroBoro BUTKa ¢ TOKOM Ha €ro OCH.

14. Cuna Amnepa. Cuna Jlopenna. J[BimkeHue 3apsKEHHBIX YaCTHUI] B MArHUTHOM TIOJIE.

15. Teopema I'aycca ans mMarHUTHBIX nosiei. Teopema o LUPKYJIALUUMM MarHUTHOro mnois. Pacuér
MarHUTHBIX TOJIEH MPH TOMOIIM TEOPEMbI O HMUPKYJSAIHH. MarHuTHOE 1Mojie OECKOHEYHO IJTUHHOTO
COJICHOMJIa M TOPOUJIAJIBHOM KaTyIIKH.

16. MaruuTtHOe mnoje B BemecTBe. TOKM HamarHu4uMBaHUs. BexkTop HamarHMYuMBaHUS. MarHurtHas
BOCIPUUMYHMBOCTb U MarHUTHAsl IPOHUIAEMOCTh. BeKTOp HaNps>KEHHOCTH MarHUTHOT'O TOJIS.

17. Tlonstue o aua-, mapa- u ¢eppomarHeTuzMe. Teopema O HUPKYISLUUA MarHUTHOTO IOJIA B
BelecTBe. [ paHNUHBIE YCIOBUS.

18. SIBneHue >31eKTpOMAarHUTHOW MHAYKUUH. 3akoH Papazges Uil 3JIEKTPOMArHUTHOW HMHIYKLUH.
[IpaBuno Jlenma. MakcBeIIOBCKAasi TPAKTOBKA SIBJICHUs JJIEKTPOMAarHUTHOM MHAyKIuU. Buxpesoe
ANEKTPUYECKOE TOJIE.

19. Camounaykuus. VHAyKTUBHOCTh. B3anMouMHIyKlns. DHEprusi MarHUTHOTO IOJIs KaTyLIKU C
ToKkOoM. OOBEMHAs TUIOTHOCTh YHEPTUU MAarHUTHOTO ITOJIS.

20. Tepexonnsie nmpoueccol B RC- u RL-memnsix. YcnoBrue KBa3uCcTaioHApHOCTH.

21. KoneGarenpHblit KOHTYp. CBOOOMHBIE He3aTyxaromue KoieOaHwss B KoHType. CoOcTBeHHas
yacToTa He3aTyXaloolMx KosnebaHui. 3aryxarommue kojebanus. Jlorapupmudeckuié JeKpeMeHT
3aTyxaHMs U T0OPOTHOCTh KOJIe0aTeIbHOTO KOHTYpa.

22. TlepemeHHBIH dnekTpuueckuii TOK. [lomyueHwme mepeMeHHOro TOKa. Pesuctop B menu
MepeMEeHHOT0 Toka. TernoBoe nelcTBrUE epeMeHHOro Toka. [leiicTByroliee 3HaUeHNE HANIPSKEHUS U
CHJIBI TOKA.

23. KonpaeHcaTop u KaTylIka UHAYKTHUBHOCTH B LI€TIH IEPEMEHHOI0 TOKA.

24. Pe3oHaHC B IIeNM IIepeMeHHOTro Toka. [Ipeodpa3zoBanue nepeMeHHOro Toka. TpaHcdopmaTop.

25. O606menus Teopun Makcsemia. Buxpesoe anekrpuueckoe nose. Tok cmemenwus. [Tpumepsr.

26. Cucrema ypaBHeHWH MakcBelia B MHTerpaibHOU ¢dopme. Cuctema ypaBHeHWH MakcBeiia B
muddepeHmanbHo Gopme.

27. DnexTpoMarHuTHble  BONHBL. ~ BomHoBoe — ypaBHeHume.  CKOpOCTb  pacHpOCTpaHEHUs
JIEKTPOMArHUTHBIX BOJH. OHEPrUs M MMIYJIbC DIIEKTPOMAarHUTHOro nois. Bekrop VYmosa-

[ToiinTrHTra. [1IKana 3IeKTPOMAarHUTHBIX BOJIH.
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Pa3nea 3. BoanoBble nponeccsl. OnTtuka. KBantoBas ¢pusuka

1. BonHoBoe ypaBHeHME. YpaBHEHUE MOHOXPOMATHYECKOW Oerymield BOJIHBI, OCHOBHBIE
XapaKTEPUCTUKU BOJIH.

2. DnexkTpoMarHuTHble  BoJHBL. ~ BomHoBoe — ypaBHeHume.  CKOpOCTb  pacHpOCTpaHEHUs
AJIEKTPOMArHUTHBIX BOJIH.

3. DnexTpomarHuTHas npupoja cBeTa. ONTHYECKWH W BUAMMBIA JTHANAa30HBI 3JEKTPOMArHUTHBIX
BoJIH. BonHoBoe ypaBHenue. Ckopocth cBera. I'apmonuueckass BosiHa. Ilnockue m chepuueckue
BOJIHBL. BosTHOBOM (pOHT.

4. Tlonspuzanusi 3JIEKTPOMAarHUTHBIX BOJH. JIMHENMHas, Kpyrosas, SJUIMNTHYECKAs MOJSPU3ALUH.
EcrecTBeHHBIN CBET.

5. Hemonoxpomaruueckue BosiHbl. ClIEKTpajIbHbII COCTaB CBETOBOTO UMITYJIbCA.

6. T'eomerpuueckas onTHka.

7. WnrepdepeHuuss MOHOXpOMAaTHYECKUX BOJNH. JIBynmyueBas wuHTepdepeHuus. Cynepro3unus
TUTOCKUX BOJIH. Pa3HOCTh X0a. Y cnoBus nHTEpHEpEeHIIMOHHBIX MAKCUMYMOB 1 MUHHMYMOB.

8. MWurepdepeHuus B TOHKUX IuleHKaxX. Ilomocel paBHOM TOJIIMHBI M PaBHOIO HAKJIOHA.
IIpocBeTnenne onTHKY.

9. MUnrepdepenumonnsie mpubopsl. bunpusma. bumunza.  HaTepdepomerp MaiikenbcoHa.
[Ipumenenne nHTepPepeHIMOHHBIX TPUOOPOB.

10. IMpunuun Iroiirenca-Openens. Meron 30 @penens. dudpaxkuus DpeHens Ha Kpyrjiom
oTBepcTHH. 30HHAA I1acTuHKA. [IaTHo [lyaccona.

11. Judpakuus @paynrodepa. Audpakuus ceera Ha menu. JJudpakonHas pacxoIuMoCTb.

12. udpaxinuonnas pemrerka. JlucriepcrnonHas o0inacts. Paspenrarormas cnocoOHOCTb.

13. 3axoHbl oTpaxkeHus u npenomienus. [lonspusanus cBera npu OTPaXKEHUU U MPETOMICHUU. YTOI
Bbproctepa. Koadduumentsr orpakeHuss um mnpeiromieHus cBera. [loHOe BHyTpeHHee OTpaKeHHE
CBeTa.

14. JIBoitHOe nydenpenoMiIeHHe B aHU30TponHbIX kpuctamiax. [loctpoenue [toiirenca. [onspuzanus
CBeTa IpH JABOHHOM Jiyuenpenomienuu. [lonspuzannonasie GuabTpsl

15. lucmepcusi cBera. DJEKTpOHHas Teopus aucrnepcud. HopmanbHas M aHOMaibHasl AMCIIEPCUU.
BosHOBOII nakeT. ['pynnoBas CKOPOCTb.

16. TemnoBoe M3Ty4YeHUE M €T0 XapaKTEPUCTUKU: W3IydaTelbHas M IMOTJIONIATEbHAS CIOCOOHOCTH,
SHEpreTUYecKasi CBeTUMOCTh. 3akoH Kupxroda.

17. AbcomoTHO yepHOE Teno U ero Mojienb. 3akoH Credana-borprmana. 3akonsl Buna.

18. KBanroBas Teopus TerioBoro uznyueHus. @opmyna [Tnanka. O0bscHEHHE 3aKOHOB U3TyYEHUS C
nomorbio hopmyssl [Inanka.

19. TexHuueckue MPUMEHEHUS TEIUIOBOTO U3MydeHus. OnTudeckas MMpoOMETpHsI.
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20. ®orosnextpuueckuir 3¢pdext. Ombitel 'epua u  CronmeroBa. OCHOBHBIE 3aKOHOMEPHOCTH
BHemHero ¢orodpdexra. KBanroBas teopus porordpdexra. @opmyna DitHIITeiHa. BHYTpeHHUH 1
BeHTWIBbHBIN (hoTodPdekT. [Ipumenenus Gpororpdexra. DoTOyMHOKUTETH.

21. Dddext KomnTona u ero o0ObsiICHEHHE Ha OCHOBE 3aKOHOB PEIIATHBUCTCKON MEXaHUKH.

22. KopmyckymsipHasi Teopusi CTpoeHHs BemiecTBa. Moxenb aroma Tomcona OmnbiTel U (opmyna
Pesepdopna. [Inanerapuas moaens aroma u e€ TpyaHoctu. [loctynatsl bopa.

23. OmnbiTel Ppanka u ['epra. DnemenTapHas O00poBcKasi TEOPHs BOAOPOAHOTO aTOMA.

24. BonnoBeie cBoiictBa yactuil. OmbiThl JleBuccona u Jxepmepa. Judpaxius 5371eKTpOHOB.
I'unoresa ae bpoiins. [Tpunnun neonpenenenHoctu [ aitzendepra.

25. VYpasuenue llpénunrepa. BomnoBas ncu-pyHkms u ee pu3muecKuii CMbICI.

26. Yactuma B OeckoHEYyHO IIyOOKOW moTeHUuanbHOW sAMe. IlpoxoxaeHue wacTul dvepes
NOTEHIMAJIbHBIN Oapbep.

27. PentrenoBckoe n3imydeHue. TOPMO3HOM U XapaKTePUCTUIECKUN CIIEKTPBI. 3aKkoH Mo3iu.

28. ATOMHOE SJIpO ¥ €r0 OCHOBHBIC XapaKTEPUCTUKH. 3apsS0BOE M MAacCOBOE ena. SepHble CHIIbI U
ux npupona. M3oromsl, uzomepsl U u3obapel. KanenbHas u o0ojiouedHass MOJEIU CTPOEHUS sijpa.
Maruyeckue yucna.

29. EcrecTBeHHas paAMOaKTHBHOCTh. 3aKOH PaHMOAKTHBHOTO pacrana. PagmoakTHBHOE paBHOBECHE
a-pacraj.

30. TyHnHenbHBIH 3 dexT, B-pacnan. DIEeKTPOHHBIHN 3aXBaT.

31. HeiitpuHo, y-1y4H, UX IPOUCXOXKIECHUE U B3aUMOJICHCTBHE C BEILIECTBOM.

32. DHeprusi aTOMHOTO sifjpa. DHeprus cBs3u. JledexT mMacc. Brinenenue sHepun py JIEIEHUH sIep.
[ennast peakiusi. ATOMHOE OpYXKHE.

33. VYmopaBnsemas uenHas peakuus. SnepHble peakTopsl U MX THUMBL. YpaH-TpaUTOBBI peaxTop.
[TpuMeHeHMe SAEPHBIX PEAKTOPOB. ATOMHBIE JIEKTPOCTAHIIMN M IBUTATEIH.

34. DnemeHTapHble YacTUIBl M WX Kiaccudukanus. OCHOBHBIE XapaKTEPUCTUKU DIIEMEHTAPHBIX
YaCTHUILL.

35. YacTuupl U aHTHYACTULBL. B3anMopelcTBHE 3JIE€MEHTapHBIX 4acTull. B3auMHbIEe IpeBpalleHus
3JIEMEHTAPHBIX YaCTHULl. AHHUTHIISALUS YAaCTULl U POXKACHUE T1ap.

36. CtpykTypa sJIeMeHTapHbBIX JacTuil. KBapkw.

5.2.2. IlpuMepHbIe TeMbI TOMAIIHET0 3aIaHUS
1.  MarepuansHas Touka JBHKeTCs B miockoctn XOY mo 3akomy T = At’l +Btj, roe 4=1 m/c?,
B=12wm/c, | ¥ | eauHHYHBIEe Ga3MCHBIE BEKTOPHI IEKAPTOBOI cHCTeMbl KoopauHat XOV. Haiitu

Yroil MEKIy BEKTOpaMH CKOPOCTH U W YCKOPEHUs ¢ TOYKM B MOMEHT BpeMeHH 1t =3 c.

HapucoBats TpaeKTOpuIo IBUKEHUS TOUKH.
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10.

MarepuanbHas TOUKa ABIKETCS B IIockoctd XOV mno 3akomy T = (At*+C)i +(Bt®+D)j], rue

A=1 M/c3, B=-2 M/c3, C=-1m, D=3 m. M300pa3uth TpaeKTOpWIO ABMKEHUS TO4yku. Ha

TPAeKTOPUM YKazaTh MOJOKEHHUE TOYKM B MOMEHT BpemeHu t; =1 c. Haiitu mMoaynu BEKTOpOB

CKOPOCTH U W YCKOPEHHSI d TOYKH B 9TOT MOMEHT. HaifTi Taxske BEKTOp MepeMEIIeHHs S U IyTh
| mpoiineHHbIe TOUKOM 38 BTOPYIO CEKYHIY JABHKCHHS.

JIBe TOUKHM IBHXKYTCA B IIockocTH XOV 110 3akoHaMm [ = Al +Bt] u r,= Cti+Dfj,tme A =1m,
B=3m/c,C=25 M/CZ, D =2 m/c. Haiitu pacctosiHue MeX1y TOYKaMd B MOMEHT BpemeHu t =1 ¢,
a TaKxoKe Yroj MEXIy BEKTOPaMHU CKOPOCTEN TOUEK B 3TOT MOMEHT.

MarepuaiibHass TOYKa JBIKETCS B IUIOCKOCTH XOV ¢ YCKOpPEHHEM ¢, HU3MCHSIOIIUMCS CO
BPEMEHEM II0 3aKOHY d,= AT +Bt] . HaiiTi 3aKOH JBIKEHMS TOUKH (YPaBHEHHE 3aBHCHMOCTH
pajyca-BeKTOpa TOYKH OT BPEMEHH), €ClIM B HaudaibHbIi MoMeHT BpemeHu (t=0) Touka
HaXOAMIacCh B Hayaje KOOPAMHAT U UMEIa CKOPOCTb U, = Ci + D] (4, B, C u D - usBectHbIC
MOCTOSIHHBIC BEJIMYMHBI).

MarepranbHas TOUKa JBHKETCS IO OKPYXKHOCTH 110 3aKOoHy @ =cot+ At rme a=6 pan/c,
= -2 pan/c’. HaiiTi yrioBoe YCKOPEHHe TOUKH B MOMCHT, KOTJIA OHa OCTAHOBHTCSL.

Touka ABIXETCSI O OKPYXKHOCTH pamuyca R mo 3akony ¢ =@ Sinkt, rme ¢, u K wusBecTHbIe
IOCTOsIHHBIE. HaliTh 3aBUCUMOCTB OT BPEMEHHU MOJYJIEN CKOPOCTH M YCKOPEHHSI TOUKH.

Touka aBHXKETCS MO OKPYXKHOCTU paauyca R=1M c yrioBeIM YCKOpPEHHEM €, 3aBHCALIMM OT

pao pao
7 B=37
c c

BPEMEHH TI0 3aKOHY & =« + ft, e a =1

. Hality mmyTh, IPOMIEHHBIA TOYKOH 3a

BTOPYIO CCKYHAY ABUXKCHUA. HauanpHas CKOPOCTb TOYKHU paBHA HYJIIO.

TO"IKa ABUKECTCA 10 Opr)KHOCTI/I pa,uI/cha R = 1 M CO CKOpOCTLIO v, 3aBI/ICHH_ICI>’I oT BpeMeHI/I 10
— ot + 2 1% p=32 Hai
3akoHy v=ot+ A", tne a= o p= = aliTh yroja MeXJIy BEKTOpaMU CKOPOCTH U

YCKOpPEHHUs TOUKHU B MOMEHT BpemeHu t =1 c.

Touka naBwXKeTCs 3aMeUIEHHO MO OKPY)KHOCTH paauyca R, Tak 4To ee TaHreHUualbHOE U
HOpMaJbHOE YCKOPEHHs B KaXK/Iblii MOMEHT BPEMEHM paBHbI APYr JIpyry mo moxymo. Haitu
3aBUCHMOCTb OT BPEMEHHU €€ YIJIOBOM CKOPOCTH M YIJIOBOTO ycKopeHus. HauanpHas ckopocThb

TOYKHU PaBHA U, .

C kako#l CKOpOCTBIO B MOMEHT CTapTa pPakKeTbl HYXHO

BBICTPCJIMThL U3 IMYUIKH, YTOOBI MMOpPa3uTh PaKeTy, CTAPTYIOLIYIO

" Z
BEPTHKANBHO ¢ yckopenueM a = 30— ? PaccTosHue OT mymiku ﬁ
c h ’,;
7
Z
v
I |

Puc. 1.17



11.

12.

13.

14.

15.

16.

17.

1o yuann crapta | =500 . [ymka crpenser nox yrioM o = 45° K TOPH30HTY.
JlBa kaMHs1 OpOCaOT OJJHOBPEMEHHO TaK, Kak Moka3aHo Ha pucyHke 1.17. Ha kakoM paccrosHun

| or ocHOBanus OalrHM MODKHA HAXOJMTHCS TOYKA OpPOCAHHsS BTOPOTO KaMHS, Y4TOOBI KaMHH

. M
CTONKHYIHCh B Bo3ayxe? Boicora Gamuu h=10m; HavampHble cKOpoCTH Kamueidl U,=5—,
c

M
v,=20—.

c
C noBepXHOCTH 3eMJIM OPOCHIIM KaMeHb TI0J1 YIIOM ¢ K TOPU30HTY, COOOIIMB €My HayalbHYIO

cKopocTh U, . HaliTu paauyc KpuBU3HBI TPACKTOPUH KaK (h)YHKIMIO BBICOTHI IIOABEMA TENIA IPH

nBrokeHud. Ilog kakum yYIUIOM & CICOYCT 6p0C8.TB KaMCHb, YTOOBI JaJIbHOCTBh €Io II0JICTa ObLTa

MakcuMaybHa? COHpOTI/IBJ'IeHI/IeM BO3yXa npeHe6petIL.

M
C BepIIMHBI TOPBI OPOLIEHO TEJIO B TOPU3OHTAIBHOM HAIlPaBJIEHHU CO CKOpocThio v, =10—.
c

Onpenenuts HOPMAIBHOE U TAHTCHLIMAILHOE YCKOPEHMS Tejla CIYCTsI ABE CEKYHbI I10CIIE Hayaia
nBokeHus. CoIpOTHUBIEHUEM BO3lyXa IpeHeOpeyb.

Yactuna aBUXKETCS B IIIOCKOCTH XOV paBHOMEPHO CO CKOpPOCThIO © TO MHapabOIHMyecKoit
2 o
Tpaekropun Y = KX“, rne K - monoxurensHas mocrosHHas. HaiiTi yckopeHHe 4acTuIlbl B MOMEHT

MIPOXO’KJICHUSI Hayala KOOpAWHAT.
Yactuna asuxercs B miaockoctd XOV, npuuéM e€ NpsMOYroJibHble KOOPAWHATHI 3aBUCAT OT
BpeMeHHu t crmemyronum odpasom: X = ACOSat, y=Bsinawt, rie A, B © @ MOIOKUTEIbHbIC
MoCTOsIHHBIE. HaliT TpaeKTOpHIO IBMKEHHS YaCTHUIIbI, 3aBUCUMOCTh €€ CKOPOCTH U YCKOPEHUS
oT BpeMeHu. OnpeAenuTh paanychl KpUBU3HBI TPAEKTOPHH B TOYKAX €€ MEePECEUeHUs: C OCSIMHU
koopauHaT. [Tokazare, YTO BEKTOP YCKOPEHUS YacTHIIBI B JTIF000I1 MOMEHT BPEMEHHU HaNpaBieH K
Havay KOOPJIMHAT.

MaTCpI/IaJ'II)HaSI TOYKa JOBUXCTCA II0 KpHBOHHH@fIHOﬁ TPAaCKTOpUMN C TaHICHIHUAJIbHBIM

YCKOpPEHHEM, 3aBUCSIIUM OT BPEMEHHU M0 3akoHy a,.= A+ Bt,rne A =2 m/c%, B = 1 m/c’. Haiitu

IIyTh NPOMICHHBIN TOYKOM 3a MEPBBIE MATh CEKYH/] IBUKEHHUS, €CIIM Ha4aJIbHasi CKOPOCTh TOUYKH

M
v,=5—.
c

= - - M
MarepuanbHas Touka IBHXKETCA B IuockocTH XOV mo 3akomy T = Ati +Bt7, tne A=1—,
c

B=052

7 Hatitn HOPMAJIBHOC M TaHI'CHIIMAJIBHOC YCKOPCHUA TOYKHU W paJuyC KPUBU3HBI
(4

TPACKTOPHUH B HAYaJIbHBII MOMEHT BPEMEHU.
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18.

19.

20.

21.

22,

23.

24,

25.

26.

HaiiTu yckopenue Ten B cucteme, oka3aHHOM Ha pucyHke 2.13. Maccel Ten My u my. Maccamu
0JI0Ka M HUTH, a TAK)KE TPEHUEM B CUCTEME IIPEHEOPEYbD.

HaiiTn yckopeHue Ten U Cuily HaTsSKeHUS HUTH B CUCTEME, TTIOKa3aHHOM Ha pucyHke 2.14. Maccel
Ten My =2 xr, Mz = 1 kr. Kospduuuent Tpenus tena 0 NOBEPXHOCTh CTONA |

1 =0,3. B HayaJIbHBIA MOMEHT TeJia MOKOUITUCH.

C kakoil MakCHMaJbHOW CKOPOCTBIO MOXET JBHUIaThCS aBTOMOOWJIb Ha

oBOpOTE paanycoM 3akpyriaeHus R = 100 M, 4ToObl €ro «He 3aHecn0», eciu Puc. 2.14
ko3 durmeHT TpeHus muH o gopory u = 0,4?

CHyTHHK, HCIIOJIB3YEMBIM B CHCTEME TEJECBS3H, 3aIlyLIEH B IJIOCKOCTH 3€MHOIO JKBAaTOpa Tak,
YTO BCE BpEMs HAXOJUTCS B 3HUTE OJTHOM M TOH K€ TOUYKH 3eMHOTO mapa. Haitu pagnyc opOUTHI
cnytHuka. Paguyc 3emiau R = 6400 kM, yckopeHue cBOOOIHOrO HaJeHUs y MOBEPXHOCTH 3eMIIH
0=9.38 M/,

Ha xpato ropusontanbHoro nucka paguyca R =0,5 M Haxomutcs ManeHbkas Imaiba. Jluck

HAuYMHAIOT PAacKpy4yuBaTh BOKPYI BEPTUKAIBHON OCH, MPOXOJALIEH uepe3 ero LEeHTp, TakK, 4YTo
2 _ 2
yroJl ero moBOpoTa 3aBUCHUT OT BpeMeHH t mo 3akoHy ¢ = At°,rme A = 1 pan/c”. Uepe3 kakoe

BpeMs 1maiiba COCKOJIB3HET ¢ AucKa, eciu Kod(h(UIMEeHT TpeHus

F
w=0,2?
Kakytoo ckopocth coobmaer (QpyTOOIHCT M4y MpH yAape, €Ciu Fmax{---
MaKCHMallbHas CUJa, C KOTOpOH OH JefcTByeT Ha MsY, Fmax =
3,5:10° H, BpeMs ynapa r=810%¢? Macca msua m=0,5 Kkr. 0 > »
Cunrare, 4TO cuHIa, ACUCTBYIOLas HAa MsA4 BO Bpems yiapa, Puc. 2.1

HapacTaeT | CIaJiaeT Mo JIMHEHHOMY 3aKkoHy (puc. 2.15).

YenoBek mMaccoir m =75 kr mpsiraer ¢ 6epera B j10AKy. Ero cKkopocTh ropu3oHTajIbHA M paBHA

Vo, =4 w™/c. Ha kakoe paccrossHue mnepemectutcss jofka? Cuia TpeHUs JOJKU O BOIY
H-c

MPOTIOPIMOHATIBHA CKOPOCTH M KOAPPHUIIMEHT MPOMOPIHOHAIEHOCTH K = 10 .
M

Jlocky Maccoit m = 1 Kr OTTOJIKHYJIH OT Oepera mpyna, COOOIMB €if HadaabHYI0 CKOPOCTh v = 3
M/c. Uepe3 kakoe BpeMsi JIOCKa JOCTUTHET APYroro Oepera, €ClM pacCTOSIHHE MEXIy Oeperamu
H-c

S =10 m? Cuna conmpoTHBICHHUS BOJBI IpoHopioHansHa ckopoctu: F =Ko, roe k= 0,2 .
M

Pasmepamu nocku nmpeHeOpeyb.
Kamenr Maccoit M mamaer BOJM3M TOBEPXHOCTH 3eMiau 0Oe3 HadaabHOW cKopocTH. Haiitu
3aBUCUMOCTh CKOpPOCTH KaMHs OT BpeMmeHu. (Cuurtarb, YTO CHUJIa COMNPOTUBIEHHUS BO3AyXa

npornopuuoHaibHa ckopocti: F =Kv, rae k — n3BecTHas noctosiHHAs. Y CKOpeHHE CBOOOIHOrO

najeHus g.
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27. Tapanmrotuer Maccoii Mp; =80 Kr magaer MpH OTKPBHITOM MApallloTe C YCTAaHOBUBIIEHCS
CKOpOCTBIO »1 =5 M/c. Kakoli OyneT yCTaHOBUBIIASCS CKOPOCTh, €CJIM HA TOM JK€ IaparitoTe

CIlyCcKaeTcsa Malibuuk maccod My =40 kr? Cuna CONpPOTUBICHHUS BO3lyXa MPOINOPIHOHAIbHA
KBajIpaTy ckopoctu: F =ko?.
28. Tpu xkamHs maccamu M1 =100 1, M;=200 r mw M3=300 r ABMXKYTCA CO CKOPOCTSIMH

0,=51 =3] +4i(mlc), 0,=2i —6] —2&(mlc), D=1+ ]+2k(m/c) coorsercTBenHo. HaiiTu

MOJyJIb BEKTOpa CKOPOCTH IBWXEHHUs IeHTpa macc. (1, J,K - enuHUYHBIE Oa3uUCHBIC BEKTOPHI

JEKapTOBOM CHCTEMbI KOOPJIMHAT).

29. IInacTuimHOBBIN mIap OPOCAIOT BEPTHKAIBLHO BBEPX CO CKOPOCTHIO 0, = 10 mM/c. OTHOBpEMEHHO C
BbICOTBI h =7 M HauumHaeT CBOOOJHO MajaTh APYrod TOYHO TAKOW e MIap, Kak MOKa3aHO Ha
pucynke 2.12. C Kakod CKOpPOCTBIO YMaJIET Ha 3€MIJII0 KOMOK IacTuinHa? ColnpoTUBICHUEM
BO3/lyXa MpeHeopeyb.

30. 2.13. Tenexka maccoii M IBHIKETCS TO TOPU30HTAIBHOM TOBEPXHOCTH CO CKOPOCTBIO 0,. B
MOMEHT BpeMeHU t=0 HauMHaeT WATH CHET, Majalollui BepTHKanbHO. HailTu 3aBHCHMOCTDH
CKOPOCTH TEJIEKKU OT BPEMEHH, €CJIM Ha TEJEXKKY €XKECEeKyHJHO Iajaer Macca cHera u. CHer ¢
TEJIEeKKH He cieTaeT. TpeHreM npeHeOpeys.

31. Pakera crapTyeT C MOBEPXHOCTH 3€MJIM U JBUXKETCS BEPTUKAIbHO BBepxX. CuuTas ycKopeHHe
CBOOOJHOIrO MaJieHusi ( IOCTOSHHBIM M NpeHeOperas CONPOTHBIEHHWEM aTMoc(epbl, HalTh
3aBUCHUMOCTh CKOPOCTH pakeThl OT BpeMeHH noJiéta. IlepBoHavanpHas Macca pakeThl C TOILIMBOM
Mo, pacxoi TOIJIMBA MOCTOSIHEH M paBeH 4. I[IpOAyKThl CropaHusi BBUIETAIOT W3 PaKeThl ¢
MIOCTOSIHHOM OTHOCUTEJIBHO HEE CKOPOCTHIO U.

32. Pakera, nBUTasICh B KOCMHYECKOM IPOCTPAHCTBE CO CKOPOCTHIO 0 TIOMAJaeT B OOJAKO IMBUIA
TUTOTHOCTBIO p. Kakylo CHITBI TSATH JOJKHBI Pa3BUBATh JBUTATENN PAKEThI, YTOOBI OHA JBUTAJIach C
HOCTOSIHHOM CKOPOCThI0? Y aphl MBUIMHOK O pakeTy cuuTaTh Heynpyrumu. [lnomans noboBoro
CEUeHHsI paKkeThl S.

33. BomomErHBII KaTep IBMXKETCS C IIOCTOSIHHOM CKOPOCTBIO, 3a0upas 3a0OpTHYIO BOIYy |
BbIOpachIBas Ha3aj CTPYIO CO CKOPOCThIO U = 15 M/c oTHOCUTENbHO KaTtepa. Macca exXeceKyHIHO

BbIOpaceiBaeMoit Bobl 1 = 150 kr/c. Haiftu ckopocTh KaTepa, eciu JelcTBYOmas Ha HEro cujia

H -c?

2
M

CONPOTHBJIEHHUS MPONOPIMOHANbHA KBajpary ckopoctu: F =ko®, rnex =7,5

1. D1eMeHTbl KHHEMATHKH

1.1. ITapoxon uner mo peke or nmyHkra A 10 nyHkra B co ckopocteio 10 km/4, a oOpaTHO - co
ckopocThio 16 km/4. HaliTu: 1) cpeaHior CKOpOCTh Mapoxo/a, 2) CKOPOCTh TeUeHHS pekH. [ 12,3 km/4,

0,83 m/c]
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1.2. CxopocTh TeueHUs peKHu 3 KM/4, a CKOPOCTh JBMXKCHHUS JIOJKA OTHOCHTEIBHO BOIBI 6 KM/U.
OmnpenenuTe, MOA KaKUM YIJIOM OTHOCHUTEIBHO Oepera MOJDKHA JBUTATHCS JIOAKA, YTOOBI MPOILIBITH

nornepek peku. [60°]

1.3. Benocunenuct mpoexain MEpBYIO MOJOBHHY BPEMEHHU CBOETO JBHXKEHHMS CO CKOPOCTBhIO 16
KM/4, BTOPYIO IOJIOBUHY BPEMEHH — CO CKOpPOCThbIO 12 km/u. Ompenenurte CpeaHIO CKOPOCTb

JBIDKCHHS BejocuneaucTa. [ 14 km/4]

1.4. Benocurnenuct npoexai MepByr MOJIOBUHY ITYTH CO CKOPOCTHIO 16 KM/4, BTOPYIO TOJIOBUHY
MyTH — CO CKOPOCThIO 12 kM/4. Ompenenure CpeaHIo CKOPOCTh IBHXKCHHS Belocurenucra. [13,7

KM/

1.5. CtyneHT mpoexai MOJOBHHY ITyTH HA BEIIOCHUIIENE CO CKOPOCThIO 16 km/4. [lanee B TeucHHE
MOJIOBHHBI OCTAaBIIETOCSI BPEMEHU OH €Xal CO CKOPOCThIO 12 KM/d4, a 3areM JO KOHIIA MyTH IIel
MEHIKOM CO CKOPOCThIO 5 KM/4. OmpeneiauTe CPeIHIO CKOPOCTh JBI)KEHHUS CTYJEHTa Ha BCEM

nytu.[11,1 km/4]

1.6. Ilocne ynapa KIOIIKON Iaiida CKOJNB3UT IO JbAY C IMOCTOSHHBIM yCKOpeHHeM. B KoHue
ISTOM CeKyH[IBl MOCIE Hadana JABMXKEHUS €€ CKOpPOCTh Obula paBHa 1,5 M/c, a B KOHIIE LIECTOM
CeKyH[bl Iaiiba ocraHoBuiach. C KakuM YCKOpEHHMEM [JBUIajach IIaii0ba, Kakod MyTh IpoIIa U

KakoBa ObLIa ee CKOPOCTh Ha paccTosiHUU 20 M OT Havana aABmkenus? [1,5 m/ CZ, 27 m, 4,6 m/c]

1.7. Teno, OpolieHHOE BEPTUKAIBLHO BBEPX, Uepe3 3¢ MOcCie Havajna ABUKEHUS UMENIO CKOPOCTh 7
M/c. Ha kakyl0 MaKCHUMallbHYI0 BBICOTY OTHOCHTEIIBHO MecTa Opocka moaHsuioch Teno? Cuurarhb
g =9,8m/c’. ConpotuBnenreM Bo3ayxa npenedpeus. [67,6 M]

1.8. Teno mamaer BEPTUKAIBHO C BBICOTHI 19,6 M ¢ HyneBol HaudanbHOU CKOpocThlO. Kakoil myTh
npoitaer teno: 1) 3a mepByto 0,1 ¢ cBoero nBrkeHwus, 2) 3a nmocieaniow 0,1 ¢ cBoero NBUKEHUs?
Cunrate ¢ = 9,8m/c?. ConpoTupieHnem Bo3ayxa nperebpeus. [0,049 M, 1,9 m]

1.9. Teno mamaer BepTHKaIbHO C BBICOTHI 19,6 M Cc HyJIE€BOW HayaJbHON CKOPOCTBIO. 3a Kakoe
BpeMsi Teno mpoiiaer: 1) mepBbiii 1 M cBoero myrtu, 2) mocinenHuid 1 M cBoero mytu? Cuurath

g =9,8m/c?. ConpornBienreM Bo3ayxa npeHeodpeus. [0.4c, 0,05¢]

1.10. C GamHu B rOpU30HTAIHHOM HAIPaBJIEHUU OPOIIEHO TEJNO ¢ HadalbHOM ckopocThio 10 Mm/c.

[Ipenebperast cOnpOTHBIEHUEM BO3/yXa, OMpEIeNuTe A MOMEHTa BpeMeHu t = 2 c mocie Havana
IBUKEHHS: 1) CKOpOCTh Tena; 2) paauyc KpuBH3HBI Tpaektopun. Cuntath ¢ = 9,8m/c’. [22 m/c, 109

M]
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1.11. Kamenp OpolleH TOpPU30HTATBHO CO CKOpPOCTBhIO Sm/c. Ompenenure HOpPMaIbHOE W
TaHTeHIMATbHOE yCKOPEHHs KaMHS depe3 1 ¢ mocnme Hayanma gsukenus. Cuutate ¢ =9,8m/c’.
ConpoTuBieHnEeM Bo3ayxa npeHeopeys. (4,45 M/c?, 8,73 M/Cz]

1.12. Kamenp OpomieH TOpPHU30HTAIBHO CO cKopocThio 10 wm/c. Haiftu pammyc KpUBH3HBI
TPaeKTOPHH KaMHsS uepe3 3 ¢ mocie Hauama psuwkenms. Cumtate ¢ = 9,8m/c’. Comporusienue
BO3/yXa HE YUUTHIBATh. [305 M]

1.13. MarepuasibHasg TOYKa HAYMHAET JBUTAaThCS MO OKPYKHOCTH paauycoM I =25 cM ¢
IOCTOSIHHBIM TaHT€HIMAJIbHBIM yCKOopeHueM a, = 0,5 em/c?. Omnpenenure: 1) MOMEHT BpeMEHH, IIPU
KOTOPOM BEKTOpP YCKOpEHHUsI @ 00pa3yeT ¢ BEKTOPOM CKOpOCTH U yroi 45°; 2) myTh, IpOHICHHBIN 3a
3TO BpeMs ABUXKYIIEHCS TOUKOH. [1) J5 c;2) 1,25 cMm]

1.14. JluneiiHas CKOPOCTh TOYKH, HaxoJslleiics Ha 00oje Bpallarollerocs AKMCKa, B TpU pasa

6OJ'H>I_HC, yeM JIMHeHHas CKOpPOCTb TOYKH, Haxoz[;lmeﬁca Ha 6 cM OJMIKE K €ro OCH. OHpe,I[eJ'II/ITC

pamuyc aucka. [9 cm]

1.15. Komeco Bpamaercsi ¢ MOCTOSHHBIM YITIOBBIM YCKOpeHHEeM 3 pan/c’. OmpemeinTe paguyc

KoJjeca, ecu uepe3 1 ¢ mociie Hayasia JBUKEHUS TIOJTHOE YCKOpeHue komueca 7,5 M/c2. [79 cm]

1.16. JIBa aBTOMOOMIISA, BBIEXaB OJTHOBPEMEHHO U3 OJIHOTO IYHKTA, ABMXKYTCS MPSIMOJIUHEIHO B
OJTHOM HampaBJIeHUH. 3aBUCHMOCTb MPOHIEHHOTO MU TIyTH 3aaeTcsl ypaBHeHUsaMu S, = At + Bt® u
S,=Ct+ Dt? + Ft3. OnpenenuTe 3aKOH HM3MEHEHHUS OTHOCHTEJIBHOM CKOPOCTH aBTOMOOWJIEH.
[v=A-C+2(B-D)-t—3Ft?]

1.17. Kunemarnueckue YypaBHEHMS JBWXKEHUS JBYX MAaTE€pUAIBHBIX TOYEK HMMEIOT BHJ
X, =A +Bt+Ct’u x,=A, +B,t+C,t>, tne B,=B,, C, =—2m/c®, C,=1m/c*. Onpenenure:
1) MOMEHT BpeMeHH, Il KOTOPOTO CKOPOCTU ATHX TOYEK OyAyT paBHBI; 2) yCKOpEHHS @, W 4, IJs
sroro momenta. [1) 0; 2) - 4 m/c?; 2 M/c?]

1.18. Jluck Bpamiaercss Tak, 4TO 3aBUCHUMOCThH JHMHEHWHOW CKOPOCTH TOYEK, JIEKAIIUX Ha 00o0je

JMCKa, OT BPEMEHHU 3aJlacTCs ypaBHeHHeM L = At + Bt?2 (A =03 M/CZ, B =0,1 M/CS). Omnpenenute
pamuyc, €clid K KOHIly 2 CEKYH[Ibl JIBMOKCHHUS BEKTOP MOJHOIO YCKOPEHHs 00pa3yeT C BEKTOPOM

ckopoctH yroa@ = 86°. [0,1 m]

1.19. HopMmasibHOE yCKOpEHME TOYKH, ABUIKYIIEHCS IO OKPYKHOCTH paauycoM I =4m, 3agaercs

ypaBHeHueM a, = At®, rae A =4 m/ct, Omnpenenute: 1) TaHreHIMAIBHOE YCKOPEHUE TOUYKHU; 2) MYTh,
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IIPOI/IEHHBINA TOYKOM 3a Bpems 1, = 5 ¢ mocie Hayana JBUKEHUS; 3) MOIHOE YCKOPEHUE 11 MOMEHTA
Bpemenn t, = 1 c. [1)4 m/c?; 2)50 m; 3) 42 M/c?]

1.20. 3aBUCHMOCTH MPOWJIEHHOTO TEJIOM IYTH S OT BPEMEHHM t BBIpAXKAeTCs YpaBHEHHEM
s=At—Bt?+Ct? (A =2 m/c, B =3 m/c?, C =4 wm/c®). Sanmmure BHIPaXEHHs IS CKOPOCTH H
yckopenust. Onpeaenure Aji MOMEHTa BpeMeHU t=2C mocie Hayajia ABUKEHUS MPONJACHHBIA MyTh,
CKOpPOCTh U ycKopeHue. [24 m; 38 m/c; 42 M/CZ]

1.21. 3aBUCMMOCTb MPOHUJECHHOTO TEJIOM TNYTH OT BpPEeMEHU 3aJa€Tcid ypaBHEHUEM
s=A-Bt +Ct?, rne A=5m, B=4m/c, C =1m/c®. Bamummre BBIPOKEHUSI JJISI CKOPOCTH U
yckopenus. OmnpenenuTe A1 MOMEHTa BpeMeHu t= 3C mocliie Havana ABM)KCHUs MPOUICHHBIN MYTh,
CKOPOCTh M YCKOpEHHE. [2M; 2M/c; 2 M/Cz]

1.22. 3aBUCHMOCTb HIpPOHAEHHOIO TEJIOM IYTH OT BPEMEHM 3aAa€TCcsl ypaBHEHUEM
s=A+Bt +Ct?+Dt?, rie A=0,Im, B=0,Im/c, C=0,14m/c?, D=0,01m/c>. 1) Yepes ckombko
BPEMEHHU I0CJIC Hauaia ABHKCHHS YCKOpEeHHe Tena Oyier pasHo 1m/c?? 2) Uemy paBHO cpeiHee
YCKOpEHHE Telia 3a 3TOT MPOMExXyToK BpemeHu? [1) uepes 12c¢; 2) 0,64 M/CZ]

1.23. 3aBUCHMOCTb HOPOHIAEHHOIO TEJIOM HyTH OT BpEeMEHH 3aJaéTcsi ypaBHEHUEM
s=A—Bt +Ct?, rue A=6m, B=3m/c, C =2m/c’. Haiitu CPEIHIOI0 CKOPOCTh M CpelHEe YCKOPEHUE
B MHTEpBase BpeMeHH ot 1¢ j10 4¢. [v =Tm/c; a=4m/c’]

1.24. 3aBUCHMOCTb MPOWIEHHOTO TEJIOM MYTH MO OKPYKHOCTH paguycoM I = 3m 3amaercs

ypasuenuneMm S = At’ + Bt (A =04 M/c?, B = 0,1 M/c). i momenTa Bpemenu t = lcmocie Havana
JBUKEHUS ONIPEACIIUTE HOPMAJIbHOE, TAHT€HIIMAIbHOE U MOJIHOE YcKopenus.[0,27 M/CZ; 0,8 M/CZ; 0,84

2
Mm/c]
1.25. Paguyc-BeKTOp MaTepHaibHON TOYKH M3MEHSETCS CO BpeMeHeM Mo 3akoHy T =t°i +3t%j,

rIe i, J - opThl oceil X u Y. OmpenennTe Jsi MOMEHTA BpeMeHH t = | ¢ MOJZLyJIb CKOPOCTH M MOJIYIIh
yekoperust. [6,7 m/c; 8,48 m/c?]

1.26. Paguyc-BeKTOp MaTepHAIbHOM TOYKM HU3MEHSETCS CO BpPEMEHEM 10  3aKOHY
F =4t + 3tj? + 2K . BammmmTe 3aBHCHMOCTH CKOPOCTH M YCKOpEHHs OT BpemeHu. Ompenenure
MOJIyJIb CKOPOCTH B MOMEHT BpeMeHH t =2 c. [16,3 m/c]

1.27. Tuck paauycom 10 cMm Bpamiaercst BOKpYTI HEMOABM)KHOM OCH TaK, 4TO 3aBUCUMOCTbH YIJia
TIOBOPOTA pajuyca AUCKa OT BPEMEHHU 3ajaercss ypaBHeHuem @ = A+ Bt+Ct”+Dt® (B =1 pan/c,

C =1 paz[/cz, D =1 paz[/c3). OnpenenuTe A TOYEK Ha 000/€ JUCKA K KOHITY BTOPOH CEKYHJIBI
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MoCJie Hayaja JBHXKEHHUS TaHT€HIMaIbHOE, HOPMAIbHOE U MOJIHOE yckopenus. [1,4 M/Cz; 28,9 m/c;
28,9 m/c’]

1.28. luck Bpaiaercs BOKPYr HEMOJBH)KHOIM OCH Tak, YTO 3aBUCUMOCTH YIJia IOBOPOTa pajuyca
JHMCKa OT BPEMEHH 3ajaercsi ypaBHeHHeM @ = At> (A=0,5 paz[/cz). Onpenenute K KOHIY BTOPOH
CEKYH/IbI TIOCJI€ HavaJia IBM>KEHUS: 1) yrIoBYIO0 CKOPOCTh JIUCKA; 2) YII0BOE YCKOPEHUE AUCKa; 3) st
TOYKH, HaxXoHAIIeHcs Ha paccTosHUM 80 CM OT OCH BpallCHUs, TAaHTCHIMAIHLHOE, HOPMAIBLHOE H
nosiHoe yckopenus. [1) 2 pan/c; 2) 1 pan/cz; 3)0,8 m/c?, 3.2 m/c?, 3,3 M/Cz]

1.29. luck Bpaiaercs BOKPYT HEMOJBHXKHOI OCH Tak, YTO 3aBUCUMOCTH YIJia IOBOPOTa pajunyca
JMCKa OT BPEMEHHU 3a/a€TCid YpPAaBHEHUEM @ = Atz(AZO,lpa)l/cz). Ornpenenute MOJIHOE YCKOPEHUE
TOYKM Ha 000/€ NHCKa K KOHIy BTOPOIl CEKyHJIBl MOCII€ Hayana JBHXKEHHUS, €CIM B 3TOT MOMEHT
JMHEWHast CKopocTh 3Toi Touku 0,4 m/c. [0,25 M/Cz]

1.30. duck pagnycom 0,2 M Bpaiiaercst BOKpYT HEMOABMKHON OCH TaK, YTO 3aBUCUMOCTD YTJIOBOM
CKOPOCTH OT BPEMEHH 3ajaeTcs ypaBHeHHeM @ = SAt®, rie A=1pad/c®. Onpenenute i ToUek Ha
00o/ie JAMCKa K KOHIly IEPBOH CEKYHIbI TOCIEe Hadajga JABWKCHHUS IOJIHOE YCKOPCHHE W YHCIIO
0GOPOTOB, C/ICIAHHBIX JUCKOM 3a IIEPBYI0 MHHYTY ABIKeHUs. [5,8 m/c?; 15, 9]

1.31. Iuck paguycom 10 cm BpamiaeTcst Tak, 4TO 3aBUCMMOCTH YIJia IOBOPOTa pajnyca JAUCKa OT
BpeMeHH 3aaercs ypasHeHneM @ = A+ Bt® (A =2 pag, B =4 pan/cg). Omnpenenure uist TOYEK Ha

o0oze koseca: 1) HOpMaIbHOE YCKOPEHHE B MOMEHT BPEMEHH 2 C; 2) TaHI€HIIMAIbHOE YCKOPEHUE JUIst
3TOro K€ MOMEHTa; 3) yrojl MoBOpPOTa, MPU KOTOPOM IOJIHOE YCKOPEHHME COCTAaBISET C PaguycoM
kozeca 45°. [1) 230 m/c?; 2)4,8 m/c%; 3) 2,67 pan]

1.32. SIKOpb 3MEKTPOABHTaTENs, HMEIONIHIT YacTOTy Bpamenns 50 ¢, mocie BBHIKTIOUCHHS TOKa,

caenaB 628 000poToB, ocTaHOBUICA. ONpenenuTe yrioBoe yCKopeHue sikops. [12,5 pan/cz]

1.33. Koneco aBToMOOuUJIS BpalaeTcsi paBHO3aMEAJIEHHO. 3a BpeMsl 2 MUH OHO U3MEHUJIO YacTOTy
BpaieHus ot 240 mo 60 MuH " Onpenenute: 1) yrioBoe ycKOpeHHE Kojeca; 2) YUCIO IMOJIHBIX

000pOTOB, CIICTAHHBIX KOJIeCOM 3a 3To Bpems. [1) 0,157 pan/cz; 2) 300]

1.34. Koneco, Bpamasicb paBHOYCKOPEHHO, JTOCTHTJIO YrioBoi ckopoctu 20 pam/c uepes 10

. 2
000poTOB MOCIIe Havasa BpalieHus. HaiiauTe yriaoBoe yckopenue koseca. [3,2 pan/c]

1.35. Komeco CIIYCTA 1 MuH mociie Hayaja BpallCHUsA HpI/I06pCTaCT CKOpPOCTh, COOTBCTCTBYIOLIYIO
yactore 720 00/MuH. Haiigure YIJI0BOC YCKOPCHUC KOJIECa U YHUCIIO O60pOTOB, CACIIAaHHBIX KOJICCOM 3a

STy MUHYTY. JIBHXKGHHE CINTATh PaBHOYCKOPEHHBIM. [ 1,26 pan/c’; 360 06]
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1.36. Koneco, Bpamasch paBHO3aMEAJIEHHO, TP TOPMOKEHUN YMEHBUIWIIO YaCTOTY BPAILlEHUs 3a
1 Mmun ¢ 300 o6/mur mo 180 o6/mMuH. Haiinure yrioBoe yCKOpEHHE KoJieca M YUCIO O00OpOTOB,

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

2. I[m{aMmca MaTepI/IaJ'[LH()ﬁ TOYKHA U MMOCTYNNATECJIBHOI'O IBUKCHUA TBEPAOI0 TEJIA

2.1. Temo Maccoi 2 Kr ABHKETCS IPSAMOJIHHEHHO 10 3aKkoHy S= A— Bt+Ct?—Dt® (C =2 m/c%,

_ 3 N .

D = 0,4 m/c”). Onpenenure cuity, NEHCTBYIONIYIO HA TEJIO B KOHIIE MIEPBOM CEKYHJIBI IBYKCHHUS. [3,2
H]

2.2. Temo maccol M JBUXKETCS TakK, YTO 3aBUCUMOCTh NPOWAEHHOrO IMYTH OT BPEMEHU
OIMHCHIBAaETCs ypaBHeHHEM S = ACOS@t, e A W @ — TOCTOSHHBIC. 3aNUIINTE 3aKOH W3MCHCHHSI
ctsl 0T BpeMeHn. [ F = —m Aw’ cos wt |

2.3. Ilon neiictBueM mnocTositHHOW cuibl 9,8 H Tenmo aBukeTcs NPAMOJMHEHHO TakK, 4YTO

3aBUCHMOCTb IIPOHICHHOTO MyTH OT BpeMEHH aéTcs ypaBHenueMm S= A—Bt+Ct®, rne C=1m/c’.
Haiinure maccy tena. [4,9 kr]

2.4. Teno mMaccoit M JABMKETCS B IUIOCKOCTH XY 110 3akoHam X = AcOswt, y = Bsinet, roe A,

B uow — HCKOTOPBLIC ITOCTOSHHBIC. Onpe,ueJmTe MOAYJIb CHIIBI, HCﬁCTBymH.[eﬁ Ha 5TO TCJIO.
[F=ma’x*+y*]

2.5. Ia rpy3za (m; =500 u m, =700z) cBsi3aHbl HEBECOMOH HHTBIO M JIeKAaT Ha IJIAJKOM

rOpU30HTANIBbHOM MoBepxHocTH (puc. 1). K rpy3y M, mpuiioskeHa ropu30HTAIBHO HalpaBJIeHHas CUIIA
F = 6H. [Ipenebperas tpenuem, onpeaenure: 1) yckopeHue Tpy30B; 2) CHUIIY HATsDKeHHs] HUTH. [1) 5
M/c?; 2) 3,5H]

2.6. JIBa rpy3a ommHakoBoil Maccel (M, =M, =5002) cBsi3aHbl HEBECOMOW HHUTBIO M JIEXKAT HA

rOpU30HTaJIbHOM noBepxHOCTH (puc. 1). K onHOMY rpy3y npuiiokeHa FrOpU30HTAIBHO HalpaBlIeHHas

F
m2 ml i
S S

Puc. 1

cuwa F =5 H. Koadduuuent tpenus kaxaoro rpyza o noepxHocts paseH 0,1. Onpenenute: 1)

YCKOpEHHUE TPY30B; 2) CUITy HATsSHKEHUS HUTH. [1) 4 m/c?; 2)2 H]

2.7. Teno Maccoil 2 Kr majaeT BepTHKANBHO C ycKopeHmeM 5 w/c’. Omnpemennte cuiy

CONMpOTHUBIIEHUS Tena 0 Bo3ayXx. [10 H]
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2.8. K Hutu noasemeHn rpy3 maccoid 500 r. Onpenenure cuily HaTSDKEHHMsST HUTH, €CIM HUTh C
IPy30M IIOAHHMATB ¢ yeKoperueM 2m/c2. [6 H]

2.9. K nutu noxasemieH rpy3 maccoi 500 r. Onpenenute CUIIy HATSKEHUS HUTH, €CJIM HUTh C
IPY30M OITYCKaTh C YCKOPEHUEM 2m/c?. [4 H]

2.10. Ha minype, nepekMHyTOM 4epe3 HEMOABUKHBIN 010K, moasenieHsl rpy3sl maccamu 0,3 u 0,2
Kr. C KakuM yCKOpEHHEM JBHXKYTCS rpy3bl? KakoBa cuia HaTsSKEHHUS LIHYpa BO BpeMsl ABMIKEHUA?
[2m/c%; 2,4 H]

2.11. Ha HUTH, IEpEeKUHYTON Yepe3 HEMOABMKHBINA OJIOK, moBemeHsl rpy3sl Maccamu 0,3 u 0,34
KI. 3a 2 ¢ mocie Havana JBMXKEHHUS KaXAblk rpy3 npomén nyTth 1,2 M. I1o naHHBIM ombITa HallauTe
YCKOpeHHe CBOGOAHOro nageHust. [9,6 M/c?]

2.12. Ha puc. 2 n3obpaxeHna cucrema 0JI0KOB, K KOTOPBIM MOABEIIEHbI Ipy3bl Maccamu M, = 200

ru M, =500 r. Cunras, 4to rpy3 M; MOJHUMAETCA, a MOABUXKHBIN OJI0K C Tpy30oM M, oImycKaercs,

HUTb U OJIOKM HEBECOMBI, CHUJIbl TPEHMsI OTCYTCTBYIOT, OIlpeaenuTe: l)cuiay HaTAXKEHUs HUTHU; 2)

YCKOPEHUsI, C KOTOPBIMU ABUKYTCS I'PY3bI.

Puc. 2
[1)2,3H;2) a, = 1,54 m/c? 3) a, =0,77 m/c?]
2.13. llon neiictBuem rpy3a maccoir m,; =100 r (puc. 3) 6pycok maccoit M,=400 r npoxoauT U3

coctosiHus okos myTh 80 cM 3a 2 c. Haliqute koagduruent tpenus. [0,2]

2.14. I'py3sl oguHakoBod Maccoil (M; =mM,= 0,5 Kr) COeMHEHbl HUTBIO U NMEPEKUHYTHl 4Yepes

HEBECOMBIN OJIOK, YKpeIuleHHBIH Ha koHle ctona (puc. 3). Koadunuent tpenus rpyza M, o cToa

0,15. Ilpenebperas Tpenuem B Oyioke, ompeneiauTe: 1) yCKOpeHHe, ¢ KOTOPBIM JIBUXKYTCS TPY3bI; 2)

CHIIy HaTsDKeHus HUTu. [1) 4,25 m/c?; 2) 2,875 H].
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2.15. Cucrema rpy3oB (puc. 3) maccamu m,= 0,6 xr u mM,= 0,5 kr HaxoAuTCs B JHUPTE,
JIBHKYIIEMCS BBEPX C ycKopeHmeM a=5 w/c’. OmpeienuTe CHIY HATSKEHHS HHTH, ECIH
K03()UIMEHT TpeHUs MEKAY IPy30M Maccel M, u omnopoii 0,1. [4,5 H]

2.16. Teno A maccoii 2 kr (puc. 4) HAXOAUTCS HAa TOPU3OHTAIBHOM CTOJIC M COSUHEHO HUTSIMH

nocpenctBoM 0i0koB ¢ Teramu B (M= 0,5 kr) u C (mM,= 0,3 kr). Cuuras HUTH U OJOKH

oy}

Puc. 4

HEBECOMBIMM U IpeHeOperas cujaMu TpEHUs, omnpenenure: 1) yckopeHue, ¢ KOTOPbIM OyayT
JBUTATHCS 9TU T€Ja; 2) pa3HOCTh CHJI HATshKeHus Hutei. [1) 0,7 M/Cz; 2) 1,4 H]

2.17. C kakuM yCKOpEHHEM JIBUKETCSl CUCTeMa, n300pakéHHas Ha puc. 4, eciau Macca Ten1 A U
B paBua m =1ke, a macca tena C paBna 2m . Koadduuuent tpenus pasen 0,2. Onpenenure CUIIbI
HATSKEHHUS! HUTH, CBA3BIBAIONICH Tena A U B, U Cuibl HATSDKEHUSI HUTH, CBSI3bIBatollel Tena A u

C.[2,7 w/c’; 12,7 H; 14,6 H]

2.18. Ilo HAKJIOHHON INIOCKOCTH € YIJIOM HAakKJIOHAa K FOPU30HTY, paBHbIM 30°, CKOJIB3UT TEJO.
Onpenennute CKOPOCTh Tela B KOHIIE BTOPOM CEKYHJbI OT Hadalla CKOJIbXKEHHUS, e€Cii KOd(PUImeHT

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

2.19. C BepmuHbBI KIWHA, ATMHA KOTOPOTO 2 M M BhICOTa | M, HAYMHAET CKOJB3UTH HEOOJbIIOE
teno. Kosddumnuent tpenus mexnay tenom u kauHoMm 0,15. Ompenenute yckopeHHE, ¢ KOTOPBIM
JBUKETCS TEJIO, BPEMs MPOXOXKIEHUS Tella BIOJb KJIWHA U CKOPOCTh TeJla Y OCHOBaHMs KJnHA.[3,7

m/c?; 1,04 ¢; 3,85 m/c]

2.20. Ha HakJIOHHOW IUIOCKOCTU JJIMHOM 5 M M BbICOTOM 3 M HaxomuTcs rpy3 Maccou 50 kr.
Kakyro cuiy, HampaBiIeHHYIO BIIOJIb TJIOCKOCTH, HAAO MPUIIOKUTH, YTOOBI TSHYTH TPy3 BBEpPX C

ycKopeHueM 1 M/c?? Koaddumnment tpenus 0,2. [430 H]

2.21. Ha HaKkJIOHHOM IUIOCKOCTH IJIMHOW 5 M W BBICOTOM 3 M HaxoauTtcs rpy3 maccod S50 Kr.
Kakyro cuny, HampaBieHHYIO BJOJIb IJIOCKOCTH, HAJO0 MPHUIIOXKHUTH, YTOOBI yIepKaThb ITOT Tpy3?

Koapdunment tpenus 0,2. [220 H]
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2.22. Baron maccoil 1 T cmyckaercd Mo KaHaTHOM KeJle3HOM opore ¢ ykioHoM a = 15° k

ropuzonty (puc. 5). [lpuaumas xkoapduuuent tpenus 0,05, ompenenuTe CUly HATSHKCHHsS KaHATa

—

Puc. 5

IIPU TOPMO>KEHUHU BaroHa B KOHIIE CITyCKa, €CJIM CKOPOCTh BaroHa Iepesx TOpMOKeHueMm 2,5 m/c, a

BpeMs TopMokeHust 6¢. [2,48 kH]
2.23. B ycraHoBke (puc. 6) yroil  HaKJIOHHOHW IJIOCKOCTH C TOPU30HTOM paBeH 30°, Macchl Te

m, =200 r ¥ M,=300 r. IIpu 3TOM TEnO Maccod M, IBMIKETCS BBEPX IO HAKIOHHOM IUIOCKOCTH.

Koapdumment tpenus 0,1. Cunras HUTH U OJIOK HEBECOMBIMH OIPEICINUTE YCKOPEHHE, ¢ KOTOPHIM

OyIyT ABUTATHCS 3TU TeJa U CUJTy HATSHKEHUS HUTH. [2,29 m/c?; 1,9 H]

2.24. B ycraHoBKke (puc. 6) yroll @ HakJIOHHOW IUIOCKOCTH C TOPU30HTOM paBeH 30°, Macchl Ten
m, =500 r © M,=200 r. IIpu 3TOM Te€NO Maccod M, ABHIKETCA BHHU3 IO HAKIOHHOM IUIOCKOCTH.

Kosddunuent tpenus 0,1. Cunuras HUTH U OJIOK HEBECOMBIMH OINPEACIUTE YCKOPEHHE, C KOTOPBIM

m,

Puc. 6

OyIyT NBUTAThCS THU TeJa U CHITY HaTsoKeHus HUTH. [0,15 m/ ¢ 2,03 H]

2.25. Ha Teno (puc. 7) maccoit 10 kr, nexaiiee Ha HaKIOHHOH miockocTH (@ = 30°), nelicTByeT

T

(94

Puc. 7

ropusoHTanbHO HampasieHHas cwia F= 8 H. Koapduuuent tperus 0,1. Onpenenure yckopeHue

Tena. [4,9 M/c?]
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2.26. B ycranoBke (puc. 8) yriael @ U f# ¢ TOPU30HTOM COOTBETCTBEHHO paBHBI 30° u 45°, Macchl

ten M;=0,45 xr u M,=0,5 xr. Cunuras HUTH U OJOK HEBECOMBIMH U IIpeHeOperast CUIaMU TPEHHS,
NG i

Puc. 8

omnpenenute: 1) ycKopeHue, ¢ KOTOPBbIM JIBHXKYTCS Tefa; 2) cuily HaTshkeHus nutd. [1) 1,35 m/c% 2)

2,86 H]

2.27. B ycranoBke (puc. 8) yriibl @ U f# ¢ TOPU30HTOM COOTBETCTBEHHO paBHBI 30° 1 45°, Macchl

ten M, =m,= 1 kr. Koadpunuenr tperust kaxuaoro tena o miockocts paseH 0,1. Cuuras HUTH U

OJIOK HEBECOMBIMU OIpeiennTe: 1) ycKopeHne, ¢ KOTOPhIM JBHKYTCS Teja; 2) CUiTy HaTsDKEHUS HUTH.

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

2
2.28. K moTonky BaroHa, IBUXKYILErocsi B TOPU30HTATILHOM HaIpaBJIeHHH ¢ yckopenuem 10 m/c”,
MoJIBeIlleH Ha HUTH IIapuk maccoir 200 r. Ompenenurte A yCTaHOBHUBIIETOCS IABMXKEHHS: 1) cuity

HATSDKEHUS] HUTH; 2) YroJl OTKIIOHEHUs HUTH OT BepTukanu. [1) 2,8 H; 2) 45°]

2.29. Kamensp, npuBsi3aHHbIN K BepéBKe AnuHOM 50 cM, BpalaeTcss B BEpTUKAJIbHOM IJIOCKOCTH.
Haiitu, npu kakoMm uuncie oOOpOTOB B CEKyHJy BepEéBKa OOOpPBETCS, €CIM HM3BECTHO, YTO OHA

pas3pbIBaeTCs P Harpy3Ke, paBHOM JeCATUKpaTHOMY Becy KamHsl. [2,1 06/c]

2.30. KameHb, NpUBSI3aHHBIN K BEpEBKE, BpalllaeTcs B BEPTUKAIBHOH Iiockoctu. Haiitu maccy
KaMHsS, €CJIM HM3BECTHO, YTO PA3HOCTh MEXKJIY MAaKCUMaJIbHBIM W MHHHMMAJbHBIM HaTSKEHUSIMHU

BepéBku paBHa 10 H. [0,5 kr]

2.31. I'mpbka, npuBsizaHHas K HUTH JUIMHOM 30 cM, ONMCHIBAET B FOPU3OHTAIBHON IJIOCKOCTU

OKPYXHOCTBb paanycoM 15 cm. HalimuTe yacToTy BpalieHus TUPbKU. [59 006/MuH]

2.32. Jluck BpamaeTcsi BOKpYT BepTUKaIbHOUM ocu ¢ yactoTtoi 30 o6/muH. Ha paccrossaum 20 cm
OT OCH BpAILEHUs Ha JUCKE JEXKUT Teno. KakoB AomkeH ObITh KO3()PHUIIUEHT TPEHUSI MEXAY TUCKOM

Y TEJIOM, YTOOBI TEJIO HE CKaTHIIOCh ¢ aucka? [0,2]

2.33. C Kakoil CKOPOCTBIO JIOJKEH €XaTh aBTOMOOWJIb Maccoil 2 T MO BBITYKIOMY MOCTY C
pannycoMm KpuBU3HBI 40 M, YTOOBI B BEPXHEH TOUKE OH MEepecTall OKa3bIBaTh JaBleHUuEe Ha MOCT? [72

KM/4]

2.34. llap maccoit 10 kxr crankuBaeTcs ¢ mapom Maccoit 4 kr. CKopocTh nepBoro mapa 4 m/c,

Broporo 12 m/c. HaiiTu o0myro cCKOpoCTh IIapoB MOCIE yAapa B OBYX CIydasx: KOTJa MaJlblid map
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HaroHsieT OOJIBIION MIap, JBMKYIIUICS B TOM € HAlpaBJICHUH, U KOT/Ia IIApbI ABMKYTCS HaBCTpEeUy

APYT ApYTy. Yap cuuTath NpsMbIM, IEHTPaIbHBIM, HEyIpyrum. [6,29 m/c;0,57 m/c]

2.35. ap maccoit 200 r, maBwkynmics co ckopocTtbio 10 M/c, ymapseT HENOABHIKHBIN Imap
Maccoit 800 r. Yaap npsiMoi, IeHTpaIbHBINA, a0CONMIOTHO ynpyruil. OnpeaenuTe MpoeKIuH CKOPOCTei
mapoB nocie yaapa. (HampaBneHue ocu BRIOpaTh MO JBMKESHHIO MEPBOTO I1apa A0 yaapa). [- 6 m/c; 4

M/c]

2.36. I'panara, sersmas co ckopocThio 10 mM/c pazopBaiach Ha JiBa OCKOJIKAa. BOJIBIINI OCKOJIOK,
Mmacca Kotoporo coctaBiseT 60% Macchl Bcel TIpaHaThl, IPOJOJIKAN JBUTAaThCs B TOM K€
HaNpaBJICHUH, HO C YBEIIMUYECHHON CKOPOCTHIO, paBHOU 25 M/c. HaiinuTe CKOPOCTh MEHBIIETO OCKOJIKA.
[-12,5 m/c]

2.37. Yenosek, CTOAIIMN B JIOJKE, €Al HIECTh 11aroB BJIOJb JOAKH M ocTaHOBWICA. Ha ckoibko
I1aroB MEepeBUHYNACh JIO/Ka, eciu: 1) Macca JIOAKHU B JiBa pa3a 0oJjblle Macchl YelloBeKa; 2) macca
JIOJIKU B JIBA pa3a MEHbIIIE MacChl uenoBeka? [2 mara; 4 mara]

2.38. B noake maccoii 240 kr crouT yenoBek Maccoir 60 kr. Jlojka TuibIBET CO CKOPOCTBIO 2 M/C.
YenoBek MpbIraeT C JIOAKM B TOPU3OHTAIBHOM HAIPABICHUU CO CKOPOCTBIO 4M/C OTHOCHUTENBHO
noaku. HaliTu ckopocTh JOAKM IMOCe HNPbDKKA YeNOBEKa: a) BIEped MO JBUXKEHUIO JIOIKU; O) B
CTOPOHY, MPOTUBOIIOJIOKHYIO JIBXKEHUIO JIOAKH. [ 1m/c; 3 m/c]

2.39. Tenexka, macca KoTopoi (6e3 uenoBeka) 120 Kr, ABMKETCS IO HHEPIIUH 110 TOPU30HTAITBHON
TIOCKOCTH CO CKOPOCTBIO 6 M/c. C TeTeXKKH COCKAKMBACT deoBeK Maccoil 80 kr mox yrmom 30 K
HampaBlieHUIO0 ee JBMKeHHs. CKOpPOCTh TENeXKH yMeHblIaeTcs npu 3toM 10 4 M/c. KakoBa Oblia
CKOpOCTh MPBIKKA OTHOCUTENBHO TutockocTu? 10,4 m/c]

2.40. IHapuk maccoii 10 r magaer Ha TOPHU3OHTAIBHYIO IUIOCKOCTH C BBICOTHI 27 cM. Haiitn
CPEIHIOI CUJIy y/apa B CIEIYIOIIMX ClIydasx: a) IIapHUK IUIACTHJIMHOBBIM (20COIIOTHO HEyNnpyrui
yaap); 0) mapuKk U IJIOCKOCTh U3 cTajdu (aOCONIOTHO YNpYyruil yaap); B) LIApUK IJIACTMACCOBBIM U
nocje yjaapa MojHuMaercs Ha BbicoTy 12 cM. JlnuTenbHOCTh ynapa mapuka c¢ miockocteio 0,03 c.
[0,77 H; 1,53 H; 1,28 H]

2.41. JIBuxy1eecs TelI0 Maccol M, ynapsieTcst 0 HEMOJABUKHOE Teno maccol M,. Cuuras yaap
HEYNIPYTUM U IICHTPaJbHBIM, HaWIWTE, Kakas YacTh TEPBOHAYATHHOW KHHETHYECKOH DHEPTHH

HepEXOIUT MpH yaape B Terwio. [ M, /(m, +m,)]

2.42. I'py3 maccoii 1 kr, BucAIIMiA Ha HATH, OTKJIOHSIOT Ha yron 30°. Haiiniure HATSODKEHHE HUTH
B MOMEHT MPOXO0XKACHUS IPY30M I0JIOKEHUsI paBHOBecus. [12,7 H]
. o 2
2.43. I'py3 maccoii 80 Kr MOAHUMAIOT BJIOJIh HAKJIOHHOM TJIOCKOCTH ¢ yckoperueM 1 m/c”. Jlnuna

HaKJIOHHOM TUTOCKOCTH 3 M, YroJl €€ HakJoHa K TOpU30HTY paBeH 30°, a koadduruent tperns 0,15.
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Omnpenenute paboTy, COBEPIIAEMYIO MOJABEMHBIM YCTPOWCTBOM, €T0 CPEAHIOID U MaKCHMAaIbHYIO
MorHocTH. HavanbHas ckopocts rpy3a paBHa nydto. [1,75 k/lx; 715 Br; 1,43 xkBT]

2.43. ABroMoOMIH Maccoi 1,8 T ABMIKETCS PAaBHOMEPHO B TOPY, YKIOH KOTOPOH COCTaBJsET 3 M
Ha kaxasie 100 m mytu. Onpeaenute paboTy, COBEpIIACMYIO JBUTaTeIeM aBTOMOOUIIS HA TIYTH 5 KM,
ecnmu kKoap¢unuent Tpenus pasen 0,1, a Taxke pa3BHBaeMyl0 [BUTATEIEM MOIIHOCTb, €CIIH
M3BECTHO, YTO 3TOT MyTh ObLI MpeoaoseH 3a 5 muH. [11,7 MIx; 39 kBT]

2.44. Onpenenure paboTy, COBEPIIAEMYIO MPH IMOAbeME Tpy3a Maccor 50 Kr mo HaKJIOHHOMN
IJIOCKOCTH € yrjoM HakJioHa 30° K TOpU30HTY Ha paccTtosHue 4 M, eciau BpeMs noabemMa 2 c, a
koapdunment Tpenus 0,06. [1,48 kx|

2.45. Teno CKOJB3UT C HAKIIOHHOHN TIOCKOCTH BBICOTOW N W yriom HakioHa & K TOPHU30HTY U
JBUKETCS Jajiee M0 TOPU30HTAIBHOMY ydacTKy. [IpumHuMas kod(pHIMEeHT TpeHus Ha BCEM IyTH

INOCTOSIHHBIM M PAaBHBIM 4, OIPCACIIMTE PACCTOSIHUC S,HpOfI,I[CHHOG TCJIOM Ha TIOPU3OHTAIILHOM

y4yacTKe, 10 OJIHOW OCTaHOBKH. [ S = h(l— uctga)/ u]

2.46. CamosieT Macco 5 T IBUTAJICSA TOPU3OHTAIILHO CO CKOPOCThIO 360 KM/4. 3aTeM OH IO THSIICS
Ha 2 kM. [Ipu arom ero ckopocth crtama 200 km/4. Haiinure paboTy, 3aTpadyeHHYIHO MOTOPOM Ha
noabeM camoderta. [§1 M/Ix]

2.47. T'ups maccoit 10 kr magaer ¢ BbicoThl 0,5 M Ha MOACTaBKY, CKPEIUIEHHYIO C MPYKHUHOU

xéctkocThio 30 H/em. Onpenenute npu 3ToM cMelIeHue Npy>KuHsL. [21,6 cM]

2.48. C 6amrau BeicoTOM 20 M rOpu30HTAIBHO CO cKopocThio 10 m/c OporieH kamens maccoit 400
r. [IpeneOperasi COPOTUBICHUEM BO3/1yXa, OMpPEIEIUTE JUII MOMEHTa BpeMeHH | ¢ mocie Hadaia

JBUKEHHUS KHHETUYECKYIO ¥ OTEHIUAIbHYIO 3Heprun kamus. [39,2 Jxk;59,2 JIx]

2.49. K HHKHEMY KOHILY MPYKHHBI )KECTKOCTBIO K, MpHCOeIMHEeHa ApyTas MPYKUHA )KECTKOCTHIO
K,, K KOHILy KOTOpO#l TpuKperuieHa Tupst. [IpeHeOperasi Maccoii MPYXHH, ONPEIEIHTE OTHOIICHUE
MOTEHIHANBHBIX Hepruit npyxuH. [ E; [ E;, =K, /K]

2.50. M3 mpy>XMHHOTrO MHCTOJIeTa BbUIETENAa B TOPU3OHTAJIHHOM HAalpaBlIeHHM IyJbKa, Macca
kotopoii 5 r. XKecrkoctb npyxunsl 1,25 kH/m. Ilpyxuna 6pi1a cxxara Ha 8 cM. Onpenenure CKOpocThb
MyJABKH MIPH BbIIETE ee U3 nuctoierta. [40 m/c]

2.51. Crpysa Bozmbl ceueHueM 6 oM yaapsieT 0 CTeHKy noj yriaom 60° kK HOpMalu M yIpyro
OTCKaKMBaeT OT CTeHKH Oe3 morepu ckopocTH. Haiiaure cuity, NeMCTBYIOIIYyI0 Ha CTEHKY, €CIH
M3BECTHO, YTO CKOPOCTh T€YCHHS BOJABI B cTpye 12 m/c. [86,4 H]

2.52. U3 peaktuBHOW ycTaHOBKM Maccod 0,5 T, Haxomsuiencss MEPBOHAYAIBHO B TOKOE, B
TOPU30OHTAJIFHOM HAIPaBJICHUM BBIOPACHIBACTCA IIOCIEIOBATEIbHO JIBE IOPLUU BEIIECTBA CO
ckopocteio 1000 M/c oTHOCHTENBHO ycTaHOBKM. Macca kaxaoi mopumu 25 kr. Kakoit craner
CKOPOCTh YCTAaHOBKH ITOCJIe BhIOpoca BTopoit mopiuu? Tpenue orcyTcTByeT. [-108,2 m/c]
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2.53. CHapsii B BEpXHEU TOUKE TPaeKTOpHUH, COOTBETCTBYIOIEH Bbicore 1000 M, pazopBaics Ha
nse yactu | kr u 1,5 xr. Ckopocth cHapsina B 3Toil Touke 100M/c. CkopocTh OOJIBIIETO OCKOJIKA
OKasaJlach TOPU3OHTAJIBHON (CKOpOCTh paBHa 250 M/C) W cCoBHAAaroOUIel MO HAIMpaBICHUIO CO

CKOPOCThIO cHapsaa. OnpenenuTh pacCTOSTHUE MEX Ty TOUKAMH MaJICHHUS 000MX OCKOJIKOB. [1694 Mm].

2.54. Ha kpato cTosa BBICOTHI h JIEKUT MaJeHbKHI IIapuk Maccel M,. B Hero momanmaer mymns
Macchl M,, ABWXKYIIAscsd TOPU30HTAIBHO CO CKOPOCTBIO U, HAIpPaBICHHOW B LeHTp mapuka. [Tyns
3acTpeBaeT B Imapuke. Ha kakoM paccTOSHHHM OT CTOJIa TIO TOPU3OHTAIHM IIAPHK YIaaeT Ha 3eMIII0?
[S=mw,/2h/ g/(ml+ m,) ]

2.55. Tsxenplil MIapUK, MOJBEIICHHBIA Ha HEPACTSHKUMOM M HEBECOMOM HUTH, UMEIOLECH JUTMHY

L, OTKJIOHAKT OT BCPTHKAIW Ha Yrojl & M 3aT€M OTIIYCKaroT. KaKy'IO MaKCUMAJIBHYIO CKOPOCTb

v npuobpeTteT wapuk? [L = \/ 2gL(1 —COS a) ].

3. BpamarejbHoe ABUKeHUE TBEPABIX TeJl

3.1. Onpenenute MOMEHT MHEPLIUH CIUIOLTHOTO OJHOPOAHOTO Aucka panuycom 40 cm u maccoit 1
KI' OTHOCHUTEJIBHO OCH, MPOXOJAIICH uepe3 CepeAuHy OJHOro0 M3 PaJnycoB IEPIEeHIUK YISIPHOM
mockocTH aucka. [0,12 kr-m’]

3.2. Onpenenute MOMEHT MHEPLIUU TOHKOTO OJTHOPOAHOIO cTep kHs AynHoi 50 cm u maccoit 360
I' OTHOCHTEIBHO OCH, TIEPIICHMKYIIPHOI CTEPIKHIO M IPOXOsIIei depes ero kowert.[3-102 kr-m?]

3.3. Onpenenute MOMEHT MHEPLIMU TOHKOT'O OJTHOPOAHOTO cTepxkHs AmHoi 50 cM u maccoi 360
I' OTHOCHUTEJIbHO OCH, NMEPHEHAUKYISIPHOW CTEP)KHIO M MPOXOAIIEH uepe3 TOUKY, OTCTOSIIYI0 OT
KOHIIa CTep>KHs Ha 1/6 ero ImI/IHH.[l,75-10'2 KF-MZ]

3.4. Toukuit oOpyu aumamerpom 56 cm u Maccor 300 r BUCHT Ha TBO31E, BOUTOM B CTEHY.
Ornpenenute €ro MOMEHT WHEPIIUUA OTHOCUTEIBHO 3TOT0 rB0o3/:1.[0,047 KF-MZ]

3.5. OnHopoauselii mapuk Maccoil 100 r mojaBelIeH Ha HUTH, AJIMHA KOTOPOH paBHA paguycy
mapuka. OnpenenuTe MOMEHT HHEPLUH IapHKa OTHOCUTENIBHO TOUKH MOJBECA, €ClIU JyInHa HUTH 20
M. [0,0176 kr-M?]

3.6. OmnpenenuTe MOMEHT MHEPLUUHU CIUIOIIHOIO OJHOPOAHOrO IMIMHApa paauycoM 20 cM u
Maccoit 1 K OTHOCHUTENBHO OCH, IPOXOJAIIel yepe3 oOpas3yromuryto nuiauaapa. [0,06 Kkr-M%]

3.7. OpHoponublii map paauycom 10 ¢cM M maccoll 5 Kr BpamiaeTcsi BOKpPYT OCH CUMMETPHH
cornacHo ypaBHeHHmoo @ = A+ Bt’ +Ct*(B =2 pan/c?, C = -0,5 pax/c’). Onpenenure MOMEHT CHII
miat=3c. [-0,1 H-Mm]

3.8. MaxoBHK B BHJI€ CIUIOIIHOTO JKWCKA, MOMEHT WHepHuu Kotoporo 150 Kr-M, BpAILAETCS C

gactotoir 240 o6/muH. Yepe3 Bpems t = 1 MuH mocje TOTO, Kak Ha MaxOBHK CTaJ JCHCTBOBATH
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MOMEHT CUJ TOPMOXEHHUS, OH OCTaHOBWICA. ONpeneIuTEMOMEHT CHJI TOPMOXKEHUS W UHUCIO
000pOTOB MaxOBHKa OT Ha4aJla TOPMOKECHHS J0 MOJHOM ocTaHoBKU. [62,8 H-m; 120]

3.9. K 0001y OIHOPOJHOTO CIUIOMHOTO 1ucka paauycom 0,5 M mNpuioxkeHa MOCTOSTHHAS
kacarenpHas cuwia 100 H. Ilpu Bpamenun nucka Ha Hero JEHCTBYET MOMEHT cuil TpeHus 2 H-m.
Omnpenenure Maccy JUCKa, €CIIM M3BECTHO, YTO €0 YIJIOBOE YCKOPEHHME IOCTOSSHHO U paBHO 16
paz[/cz. [24 kr]

3.10. YacroTa BpAIICHHs MaxOBHMKA, MOMEHT HHEPIHH KOTOPOro paseH 120 Kr-M2, coCTaBiseT
240 o6/mun. Ilocne mpekparieHuss IEWCTBUS Ha HEro Bpallalolero MOMEHTa MaxOBHUK IO/
NEeCTBUEM CHJI TPEHHUS B IOALIMIIHUKAX OocTaHOBMJCA 3a BpeMs t = 3,14 mun. Cuuras TpeHue B
MOJUIMITHUKAX MOCTOSHHBIM, ONPEICIUTE MOMEHT CUJI TpeHus. [16 H-Mm]

3.11. BenTwsarop Bpamaercs ¢ yacrotoir 600 06/mMuH. [Tociie BRIKIIFOUCHHSI OH Hadajl BPamaThCs
paBHO3aMeIeHHO |, cruenaB 50 o0opotoB, ocranoBmics. Pabora cui topmosxkenus paBHa 31,4 JIx.
OnpeneauTeMOMEHT CUJI TOPMOKEHUSI U MOMEHT HHepiuu BeHTuwiaropa. [0,1 H-m; 15,9 KF-MZ]

3.12. MaxoBUK B BUJE CIUIOIIHOIO JAMCKAa, MOMEHT MHEpLUH KoToporo 1,5 KM, BpaIlasACh MpPH
TOPMOKEHUH PaBHO3AMEIJICHHO, 3a BpeMs t = | MUH ymMeHbIINI YacToTy Bpamienus ¢ 240 o6/MuH 10
120 06/mun. Onpenenure yriioBoe yCKOpeHHEe MaxOBUKAa K MOMEHT CHJIBI TopMoxkeHus. [0,21 paz[/cz;
0,315 H-m]

3.13. OnHopoanslii auck paanycom 0,2 M 1 Maccoit 0,5 Kr Bpaimaercss BOKpYT OCH, IPOX OSAILIEN
yepe3 €ero LEeHTpP. 3aBUCHUMOCTb YIJOBOW CKOPOCTH BpalleHHs JAMCKAa OT BpPEMEHHU Jaercs
ypaBHeHueM @ = A+ Bt (B = 8 paL[/cz). Haiinure BenmuyuHy KacaTelnbHOW CHUIIbI, IPUJIOKEHHOU K
obony nucka. Tpenunem npenedpeus. [0,4 H]

3.14. MaxoBHMK, MOMEHT HHEPLIMM KOTOPOIO paBeH 63,6 K->, BpaIlaeTCs C MOCTOSHHOM YIIIOBOM
ckopocthio 31,4 pan/c. Halimure TOpMO3AIMi MOMEHT, TOJ JIEWCTBHEM KOTOPOTO MaxXOBHUK
octanasiuBaercs yepes 20 ¢.[100 H-m]

3.15. OpmHopoaHbIil cTepxkeHb JIUHOI | M W Maccod 0,5 Kr Bpamaercs B BEPTHKAIBHOU
IJIOCKOCTH BOKPYI' TOPM30HTaJIbHOM OCH, NMPOXOAALIEH uepe3 cepelnHy cTepxkHsA. C KakuM
YIJIOBBIM YCKOPEHUEM BPAILAETCS CTEPKEHb, €CIIN BPAIAOIINM MOMEHT paseH 9,81 -102H-M? [2,35
pan/c’]

3.16. Yepe3 HemoABWKHBIA OJOK B BUAE OJHOPOJHOTO CIUIOIIHOTO IMJIMHApa maccol 160 r
IIEPEKNHYTAa HEBECOMas HUTh, K KOHIAM KOTOpoW monasemeHsl rpyssl maccamu 200 r m 300 r.
[IpeneOperast TpeHreM B ocu 0JI0Ka, OMIPENEIIUTE YCKOPEHUE TPY30B M CUJIBI HaTsDKeHus. [ 1,69 m/c?;

2,3 H; 2,44 H]
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3.17. Ha ogHOpOHBIH CIUIONIHON HUIMHAPUYECKUN Ball paanycoM 50 cM HaMOTaHa JIETKasl HUTh,
K KOHIly KOTOpPOW IpHUKpeIuieH Ipy3 Maccoil 6,4 kr. I'py3, pa3marbiBas HUTb, OIIyCKAaeTCs C
YCKOpEHUEM 2 M/c2. Ornpenenute MOMEHT UHEPIMU U Maccy Baina.[6,25 Kkr-m?; 50 Kr]

3.18. Ha Gapaban maccoit 9 Kr HaMOTaH IIHYp, K KOHI[y KOTOPOTO MPHUBSI3aH I'Py3 Maccoi 2 K.
Haiinure yckopenue rpysa. bapaban cuutaTh 0JHOPOAHBIM MCcKOM. TpeHunem nperedpeus. [3 M/CZ]

3.19. Ha 6apaban pamuycom 0,5 M HaMOTaH LIHYpP, K KOHILy KOTOPOTO MpPHBs3aH rpy3 Maccoi 1
kr. Haiiaure MoMeHT mMHepiuu OapabaHa, €clii U3BECTHO, YTO TPy3 OIMyCKaeTcs ¢ yeckopenueMm 2,04
M/c2.[9,5 kr-m?]

3.20. Yepe3 mOABWKHBIA OJIOK B BHJE OJHOPOJHOTO CIUIOIIHOTO HUIUHApa maccoi 0,2 Kr
MEepeKuHyTa HEeBecoMasi HUTh, K KOHIIAM KOTOpO# mpukperuiensl Tena maccamu 0,35 xr u 0,55 xr.
[IpeneOperast TpeHueM B ocu 0J0Ka, OMpPEAETUTE YCKOPEHHUE IPY30B U OTHOILICHHE CUJ HATSKEHUS
uuty. [1,96 M/ 1,05]

3.21. Teno maccoit 0,25 Kr, COEAMHEHHOE HEBECOMOM HUTHIO TOCPEICTBOM 0JI0Ka (B BHJIE MTOJIOTO
TOHKOCTEHHOT'O0 LMIUHIpPA) ¢ TedoM Maccoil 0,2 Kr, CKOJIB3UT MO MOBEPXHOCTH TOPHU30HTAIBHOTO
crona(puc.3). Macca Omoka 0,15 xr. Koadpduumert Tpenus Tena o moBepxHOCTh paBeH 0,2.
[IpeneOperast TpeHHEM B MOAIIUITHUKAX, ONPEACIUTE YCKOPEHHE, ¢ KOTOPBIM OyIyT JBHUTaThCS 3TH
TeJa U CUJIbI HATSDKEHUSI HUTH 110 00€ CTOPOHBI Oioka. [2,45 M/Cz;l,l H; 1,47 H]

3.22. K 0601y OJJHOPOJHOTO CIIJIOLIHOIO JUcKa Maccoi 10 Kr, HacaKeHHOTO Ha OCb, MPUIIOKEHA
noctosiHHas kacarenpHas cwia 30 H. Onpenennre KWHETUUECKYIO SHEPTUIO JTUCKA Yepe3 BpeMs 4
rmocJie Havasia qedcTBust cuibl. [ 1,44 xk/1x]

3.23. luck Maccoi 2 Kr KaTUTCs 0€3 CKOJIbKEHHS M0 TOPU30HTAIBHON MIIOCKOCTH CO CKOPOCTHIO
4m/c. HaliiuTe KHHETUYECKYIO SHEprHto aucka. [24 JIx]

3.24. lllap auametrpom 6 cM KaTUTCsS 0€3 CKOJNBXKEHUS MO TOPU3OHTATBHON MIOCKOCTH, nenas 4
006/c. Macca mapa 0,25 xr. Haiiaure kunetnyeckyro suepruto mrapa. [0,1 [Ix]

3.25. TlonHas KMHETUYeCKas SHEPrusl JUCKa, KaTALIErocs MO TOpU30HTaJIbHOM MOBEPXHOCTH,
paBHa 24 Jx. Onpenennure KUHETUYECKNE SHEPTUH MTOCTYNATEIbHOTO U BPAIlATEIbHOTO JIBUKEHUN
nucka. [16 JIx; 8 JIx]

3.26. lllap u cnjomHON UWJIMHAP OJWHAKOBOM MAaCChl, U3TOTOBJIEHHBIE U3 OJHOTO U TOTO K€
Marepuaina, KarTsaTcs 0e3 CKOJBKEHHS C OJMHAKOBOW CKOpOCThIO. OmpenenuTte, BO CKOJIBKO pa3
KMHETUYECKAasl SHEPIUs 11apa MEHbIIIE KHHETUYECKOM 3HEPTHH CIIOMHOTO IunHapa. [B 1,07 pasa]

3.27. OOpy4 M AHMCK HUMEIOT OJMHAKOBYIO Maccy M KaraTcsi 0e3 CKOJbKEHHs C OJUHAKOBOU
nuHeiHoNW ckopocThio. Kunermueckass sHeprusi oOpyua paBHa 4 JIx. Halimute kuHeTHdeckyro

sHepruto aucka. [2 JIx]
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3.28.0npenenute, BO CKOJIbKO pa3 MOJHAs KUHETUYECKas SHEprusi o0pyda,CKOJb3AIIETO BIOJb
HAKJIOHHOH TUIOCKOCTH, MEHbIIIE MOJHOW KHHETHUUYECKOW SHEPTuu 00pyya, KaTsIIEerocs mo HaKJIOHHON
IJIOCKOCTH.[B 2 pa3a]

3.29. CrionmrHOW OJHOPOJHBIN JHMCK CKAThIBAETCA 0€3 CKOJIBKEHHUS M0 HAKJIOHHOM IUIOCKOCTH,
obOpasytomieit yron @ ¢ ropu3zoHToM. Ormpenenure JWHEHHOE YCKOpPEHHE IIEHTpa JHUCKa.
[(2gsina)/3]

3.30. C HaKJIOHHOHM IUIOCKOCTH, COCTaBISIIOIIEH yrol @ € TOPU30HTOM, cKaTbiBaeTcs map. C

KakuM yckopenueM asmxercs nentp mapa? [ (5gsinea)/ 7]

3.31. llap ckaThIBaeTCs ¢ HAKJIOHHOM IIOCKOCTH BbIcOTOM 90 cM. Kakyro JMHEIHYIO CKOPOCTh
OyzIeT UMETh IEHTP IIapa B TOT MOMEHT, KOT/Ia Iap CKaTUTCS C HAaKIOHHOM tutockocTu? [3,5 m/c]

3.32. C HaKJIOHHOM IUIOCKOCTH, cocTaBistomend yron 30° K TOpU3OHTY, CKaThiBaeTcs 0e3
CKOJIbKeHHUs 1mapuk. [IpeneOperas TpeHueM, OonpeneauTe BpeMs JBUKEHUS LIapuKa 10 HaKIOHHOM
IJIOCKOCTH, €CJIM U3BECTHO, YTO €r0 LIEHTP Macc MpU cKatbiBaHUK moHu3miIcs Ha 30 cm. [0,585 ¢

3.33. Koneco paauycom 30 cM 1 mMaccoil 3 Kr ckaTeiBaeTcsa 0e3 TpeHUs 10 HAKIIOHHOM IMI0CKOCTU
JUIMHOW 5 M u yriioM HakiioHa 30°. Ompepenute MOMEHT MHEPIIMU KOJEca, €CIM €ro CKOPOCTh B
KOHIIE JBHKEHHs cocTaBisiia 4 m/c. [0,057 KF-MZ]

3.34. BeprukanbHblid CTONO BBICOTOH 5 M TMOJINMJIMBACTCS Y OCHOBAHMS M TAJaeT HA 3EMITIO.
OrmpenenuTe TMHEHHYIO U YITIOBYIO CKOPOCTH €r0 BEPXHEro KOHIIA B MOMEHT yzapa o 3emito.[12 m/c;
2,4 pan/c]

3.35. [1o ropu30HTaIBHON MJIOCKOW MOBEPXHOCTU KaTUTCS JIUCK CO CKOPOCThIO 8 M/c. Onpeaenute
KOA(DPUIIMEHT COMPOTUBIIEHUS, €CIM TUCK, OyIydd MPEeTOCTaBICHHBIM CaMOMYy cebe, OCTaHOBUIICH,
npoiias myts 18 m. [0,27]

3.36 lap maccoif 3 Kr KaTUTCS CO CKOPOCTBIO 2 M/C M CTaJKHBAETCS C MOKOSIIMMCS IIapoM
Maccoit 5 kr. Kakas pabGota Oyner comepiiena npu jaegopManuu mapoB? Yaap cuyuTaTh aOCOIIOTHO
HEYIPYTHM, MPSIMBIM, IIEHTPabHBIM. [6,15 k]

3.37 llap maccoit 1 kr, KaTamumiics 6e3 CKOIbKEHUs, yAapseTcsa O CTEHKY U OTKAaThIBA€TCS OT Hee.
CkopocTb mapa a0 yaapa o cteHky 10 cm/c, mocne ynapa 8 cm/c. Haiiaure KoiaMuecTBO TEMJIOTHI,
BBIJICIIMBILICECS TIPH yIape, U UMITYJIbC, KOTOPBIH moiy4aeT cTenka. [2,52 mJIx; 0,18 kr-m/c]

3.38 Mennsiii map paguycoMm 10 cMm Bparmmaercs ¢ 9actoTo 2 00/C, BOKPYT OCH, MPOXOJSIICH
yepe3 ero neHtp. Kakyio paboTy Haj0 COBEpLINTH, YTOObI YBEIUYHUTH YIJIOBYIO CKOPOCTh BpAIlleHUS
Basoe? [34,1 JIx]

3.39 JlepeBsiHHBIN cTepkeHb Maccod 1 kr m pmuHOM 40 cM MOXET BpamiaTbCs BOKPYT OCH,
MPOXOJSIIEH uepe3 ero cepeuHy MepHeHIuKYISIpHO K CTepKHI0. B KOHEell cTepkHs momnajaaer myss
maccoil 10 r, jersmas neprneHAuKyIIpHO K OCH U CTEpXKHIO co ckopocthio 200 m/c. Ompenenurte
YIJIOBYIO CKOPOCTh, KOTOPYIO MOJYYHT CTEPKEHB, €CIIU ITyJIs 3aCTPSHET B HeM. [29 pan/c]
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3.40 JlBa manenpkux mapuka maccamMu 40 r u 120 r COOTBETCTBEHHO COEAMHEHBI CTEPKHEM
uHOM 20 cM, Macca KOTOPOro HUYTOXKHO Maia. CucTeMa BpalllaeTcsi OKOJIO OCH, IIEPIIEH UK YIISIPHOM
K CTEpXKHIO W TMPOXOJALICH CKBO3b IEHTP HHEpUMH cucTeMbl. OmNpenenuTh UMIYJIbC U MOMEHT
HUMITYJIbCa CUCTeMBbI. YacToTa 000poTOB paBHa 3 c'l.[O; 2,3-102 KF‘MZ/C]

3.41 MaxoBUK HauMHaeT BPaLIaTbCsl U3 COCTOSIHUS IOKOS C MOCTOSIHHBIM YIJIOBBIM YCKOPEHHEM
0,4 pan/c’. Ompenenure KHHETHICCKYIO SHEPrHI0 MAXOBHKA depes 25 ¢ Mocie Hadana JBHIKCHHS,
ecin gepes 10 ¢ mociIe Havama ABWKCHHS MOMEHT MMITYJIbCa MaxOBHKa cocTaBisul 60 kr-m?/c. [750
Jx]

3.42 Kakyro paboTy HYKHO IPOHM3BECTH, YTOOBI YBEIUYUTH YaCTOTYy 00OPOTOB MaxoBuka oT 0 110
120 Mun™? Maccy maxoBuka, paBHyto 0,5 T, MOKHO CUMTATh PacHpeeIeHHON M0 0001y AuaMeTpPOM
1,5 m. Tpennem npenebpeus. [22,2 kx|

3.43 Ha ckambe XKykoBckoro (Bpamaromiasics miardopma 6e3 TpeHHs) CTOUT YEIOBEK U JEPKUT B
pYKax CTep)KeHb M0 OcH cKaMbH. CKaMbsl C YEIOBEKOM BpalllaeTcs ¢ YriIoBoW ckopocThio 4 pan/c. C
KaKOH CKOPOCTBIO OyZeT BpalaTbCsi CKaMbsl C YEIOBEKOM, €CIIM CTEPKEHb MOBEPHYTh TaK, YTOOBI OH
3aHsUT TOPU3OHTANbHOE mMonoxeHne? CyMMapHbIi MOMEHT WHEPIHMH YeJOBeKa M CKaMbU 5 Kr-M?,
JUITMHA CTepXHS 2 M, Macca 6 Kr. CuuTarh, 4TO LEHTP MACC CTEPXKHS C YEIOBEKOM B O0OHX CIIydasix
HAXOJUTCS Ha ocH tiaTopmel. [2,9 pan/c]

3.44 Ha wnenonBumxHOW ckambe JKYKOBCKOTO CTOMT YEJIOBEK U JIEPKUT B PYKEe 3a OCh
BEJIOCUIIETHOE KOJIECO, BpaIllalolleecss BOKPYT CBOEH ocu ¢ yriioBoi ckopocTbhio 25 paz/c. Ock Koseca
pacnojoKeHa BEPTHKAIBHO M COBIANAET C OCbIO CKaMbH. C KaKOH CKOPOCTBIO CTaHET BpallaThCs
CKaMbsl, €CJIM TOBEPHYTh KOJECO BOKPYI TOPU3OHTAIbHOW ocu Ha yroi 90°? MoMmeHT uHepuuu
YeJIOBEKa U CKaMbH paBeH 2,5 KM%, MOMEHT uHepiuu koneca 0,5 Kr-M. [5 pan/c]

3.45 Ilnatrdopma B BuAe TUCKA BPALIAETCS MO MHEPLUU 0€3 TPEHHs OKOJIO BEPTHKAIBHOW OCH C
qactoToit 14 mum™. Ha kpaio mmatopMbl CTOMT denoBeK. Korja demoBek mepemrenn B LEHT
maTdOpMbI, 4aCTOTa BO3pocCiia 10 25 muH L. Macca uenosexa 70 Kr. Omnpenenure Maccy miaTGOpMBI.
MOMEHT WHEPIIMH YeIOBEKa PACCUUTHIBATh, KaK I MaTepHaIbHONU TOUYKH. [178 Kkr]

3.46 TopuzoHTtanbHas miaTdopma Maccoil 150 kr Bpamaercs BOKPYT BEpPTHUKAJIbHOM OCH,
MPOXOJIAIICH uepe3 HeHTp TIaT(HOPMBI C 4acTOTOH 8 mua . Yenosek Maccoii 70 KT CTOUT IIPU 3TOM Ha
Kkpato miaaTgopmbl. C KakoM yrioBOH CKOPOCTHIO HAuHET BpallaThCs Iargopma, €ciu YeloBeK
nepensieT ot kpas miaatgopmsel kK ee neHTpy? Cuutarh miaaTGopmy KpyriibIM OJHOPOIHBIM THMCKOM, a
Ye0BeKa - MaTepualbHOM Toukoit. [1,62 pan/c]

3.47 I'opuzoHTanbHas miaardopma maccoit 25 xr u paauycom 0,8M Bparaercs ¢ 4actoToit 18 Mun
! B IeHTpe CTOMT YeNOBEK M ACPXKUT B PACCTABICHHBIX pykax rupi. Cumrtas riaTdopMy IHCKOM,
OTIpeICNTUTE YaCTOTy BpAIIeHUsI MIATPOPMBI, €CIIM YEJIOBEK, OYCTUB PYKH, YMEHBIIUT CBOH MOMEHT

uHepiHn ot 3,5 kr'M? 710 1 kr-m?. [23 Mun™]
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3.48 Yenosek, crosimuii Ha ckambe JKyKOBCKOTO, IEPKUT B pyKax CTEp)KEHb AIUHOW 2,5 M,
PaCIOJIOKEHHBIM BEPTUKAIBLHO BIOJIb OCH BpAIEHUS CKaMEWKH. JTa cucTeMa (CKambsi U YEJIOBEK)
obnagaeT MoMeHTOM uHEepuuu 10 Kr-M% 1 BpaIllaeTcs ¢ 4aCTOTOM 12 mun". Ecin CTEpXKEHb MOBEPHYTh
B FTOPU30HTAIBHOE MOJ0KEHHE, TO YaCTOTa BPAIICHUS CUCTEMBI CTaHeT 8,5 MuH . Omnpenenure maccy
cTepkHs. [8 Kr]

3.49YenoBex Maccoit 60 Kr, CTOSAIMKA Ha Kpar TOPU3OHTAIBHON Iu1atdopmbl paxguycoml M u
Maccoit 120 kr, Bpaiarouencs o HHEpUUH BOKPYT HEMOJBHXKHOW BEPTUKAIBHON OcH ¢ yacToTou 10
MHH", nepexoaut K ee HeHTpy. Cuutas miatgopmMy KpPyriibIM OJHOPOJIHBIM JUCKOM, a 4YelIOBeKa —
TOYEYHOU MACCOM, OTpeeNuTe padoTy, COBEPIIAEMYIO YeIIOBEKOM MPHU MEPEX0/Ie OT Kpast IaTGopMbl
K ee neHTpy.[65,8 JIx]

3.50 Ha xparo HenoaBukHOM ckambH JKykoBckoro auamerpom 0,8 M 1 Maccoil 6 KI CTOUT YeJIOBEK
Maccort 60 kr. C kakoil yriioBOMl CKOPOCThIO HAYHET BpalaThCs CKaMbsl, €CIM YEJIOBEK NOMMaeT
JeTsAmui Ha Hero Msid Maccolt 0,5 kr? TpaekTopusi Msiua rOpU30HTAIbHA U [IPOXOJUT HA PACCTOSHUU
0.4 M ot ocu ckambu. Ckopocts Msiua 5 m/c. [0,1 pan/c]

3.51 Ilnardpopma B Buae aucka nuameTpoM 3 M U maccod 180 Kr MOXeT BpamiaTbCsi BOKPYT
BepTUKAIbHON ocH. C Kakol yriIoBoi CKOPOCThIO Oy/eT Bpaliarhbes 3Ta miaTdopMma, ecliv 1o ee Kparo
nowaeT yenoBek Maccoit 70 Kr co ckopocThio 1,8 M/c otHOCcHTenbHO tutathopmbl? [0,53 pan/c]

3.52 B neHTpe Bpalaromerocsi CTOJIMKa CTOUT YENIOBEK, JACpKalluii Ha BBITSAHYTBIX pyKax Ha
paccrostHum 150 cM npyr oT Apyra nBe rupu. CTONMK BpalaeTcst ¢ 4acToTou 1 ¢, Yenosex commkaer

1

rupu 0 paccrosHuss 80 cM, M yacrora yBenuuuBaerca a0 1,5 c¢. Omnpexnenure paborty,

IMPOU3BCACHHYIO YCJIOBECKOM, CCJIM KaxXaad TupsAd HMECT MaACCy 2 kr. MomenT HHCPLIUH YCIIOBCKA

OTHOCUTEIIEHO OCH CTOJIMKA CYUTATh MOCTOSHHBIM.[48 JIK]

4. MexaHH4ecKHe K0J1e0aHus
4.1. YpaBHeHHE JBWKCHHS TOYKH JaHO B BHJIE X=0,05Siﬂ(27rt+ﬂ'/ 3)M. Haiitu nepuon,

aMIUTUTYY, Ha4albHYyl0 (ha3y, MUKINYECKYI0 YacTOTy M 4acToTy KoneOanwid. [1c; 0,1m; 7/3; 275 1
']

4.2 Hanwucath ypaBHEHHE T'apMOHMYECKHUX KojeOaHui Touku ¢ ammautygod 0,1 M, ecmu
HavanbHas ¢a3a paBHa /2, a meprop KoieOaHwmii 2 c.

4.3 HanucaTe ypaBHEHHE TapMOHUYECKUX KOJIEOAHWW TOYKH C aMIUITUTYIOH 5 cMm, ecim 3a 2

MUHYTHI coBepiaercs 120 konebanuii, a HayanbHas (asza paBHa 60°.

4.4 YpaBHeHUE JIBWKCHHS TOYKH JAaHO B BHIE X = O,ZSin(ﬂ't +7/ 3)M. Haiitn MaxcuMaiIbHBIE

3HAYeHMs cKopocTH 1 yckoperus.[ 0,27 m/ c;0,27°m [ c?]
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4.5 Touka coBeplIaeT TapMOHHUYECKHE Koyiebanus ¢ amrumatygod 10 cM u mepuomom 5 c.
2
OmnpenenuTh MaKCUMAIIbHYIO CKOPOCTh M MaKCHMalbHOE YcKopenue. [12,6 cm/c; 15,8 cm/c”]

4.6. Onpez[eJmTe MAaKCUMAJIbHBIE 3Ha4Y€HHUA CKOPOCTU M YCKOPECHUSA TOYKH, COBepmanmeﬁ

rapMOHHUYECKHE KOJICOAHUS ¢ aMILTUTYy 101 2 cM u riepuoaoM 2 c. [0,0628 m/c; 0,197 m/ C2]

4.7. Touka coBepIiiaeT TapMOHUYECKUE KOJICOaHHs ¢ TIEPHOJIOM § ¢ M HadaabHOU (a3oi, paBHOI
Hymo. Omnpenenure, 3a Kakoe BpeMsi TOYKAa CMECTHTCS OT TOJIOKCHHS PaBHOBECHS HA TOJIOBUHY
amIuTuTy bl [4/3 ]

4.8. Touka coBepiiaeT rapMOHHYECKHE KojebaHus ¢ mepuogoMm 12 c. Ompexpenure, 3a Kakoe
BpEMs CKOPOCTh TOYKH YBEJIIMYUTCS OT HYJISA IO MOJOBHHBI MAKCUMAJIBHOTO 3HaueHHUs. [1 C]

4.9. Touka coBepIlaeT rapMOHHYECKHe KolebaHus ¢ mepuojgoMm 12 €. Ompenenurte, 3a Kakoe
BpEeMsI YCKOPEHUE TOYKH YBEIIMIUTCS OT HYJIS J0 TOJOBUHBI MAaKCUMAJIBHOTO 3HaueHus. [1 C]

4.10. YpaBHeHUE IBWXEHUS TOYKH JAaHO B BHUAE X = ACOS(ﬂt/ 4). Onpenenurte MOMEHTBI
BPEMEHH, [IPU KOTOPBIX JOCTUTAETCS MAaKCUMaJIbHasi CKOPOCTh TOUKH. [2c, 6¢, 10c ...]

4.11. VYpaBHeHHE ABW)KEHHUS TOUKM JaHO B BUAE X = ACOS(ﬂt/Z). Onpenenure MOMEHTHI

BPEMEHH, IIPH KOTOPBIX JOCTUTAETCS MaKCUMallbHOE ycKopeHue Touku. [0C, 2¢, 4C ... ]

4.12. MartepuanbHasi TOYKa COBEpIIAET TApPMOHHUYECKHE KOJICOAHUS COTJIACHO YPaBHEHHIO
x =015 COS(Zﬂ't)M. Onpenenure MaKCUMaIbHOE 3HAUYCHUE MOJYJIS BO3BPAIIAOIICH CHIIBI M TTOJHYIO

SHEpruIo Touku, ecau e€ macca 0,1 xr. [0,59 H; 0,047 [Ix]

4.13. MarepuanbHass Touka Maccod 50 T coBeplIaeT rapMOHMYECKHE KojeOaHHs COTIJIacHO
YpaBHEHHIO X =O,1COS(37rt/ 2) M. Ompenenure BO3BpAIIAIOUIYIO CHILY JUIsI MOMEHTa BpPEMEHH 2 C.
[0,11 H]

4.14. Omnpenenute OTHOLIEHHME KUHETHMUECKON 3HEPIMM TOYKH, COBEpPIIAIOLICH rapMOHUYECKHE
KoJieOaHus, K €€ MOTEHIIMAIbHOM YHEPTHH /11 MOMEHTOB BpeMenu: a) t=T/12; 6) t=T/8; B) t=T/6, rne T
— nepuoA konebanuii. HauaneHas ¢asa paBHa vymo. [3; 1; 1/3]

4.15. Onpenenure OTHOIIEHWE KMHETUYECKOM DHEPrUM TOYKH, COBEPIIAOIIECH TapMOHHMYECKHE
KoyeOaHus, K e€ MOTCHIHATBHOW SHEPTHH JUII MOMEHTOB BPEMEHH, TMPU KOTOPHIX CMEIICHHE OT
TIOJIOKEHUSI PABHOBECHS COCTaBIsET: a) x=A/4; 0) x=A/2; B) x=A, rne A — ammuutyaa konedanui. [15;
3; 0]

4.16. Kak m3MeHHTCs 4acToTa KojieOaHWMM rpy3a, BUCAILIETO Ha JABYX OJUHAKOBBIX MpPYKHHAX,
€CJIM OT UX MOCJEA0BATEIbHOTO COSAMHEHUS TIEPEUTH K TTapayljieTbHOMY? [ yBETHUHTCS B 2 pa3a]

4.17. I'py3, MOJBEIICHHBIA K TNPYXHHE, KOJEOJETCS MO BEPTUKAIM C aMIUIMTYJIO0H 8§ cM.
Omnpenenure KECTKOCTb NMPYXKHUHBI, €CIM M3BECTHO, YTO MaKCUMallbHasi KWHETHYECKasl SHEPTHusl Tpy3a

pasna 0,8 Jx. [k=250 H/m]
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4.18. Ecian yBenumuuTh Maccy TIpys3a, MOJABELIEHHOrOo Ha mnpyxkuHe, Ha 600 r, To mepuon
KoJiebaHu# BO3pacTeT B 2 paza. Onpegennure Maccy NepBOHA4YaIbHO MOABEIIeHHOTrO0 rpy3a. [200 r]

4.19. JIBa MaTeMaTUYECKUX MAasiTHUKA, JIMHBI KOTOPBIX OTJIMYAIOTCA Ha 16 cM, COBepIIalOT 3a
OJIHO U TO ke Bpems oauH 10 konebaHuii, Apyroi 6 konebanuii. Onpenenure JUIMHBI MasITHUKOB. [9cMm;
25¢cMm]

4.20. MaTemMaTH4eCKUi MasTHUK JUTMHOW | M MOJBEIIEH K MOTOJIKY KaOWHBI, KOTOpasi HAUMHAET
OIyCKAaThCsl BEPTUKAIBHO BHU3 ¢ yckopeHreM a = §/4 . Haiiaure mepro KojieOaHuii 7TOr0 MasiTHUKA.
[2,32 c]

4.21. Ha xaKyr BBICOTY HaJI0 IMOJHATH MaTEMaTUYECKUA MasTHUK, YTOOBI TIEPHO]T] €r0 KoJeOaHu!
yBemuumics B 2 pasa? Paguyc 3emu 6400 k. [ 6,4-10°u]

4.22. MasiTHUK, COCTOSIIIMI U3 HEBECOMOM HUTU JUIMHOW 1 M M CBHHIIOBOrO IIapUKa PagndycoM
0,02 M, coBepiiaer rapmoHuueckue konebanus ¢ amrmutyaod 0,06 m. Omnpenenure: a) MOIyNb
MaKCUMaJIbHOTO 3HAYEHMsI BO3BpAIAIONICH CHIIBI; 0) MOAYIh MaKCUMaJbHON ckopocTh. [LOTHOCTH
CBHUHIIA 11,3'103 KT/ME. [0,22 H; 0,18 m/c]

4.23. Toukuii 06pyu paguycom 0,5 M monBemnieH Ha BOUTHIM B CTEHKY TBO3[b U COBEpPIIAET
rapMOHHYECKHE KoJeOaHHsI B IJIOCKOCTH, MapajuielbHO creHe. OmpeneianTe 4YacToTy KoseOaHui
obpyda. [0,5 ']

4.24. OgHopoaHBIN MTUCK paguycoM 20 cM KoJIeOIeTCsl OKOJIO TOPU3OHTATIBHOM OCH, MPOX OISAIIEH
Ha paccTosHUU 15 cM OT neHtpa aucka. OmnpeaenuTe mepuoj KoneOaHUi AUCKAa OTHOCUTEIBHO ATOU
ocu. [1,07 c]

4.25. Muck pamuycoM R monBemieH Tak, 4TO MOXKET COBEpIIaTh TapMOHUYECKHE KOJeOaHUs

OTHOCUTENILHO oOpa3zyromieil jaucka. Ompeaenure mnepuoj M YacTOTy KoJeOaHWM  JuCKa.

[27z3R12g; (1/27)\29/3R]

4.26. Toukuii crepxkeHb JIHHONU 60 cM coBepIIaeT KojaeOaHusi OTHOCUTEIHLHO OCH, OTCTOSIIEH Ha
pacctostHuu 15 cM oT ero cepeaunbl. Onpenenute nepuo konedanuii crepxus. [1,19 ¢

4.27. OnpeaenuTe aMIUIUTYly U Ha4albHYIO (ha3y rapMOHUYECKOTO KOJIeOaHUs, MOJTYIeHHOTO OT
CJIOYKEHUS OJIMHAKOBO HaIpaBJIECHHBIX Kosie0aHui, 3aJIaHHbBIX YpaBHEHUSIMU:
X, =0,02sin(5zt + £/ 2)m u x, =0,03sin(57t + 7/ 4)m.[0,046. ; 62°46']

4.28.Halinute ypaBHEHHE PE3yIbTUPYIOMIETO KOJIEOaHUsI, MOTYYEHHOTO OT CIIOKEHHUSI OJJMHAKOBO
HaNpaBICHHBIX  KOJICOAHWH, 3aJaHHBIX  YpPaBHEHUSMU: X, = 4Sin(7zt)M , X, = 3Sin(7rt +7l 2)M :
[ x =55ir‘|(7z't+7t/5)M]

4.29. Touka y4acTBYeT B JIBYX KOJICOAHUSAX OJIMHAKOBOW YaCTOTHI OJHOTO HAMPABICHUS] U C

OJIMHAKOBBIMH HAYaJbHBIMHU (pazaMu. AMIUTUTYABl KOJICOAHHI COOTBETCTBEHHO PaBHHBI 3 CM W 4 CM.

Omnpezpenute aMITTUTYAY pe3yIbTHPYIOLIETro KojaebaHus.[7 cMm]
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4.30. Toyka yd4acTByeT OJHOBPEMEHHO B JBYX B3aUMHOICPICHAUKYISPHBIX KOJeOaHMSIX,

KOTOPBIE TIPOUCXOJIAT 10 3aKOHaM: X = 2SiN@t m u Yy = 2C0Swt m . Haiinure TpacKTOPHUIO ABHIKCHUS

TOYKHU. [OKPY)KHOCTb paguycom 2 M |

4.31. Touka ydJacTByeT B JBYX KOJEOAHHSX OJMHAKOBOM YACTOTHI M C OJHMHAKOBBIMHU
HaYabHBIMH (ha3aMHu, COBEPIIACMBIX BO B3aMMHOICPICHIUKYISIPHBIX HAMPABICHUSX. AMIUTHTYIBI
KOJICOAHUH COOTBETCTBEHHO paBHBI 3 ¢M W 4 cMm. Omnpenenure amIUTUTYAy pPe3yIbTHPYIOLIETO
KoJiebaHus. [5 cMm]

4.32. 3anumuTe ypaBHEHHE PE3YJIbTUPYIOMIETO KOJICOAHUS TOYKH, MOTYYCHHOTO OT CIIOXKCHHS

ABYX B3dMMHO IICPICHANKYJIAPHBIX KoJIeOaHMH O,I[I/IHaKOBOI\/'I YaCTOThI (V = 5Fu), C OJMHAaKOBBIMHU

HavyajibHbIMH  (azamu, paBubiMd /3 u ¢ ammmmrygamu: A =010m u A, =0,05m.
[x=11,2sin(107t + 7/ 3)em ]

4.33. YpaBHeHHe 3aTyXalOIUX KojeOaHWil TOYkM gaHO B BHAe X =5 > Sin(n/ 2)t M.
Omnpenenute CKOPOCTh TOYKH B MOMEHTHI BpeMeHH, pasubie 0, T, 2T . [7,85 m/c; 2,9 m/c; 1,1 m/c]

4.34. Jlorapudpmuueckuii JAEKpEeMEHT 3aTyXaHus mareMaTudeckoro masTHuka paseH 0,2. Bo
CKOJIBKO pa3 yMEHBLIUTCS aMIUIUTY/a 3a OJHO IojiHoe Kojebanue? [B 1,22 pa3]

4.35. HayanpHast aMIUTMTYy/1a 3aTyXaromux Kojaebanuii Touku paBHa 3 cm. [lo ucreuenun 10 ¢ ot
Hayala KojeOaHuN aMITUTya cTana paBHOHM 1 cMm. Uepe3 kakoe Bpems aMIUIUTY/Aa CTaHeT paBHOit 0,3
cm? [21 ¢]

4.36. Ammuintyna 3aTyxarouux KojieOaHWi MasTHHKA 3a 2 MUHYTHl YMEHbIIWJIAch B 2 pasa.
Omnpenenure kKod)PUIMEHT 3aTyXaHUS. [5,7810° 1/c]

4.37. AMnnuTyzaa 3aTyxarolmux KojiebaHuil MasTHUKa 32 | MUHYTY yMeHbIIWIack B 3 pasa. Bo

CKOJIBKO pa3 OHa yMEHbIIUTCS 3a 4 MUHYTHI? [B 81 pas]

5. MoJieky/JIsIpHO-KHHETHYECKasl TeOPHUsl M1eaJbHOr0 ra3a
5.1. B cocyne o6bémMom V =3-107° m°Haxoqurces Ta3s mpu HOpPMANBHBIX YCIOBHAX. Ompenenute
9HCIIO MOJICKYJI Ta3a B COCYJIC M KOHIIEHTPAIHIO MOJIeKy. [ 7,95+ 10%2: 2,65-10® m

5.2. T'a3 HaxoauTCcs B LWIMHJIPE IOJ IOPIIHEM IPU HOPMAIBHBIX YCIOBHSX. Bo ckonbko pa3
M3MEHUTCS KOHLIEHTpAIMsl MOJIEKYJ ra3a IMpH yBeIMuYeHUH oO0BbEMa Traza B 5 pa3 mpu NpexHeil
TeMieparype? yMeHbIIUTCS B 5 pa3]

5.3. T'a3 HaxomuTcd B UMIMHAPE IOJA IMOPIIHEM IPU HOPMAIbHBIX YCIOBUAX. BO CKOJIBKO pa3

M3MEHWUTCS KOHIEHTpALMS MOJIEKY/ Ta3a NPU yBeTHMUEHHH TeMiepaTyphl rasa no t=100°C mpu

npekHeM AaBiieHun? [ymensmuTces B 1,37 pazal]
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5.4. B 6amnone maxoamnoch 10 xr rasa npu nasnenuu 10' ITa. Haiitn, Kakoe KOIHMYECTBO rasa
6
B35UIM M3 OaJlJIOHA, €CJIM OKOHYaTeJIbHOe JaBjeHue crajio paBHo 2,5-10°Ila. Temmeparypy rasa
CUMTATh MOCTOSIHHOM. [7,5 Kr]
n -3 3
5.5. 12 r rasa 3asumaior 06béM 4-107 m° npu temmneparype 7°C. Ilocie HarpeBanus rasa mpu

TIOCTOSHHOM JIaBJICHHH €ro IUIOTHOCTh cTana paBHa 6-107'2/em®. Jlo kakoit TemmepaTypsl Harpenu
raz? [1400 K]

5.5. B 6amnone o6pémom 10 1 Haxoxutes renuit ( He )mon naBnenuem 1 MlIla u npu temnepatype
300 K. ITocne Toro xak u3 6amtona 6suto B3sTO 10 T renusi, TemnepaTypa B 0aJUI0HE TOHU3MIIACH IO

290 K. Onpenenute naBineHue renus, ocrapiierocs B 6amione. [0,364 Mlla]

5.6. B cocyne oopémMom V =2-10"m° maxomurcs 0,02 kr asora (N,)mox mapieHmeM
P=09-10°Ia. Onpenenure CpeHIOK KBAJPaTUYHYIO CKOPOCTh MOJEKYJ Ta3a; YHUCIO MOJIEKYII,
HAXOJIAIIUXCS B COCY/IC; IUIOTHOCTH rasa. [1,6 10°m/ c; 4,3-10%%; 10ke/ 1°]

5.7. TInotHOCTH HekoTOporo raza p =5-10"k2/ m>, a cpesHsAs KBagpPAaTHIHAS CKOPOCTH MOJIEKYIT

sToro raza pasna 600 m/c. Onpenenute qaBjieHHe, KOTOPOE OKa3bIBaeT rasz Ha cTeHku cocyaa. [600 I1a]

5.8. Omnpeznenure CpeJHIOI KBAaIpPaTUUYHYIO CKOPOCTh MOJIEKYJ HEKOTOPOro rasa, IUIOTHOCTb
Kotoporo npu nasnesun P =1,1-10°ITa pasna p = 0,024xz/ m>. KaxoBa mMacca OJHOTO MOJS 3TOTO
rasa, eciii 3HaYeHHe [IOTHOCTH AaHo npu temnepatype 27°C ? [1172,6 m/c; 0,005 kr/mois]

5.9.6 r yroexucyoro raza (CO,) u 5 r 3akucu azora ( NO, ) 3anmonmsror cocyn o6bémom 2-107° 1,
Haiitn o61ee napieHne B cocye npu Temmnepatype 400 K. [4,15-10° ITa ]

5.10. Onpenenute MosipHyI0 Maccy cMecu kucnopona (O, ) maccoit 25 r u asora (N, ) maccoit 75
T. [28,9'10_3K2/M0ﬂb]

5.11. Onpenenure IOTHOCTH cMecH ra3oB Bogopona ( H,)maccoit 8 r u kucnopona (O, ) maccoit
64 r ipu Temnepatype 290 K u npu nanennu 0,1 MITa. a3 cunrats uaeansaeM. | 0,498x2/ 1]

5.12. bamutorn Bmectumocthio 20 1 comepxuT cmech Bomopona (H,) m asora (N,) npwm
temneparype 290 K u nasnenuu 1 Mlla. Onpenenute maccy Bogoposa, eciiv Macca cMecu pasHa 150 r.
[6,3 r]

5.13. B 3akpeiToM cocyae BMecTuMOcThio 20 1 Haxoasrcs Bopopon ( H,)maccoit 6 T u renmii

(He)maccoit 12 r. Ompenenure naBieHHE M MOJSIPHYIO MacCy Ta30BOM CMecH B COCyaAe, €Cld

Temmeparypa cmecn 300 K. [0,75 MITa; 310° kr/mois]
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5.14. Cmech kucnopona (O, ) u asora (N, ) mpu Temneparype 27°C HaXOmMTCA MOJ JaBIEHHEM
230 Ila. Macca kucnopona cocrasisier 75% ot oOmielr maccol cMecu. OmpenennTe KOHUEHTPAUIO
MOJICKYJI Ka)KI0T0 M3 Ta30B. [4-10%m7%;15 -1022M_3]

5.15. B cocyne Bmectumocthio 0,3 1 npu temneparype 290 K nHaxoautcss HEKOTOphI ra3. Ha
CKOJIBKO [IOHM3HTCS JABIICHHE Ia3a B COCYJIE, ey n3-3a yreukn et 10° monexyn? [133 ITa]

5.16. J1Ba cocyna onunakoBoro o0béma coaepxkar kuciopon (O,). B ogHoM cocyne naBnenue 2

MIla u Temneparypa 800 K, B apyrom nasnenue 2,5 Mlla, a temneparypa 200 K. Cocynbl coenuHumm
TpyOKOM M OXJIamuiIM Haxojasmuiicss B HuX kuciopon jgo 200 K. Onpenenurte ycTaHOBHUBIIEECS B
cocynax nasienue. [1,5 Mlla]

5.17. Omnpenenute CpeNHION KUHETHYECKYI0 HHEPTrUI0 TOCTYNATEIbHOTO JABUKEHUS OJHOU

MOJICKYJIBI U Temreparypy raza npu aasicaun 0,5 klla, ecnu KOHIEHTpaIMs MOJEKYN ra3a paBHA
102 m°. [7,5-107 [Ine; 362K ]

5.18. Bo ckonbko pa3 cpeHsis KBajpaTHUHAs CKOPOCTh IMBUIMHKH, B3BEHICHHOW B BO3/lyX€, MCHbIIIE
cpemHeil KBaApaTHYHON CKOPOCTH MONEKya Bosayxa? Macca mbummaka 107°2. Bosmyx cumrtats
OJTHOPOJIHBIM I'a30M, MOJISIPHAs Macca KoToporo paBHa 0,029 kr/mois. [B 1,44-107 pa3]

5.19. Onpenenure CpeaHIO KBaIpPaTHYHYIO CKOPOCTh MOJIEKYJBI Ta3a, 3aKiI0OUEHHOTO B COCY]
BMECTUMOCTBIO 2 11 mo naBiieareM 2 klla. Macca rasa 3 r. [4 km/c]

5.20. Omnpenenute Haubosiee BEPOSITHYIO CKOPOCTh MOJIEKYJ Ta3a, IUIOTHOCTh KOTOPOTO IpH
nasnennu 40 xI1a cocramser 0,35kz/ m®.[478 m/c]

5.21. Onpenenute Hauboiee BEPOSITHYIO, CPEAHIOI apu(PMETHUECKYIO B CPEIHIO KBAaIPaTHUHYIO
ckopoctu monekyn azota (N, ) mpu 300 K. [422 m/c; 476 m/c; 517 m/c]

5.22. TIpu kakoit TeMneparype CpeHsisi KBaapaTu4Hasi CKOpocTh MoJiekyl kuciopona (O, ) 6onbiie
ux Hambomee BeposTHoM ckopocTH Ha 100 m/c. [381 K]

5.23. Omnpenenure cpeaHIO apu(PMETHIECKYI0 CKOPOCTh MOJIEKYJ Ta3a, €CJIM W3BECTHO, UYTO HX
CpeaHss KBaJpaTu4Has ckopocTh 1 km/c. [920 m/c]

5.24. Cwmech remus (He) u aprona ( Ar) maxomutcs npu temmeparype 1200 K. Ompenenure
CPEIHIOI0 KBAJPAaTHUYHYIO CKOPOCTh U CPEHION KMHETHUYECKYIO SHEPTHUIO MOCTYNATEIbHOTO IBMKEHUS

aTOMOB TeJHs U aproHa. [remmii: 2730 m/c; 2,48-107°° /e ; apron: 864 m/c; 2,48-107° [inc )]

5.25. Wcnonb3yst 3aK0H pacupeneseHus MOJIEKYJI UIeabHOTO ra3a Mo CKOPOCTSIM, HAaWTH GopmyTy

Hauboiee BepOsTHOM ckopoctu. [U, = 4/2KT/m; ]

5.26. HCHOJ’ILBYSI 3aKOH pacipCACICHUA MOJICKYJI UICAJIBHOI'O Ir'a3a M0 CKOPOCTAM, HalTH CpCAHIOIO

apu(METHYECKYIO CKOPOCTh MOJIEKYJI. [<U> = J8KT/zm, ]
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5.27. Ucnonb3ys 3aKOH paclpeieeH sl MOJIEKYJ UI€aIbHOIO ra3a 1o CKOpOCTsIM, HAMTH CPEeHIO0

KBaJPaTUYHYIO CKOPOCTb. [<Um> = /3kT/m, ]

5.28. Hcnonw3yst (yHKIUIO pacnpeneneHus MOJEKYJd MICIbHOTO ra3a IO JHEPrusiM, HalTu

CPEIHIOI0 KHHETHYECKYIO SHEPruio MoIekyiL. [3/2 KT ]

6. OCHOBBI paBHOBECHOH TePMOIHUHAMUKH

6.1. Cunrast a3ot ( N,) uIeambHBIM ra3oM, ONPENSIUTE €ro YACIbHYIO TEIUIOEMKOCTh IS
M30XOpHOT0 U n3006apHoro nporeccoB. [42 JIx/(kr-K); 1,04 x/(xkr-K)]

6.2. Haiinute ynmenpHyto TtemoéMkocth yriekucioro raza (CO,) mns u3oxopHOro u
n300apHoro mporeccoB. [567 JIx/(kr-K); 755 JIx/(kr-K)]

6.3. Haiinute ynenbHYIO TEII0EMKOCTh IPHU MMOCTOSHHOM JAaBJICHUN XJIOPHCTOTO BOJOPOaA
(HCI ) u Heona ( Ne).

[800 JTx/(xr-K); 1025 JIx/(xrK)]

6.4. Haiinute mns xucnopona (O,) oTHOmEHHE yAENbHOH TEIIIOEMKOCTH IPH HOCTOSHHOM
JaBJICHUH K YICIbHON TEINIOEMKOCTH MPU MOCTOSTHHOM o0beme. [1.4]

6.5. TIJIOTHOCTH HEKOTOPOrO JBYXaTOMHOIO Ta3a INPU HOPMAaJbHBIX YCIOBHSIX paBHa 1, 43
kr/m>.UeMy paBHBI VEIbHBIC TEIUIOSMKOCTH TIPH [OCTOSHHOM IABJICHHH M IIPU [OCTOSHHOM 06beMe
3TOrO ra3a?

[650 JTx/(xkrK); 910 Jx/(kr-K)]

6.6. Ompenenute yAeNnbHbIE TEMJIOEMKOCTH MPU TMOCTOSHHOM JIaBJICHHUH M TPH TMOCTOSHHOM
o0BeMe, eclTi U3BECTHO, YTO HEKOTOPBIN ra3 MPU HOPMAIHHBIX YCIOBHUSAX UMEET YICNIbHbBIH 00beMm 0,7
M>/kr. Uto 310 3a ras? [649 x/(xrK); 909 ix/(kr-K)]

6.7. Cunras a30T UACATBHBIM T'a30M, ONPENEINUTE €r0 MOJSIPHYIO TEIUIOEMKOCTH MPH TOCTOSHHOM
00béMe U mpu ocTossHHOM AaBienuu. [20,8 Ix/(Mons-K); 29 ITx/(Mons K)]

6.8. OmnpenenuTe MOJSIPHYIO Maccy JBYXaTOMHOTO rasa, €ClId U3BECTHO, YTO Pa3HOCTh YIEITbHBIX
TEIUIOEMKOCTEN ATOro rasa MHpU MOCTOSIHHOM O0bEME M NpU TMOCTOSIHHOM JIaBJeHHH paBHa 260
Jix/(xkr-K). [0,032 kr/mons]

6.9. Halinute ynenbHble TEIUIOEMKOCTH MPH MU300apHOM M M30XOPHOM MPOIEcCaX HEKOTOPOTO
raza. M3eecTHo, 4TO MossipHas macca ero pasHa 0,03 xr/monb, a orHomenue C,/C, =1,4.[693
Jx/(xr-K); 970 Tx/(xr-K)]

6.10. Jlima HEKOTOpOro ABYXaTOMHOTIO Ta3a yjAelibHas TEIJIOEMKOCTh MPHU MOCTOSSHHOM JABJICHUU

paBHa 14.7-10% Jix/(xrK). Yemy paBHa Macca oHOro Moust 9Toro rasa?[0,002 kr/moub]
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6.11. OnpenenuTe ynenbHBIE TEIUIOEMKOCTU MPHU MOCTOSHHOM O0BEME M TOCTOSHHOM JIaBJICHUU
aist emecu yritekucioro (CO, ) rasa maccoit 3 r u asora( N, )maccoit 4 r. [667 x/(kr K); 917 Ix/(kr
K)]

6.12. Kucnopox (O, ) maccoit 1 kr Haxoaurcst mpu Temmeparype 320 K. Onpenennte BHYTPEHHIOIO
SHEPIUt0 MOJIEKYJI ra3a. ['a3 cuurarh uaeanbHbiM. [208 kx|

6.13. B 3akpsITOoM cocyze Haxoxutesi cmech a3oTa ( N, ) maccoii 56 r u kucnopona (O, )maccoii 64

r. Onpe/iennTe H3MEHEHHE BHYTPEHHEH SHepriu cMecH, eciu eé oxnamunu Ha 20°C.[1,66 kJIx]

6.14. Kakas paboTa coBepIuaercsi Ipy H30TEPMHUYECKOM paciupennu Bogopoaa ( H,) maccoii 5 T,
B3stitoro npu 290K, eciu gaBieHre yMeHbIaeTcst B Tpu paza? [6627 JIx]

6.15. OmpezenuTe KOIMYECTBO TEILIOTHI, KOTOPOE Hamo coodumth kucnopoay (O, ) oosémom 50 i
IPY M30XOPHOM HarpeBaHUM, 4TOOBI aBieHHe oBbickioch Ha 0,5 MIla.[62,5 k/Ix]

6.16. Bo ckonbko pa3 yBenmuuutcs 006éM 0,4 moab Bogopoaa ( H,) mpu remneparype 300 K npu
M30TEPMHUYCCKOM PACIIMPEHUH, €CITU MPH ITOM T'a3 MOJIY4UT KosmuecTBo Teriotsl 800 Ix? [2,23]

6.17. PabGorta pacmupeHusi HEKOTOPOrO IBYXaTOMHOIO HJCAJIBHOTO rasza cocTaBisieT 2 kJ[xk.
OrmpenenuTe KOJIUYECTBO MOJABEICHHON K Ta3y TEIUIOTHI, €CIH MPOLECC MPOTEeKal H30TePMUUECKU. [2
KJIx]

6.18. PabGorta pacmupeHuss HEKOTOPOTO JIBYXaTOMHOIO HJCAIBHOTO raza cocraBiseT 2 kK.
Omnpenenute KOJMUYECTBO MOJIBEICHHOM K Ta3y TEIJIOTHI, €CITU MPOIecC MPpoTeKan n3o0apHo. [7 kJx]

6.19. JlBa Moyl JIBYXaTOMHOI'O HJEaJbHOI'O TIa3a HArpeBalOT IpPHU IOCTOSSHHOM oO0BbeMe [0
temnepatypbl 289 K. Ompenenure KOJIWYECTBO TEIUIOTHI, KOTOPOE HEOOXOIUMO COOOIIUTH Tasy,
YTOOBI YBEJIMYHTH €ro JaBiieHue 3 pasza. [34 kx|

6.20. 1o kakoii TeMIiepaTypbl OXJaJAUTCsA BO3yX, HaxoAsamuics npu temneparype 273 K, eciu on
paciupsiercst anuabdaTHo, U pu 3TOM 00bEM ero yBennuuBaetcs B qBa paza?[207 K]

6.21. I'a3 pacummpsieTcst aguabaTHO U IPU 3TOM €ro 00BEM yBEIMUMBAETCS BJIBOE, a TeMIlepaTypa
nagaeT B 1,32 paza. Haittu unciio crenenei cBo0o b 3TOr0 rasa. [i=5]

6.22. Azor (N,), nHaxommBmmiics npu Ttemmeparype 400 K, mnoasepriam ammaGaTHOMY
pacupeHnio, B pe3ylbTaTe KOTOPOTO €ro O0beM YBENWYMJICS B S5 pa3, a BHYTPEHHSS JHEPIHs
ymenbimiachk Ha 4 kJIx. Onpenenure Maccy azoTta. [28 1]

6.23. Azot (N, ) maccoii 14 r cxxumarot m3otepmudecku npu temreparype 300 K ot masienus 100
k[la no naBnenuss 500 xIla. Ompenenurte H3MeHEHHE BHYTPEHHEW »HHepruu, paboTy cCxKaTus,

KOJIMYECTBO BbiaeuBIIeics TernoThl. [0; -2 kJx;-2 kJx]
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6.24. Tlpu u3ob0apHOM HaArpeBaHUM HEKOTOPOro HaeanbHOro rasza (2 monp) Ha 90 K emy ObuIO
coobmieno 5,25 xJx temnorsl. Onpenenure paboTy, COBEpIIAEMYIO ra30M, H3MEHEHHUE BHYTpPEHHEH

SHEPIUH rasa; BEIMIUHY ¥ =C, / c, - [0,6 x/Ix; 1,5 x/Ix; 1,4]

6.25. Ilpu wm3orepmumueckoM pacumpenun 2 r aszora (N,) mpm temmneparype 280K 00bBEM
yBenuuuics B ABa pasa. Onpenennure cOBEPIIEHHYIO ra3oM paboTy, U3MEHEHHE BHYTPEHHEH sHepTrun
1 KOJIMYECTBO TEILIOTHI, Oay4eHHoe rasom. [115,2 JTx; 0; 115,2 JIx]

6.26. Azot (N,) maccoii 0,1 kr n3o6apno Harper ot temneparypsl 200K o Temneparypsr 400K.

Onpenenure paboTy, COBEpUIEHHYIO ra3oM, MOJIYYCHHYIO UM TEIUIOTY U HM3MEHEHHE BHYTpPEHHEH
snepruu. [5,9 xJx; 20,7 xkJIx; 14,8 kJ{x]

6.27. Kakast 1oyisi KOJIMYECTBA TEIUJIOTHI, MOJBOJUMOTO K HJCATHLHOMY JIBYXaTOMHOMY rasy IpHu
M300apHOM MpoIlecce, pacXoyeTcs Ha yBeNMYeHHE BHYTPEHHEH dHEpruM W Kakas J10Jid — Ha paboTy
pacmmpenus? [0,71; 0,29]

6.28. Bomopox ( H,) maccoii 6,5 T npu remneparype 300 K 1 mocTOSHHOM JJaBIeHUU pacuInpsieTcs
BJIBOE 3a CYET MPHUTOKa Teruia u3BHe. Ompenenure paboTy paclIMpeHHsl, U3MEHEHHE BHYTpEHHEH
SHEPI'UHU T'a3a U KOJHMYECTBO TEIIOTHI, oxydeHHoe TazoMm. [8,1 kJx; 20,2 kJIx; 28,3 kJ{x]

6.29. 2 kmons yrinekucnoro rasa (CO,)narpeBarorcsi mpu moctossHHOM aaBieHud Ha 50 K.
Haiinure w3aMmeHeHWe ero BHYTpEHHEW »HHEpruu, paboTy paCHIMPEeHHUs] U KOJUYECTBO TEIUIOTHI,
nosiydeHroe razom.[2500 k/Ix; 830 kJ[x; 3330 k/Ix]

6.30. Onpenenute mMoKazarenb aauadaThl AN CMECH ra30B, coaepkaiieii renuit ( He ) maccoit 8 r u
BoJopoa Maccoit (H,) 2. [1,55]

6.31. Ilpum ammabatHOM pacmupeHnd JBYX Moinb kucinopoma (O,), Haxomsmerocs mpu

HOPMAaJIbHBIX YCIOBUAX, 00BEM yBenuuuics B 3 pasza. Onpenenure M3MEHEHUE BHYTPEHHEH 3HEpPruu
rasa u pabory pacumpenus rasza. [-4,03 kJlx; 4,03 k/x]

6.32. T'a3 cosepwaer nukn Kapno. IIpu atom oH momywaer ot HarpeBarens 41,9 x/[k TemnoTsl.
TemnepaTrypa HarpeBatess B TpU pasa BBILIE TEMIEPATypbl XodoauiabHIKa. Kakyro paboTy coBepiini
raz? [28 xJIx]

6.33. T'a3, coBepmaromuii 1uka KapHo, ornan XxonoawnbHUKY 67% TEIIOTHI, MOJIYYEHHOM OT
HarpeBateis. OnpeaennuTe TeMIepaTypy XOJoJMIbHEKA, eClii TeMiiepaTypa HarpeBateis 430 K. [288
K]

6.34. Bo ckombko pa3 yBemmuutcs KIIJI nmkna KapHo mnpy MOBBIIEHMHM TeMIepaTypsl
Harpesarens ot 380 K mo 560 K? Temneparypa xonoaunbauka 280 K. [1,9]

6.35. T'a3, coBepmaromuii nuka KapHo, otnan xonmoaunbHUKy 14 kxJDx Temnorsl. Omnpenenurte
TeMIIepaTypy HarpeBarells, €ciiu NMpu Temmeparype xonomwibHuka 280 K paborta mukna paBHa 6

k/[x.[400 K]
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6.36. UneanbHblil Ta3, coepatromuii nuka Kapao, 70% konudecTBa TEIIOTHI, MOJIYYEHHOTO OT
HarpeBarelsl, OTAaeT XOJOAWIbHUKY. KoJIM4ecTBO TEIUIOTHI, MOJy4yaeMOe OT HarpeBaressi, paBHO 5
k/[x. Onpenenute KII/I uukia u paboty, coBepiieHHYI0 npu noiaHoM mukie. [30%, 1.5 kx|

6.37. UneanbHslil ra3 coBepiiaeT nukia KapHo. ['a3 moaydusn ot HarpeBaTeisi KOJIMYECTBO TEIIOThI
5,5 xIx u cosepmun padory 1,1 xJlx. Onpenenmre KIIJ[ nmkia u OTHOIICHHE TEMIEPATyp
HarpeBaTels 1 xonoauibHuka. [20%; 1,25]

6.38. Tpu Mo UaCATBHOTO IBYXaTOMHOI'O T'a3a, 3aHUMAIOIIET0 O0BEM 5 J1 M HaXOJISIIET0oCs MO/
nasienreM 1 Mlla, noasepriu uzoxopnomy HarpeBanuto A0 500 K. Ilocne 3Toro ra3z u3orepMudecku
pacummpuiIcs 10 Ha4aJbHOTO JABJICHUS, a 3aTEM OH B pe3yibTaTe M300apHOTO CXKaTHs BO3BPAIIEH B
nepBoHavYalIbHOE cocTostHre. Onpenenute KodPUITUESHT MOJIe3HOTo AeicTBrs mukia. [13,3%]

6.39. Pabouee Teno — uaeaNbHBIN ra3 — TEMJIOBOTO JBUTATENS COBEPIIACT LIMKII, COCTOSAIIUN U3
MOCNIE0OBATENbHBIX MPOIECCOB: M300apHOro, aauabdaTHOroO M H30TepMHYecKoro. B pesynbrare
n3o0apHoro mporecca ra3z Harpepaercs ot 300 K no 600 K. Onpenenure ko3pPuImMeHT mone3Horo
nercTBus TerioBoro asurarens. [30,7%]

6.40. Haiimute k03¢ (dULKMEHT MOJIE3HOTO NEHCTBUS LMKIA, COCTOAIIETO U3 JIBYX HU30XOp U JBYX
anuabat. PabounM BemiecTBOM sBJIsieTCsl a30T. VM3BecTHO, 4To B mpenenax IukiIa o0BbEM Tasza
mmensiercs B 10 pa3, t.e. V., V., =10. [60%]

6.41. Ilpu HarpeBaHuu 2 MOJIb ABYXaTOMHOTO UJCAIHHOTO T'a3a €ro TeMIiepaTypa yBeIuIuIach B 2
pasza. OnpenenuTe H3MEHEHHE SHTPOITUH MTPH N30X0pHOM mporiecce. [28,8 [Ix/K]

6.42. Ilpu HarpeBaHuM 2 MOJIb IByXaTOMHOTO HJI€aJIbHOIO T'a3a €ro TeMIeparypa yBeauuusiach B 2
paza. Onpeaenute U3MEHEHHE YHTPOIUHU MTPU U300apHoM mportiecce. [40,3 Jx/K]

6.43. Haiinute n3MeHeHne SHTPONUH Npu n300apHOoM pacuupenuu 8r renus ( He ) ot oobvema 10 1
1o oobema 25 1. [38,1 JIx/K]

6.44. Haiiure u3MeHEHHE SHTPOIMH TIPH U30TEPMUYECKOM paciiupeHuu 6 r Bogopoxa ( H,) ot
10° 10 0,5:10° Ma. [17,3 /K]

6.45. Haiiinte N3MEHEHNE SHTPOIHH NIPH n3oTepMuieckoM pactmpernn 10,5 r azora (N, ) ot 2n
1o 5 . [2,9 Ix/K]

6.46. Haiinute u3mMeHeHWe 3HTPONNU NpH IuiaBileHuH | Kr apaa, Haxonsauierocs npu 0°C. [1230
Jx/K]

6.47. Haiinute M3MEHEHHE SHTPONUHM TpU M300apHOM pacmmpeHun 6,6 r Bogopoma (H,) mo
yaBoeHust oovema. [15,8 Jx/K]

6.48. Asor maccoit (N,)28 ragmabaTHOo pacmmpuian B 2 pas3a, a 3areM H300apHO CXKalH 0

HayabHOTO 00bEMa. Omnpeaennte U3MEHEHUE SHTPOMHUH ra3a B XOJI¢ YKa3aHHBIX mpoiieccoB. [-20,2

Tok/K]
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6.49. Haiinure npupamienne suTponun npu pacmupennn 0,2 r sogopoaa ( H,) ot o6wséma 1,5 1 1o
00BEMa 4,5 71 mpu MOCTOSIHHOM JABJICHUU U TIPU MocTostHHON Temmepatype. [3,1 JLx/K; 0,91 JIx/K]

6.50. B ogaOoM cocyne, 00b&M koToporo 1,6 i, Haxoautest 14 mr azora (N,). B npyrom cocyne,

00béM KkoToporo 3,4 i, Haxomurcs 16 mr kucnopona (O, ). Temmeparypsl ra3oB paBHbl. COCybI

COCAMHAIOT, U ra3bpl mepememuBaroTcs. Haltu mpupamieHue SHTpONMM IpU 3TOM mponecce. [6,3

Mx/K]

7. OCHOBBI HEPABHOBECHOI TePMOJAUHAMUKU. SIBJIeHUS NepeHoca

7.1. Onpenenure CpeaHION AIMHY CBOOOAHOrO npobera MoJIeKys KUCIOPO/Ia, HaXOSAIIerocs pu
temrniepatype 0°C, eciu cpeiaHee UYMCIO CTOJIKHOBEHMM, HCIBITBIBAEMBIX MOJIEKYJION B 1c, paBHO
3,7-10% [115 um]

7.2. Beluucnure CpeqHIOn UIMHY CBOOOJHOTO Mpodera M BpeMs MeXAy ABYMS CTOJIKHOBEHHSIMHU
MOJIEKYJI KUCJIOpOJia IpH JaBieHuu 1,5 10° Mm pT. ct. u Temneparype 17°C. [50m; 0,11c]

7.3. Haiinure cpeHIO0 JUTMHY CBOOOTHOTO IIPpOOera aTOMOB TeJUs B YCIOBUSX, KOTJa TUIOTHOCTh
resust paBHa 2,1 102 kr/v>. [1,8 MxM]

7.4. YUemy paBHa cpeAHsis [UTMHA CBOOOAHOrO mpobera MOJIeKyJl BOJIOpOAa pH JAaBICHUU 107 MM
pT.cT. 1 Temneparype S0°C? [0,142m]

7.5. Ilpu xakoM JaBJIEHUU CPEAHSISI AJIMHA CBOOOAHOIO Mpodera MoJeKyJl BOJIOpO/a paBHa 2,5 cM,
ecym TeMreparypa raza paBaa 67°C? JluameTp MoIeKybl Bogopoaa npumute paBubm 0,28 um. [0,539
I1a]

7.6. Haiimute cpeiHio0 JUIMHY CBOOOJHOrO mpoOera MoOJeKyd BO3[AyXa HpU HOPMaJbHbIX
ycinoBusX. JlnaMerp Mosiekys BO3iyxa MPUMUTE PaBHbBIM 3+ 108 em. [9,43 107 M]|

7.7. Haiimute cpeaHee 4HCIIO CTOJIKHOBEHMH B 1c Mojekyn a3zota mpu Temmepatype 27°C u
nasnenuun 400 mm pr.ct. [2,45 106'1]

7.8. OnpenenuTe CpeIHIO MPOAOKUTEIBLHOCTh CBOOOJHOrO Mpobera MOJEKYNI BOAOPOAa MpU
temnepatype 27°C u nasnenuun 0,5 klla. [{nametp Monekysnasl Bogopoja npuMuTe paBHbIM 0,28 HM.
[13,3 He.]

7.9. CKOJIBKO CTOJKHOBEHMI MEXIy MOJEKYJIaMH MPOUCXOAMT 3a lc B 1 e’ BOJIOPOJIA, €CIIH
MJIOTHOCTh BoJopoAa 8,5 10%xkr/m® u temrnepatypa 0°C? [1,3- 10290'1]

7.10. B 6annone, 06bemM KOTOpOTO 2,53 J1, COAEPKUTCS yraeKuCbii ra3. Temneparypa raza 127°C,
JTaBIICHIE 1,3-104 [Ta. Haiimute uwncino MmoJjiekya B OauyIOHE W YHCIO CTOJKHOBEHHH MEXIY
MoJieKynaMH 3a lc. JluamMerp MOJEKyJbl YIJIEKHCIoro rasa npumure pasHeiM 0,4 HM. [6,0- 10%;

2,2:10%c!]
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7.11. Cpennsis yMHa CBOOOAHOrO Tpodera MOJEKyl BOJIOpOJA MPH HOPMAJIbHBIX YCIOBHUIX
cocraBiseT 0,1 mxMm. OnpeaenuTe CpeHIO UTMHY X cBOOOAHOTO npobera npu gasieann 0,1 mlla,
€CJIM TeMIlepaTypa raza ocraercsi nocTossHHOU. [ 100 M]

7.12. Onpenenure MIOTHOCTh BO3yXa B COCY/E, KOHIIEHTPALMUIO €r0 MOJIEKYI, CPEJHIOK AJIUHY
cBOOOHOTO TIpoOeTa MOJIEKYII, €clii cocy oTkadeH o nasienus 0,13 Tla. [luamerp monekyn Bo3ayxa
npumute paBHbiM 0,27uM. TemrniepaTypa Bo3ayxa 27"C.[1,51~10'6 KF/M3; 3,14 10° M'3; 0,1 m]

7.13. Omnpenenute kodpduuument aupdy3sun KuCIopoaa TMpH HOPMAIbHBIX  YCIOBHUSX.
DddeKkTUBHBIN TUaMeTp MOJICKYJ KHCIIopoaa npuMuTe paBHbiM 0,36 HM. [9,18- 10° MZ/C]

7.14. Onpenenure Maccy asoTa, MPOIIEANIEro BeaeacTsue auddys3un yepes miomanaky 50 cM’ 3a
20 ¢, eCM TpajMeHT IUIOTHOCTH B HAIPABICHHH, IMEPICHIMKYIAPHOM IUIOManKe, paBeH 1kr/m”,
Temmnepatypa a3zota 290 K, a cpennss mmHa cBobogHoro nmpobera ero Mojekyn paBHa IMmkwm. [15,6
Mr |

7.15. Ouennre cpenHIO IHHY cBOOomHOTro mpobera m koddpduument muddysun MOHOB B
BOJIOPOJIHOM Mia3me. Temrmeparypa mia3Mbl 10" K, 4mcino woHoB B 1 cM® masmsl paBHO 10%. [Ipun
yKa3aHHOI Temmepatype 5h(eKTHBHOE CedeHre HoHa BOIOpoaa cuntath paBbM 4-10 20 cm?, [~107
M; ~107 MZ/C]

7.16. Haiigure xo3dduument nmuddys3un Bomopoaa Mpu HOPMAIBHBIX YCIOBHUSX, €CIU CPEIHSS
JUTHHA CBOOOHOTO MpoOera MOJIEKYII MPU ATUX YCIOBHUsAX paBHa 1,610 M. [0,91-10™ M/c]

7.17. Haiiaure kodbuument quddy3uu rems mpi HOPMaTbHbIX YCIoBHAX. [8,5:107 M2/c]

7.18. Ompenenute, BO CKOJBKO pa3 OTIMYAOTCd KO3(PPUIMEHTHl TUHAMHUYECKOH BSI3KOCTU
YIJIEKUCIIOro ra3a U a3oTa, eciii 00a ra3za HaxoAATCs NP OAMHAKOBOW TeMmIiepaType ¥ OJHOM U TOM
kKe JTaBJIeHUH. DPPEKTUBHBIE TUAMETPbl MOJIEKYJ 3TUX I'a30B paBHBL [1,25]

7.19. Azor naxomurca mnox pnasineHueM 100 xIla mpu Ttemmeparype 290 K. Omnpenenure
KodppuunenTs! 1uddy3un 1 BHYTpeHHEro TpeHus. D) eKTUBHBIN TuaMeTp MOJIEKYJ a30Ta IPUHSATH
paBrbiM 0,38 BM. [9,74-10° M?/c; 1,13-10° kr/(M-c)]

7.20. IIpu xakoMm JaBjieHUHM OTHOILIEHUE KO3(UIIeHTa BHYTPEHHEr0 TPEHUs HEKOTOpPOro rasa K
kodpduunenty ero quddys3un pasxo 0,3 1/, a cpeaHss KBaJpaTHUHasi CKOPOCTh €0 MOJIEKYJ paBHA
632 m/c? [40 xI1a]

7.21. Haiinure cpeqHio0 JIMHY CBOOOJHOTO Mpobera MoJiekyin renus npu temneparype 273 K u
nasinennn 10° Tla, eci TpH STHX YCIOBHSX KOd(Q(UIMEHT BHYTPEHHEro TPEHHs IS HEro paBeH
1,3-10*r/(em-c). [1,84-107"m]

7.22. Koapounmentsl auddy3un U BHYTPEHHEro TPEHUs NPU HEKOTOPBIX YCIOBHUSAX PpaBHBI
coorserctBenno 1,42 cm%c u 8,5-10°He/m%. Haiitn uncio MOJIEKYJl Bojaopoja B 1 M IIPU OTUX

yenosusix. [1,8-10% M

57



7.23. Camouner neTuT co ckopocThio 360 km/u. Cumrasi, 4yTO CIOW BO3/AyXa Yy KpblUla caMmolieTa,
YBJIEKAEMbI BCJIEJCTBUE BSI3KOCTH, paBeH 4 CM, HAWTH KacaTelbHYIO CHILY, JACHCTBYIONIYIO Ha
KaKJbI KBaJpaTHBIN METP MOBEPXHOCTH Kpbula. JnameTp MOeKyJsbl BO3AyXa MPUHATH paBHbIM 3-10°
8em. Temneparypa Bozayxa 0°C. [0,045 H]

7.24. Onpenenure KO3PPUIUESHT TEIUIONPOBOAHOCTH a30Ta, HAXOMIAIIETOCS B HEKOTOPOM 00BbeMe
npu temneparype 7°C. OddexruBnbnii muamerp Mosiekyn mnpumurte paBHeiM 0,38 HM. [8,25
MBT/(M-K)]

7.25. Kucnmopoxg HaxXoguTCs TPU HOPMAIbHBIX ycioBusX. Ompenenure KodhHUIHMEHT
TETUIONPOBOJHOCTH KHCIopona, ecid d(h(eKTuBHBIA nuameTp ero mojekyn paBeH 0,36 HM.[8,49
MBT1/(M-K)]

7.26. KoadduiueHT TermionpoBOAHOCTH Kuciopoaa mpu temmeparype 100°C paBen 3,25-107
B1/(M°K). Beruucnure ko3 duiiueHT BI3KOCTH MpU 3TOM Temmeparype. [5,0- 10° kr/(m-c)]

7.27. TlpocTpaHCTBO MEXAY IABYMs IMapajUIeIbHBIMU IJIACTUHAMHU ILI0MIa610 150 cM® Kakzas,
HaxXOJIIMMUCA HAa PAacCTOSHMM 5 MM Jpyr OT Jpyra, 3amojiHeHO KucinopojoMm. OJHa IuUlacTHHA
noaaepxkuBaerca npu remneparype 17°C, apyras — npu temneparype 27°C. Onpeaenure KoJIm4ecTBO
TEIUIOTHI, MPOIIEAIIee 32 5 MUH MOCPEACTBOM TEIUIONPOBOJAHOCTH OT OJIHOM TUIACTUHBI K JPYTOM.
Kucnopox HaxoauTcss mpu HOPMANBHBIX YCIOBUSAX. D()(EKTUBHBIA AMAMETp MOJIEKYJI KHCIOpoJa
cuntath paBHbIM 0,36 HM. [76,4 [Ik]

7.28. B cocyne o0beMOoM 2 J1 HaXOIUTCA 4-10% MOJIEKY AByXaToMHoro rasza. Koaddumuenrt
terutonpoBogHocTH raza paseH 0,014 Bt/(m-K). Haittu kospduuuent muddy3un rasa mpu 3THX
yCJIOBHSIX. [2 10° M?/c]

1. VYroa ¢ Mexny MakcuMyMaMH 1-ro u 2-ro nopsakoB coctasisier ¢ = 8°. Halitu 1yinHy BOJIHBI
MOHOXPOMAaTHUYECKOTO CBETa, MaJaoLIer0o HOPMAIbHO Ha AU(PPAKIIMOHHYIO PELIETKY, eCllu ee
nepuoa d = 3,11 MrM.

2. Ha nudpakumonnyro pemerky ¢ N = 500 mrpux/mMMm nanaer Oenblii cBeT. 3a pelIeTKOH, B
HEMOCPEACTBEHHON OJIM30CTH K HEW, yCTaHOBJEHa coOuparomas JuH3a ¢ (OKYCHBIM
paccrosiaueM f=2 m. B (hokanbHOI MIIOCKOCTH JIMH3BI YCTAHOBIIECH dKpaH. ONpenenuTh JUIHHY
criekTpa 1-ro mopsiika, eciiy rpaHullbl BUAUMOTO criekTpa A = 404,66 HM u A = 656,26 HM.

3. OnpenenuTh MakCUMAaJIbHBIN TOPSAIOK CHEKTpa, KOTOPBIM daeT Iuiockas AudpakiimoHHas
pemetka ¢ N = 500 mTpux/ mm. Ha perierky HopManbHO MajeT MOHOXPOMAaTUYECKUI CBET
JUTHHOU BOJTHBI A = 546 HM.

4. Ha nudpaknuoHHylo pemierky HOpPMajbHO NaJaeT CBeT. YTon JUdpakuuu A JTUHUA
cnekrpa C (A = 656 HM) Bo 2-M nopsiike ¢ = 30°. Haiitu yron audpakiuuu Uit JUHAM CIIEKTpa

B (4 = 546 um) B 4-M nopsiaxe.
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10.

11.

12.

13.

OnpenenuTh 9UCIO0 MTPUXOB HA | MM B TU(MPAKIIMOHHON pelIeTKe, eCiIi Py HAOIIOICHIH B
MOHOXPOMATHYECKOM CBETE ¢ A = 565 HM MakCUMyM 3-T0 MOpsiiKa OTKIOHEH Ha yroi ¢ = 10°.

Ha mudpakumonnyro pemerky ¢ N = 400 mrpux/MM magaeT HOPMAaJIbHO
MOHOXPOMATUYECKUH CBET C JJIUHOHM BOJHBI A = 656 HM. Haiitu o0Omiee yucio
TU(QPAaKIUOHHBIX MAaKCUMYMOB, KOTOPOE JaeT 3Ta peleTKa, U ONpPeAETUTh YroJl OTKIOHEHHUS
JUIS TIOCJIETHETO MAKCUMYyMa.

OrnpeaenuTh pa3pernaroilyro crmocoOHOCTh TU(PAKIIMOHHON pemeTkun JiuHou L = 125 MM ¢
nepuogoMm d = 1,25 MKM 1 00JacTh JUCIIEPCHH TPU OCBEIICHHH €€ HOPMAJIbHO MaaloliuM
CBETOM C A = 546 HM.

Ha ToHkylo miieHKy majaer nmapajulesbHbI Mydok Oenoro cBera. Yros mnajgeHus o = 52°.
Haiitu tonummny mnenku (n = 1,33), mpu KOTOpoil 3epKalbHO OTPAKEHHBIN CBeT Oynaer
OKpallleH B JKenThIi nBeT (A = 600 HM).

Haittu pagmychl LEHTPAIBHOTO W NATOrO TEMHOTro KoJienr HprooToHa, eciu  Mexay
IJIOCKOBBIYKJION JIMH30M, paguyc KpUBHU3HBI INOBEpXHOCTH KoTopo R = 500 mm, u
IUIOCKOMApaUIebHOM MIacTUHOW HanuT Oenszon. [lokasatenu mnpenoMieHUs IUIACTUHBI U
JTUH3bl OJMHAKOBBI. HalOnoneHus BBIMONHSIOTCS B OTpakKeHHOM cBere ¢ A = 5893 HM.
[Tokazarens nmpenomienus 6enzona n = 1,5012.

Haiitu paccrosinue MeXy MSTHIM U BTOPHIM TEMHBIMH KOJIbIIaMu HbI0TOHA, HaOI10/1aeMBIMU
B OTPOKEHHOM CBETE, €CIM pPaJuyC IUIOCKOBBIYKJIONH JIMH3bI, HAJIOXEHHOM Ha
IJIOCKOMApaUIeNbHYI0 IIACTHHY, paBeH R = 1 M. B KkadecTBe HCTOYHUKA WU3TyYCHHS
WCIIONB3YeTCs HaTpueBas jgammna ¢ A = 589,3 HM.

Konba HeroToHa HaOdromaroTCsl MpHU HAJOKEHUHU IJIOCKOBBIMYKJIOW JIMH3BI C PaglycoM
KpuBU3HBI R1 = 1 M Ha BOTHYTYIO CEepUUECKYIO TOBEPXHOCTh C PAIUyCcOM KpUBHU3HBI Ry = 1,5
M. OmpenenuTs pajuyc MATOTO TEMHOTO KOJbIla B OTPAKEHHOM CBETE, €CU HaOII0JeHUS
Benytcs ipu A = 589,3 Hwm.

[T1nockoBbIMyKJIas 1epeBsiHHAS JIMH3A C PaJAUNYyCOM KPUBU3HBI cheprueckoil moBepxHoctu R =
250 MM HaJIOXE€Ha Ha CTEKJISIHHYIO IJIaCTUHY. J(MaMeTpbl JecsATOro M MITHAALATOr0 TEMHBIX
koJiel; Hpl0TOHa B OTpa’K€HHOM CBET€ PaBHBI COOTBETCTBEHHO g = = 2 MM, 15 = 2,5 MM.
Onpenenuts JUIMHY BOJIHBI CBETA.

Panuycel 1ByX cBeTJIBIX Koyiell HpI0TOHA B OTpaKEHHOM CBETE COOTBETCTBEHHO PABHBI I = 2
MM, I = 4,2 Mm. [TopsigkoBbie HOMEpPA KOJIEI HE OMPEAEISAINCH, OJTHAKO U3BECTHO, UTO MEXKILY
STUMHU KOJIbIIAMH PACIOJIOKEHO €Ile TPU CBETIBbIX Kojbla. Hailtu panuyc KpHUBU3HBI
MIJIOCKOBBIMYKIION JIMH3BI, UCTIOJIB3YEMOM B YCTAHOBKE, €CIIM M3MEPEHUS BBHIMOJIHSIUCH B CBETE

cA=1587, 6 M.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Onpenenuth (POKyCHOE pacCTOSHUE MIIOCKOBBIMTYKJION JIMH3BI B YCTAHOBKE JJIsi HAOMIOIEHUS
koJier; HproToHa, eciu paguyc msaToro CBETJIOro KoJblia paBeH I = 2,6 mM. JIMH3a BbINOJIHEHA
U3 CTEKJIa ¢ MokaszaTesieM mpesnomienus n = 1,4. HabmoieHus: BBIOIHSAIOTCA B OTPAXKEHHOM
cBere (A =589,3 Hm).

JIBe  TUIOCKOBBIMYKIIBIE  TOHKHE JIMH3BI ~ COMPUKACAIOTCS  CBOMMH  CPEPUUCCKUMU
MOBEPXHOCTAMHU. HalTH ONTHYECKYyI0 CHIy TaKOW CHUCTEMBI, €CJIM TpU HAONIOJCHUH B
OTPaXCHHOM CBETE JUaMETp JIeCATOro TEMHOro Koyblla paBeH 2,6 mm. HaGmoneHus
BBITIOJIHSIOTCS ¢ HATPUEBOH Jlammoi (k = 589,3 um).

Onpenenuth POKYCHOE PACCTOSHUE TIIOCKOBBIMYKIIOHN JIMH3BI, MPUMEHEHHOW ISl IO y4eHUS
kozen HproToHa, ecinu paguyc TpeThbero TEMHOI'O KOJIbLA B OTPAXKEHHOM CBETE p,,m = 1,5 MM.
Habmtoienust oCyIecTBISsUIMCh B CBETE C ATUHON BOJHBI K = 546,1 HM. JIuH3a BhINOJIHEHA U3
crekna mapku T®1 (n, = 1,6522).

Haiitu TONMIIMHY TUIEHKH, KOTOPYIO HEOOXOJAMMO HAHECTH Ha MOBEPXHOCTH CTEKJIAa MapKH
Td1, yToOBI OTpaxaroiias CIOCOOHOCTh CTEKJIAa B HANPAaBICHUM HOPMAJIU PaBHSJIACH HYIIO
(ms k = 546,1 aMm).

CocTaBUTh ypaBHEHHE IIJIOCKOM BOJHBI, paCpOCTPAHSIOUIEHCS B BO3AYXE, YACTUIBI KOTOPOIl
koseOmoTest ¢ yactoto v = 2 kI'nq u ammuurynoit 4 = 1.7 mxm. CKOpOCTh pacpOCTpaHEHUs
3ByKa B Bo3nyxe v = 340 m/c.

CocTaBUTh ypaBHEHHME IIJIOCKOM BOJHBI, PAaCIpOCTPAHSIOIICHCS B Cpele, TOUYKHM KOTOPOU
KoseOmoTcst ¢ yactotoid v = = 1.5 k['1. [lnMHa BOMHBI, COOTBETCTBYIOIIAs JAHHON 4YacTOTe
paBHa A = 15 cM. MakcumainibHble CMEIEHUsI TOUEK Cpebl COMOJIOKEHUSI PaBHOBECUS B 1 =
200 pa3 MeHblIIIe JJIMHBI BOJTHBHI.

B oaHOpOHOM yIIpyroii cpeie pacmpoCTpaHsaeTcs IIocKas BojHa Buaa y = A CoS( wt — kx).
N3006pa3uts 11 MmomeHTa t= 0 rpaduku 3aBUCUMOCTEN OT X BEJIMYUH ) U Vy .

VYpaBHeHue Oerymie# mIoCKoi 3ByKOBOM BOHBI uMeeT By y = 60 cos (1800t — 5.3x), rue y
— CMelleHne, MKM; t — Bpewms, ¢; x — paccTositHue, M. HallTu OTHOIIEHHE aMILTUTY/IbI
CMENIEHUs YaCTHI] CPE/Ibl K JJIMHE BOJHBI.

CkopocTb 3ByKa B Bofie v = 1450 m/c. Ha kakoMm paccTOSSHUU HaXOJATCS OMMKalIMe TOUYKH,
COBepIIAOIIHE KOJIeOaHUs B IPOTHUBOIOIOXKHBIX (a3ax, ecii yacToTa Kojebanuii v = 725 I'i?

Bomna pacnpoctpansiercs co ckopoctbio X =360m/c mpu yactore v = 450 I'm. Yemy paBHa

pa3HOCTh (pa3 ABYX TOUEK BOJHBI, OTCTOSIIUX JAPYT OT Apyra Ha paccTosHuu Ax =20 cm?

5.2.3. lIpuMepbl KOHTPOJIBHBIX PadoT

Paznea 1. ®usnyeckne 0OCHOBBI MeXaHUKU. TepMoauHamMuKka U MoJIeKyJIsApHas Ppu3uka

KonTpoabHas padora Nel
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Bapmuanr |

. Chopmynupyiite u 3anummTe nepBeiid 3akoH HproToHa.

. ChopmynupyiiTe U 3aMUIINTE OCHOBHOE YpaBHEHHE BPALATEIbHOTO JBUKEHHS TBEPJIOTO TEJIa BOKPYT

HeHO,I[BI/I}I(HOﬁ OCH.

. [lonyunTe BbIpa)keHHME MOMEHTAa MHEPILUU TOHKOTO OJHOPOJHOTO CTEp:KHS Maccod M u JuHOM L

OTHOCHTEJIBHO OCH, IPOXO/ISIICH Yepe3 ero KOHell IEePIeHANKYISPHO CAMOMY CTEPIKHIO.

.apuk magaer ¢ HyJIEBOM HAYaJbHOM CKOPOCTHbIO Ha TIJAJKY0 HAaKJIOHHYIO IUIOCKOCTb,
COCTaBJISIFOLIYIO yYroJ o ¢ ropu3oHTOM. [IponereB paccrosiaue h, oH ynpyro orpasmics OT IIOCKOCTH.

Ha xakom pacCTOAHUN OT MCCTA IMAACHUA HIAPHUK OTPA3UTCA BTOpOfI pas"

. HeGonpmioe Temo mycTuid BBEpX [0 HAKIOHHOW IJIOCKOCTH, COCTaBIsAmOIIENd yrom o = 15° ¢
ropu3oHToM. Haiitu xo3dduiment TpeHus, eciau BpeMms MoJbeMa Tella okazanock B 1 = 2,0 pasa

MCHLIIC BPpCMCHHU CITyCKa.

. OmHOpOHBIN JUCK pamuyca R packpyTwiu 10 YIJIOBOM CKOPOCTH ® M OCTOPOXKHO TOJIONKHIJIM Ha
TOPU30HTANBHYIO MOBEPXHOCTh. CKOJIBKO BpEMEHU TUCK OyIeT BpallaTbCcs Ha MOBEPXHOCTH, €CIIU

ko3 dunreHT TpeHus paseH kK?

KonTpouabnas pa6ora Nel

Bapuanr |1
. Chopmynupyiite TeopeMy O KMUHETHMUYECKOW SHEPrHM, 3alUIINTE YpaBHEHHE U (PU3UUECKUH CMBICI

BCJIMYHH BXOAAIIHUX B JaHHOC YPABHCHUC
. 3anumure OnmpeaACIICHNC MOMCHTA CHUJIBI.

.HOJ'Iy‘II/ITe BBIPpAXKCHUC MOMCHTAa MHCPHHUU TOHKOTO OAHOPOJHOTO CTCPIKHSA Maccoil M W JIJIHMHON L

OTHOCHUTCIIBHO OCH, HpOXO,Z[SIIlIGfI qepe3 €ro NCHTP NCPIICHAUKYIAPHO CaMOMY CTCPIKHIO.

A C D
. I3 mynkTa A, Haxopsmierocsi Ha mocce (CM. pUCYHOK), HEOOXOIUMO <
N
N
3a Kparyaimee BpeMmMs IIONacTh Ha MallMHE B IYHKT B, S |
N
A Y
pacroyioKeHHbIH B Tojie Ha pacctosHuu | ot mocce. Ha kakom “eB

pacCTodHrun OT TOYKHU D CJICAYCT CBCPHYTH C IIOCCC, €CJIM CKOPOCTH MAIIWHBI IO IIOJIO B N pas

MEHBIIIE €€ CKOPOCTH IO 1occe?

. ABTOMamIMHA JBWKETCS C TIOCTOSIHHBIM TaHTCHIHMAJIBHBIM  ycKopeHueM a. = 0,62 M/c®  mo
TOPU30HTAILHOW TIOBEPXHOCTH, OMUCHIBas Ayry paamyca R =40 M. KoapuimeHt TpeHus MexIy
KOJIECaMU MallIuHBI ¥ oBepXHOCThIO K = 0,20. Kakoii myTh npoiiieT MammHa 03 CKOJIBKEHUS, €CITU B

HayaJIbHbI MOMEHT €€ CKOPOCTh paBHA HYJIIO?
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A W N

. OTHOPOJHBIN CIUIOMIHOW LMIWMHAP paguyca R packpyTuiaum BOKpPYr €ro ocu o

YTJIOBOM CKOPOCTH o M 3aT€M TMOMECTHJIM B yroj (cMm. pucyHok). KoaddunueHnt
TPEHUsI MKy [UJIMHIPOM U CTeHKaMH paBeH K. CKOJIbKO BpeMEHH HUJIMHAP OyaeT

BpalaTbCqd B 3TOM IIOJIOXKCHUH?

KonTpoabHnasi padora Ne 2

1 BapuanT

. Chopmynupyiite u 3anummute ypaBuenue Pobepra Maiiepa.
. Chopmymupyiite n 3amumute |l Havano TepMoAMHAMUKH.
. Chopmynupyiite u 3anmmmre ypaBaenue Kianeiipona-Knaysnyca.

. B cocyne naxomutcs cmech Mp = 7,0 r azota u My = 11 r yruekucnoro raza npu temmneparype 7' = 290

K u naBnenun po = 1,0 atMm. HaliTi IIOTHOCTH 3TOM CMECH, CUMTAs ra3bl UICATbHBIMHU.

. OnuH MoJb KHCTIOpoaa, HaxoauBIerocs npu temreparype 7o = 290 K, agnabaTiuecku cxam Tak, 4To

ero gasieHue Bo3pociio B N = 10,0 pa3. Haiitu:
a) TeMIIepaTypy rasa rociie C:KaTHs;

0) paboTty, KoTopas Obli1a COBEpIIEHA Ha/l Ta30M.

. Bongopon cosepmiaer nmkn Kapno. Haiitm KIIJl nwmkma, ecniu mpu annabaTMuecKoM pacHIMpPEHUU

o0beM raza ysenuuuBaercs B n = 2,0 pasa.

KonTtpoubnas padora Ne 2

2 BapuaHT

. Chopmynupyiite 1 3anMIINTE ypaBHEHUE COCTOSHUS UJIEaTbHOIO Ta3a.
. 3anumute ypaBHenue [lyaccona.
. Chopmynupyiite u 3anumute Teopemy Kapso.

.OHpC,Z[C.HI/ITB HanMMCHLBIICC BO3MOKHOC HABJICHUC HJCAJIBHOI'O ra3a B IPOLCCCC, IMPOUCXOAAIIEM II0

3aKOHY T=TO+aV2, rne 7o ¥ o — TMONOXKUTENbHEIE MOCTOSIHHBIE, V — 00BEM MO Ta3a.

N300pa3uTh MpuMepHbIi rpaduk 3TOTo npolecca B napamerpax p, V.

. I[Ba MOJIA UACAIIBHOTO ra3a Mpu TEMIICpaType To =300 K oXJIaInJIk U30XOPUUICCKU, BCIICACTBUC YCTO

€ro JaBlIeHHE yMeHbIIWJIoch B N = 2,0 pasza. 3aTteM ra3 M300apUYeCKH pPACUIMPUIN TaK, 4TO B
KOHEYHOM COCTOSIHMM €ro TEMIIeparypa CTaja paBHOM NMEpBOHaydadbHOW. HalWTh KOJIMYECTBO Teruia,

MOTJIOICHHOI'0 T'a30M B IAHHOM IIPOLECCEC.
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6. neanbHblii ra3 coBeplIaeT IUKJI, COCTOSIIUN M3 HM30XOpbI, aauadaTel W HU30TEPMBI, NPHYEM
M30TEPMUYECKHUI MPOIECC MPOUCXOAUT NPpU MuHumanvHot Temneparype uukia. Haittu KITJ] nukia,

eciu Temnepatypa 7 B ero npezenax U3MEHSIETCS B 11 pas.

Pazjen 2. DjeKTpu4ecTBO U MArHETU3M
KonTpoasHnas padora Nel

Bapmuanr |.

1. Toukwmii crepxkenp anuHON L Hecér Ha cebe
3apax (, PAaBHOMEpPHO paCHpEeAcIIEHHBIA 110 €ro
nuHe. Haltu Hanpspk€HHOCTh E 3JIEKTPUYECKOTO

I10JI1 B TOYKC, nexcameﬁ Ha OCH CTCPIKHA U YHaﬂéHHOﬁ Ha paCCTOAHHUHA L ot ero [MpaBoOro KOHIa (CM.

puc.).

2. Ilap pagumycom R = 10 cm 3apsikeH ¢ 00beMHOH TUIOTHOCTBIO p, 3aBUCSIIEH OT PacCTOSIHUA I OT
[ICHTpA I1apa 1o 3aKoHy: p = p,RIr, toe p, =1 mxKn/v®. Haiigare Pa3HOCTh MOTEHUMAIIOB A MEXKIY
[EHTPOM IIapa M TOYKOH Ha ero MOBEPXHOCTH, a TAK)Ke HAIPSHKECHHOCTDH MOJIST BOJIU3U MTOBEPXHOCTH

mapa.

3. KOH,I[CHCaTOp COCTOUT U3 [IBYX KOAKCHAJIBHBIX THIWHAPOB JUTMHOM

L=10cm wu pammycamu Ri;=1lcm w Ry=2cm, COOTBETCTBEHHO, |

JOUBJIEKTPUYECKON LUIMHIPUYECKON BCTAaBKM TakOM jke€ JJIMHBI K3 300HHTA,

BIUIOTHYIO MPUMBIKAIOUIEH K BHYTPEHHEMY LWIMHIPY, C C
. . | |
tommuuor h=05cu W AUANEKTPUUECKOW MPOHHUIIAEMOCTHIO I IK
Haiitu snexkrpoemkocts kKoHueHcatopa. KpaeBeimu 3¢ dexramu 3C I
| | | |
npeHeOpeyb. [ [
&

!
4.  Kakoil 3apsn mnporedyér uepe3 TajJbBaHOMETpP B IEMH,

MOKAa3aHHOM Ha PUCYHKE, €clii 3aMKHYTh K04 K? [TapameTpsl 371eMEHTOB 1IE€NHW 3a/1aHbI.

5. JIBa ucrounmka Toka ¢ DJIC E;=4B u E; =3 B u npeHeOpeKUMO MajbIMH BHYTPECHHUMH
CONPOTHBIIEHUSIMH BMECTE€ C TpeMs pe3UCTOpaMH, HMEIOIIUMHU
compotuBieHuss R;1=20m, R;=10m u R3=6 Owm, oOpa3syior

3aMKHYTYIO 1IeTIb, KaK MTOKa3aHo Ha pucyHke. OnmpenenuTs cuty Toka |,

gyepe3 pe3uctop Ry ¥ TETIOBYI0 MOIITHOCTH P, BBIICIAIONIYIOCS Ha HEM.

KonTtpouabsnas padora Nel
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Bapmuanr 1.

1. Toukuii crepxenp anuHoi 2L Hecér Ha cebe
3apsg (], PaBHOMEPHO pacHpefeNIEHHBIM IO €ro
JuiiHe. HaliTh moTeHnman ¢ 31eKTpU4ecKoro mnojs B
TOYKE, JIe)Kalleld Ha OCH CTEPXHS M yIaJéHHOI Ha pacctosiHuu L oT ero mpaBoro koHIma (cMm. puc.).

[Torenmuan OeCKOHEYHO YAAIEHHON TOUKHU PUHATH PAaBHBIM HYITIO.

2. TIlnockas ruiactuHa TommuuHOM 2d = 4 cu 3apsbkeHa ¢ 00BEMHOW IUIOTHOCTBIO O, 3aBHCSILICH OT
paccTosiHus X oT CPEIMHHOU IUIOCKOCTH 1o 3aKOHY:
p=po(L— x/d), rme p,=10mxKn/n®. Onpenemnre pasHoCTb
IIOTEHIMATIOB A@ MEXy TOYKOH, JEeKalled B CPEIMHHOM IUIOCKOCTH
IUIACTUHBI U TOYKOM Ha €€ IMOBEPXHOCTH, a TAKKE HaNpPsKEHHOCTb nosisg £

BOJIH3H IMOBCPXHOCTH IIJIACTHUHBEI.

3. /lBe KOHIEHTPHUYECKHE MeTaJuIMYeckue cdepbl paauycamu
Ri=2cm u Ry;=3 cm obpasyior chepuueckuii koHaeHcaTop. BHYTpeHHsS chepa MOKpHITa CIOEM
napaduna tommuHou h = 0,5 cu ¢ quaIeKTpUYecKoi MPOHUIIAEMOCThIO & = 2. HalTH 3JIEKTPOEMKOCTh

TaKOIo KOHACHCATOpPa.

. . o C 2C
4. Kaxoii 3aps MpoTed€T yepe3 ralbBaHOMETp B II€TIH, TOKa3aHHON Ha ] |
I S S B

pUCYHKe, ecii 3aMKHYTh Kirod K? [TapameTps! 271eMEHTOB 1IeTIH 331aHBI. K
2C c
5. Pesucropel  compotuBineHusMu  Rj I i I I

&

1

_I + A B =50m, Ry=1 Om, R3 =3 Om ¥ UCTOUHUK I:
toka ¢ DJIC E; =1,4 B coeauHeHbl, Kak
]Rl Re l Rs  Hoxasano ma pucynke. Onpenenuts IJIC E; ncrounuka Toka, KOTOPBI
HY>KHO TIOAKJIIOUUTH K KiiemMMmaMm A u B, 9ToObI B pe3uctope R3 11enn Tok B

YKa3aHHOM HaIIpaBJICHUU W Ha HEM BBIJEIATIACh TEIJIOBas MOIIHOCTh

P3=3 Bm. BHyTpeHHUMHU CONPOTHUBIIEHUSIMH UCTOYHHUKOB IIpeHEOPEyb.

Pa3nea 3. BoatHoBble nponeccsl. OnTuka. KBantoBas gusuka.
KonTtpouabHnas pa6ora Ne 1
Bapuanr |
1. Haiitu pa3Hocth Qa3 kosebaHWi B JIBYX TOUYKAX, HAXOISAIIMXCA Ha MEPIEHAMKYIIpe K (QpOHTY
BOJIHBI Ha paccTosiHuu =20 cM Apyr oT npyra, eciy 4acToTa KonebaHui nctounuka pasHa v =510 I'm,

a CKOpPOCTb 3BYKOBOM BOJIHBI B BO31tyxe v =340 m/c.
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2. Ilnmockast snekTpomarHuTHas BosHa E = EncoS(wt-Kr) pacmpoctpansiercs B Bakyyme. Cumras
BeKTOpbl En m K u3BecTHbiMHU, HaliTh BekTop H kak (QyHKIMIO BpeMeHH t B TOYKE C PaHyCcOM-

BekTopoM I = 0.

3. Ha xakoM paccTOSHMHM OT COOHMpAIOUIel JMH3BI CIEIyeT MOMECTHTh MPEAMET, YTOOBI MOIYYUThH

npsiMoe uzoopakenue, ypeanuenHoe B K = 3 paza. Onruueckast cuna mua3el D = +10 onmp.

4. Ha TOHKYIO TUICHKY MaJaeT MapajulelbHBIA My4oK Oenoro cera. Yron mameHus a = 52°. Haiitu
TONMUHY TUIeHKU (7 = 1,33), Ipu KOTOpPO#l 3epKaIbHO OTPAXKEHHBIM CBET Oy/EeT OKpaIleH B JKEJITHIM

et (A = 600 HM).

5. Yron ¢ mexay MakcuMyMaMu 1-To U 2-ro HOPSAAKOB cocTaBiseT ¢ = 8°. HaliTu MiuHY BOJHBI
MOHOXPOMAaTHYECKOTO CBETa, MMAJIAr0Iero HOPMAITbHO HAa JU(PPAKIIMOHHYIO PEIICTKY, €CIIU €€ IMEPUO.

d=3,11 Mxm.

Kounrpoabsnas padora Ne 1

Bapmuanr |1
1. Haiftu ckopocTh 3BYKOBOI BOJIHBI €CJIM Pa3HOCTh (pa3 KoneOaHuil B IByX TOUKaxX, HaXOJSAIIMXCS Ha
HepIeHIUKYIsIpe K GPOHTY BOJHBI Ha pacctosiHuu =20 cm npyr ot npyra cocrasiset 0.6, a yacToTa

Kosebanuit ucrounnka pasua v =510 I'm.

2. B Bakyyme pacmpocTpaHseTcs IUIOcKasi IeKTpoMarHuTHas BoiaHa E = eEncos(wt —kx), roe ey —
opr ocu Y, Ep = 160 B/m, k=0.51 ™", Haiitu BekTop H B TOUKE C KOOPAMHATOH X = 7.7 M B MOMEHT t

=33 Hc.

3. PaccrosiHre MeXIly MpEAMETOM M €ro MPSIMBIM HU300paKeHHEM, JaBaeMbIM TOHKOW JTMH30W B TPH
pa3a OombIlle PACCTOSIHUS MEXIY JHH30M M mpenmeroM u paBHo | =1 . Haiit onTuueckyro cuiry

JIMH3EI.

4. HaiiTu paanycsl HEHTPaAJIbHOTO U MATOTO TeMHOTro KoJiell HbloToHa, eciii MeXIy MIIOCKOBBITYKIIOH
JIMH30H, panyCc KPUBHU3HBI MOBEPXHOCTH KoTopoi R = 500 MM, U miockomnapauieabHON MIACTHHOM
HauT Oenszon. Ilokasarenn mnpenomsieHUs IUJIACTUHBI M JIMH3BI  OJMHAKoBBL. HalOmoneHus

BBITIOJTHSIOTCS B OTPaXeHHOM cBeTe ¢ 4 = 589,3 um. [Tokazarens npenomiieHus 6ernsona n = 1,5012.
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5. Ha nmudpakumonnyro pemerky ¢ N = 500 mrpux/mMm magaer Oenblii cBeT. 3a pEHIETKOW, B
HEMOCPEICTBEHHON OJIM30CTH K HEl, yCTaHOBIICHa coOuparolas JinH3a ¢ (POKYCHBIM paccTosiaueM f =
2 M. B (oxanbpHOI TUIOCKOCTH JIMH3BI YCTaHOBICH 3KpaH. OnpeaenuTs [UIMHY crekTpa 1-ro nopsjaka,

€CJIM TPaHUIlbl BUAMMOTO criekTpa A = 404,66 HM 1 Ay = 656,26 HM.

KonTtpoubnas padora Ne 2

Bapuanr |

1.Temneparypa BoJdb(ppPaMOBOH HUTH Hakajga B 25-BaTTHOW OJIEKTPUYECKOW JIAMIIOYKE paBHA
2450°K, a ee wusnyuenue cocrtaBisieT 30% wuznmyueHuss aOCONIOTHO YEPHOTO Tejla IpU TOM ke

TEMIICPATypC U IIOBEPXHOCTHU. Hatitu miiomaib MOBCPXHOCTH HUTHU HaKaJia.

2. KakoBa nnmuHa BoJHBI A¢ bpoitns »nekTpoHOB, BbIOpachiBaeMbIX mpu (otodddexre ¢
MOBEPXHOCTH LMWHKOBOM IUIACTUHKH, OCBEIIAEMON CBETOM PTYTHOM JIaMIIbl, COJAEPKAILECH JUHUIO

JUTMHOU BOJHBI 365 HM. PaGoTa BeIxoda aneKTpoHa i IMHKa paBHa 3,32 5B.

3. Ilog HEKOTOPBIM K MEPBOHAYAIBHOMY YUKy PEHTTEHOBCKUX JIydei ¢ JUIMHOW BOJNHBI A=10 nM
KOMIITOHOBCKOE CMELIEHHE OKazajioch paBHbIM AA=2.4 nm. Kakas sHeprus nepepaHa mpu 3ToM

anexkTpoHam otaauu? Ilog kakum yrinom ¢ paccenBaroTcst (pOTOHBI?

4. OueHuTh BpeMsl Iiepexo/ia 3JIEKTPOHA MeX Ay OpOuTamMH B TOJIOBHOM JIMHUU cepuM banbmepa ans

BOI[OpOI[OHOI[O6HOl"O HWOHAa JIUTHU.

5. OnexkTpoH ¢ kuHetHueckoi »sHepruet T=20 5B HaxoguTcs B METaJUIMYECKOW IBUTUHKE
auamerpoM 0=0.5 MkM. OLEHHTh OTHOCHTEIIbHYI0 HETOYHOCTh, C KOTOPO MOXET OBITh OIpeseicHa

CKOPOCTEH DJICKTpOHA.

KonTtpouabnas padora Ne 2

Bapuanr |11

1. AGCOIIOTHO YepHOE TEO OCTHUIO J10 Temreparypsl 977°C, B pe3ynbTaTe 4ero JJIMHA BOJHBI, HA
KOTOPYIO TPUXOAUTCS MAaKCUMyM (YHKIIMM paclpelesieHUs] SHEpPruu B CHEKTpe, MU3MEHMJAa CBOIO

BeMIMUMHY Ha 1.16 Mk. OnipeienuTh HaYalbHYIO0 TEMIIEpATypy Tea.

2. Onpenenuth JJIMHY BOJIHBI € bBpoiins aiekTpoHa, BBUICTEBIIETO W3 13U TPU OCBEUICHHUH

cBeroM ¢ anuHoi BoHBI 0.40 mxM. PaGoTa BeIxoa anektpoHa ais ne3us 1.89 3B.
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3. [lox HEKOTOPHIM K MEPBOHAYAILHOMY IMYyYKY PEHTT'€HOBCKHX Jy4el ¢ IIUHOU BOJHBI A=10 1M
KOMIITOHOBCKOE CMEIICHHE OKa3aloch paBHbIM AA=2.4 mM. Kakas sHeprus mnepenaHa Mpu 3TOM
aneKkTpoHaMm oTAauu? OnpenenuTs yroi o MeXAy HalpaBJIeHUEM JIBUXKEHUS 2JIEKTPOHA U TPaeKTopuen

HCOTKJIOHHUBIIUXCA (bOTOHOB.

4. OneHUTH BpeMsl TIepexo/ia AMEKTPOHA MEXTy OpOUTaMu B TOJIOBHOM JMHUM cepun JlaliMaHa ams

BOJIOPOIOTIOAOOHOTO HOHA OOpa.

5. [IpoToHn ¢ kuHeTH4eckou sHepruei T=10 3B HaX0aUTCSA B METAUIMUECKON MBUTUHKE JUAMETPOM
d=1.5 mMkM. OUEHHUTh OTHOCHTEIIbHYIO HETOYHOCTh, C KOTOPOW MOXKET OBITh OMpe/esieHa CKOPOCTh

IIPOTOHA.

5.2.4 Bomnpocsl 1JIsl YCTHOTO ONpoca

Paznen 1. ®uznyeckne 0CHOBbI MeXaHUKH. TepMoanHamMuka.

36. MatepuanpHas Touka M abcontoTHO TBEpAoe Teno. Cucrema orcuéra. Pamuyc-BexTop. 3akoH
nsxenus. Tpaexkropus. [Iyte u nepemenienue. Ckopocts. Yckopenue. 'onorpad ckopoctu.

37. PaBHOMepHOe nBIKeHHE. PaBHOyCKOpeHHOE MIBIKEHHE. [IBM)KEHHE TOYKH 1O OKPYKHOCTH.
VYrioBass CKOpOCTb M YIJIOBOE ycKOpeHue. HopmanbHOe M TaHreHmuanbHOe yckopeHus. llomHoe
YCKOpEHHUE.

38. Ilepsnlitl 3akoH HeroToHa. (3akoH uHepuuu ['anuies). AJIUTUBHOCT U 3aKOH COXPaHEHUS MACCHl.
39. Cuna.. Bropoii 3akoH HploTOHa Kak ypaBHEHWE ABIKEHHS. Poib HavanbHBIX ycioBuid. Tperwmit
3aKkoH HproTOHA.

40. 3akoH COXpaHEHHs UMITyJIbCa /Ul CUCTEMbI MaTepHAIbHBIX TOYEK.

41. Ilentp macc. Teopema o nBMkeHHHU IIeHTpa Macc. [Ipumepsl.

42. JIBwkeHue Tell ¢ mepeMeHHoi Maccoil. PeaktuBHOe nBmkenue. @opmyna [{nomkoBckoro.

43. Pabora. PaboTa mOCTOSIHHOM CHIIBI TIPH MPSIMOJIMHEHHOM JBIKEeHHH. PaboTa mpy KpUBOJIUHEHHOM
IBWKEeHUU. MOIITHOCTE.

44. 3akoH COXpaHEHUS MEXaHUYECKOH sHeprur. MOMEHT CHJIbI U MOMEHT UMIIYJbCa OTHOCUTEIHHO
HEIOJABMKHOM TOYKH W HEMOABUKHOW OCH. Y PAaBHEHUE MOMEHTOB.

45. 3aKOoH cOXpaHEHMs] MOMEHTa UMITYJIbCa JJIsi CUCTEMbI MaTepUaIbHBIX TOUEK.

46. 3axonsl Kemnepa. Kocmuueckue ckopocTH.

47. MoOMEHT uMIy/Nbca M KHHETHYECKas SHEprusi TBEPAOIO Tela, BPAIIAIOLIErocss OTHOCHUTEIHHO
HEIOABUKHOM OCH.

48. MowmeHT uHepuu. Y

49. paBHEHHE MOMEHTOB JJIS BpAIIEHUS TBEPAOTO OTHOCUTEIHHO HETOABHKHON OCH.

50. YpaBHeHus IBHXEHUS U paBHOBECHs TBEPAOTo Tena. Yucno creneneit cBoO0 b TBEPAOTO Tea.
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51. Ilepuon u yactoTa konebanus. I'apMoHHUECcKUe KOIeOaHUs.

52. CBo0OojaHbIe U BBIHYKCHHbIE KoeOanus. Pe3onanc.

53. CoOomHbIC HE3aTyxalollue KoJieOaHUs Tpy3a Ha MPYKHUHE (TAPMOHHYECKHH OCIHILISATOD).
Maremarnuecknii MassTHUK. PU3NUECKUN MAsSTHUK.

54. I'apMOHUYECKUI OCHUIUIATOP C BA3KUM TPEHHUEM.

55. Jlorapudmuueckuii 1eKpeMeHT 3aTyXaHus U JOOPOTHOCTh OCUMIIISATOPA.

56. Moup BemectBa. Uucino ABoraapo.

57. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH HI€aIbHOrO rasa.
58. MonekynspHO-KHHETUUYECKUI CMBICI TeMIlepaTypsl. PacnpenencHine KHHETUYECKONH SHEPTHU T10
CTETEHSM CBOOO/IbI.

59. VYpaBHeHUE COCTOSIHUS HICATBHOTO ra3a. 3aKOHBI UACATBLHOTO rasa.

60. YpaBuenue cocrosiHus raza Ban-nep-Baanbca.

61. BuyTpeHHSS 2HEPrHsl HIICATHHOTO Ta3a. Pabora B TepMOAMHAMHUKHY.

62. PabGota nieanbHOrO ra3a B H30MPOoIeccax.

63. TemnoémkocTts. [lepBoe Hayano TEPMOIMHAMHKHU.

64. Anuabatuueckuii mpouecc. YpasHenue [lyaccona.

65. Temnoas mamuHa. KosdumueHT mose3Horo AeiCTBUS TEIUIOBON MAITUHBI.
66. Iluxn Kapwo.

67. DHTpomnus uaeanbHOro rasa.

68. daza emectBa. ®a3oBbIi epexo/.

69. VnenpHas teriora ruiaBneHus. [lapooOpa3oBanne u kKoHAeHcanus. Mcnapenue.
70. Haceimennsriii nap. Brnaxaocts Bo3ayxa. Kunenne.

71. YpaenbHas TEIUIOTa NapooOpa3oOBaHMUS.

Pa3nes 2 DiieKTpH4ecTBO 1 MarHeTH3M

28. DnexTpUYeCcKH 3apsi U 3JIEKTPUIECKOe MoJIe.

29. Hanpsok€HHOCTD - CUJIOBasi XapaKTEPUCTUKA OIS,

30. 3akon Kyiona. [Toe Toueunoro 3apsna.

31. I[ToTok BEKTOpPHOTO TONA. ODIEKTpOCTaTHYecKas Teopema laycca B HWHTETpalbHOH U
muddepeHmanbHON Gopme.

32. Ilpumenenne teopembl [aycca mma pacuéra snekrpoctarmueckux mnosied. I[lone cdepsl u
0eCKOHEUHOM MIOCKOCTH, PABHOMEPHO 3apsHKEHHBIX MO MmoBepXxHOCTH. [loe OeckoHeuHOro HMIMHIpa
U 11apa, paBHOMEPHO 3apsKEHHBIX 110 00BEMY.

33. [oTeHIMaFHOCTh ANEKTPOCTATUYECKOTO ToJs. Teopema O MHUPKYISIUH 3JIEKTPOCTATHIECKOTO

I10JIA.
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34.

Paznocte norenumanoB. Ilorennuman. IloreHmman mosist TodedHoro 3apsana. [IpuHuumn

CYNECPIO3NINU IJId MOTCHINAIOB.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57,

CBs3b HaPSKEHHOCTH U NOTeHLMa1a. CHIIOBBIE JIMHUM U KBUIIOTEHLUAJIbHBIE IOBEPXHOCTH.
DneKkTpuyecKoe 1oJie B BeliecTse. BexkTop nonspusanuu.

Bexrop anexrpudyeckon HHAYKIUU. 110Ipru3yeMoCTs U ANDIIEKTPUYECKAs IIPOHULIAEMOCTD.
Teopema ["aycca aJist AMIIEKTPUKOB.

DJIeKTPOEMKOCTS MPOBOHUKOB U KOHJIEHCATOPOB. EMKOCTB yeIMHEHHOrO IPOBOIHHUKA.
EMKoCTh KOHIeHCaTOpA.

[litockuit KOHIEHCATOP.

Cdepuueckuit KOHIEHCATOP.

CoenuHeHNs] KOHJIEHCATOPOB B AJIEKTPUUECKON LEeNH. DHEPrusl 3apsHKEHHOI0 KOHJIEHCAaTopa.
3akon OMma B nuddepenunanbHon hopme.

3akon OMma B unrerpasibHor popme. ConpoTUBIICHHE TPOBOIHUKA.

[TocnenoBarenbHOE U HapaiieIbHOE COETUHEHUE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH 3JIEKTPUUECKOrO TOKA.

TennoBoe neiicTBUE 2IEKTPUUIECKOTO TOKA.

3akon Jlxoynsa-Jlenna.

CropoHHME CUJIbl. DIEKTPOABIKYIIAS CHUJIa UICTOYHHKA TOKA.

3axoH OMa ¢ y4€TOM CTOPOHHMX CHIL

3axoH OMa 11 3aMKHYTOMH LIETIH.

[TpaBuna Kupxroda.

MaruutHoe none. 3akoH Amnepa. MHAyKIMsSE MarHUTHOTO MOJIS.

3axoH buo-Casapa-Jlamnaca.

HpI/IHI_[I/IH CYIICPIIO3UTTUHN MArHUTHBIX MOJIEH.

MaruuTtHoe 1noJie 6CKOHEYHOI0 MPSMOJIMHEWHOT0 NMPOBOJHMKA ¢ TOKOM. [loje kpyroBoro BUTKa

C TOKOM Ha €10 OCH.

58.
59.
60.
61.
62.
63.
64.
65.
66.

Cuna Amnepa. Cuna Jlopenna.

Teopema ['aycca 11t MArHUTHBIX OJIEH.

Teopema 0 HUPKYISAIUA MArHUTHOTO TIOJIA.

MarnuTtHOe nojie 6€CKOHEYHO JUTMHHOTO COJICHOW 1A U TOPOUJATHHOM KaTYIIIKH.

[TonsiTue o nua-, mapa- u peppomarueTusme.

Teopema 0 HUPKYIALUU MArHUTHOTO T0JIL B BELLIECTBE.

SIBneHue ANeKTPOMAarHuTHOM MHAYKIMU. 3akoH Dapajest s AIEKTPOMATHUTHON MHIAYKIUH.
[IpaBuio Jlenna.

Camounnaykuusi. UHIyKTUBHOCTb.
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67.
68.
69.
70.
71.
72,
73.

B3auMounHyknusi.

3Hepr1/1;1 MAarauMTHOTIO ITOJIAA KaTylIKKU C TOKOM. O0BEMHAS INIOTHOCTD OHCPIUU MAarHuTHOI'O ITOJIA.

[Tepexonubie mporieccel B RC- u RL-niensx.

VcaoBue KBa3uCTaIUOHAPHOCTH.

KonebarenbHblil KOHTYD.

CoOcTBeHHAs 4acTOTa HE3ATYXAIOUIMX KOJICOaHU.

3aryxaromue konebanus. Jlorapubmudeckuii JeKpeMEeHT 3aTyxaHUsi W JTOOPOTHOCTh

K0J1e0aTeIbHOIO KOHTYpa.

74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.

[Tonyyenue nepeMeHHOro ToKa.

PesucTop B enu nepeMeHHoro ToKa.

TemnoBoe aeiicTBre MMEPEMECHHOI'O TOKA.

HeﬁCTBYIOIHee 3HAUYCHHUC HAIIPAKCHUA U CHUJIBI TOKA.

KOHI[GHC&TOp M KaTyllKa MHAYKTUBHOCTH B LCIH IICPEMCHHOI'O TOKA.

Pe3onanc B 1ienu nepemenHoro Toka. [IpeodpazoBanue nepeMEeHHOTr0 TOKa.

Tpancdopmarop.

O6061menus Teopun Makcsenna. Buxpeoe snekrpuueckoe noie. Tok cmemenus. [Ipumepsr.

Cucrema ypaBHeHHI MakcBellia B MHHTETpajibHOU (hopme.

Cucrema ypaBHeHuit MakcBesuia B tuddepeHiuansHoi popme.

[IIxana 3MEKTPOMAarHUTHBIX BOJIH.

Pa3nea 3. BoatnoBblie nponeccsl. Ontuka. KBanroBas gusuka

37.
38.
39.
40.
41.
42.

43.
44,
45,
46.

47.
48.

BonnoBoe ypaBHeHUeE.

VYpaBHEHHE MOHOXPOMATHUECKON OeryIiel BOIHBI.

OCHOBHBIE XapaKTEPUCTUKH BOJIH.

DneKTpoMarHuTHbHIE BOJHBL. BoIHOBOE ypaBHEHUE.

CkopocTb pacnipocTpaHEHHsI 2JIEKTPOMAarHUTHBIX BOJIH.

OnexTpoMarHuTHas npupoja csera. ONTUYECKUI U BUAMMBIN THANa30HbI JEKTPOMAarHUTHBIX
BOJIH.

BonnoBoe ypaBHeHne. CKOpOCTh CBeTa.

I"'apmoHnueckas BoJHa.

[Tnockue u chepudeckue BoaHbL. BoaHOBOM GpoHT.

[Tonspusanus >IEKTPOMarHUTHBIX BOJIH. JIMHENHas1, Kpyrosas, dJIMITUYECKAs MTOISAPU3ALINH.
EcrecTBeHHBIN CBET.

HemonoxpomaTnyeckre BoiaHbl. CIEKTpalbHBIA COCTaB CBETOBOIO UMITYJIbCA.

WuTepdepeHiys MOHOXpPOMAaTHIECKUX BOJIH.
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49

50.

51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.

. [ABynyueBass uHTepdepenius. Cynepno3unusi IUIOCKMX BOJH. PasHocTh xoma. YcnoBus
nHTEP(PEPEHITMOHHBIX MAKCUMYMOB U MUHUMYMOB.

WNnrtepdepennuss B TOHKUX IuleHKax. [lomockl paBHOM TONIIMHBI W PaBHOTO HAKJIOHA.
[IpocBeTiieHNE ONTUKH.

WuTepdepenmonnsie npudopsl. bunpusma.

bununsa.

HNutepdhepomerp Maiikenbcona. [Ipumenenne nurepdepeHIIMOHHBIX TPUOOPOB.
[Tpunmun [Moiirenca-Openens.

Judpakius ceera Ha menu. JudpakiimonHas pacxoauMOCTb.

Judpakmuonnas pemerka. Pazpemaromnas cnocoOHOCTb.

3aKOHBI OTPAXKEHUS U TIPEITOMIICHHUS.

[lonsipu3zanus cBeta npu OTpa)k€HUHU U npesiomiaeHuu. Yroua bprocrepa.
KoaddummeHTs! 0TpaKeHHs U MPEIOMIICHHS CBETA.

[losniHOE BHYTpEHHEE OTPAKEHHE CBETA.

Jucnepcus caera.

Bonnogoii naker. I'pynnoBast CKOpoCTb.

3akon Kupxroda.

AOGCOIIIOTHO YepHOE TeJ0 U ero Mojienb. 3akoH Ctedana-bonbiivana. 3akonsl Buna.
KBanToBas Teopus temnoBoro uznyuenus. opmyna [lnanka.

OnTtuyeckas MUPOMETPHUSL.

doTtosnexTpudeckuit 3hPexT.

Oddext KomnTona u ero o0bsiCHEHHE HA OCHOBE 3aKOHOB PEIITUBUCTCKON MEXaHHUKHU.
KopnyckynsipHast Teopusi CTpO€HHUS BEILIECTBA.

Mogens aroma ToMcoHa

OmneiThl 1 hopmyna Pezepdopna.

[TocTtynatel bopa.

OneiTel @panka u 'epua.

BostHOBBIE CBOMCTBA YaCTHULL.

Omprtel [eBuccona u Jxepmepa. Judpaxius 371€KTPOHOB.

I'unioresa ne bpoitns.

[Tpunuun HeonpeaenenHoctu [ aiizendepra.

VYpasuenue lllpénunrepa.

BonnoBas nicu-QyHKIus u ee GU3NIECKUil CMBICI.

ATOMHOE SO ¥ €r0 OCHOBHBIE XapAKTEPUCTUKHU. 3apsIIOBOE U MACCOBOE €J1a.

SlnepHble CHIIBI M UX TIPUPOJA.
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82. U3zoTo1Bl, N30MEpHI 1 U300apHhI.

83. EcrecTBeHHass paJMOAKTUBHOCTh. 3aKOH

PaBHOBCCHC O-pacCIial.

paZvoaKkTUBHOTO pacrnajga. PaanoakTuBHOE

84. TynnenbHbIi 3G exT, B-pacnan. DIEKTPOHHBIN 3aXBar.

85. CtpykTypa 35eMeHTapHbIX yacTuil. KBapku.

5.3. llIkaJybl OlleHKU 00pa30BaTeIbHbIX JOCTHXKEHU

PeliTuHroBas oreHka 3HAHUH SBISCTCS HHTErpajIbHBIM IIOKa3aTCJIEM Kad€CTBa TCOPECTUUCCKUX

U IPAKTHUYCCKUX 3HAHUM W HaBBIKOB CTYACHTOB II0 AUCHUIUIMHEC M CKJIIAAbIBACTCSA U3 OLICHOK,

IMOJIYYCHHBIX B XOA€ TCKYIICTIO KOHTPOJIA U HpOMe)I(YTOHHOﬁ aTTreCcraluu.

PGSyJ'IBTaTBI TEKYHICTO KOHTPOJIS U HpOMC)KYTOqHOfI aTTeCTaouM IMOABOJATCA IIO IHIKAJIC

0aTbHO-PEUTUHTOBON CHCTEMBI.

[Ikana KaXJ10ro KOHTPOJBHOIO MEPONPUATHS JIEKHUT B mpezaenax oT 0 A0 yCTaHOBJIEHHOTO

MAaKCUMAaJILHOTO Oajiia BKJIIOYMTENBbHO. MTOroBas arrecranus 10 AUCHUIUIMHE oueHuBaeTcs mo 100-

OaJILHOM IIKaNe U npeaAcCTaBIACT coboit CyYMMY 6aJ'IJ'IOB, Sapa6OTaHHBIX CTYACHTOM IIPpU BBINIOJIHCHUHN

SaﬂaHI/Iﬁ B paMKax TEKYILICTO U IPOMCIKYTOYHOI'O KOHTPOJIA.

Ntorosas oLieHKa BBICTABISETCS B COOTBETCTBUU CO CIEAYIOLIEH [IKAJIOM:

Cymma 6aminoB

OueHka 1o 4-ex 0aJUILHOM
[IKaJIE

Ormenka
ECTS

TpeboBaHMsIT K  YpPOBHIO  OCBOCHHMIO
y4eOHOH TUCIUITIIMHEI

90-100

5 — «omauunoy

Onenka «OTIINIHO» BBICTaBIISIETCS]
CTYACHTY, €CIM OH TJIyOOKO U MPOYHO
YCBOMII POTrpaMMHBIN marepHa,
MCYEPIBIBAIOIIE, TIOCIEN0BATENBHO, YETKO
Y JIOTUYECKU CTPOMHO €r0 M3JIaraeT, yMeeT
TECHO YBS3bIBaTb TEOPHUIO C IPAKTUKOM,
UCIIONB3YET B OTBETE  Marepual
MOHOTpadHUecKol TUTEpaTyphl.

85-89

75-84

70-74

w

@)

4 — «xopouioy

65-69

Onenka «XOpOIIO» BBICTABJISIETCS
CTyIEHTY, €CIi OH TBEPAO 3HAET
Marepual, TPaMOTHO M IO CYIIECTBY
M3J1araeT ero, He JI0MycKasi CyIeCTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIIPOC.

Ornenka «YOOBJICTBOPUTECIILHO),
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«Y008IeMBOPUMETILHOY BBICTABIIICTCS CTYICHTY, €CIIM OH HMEET|
3HAHUS TOJIBKO OCHOBHOI'O MaTepuaja, HO
HE YCBOWJI €ro JeTalied, JOITyCKaeT|
60-64 E HETOYHOCTH, HEIOCTATOYHO IPABUIILHBIC
(GOpPMYJIMPOBKH, HAPYIICHHS JIOTHYECKOM|
[TOCJIE0BATEILHOCTH B U3JI0KEHUH]
IIPOrPaMMHOT0 MaTepHalIa.

Onenka «HCYOOBJICTBOPUTEIILHO),
BBICTABJISICTCA  CTYACHTY, KOTOpBIfI HC
3HAET 3HAYUTEIILHOM YacTH IIpOorpaMMHOIQ
mMarepuajia, AOIIYCKAa€T CYHICCTBCHHEIC

2 — OLIINOKH. Kaxk MpaBuUIIo, OLICHKA
Hwxe 60 F
«HEYO0BIIeMBOPUMENbHOY «HEYJIOBIICTBOPUTEIHHOY CTaBUTCH
CTYJICHTaM, KOTOpBIE HE MOTYT|
MIPOJIOJKUTD oOyudeHue oe3
JIOTIOJTHUTEIILHBIX 3aHATUI 1o

COOTBETCTBYIOIIEH AUCIMUILTUHE.

6 YYEBHO-METOJNYECKOE " NHO®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBbI

OCHOBHAS JIMTEPATYPA:
1.  Cusyxun J.B. O0mmii kypc ¢pusuku. Yue6. nocodbue: Jlns By3oB. B 51. T.1. Mexanuka - 4-e
u3a., crepeot. - M.: ®USMATIINUT; U3n-so MOTH, 2002. -560 c.
2.  Casembe W.B. Kypc oOmei ¢uzuku: Yued.: B 5 ku Ku. 1: Mexanuka. M.: 00O
«M3patensctBO AcTtpenb»: OO0 «M3natensctBo ACT» 2002. - 336 c.:m.
3.  Hpomo N.E. Mexanunka. OCHOBHBIE 3aKOHBI. - 5-¢ W31., ucnp. - M.: JlabopaTtopus bazoBbix
3uanuii, 2001. - 320 c.
4.  Hponos N.E. 3agauu no obuieit puzuke. Yued. mocodue ais By30B. 4-€ U3[., UCIIPABIECHHOE. -
M.: JIabopatopus ba3zoBbix 3nanuii, 2001. -432 c.
5. Hponos UN.E. 3amaun o obmieit pusuke. Yued. [Tocodue. 9-¢ uzn., crep. - CII0.: «Jlanby, 2005.-
416 c.
6. Iloanecusiii /I.B., lleneneB A.A. JlabopatopHslii npaktukyM. Yacte 1. ®dusnueckue OCHOBBI
MexaHuku. - Capos: Cap®THU, 2007. - 56 c.
7. Cuyxun J.B. O6mmii kypc ¢puzuxu. Yue6. nocodue: [Jns By3os. B 5t. T.I1. Tepmoaunamuka u
MoJieKyisipHas ¢pusuka - 4-e usg., crepeort. - M.: ©USMATIIUT; Uzn-8o MOTU, 2002. - 576 c.
8.  CasembeB U.B. Kypc ¢usuku: Yueb.: B 3-x 1. T. 1: Mexanuka. MonekynspHas ¢uzuka. M.:
Hayxka. I'n. pen. ¢us.-mar. nut., 1989. - 352 c.
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9. Uponos N.E. ®uzuka makpocucrteM. OCHOBHBIE 3aKOHBL. — 5-¢ M31., ucnp. — M.: Jlaboparopus
bazoseix 3uanuii, 2001. - 200 c.

10. Tlomnecusnii [[.B., IlemeneB A.A. JlaGopaTopHblii NpakTUKyM. MeXaHHKa >KHIKOCTEH.
Tepmonunamuka u MoJekymsipHas ¢pusuka. - Capo: Cap®TU, 2005.-40 c.

11. Cusyxun /I.B. O6mmii kypc ¢pusuku. Yue6. nocodue: ns By3os. B 5t. T.IL. Dnexrpudectso -
4-e uzg., crepeot. - M.: DUSMATIINUT; Uza-so MOTH, 2002. - 656 c.

12. CasenwseB U.B. Kypc o6mieit pusuku: Yueb.: B 5 ka K. 2: DnekrpudecTBo 1 MarHeTusm. M.:
000 «M3narenbctBO Actpenb»: OO0 «M3narensctBo ACT» 2002. - 336 c.:ui.

13. Hponos U.E. DnexrpomarHeru3m. OCHOBHBIE 3aKOHBL - 3-€ W31., ucmp. -M.: Jlaboparopus
bazosrix 3uannii, 2000. - 352 c.

14. Hpomor U. E. Bonnossie mpoueccel. OCHOBHBIE 3aKOHBI: Y4eOHOe mocodue s By30B. - M.,
Jlaboparopust bazoBsix 3nanuit, 1999.

15. CagenweB U.B. Kypc o6meit pusuku. T. 4, - M., Actpens ACT, 2002.

16. CagenweB 1.B. COopHUK BOIPOCOB U 3a11a4 110 oOmiei ¢pusuke. - M.: Hayka, 2004.

17. CagenweB 1.B. CoopHUK BOmpocoB U 3ama4 mo odmieit ¢pusuke. Yueb. [Tocodue. M.: «Haykay,
1982. - 272 c.

18. Cuyxun JI.B. O6umii kypc ¢usuku. T. IV. Ontuka- M., DUIMAT-JIUT, 2002.

19. CasenseB U.B. Kypc oOmeli ¢usuku. YueOHOe mocobue miisi BTy30B. B 5-Tm KH. KH.S.
KBantoBas ontuka. AtomHas ¢usuka. Duszmka TBepmoro Tena. @dusuka aTroMHOrO sjapa H
aneMeHTapHbIX yacTull. -M.: Actpens-ACT, 2002.-208c.

20. JHernmad A.A., SBopckuii .M. Kypc dusuku. YaeoHoe mocodue st BTy30B.-M.: Beicmr. k.,
2002. 718c.

21. Cusyxun I.B. Kypc obmeit ¢usuku. T. V. AtomHas u sjepHas ¢usuka. M., ®Ouzmatiut
MO®TH, 2002., 782c.

22. bepesun U.A. Snepnas ¢pusuka. Koncrekr nekuuii. YaedHoe nocodue. Cap-dTU, 2003.-66 c.

JOINOJIHUTEJIbHASA JIUTEPATYPA:

1. Jlannc6epr I'.C. Onrtuka. - M.: Hayka, 1976.

2. MarseeB A.H. Onruka. - M.: Beicmas mkoia, 1985.

3. H.U. Kaimtuesckwmii. BomHoBas ontuka, - M., Hayka, 1971.
4. E.W. byrukos. Ontuka. - CI10, HeBckuit lnanext, 2003.

5. M. bops, 3. Bonbd. «OcHoBeI onTuku», M., "Hayka", 1970 r.

74



7 MATEPUAJIBHO - TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI
MarepuanbHO-TEXHUUECKOEe OOecleueHne BKIIOYaeT B ceds CHenuanbHO 000pYyJOBaHHBIC
KaOWMHEThl U ayAUTOPUU: KOMIIBIOTEPHBIE KJIACChl, ayAUTOPHUU, OOOPYIOBAHUE MYJIbTUMEIUNHBIMU

CpeacTBaMH O0y4YEeHHUSI.

8 OBPA30OBATEJIBHBIE TEXHOJIOT' U

B coorBerctBum ¢ TpedoBanusmu OC HUAY MUOU no BO mo HampaBieHHIO MOATOTOBKH
15.03.03 «lIpuknagHas MeXaHHMKa» peau3alusi KOMIICTEHTHOCTHOIO IIOJX0Jla IMpeayCMaTpUBacT
[IMPOKOE HCIOIb30BAaHUE B YYEOHOM TIPOIECCE AKTUBHBIX W HMHTEPAKTHUBHBIX (OPM TPOBEICHUS
3aHATUA B COYETAHUHM C BHEAYJUTOPHOW paboTO ¢ 1Lenpl0 (QOPMUPOBAHUS U  pa3BUTHUSA
npodeccroHaNbHBIX HABBIKOB CTYICHTOB. B paMkax yueOHOro Kypca CTyIeHThI paboTaroT ¢ JEKIUIMU

peKOMCHﬂOBaHHOﬁ HHTCp&TypOﬁ, T'OTOBATCA K KOHTpOJ'ILHOﬁ pa60Te, BBINIOJIHAKOT AOMAIIHUEC 3aJaHHA.

9 METOAUYECKHE PEKOMEHJALIMU 11O OPrAHM3AIIMU U3YUYEHUS
JACHOUIIJIMHBI (11 MPENIOJABATEJIN U CTYJEHTOB)

[TpyMmepHBIM y4yeOHBIM IIJIJAHOM Ha M3y4YEHHE TUCLUIUIMHBI OTBOJIUTCS TpHU ceMecTpa. B koHie
Ka)KJIOTO CEMECTpa MPeyCMOTPEH 3aUeT C OLEHKON 1 9K3aMeH.

N3yuenne yueOHON nuctuminabl «Pu3nka» mpeanoaraeT opjaJeHlue MaTepranaMy JEeKIHH,
yueOHHMKa, TporpamMMbl, pabOTy CTYAEHTOB B XOJE NPOBEACHUS CEMUHApCKUX 3aHATHH, a Takke
CHCTEMaTUYECKOE BBIIIOJHEHUE 3aJIJaHUM JJI1 CaMOCTOSATEIbHON paboThl CTy/eHTOB. B ocHOBe MeTona
n3yuenus obmero kypca gusuku B Cap®TU nexuT uaes eAuHCTBA QU3MKU KaK HAyKHd U TIyOOKOH
B3aMMOCBS3H Pa3JIMYHbIX €€ YacTel. JJaHHbIM METOM yIeseT IIaBHOE BHUMAHUE U3YYEHNUIO OCHOBHBIX
MPUHLIMIIOB (PU3UKH U MTO3BOJISIET 3aJI0)KUTh IPOYHYIO OCHOBY (DyH/IaMEHTAJIbHBIX 3HAHUM.

B xonme nexiwmii packpbIBarOTCS OCHOBHBIE BOIPOCHI B PaMKax pacCMaTrpuBAEMOM TEMbI, JENAOTCS
aKLEHTbI Ha HanOoJIee CIIOKHBIE U MHTEPECHBIE MOJI0XKEHNS U3ydaeMOro Marepraia, KOTOpbIe I0JKHBI OBbITh
NIPUHATBI CTy[EHTaMU BO BHUMaHME. Marepuaiibpl JEKIMN SBIISIFOTCS OCHOBOM JUISl MOJTOTOBKH CTYZEHTAa K
CEMHHAPCKUM 3aHATHSIM, JJAOOPATOPHBIM PaboTaM 1 BBITIOIHEHHS 3aJJaHIA CAMOCTOSTEILHOM paboThl. Takke
JUIsl CaMOCTOSITENIbHOM TONTOTOBKM pPa3JieyioB, YKa3aHHBIX IperojaBaTeneM, HeoOXoquMa JIUTepaTypa,
Kotopast Haxoautcs B oubmorexke Cap®TU HUAY MUDU.

OCHOBHOI LIEJIBI0 CEMMHAPCKUX 3aHATHH SIBJISIETCS KOHTPOJb 3a CTENEHBIO YCBOEHHS IPOMIEHHOIO
Mmarepuasa, XOJOM BBITIOJIHEHUS] CTYAEHTaMH CaMOCTOSATENIbHOW paboThl M PAacCMOTpEeHHE Haubolee
CJIOXHBIX U CIIOPHBIX BOIIPOCOB B PAMKaX T€MbI CEMUHAPCKOTO 3aHATHSI.

CamocrosiTenbHass paboTa CTYJEHTOB BKJIIOYaET TIOJATOTOBKY K CEMHMHApCKUM 3aHATHAM B

COOTBCTCTBUU C BOINpPOCaMu, MNPCACTABICHHLBIMU B PIT 1o JUCHUIIIIMHC, BBIIOJIHCHHC SaI[aHI/Iﬁ JUIA
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CaMOCTOSATENILHOW palOThl CTYJICHTOB, PEIICHHWE TECTOB W 3ajad, Jp. 3adaHus U CaMOCTOSTEIbHOM
PabOTBHI BBITOIHSIOTCS CTYZEHTOM B IMCBMEHHOM BHJIE.
[pn HEOOXOMMMOCTH B Tiporiecce paboThl HaJl 3aJaHHUEM CTYICHT MOXKET MOJIYYUTh WHIUBUAYATbHYIO
KOHCYJIBTALMIO Y IPENOIaBaTels.
Kpome Toro, npemaycMoTpeHo MpoBeieHne HHAMBUYaIbHON PadoThl (KOHCYIIBTAINI) CO CTyACHTAaMU B
XO0J1€ N3y4EHUs MaTeprasa JaHHON JUCHUILIMHBI.
[IpenoaBanre AMCUMIUIMHBI TPEeOYeT B KaXI0H TeMe BBLACIHTH Hanboiiee BaKHbIE, Oa30BbIC
MOMEHTBHI M c/leflaTh akLeHT Ha HuX. [Ipennaraercs:
- B pa3zgene 1 oOpaTuTh BHUMAHUE Ha YPaBHEHUS, OIIMCHIBAIOIINE 3aKOHBI IBUKEHUS Tell, KaK Ha
muddepeHranbHbIe ypaBHEHMS; HA 1-¢ 1 2-e Hayasia TePMOJMHAMUKH;
- B paszene 2 oOpaTUTh BHUMaHHE HA 3aKOHBI MEPEMEHHOIO M MOCTOSIHHOTO TOKOB, a TaKXke
OCHOBHBIE 3aKOHBI MarHeTH3Ma (3aKOH 3JIeKTPOMarHUTHOW MHAYKIMH, 3akoH buo CaBapa Jlamaca);
- B pazgene 3 oOpaTUTb BHUMaHHE Ha BOIPOCHI, KacCalOIIMECs BOJHOBOW NPHUPOJBI CBETa
(uaTepdepeHnnio, MUPPAKLIUIO, MOJSPH3ANNIO, UCIEPCHIO); a TaKXKe BOIMPOCHL, KaCAIOIIHECs

JBOMCTBEHHON IIPUPOJBI YACTHUL, CTPOEHUS aTOMa U sApa.

ITporpamma cocraBieHa B cootBeTcTBUU ¢ TpeboBanusiMu OC BO HUAY MUOU k obs3arenbHOMY
MUHHMYMY COJEp)KaHUS OCHOBHOW 00pa3oBaTeIbHON MpOrpaMMbl IO HAIMPABICHUIO MOJATOTOBKU

15.03.03 TlpukiaHas MexXaHUKa.
IIporpammy cocraBuiI: E.I'. Kocsik

ILT. Ky3HenoB

Peunenzenr: H.C. llleBsaxosB
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