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[Iporpamma nepeyrBepkaeHa Ha 202 /202 Y4eOHBII ToJl C U3MEHEHUSIMH B COOTBETCTBUU C

CEeMECTPOBBIMU YYE€OHBIMHU IUIaHaMHU akajgemudyeckux rpynn OUTD, OTD wa 202 /202

y4eOHBIN TO/I.

W. o. 3aB. xadenpoit OD E.I'. Kocsx
[Iporpamma nepeytBepxkaeHa Ha 202 /202 y4eOHBIH TOJl ¢ U3MEHEHUSMH B COOTBETCTBHH C
CEMECTPOBBIMH YYEOHBIMU IIJIaHAMHU akajgeMuueckux rpynn OUTD, OTD na 202 /202

y4eOHBIH rofI.

W. o. 3aB. kadenpoit OD E.T'. Kocsix
[Iporpamma nepeyrBepkaeHa Ha 202 /202 y4eOHBII ToJl C U3MEHEHUSIMH B COOTBETCTBUU C
CEeMECTPOBBIMU Y4YE€OHBIMHU IUIaHaMHU akajgemudyeckux rpynn OUTD, OTD na 202 /202

y4eOHBIN TO/I.

W. o. 3aB. xadenpoit OD E.I'. Kocsx
IIporpamMmMa nepeyrtBepkaeHa Ha 202 /202 y4eOHBIM ToJ] ¢ U3MEHEHUSIMU B COOTBETCTBHH C
CEMECTPOBBIMH YYE€OHBIMU TUIaHAMHU akagemudeckux rpynn OUTD, OTD na 202 /202

Y4EeOHBIN TO/I.

W. o. 3aB. xadenpoit OD E.T'. Kocsix
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AHHOTALIIUA
[IpencraBnena mporpamma oOmiero kypca (u3MKH, paccunTaHHas Ha 3 cemectpa. IlpuBenena
MoHeNeIbHasl pa30uBKa HM3ydyaeMbIX TeM, HOMepa 3aad, pElIaeMbIX Ha CEeMHHapax, NpPUMEpPHI
KOHTPOJbHBIX paboT, 3aJaud [ CaMOCTOSITENIBHOTO pEIIEeHUs, CHUCOK PEKOMEHIyeMOi

JIUTEPaTypHL.

1. IEJIA M 3AJIAYY OCBOEHMS YYEBHOM JUCIHUILINHBI
B ocnoBe merona m3ydenusi obmero xkypca ¢puszuku B Cap®TU HUAY MUDHU nexur unes
eaMHCTBAa (DM3UKH KaK HAyKH WU TIIYOOKOM B3aMMOCBSI3M Pa3IMYHBIX €€ JacTeil. JlaHHbI meTon
YACIACT I'JIaBHOC BHHUMAHHUC H3YUCHUIO OCHOBHLIX MPUHIIAIIOB (1)I/I3I/IKI/I N TI0O3BOJISIET 3aJIOKUTH

MIPOYHYIO OCHOBY (DyH/IaMEHTAJIbHBIX 3HAHUM.

3agadyamMu 00IIEeTO Kypca (PU3HKHU SBIISIOTCS:

® CO3/IaHHE Y CTYJIEHTOB OCHOB JIOCTaTOYHO IIMPOKOH TEOPETHUECKOW MOArOTOBKH B 00JaCTH
buzuku;

® YCBOCHHME OCHOBHBIX (H3UYECKUX SIBJICHUH M 3aKOHOB KJIACCHUYECKOM U COBPEMEHHOM
(bU3HUKHN, METOIOB (PU3MUYECKOTO HCCICAOBAHUS;

e (HopMHUpPOBaHME y CTYACHTOB HAYYHOTO MBIIIJICHUS M TOHHUMAHUS TPAHHI] MPUMEHUMOCTH
pa3NUYHBIX (PU3MUECKUX TOHATUH, 3aKOHOB, TEOPHM M YMEHHMS OLEHHUTb CTEIeHb
JIOCTOBEPHOCTH  PE3YJIbTaTOB, IOJYYEHHBIX C IIOMOLIBIO JKCHEPUMEHTAIbHBIX HWIIHU
TEOPETUYECKUX METOJIOB UCCIIENOBAHUN;

® U3ydyeHHE NMPUEMOB U HABBIKOB PEIICHUS KOHKPETHBIX 3aJad M3 pa3HbIX oOiacteil (u3MKy,
ITOMOTa0IIMX CTYACHTAM B JAJIBHEHUIIEM PELIaTh HHKECHEPHBIC 3a/1a4H;

® O03HAaKOMJICHHE CTYJCHTOB C COBPEMEHHBIMH HW3MEPUTENbHBIMH NPUOOpaMH U Hay4dHOH
anmnapatrypou, a Takxke OTpadOTKa HadaJbHBIX HABBIKOB IPOBEICHMS KCIIEPHUMEHTAJIbHBIX
HAyYHBIX MCCJIEJOBAHUN pPA3NUYHBIX (PU3MUYECKUX SBICHUH M OICHKH IOTPEIIHOCTH
U3MEPECHUM.

3HaHUs ¥ NPAKTUYECKUE HABBIKU, IIOJY4YEHHBIE B Kypce «Du3KKa» UCIONIb3YIOTCS 00ydaeMbIMU

pHU pa3paboOTKe KypCOBBIX U JTUTIJIOMHBIX PalboOT.

2. MECTO YYEBHOM JJUCHUILJIMHBI B CTPYKTYPE OOII BO
JucuumumHa «Pu3nka» oTHOCUTCS K 6a30Boii yactu npodeccuonansroro 1ukna OI1 BO no
cneranbHocTH 09.03.02 MHpOpManMOHHBIE CUCTEMBI M TEXHOJIOTHU U TIPENIOJaraeT y CTy/IeHTOB

BJIAICHUC OCHOBHBIMU MOHATHUAMUA HIKOJIBHOI'O KypcCa duzukn.



3. ®OPMUPYEMBIE KOMIIETEHIMU HW IINIAHUPYEMBIE PE3VYJIbTATDBI

OBYYEHUA

OxugaeTcsi, 9TO B PE3yJIbTaTe OCBOCHUS IUCIUIUIMHBI CTYAEHT MPHOOPETET CIETYIOIINe

KOMIICTCHIIU N

Ob6menpodeccnonanbubie komnereHunu (OIIK)

Koa v HaumMeHoBaHue

KOI{ H HAMMCHOBAHUEC HHANKATOPA JOCTUKCHHU S

KOMIIeTeHIIUH KOMIIeTeHIIUH
OIIK-1 Cnocob6en  npumensatb 3-OIIK-1  3HaTte:  OCHOBBI  €CTECTBEHHOHAYYHBIX U
€CTECTBCHHOHAYYHbIE U | OOLICHH)KEHEPHBIX TUCLMIUIMH, METOJ0B MaTeMaTHYeCKOIro

OOIICHH)KEHEPHBIE 3HAHUS, METO/IbI
MaTEeMaTHYeCKOro  aHajau3a W
MOJEJIMPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO
HccIe0BaHus B
npodeccuoHaIbHOM 1eATENbHOCTH

aHaJIn3a U MOACTIUPOBAHUA

V-OIIK-1 YMmeTs: MPUMEHSITh OCHOBHBIE
CCTCCTBCHHOHAYYHBIX U OGH.IGI/IH)KGHGPHBIX JUCHUITIINH
B-OIIK-1 Bnamers: MaTeMaTH4e€CKUM alaparoM; METOJIaMH
TEOPETUYECKOTO W  SKCIEPUMEHTAIBHOTO  HMCCIIEIOBAaHMUS
00BEKTOB MPOo(heCCHOHATILHOM TSI TEIIBHOCTH

3aKOHBI




4. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

Buabl yueOHOI1 1eATeJIbHOCTH, BKJIKOYAS
CaMOCTOSITEJIbHYIO PA0OTY CTYJ€HTOB U
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Cemectp 2
Pa3zgen 1. dusuueckue
OCHOBBI MEXaHUKHU.
TepmoauHaMuka u
MOJIEKYJasIpHas (pU3HKa
Tema 1.1 Brenenue. 6 I3, YO (1-2)
Kunematuka gBmxeHus 1,2 4 4 2
MAaTepHaTbHON TOYKU
Tema 1.2. 3akonsr HeroTOHA. 6 I3, VO (3-4)
Hexotopsie crnenctBus u 34 4 4 4 )
MIPUMEHEHHUSI 3aKOHOB
Hprorona
Tema 1.3. PaGoTa u sHeprust | 5,6 4 2 4 6 I3, YO (5-6) 3
Teya 1.4. Mexanwnka 7.8.9 6 4 2 7 I3, YO (7-9) 3
TBEPJIOTO TeJA.
Tema 1.5. Mexanuueckue 10 ) ) 4 7 13, YO (10) 3
KoseOaHus
Py0e:kHbIi KOHTPOJIb 10 Kountp. Nel (10) 10
Tema 1.6. Beenenue. 11,12 4 4 4 7 13, VO (11-12) 3
Temneparypa
Tema 1.7.. IlepBoe Hauano 13,14 4 4 6 113, YO (13-14) 3




TCPMOJAWMHAMUKHN
Tema 1.8. Bropoe Hauano 15 ) 4 6 I3, YO (15) 3
TCPMOAVMHAMUKHN.
Tema 1.9. dazoBsie 16 ) 4 6 I3, YO (15) 3
paBHOBECHS U NIPEBPaICHUS
Py0e:kHblii KOHTPOJIb 16 Kountp. Ne2 (16) 10
IIpome:kyTouHas JK3aMeH 50
arrecranus
ITocemaemMocTn 5
HToro 3a 1 cemectp | 32 | 32 | 57 100
Cemectp 3

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

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

Cemectp 4

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




Tema 3.2.

13, YO (3)

DJEKTPOMAarHUTHBIC BOJHBI 3 2
Tema 3.3. ®oTomeTpus. 45 13, YO (4-5) 5
I'eomeTpuyeckas onTuka ’

Tema 3.4. arepdepeHuns 6.7 13, YO (6-7) )
CBETa ’

Tema 3.5. Iludpakmus ceera | 8,9 113, YO (8-9) 2
Tema 3.6. [Tonspuzamus 10 13, VO (10) 3
CcBeTa

Py0e:xHbIN KOH-TPOJIBb 10 Kontp. Nel (10) 10
Tema 3.7. 13, VO (11-12)
KBanToBoonTuueckue 11,12 3
SIBIICHHSI

Tema 3.8. Ctpoenue aroma 13 13, VO (13) 3
Tema 3.9. DnemeHTHI 14 I3, YO (14) 3
KBaHTOBOI MEXaHUKU

Tema 3.10. ®usuka 13, YO (15-16)

aTOMHOTO s1/1pa U 15,16 3
AJIEMEHTAPHBIX YaCTHUI]

PyGe:kHbII KOH-TPOJIb 16 Kontp. Ne2 (16) 10
IIpome:xyTouHas SK3aMen 50
aTTecTaius

IHocemaeMocTh 5
Hroro 3a 3 cemecTp 100

*CokpalleHne HauMeHOBaHHUH (opM TeKymiero, py0e:kHOro ¥ MPOMesKyTOYHOT0 KOHTPOJIS:

YO - ycTHBI# onpoc
KoHTp. — KOHTpOJIBHAS padboTa
J3 — nomarnHee 3axaHue




4.2. CopepxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3jesaaM (Temam)

JleKUMOHHBIH KYpC

Pa3zgen 1. dusuueckue 0CHOBLI MEXaHUKH

1.1. KunemaTuka IBHKEHUSI MATEPUAJILHON TOYKHU

1. OcHOBHBIC MIOHSTHS U ONpeeNeHus. MaTepuanbHas ToYka U abCoM0THO TBEpIoe Teno. Cucrema
orcuéra. Pammyc-Bexrop. 3akoH aBuxkeHus. Tpaekropus. [lyte um mepememienue. CKOPOCTb.
Yckopenue. ['onorpad ckopoctu.

2. PaBHOMEpHOE JABUKEHHE.

3. PaBHoyckopeHHoOe aBmxkeHuE. [Ipumep: nBrxeHne Tenaa, OpOIMIEeHHOTO MO YIJIOM K TOPH30HTY.

4. JIBuKeHHE TOYKU IO OKPYKHOCTH. YTJIOBas CKOPOCTb M YIJI0Boe yckopeHue. HopmanpHoe u
TaHreHIMaIbHOE yckopeHus. IlonHoe yckopeHue.

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

6. OTHOCUTENBHOCTh ABUKEHHS. 3AKOH CJI0KEHUS CKOPOCTEM.

1.2. 3akonbl HeroTona. HexkoTopsble ciiecTBUS U IPUMeHeHus 3aKkoH0B HbroTOHA

1. Tlepserit 3akoH HetotoHa. (3akon nnepuuu ["anmnest). [loHsTHE HHEPIMAIBHON CUCTEMBI OTCUETA.

2. Macca u umnynsc Tena. Macca — Mepa MHEpPTHOCTH Tell. MMnysbe Tena u cuctemsl Tel. 3aKOH
COXPAHEHUs UMITyJbCa ISl 3aMKHYTOH CHCTEMBI JIByX MaT€pHAJIbHBIX TOYEK. AJTUTUBHOCTb U
3aKOH COXPaHEHUs MacCChI.

3. Bropoit 3akoH HproTroHa. Cuiia Kak NOpou3BOJHAs HMIylbca Mo BpeMenu. Cuiia — Mepa
B3auMozeicTBusa Ten. Bropon 3akoH HbproroHa kak ypaBHeHue aBukeHud. Ilpeacrasienue o
pELIEHNN ypaBHEHUS ABM)KEHUS. POJIb HaYabHBIX YCIOBHM.

4. Tperuii 3axkoH HproToHa. B3ammopeiicTBHe nAByX MaTepHalbHBIX TOYeK. BzammopelcTtBue
CUCTEMBI MaTepUANIbHBIX TOYEK. CHIIBI B IPUPOJE.

5. 3aKOH COXpaHEHMsI UMITYJIbCA I CUCTEMBI MATEPUAIbHBIX TOYEK.

6. LlenTtp Macc. Teopema o 1BHUKEHUH LIeHTpa Macc. IIpumepsl.

7. JIBmxkeHuUe Tel ¢ nepeMeHHon Maccoil. PeaktuBHoe nBrxenue. @opmyia [{nonkoBckoro.

1.3. PaboTta u 3Heprust
1. Pabora. PaboTa mocTOSIHHOM CHIIBI TTPU IPSIMOJIMHEWHOM JIBIKeHUH. PaboTa mpu KpUBOJIMHEHHOM
NBIDKEHUN. MOIITHOCTE.
2. Pabora u KuHeTHWYEeCKas OdHEprus. TeopemMa O KHHETHYECKOM »HHepruu. CBs3b MEXIYy
KMHETUYECKMMU SHEPIUSIMU B pa3IMYHbIX cucTemMax orcuéra. Teopema Kénura.
3. KoncepBatuBHblE W HEKOHCepBaTUBHbIe cuibl. [loTeHuuanbHas 53Heprusd. BeipakeHue

KOHCEPBATUBHOW CHJIBI Uepe3 MOTEHIMAIBHYIO SHEPTHIO.



. 3aKkoH coxpaHeHUsT MexaHuuyecko oHepruu. IIpumepsl. Konebanus rpy3a Ha mpyKUHE.
JIBr>KeHUE Tena B MOJIE TSYKECTH. Y IPYTUE COYAAPEHUS TEI.

. HekoHcepBaTuBHBIE CUIBI M MeXaHHueckass OHHeprus. [loHsATHEe O BHYTPEHHEW DJHEPrUU.
O6medusnueckuii 3akoH coxpaHeHus sHepruu. I[lpumepsl. Heymnpyrwe coymapeHust Ten.

AOCOIOTHO HEYNIPYTH y1ap.

1.4. Mexanuka TBEpIOro Teja

. MOMEHT CWJIbl 1 MOMEHT MMIYJIbCa OTHOCUTEJIBHO HENOABM)KHON TOYKM M HEMOJBMXHOW OCH.
YpaBHEHHE MOMEHTOB.

. 3aKOH COXpaHEHUs MOMEHTAa UMITYJIbCA /Il CUCTEMBI MAaTEPHAIIBHBIX TOUYEK.

. Bpamenue TBEpIOro Tena OTHOCHUTEIHBHO HEMOABMYKHOW OCH. YTJIOBasi CKOPOCTh Kak BEKTOP.
MOMEHT MMITylbca M KHMHETHYECKas 3HEpPIrusi TBEPJAOro Teja, BPALLAOLIErOCs OTHOCUTEIBHO
HENOABMKHOM oOCH. MOMEHT uHepuuu. YpaBHEHHE MOMEHTOB Ul BpalleHUs TBEPIOIO
OTHOCHUTENbHO HenoABMKHOU ocH. [Ipumeprl. Mastauk ObGepoOeka.

. MomeHT nHepuuu TBEPAOTro Tesa. BeluncieHne MOMEHTOB MHEPLMU HEKOTOPBIX OJHOPOJIHBIX TEIl
NPaBUILHON TeoMeTpuyeckoil (opMbl (CTEpKHS, AUCKa, IIMIUHApPa, mapa). Teopema Itolirenca-
[reiinepa.

. YpaBHeHUsI IBUKEHHUS U paBHOBecus TBEpAoro Ttena. [loHsTue cremenu cBoboabl. Ywucio
cTeneHed cBOOOABI TBEPAOTO Tena. YPaBHCHUS JIBWIKEHUS. YCIOBHS PaBHOBECHs. JHEPIHs

JBIKYIIErocs: TBEpAoro tena. CkaTbIBaHUE TeJl ¢ HAKJIIOHHOM miiockocTu. Cuila TpeHHUs! KauyeHUsl.
1.5. Mexanun4uecKue KoJjied0aHus

. OcHOBHbBIE TOHATUS M ONpENeNeHUs KoieOaTeslbHbIX mpoleccoB. Ilepuoanueckue koneGaHus.
[lepuog u yactora konebanus. ['apmonuueckue konedanus. CBOOOIHBIE M BBIHYKICHHbBIE
KoJeOaHusl.

. CBoOosHbIE He3aTyxarole KoyebaHus Tpy3a Ha MNpYXHHE (FApMOHUYECKHH OCHUILIISATOD).
Maremarnuecknii MassTHUK. PU3MUECKUN MasSTHHK.

. 'apMoHHYeCKHil OCIMILIATOP C BSI3KUM TpeHueM. JlorapupMuueckuii JeKpeMEeHT 3aTyXaHus U

JTOOPOTHOCTH OCLMJIISATOPA.

1.6. TepmoauHamMuKa U MoJsleKyasipHasi puznka. Beenenne

. MoneKkyIapHO-KUHETHYECKU U TEPMOAMHAMHUYECKAN MOAXObl K U3YUYCHUIO SIBICHUI TPUPOIBI.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TeopuM BemecTBa. Monp BeniectBa. Yucio
ABoragpo.

. NneanbHbIl Ta3 B MOJICKYJISIPHO-KUHETUYECKOW Teopuu. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-

KHHETHYCCKOM TECOpHUH UACATILHOI'O Ira3a.
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. TemnepaTypa u TepmoauHamMuieckoe paBHoBecue. TemnepaTypHsle mkansl Llenscusa n KenpBuHa.
MonekyIapHO-KHHETUYECKHUM CMBICII TEMIIEPATYPHI.

. Pacnipenenenne KuHeTUYECKOM 3HEPTUU 110 CTEHEHSIM CBOOOIBL.

. Makpockonnyeckue (TepMOIMHAMHYECKUE) IIapaMeTpBbl. YpaBHeHue COCTOSIHUSL.
KBasucrarnueckue nmpouecchl.

. NneanbHblil 1 HeUACaIbHBIN Ta3bl. Y PaBHEHUE COCTOSHUS UCAIBHOTO ra3a. 3aKOHbI HIEAIbHOTO

raza. YpaBHEHHE COCTOsIHUA ra3a Ban-nep-Baanbca.

1.7. IlepBoe HaYaJ/I0 TEPMOAUHAMUKH

. [loHsiTe 0 BHyTpeHHEU >HEpPruu. BHYTpeHHsS SHEPrusl UAcaIbHOTO ra3a. BHyTpeHHss sHeprus
raza Ban-nep-Baanbca.

. Pabota B TepmoguHamuku. PaboTa naeaabHOro raza B M30IMpOIECccax.

. TemmooOmen. KomuyectBo  Temnorel.  TemnmoéMkocTh.  TemaonmpoBOIHOCTh.  YpaBHEHHE
TEIIONPOBOJHOCTH.

. Ileppoe Hauwano tepmonuHamuku. I[IpuMeHeHue mepBOro Hadajga TEPMOAVMHAMMKU K
U30MpoleccaM UeaIbHOro rasza. TemmoéMkocTs uaeanbpHoro ra3a. Ypasuenue Podepra Maiiepa.

. Anmabatudeckuii mporecc. YpaBuenue Ilyaccona.

. [lonmutponnueckuii nmpouecc. Y paBHEHUE MOJUTPOITHI.

1.8. Bropoe Ha4yaji0 TepMOAUHAMUKH

. Tennopas mammHa. KoaddunueHT moae3Horo 1eicTBUs TETUIOBON MaIIHBI.

. Paznuunble  OpMYTMPOBKM  OCHOBHOIO  IOCTYyJIaTa, BBIPAKAIOLIErO0  BTOPOE  HAYalo
tepmoauHamMuKH (popmynupoBku Tomcona-Ilnanka m Krnaysuyca), ¥ UX SKBHBAJICHTHOCTb.
OOpartuMble 1 HEOOpaTUMBIE TIPOIIECCHI.

. Huxkn Kapuo. Mammua Kapuo u e€ KIIJI. Teopembr Kapno. TepMommHamuyeckas Ikaia
TEeMIEeparyp.

. HepaBenctBo Knaysuyca. PaBencrBo Knay3uyca. DOHTponus. 3akoH BO3pacTaHHsl SHTPOIIUU.

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

1.9. ®a3oBble paBHOBECHS U NPEBPALLCHUSA

. ®a3a BemecrBa. ®a3o0Belii nepexon. IuarpamMmma cocrtosiHui. TpoliHas TodKa.

. IInaBieHne u kpucTauIA3anys. Y JelbHas TEIUIOTA IIJIaBICHHUS.

. [TapooOpazoBanue u wkoHzaeHcarus. Vcnapenwe. Hacerimennsni map. BmakHocTh BO3mMyXa.
Kunenue. Y nenpHas Temiota mapooOpa3oBaHus.

. YpaBuenue Knaneiipona-Knaysnyca. 3aBUCMMOCTh JaBJIEHHS  HACBIEHHOIO Iapa OT

TEMIIEPATYPBL.
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5. U3otepmbl raza Ban-nep-Baansca. M3orepmbl peanbHoro rasza. Kpurtudeckoe cocTosiHuE.

Kputnueckue napamerpsl.

Pa3zaen 2. aﬂeKTpH‘{eCTBO 1 Marle€Tusm

2.1. DueKkTpUUecKoe moJie

1.  DnexkTpuuecKui 3apan M BJIEKTPUYECKOE MoJie. 3aKOH COXPAaHEHHUs AJIECKTPUYECKOIO 3apsa.
Hanpsk€HHOCTS - criloBast XapaKTepUCTUKA I10JIS.

2. 3akon Kynona. Ilone Ttoueunoro 3apsaa. IlpuHnuMn cyneprno3unuy 3JI€KTPOCTATHUYECKUX
noJjen. DIeKTPUYECKU AUMoib. JIunonbHbiii MoMeHT. [1ose TouedHoro gumnosisi.

3. Ilotok BeKTOpHOro MmoOds. OJEKTpOCTaTUYECKas Teopema laycca B HMHTErpaibHOM U
middepennmanbaoil popme. TloHSATHE O IUBEPreHIMH BEKTOPHOro Moist. [IpuMeHeHue TeopeMsl
l'aycca ans pacuéra osnektpoctarmdyeckux moneid. Ilome cdepbl M OECKOHEUHOH IJIOCKOCTH,
PaBHOMEPHO 3apsDKEHHBIX MO MoBepXHOCTU. [lose GECKOHEYHOro LMIMHApPA M IIapa, PaBHOMEPHO
3apSOKEHHBIX TI0 00BEMY.

4.  TloTeHUMATBHOCTH JIEKTPOCTATHUECKOIO NoJist. TeopeMa 0 HUPKYIALUN IEKTPOCTATUUECKOTO
nonsa. PaszHocte morenuuanos. Ilorennuman. IloreHuwan mnosist TouedHoro 3apsana. [lpuHuummn
CYNEpHO3ULMH A NOoTeHHHanoB. CBs3p HANpsHDKEHHOCTHM W NoTeHuMana. CUIoBblE JMHUM U
SKBUIIOTEHIMAJIBHBIC IOBEPXHOCTH.

5. Dnexktpuueckoe noJjie B BemecTe. [[pOBOHUKH B AEKTPOCTATHUECKOM ToJie. JIu3neKkTpuky B
JJIEKTPOCTATUYECKOM  mojie. Bekrop momsgpuszanuu. BekTtop  3JIEKTpUYECKOW — MHAYKLIWH.
[TonspusyemocTs M AWDIIEKTpUYECKas IPOHUL@AEeMOCTb. Teopema ['aycca Uit IHIJIEKTPUKOB.
['pannunbIe yClOBUS.

6.  DNEKTPOEMKOCTh MPOBOJHHKOB M KOHIEHCATOPOB. EMKOCTh yEJIMHEHHOTO MPOBOJHMKA.
EmkocTs konmeHcaropa. Ilmockuit kompencarop. Cdepuueckuii konaencarop. CoemuHeHHS
KOHJ/ICHCAaTOPOB B JJIGKTPUYECKOM Ienu. ODHeprus 3apspKeHHOro KoHjeHcaropa. OO0béMHas
IJIOTHOCTB SHEPTUU 3JIEKTPUYECKOIO MOJIS.

7. JIBMKCHHE 3apsDKCHHBIX YacTHI] B JJICKTPUYECKOM Moje. [IBMKEHHE B OJNHOPOJHOM IIOJIE.
JIBum>keHHe B HEOAHOPOIHOM mosie. [loTeHnuanpHas sHeprus 3apsaa B 3JEKTPOCTaTUYECKOM  IIOJIE.

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

2.2. DeKTpUYecKHil TOK
1. IlmotHOoCTh TOKa W cuiaa Toka. 3akoH Oma B auddepennmanbHON ¢dopme. Y aenbHas
MMPOBOJIUMOCTD M y/CIIbHOE conpoTuBicHue. 3akoH Oma B mHTerpaibHoi ¢opme. COonmpoTHUBIICHHE
npoBogHuka. IlocnenoBarenbHOE M TNApaLIENIbHOE COEAUMHEHHE NPOBOJHUKOB. HenuHeliHbie

3JIEMCHTHI B LI CIIAX ITOCTOAHHOI'O TOKA.
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2.  PaboTa M MOIIHOCTB 3JEKTPUUYECKOTO TOKa. TernaoBoe JAeicTBUE IEKTPUIECKOro TOKa. 3aKOH
Jxoynsa-Jlenua.
3. CTopOoHHME CHJIbI. DJIIEKTPOABUKYIIAs CHJIa ICTOYHUKA TOKA. 3aKkOH OMa ¢ y4ETOM CTOPOHHUX
cui. 3akoH Oma 11 3aMKHYTOM 1ETH.
4.  IlpaBuna Kupxroga.

2.3. MarauTtHoe 1noJse
1.  MaruaurtHoe none. 3akoH Amnepa. MHaykius marauTHoro noist. 3akoH buo-Casapa-Jlamaca.
[IpuHUMI Cynepno3uiii MarHUTHBIX ToJied. MarHuTHoe mojie OECKOHEYHOTO MPSMOJIMHEHHOTO
MpOBOJHUKA ¢ TOKOM. [losne kpyroBoro BuTKa ¢ TOokoM Ha ero ocu. Cuna Amnepa. Cuia Jlopenua.
JIBr>KeHUE 3apsyKEHHBIX YACTULl B MATHUTHOM TIOJIE.
2. Teopema l'aycca /i MarHUTHBIX nosneid. TeopeMa 0 HUPKYJISALUU MarHUTHOrO mosst. Pacuér
MarHUTHBIX TMOJIEH MPU MOMOUIM TEOPEMbI O IUPKYISIIUU. MarHuTHoe 1nojie 0ECKOHEYHO JTMHHOTO
COJICHOMJAa U TOPOUJIAIIBHON KATYIIKH.
3. MaruutHoe nosie B BeulecTBe. TOKM HaMarHWYuBaHus. Bekrop HamarHuuuBanus. MaruutHas
BOCIIPUMMYHUBOCTh M MArHUTHAsl MPOHUIAEMOCTb. BeKTOp HampsyKEHHOCTH MAarHUTHOTO TIOJIS.
[TonsiTue o qua-, napa- u peppomarueruzme. Teopema o UUPKYIALUA MATHUTHOTO TIOJIS B BEIIECTBE.
['pannunbIe ycioBUS.
4.  SIBneHue 3neKTpOMarHUTHOM MHAYKIMM. 3akoH PDapanes A 31EKTPOMarHUTHON MHAYKIIMH.
IIpaBuno Jlenna. MakcBeuIOBCKasi TPaKTOBKa SIBJICHMs JJIEKTPOMArHUTHOM MHIYKLHMH. Buxpesoe
AIEKTPUYECKOE TOJIE.
5. Camounaykuusi. MTHAyKTUBHOCTh. B3aMOMHIYyKIMS. DHEPryusi MarHUTHOTO TIOJSl KATYIIKU C
ToKOM. OOBEMHAS TUIOTHOCTD YHEPTUU MarHUTHOTO TOJIS.

2.4. IlepeMeHHBII JIEKTPHYECKHH TOK
1. Ilepexoansie mporecchl B RC- n RL-niensx. YcnoBue kBa3ucTalmOHapHOCTH.
2. Konebarenbnpiii koHTYp. CBOOOAHBIE He3aTyxaromue KojeOaHusi B KoHType. CoOCTBeHHas
4acToTa He3aTyXawlux KoyiebaHui. 3aryxawmmue KoneOanus. Jlorapupmudeckuid ITeKpeMeHT
3aTyxaHMs U JOOPOTHOCTH KOJEOATEIbHOTO KOHTYPA.
3. Ilepemennblii snexkTpuueckuil Tok. IlomyueHume mnepemeHHoro Ttoka. Pesuctop B 1enu
MepEMEHHOT0 TOKa. TenaoBoe AeiCTBUE TEPEMEHHOTO TOKA. J[efCTBYyIOIIEe 3HAUCHUE HANIPSHKEHUS U
cuibl Toka. KonaeHcaTop U KaTyllka MHAYKTUBHOCTH B IIENHU EPEMEHHOr0 TOKa. Pe3oHaHc B enu

nepeMeHHOro Toka. [Ipeobpa3zoBanue nepeMeHHOro Toka. TpaHnchopmarop.

2.5. Cucrema ypaBHeHuii MakcBesLia
1.  OO6o06menus Teopun MakcBemta. BuxpeBoe anexktpudeckoe nosie. Tok cmenieHus. [Ipumepsi.
Cucrema ypaBHeHHM MakcBemna B uHTerpaiibHOM (opme. Cuctema ypaBHeHHM Makcpenia B

muddepeHManbHON Gopme.
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2. DneKkTpoMarHuTHele  BOJHBL.  BomHoBoe  ypaBHeHume. CKOpoCTbh  paclpoCTpaHEHHS
AJEKTPOMAarHUTHBIX BOJH. OHEPrusl M HUMIYJIbC 3JIEKTPOMAarHUTHOro mois. Bektop VYwmosa-

[TovinTrHTra. [1IKana 3MEeKTPOMAarHUTHBIX BOJIH.

Paznen 3. BoanoBblie nponeccol. Ontuka. KBantoBas pusuka.

3.1. BoiHbl B yIpPyrux cpeaax
1. VYpaBuenue BosnHbl. BosiHOBBIE ypaBHEHUsI. CKOPOCTh YIPYTUX BOJH. DHEPrUs YIPYTrod BOJIHBI.
CTtosturie BOJTHBI.

2. 3Byk. CkopocTh 3ByKa B razax. J¢¢ekr Jlomnepa 1i1s 3ByKOBBIX BOJH.

3.2. DJIEKTPOMATHUTHBbIE BOJIHbBI
1. BosiHOBOE ypaBHEHHE JIEKTpOMAarHUTHOTO mosis. [lmockas anexkTpomarHutHas BosiHa. Crosuas
QJICKTPpOMArHMTHAas BOJIHA.
2. DHeprus IEKTPOMArHUTHBIX BOJH. MIMITyJIbC 2IEKTPOMarHUTHOTO MOJIS.

3. Dddexr Jomnepa mist SMEKTPOMArHUTHBIX BOJIH.

3.3. CBeToBbIe BOJIHBI. ['eoMeTpUYecKkas ONTHKA
1. CseroBas BonHa. Kpusas Buaumoctu. [lokasarens npeaomiaeHus.
2. DnexkTpoMarHUTHAas BOJIHA Ha TpaHuLe pasena. KosddumeHTsl oTpaxkeHust U IPOIMYCKaHHsL.

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

3.4. UnTepdepenius cBera
1. Hnrepdepenuus cBeToBbIXx BoJH. KorepeHTHOCTh. OCHOBHBIE NMPUHLIMITBI HHTEP(HEPEHIMOHHBIX
cxeM. llIupuna uaTEpHEPEHIIMOHHOMN MOTOCH.
2. Wurepdepenunonnsie cxemsl. bunpusma. buzepkano. bunnnsa.
3. HurepdepeHius cBeTa TpPU OTPAKEHHWH OT TOHKUX IIIACTHHOK. [lmockomapanienbHbie

mwractuakd. Kimmaosuaaele miactuHky. Konsna HeroToHa.

3.5. ludpakuus cBera
1. Ilpunuun I'toiirenca-®penens. 30061 PpeHens.
2. Hudpakuus dpeHens OT MPOCTEHIINX MPErpaj: Ha KPYrioM OTBEPCTHH, Ha TMOIYIJIOCKOCTH U
IeIu.

3. Hudpakuus Opaynrodepa ot menu. JuppakiunonHas peuerka.

3.6. llonsspusanus cBera. B3aumoneiicrBue cBeTa ¢ BelecTBOM
1. EcrtecTBeHHBIi W TONApU30BaHHBIA cBeT. OOmme cBeneHus o mnoispusanuu. CreneHb
noJjsipuzanuu. 3akoH Maioca.

2. llonspuszanus npu OTpaXeHUU U IpeaoMiieHuH. 3akoH bprocrepa.

14



IIpoxoskaeHue MI0CKONOIIPU30BaHHOIO CBETA YePE3 KPUCTAIINYECKYIO IIJIACTHHKY.
Hucnepcus ceeta. Kitaccudeckas Teopust IUCIEPCHH.

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

S »w kW

Oddext BaBunora-Uepenkona.

3.7. KBanToBOONTHYECKHE SIBJICHUS
1. TemoBoe m3nmyuyeHHe W JTOMHHecHeHIUs. 3akoH Kupxroda. PaBHOBecHast NIOTHOCTDh 3HEPTUU
U3ITy4EHUs.
2. 3axon Credana-bonbimana. 3akon Buna. ®opmyna Panes-Ixunca. ®opmyna [Tnanka.
3. Topmo3zHoe pentreHoBckoe wusnyudeHue. Dororddexr. Ilpumenenus  Portosddexra.
DOTOYMHOXKUTEIIN.

4. Dddext Komnrona.

3.8. Ctpoenne aTroma
1. 3akoHOMEpPHOCTH B aTOMHBIX clieKTpax. Mozenb aroma TomrcoHa.
2. OnbITHI 10 pPaCCEUBAHUIO a-4aCTUIl. SIepHast MOJIEeNb aToMa.
3. Tlocrynatet bopa. Onweir ®panka u I'epua. IlpaBuiao KBaHTOBaHUS KpPYTOBBIX OpOWT.

DneMeHTapHas OOpOBCKasi TEOPHUS BOJOPOAOIIOJ00HOTO aToMa.

3.9. D1eMeHTHI KBAHTOBOM MEeXaHUKH
1. Tunore3a ne-bpoitnsg. BonHoBble cBolicTBa BemiecTBa. [IpuHUUNBI  HEONMpPEaEIeHHOCTH
I'eitzenOepra.
2. VYpasuenue lllpenunrepa. CMbICT TICH-()YHKITHH.
3. KsanTtoBanue sHepruu. KBaHTtoBaHue nMIyibca.

4. TIpoxoxaeHue 4yacTHUIl Yepe3 MOTCHUUAIBHBINA Oapbep.

3.10. ®u3uKa aTOMHOIO AP U JJIEMEHTAPHBIX YACTHIL
1. CocTtaB U XapaKTEpUCTUKU aTOMHOIO siapa. Macca W 3Heprusi CBA3u sAnapa. Moaenn aTOMHOTO
anpa. SlnepHsle CUIIBL.
2. PaguoaktuBHOCTh. EcTecTBEHHass paJiMOaKTUBHOCTb. 3aKOH paJMOaKTUBHOIO pacnaja.
PannoaktnBHOE paBHOBEcHE, O-pacman. B - pacman. DIeKTpOHHBIN 3axBar. HewTpuHo, y - mydm.
HckyccTBeHHas: palMOaKTUBHOCTD.
3. llenHas peakuus. ATOMHOE OpyXHe. YIpaBisiemMas LiENHasl peakius. SIaepHble peakTopbl U UX
tunsl. Tepmosaepusie peakiun. [Ipobiaema ynpapisieMol TepMOSICpPHON peakLnu.
4. Bupapl B3aMMOJEHCTBHS U KJIACCHI IEMEHTAPHBIX YaCTHII.
5. Mertoabl perucTpaiuu dIeMEeHTapHbIX yacTull. KocMuueckue aydu.

6. Yactuusl 1 antTH4acTulbl. CUCTEMATHUKA AlIEMEHTApHBIX yacTull. KBapku.
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IIpakTnyeckune/ceMUHApPCKHE 3aHATHSA

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

Tema

3agauu 1J1s ceMHHAapa

Kunematuka nBrxeHus: MaTepuanbHON

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

TOYKHU

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

3axonbl HetoToHa. HekoTopsle ciiencTBus

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

U IPUMCHCHUSA 3aKOHOB Hrrotona

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

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

Pabota u sHEprus. 3aK0HBI COXpaHEHUS
DHEPIUU U UMITYJIbCa

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

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

Mexanuka TBEpIOro Teyna

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

MexaHndeckue KojieOanus

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

Kout

osibHast pabota Nel

6'(19 2’9 39 49 59 6))

Beenenue. Temmneparypa

6.7,8,9, 10, 12)

IIepBoe HauasI0 TEPMOJAUHAMUKHU

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

Btopoe Hauano TepMoaAMHaAMHUKH

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

@Da30BbIC PABHOBECUS U NIPEBPALLICHNS

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

KontponbHas padota No2

Pa3zgen 2. Ia

CKTPUICCTBO U MAIrHETHU3M

2'(1’ 2’ 37 47 5);

2.8, 10, 12, 14, 19);

DIIEKTPUYECKOE MOJIE

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

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

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

DJIEKTPUUYECKUIN TOK

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

Kont

ponbHast pabota Nel.

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

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

MarsuTtHoe moJe

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

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

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

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

[TepemMeHHBIN PIEKTPUYECKUN TOK

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

Cucrema ypaBHeHU MakcBemia

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

KonTtponbnast pabora No2.

Paszgea 3. BoainoBbie npoueccbl. Ontuka. KBantoBasi pusunka.

Bonssl B ynipyrux cpenax

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

QHGKTpOMaFHI/ITHBIe BOJIHBI

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

®oromerpus. I'eomerpuyeckas ONrTuka.

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

Wnrepdepennus cera.

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

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

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

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

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

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

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

®du3uKa aTOMHOTO SApa U 3JIEMEHTapHBIX
YaCTHII

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

KonTtponbHas padora Ne2

JlabopaTopHble 3aHATHS

Pazgen 1. ®uznyeckne 0CHOBbI MeXaHUKH. TepMoaMHAMMKA U MOJIeKYJIsIpHas Gpu3nKa
3ansarue 1. Bemonnenue mab. paboter Nel. «MccrnemoBanue MPsSMONTMHEHHOTO IBM)KCHHUS TEJ B
I10JIE TSDKECTU Ha MallnHe ATBya».
3ansTue 2. Bomonnenne mab. pabotsl Ne2. «OmpeneneHue CKOPOCTH TOJ€Ta MyId METOI0M
0AJUTMCTUYECKOTO MAasITHUKA.
3ausrue 3. Bemonnenue mal. paborel Ne3. «lM3yueHune 3aKOHOB BpallaTeIbHOTO JIBHKEHUS
TBEPIIOTO Tesla Ha KpecTooOpa3sHoM MasiTHHKE O0epOexay.
3anstue 4. Boimonnenue nabopatopHoil paboTel Ned «M3ydyeHue TapMOHHUYECKHX KOJIeOaHUH.
Pu3NYECKUil MassTHUK
3ansarue 5. Crava 3a10DKEHHOCTEH.
3ansTue 6. Boimonnenue mabopartopHoil paboTer NeS. «OkcmepuMeHTalbHAs NPOBEpKa 3aKOHA
[apns u onpeaeneHue TEPMUIECKOT0 KOG (HULIUEHTA TaBICHUS.
3anstue 7. Beimmonnenue gabopaTopHoit paboTel Ne6 «OmnpeneneHrne OTHOIICHHS TETUIOEMKOCTEH
Cp/Cy Bo31yxa MeToioM Kiiemana u Jlezopmay.
3ansTue 8. Boimonnenune mnabopartopHoil pabotel Ne7  «OmnpeneneHue yACTbHOW — TEIUIOTHI

napooOpa3oBaHMsI BOABIY.

Pa3zgen 2. DiieKTpU4ecTBO 1 MATHETH3M
3aunsarue 1. Jlaboparopnas padota Nel. M3yuenue naboparoproro komriekca JIKI-6.

3ansrue 2. JJaboparopHas padora Ne2. M3MepeHue AuaIeKTpuIecKoi IPOHUIIAEMOCTH.
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3ansrue 3. JJaboparopHas padora Ne3. MccrnenoBanue nporuecca pa3psakyd KOHJIEHCaTopa.
3ansaTue 4. Coada mabopaTopHBIX PadoT.
3aunsrue 5. JlaboparopHas padota Ne4. M3zmepeHust HHAYKIIMN MAarHUTHBIX TIOJICH.
3auarue 6. Jlaboparopnas padora Ne5. M3mepeHne MarHUTHOW TMPOHUIIAEMOCTH W HMCCIICIOBAHUE
MarHUTHOTO THCTEepe3uca.
3ansatue 7. Jlabopatopnas pabGora Ne6 M3yueHue sIBICHHS HIEKTPOMArHUTHOM  MHIYKIMHU M
n3MepeHne K03 OUIIMEHTOB caMO U B3aUMOWHTYKITHH.
3aunsrue 8. Cnaya mabopatopHbIX padoT.
Pa3nea 3. BoatHoBble nponeccsl. OnTuka. KBantoBas ¢pusuka.
3anstue 1. Pabora Nel. Mzydenue coOCTBEHHBIX KOJIEOaHUN CTPYHBI.
3ansrue 2.Padora No2. OnpeneneHue GOKYCHBIX PACCTOSIHUI coOUparoIell U pacCeHBaIOIICH JTUH3.
3ansatue 3. PabGora Ne3. V3mepeHue NIIuHBI BOJHBI CBETa B HWHTEPHEPEHIIMOHHOM OIBITE C
ournpuzmoit Openers.
3ansrue 4. Pabora Ne4 M3yuenue nudpakuuu cBeta AMPppaKkIuOHHON penIéTKe Ha MIEIH.
3aunsarue 5. Pa6ora Ne5. Onpenenenue nocrossHHoN PurGepra.
3aunsrue 6. Pabora Ne6. OnbiT @panka - ['epra.
3anstue 7. Pabora Ne7. Onpenenenue nocrostHaoi Credana-bonbrimana.

3ansTue 8. Pabora Ne§. SInepHbie BECHI.

4.3. [lepeyeHb yueOHO-METOAUYECKOT0 O0ecevYeH s JAJIs1 CAMOCTOATEILHOM padoThl CTYJA€HTOB
1. Homnecuwrii JI.B., IlleneneB A.A. JlaGopatopublii mpaktukym. Yacte . dusmueckue OCHOBBI
MexaHuku. - Capos: Cap®TH, 2007. - 56 c.

2. IlognecHbri A.B., [lenenen AA. JlaGopaTopHbIit MPAKTUKYM. Mexanuka
x)uakocted. TepmoanaamMuka U1 MoJiekyisipHas ¢pusuka. - Capos: Cap®TU, 2005.-40 c.

3. Kocsax E.I'., Jle6eneB O.H. JlaGopatopHslii npaktukyM. Ontuka u BonHbl. - Capos: Cap®TU,
2015.-72 c.

4. Kocsx E.I'., JlebeneB O.H. JlaGopatopubiii mpakTukyM. AtoMHas ¢usuka. - Capo: CapdTU,
2017.-70 c

S. OIEHOYHBIE CPEACTBA JJIAA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTHU,
MPOMEXYTOYHOM ATTECTAIIMHA IO U'TOTAM OCBOEHUA JUCIHUATLTAHBI

@DOH/ OIICHOYHBIX CPEJICTB 10 AUCIHUILTHHE 00eCieYnBaeT MPOBEPKY OCBOCHHUS TUIAHUPYEMBIX
pe3ynbTaToB 00y4eHHs (KOMIIETEHIMH W MX MHIUKATOPOB) MOCPEACTBOM MEPOIPHUSTHI TEKYILEro,

PYOEKHOTO U IPOMEKYTOUHOTO KOHTPOJISL IO JUCIUIIINHE.
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5.1. IlacnopT ¢oHAA OLIEHOYHBIX CPEACTB MO IMCUHUILIHHE

Ces3p  Mexny (OpMUPYEeMBIMH KOMIETEHIMSAMH W (OpPMaMU KOHTPOJIS HUX OCBOCHHSA

MIpEACTaBJICHA B CIICAYIOIEH TabmuIIe:

Ne HaunmenoBanue pasaena Komner NHaukaTopsl 0CBOCHUA Texkymmit
eHIus KOHTPO.JIb,
Hepess
Paznen | Tema 1.1 Beenenune. OIIK-1 3-OIIK-1, ¥-OIIK-1, B-OIIK-1 | ]13, YO (1-
1 Kunematuka qBu>KeHUS 2)
MaTepUAIbHON TOUYKHU
Tema 1.2 3akonsl HeroTOHA. I3, YO (3-
Hekotopsle cnenctBus u 4)
MPUMEHEHUS 3aKOHOB
HproTona
Tema 1.3 PaGora u sHeprus I3, YO (5-
6)
Tema 1.4. Mexanuka TBEPIOTO 13, YO (7-
Tea 9)
Tema 1.5. Mexanuueckue Konrtp. - 10
Kosie0aHus
Tema 1.6. Beenenue. 13, YO
Temmneparypa. (11-12)
Tema 1.7. IlepBoe Hayano I3, YO
TEPMOJAUHAMUKH (13-14)
Tema 1.8. Bropoe Havano I3, YO
TEPMOJIUHAMUKH. (15)
Tema 1.9. da3zoBbie KonTp. - 16
PABHOBECHS M IPEBPAILCHUS
Paznen @ Tema 2.1. Dnexrpuueckoe OIIK-1 3-OIIK-1, V-OIIK-1, B-OIIK-1 | /13, YO (1-
2 oJie 6)
Tema 2.2. DIEKTPUYECKUN TOK KonTtp. - 7
Tema 2.3. MarauTHOE 11071€ 11113), Yo @-
Tema 2.4. [lepemeHHbIN a3, YO
IEKTPUUECKUN TOK (12-15)
Tema 2.5. Cucrema ypaBHeHUH Kontp. -
Makcsesia 16
Paznen | Tema 3.1. Bonusl B ynpyrux OIIK-1 3-OIIK-1, V-OIIK-1, B-OIIK-1 | /13, YO (1-
3 cpenax 2)
Tema 3.2. DneKTpOMarHUTHHIC I3,Y0 (3)
BOJTHBI
Tema 3.3. oromeTpus. 3, YO (4-
['eomeTpuueckas onTuka 5)
Tema 3.4. atepdepenmms 13, YO (6-
CBeTa 7)
Tema 3.5. JIudpaxims cera é[)3’ YO @3-
Tema 3.6. [Tonspusauus ceera 11{(;) HIp- -
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Tema 3.7. 3, VO

KBanToBOONITHUECKHE SIBICHUS (11-12)
13, Y0
Tema 3.8. Ctpoenue aroma (13-14)
Tema 3.9. DnemeHTHI Konrp. -
KBAaHTOBOW MEXAHUKHU 16

5.2. TunoBble KOHTPOJIbHBbIC 3aJJaHMSl MJIM HHbIC MaTepHAJbl, HEOOXOAMMBbIE IJIsI OLECHKH
3HAHUH, YMEHHIl, HABBIKOB M (MJH) ONBITA [AeATEJbHOCTH, XapaKTepU3yHUIHe ITAMbl
(¢GopMupoBaHusi KOMIIETEHUM B Mpollecce 0CBOEHHUSI 00Pa30BaTeJIbHON MPOrPaMMBbl

5.2.1. IlpuMepHBIE BONPOCHI K IK3aMEHY

Pa3neu 1. dusnyeckue 0CHOBbI MexaHUKHU. TepMoguHaMuKa.

1. W3mepenue pu3nueckux BeJWYMH. EQUMHULIBI M3MEpEeHHs U pa3MEpHOCTh (PU3MUECKUX BEIUYMH.
OcCHOBHBIE €AMHUILIBI U3MEpPEHHS B MexxayHapoaHou cucteMe CU. TIpsimbie 1 KOCBEHHBIE U3MEPEHUS.
O06paboTka pe3ynbTaToB n3MepeHuil. CirydaifHble U CHCTEMAaTHYEeCKHEe TOrpeHocTy. M300pakenue
HKCHEPUMEHTAIBHBIX pPEe3ylnbTaToB Ha rpadukax. Mcnonp3zoBanue rpadukoB ans 00pabOTKH
pe3yJIbTaTOB U3MEPEHUN.

2. MarepuanpHas To4uka W aObCcomoTHO TBEpAoe Teno. Cucrema orcuéra. Pammyc-BekTop. 3akoH
newkenus. Tpaekropus. [IyTe u nepemerienue. Ckopocts. Y ckopenue. ['omorpad ckopocT.

3. PaBHOMepHOe nBMkeHUe. PaBHOycKOpeHHOe ABmxkeHHe. [Ipumep: nBMKeHue Tena, OpOLIeHHOTO
IO YIJIOM K TOPU30HTY.

4. JIBW)KEHHE TOYKHU IO OKPYKHOCTH. YTJIOBAasi CKOPOCTb M YIJIOBO€ ycKopeHue. HopmanbHoe u
TaHreHuuanpHoe yckopeHus. [loaHoe yckopenue.

5. Tlepsorii 3axkon Herorona. (3akon wuHepiuu [anunes). TloHATHEe WHEPIUATBHONH CHCTEMBI
orcuéra. Macca u umnyisc Teina. Macca - Mepa MHEPTHOCTU Tell. VIMITylbC Tena U CUCTEMBI  TEl.
3aKOH COXpPAaHEHHsI UMITYJIbCA I 3aAMKHYTON CUCTEMBI JBYX MaTEpPHABHBIX TOUYEK. AJTUTUBHOCTb
1 3aKOH COXPaHEHUs MacCChl.

6. Cuna.. Bropoii 3akoH HbroToHa kak ypaBHeHue JBHXkeHMsS. IlpencraBieHue o pelICHUH
ypaBHeHUs IBHKEHUs. Ponb HavanbHbIX ycnoBuid. Tperuii 3akoH Herorona. Bzanmonencresue nByx
MaTepualbHbIX TOUYEK. B3aumMonelicTBUE CUCTEMBI MATEPUATIBHBIX TOYEK.

7. 3aKoH COXpaHEHHUs MMITyJIbca JJIsl CUCTEMbl MaTepualbHbIX Touek. LleHTp macc. Teopema o
IBUKEHHMM LIEHTpa Macc. [Ipumepsl.

8. JIBmxeHue Ten ¢ nepeMeHHON Maccoil. PeaktuBHoe nBnxenue. @opmyina [{noakosckoro.

9. Pabora. Pabota mOCTOSHHOM CWJIBI TpU NPAMOJIMHEHHOM JBWXeHMH. Pabora mpu

KPUBOJIMHEWHOM JIBUKEHUH. MOIIIHOCTD.
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10. 3akoH coxpaHeHusi MmexaHuueckoi sHepruu. I[Ipumepsl. KoneGanus rpy3a Ha mpyXKHHE.
JIBr>KeHUE Tena B MOJIE TSHKECTH. Y IPYTUE COYAAPEHUS TE.

11. MoMeHT cuiibl 1 MOMEHT UMITYJIbCA OTHOCUTENIBHO HEMOABUKHOM TOUYKM W HEMOJBM)KHOW OCH.
YpaBHEHHE MOMEHTOB.

12. 3akoH coXpaHEHHsS MOMEHTA UMITYJIbCa JIJIsi CHCTEMbI MaTEPHAIIbHBIX TOUYEK.

13. JIBwxkeHue B LieHTpaiabHOM noje. 3akonbl Kemiepa. Kocmuueckue ckopocTi.

14. Bpamenue TBEPAOrO Tejla OTHOCHUTEIBHO HEMOABMKHOM OCH. MOMEHT HMIylbca U
KMHETUYECKasl SHEPrus TBEPJOrO Tela, BPAIIAIOUIErOCs OTHOCUTEIBHO HENOJABUKHOW OCU. MOMEHT
UMHEpLMH. Y paBHEHHE MOMEHTOB JJIs BpallleHUs1 TBEPIOTO OTHOCUTEIBLHO HEMOIBUIKHOM OCH.

15. YpaBHeHust IBUKEHUS U paBHOBECHUS TBEPIOro Tena. Yucno creneHeil cBo0o bl TBEPAOTO Tela.
VYpaBHeHHUsI IBM>KEHUS. Y clIoBUA paBHOBecHs. [[oHATHE cTaTHUECKN HEONIPEAECIEHHBIX CUCTEM.

16. OcHOBHBIC TIOHATHSI W ONpPEAeNeHUs KoJieOaTeIbHBIX MporeccoB. [lepuoanyeckue KoneOaHwmsl.
Ilepuon wu wuactora koneOanus. ['apmonHmyeckue konebGanus. CBOOOAHBIE U BBIHYKICHHBIC
konebanus. Pezonanc. @a3opas miockocts. dazoBas TpaeKTOpUsS FApMOHUYECKOTO KOJIeOaHMs!.

17. CBoboaHbIe He3aTyXawlIIue KoJIeOaHUS Tpy3a Ha NPYXKUHE (TapMOHUYECKUU OCIUIUISATOP).
Maremarnueckuili MassTHUK. PU3MUECKUN MasSTHHK.

18. T'apmoHnYecKHii OCHMIUIATOP C BSI3KUM TpeHueM. Jlorapudmudeckuii 1eKpeMeHT 3aTyXaHHus U
JTOOPOTHOCTH OCLMJIISATOPA.

19. BeiHyXIeHHBIE KOJCOAHUS TApMOHUYECKOTO OCIMILIATOpa. Pe3oHaHcHbIe KpuBbie. Pe3onancHas
4acToTa.

20. MonexkynapHO-KMHETUYECKUN U TEPMOJAMHAMUYECKUHN TIOXO0/bI K U3YUEHUIO SIBJICHUI IPUPOIBL.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUYECKOM TeopuM BeliecTBa. Monb BemecTBa. Yucio
ABorajipo.

21. WpeanbHbli Ta3 B MOJEKYJISPHO-KMHETUYECKON Teopru. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KMHETUYECKOW TEOpUH UI€aIbHOTO rasa.

22. TemmepaTypa ¥ TEpMOJMHAMHYECKOE paBHOBecue. TemmepaTypHble wmkanel Lleabcus u
KenpBrHa. MoJeKyIIpHO-KMHETHYECKUM CMBICT TeMIleparyphl. PacnpenerneHne KUHETHYECKOU
SHEPTHUH 110 CTETIEHSIM CBOOO/IBI.

23. Makpockonudyeckue (TepMOIMHAMUYECKHE) apameTpsl. YpaBHeHHne COCTOSIHHUSL.
KBazucrarnueckue mpouecchl.

24. UpeanpHplii M HEUACAIbHBIM Ta3bl. YPaBHEHHE COCTOSIHMS MJEAIBHOIO Ta3a. 3aKOHbI
WJICAJIbHOTO Ta3a. Y paBHEHUE COCTOsIHMSA ra3a BaH-nep-Baainbca.

25. llonatue o BHYTpEHHEW »dHepruu. BHYTpeHHssI SHeprusi ujacalbHOro Tra3a. Pabora B

TepMoauHaMHUKU. PaboTa ueanbHOTo ra3a B H30MpoIeccax.
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26. Termoobomen. KomumyectBo Ttemnorel. Temnoémkocts. IlepBoe Hayano TEpMOAMHAMUKH.
IIpumeHneHne nepBoro Hayajuia TEPMOJAMHAMUKH K U30MPOLiEccaM UAECAIBbHOTO rasa.

27. Annabatmyeckuii mporecc. YpaBHenue Ilyaccona. Omnpenenenue Cp/Cymeromom Kiiemana u
He3zopma.

28. TemuoBas mammHa. KosgduimenTt noie3Horo AeHCTBHUS TEIIOBON MAITUHBI.

29. Iukn Kapno. Mammna Kapuo un e€ KIIJ[. Teopembr Kapno. TepmonnHammuueckas Iikaia
TEeMIIepaTyp.

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

31. ®da3za BemectBa. da3oBblii nepexo. Juarpamma coctostHui. TpoiiHas TOUKa.

32. IlnaBneHue ™ KpUCTAUTM3aNUA. YJelbHas TeroTa 1aBieHus. [lapooOpazoBanue u
konaeHcauus. Mcnapenue. Haceimennsiii map. BrnaxxHocts Bo3ayxa. Kunenue. YaenbHas Termora
mapooOpa3oBaHus.

33. PacnpezneneHue MOJEKyJ IO CKOpPOCTAM. 3aKOH pacnpeneneHus Maxkcsemia. Pacnipenenenue
MOJIEKYJI 10 aOCOJIOTHOM BemuuMHE cKopocTH. Pacmpenenenue mo s>HeprusiMm. CpeaHue CKOPOCTH
MOJIEKYJI UJI€aTbHOTO Ta3a.

34. 3akoH pacnpeaenenus boibimana.

35. Outponus u BeposTHOCTh. DiykTyanuu.

Pa3zgen 2 DiieKTpU4eCcTBO 1 MATHETH3M

1. DnexkTpuueckuil 3apsAl U INEKTPUUYECKOE ToJie. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsija.
Hanpsok€HHOCTS - cril0Bast XapaKTepUCTUKA I10JIS.

2. 3axoH Kynona. ITose Toueunoro 3apsaa. [IpuHuun cyneprno3uiyu 31eKTPOCTaTUUECKUX TTOJICH.
DJIeKTpUYECKUH qumoib. JunonbHeiii MOMeHT. [lone ToueuHoro aumnouis.

3. IloTtox BeKTOpHOTO TOJA. OJEKTpocTaTUdeckas Teopema [aycca B HMHTErpaidbHOM U
muddepennmansaoil popme. [ToHsITHE O AUBEPTEHIIUN BEKTOPHOTO OIS,

4. Ilpumenenmne TeopeMbl [aycca mmsa pacu€ra snekTpocTaTHdeckux monei. [lome cdepsl u
OECKOHEYHOW TIUIOCKOCTH, PAaBHOMEPHO 3apsDKEHHBIX M0 ToBepxHocTu. I[lonme GeckoHeuHOro
WIMH]IPA U 1apa, PABHOMEPHO 3apsiKEHHBIX TTO0 00BEMY.

5. ITloTeHUMaIbHOCTH 3NEKTPOCTATUUECKOro MoJid. TeopeMa O HUPKYISALUHA AJIEKTPOCTATUYECKOTO
nonsa. PaszHocte morenuuanoB. Ilorennuman. IloreHuwan mnosist TouedHoro 3apsana. [lpuHuummn
CYNEpIO3UINN Il MOTEeHUHanoB. CBsA3b HANPSIKEHHOCTH M nNOTeHIUana. CHIIOBbIE JUHUU H
SKBUIIOTEHI[MAIbHBIE TOBEPXHOCTH.

6. DnekTpuueckoe 1moje B BemiecTBe. [IpOBOHUKU B 3JIEKTPOCTATUYECKOM MoJje. JUAIEeKTpUKU B

JJIEKTPOCTATUYECKOM  mojie. Bekrop momsgpusanuu. Bexrtop  3JIEKTpUYECKOW  MHIYKLIWH.
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[TonspusyemMocTs M AWDIIEKTpHUYECKas IPOHUL@EeMOCTb. Teopema ['aycca Uit IHIIEKTPUKOB.
I'pannuHbIE yCIOBUSL.

7. DIEeKTpOEMKOCTh IIPOBOJHHKOB M KOHJEHCATOPOB. EMKOCTh YEeIMHEHHOTO HPOBOIHHKA.
Emkocts koHAeHcaTopa. [Tnockuii konaencarop. Cdepuueckuii KOHAEHCATOD.

8. CoenuHeHUs KOHJIEHCATOPOB B 3JIEKTPUYECKON IENM. DHEPrus 3apsDKEHHOTIO KOHJIEHCAaTopa.
OOBEMHAS TUIOTHOCTH SHEPTUHU AJIEKTPUYECKOTO TOJISL.

9. JIBmeHue 3apsHKEHHBIX YacTHL B JJEKTPUYECKOM Iosie. JIBMKEHHUE B OJHOPOJHOM IIOJE.
JIBrkeHne B HEOMHOPOAHOM nosie. [loTeHnnanpHas dHEprus 3apsAjaa B 3JIEKTPOCTATUYECKOM ITOJIE.
OHeprus B3auMOJEHCTBUS CUCTEMbI TOUEUHBIX 3apsi/10B.

10. IInotHOCTF TOKAa ™ cmia Toka. 3akoH Owma B auddepeHumanbHoil Qopme. YiaenpHas
MIPOBOJIUMOCTh M y/CNIbHOE conpoTuBieHue. 3akoH Oma B mHTerpainbHoi ¢opme. COonmpoTHUBIICHHE
npoBogHuka. IlociaegoBarenbHOE W TapalIeIbHOE COEAWMHEHHE NPOBOJAHUKOB. HenuHeliHbie
AJIEMEHTHI B LIEMSAX MOCTOSIHHOIO TOKa.

11. PaGora u MOIIHOCTH 3IEKTPHUUECKOT0 TOKA. TerioBoe ACWCTBUE HIIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna.

12. CropoHHHE CHJIBI. DJIEKTPOJBHKYIAsl CHUJIa UCTOYHUKA TOKa. 3akoH OMa ¢ y4éTOM CTOPOHHHX
cuit. 3akoH Oma Juis 3aMkHyTO# nenu. [Ipasuna Kupxroda.

13. MaruutHoe none. 3akoH Amnepa. Muaykuust marautHoro nosid. 3akoH buo-Casapa-Jlamaca.
[IpuHUMI Cynepno3uiid MarHUTHBIX ToJied. MarHuTHoe mojie OECKOHEYHOro MPSMOJIMHEHHOTO
MIPOBOJIHHKA C TOKOM. [lone KpyroBoro BUTKa ¢ TOKOM Ha €ro OCH.

14. Cuna Amnepa. Cuina Jlopenua. JIBu>keHHE 3apsSKEHHBIX YAaCTHUL] B MArHUTHOM IIOJIE.

15. Teopema I'aycca ans MarHUTHbIX nosied. Teopema O LUPKYJISALMU MarHuTHOro mnoss. Pacuér
MarHUTHBIX TMOJIEH TPU MOMOIIM TEOPEMBI O IUPKYISIIUU. MarHuTHoe 1ojie 0ECKOHEYHO JTMHHOTO
COJICHOMJAa U TOPOUJAIIBHON KATYIIKH.

16. MarnuTtHoe mose B BemlecTBe. TOKM HamMarHuuuBaHus. BekTop HamarHuuvBaHusi. MarHutHas
BOCIPUMMYHMBOCTb U MarHUTHAsl IPOHUIIAEMOCTh. BeKTop HanpsHKEHHOCTH MarHUTHOTO OIS

17. Tlonsatue o nmma-, mapa- u ¢deppomarseTusme. Teopema O HMUPKYISAIUA MarHUTHOTO TIOJNS B
BelecTse. [ paHnyYHbIE yCITOBUSL.

18. SlBnenue anekTpomMarHuTHOW MHAYKUUU. 3akoH (apanes I AJIEKTPOMArHUTHOM MHAYKLUU.
IIpaBuno Jlenna. MakcBeiuIOBCKass TPaKTOBKa SIBJICHMs JJIEKTPOMArHUTHOM MHIYKLHMH. Buxpesoe
JJIIEKTPUYECKOE I10JIE.

19. Camounaykuus. UHAYKTUBHOCTh. B3anMOMHAYKIHS. DHEPrusi MarHUTHOTO TOJISI KaTYIIKH C
ToKOM. O0BEMHAS TITIOTHOCTH SHEPTUHU MAarHUTHOTO TOJIS.

20. ITepexonnsie npouecchl B RC- u RL-iensix. YcnoBue KBa3uCTallMOHAPHOCTH.
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21. KonebatenpHblii KOHTYp. CBOOOAHBIE He3aryxaromipe Kojebanusi B KoHType. CoOcTBeHHas
gacToTa He3aTyxarmommx Kkojebanuid. 3aryxawmue konebanus. JlorapupMuyeckuit IEKpPEeMEHT
3aTyxaHus U JOOPOTHOCTh KOJIEOATEIIPHOTO KOHTYpA.

22. IlepeMeHHbI 3yekTpuyeckuid ToOK. Ilomyuenue mnepemeHHoro Toka. Pesuctop B 1enu
IIEPEMEHHOI0 TOKA. TernuoBoe AeNCTBUE IEPEMEHHOI0 TOKA. JIeHCTBYIOIIEE 3HAYEHNUE HANIPSKEHUS U
CHJIBI TOKA.

23. KoHzeHcaTop U KaTylIKa MHAYKTUBHOCTH B LIEMH IEPEMEHHOTO TOKA.

24. Pe3onaHc B 11enu epeMeHHoro Toka. [IpeobpazoBanue nepemeHHOTO ToKa. Tpancdopmarop.

25. O6o6menus reopun Makcpemia. Buxpesoe anekrpudeckoe mose. Tok cmemenus. [Ipumepsr.
26. Cucrema ypaBHeHHH MakcBemia B uHTerpanpHoil ¢popme. Cuctema ypaBHeHUH MakcBenia B
muddepennmanbHon hopme.

27. DnekTpoMarHuTHble  BOJHBL. ~ BomHoBoe — ypaBHeHue.  CKOpOCTh  pacHpOCTpaHEHUS
JIEKTPOMAarHUTHBIX BOJH. OHEPrusl M HUMIYJIbC D3JEKTPOMarHUTHOro mois. Bekrop VYwmosa-

ITorinTuHra. lIkana 3MeKTPOMAarHUTHBIX BOJIH.

Pa3nea 3. BoatHoBble nponeccsl. OnTuka. KBantoBas ¢pusuka

1. BomHOBOe ypaBHEHHE. YpaBHEHHE MOHOXPOMATHYECKOW Oerymield BOJIHBI, OCHOBHBIE
XapaKTEPUCTUKH BOJIH.

2. DnekTpoMarHuTHble  BOJHBL. ~ BomHoBoe — ypaBHeHue.  CKOpOCTh  pacHpoOCTpaHEHUS
AJIEKTPOMArHUTHBIX BOJIH.

3. DnekTpoMarHuTHas npupoga cBera. ONTUYECKUI M BUIMMBINA JAMANa30HbI JIEKTPOMArHUTHBIX
BoiH. BomHOBOe ypaBHeHnue. CxopocTh cBeta. ['apmonmueckas BoiHa. I[lnockue u chepuyeckue
BOJIHBI. BoTHOBO#M (pOHT.

4. Tlonspuzauusi 3JIEKTPOMAarHUTHBIX BOJH. JIMHElHHas, Kpyropasi, >JUTUNTUYECKAs MOJSPU3ALIMH.
EcrecTBeHHbIN CBET.

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

6. T'eoMerpuueckas ONTHKA.

7. WutepdepeHnuss MOHOXpOMAaTHYECKUMX BOJH. JIBymydeBas wuHTepdepeHIus. Cyneprno3urus
IUIOCKHX BOJIH. PazHOCTh xo011a. Y cnoBus HHTEpGEPEHIIMOHHBIX MAKCHUMYMOB 1 MHHHMYMOB.

8. MWurepdepeHuus B TOHKUX IUIeHKaX. [loloCkl paBHOW TONIIMHBI W PABHOTO HAKIIOHA.
[IpocBeTiieHHE ONTHUKH.

9. MUurepdepennmonnbie mnpubopbl. bunpusma. bununza. HWaTepdepomerp MaiikenbcoHa.

[Tpumenenne uHTEPHEPEHIIMOHHBIX TPUOOPOB.
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10. IIpuauun Iroiirenca-®Openens. Meron 3on @penens. dudpaxmus Ppenens Ha Kpyriom
oTBepcTHH. 30HHAA M1acTUHKa. [1atHo IlyaccoHa.

11. Hudpakuus @paynrodepa. dudpakuus cBeta Ha menu. JudpakimonHas pacXoauMoCTh.

12. Nudpakuuonnas pemietka. Jlucnepcuonnas oomacts. Pa3penraromnias cnocoOHOCTb.

13. 3akoHbl oTpaxeHus W npenomieHus. [lonsgpuzanus cBera npH OTPaXKEHUHM M MPEIOMIICHUU.
VYron bprocrepa. Koadpdumnmentsl oTpakeHUss M mHpeaoMieHus cBeTa. [lomHoe BHyTpeHHee
OTpa)K€HUE CBETA.

14. JIBoitHOe Jy4yenpenoMJ€HHE B aHU30TPOMHBIX Kpucramwiax. Iloctpoenwe ['toiirenca.
[Monspusanus cBeTa npu ABOHHOM Jyuenpenomienuu. [lonspusannonnsie GUabTPhI

15. Jlucnepcust cBera. DNEeKTpoHHasi Teopusl aucnepcuu. HopmanbHas M aHOMaslbHAs JUCIEPCUU.
BosHoBoI naker. ['pynnoBas cKkOpoCTb.

16. TennoBoe U3Ty4eHHE U €r0 XapaKTEPUCTUKU: U3JIydyaTellbHas U MOTIoNaTeabHasi ClIoCOOHOCTH,
SHepreTuveckas CBETUMOCTb. 3akoH Kupxroda.

17. AGCONIOTHO YepHOE TENIO U ero Mojesb. 3akoH Credana-bonbimana. 3akoHs! Buna.

18. KBanToBas Teopus TeroBoro u3inydeHus. @opmyna [Inanka. OObsICHEHHE 3aKOHOB M3TyUEHUS
¢ momoIisto Gpopmynsl [1nanka.

19. TexHuyeckue NpuMEHEHMs TEMIOBOIO N3ydeHus. OnTuyecKas NTupoMeTpUs.

20. @orosnexrpuueckuii dPdexr. Ombitel ['epria u CronetoBa. OCHOBHBIE 3aKOHOMEPHOCTH
BHemHero ¢otodddexra. KBantosas teopust hotodrddexra. @opmyna DitHmTeiHa. BHyTpeHHM 1
BeHTHJIbHBIN (hoToddekT. [Ipumenenns potorddexra. DoTOyMHOKUTEIH.

21. Dddext Komnrona u ero 00bsiCHEHHE HA OCHOBE 3aKOHOB PEIISTUBUCTCKON MEXaHUKHU.

22. KopmyckynspHasi Teopusi CTpoeHHs BemectBa. Moxaenb aroma TomcoHa OmbITel U Gopmyna
Pesepdopnaa. [Tnanerapuas moaens atoma u e€ TpyaHoctu. [loctymarst bopa.

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

24. BonHoBbie cBoiicTBa uactull. OmbiTel [leBuccona u Jlxepmepa. Judpakmuss 3JIEKTPOHOB.
I'unoresa ae bpoiins. [Tpunnun neonpenenennoctu [ aitzenoepra.

25. VYpasuenue llIpénunrepa. BomHoBas ncu-pyHkims u ee GU3MIECKUN CMBICIL.

26. Yactuia B OECKOHEUHO TIyOOKOW TOTCHIMAIbHOW sMe. [IpoxokaeHwe dYacTHI[ uepes
MOTEHIIUATBHBINA Oapbep.

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

28. ATOMHOE fJIp0 ¥ €ro OCHOBHbBIE XapaKTEPUCTUKU. 3apsJ0BOEC U MAaCCOBOE €ia. SiepHble CUIIbI U
ux npupona. Mzoromnsl, usomepsl u n3obapel. KanenbHas u 060j04edHas MOJENU CTPOCHHS Apa.
Marunueckue yucina.

29. EcrecTBeHHas paAMOAaKTUBHOCTb. 3aKOH PaJUOAKTUBHOIO pacnaaa. PannoakTuBHoe paBHOBECHE

a-pacmaj.
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30. TynuenbHbIH 3pdeKT, B-pacnan. DIEeKTPOHHBIH 3aXBaT.

31. HelitpuHo, y-ny4uu, UX MPOUCXOKJIECHUE U B3aUMOJICHCTBHE C BEILIECTBOM.

32. DHeprus aTOMHOTO siapa. DHeprus cBsa3u. Jledext macc. Boinenenue snepun npu eICHUU SIEP.
[lennas peakuusi. ATOMHOE OpYyXKHE.

33. VYmopaBnsiemas IenHas peakius. SInepHble PeakTOphl M UX TUIBL. Y PaH-TPaAQUTOBBIA peakTop.
IIpumeHeHne AAEPHBIX PEAKTOPOB. ATOMHBIE 3JIEKTPOCTAHILIMYU U IBUTATEIH.

34. DnmeMeHTapHble YacTUIBl U UX Kiaccudukamus. OCHOBHBIC XapaKTEPUCTUKH SJIEMEHTAPHBIX
YacTHII.

35. Yactuupsl U aHTHYacTUIBl. B3aumonelicTBUE 3J€MEHTAPHBIX 4YacTHll. B3auMHbIE NpeBpaleHUs
AJIEMEHTAPHbBIX YaCTHUL. AHHUTWIALNS YaCTULl U POKJIEHUE Tap.

36. CtpykTrypa 3jeMeHTapHbIX YacTull. KBapku.

5.2.2. [IpuMepHBIe TeMbI I0OMALIHET0 32 JAHUS

1.  MarepuanbHas TodKka ABIKETCS B rtockocTd XOVY 1o 3akoHy 7 = At’i + By , tne A=1 m/c?,

B=12 m/c, i ¥ j enuHUYHBIe OA3UCHBIE BEKTOPHI JEKapTOBOil cucTeMbl koopauHar XOV.

Haiitu yron mMexay BEKTOpamu CKOPOCTH U M YCKOPEHHSI d TOYKHA B MOMEHT BPEMEHH 17 =3 C.

HapucoBath TpaeKTOpHUIO TBUKEHUS TOUKH.

2. MartepuanbHas TOUKa JBIDKETCS B miockocTd XOV no 3akony 7 = (A'+C)i +(B’*+D) ], rae
A=1 w3, B=-2 m/c®, C=-1m, D=3 m. U300pa3uTh TpaeKTOpuio IBIKeHMS Touku. Ha
TPAEKTOPUH YKa3aTh IMOJOKEHHWE TOYKH B MOMEHT BpeMmeHH #; =1 c¢. Hailtu mMomynum BEKTOpOB
CKOPOCTH U W YCKOPEHHWsI @ TOYKH B 9TOT MOMEHT. HalTh Tax:ke BEKTOpP IMepeMEIICHHsI S u
yTh [ TIPOWJICHHBIC TOYKOW 3a BTOPYIO CEKYH/TY JIBHIKCHHSI.

3. JIBe TOUKHM ABHKYTCA B TuIockoctd XOV 10 3akoHaM 7 = Ai +Btj u 7,=Ct’i +Dtj , tme A =1

M, B=3 m/c, C=25wm/c?>, D=2 wm/c. Haiftu paccTosiHME MEXIy TOYKAMH B MOMEHT BPEMEHH
t =1 ¢, a TaKKe yroj MeXIy BEKTOPaMHU CKOPOCTEH TOUCK B TOT MOMEHT.

4.  MarepuanbHas TOYKa JBHXKETCS B IUIOCKOCTH XOV C YCKOPEHHEM d, W3MEHSIOIIUMCS CO
BPEMEHEM I10 3aKOHY d,= Ai + Btj . HaiiTy 3aK0H JBMKEHHs TOUKH (YpaBHEHHE 3aBHCHMOCTH
paanyca-BEeKTOpa TOYKHM OT BPEMEHH), €CIM B HadyalbHBIA MOMEHT BpeMmeHu (f=0) Touka
HaxXoJIWJach B Hayajge KOOPAMHAT U MMea CKOPOCTh U, = C7+D] (4, B, C u D - u3BecTHBIC
MOCTOSTHHBIE BEJINUMHBI).

5. MarepuanbHas TOdKa IBHKETCS 1O OKPYKHOCTH ITI0 3aKOHYy ¢ =at+ fBt°, rae a=6 pan/c,

B = -2 pan/c*. HaiiTu yrinoBoe yCKOpeHHe TOYKK B MOMEHT, KOT/Ia OHA OCTAHOBMTCSL.
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10.

11.

12.

13.

Touxa mBHXKETCS 1O OKPYKHOCTH pajguyca R 10 3aKOHY ¢ =@ sinkt, rae ¢, U k W3BEeCTHbIE
MOCTOSsIHHBIE. HaliTH 3aBUCHUMOCTB OT BpPEMEHHU MOJYJIEN CKOPOCTH U YCKOPEHHS TOUKH.
Touka ABMKETCA MO OKPYKHOCTH paguyca R=1M C yrjioBbIM YCKOPEHHEM €, 3aBUCSIIMM OT

pao

2 b
(&

pao . . . .
BPEMEHHM 110 3aKOHY & = + ft, 11e a =1 p=3 et Haiitu myTh, npoiiAeHHBIN TOUKON

3a BTOPYIO CEKYHIY IBHXKeHHUs. HauanbHas CKOPOCTh TOUKHU paBHA HYIIIO.

Touka IBHXETCA MO OKPYKHOCTH paanyca R =1 M CO CKOPOCTBIO U, 3aBUCALIEN OT BPEMEHU I10
2 M A M .
3aKOHy L=t + ft°, TIe a = 1; , b= 30—3. Haiftu yrom Mexxay BEKTOpaMH CKOPOCTU U

YCKOpEHUs TOYKHA B MOMEHT BpeMeHu ¢ = 1 c.

Touka nHBMKETCS 3aMEUIEHHO IO OKPY)KHOCTH paiMyca R, TaK 4YTO €€ TaHICHIHUAIBHOE M
HOPMAJIbHOE YCKOPEHMS B KaXKJbII MOMEHT BPEMEHM paBHBI ApPYyr Ipyry no moxyiao. Haitu
3aBUCUMOCTB OT BPEMEHU €€ YIJIOBOW CKOPOCTH U YIi0BOro yckopeHus. HauanbHas CKOpOCTh

TOYKH paBHA U, .

C Kkakol CKOpOCTbIO B MOMEHT CTapTa pakeTbl HY)KHO BBICTPENUTh M3 IMYyLIKH, YTOOBI

M
MOPa3UTh PAKETY, CTAPTYIOLLYI0 BEPTUKAIBLHO C YCKOPEHUEM a = 300—2? PaccrosiHue ot mymku

no muauk ctapta [ = 500 . [ymka crpenser noj yriioM ¢ = 45° K TOPH30HTY.

I[Ba KaMH: 6pOC3.IOT OOIHOBPCMCHHO TaK, KaK IIOKa3aHO Ha 51

pucynke 1.17. Ha kakom paccTossHUM /[ OT OCHOBaHHS OalTHU
JOJKHA HAXOAWTHCS TOYKAa OpOCAHHS BTOPOTO KaMHS, YTOOBI

KaMHH CTOJIKHYJIUCh B Bo3ayxe? Beicora Oammuu 7 =10

U,

NS

N M M
HavaJIbHbIE CKOPOCTU KaMHel U,=5—, v,=20—.
c c

C mnoBepxHOCTH 3eMJIM OpOCHIM KaMeHb IOJ YIJIOM « K Puc. 1.17

FOPU30OHTY, COOOLIMB €My HA4albHYI0 CKOpPOCTh U,. HaliTm paaumyc KpUBH3HBI

TPAEeKTOPUH KaK (DYHKIIMIO BHICOTHI MMOABEMA TeJa My JABMKEeHUH. [10]1 KakuM yriiom o criemyer
OpocaTb KaMeHb, YTOOBI JATLHOCTh €ro rnosieTa Obula MakcuMaibHa? CONMpOTUBICHUEM BO3yXa

MpeHeOpeyb.

M
C BepIMHBI TOPBI OPOLICHO TEJIO B TOPU30HTAIILHOM HAIPaBJIEHUU CO CKOPOCThI0 U, =10—.
c

OHpe,Z[eHI/ITI: HOPMAJIBHOC U TAHTI'CHIIUAJIbHOC YCKOPCHHA TCJIa CITYCTA ABC CCKYH/BI ITOCJIC Ha4Ya1a

nBikeHus. ConpoTHBIEHUEM BO3yXa peHeOpeyb.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

Yactuna aBmxercs B MIOCKOCTH XOV paBHOMEPHO CO CKOPOCTHIO » MO Mapaborndeckoin
TpaekTopuu y = kx*, rae k - TonoxuTenbHas TOcTOsHHAas. HaliTw ycKopeHHe dYacTHIbl B
MOMEHT NPOX0XKIEHHSI HauaJla KOOPHHAT.

Yactuna aBmxercsa B IIIOCKOCTH XOV, nmpuyéM e€ mpsMOYrojbHbIe KOOPIMHATHI 3aBUCIT OT
BPEMEHH t cIeAyoIUM obpa3oM: x = Acoswt, y = Bsinwt, rae A, B 1 @ NON0XUTEIbHbIE
IIOCTOsIHHBbIE. HaWTu TpaekTOpuIO0 JBHUKECHUS 4YaCTHUIbI, 3aBUCUMOCTb €€ CKOPOCTH H
yCKOpeHuss oT BpeMeHH. OnpenenuTs paauychl KpHUBU3HBI TPAaGKTOPUM B TOYKAX €€
nepeceueHuss ¢ ocsiMu KoopauHat. [lokazaTb, 4TO BEKTOp YCKOPEHHS YaCTHIbI B JIHOOOM
MOMEHT BPEMEHM HAIPABIICH K Ha4Yaly KOOPAWHAT.

MarepranbHast TOYKAa [JBUKETCS 110 KPHUBOJIMHEMHOM ~ TPAGKTOPUM C TaHTCHUHUAIbHBIM

YCKOPEHHEM, 3aBHCALIMM OT BPEMEHH TI0 3aKOHy a,= A+ Bt, rnme A=2 m/c?, B=1 m/c’.

HaiiTu nyTh nOpoOWIEHHBIA TOYKOM 3a TEpPBbIE MATh CEKYHJ IBHXKCHHS, €CJIM HadalbHas

M
CKOpPOCTb TOYKH U ,=5—.
c

- - + M
MarepuabHas TOUKa JBIKETCA B IOCKocTH XOV 1o 3akomy 7 = Ati + Bty , tne A=1—,
c

M o
B =0,5—. HaiiTh HOpMaJbHOC W TAHICHLIMAJIBHOC YCKOPCHHS TOYKH U PaUyC KPHBHU3HBI
c

TPACKTOPUU B HAYAJIbHBI MOMEHT BPEMEHH.
Haiitn yckopenue ten B cucteMme, okazaHHoW Ha pucyHke 2.13. Maccel Ten m; u mo. Maccamu
0JIOKa ¥ HUTH, a TAK)KE€ TPEHUEM B CHCTEME MTPEHEOPEUb.

HaiiTu yckopeHue Ten M CUIy HATsDKEHUS HUTH B CHUCTEME, IOKa3aHHOW Ha pucyHke 2.14.

Maccer Ten m; =2 kr, mz = 1 xr. KoopduiuenT Tpenus Tena o moBEpXHOCTh

crona i = 0,3. B HauaJIbHBII1 MOMEHT TeJIa MOKOUJIHCH. LR

C kakoll MakCHMaldbHOW CKOPOCTBIO MOXET JBHIaThCS aBTOMOOWIb Ha .
2

OBOpPOTE paanycoM 3akpyrieHust R = 100 M, 4ToOBI €ro «HE 3aHECI0», eCIU Puc. 214

K03 puLMeHT TpeHus wuH o popory u = 0,4?

CnyTHHK, UCIOJb3yEMbIN B CHCTEME TEJIECBSI3U, 3aIyLIEH B IJIOCKOCTU 3€MHOI'0 HKBaTOpa TakK,
YTO BCE BpEMsSI HAXOJUTCS B 3€HUTE OJHOM M TOM K€ TOYKM 3eMHOro mapa. Haiitu pamuyc
opobutel cnyrHuka. Pammyc 3emmnm R = 6400 kM, ycKopeHHE CBOOOJHOTO TaJeHHS Y
noBepxHocTH 3emiu g = 9,8 m/c’.

Ha kparo ropusoHTanpHOro amcka paaumyca R=0,5 M HaxoauTcs MajeHbKas Imaitba. [luck
HAUMHAIOT PacKpy4HBaTh BOKPYT BEPTHUKAIBLHON OCH, MPOXOAIIEiH

4Ycpe3 €ro UCHTp, TaK, 4YTO YIroJ €ro rnmoBopoTa 3aBUCUT OT BPCMCHU t

Fmax"“'
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23.

24.

25.

26.

27.

28.

29.

30.

1o 3akoHy ¢ = At°,rme A = 1 pan/c. Uepes kakoe Bpems Iaiiba COCKONB3HET C JHCKA, €CIH
kod(urment tperus y = 0,27

Kakyro ckopocTh cooOmaeT GgyTOoNHCT MUy NMpHU yaape, eciii MaKCUMalIbHas CHJIa, C KOTOPOM
OH JeHicTByeT Ha MsY, Fya = 3,5'10° H, Bpems yaapa =810 c? Macca ms4a m = 0,5 k.
CuutaTh, 4TO CHJIa, ICUCTBYIOIIAS HA MY BO BpeMsl yaapa, HapacTaeT U CHaJaeT Mo JIMHEHHOMY
3akoHy (puc. 2.15).

Yenosek maccoit m =75 Kr npeiraet ¢ 6epera B 1oAKy. Ero ckopocTs ropu3oHTabHA U paBHA
Vo=4 ™/c. Ha kakoe paccrosHue nepemecturcs noaka? Cuna TpeHHS JIOJKA O BOAY

H-c
MPOMOPIHUOHATIEHA CKOPOCTH U KOAPPUITUEHT MPOMOPIHOHATBHOCTH k = 10 )
M

Jocky maccoit m = 1 Kr OTTONKHYJIN OT Oepera npyza, COOOIIMB el Ha4aJIbHYI0 CKOPOCTh » = 3
M/c. Uepes kakoe BpeMs JIOCKa JOCTHTHET APYroro Oepera, €Clid pacCTOsTHUE MEXAY OeperaMu

H-c

S'=10 m? Cuna conpoTuBIIeHHs BOABI IPONOPIHMOHANbHA CKOpocTH: [ =kv, rae k= 0,2
M

Pazmepamu gocku npeHeOpeys.
Kamens maccoit m mamaer BOJNM3M MOBEpXHOCTH 3emin Oe3 HavdanbHOW ckopoctu. Haittu
3aBUCHMOCTb CKOPOCTHM KaMHs OT BpeMeHH. (CuuTaTh, YTO CHJIAa CONPOTHUBIICHUS BO31yXa

IPONOPLHOHATIBHA CKOPOCTU: F' = kU, T€ kK — U3BECTHAS MIOCTOSIHHASA. Y CKOpPEHHE CBOOOJHOTO

NaJcHus g.
[Tapaurtoruecr maccoit m; =80 Kr magaeT Npu OTKPHITOM MAPAIIIOTE C YCTAaHOBMBILEHCS
cKopocThio 07 =5 M/c. Kakoit OyaeT ycTaHOBHUBIIASCS CKOPOCTh, €CIM Ha TOM JK€ IMapanioTe
CIlycKaeTcs Mallbuuk Maccoud mo =40 kr? Cuia CONpPOTUBICHUS BO3AyXa MPONOPLHOHAIbHA
KBaapary ckopoctu: F =kuv’.

Tpu xamus maccamu m; =100 1, m2=200 r nu m3=300 r IBUXKYTCA CO CKOPOCTSMU

0,=5i{ —=3j+4i(m/c), 0,=2i —6j—2K(m/c), O,=i + ] +2&(m/c) cooTsercTBenHo. Haiitn

MOJlyJIb BEKTOpa CKOPOCTH ABMKEHUs LeHTpa macc. (i, j,k - eIMHUYHbIe Oa3MCHBIE BEKTOPHI

JIEKapTOBOM CUCTEMBI KOOPAMHAT).

[TnacTunnHOBBIN mIap OpOCcarOT BEPTUKAIBHO BBEPX CO CKOPOCTHIO U, = 10 M/c. OTHOBPEMEHHO
C BBICOTHI £ =7 M HauyWHaeT CBOOOJHO MajaTh APYrod TOYHO TAKOW e Imap, KaK MOKa3aHO Ha
pucynke 2.12. C kakoil CKOpPOCTBIO YMaJa€T Ha 3eMJII0 KOMOK IuiacTiinHa? ConpoTHUBICHUEM
BO3/yXa IpeHeOpeyb.

2.13. Tenexka mMaccoil M NBHXKETCS MO TOPU3OHTAIBHOW MOBEPXHOCTU CO CKOPOCTHIO 0,. B

MOMEHT BpeMeHM = (0 HauMHAeT WUJTU CHETr, MaJalolnil BepTukanbHO. HaliTu 3aBHUCHMOCTB

29



CKOPOCTH TEJEKKH OT BPEMEHM, €CIIM Ha TEJIEKKY €KECEKYHHO naaaer macca cHera u. CHer ¢
TEJICKKH He creTaeT. TpeHnneM npeHeOpeys.

31. Pakera cTapTyeT C MOBEPXHOCTH 3€MJIM W JBHXKETCS BEPTUKAJIbHO BBepX. CuuTas ycKopeHue
CBOOOJHOIO MaJeHUs g TOCTOSIHHBIM M TpeHeOperas COMpOTHBICHHEM aTrMmocdepbl, HaWTh
3aBUCUMOCTb CKOPOCTH pakeTbl OT BpemMeHU monéra. llepBoHauanbHasi Macca pakeThl C
TOIUTUBOM M1y, PACXO/1 TOIUIMBA MOCTOSIHEH U paBeH u. [IpoAyKThl cropaHust BBUIETAIOT U3 PAKEThI
C IOCTOSIHHOW OTHOCHUTEINIBHO HEE CKOPOCTHIO U.

32. Pakera, ABUTasCh B KOCMHYECKOM IMPOCTPAHCTBE CO CKOPOCTHIO » TOMAIAeT B OOJAKO IMBUIHA
TUIOTHOCTHIO p. Kakyto CHJIBI TATH TOJDKHBI Pa3BUBATh JIBUTATENI PAKEThI, YTOOBI OHA JIBUTAIACH
C TOCTOSHHOM CKOpOCTBbIO? VYapbl NBUIMHOK O paKeTy cuuTaTh Heynpyrumu. Ilnomane
71000BOTO CEYEHUS PAKETHI S.

33. BonomETHBINM KaTep IBHIXKETCS C TIOCTOSHHOM CKOpPOCTBIO, 3a0upas 3a00pTHYHO BOIYy U
BBIOpAChIBast Ha3aJ CTPYIO CO CKOPOCTHIO u = 15 M/c OTHOCHTENBHO KaTepa. Macca eXXeceKyHTHO

BeIOpaceIBaeMoii Bobl i« = 150 kr/c. HaliTu ckopocTh Karepa, eciiy AeiCTBYIOIIas Ha HEro Cuiia

H -¢?

CONPOTHBJIEHHS MPOTIOPIHUOHAEHA KBAJIPaTy CKopocTh: F = kv, rie k = 7,5 >
M

1. DJ1eMeHThI KHHEMAaTHKH

1.1. [Tapoxon unueT mo peke oT myHKTa A 10 nmyHkTa B co ckopoctbio 10 km/4, a o6paTHO - coO
ckopocThio 16 kM/4u. Haiitu: 1) cpenHIol0 CKOpPOCTh Mapoxojia, 2) CKOPOCTh TedeHus peku. [12,3

km/4, 0,83 m/c]

1.2. CkopocTh TeueHHUs peKH 3 KM/4, a CKOPOCTh JABMKCHUS JIOJKH OTHOCUTEIIBHO BOJBI 6 KM/H.
Onpe;[eJmTe, 1104 KaKuMm YTJIOM OTHOCHUTCJIBHO 6€pera JOJI2KHa ABUTAaTbCA JIOAKA, I-ITO6I:I HpOHJII:ITB

nonepex pexku. [60°]

1.3. Benocuneauct mpoexan NepBYO MOJOBUHY BPEMEHH CBOErO IBUKEHHUS CO CKOPOCThIO 16
KM/4, BTOPYIO TIOJIOBHHY BPEMEHH — CO CKOpPOCThIO 12 km/4. Ompenenure CpeIHIOI CKOPOCTh

JIBIOKCHUS Belocurneaucta. [ 14 km/q]

1.4. Benocunenuct mpoexai MepByIO MOJOBHHY ITyTH CO CKOPOCTHIO 16 KM/4, BTOPYIO TOJIOBUHY
MyTH — €O CKOPOCThIO 12 km/4u. OmpenennuTe CpeaHIO CKOPOCTh JBMKEHUS Benocureaucra. [13,7

KM/4]

1.5. CtyaeHT npoexai MOJIOBUHY MyTH Ha BEJIIOCHUIIEIE CO CKOPOCThIO 16 km/4. [lanee B TeueHue
MOJIOBUHBI OCTAaBIIETOCsS BPEMEHU OH €Xall CO CKOPOCThIO 12 Km/d4, a 3areM [0 KOHIA MyTH el
MEIIKOM CO CKOPOCThIO 5 kMm/4. OmpenenuTe CPeaHIO CKOPOCTh IBMIKEHUS CTYJIEHTa Ha BCEM

nytu.[11,1 km/4]
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1.6. Ilocne ymapa KJIIOIIKOM Iaif0ba CKONB3UT IO JbAY C MOCTOSHHBIM yCKOpeHHEM. B koHIie
MATOW CEKYyHJBI MOCe Hayvaja JBMXKEHHS ee CKOpocTh Obuia paBHa 1,5 M/c, a B KOHIIE IIECTOU
CeKyHJIbI mmaitba octaHoBmiack. C KakKMM YCKOPEHHEM JBHUTANach IMaiida, KakoW MyTh MpoIia U

KaKoBa Obla ee CKOPOCTh Ha paccTosHuH 20 M oT Havana asrkerus? [1,5 m/c?, 27 m, 4,6 m/c]
1.7. Teno, OpolieHHOE BEPTUKAIBHO BBEPX, Uepe3 3¢ Mocie Havyalla JBUKEHUS UMEJI0 CKOPOCTh 7
M/c. Ha Kkakyi0 MakCHMalIbHYyI0 BBICOTY OTHOCHTEIBHO MecTa Opocka moaHsioch Teno? Cuurarh

g =9,8m/c’. ConpoTupieHreM BO3LyXa peHedpeus. [67,6 M]

1.8. Teno mamgaeT BEpTUKAIBHO C BBICOTHI 19,6 M ¢ HyneBOIl HadalbHOM CKOpOCThIO. Kakoi myTh

npoitaer Teno: 1) 3a nmepsyto 0,1 ¢ cBoero nBukenwus, 2) 3a nocnenuioro 0,1 ¢ cBoero nBuxeHus?

Cunrats g = 9,8m/c’. ConpoTuBneHneM Bo3ayxa nperebpeus. [0,049 M, 1,9 m]

1.9. Teno magaeT BEpTUKAIBHO C BBICOTHI 19,6 M C HyJ€BOl Ha4aJlbHOW CKOPOCTHIO. 3a KaKOe

BpeMsi Teno mpoiaet: 1) mepBwiidi 1 M cBoero mytu, 2) mocinenauit 1 M cBoero mytu? CyuTaTh

g=9,8mu/c*. Conporusnenuem Bo3ayxa npenedpeus. [0,4c, 0,05¢]

1.10. C 6amau B rOpu30HTAIHFHOM HAIPABICHUH OPOIIEHO TEJNO ¢ Ha4albHOM CKOpOCThIo 10 M/c.

[Ipenebperast cOnpoTUBICHUEM BO3/yXa, ONMPENEIUTE I MOMEHTa BPEMEHHU ¢ = 2 ¢ MOcJie Hayania
nBuKeHHs: 1) CKOpoCTh Tena; 2) paauyc KpUBU3HEI TpaekTopuu. Cuutath g = 9,8m/c’. [22 m/c, 109
M]

1.11. Kamenp OpoIlleH TOPU3OHTAIBHO CO CKOPOCThIO Sm/c. OmpenenuTe HOpMalIbHOE U
TAHTEHIMATbHOE YCKOPEHHs KaMHs depe3 1 ¢ mocie Hauama gsmxkenus. Cumtath g =9,8m/c’.

ComnpoTuBIeHNEM BO3IyXa peHedpeub. [4,45 m/c?, 8,73 m/c?

1.12. Kamenp OpomieH TOpPH30OHTaIbHO cO ckopocThio 10 m/c. Haiitm pagmyc KpuBH3HBI
TpaeKTOpHH KaMHs 4epe3 3 ¢ mocie Hadana apmwkeHns. Cumtath g =9,8m/c’. Comporusnenne
BO3/yXa HE YUUTHIBATh. [305 M]

1.13. MarepuanbHas TOYKAa HAYMHAET JBUTaTbCS MO OKPYKHOCTH paguycoM F =25 cM C
TIOCTOSIHHBIM TAaHTEHIMABHBIM ycKopenreM a, = 0,5 cm/c?. Onpenenure: 1) MOMEHT BpeMEHH, TIPH
KOTOPOM BEKTOp YCKOPEHHUsI @ 00pa3yeT ¢ BEKTOPOM CKOPOCTH U yroi 45°; 2) myTh, MPOHIEHHBINA
3a 3TO BpeMsl IBHKYILEUCS TOUKOM. [1) \/g c; 2) 1,25 cMm]

1.14. JluneitHass CKOpOCTh TOYKH, HAXOMASMICHCS Ha 000J/i€ BpAIAIOIIETOCsS IHUCKA, B TPU pasa

OoJpIie, YeM JMHEWHAas CKOPOCTh TOYKH, HaxoJsImieics Ha 6 cMm Ommke kK ero ocu. Ompenenure

panuyc aucka. [9 cm]
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1.15. Koneco Bpamaercsi ¢ TOCTOSHHBIM YIJIOBBIM ycKopeHHeM 3 paz/c’. Omnpejenute paguyc
KoJleca, ecli yepe3 1 ¢ Tocie Havana JBMKEHHs MOTHOe YCKopeHue Koneca 7,5 m/c?. [79 cm]
1.16. JIBa aBTOMOOMJIS, BbIEXaB OJHOBPEMEHHO W3 OJIHOTO ITYHKTA, ABMIKYTCS MPSIMOJUHEHHO B

OJIHOM HaIpaBlieHHH. 3aBUCMMOCTh MPONIEHHOTO MMH IyTH 3a/aeTcs ypaBHeHusMu S, = At + Bt’
u S, =Ct+Dt* + Ft’. Onpejenure 3aK0OH M3MEHEHHs OTHOCHTENHHOH CKOPOCTH aBTOMOOWJIEH.
2
[v=A-C+2(B-D)-t-3Ft]
1.17. KunemaTuueckue ypaBHEHHS ABUXKEHHUS JIByX MAaTE€pPUAbBHBIX TOYEK HWMEIOT BH]]
x,=A+Bt+Ct’ u x,=A,+B,t+C,t’, rne B,=B,, C,=-2m/c’, C,=1m/c’.
Omnpenenute: 1) MOMEHT BpeMEHH, AJIi KOTOPOTO CKOPOCTH 3THUX TOYEK OYyAYT paBHBI; 2) YCKOPEHUS

a, v a, 1yis 3toro Momenra. [1) 0; 2) - 4 m/c?; 2 m/c?]

1.18. Jluck Bpammaercst Tak, 4TO 3aBUCUMOCTH JIMHEHHON CKOPOCTH TOYECK, JISKAIIUX Ha 000]1¢
JIICKA, OT BPEMEHH 3a1aeTcsl ypaBHeHneM U = At + Bt (A = 0,3 m/c?>, B = 0,1 m/c?). Onpenenure
panuyc, eciM K KOHIY 2 CEeKyHJBI JBHM)KEHHUS BEKTOp IMOJHOTO YCKOpEHHUs o0pa3yeT ¢ BEKTOPOM
ckopoctu yron@ = 86°. [0,1 m]

1.19. HopmasbHOE yCKOpPEHHE TOUKH, ABMKYLIEHCS 110 OKPYKHOCTH paauycoM r = 4m, 3a1aeTcs

ypaBHeHueM a, = At’, rie A = 4 m/c*. Onpenenure: 1) TaHreHIMATBEHOE YCKOPEHUE TOUKH; 2) MyTh,
IPOI/IEHHBIH TOUYKOHM 3a Bpems f, = 5 ¢ mocie Hayajga JIBHXKEHMs; 3) IMOJHOE YCKOpPEHHE s

MOMeHTa BpeMeHH £, = 1 c. [1)4 M/c%; 2)50 M; 3) 44/2 wm/c?]

1.20. 3aBUCHMMOCTb NPOWIEHHOIO TEJIOM IYyTH § OT BPEMEHM ¢ BBIPAXKAETCS YpaBHEHUEM

s=At—Bt* +Ct (4 =2 wc, B =3 m/c?, C =4 w/c®). 3anummTe BBHIpaKeHHS [T CKOPOCTH M
yckopeHnus. Onpeaennure Ajis MOMEHTa BPEMEHU £ = 2¢ IIOCJE Havyaia ABUKEHUs IPOUICHHBIN MYTh,

CKOpPOCTb 1 ycKopeHue. [24 M; 38 m/c; 42 m/c?]

1.21. 3aBHUCMMOCTb MPOWJEHHOIO TEJIOM TMYTH OT BpPEMEHU 3aJa€TCd YpaBHEHUEM

s=A-Bt +Ct*, rne A=5M, B=4m/c, C=Im/c’. Samummre BBIDAKEHUA 11 CKOPOCTH H
yckopeHnust. Onpenenure a1 MOMEHTA BpEMEHH ¢ = 3¢ T0cIie Hayaja ABM)KEHUS IPONJICHHBIN MTYTh,

CKOPOCTb 1 ycKopeHue. [2m; 2m/c; 2 M/c?]

1.22. 3aBHUCUMOCTb MPOWJEHHOIO TEJIOM MYTH OT BpPEMEHU 3aJa€TCd YpaBHEHUEM
s=A+Bt +Ct*+Dt*, tne A=0,1m, B=0,1m/c, C=0,14m/c>, D=0,01m/c>. 1) Uepe3 CKOIBKO
BpEMEHHM Tocje Hauajga JBMKEHHS yCKOpeHHe Tena OyaeT paBHo 1m/c?? 2) Uemy paBHO cpeHee

YCKOpEHHE TeJa 3a 3TOT PoMeXyTok Bpemenn? [1) gepes 12¢; 2) 0,64 m/c?]
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1.23. 3aBUCMMOCTb MpOMIEHHOIO TEJIOM IYTH OT BpEMEHU 3a1aércsi YypaBHEHUEM
s=A-Bt +Ct’, tne A=6m, B=3m/c, C=2m/c’>. HaifTm CpemHIOI0 CKOPOCTb M CpEIHEe
YCKOpEHHeE B HHTepBalie BpeMeHH oT 1¢ 10 4¢. [v =7m/c; a=4m/c?]

1.24. 3aBHCHMOCTH MPONAECHHOIO TEJIOM IIYTH MO OKPYKHOCTU paanycoM r =3m 3ajaercs

ypasHeHHeM s = At’ + Bt (A = 0,4 m/c>, B =0,1 m/c). JIns MoMeHTa BpeMeHH f = l¢ mocie Havana

JBMIKEHHUs OINpe/ie]INTe HOPMalbHOE, TAHTEHIMAIbHOe M TMoNHoe yckopenus.[0,27 m/c*; 0,8 m/c?;

0,84 m/c?]

1.25. Paguyc-BeKTOp MaTepUaibHOM TOYKH U3MEHSETCSA CO BPEMEHEM I10 3aKOHY F = t°i +3t%j

rae i, Jj - optel oceli x u y. Onpenenute il MOMEHTAa BpeMeHU ¢ = 1 ¢ MOIyJib CKOPOCTH U
MOJYJIb yCKoperus. [6,7 m/c; 8,48 m/c?]

1.26. Paguyc-BeKTOp MaTepualbHOM TOUKM H3MEHSIETCS CO BpPEMEHEM 110 3aKOHY
F=4% +3t]‘+2]€. 3anumuTe 3aBUCUMOCTH CKOPOCTHM M YCKOpEHHMs OT BpeMeHu. Omnpenenute

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

1.27. duck panuycom 10 cm BpaiaeTcs BOKPYT HEMOJABUKHOW OCH TaK, YTO 3aBUCUMOCTH yIJia
TI0BOPOTA pajiiyca JMCKa OT BpEeMEeHH 3a1aeTcsa ypaBHeHueM @ = A+ Bt+ Ct> + Dt’ (B = 1 pagl/c,
C =1 pag/c’>, D =1 pan/c’). Onpenenute s Todyek Ha 00601e JMCKA K KOHIY BTOPOH CEKyHJIbI
MocJjie Havalla JBUXKEHUS! TaHTE€HIMAIbHOE, HOPMAJIIbHOE U MOJHOE yckopeHus. [1,4 m/c?; 28,9 m/c%;
28,9 m/c?]

1.28. JIuck Bpaiaercsi BOKpYr HEMOABUKHOW OCH TaK, YTO 3aBUCUMOCThH yIJia IOBOPOTA paanyca
JMCKa OT BpPEMEHH 3ajaeTca ypasHeHueM @ = At’ (A=0,5 pan/c?). Onpenenure K KOHILy BTOPOii
CEKYHJbI IIOCJIE Hauyaua ABM)KEHMsS: 1) yIIIOByIO CKOPOCTh IMCKa; 2) YIJIOBOE YCKOPEHHE AMCKA; 3)
JUTS. TOYKH, HaxXosIelicss Ha paccTosHuu 80 ¢M OT OCH BpAIlleHHUs, TAHTCHIIUATHHOE, HOPMAIBHOE U
nosHoe yckopenus. [1) 2 pan/c; 2) 1 pan/c?; 3) 0,8 m/c?, 3,2 m/c?, 3,3 m/c?]

1.29. Jluck Bpaiaercsi BOKpYr HEMOABUYKHOW OCH TaK, YTO 3aBUCUMOCTh yIJia IOBOPOTA paanyca
IHMCKa OT BpeMeHH 3afaerTcs ypaBHeHHeM @ = At’( A=0,1pan/c?). Onpenenure MOMHOE YCKOPEHHE
TOYKM Ha 000/1€ JMCKAa K KOHIYy BTOPOIl CEKyHIbI MOCIEe Hayaja JBUIKECHHS, €CIU B 3TOT MOMEHT
NUHeHHas cKOpocTh 3Toi Toukn 0,4 m/c. [0,25 m/c?]

1.30. uck pammycom 0,2 M Bpamaercss BOKPYr HENOIBH)KHOM OCH TakK, 4YTO 3aBHCUMOCTh
YTIIOBOM CKOPOCTH OT BPEMEHH 3a/aeTcs ypaBHeHHeM @ = S5At”, rne A=1pad/c’ . Onpenenute s

TOYCK Ha 060,2[6 JUCKa K KOHIY nepBoﬁ CCKYH/JBI MOCJIC Hadalla ABUKCHHA MOJIHOC YCKOPCHUC U

9HCI0 000POTOB, CAENAHHBIX JUCKOM 32 EPBYIO MUHYTY ABHXKeHHs. [5,8 M/c%; 15, 9]
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1.31. Quck paguycom 10 cM Bpamaercst Tak, 4TO 3aBUCUMOCTb yIJla IOBOPOTa pajnyca JUCKa OT
BpeMeHH 3afaeTcs ypaHeHneM @ = A+ Bt® (A =2 pan, B = 4 pan/c’). Onpenenute ay1s Todek Ha
o0one koiseca: 1) HOpMaTbHOE YCKOPEHHE B MOMEHT BpPEMEHH 2 ¢; 2) TaHTCHIIMAIbHOE YCKOpPEHUE
IUISL 3TOTO e MOMEHTa; 3) YTroJ MOBOPOTa, MPU KOTOPOM IMOJTHOE YCKOPEHHUE COCTABIISET C PAIHYCOM
xoneca 45°. [1) 230 m/c%; 2) 4,8 m/c?; 3) 2,67 pan]

1.32. Sxopb 37eKTpOABUIaTeNs, MMEIOIHil YacToTy Bpamenus 50 ¢!, mocne BBIKITIOUEHUS TOKA,

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

1.33. Komneco aBTOMOOWJIsI BpamiaeTcs paBHO3aMEUICHHO. 3a BpeMs 2 MHH OHO HW3MEHHUJIO
yactoTy Bpamenus ot 240 no 60 mun'. Onpenemute: 1) yriaoBoe yckopeHHe Koieca; 2) 4HCIO

TIOJIHEIX 000POTOB, C/IETaHHEIX KOecoM 3a 9To BpeMs. [1) 0,157 pam/c?; 2) 300]

1.34. Koneco, Bpamiasch paBHOYCKOPEHHO, JOCTHTJIO YIriioBoi ckopoctu 20 paxn/c vepe3 10

060pOTOB TOCIe Hauasa BpanieHus. HaifauTe yrinoBoe yckopenue koseca. [3,2 pan/c?]

1.35. Koneco crycTsi | MHUH 1TOcie Hayaia BpalieHus: IpuoOpeTaeT CKOPOCTh, COOTBETCTBYIOIIYIO
gactore 720 06/MuH. Haiinure yrioBoe yCKOpEeHHE KOJieca M YHCIIO 000POTOB, CIIETaHHBIX KOJIECOM

3a 3Ty MUHYTY. J[BH)KEHHE CUUTATh PaBHOYCKOPeHHEIM. [ 1,26 pan/c?; 360 06]

1.36. Koneco, Bpamiasch paBHO3aMeAJIEHHO, TPU TOPMOKEHUU YMEHBIIUIIO YaCTOTY BpPAlLCHUS 3a
1 munr ¢ 300 o6/mMun no 180 o6/muH. Haiiaute yrioBoe ycKOpeHHE Kojeca W YHCIO OOOpPOTOB,

clenaHHbIX 3a 970 BpeMms. [0,21 pan/c?; 240 06]

2. I[I/IHaMI/IKa MaTepna.m,Hoﬁ TOYKH H MOCTYNATECJBbHOI'O IBHKCHUA TBEPAOIo Tejaa

2.1. Teno Maccoii 2 KI' ABMKETCS NPAMOIUHEHHO 10 3aKoHy § = A— Bt + Ct* — Dt® (C =2 m/c?,

- 3 . .

D = 0,4 m/c’). Onpenenure CUiTy, ICHUCTBYIONIYIO Ha TEJIO B KOHIIE TIEPBOM CEKYHIBI ABMKEHHUS. [3,2
H]

2.2. Teno maccoll m [BHMXKETCA TaK, 4TO 3aBUCHUMOCTb NPONHJEHHOTO IYTH OT BPEMEHU
OIMCHIBAETCSl YpaBHEHUEM § = ACOS@?,T1e A U @ — INOCTOSHHbIE. 3alUIINTE 3aKOH U3MEHEHHUS
cutsl T BpeMeHn. [ F = —m Aw’ cos ot |

2.3. Tlon neiictBueM mOCTOSSHHOW cwibl 9,8 H Teno nBmxercss NpsIMOJMHENMHO Tak, 4TO

3aBHCHMOCTb IIPOIJICHHOTO IIYTH OT BPEMEHH 1aéTcs ypaBHeHueM s = A — Bt + Ct?,rne C =1m/c*.

Haitgure maccy Tena. [4,9 kr]
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2.4. Teno maccoit m JBHUXKETCS B IJIOCKOCTHU Xy IO 3aKOHaM X = Acos@t, y = Bsinwt, rae

A, B U @ — HEKOoTOpble NOCTOAHHBIE. ONpeneauTe MOAYNIb CHIIbI, AEHCTBYIOIIEW HAa 3TO TEJO.
[F=ma’\x*+y*]

2.5. JIBa tpy3a (m, =500z nu m, =7002) cBsi3aHBl HEBECOMON HHUTHIO M JIe)KAaT Ha TJIaJIKOU
TOpPU30HTANBHON moBepxHOCTH (puc. 1). K rpy3y m, mnpuioxeHa TOpU30HTaJIBHO HalpaBICHHAs
cwia F = 6H. [IpeneOperas TpeHueM, onpenenure: 1) yCKOpeHHE TPY30B; 2) CUITy HATSOKCHUS HUTH.
[1) 5 m/c?; 2) 3,5H]

2.6. 1Ba rpy3a onuHakoBoi Maccel (m, = m, = 5002 ) cBA3aHBI HEBECOMOW HUTHIO M JIE)KAT HA

TOpPU30HTAJILHOM NOBEpXHOCTH (puc. 1). K oqHOMY rpy3y npuiiokeHa TOpU30HTAIbHO HAallPaBJICHHAS

m, m,

Puc. 1

cuna F =5 H. Koaddunumuent tpeHus kaxaoro rpyza o nmoBepxHocth paBeH 0,1. Onpenenure: 1)

yCKOpEHHE TPy30B; 2) cuily HaTsbkeHns HuTu. [1) 4 m/c?; 2) 2 H]

2.7. Teno Mmaccoif 2 Kr MHajaeT BepTHKAILHO C yckopeHueM 5 wm/c’. Ompejenurte cuiy
COMPOTHUBIICHUS Tena 0 Bo3ayX. [10 H]

2.8. K Hutu noxsemen rpys maccoid 500 r. Onpenenure cuily HATSDKEHHUS HUTH, €CIIUM HUTH C
IPy30M HOJHUMATh ¢ yckopeHneM 2m/c?. [6 H]

2.9. K vyt nozaseuieH rpy3 mMaccoit 500 r. Onpenenure CUIly HATsDKEHHUS HUTH, €CJIM HUTh C

IPy30M OMycKaTh ¢ yckopeHnem 2m/c?. [4 H]

2.10. Ha miHype, mepeKuHyTOM uepe3 HEeTOABMKHBIN OJIOK, oBemIeHbl rpy3sl Mmaccamu 0,3 u 0,2
Kr. C KakuM yCKOpEHHMEM JBMXKYTCS Tpy3bl? KakoBa cuiia HaTsKEeHUS IIHYpa BO BpEMs ABUKECHUS?

[2m/c?; 2,4 H]

2.11. Ha HuTH, IEpeKMHYTON Yepe3 HEMOABMKHBINA OJIOK, moJiBenIeHbl rpy3bl Maccamu 0,3 u 0,34
K. 3a 2 ¢ mocje Havyana JBUKEHUS KaxAblid rpy3 npomén nyts 1,2 m. [lo 1aHHBIM onbITa HalAuUTeE

yCKOpeHHe CBOOOIHOTO majeHus. [9,6 m/c?]
2.12. Ha puc. 2 u3o0paxkeHa cucrema 0J0KOB, K KOTOPBIM IOJBEIIEHbI IPpy3bl Maccamu m, = 200
ru m, =500 r. Cunras, 4To rpy3 m, MOJHUMAETCS, a HOJBIKHBII OJIOK C IPy30M M, OIyCKaeTcs,

HUTh U OJOKM HEBECOMBI, CHJIBI TPEHHSI OTCYTCTBYIOT, ONpeAenuTe: 1)CHily HATsXKEHHs HUTH; 2)

YCKOpEHUs, C KOTOPBIMU JABUKYTCS I'PY3bIL.
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Puc. 2
[1)2,3 H;2) a, = 1,54 m/c%, 3) a, =0,77 m/c?]
2.13. Ilox neiictBuem rpysa maccoit m, =100 r (puc. 3) 6pycok maccoit m,=400 r npoxoaur

U3 cocTostHus 1moKost myTh 80 cM 3a 2 ¢. Haligute koadpunuent tpenus. [0,2]

2.14. I'py3sl oguHakoBOM Macco (m,=m,= 0,5 Kr) COeJMHEHbl HUTBIO U IEPEKUHYTHI 4epe3

HEBECOMBIH OJI0K, yKpeIuleHHbIH Ha KoHLe cTona (puc. 3). Koaddunuent tpenus rpyza m, o croi

0,15. TIpenebperast TpeHUEM B OJIOKE, ONpeAenuTe: 1) YCKOPEHHE, ¢ KOTOPBIM JIBHXKYTCS TPY3HI; 2)

cuny HaTsokeHus HuTH. [1) 4,25 m/c%; 2) 2,875 H].
2.15. Cucrema rpysos (puc. 3) maccamu m,= 0,6 xr u m,= 0,5 kr Haxoaurcs B JudTe,

JBMKYIIEMCS BBEPX C yCKOpeHHeM a=5 wm/c’. Ompeienure CUIy HATSKEHHUS HUTH, €CIIH

m,

m, Puc. 3

KOX(QGUIMEHT TPEHUS MEXTY I'pPy30M Macchl m, 1 onopoii 0,1. [4,5 H]
2.16. Teno A wmaccoit 2 xr (puc. 4) HaXOOUTCA HAa TOPU3OHTAIBHOM CTOJIE U COEAUHEHO

HUTSIMU N1OCPEACTBOM 0J10k0B ¢ TenamMu B (m,=0,5kr) u C (m,= 0,3 kr). Cuutas HUTH U OJOKHU

Puc. 4
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HEBECOMBIMH W TIpeHeOperas CuUilaMd TPEHHs, omnpeaenure: 1) yCKOpeHue, ¢ KOTOPhIM OyayT
JIBUTAThCS 3TU TeNa; 2) pa3HOCTh CHJI HaTsbKeHus HuTeid. [1) 0,7 m/c?; 2) 1,4 H]

2.17. C xakuM YCKOPEHHEM JIBHIKETCS CHCTeMa, N300pakEHHast Ha puc. 4, eclid Macca Tell A U
BpaBHa m =1kz, a macca tena CpaBHa 2m . Koaddumment tpenus paBen 0,2. Onpenenute
CHWJIBI HATSDKEHUS] HUTH, CBSI3bIBAIOLIEH Tena A U B, M CUIbl HATSDKEHUSI HUTH, CBA3BIBAIOLICH Tena

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

2.18. Ilo HaKJIOHHON IUIOCKOCTH € YIJIOM HakJOHa K FOPU30HTY, paBHBIM 30°, CKOJB3UT TEO.
OmnpeznenuTe CKOPOCTH Tella B KOHIIE BTOPOM CEKYH/IbI OT Hayasla CKOJIBKEHUs, eCIH KO3 PHUIIMEHT

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

2.19. C BepmuHbI KJIMHA, JIMHA KOTOPOTo 2 M U BbICOTa | M, HAUMHAET CKOJIB3UTh HEOOIBIIIOE
teno. Koadpounuent tpenus mexay tenoM u kauHoMm 0,15. Onpenenurte ycKopeHHE, ¢ KOTOPBIM
JBUKETCS TEJI0, BPEMS MPOXOXKACHUS Tejla BIOJIb KJIIMHA U CKOPOCTh T€ja Yy OCHOBaHUs KiuHa.[3,7

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

2.20. Ha Hak7OHHOW TMJIOCKOCTH JUIMHOW 5 M U BBICOTOM 3 M HaxoAuTca rpy3 Maccoil 50 kr.
Kakyro cuiny, HampaBieHHYIO BJOJb IUIOCKOCTH, HANO MPHUIIOXKHUTH, YTOOBI TSAHYTh TPy3 BBEPX C

yckopenueM 1 mM/c2? Kosddumuent tpenus 0,2. [430 H]

2.21. Ha HakJIOHHOM TMJIOCKOCTH JJIMHOW 5 M U BBICOTOM 3 M HaxoauTcs rpy3 maccoit 50 kr.
Kakyio cuny, HampaBlIeHHYIO BJIOJIb IJIOCKOCTH, HaJa0 MPHUIIOKUTH, YTOOBI yAEp»KaTh ITOT Ipy3?

Kosddunuent tpenns 0,2. [220 H]

2.22. Baron maccoi | T cmyckaercs MO KaHaTHOM JKeJIe3HOM Jopore ¢ ykiioHoM & = 15° k

—

Puc. 5

ropuzonty (puc. 5). Ilpunumas xodpdunuent tpenus 0,05, onpenenure cuily HaTSIKEHHUS KaHATa
IIPY TOPMOKEHHM BaroHa B KOHIIE CIIyCKa, €CJIM CKOPOCTh BaroHa nepejx TOpMOXKeHueM 2,5 m/c, a

Bpemsi TopMokeHus 6¢. [2,48 kH]

2.23. B ycranoBke (puc. 6) yroi o HaKJIOHHOH MJIOCKOCTH C TOPH30HTOM paBeH 30°, Macchl Tel

Puc. 6



m, =200 r u m,=300 r. [Ipu 5TOM TE€NO Maccod m, IBHUIKETCS BBEPX IO HAKIOHHOM IJIOCKOCTH.

Koapdunuent tpenus 0,1. Cunurtas HUTh U OJIOK HEBECOMBIMH ONPE/CIIUTE YCKOPEHHE, C KOTOPHIM

OYIyT ABUTATHCS ITH Tella U CUITy HaTsKeHus HuTH. [2,29 m/c?; 1,9 H]

2.24. B ycraHoBke (puc. 6) yroi @ HaKJIOHHOM IIJIOCKOCTU C TOPU30HTOM paBeH 30°, Macchl Tel
m,; =500 r u m,=200 r. IIpu 3TOM T€I0 MAccoil m, JIBHKETCA BHU3 IO HAKIOHHOW IIJIOCKOCTH.
Koapdunuent tpenus 0,1. Cunrtas HUTh U OJIOK HEBECOMBIMH ONPE/CIIUTE YCKOPEHHE, C KOTOPHIM

OyIyT ABUTaThCS 3TH TeJa U CHy HaTsbkeHus HuTH. [0,15 m/c?; 2,03 H]

2.25. Ha Teno (puc. 7) maccoit 10 kr, nexariee Ha HaKJIOHHOM mockoctu (@ = 30°), neiicTByer

el

a

Puc. 7

ropu3oHTaNbHO HampasineHnHas cuina F= 8§ H. Koagdunuent tpenus 0,1. Onpenenure yckopeHue

tena. [4,9 M/c?]

2.26. B ycraHoBke (puc. 8) yriiel @ U 8 ¢ TOPU30HTOM COOTBETCTBEHHO paBHBI 30° u 45°, Macchl

(
S

Puc. 8

ten m,=0,45 xr u m,=0,5 kr. Cunras HUTh U OJOK HEBECOMBIMU U IIpeHeOperas CUIaMH TPEHUs,

ompenenute: 1) ycKOpeHHe, ¢ KOTOPHIM JBMKYTCS Tena; 2) cuily HaTsokeHus HuTu. [1) 1,35 m/c?; 2)
2,86 H]
2.27. B ycranoBke (puc. 8) yriel @ U f ¢ TOPU30OHTOM COOTBETCTBEHHO paBHBI 30° m 45°,

maccel Ten m, =m,= 1 xr. Koaddunuent tpeHus kaxjaoro tenaa o miockocts paseH 0,1. Cumras

HUTh U OJIOK HEBECOMBIMHU OmpenenuTe: 1) yckopeHue, ¢ KOTOPBIM MABMXKYTCSA Tena; 2) Cuily

Harsoxenus auTa. [1) 0,25 m/c%; 2) 6,1 H]
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2.28. K moTonky BaroHa, JBHXKYIIErocs B IOPU30HTAJIbHOM HAIpaBIEHUU C yckopeHueM 10
M/c?, moJBellIeH Ha HUTHU mapuk Maccoit 200 r. OnpejenuTe A YCTaHOBUBILETOCs ABMKEHHs: 1)

CWJTY HATSDKCHUSI HUTH; 2) yroJl OTKIOHEHHS HUTH OT BepTukaiu. [1) 2,8 H; 2) 45°]

2.29. KameHb, NpUBSA3aHHBIN K BEpEBKE MIMHON 50 cM, Bpamaercsi B BEPTUKAJIbHOU MIIOCKOCTH.
Haiitu, nmpu kakoMm uymcie o0OpOTOB B CEKYHIy Bep&BKa 0OOOPBETCS, €CIM W3BECTHO, YTO OHA

paspbIBaeTCs MPH Harpy3Ke, paBHOM JeCATUKPATHOMY Becy KaMmH4. [2,1 00/c]

2.30. Kamenb, npuBsi3aHHBIA K BEpEBKE, BPAILlA€TCsl B BEPTUKAJIbHOU MiockocTu. Halitu maccy
KaMHsI, €CJIM W3BECTHO, YTO PAa3HOCTh MEXJYy MaKCHMaJbHBIM M MHUHUMAIbHBIM HATSKEHUSIMHU

BepEBku paBHa 10 H. [0,5 kr]

2.31. I'upbka, npuBsi3aHHas K HUTU JIMHOW 30 cM, ONMCBHIBAET B TOPU3OHTAIBHOMN IMJIOCKOCTU

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

2.32. luck BparmaeTcsi BOKPYT BepTHKaIbHON ocu ¢ yactoToit 30 o6/mMuH. Ha paccrosauu 20 cm
OT OCH BpaIlleHUs Ha AUCKE JIEeKUT Tesno. KakoB nomxkeH ObITh KOAPGULIHUEHT TPEHUS MEXKIY TUCKOM

Y TEJIOM, 4TOOBI TEJIO He CKaTWIIOCh ¢ aucka? [0,2]

2.33. C Kakoil CKOpOCTBIO JIOJDKEH €XaTh aBTOMOOMIIb Maccoid 2 T MO BBIIYKJIOMY MOCTY C
pannycoMm KpuBHU3HBI 40 M, 4TOOBI B BEpXHEW TOYKE OH MEpecTan OKa3bIBaTh JaBiIeHHE Ha MocT? [72

KM/4]

2.34. Hlap maccoit 10 kr cramkuBaeTcsi ¢ mapoMm maccor 4 kr. CKOpocTh TepBoro mapa 4 m/c,
BTOoporo 12 m/c. Haiitu o0mryio ckopocTh IIapoB Mocje yaapa B ABYX clydasx: KOTJa Majbli map
HaroHsieT OOJIBILION MIap, IBUKYIIMNACSA B TOM e HAlPaBJICHUH, U KOTJa apbl IBUXKYTCS HABCTPEUY

JOpYT ApyTy. Y aap cYuTaTh NPsIMBIM, IIEHTPAIbHBIM, HEYIpYyruM. [6,29 m/c;0,57 m/c]

2.35. Illap maccoii 200 1, ABMXKYIIUKUCS CO CKOpocThio 10 M/C, ymapsieT HEMOJBMKHBIN IIap
maccoii 800 r. Ymap mnpsMoil, LEHTpalbHbIM, abcomoTHO ynpyruil. Omnpenenute HTPOCSKIUH
ckopocTeil mapoB mocne yaapa. (Hampasnenue ocu BbIOpaTh MO JABMXKEHHIO NEPBOTO Iapa a0

yaapa). [- 6 m/c; 4 m/c]

2.36. I'panara, nersmas co ckopoctbio 10 M/c pazopBanach Ha JBa OCKOJKA. boJNbIIMiA OCKOJIOK,
Macca KoTtoporo cocrtaBisger 60% Macchl BCEM TrpaHaTbhl, NPONOJIKAI JBUraTbCsl B TOM XK€
HaNpaBJICHUU, HO C YBEJIMYCHHOH CKOpOCThIO, paBHOW 25 wm/c. Haiigute CKOpOCTH MEHBIIETO
ockoika. [-12,5 m/c]

2.37. Yenosek, CTOSIMI B JOAKE, CAEal IIECTh IMaroB BIOJL JIOAKM W ocTaHoBwmics. Ha
CKOJIbKO II1aroB MEpeBUHYIIACH JIOJKA, eciu: 1) Macca TOJIKK B J1Ba pa3za OoJbIIe Macchl YeJIOBEKa;

2) Macca JI0JIKY B JIBa pa3a MEHbIIIe MacChl uenoBeka? [2 mara; 4 mara|
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2.38. B noake maccoit 240 kr crout yenoBek maccoi 60 kr. JIoaka MmibIBET cO CKOPOCTHIO 2 M/C.
YesnoBeK MphITaeT C JIOAKH B TOPU3OHTAILHOM HAIPABICHHH CO CKOPOCTHIO 4M/C OTHOCHUTEIHHO
nonku. HalTu CKOpOCTh JIOAKM TOCHEe MPbDKKA YeJOBeKa: a) BIEpe] MO JABMKEHHUIO JIOIKH; O) B
CTOpPOHY, TPOTHBOTIOJIOKHYIO IBIXKEHHIO JTOJKH. [ Im/c; 3 m/c]

2.39. Tenexka, Macca KoTopod (0e3 uenoBeka) 120 Xr, ABUKETCS MO HWHEPIHUH TIO
TOPU30HTAIBHON IOCKOCTU CO CKOPOCThIO 6 M/C. C TeNneXKH COCKaKMBaeT denoBeKk Maccor 80 kr
noz yriom 30° K HanpaBieHuIo ee ABMKeHUs. CKOPOCTh TEIEKKH YMEHBIIAETCA IIPU 3TOM 110 4 Mm/c.
KaxkoBa O6b11a CKOPOCTH MPBDKKA OTHOCUTENBHO Tuiockoctu? [ 10,4 m/c]

2.40. lapuk maccoit 10 r magaeT Ha TOPU3OHTAIBHYIO IUIOCKOCTh C BBICOTHI 27 cMm. Hailtu
CPEIHIOI CHIIy ylapa B CICAYIONIMX CIydasx: a) MIApUK IUIACTHIIMHOBBINA (a0COMIOTHO HEYMPYTHil
ynap); 0) MmapuK U IIOCKOCTh M3 CTaJdH (a0CONIOTHO YNPYTHi yjaap); B) LIApUK IJIACTMACCOBBIA U
rnocjie yaapa moJHUMaeTcsl Ha BbICOTY 12 cm. JlmuTenbHOCTh yaapa mapuka ¢ miockocteio 0,03 c.
[0,77 H; 1,53 H; 1,28 H]

2.41. IBwxkylieecs TeNO MacCOd M, ynapsercs O HEMOABHXKHOE TEJIO Maccol m,. Cuutas ynap
HEYNpPYyTruM U ILEHTPAIbHBIM, HaiiuTe, Kakas dYacTb IEpBOHAYAIBHOM KHHETHYECKOW SHEPTuu

HEePEXOUT IPH yape B TeIo. [ m, /(m, +m,) |

2.42. I'py3 mMaccoii 1 Kr, BUCAIIMI HA HUTH, OTKJIOHSIOT Ha yroi 30°. Haligute HaTsDKEHUE HUTH
B MOMEHT MPOXOXKJICHHS IPYy30M IOJ0KEHUs paBHOBecus. [12,7 H]

2.43. T'py3 Maccoii 80 KI MOJHUMAIOT BJIOJb HAKJIOHHOM TIIIOCKOCTH ¢ yckoperueM 1 m/c?. Jlnuna
HAKJIOHHOM MJIOCKOCTH 3 M, yroJl ee HaKjIoHa K ropu30HTYy paBeH 30°, a koapdunuent tpenus 0,15.
Omnpenenute paboTy, COBEPIIAEMYIO MOABEMHBIM YCTPOWCTBOM, €r0 CPEIHIOI0 M MaKCHUMAaJIbHYIO
MoiHocTH. HauanbHast ckopocTh Tpy3a paBHa Hymto. [ 1,75 xk/x; 715 Br; 1,43 kBt]

2.43. ABTomMoOMIE Maccoit 1,8 T IBMKETCS paBHOMEPHO B TOPY, YKIOH KOTOPOU COCTABIISIET 3 M
Ha kaxapie 100 m mytu. Onpenenute paboTy, COBEepIIaeMyIO ABHraTeieM aBTOMOOWIIS Ha MyTH S5
KM, ecnu Ko3(duuuent tpenust paseH 0,1, a Takke pa3BUBaeMyIO JBHUraTelleM MOIIHOCTb, €CIIH
M3BECTHO, YTO ATOT MyTh ObLT mpeojoiieH 3a 5 muH. [11,7 MJIx; 39 kBT]

2.44. Onpenenute paboTy, COBEpIIaeMyI0 MPU TOoabeMe Tpy3a maccor 50 Kr mo HaKJIOHHOM
IUIOCKOCTU C yIJIoM HakioHa 30° K TOpU30HTY Ha paccrosiHue 4 M, eciau BpeMs noabema 2 ¢, a
koadunuent tpenus 0,06. [1,48 xJ{x]

2.45. Teno CKOJIB3UT C HAKJIOHHOMN IUIOCKOCTH BBICOTOM A M YIJIOM HakKJIOHa & K FOPU30HTY U
JBUXKETCS Jlajiee M0 rOpuU30HTaIbHOMY y4acTKy. [IpuHumMas ko3¢ dULIUEHT TpeHHs Ha BCEM IYTH

MMOCTOSIHHBIM W pPaBHBIM 4, OIIPCACIUTC PACCTOSHUC S,HpOﬁI[GHHOG TCJIOM Ha T'OPU3OHTAJIBHOM

yuacTke, 10 mosHoit ocranopku. [ § = h(1— uctga)/ p ]
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2.46. Camosier Maccoil 5 T IBUTANCS TOPU3OHTAIBHO CO CKOpocThio 360 KM/4. 3aTemM OH
nonHsicss Ha 2 kM. [Ipu atom ero ckopocth crama 200 km/4. Haiigure paboTy, 3aTpadyeHHYIO
MOTOPOM Ha nogbeM camodiera. [81 MJIx]

2.47. T'mps maccoit 10 xr magaetr ¢ BbICOTHI 0,5 M Ha MOJCTABKY, CKPEIUIEHHYIO C MPYKHUHOU

xEctkocThio 30 H/em. Onpenenure npu 3T0M cMelleHne NpyXuHsl. [21,6 cMm]

2.48. C Gamrau BeicoTOM 20 M TOPHU3OHTAIBHO CO CKOpOCThI0 10 M/c OpoIeH KaMeHb Maccou
400 1. Ilpenebperas cCONMpPOTHBICHUEM BO3/ayXa, ONMPEACIHTE JJII MOMEHTa BpeMeHH | ¢ mocie

HayaJia IBUKEHUSI KHHETUYECKYIO U MOTEHIUAIbHYIO SHepruu kKamus. [39,2 J1x;59,2 [1x]

2.49. K HmWKHEMY KOHIly IpYKUHBI JXECTKOCTbIO Kk, IpucoeiMHEHa JApyras HpyKuUHa
KECTKOCTBIO k,, K KOHIly KOTOpOi mpukpereHa rups. [Ipenedperas maccoil mpy>XuH, OIpeenuTe
OTHOLIEHME MOTCHUMANbHBIX SHEPrul npyxun. [ E, [ E,, =k, k]

2.50. 13 npyXKMHHOrO NHUCTOJETAa BBUIETENA B TOPU3OHTAJIBLHOM HANpaBICHUM IyJbKa, Macca
koTopoit 5 r. XKectkocts mpyxkunbl 1,25 kH/Mm. Ilpyxuna Oputa cxara Ha 8 cm. Ompenenure
CKOPOCTH ITYJIbKH MPHU BBUIETE €€ 13 mucToiiera. [40 m/c|

2.51. Ctpys Bombl ceueHueM 6 cM’ ymapseT O CTEHKY Mmoj yriaoM 60° K HOpMamu U YyIpyro
OTCKAKWBAeT OT CTEHKH 0Oe3 MmoTepu CKOpocTH. Haliaure cuity, NEHCTBYIONIYIO HA CTCHKY, €CIH
M3BECTHO, YTO CKOPOCTh TeUEHUs BOJKI B cTpye 12 M/c. [86,4 H]

2.52. N3 peakTuBHOM ycTaHOBKM Maccod 0,5 T, Haxomsmieics MEepBOHAYAIBHO B IOKOE, B
TOPU30HTAJILHOM HAIlpaBJIEHUU BBIOPACHIBAETCS TIOCIENOBATEIbHO JBE TOPIUH BELIECTBA CO
ckopocteio 1000 M/c OTHOCHTENBHO yCTaHOBKM. Macca kaxjaod moprum 25 kr. Kakoil craner
CKOpOCTh YCTaHOBKH TOCiIe BRIOpoca BTopoii mopiuu? Tpenue orcyrerByer. [-108,2 m/c]

2.53. CHapsii B BEpXHEH TOYKE TPACKTOpHUH, COOTBETCTBYIOMIECH BbicoTe 1000 M, pazopBaiics Ha
nee yactu 1 kr u 1,5 kr. Ckopocth cHapsiia B 3Toi Touke 100m/c. CkOpocTh OOJBIIETO OCKOJIKA
OKaszaJlaCh TOPH3OHTAIBbHOM (CKOpocTh paBHa 250 M/c) M COBHNAjalOIIed IO HAIMPaBICHHUIO CO

CKOpOCTBIO CHapsiaa. OnpeenuTh pacCTOSIHUE MEKIY TOUKaMU MaJIeHUsI 000X OCKOJIKOB. [1694 Mm].

2.54. Ha xparo croyia BBICOTBI A JEKAT MaJCHBbKUM IIApUK Maccel m,. B Hero monapaer myis
Macchl M, , IBUXKYIIAACS TOPU3OHTAIBHO CO CKOPOCTBIO U, HAIPaBICHHOW B LIEHTp wapuka. Ilymns
3acTpeBaeT B IIapuke. Ha KakoMm pacCcTOSHUU OT CTOJIa MO TOPU3OHTAIM LIAPUK YHAAeT Ha 3eMIIt0?

[S =m,v\2h/ g [(m,+m,)]

2.55. Tsoxenplil IapuK, NOABELIECHHBI HA HEPACTSDKUMON M HEBECOMOW HUTH, UMEIOLIEH JUIMHY

L, OTKJIIOHSIIOT OT BEPTHKAIM Ha yrojl @ U 3aTeM OThyckaioT. Kakyio MakCHMalbHYIO CKOPOCTh

v npuobpereT mwapuk? [L = \/ZgL(l —COoS a) ].
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3. BpamarejbHOe IBU:KeHHE TBEPABIX TeJl

3.1. OnpenenuTe MOMEHT MHEPLUHU CILIOIIHOIO OAHOPOIHOTO AucKa paauycoMm 40 cMm 1 maccoi
1 Kr OTHOCHUTENBHO OCH, MPOXOASIIEH Yepe3 CepelMHy OJHOI0 M3 PaauycOB MEPIEHIUKYISIPHOU
mockocTu aucka. [0,12 kr-m?]

3.2. Onpenenute MOMEHT MHEPLMU TOHKOTO OJHOPOAHOTO CTepxHs JiauHou 50 cM M Maccoit
360 I OTHOCHTENHLHO OCH, NEPHEHANKYISIPHON CTEPKHIO U IPOXOAAMIEH uepe3 ero kome.[3-107
KI-M]

3.3. Onpenenure MOMEHT MHEPLMU TOHKOTO OJHOPOAHOTO CTEpxHs JiauHou 50 cM M Maccoit
360 r OTHOCUTENIBHO OCH, NEPIEHIUKYIISIPHON CTEPIKHIO U IPOXOJALIEH Yepe3 TOUKY, OTCTOSIILYIO
OT KOHIIA cTepskHs Ha 1/6 ero ammubL[1,75-102 kr-m?]

3.4. Toukwmii oOpyd amamerpom 56 cMm u maccoir 300 T BUCHUT Ha T'BO37E, BOUTOM B CTEHY.
OmnpeenuTe ero MOMEHT HHEPLUU OTHOCHTENBHO 3TOT0 rBo3s.[0,047 kr-m?]

3.5. Opgnoponnbiii mapuk maccoi 100 r moaBemeH Ha HUTH, AJIMHA KOTOPOW paBHA paanycy
mapuka. OnpeaenuTe MOMEHT WHEPIUH [apruKa OTHOCUTENIBHO TOYKH MOJABECA, €CIH JIJIMHA HUTH
20 cM. [0,0176 kr-Mm?]

3.6. Onpenenurte MOMEHT MHEPUHMH CIUIONIHOIO OJHOPOJHOIO IUIWHIApa paauycoMm 20 cM u
Maccoii 1 KT OTHOCHTENBEHO OCH, MPOXOAIIeH uepes 00pasyronlyko muanHApa. [0,06 kr-m’]

3.7. OnHopoaHbli map paguycoM 10 cM M Maccoil 5 Kr BpallaeTcsi BOKPYT OCH CUMMETPHUU
cornmacHo ypaBHeHmio @ = A+ Bt’ + Ct* (B = 2 paw/c?, C = -0,5 pan/c’). Onpenennte MOMEHT CHII
s ¢t =3 c. [-0,1 H-m]

3.8. MaXoBUK B BHJE CIUIONIHOTO AMCKA, MOMEHT MHEPIUH KOToporo 150 kr-m%, Bparmaercs c
gactotoil 240 o6/mMuH. Yepe3 Bpemst ¢ = | MHH TOclie TOro, KaKk Ha MaxOBHK CTall JICHCTBOBATH
MOMEHT CHJI TOPMOXEHHS, OH OCTaHOBWICS. ONpeAeuTEMOMEHT CHUJ TOPMOXEHUS M YHUCIO
000pOTOB MaxOBHKa OT Hadaia TOPMOKEHUS JI0 TIOJTHOM ocTaHOBKH. [62,8 H-M; 120]

3.9. K obGoay OZHOPOTHOTO CIUIONIHOTO AuCKa pamuycoM 0,5 M TpHIOKEHa IOCTOSHHAS
kacarenbHas cuia 100 H. IIpu Bpaimienuu aucka Ha HETO ACHCTBYET MOMEHT cuil TpeHus 2 H-m.
Onpenenure Maccy AUCKA, €CJIM U3BECTHO, YTO €0 YIJIOBOE YCKOPEHHE MOCTOSIHHO M paBHO 16
pa/c?. [24 k]

3.10. YacToTa BpallleHHs MaXOBHKAa, MOMEHT HHEPIHU KOTOPOro paseH 120 Kr-M?, cOCTaBIseT
240 o6/muu. Ilocne mpekpallleHHs IEWCTBHS Ha HEro BpalaONIEr0 MOMEHTAa MaxXOBHK O]
NEMCTBUEM CHJI TPEHUsS B MOAIIMIIHUKAX OCTaHOBWICS 3a BpeMs ¢ = 3,14 muH. Cuutas TpeHue B
MOJIIUITHUKAX MOCTOSTHHBIM, OMPEACIUTE MOMEHT crJl TpeHus. [16 H-m]

3.11. Bentunsarop Bpamaercs ¢ uactorod 600 o6/mMuH. Ilocrme BBIKIIOYEHUS OH Hayal

BpalaTbCsi paBHO3aMeEIJIEHHO M, craenaB 50 o0opoToB, octaHOBWiCSA. PaboTa CHil TOPMOKCHUS
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paBHa 31,4 /Ix. OnpeneauTeMOMEHT CUJI TOPMOXKEHUS U MOMEHT UHepuuu BeHTwiAropa. [0,1 H-m;
15,9 xr-m?]

3.12. MaxoBHK B BHJI€ CIUIOIIHOTO JAMCKA, MOMEHT HHEPIIMU KOTOPOro 1,5 Kr-M?, Bpaliasich IpH
TOPMOKCHUH PaBHO3aMEIJICHHO, 32 BpeMs ¢ = | MHH YMEHBIIMII 4acTOTy BpamieHus ¢ 240 o6/MuH
10 120 o6/mun. OmnpenenuTe yriioBo€ yCKOPEHHE MAaxOBHKa MU MOMEHT CHJIbI TopMmoxeHwus. [0,21
pan/c?; 0,315 H-m]

3.13. OgHopoansli auck paguycoM 0,2 M 1 maccoit 0,5 Kr Bpalaercs BOKpYT OCH, IPOXOAAIIEH
4yepe3 €ro LEHTp. 3aBUCUMOCTb YIVIOBOM CKOpPOCTH BpAILlEHUs JUCKa OT BPEMEHM JAETCS
ypaBHeHueM @ = A+ Bt (B = 8 pan/c?). Haiinure BenuuuHy KacaTeJbHOM CHJIBI, TIPHJIOKEHHON K
obony mucka. Tpenuem npenedpeus. [0,4 H]

3.14. MaxoBHK, MOMEHT MHEPLHM KOTOPOTO paBeH 63,6 Kr-M>, BpalaeTcs C IOCTOSHHOM
yriioBor ckopocthio 31,4 pan/c. Haitnure TopMO3suii MOMEHT, TIOJT IEHCTBUEM KOTOPOTO MaxOBHUK
octanapinBaercs yepes 20 ¢.[100 H-Mm]

3.15. OnHopoaHbIl cTepKeHb MIMHOW 1 M m maccor 0,5 Kr Bpaimiaercs B BEPTUKAIbHOU
TJTOCKOCTH BOKPYI' TOPU30HTAIBHOW OCH, MPOXOJAIIECH 4depe3 cepeauHy crepxkHs. C Kakum
YIJIOBBIM YCKOPEHHEM BPAIAETCs CTEPKEeHb, €CIM BpaIlarolmii MoMeHT pases 9,81-102H-m? [2,35
pan/c?]

3.16. Yepe3 HeMmOABMKHBIA OJIOK B BUJIE OAHOPOAHOIO CIUIOIIHOTO LMIMHIApa Macco 160 T
IIEpEKMHYTa HEBecOMas HUTh, K KOHIIAaM KOTOpoil noxasemieHsl rpy3sl maccamu 200 r u 300 .
IIpenebperas TpeHHEM B OCH GJI0Ka, ONIpe/IeNUTe YCKOPEHNE TPY30B M CHITBI HaTskeHus. [ 1,69 m/c?;
2,3 H; 2,44 H]

3.17. Ha ogHOpOAHBIN CIIOIIHOM IMJIMHIApPUYECKUI Ban paauycoMm 50 cM HamoTaHa Jierkas
HUTh, K KOHIly KOTOPOW NPUKpEIIEH Ipy3 mMaccoi 6,4 kxr. I'py3, pa3maTbeiBasi HUTh, OIIyCKAeTCs C
yckopeHneM 2 m/c?. OnpeenuTe MOMEHT HHEPIUHK U Maccy Bana.[6,25 kr-m?; 50 kr]

3.18. Ha 6apaban maccoif 9 Kr HaMOTaH IIHYpP, K KOHILY KOTOPOTO MPUBS3aH IPy3 Maccoi 2 K.
Haiinure yckopeHune rpy3a. bapaban cuntaTh oqHOpOAHBIM uckoM. TpenueM npenebpeds. [3 m/c?]

3.19. Ha 6apaban paguycom 0,5 M HaMOTaH LIHYp, K KOHILY KOTOPOTO MPHUBS3aH Ipy3 Maccoi 1
kr. Halimute MoMeHT nHepiuu OapabaHa, eciIi U3BECTHO, UTO TPY3 OMYCKaeTCs ¢ yckopeHuem 2,04
M/c%.[9,5 kr-M?]

3.20. Yepe3 mOABMKHBIN OJIOK B BHJIE€ OJHOPOJHOIO CIUIOIIHOTO HMWJIMHApa Maccoi 0,2 Kr
MEPEKNHYTa HEBECOMAsi HUTh, K KOHIIAaM KOTOpOW mpuKperuieHbl Tena maccamu 0,35 kr u 0,55 xr.
[IpeneOperast TpeHHEM B OCH 0JIOKa, ONPEIEIUTE YCKOPEHUE IPY30B U OTHOIICHUE CHII HATSKEHUS

HutH. [1,96 m/c?; 1,05]
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3.21. Teno maccoii 0,25 Kr, COEIMHEHHOE HEBECOMOW HUTHIO MOCPEICTBOM Ojoka (B BHIE
MOJIOTO TOHKOCTEHHOI'O0 UUIUHApa) C TeaoM Maccod 0,2 Kr, CKOJB3UT MO TOBEPXHOCTH
ropuzoHTabHOTO cTtoja(puc.3). Macca 6moka 0,15 kr. Koadduruent TpeHus: Temna o moBEpXHOCTh
paBen 0,2. IlpeneOperas TpeHHEM B MOJIIUITHUKAX, OMPEACIUTE YCKOPEHHE, C KOTOPBHIM OYyIyT
JIBUTATHCS 3TU TEJa U CUJIbI HATSHKEHUSI HUTH 10 00€ CTOpOHBI Ooka. [2,45 m/c?;1,1 H; 1,47 H]

3.22. K 0601y 0THOPOHOTO CIUIONTHOTO Aucka Maccoi 10 Kr, Haca)KeHHOTO Ha OCh, MPUIIOKEHA
nocrosgHHasa kacarenbHas cuia 30 H. Onpenennte KHHETUYECKYIO SHEPTHUIO AUCKA yepe3 BpeMs 4 ¢
rmocJie Havana gercTBus cuisl. [ 1,44 kJx]

3.23. Jluck maccoil 2 Kr KaTuTcsi O€3 CKOJBKEHHS 10 TOPU30HTAIBHON IIOCKOCTH CO
CKOpPOCThIO 4Mm/c. HaliuTe KHHETHYECKYIO SHEpTruto Aucka. [24 x|

3.24. lllap nuameTpoM 6 cM KaTUTCs 0€3 CKONBKEHUS MO TOPU3OHTAIBHOMN TUIOCKOCTH, Aenas 4
00/c. Macca mapa 0,25 kr. Haligute kuHeTHYeCcKy0 2Hepruto mapa. [0,1 Jx]

3.25. IlonHasgs KMHETUYECKAsl SHEPrus AUCKA, KaTALIErOCs MO INOPU30HTAIbHON MOBEPXHOCTH,
paBHa 24 JIxx. Onpenenutre KHHETUYECKUE SHEPTUH OCTYNATEIbHOTO U BpALIATEIbHOTO JBUKECHHI
aucka. [16 JIx; 8 JIx]

3.26. llap u CIUIOMIHOW UUJIMHAP OJMHAKOBON MacChl, M3TOTOBJICHHBIE U3 OJTHOTO U TOTO K€
MaTrepualna, KaTsaTcs 0e3 CKOJBKEHUsS C OJUHAKOBOH CKOpocThio. OmpenenuTe, BO CKOJBKO pa3
KMHETUYECKAsl SHEPrus Iiapa MEHbIIE KMHETMYECKOW PHEPruu CIUIOMIHOro IwiuHiapa. [B 1,07
paza]

3.27. OOpy4 W JUCK UMEIOT OJWHAKOBYIO MacCy W KaTATCS O3 CKOIBXKEHHUS C OJMHAKOBOU
JTUHEWHON ckopocThio. Kunermueckass sneprus oOpyua paBHa 4 Jx. Haiigure kuHETHYecKyio
sHepruto aucka. [2 JIx]

3.28.0npenenure, BO CKOJIBKO pa3 TMOJHAS KUHETHYECKass SHEPTHs 00pyUa,CKOIB3SIIEro BIOJb
HaKJIOHHOM IIJTOCKOCTH, MEHBIIIEC TIOJTHOW KHHETHYECKOW JSHEpruu oOpyda, KaTAMIErocs IIo
HaKJIOHHOM TIOCKOCTU.[B 2 pa3a]

3.29. CrutonrHON OAHOPOMHBIN AUCK CKATHIBAETCS 0€3 CKOJBKEHUS MO0 HAKJIOHHOMW MIOCKOCTH,
obOpazyromieii yron @ ¢ rtopuszoHToM. Ompenenutre IJMHEHHOE YCKOPEHHE IIEHTpa JTUCKA.
[(2gsina)/3]

3.30. C HaKJIOHHOHN IUIOCKOCTH, COCTABJISIOLIEH yrold & C TOPU30HTOM, cKarbiBaercs map. C

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

3.31. [llap ckaTbIBaeTcsl ¢ HAKJIOHHOM IUIOCKOCTH BbIcoTON 90 cm. Kakyro nMHENHYIO0 CKOPOCTh
OyzeT UMeTh IIEHTp LIapa B TOT MOMEHT, KOT'/1a IIap CKaTUTCA ¢ HAKIIOHHOM miockoctu? [3,5 m/c]

3.32. C HaKJIOHHOM TUIOCKOCTH, cocTaBismomiel yron 30° k TOpuU30HTY, CKaThIBaeTCs Oe€3
cKoJIbXKeHM 1mapuk. [Ipenebperast TpeHuem, onpenenauTe BpeMs ABUKEHUS LIapUKa 110 HAKJIOHHOM

IJIOCKOCTH, €CJIM U3BECTHO, YTO €ro LEHTP Macc MpH cKaTbiBaHUM noHu3wica Ha 30 cM. [0,585 c]
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3.33. Komeco pammycom 30 cM u Maccoit 3 Kr ckaThiBaeTcs 0O€3 TpEHUs IO HAKJIOHHOMN
IUIOCKOCTH JUIMHOM 5 M u yriioM HaksoHa 30°. Onpenennte MOMEHT MHEPLMM KOJieca, €CIU €ro
CKOPOCTh B KOHIIE JIBFOKEHUS cocTasisia 4 m/c. [0,057 KF-MZ]

3.34. BepTukanabHBI CTOJIO BBICOTOM 5 M TMOANMWIMBACTCS y OCHOBAHMS W TMaJaeT Ha 3EMIIIO.
Onpenenure JUHEHHYIO U YIIOBYIO CKOPOCTH €r0 BEPXHEro KOHIIA B MOMEHT yJlapa o 3emutto.[ 12
M/c; 2,4 pan/c]

3.35. Ilo ropu3OHTaNbHOM IUIOCKOW IOBEPXHOCTH KAaTUTCS IHCK CO CKOPOCThIO 8§ M/cC.
Omnpenenure K03QPHUIMEHT CONMPOTUBIICHHS, €CIU JUCK, OyAydd MpeaoCTaBICHHBIM caMOMy cebe,
OCTaHOBWJICS, pou st myTh 18 M. [0,27]

3.36 Illap maccoi 3 Kr KaTUTCSA CO CKOPOCTHIO 2 M/C M CTAJIKUBACTCA C MOKOSAIIMMCS IIapOM
Mmaccoii 5 kr. Kakas pabora Oyner coBepiieHa npu aedopmanuu mapoB? Yaap cq4uTaTh abCOIMIOTHO
HEYIPYTUM, IPSMbIM, LICHTPAJIbHBIM. [6,15 JIk]

3.37 Illap maccoii 1 kxr, KaTAMMics 0e3 CKOJIbXKEHUS, YAapsSIeTcsl O CTEHKY M OTKaThIBA€TCS OT
Hee. CkopocTh mapa 10 yaapa o creHky 10 cm/c, mocne ymapa 8 cm/c. Haiigute kommdecTBo
TEIUIOThI, BBIAEIUBIIEECS IPHU yIape, U HMIYJIbC, KOTOpPbIM Iosiydaer creHka. [2,52 mJlx; 0,18
Kr-M/c]

3.38 Menansrii map paaunycom 10 cM Bpammaercst ¢ 4acToToi 2 00/c, BOKpYT OCH, TIPOXOSIIEH
yepe3 ero ueHTp. Kakyio paboTy Haj0 COBEpIINUTH, YTOOBI YBETHMUUTH YIIIOBYIO CKOPOCThH BpaIllEHUs
BaBoe? [34,1 JIx]

3.39 JlepeBsHHBIN cTepkeHb Maccod | kr u amuHod 40 ¢cM MOXKET BpaliarbCsi BOKPYT OCH,
MPOXOJSIIeH Yepes ero cepeluHy NepreHIuKyISIPHO K CTEpXKHIO. B KOHel cTep:kHs momnajgaeT myis
Mmaccoil 10 r, nersmas neprneHIuKyIsIpHO K OCH U CTepKHIO co ckopocThio 200 m/c. Ompenenure
YIII0OBYIO CKOPOCTh, KOTOPYIO TOJIYYHUT CTEPIKEHB, €CIIH YIS 3aCTpsiHET B HeM. [29 paj/c]

3.40 /IBa manenpkux mapuka maccaMu 40 r u 120 © COOTBETCTBEHHO COEAMHEHBI CTEPKHEM
mmuHon 20 cMm, Macca KOTOpOro HHUYTOXXKHO Mana. Cucrema Bpallaercsi OKOJIO  OCH,
NEPIEHIUKYJIAPHOM K CTEPXKHIO M IMPOXOJSALIEM CKBO3b LIEHTP HMHEPLMM cHUCTeMbl. OIpenenuTb
MMITYJIbC H MOMEHT HUMITyJIbca cucTeMbl. YacTora 060potoB pasHa 3 ¢L.[0; 2,3-107 kr-m?/c]

3.41 MaxoBHUK HAYMHAET BPAIIAThCSl U3 COCTOSAHUS MOKOS C MOCTOSHHBIM YIJIOBBIM YCKOPEHUEM
0,4 pan/c’. OnpesennTe KMHETHUECKYIO HEPIUI0O MAaXOBHKa depe3 25 ¢ Mocie Hauaja JBHKEHHS,
ecu 4epes 10 ¢ mocie Hayana JABMKEHHS MOMEHT HMITYJIbca MaXOBHKa cocTaBisa 60 kr-m>/c. [750
k]

3.42 Kakyro paboTy HY)KHO MPOU3BECTH, YTOOBI YBEITUYUThH YACTOTY 000POTOB MaxoBuka oT 0 10
120 mun™'? Maccy maxoBuKa, paBHyo 0,5 T, MOKHO CUHTATh PACIIPE/ICIEHHON M0 0001y AHAMETPOM

1,5 m. Tperuem npenedpeus. [22,2 kx|
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3.43 Ha ckambe XKykoBckoro (Bpamaromasics miardgopma 6e3 TpeHHs1) CTOUT YEeJIOBEK U JICPKUT
B pyKax CTEp>KEeHb MO OCH cKaMbu. CKaMbsl C YETIOBEKOM BpaIlaeTCs C YIIIOBOM CKOPOCThIO 4 paj/c.
C Kxakoi cKOpOCThIO OYIET BpallaThCsl CKaMbsl C YEJIOBEKOM, €CIIM CTEPKEHb MOBEPHYTH TaK, YTOOBI
OH 3aHsJ TOPH30HTaNbHOE Monokenre? CyMMapHBIii MOMEHT MHEPIMH YeNOBEeKa U CKaMbH 5 KI*M2,
JUTMHA CTepKHA 2 M, Macca 6 Kr. CuuTaTh, 4TO IIEHTP MacC CTEPKHS C YEIOBEKOM B 00OMX CITydasx
HAXOAUTCS Ha ocu maThopmsl. [2,9 pan/c]

3.44 Ha wnenonaBmwxHOW ckambe JKYKOBCKOTO CTOMT YEJIOBEK M JAEPKUT B pPYKE 3a OCh
BEJIOCUIIEHOE KOJIECO, BpAIAIOIIeecs] BOKPYT CBOEH OCH C YIJIOBOM cKopocThio 25 paxa/c. Och
KOJIECa pAacIOJIOKEHA BEPTUKAJIBHO M COBMNAJAET C OChIO CKaMbHU. C KaKOW CKOpPOCTBIO CTAHET
BpalllaThCsl CKaMbsl, €CJIM MOBEPHYTh KOJIECO BOKPYI T'OPU30HTaIbHOW ocH Ha yroa 90°? MomeHT
MHEPINH YeIoBeKa U CKaMbH paBeH 2,5 Kr-M2, MOMEHT uHepiuu koneca 0,5 xr-m2. [5 pan/c]

3.45 Tlnardopma B BuE AWCKA BpaIIaeTcs MO WHEPIIUU 0€3 TPEHUS OKOJIO BEPTUKAIBHOW OCH C
yactoroit 14 mun’!. Ha kpato mmatdopmbl cTOoMT yenoBek. Korja uenoBek Ieperuesn B LEHTP

m1atQopMbl, YacToTa Bo3pocna A0 25 MuH!

. Macca uenoBeka 70 xkr. Ompepenure maccy
maThopMbl. MOMEHT MHEPIIMH YEJIOBEKA PACCUMTHIBATH, KaK ISl MaTEpHAIbHON TOYKH. [178 Kr]

3.46 T'opusonrtanpHas miarpopma Maccoir 150 kr BpamiaeTcss BOKPYT BEPTHUKAIBHOM OCH,
npoxosmeii uepes neHTp maaThopmsl ¢ yactotoit 8 mun!. Uenosek Maccoii 70 KI' CTOUT IIPH 3TOM
Ha Kparo miaatgopmel. C KaKo# YIIIOBOW CKOPOCTHIO HAYHET BpallaThCs IMaatdopma, €Clu YeTOBEK
nepeiieT ot kpas miathopMsel K ee HeHTpy? CuutaTh I1aTGopMy KpyribiM OAHOPOIHBIM TUCKOM, a
YeJI0BeKa - MaTepuaabHON Toukoi. [1,62 pan/c|

3.47 TopuzonTanbHas miaardopma maccoit 25 kr u paguycom 0,8M Bpamaercs ¢ 4actotoil 18
vmun"!. B IeHTpe CTOUT uenoBeK M JEPXKUT B PacCTaBIEHHHIX pykax Tupu. Cumras mnardopmy
TVICKOM, OTIPEIENINTE YaCTOTY BpallleHus IIaT(OopMbl, €CITU YEJIOBEK, OMYCTUB PYKH, YMEHBIIIHUT CBOI
MOMEHT UHEpIUH OT 3,5 kr-Mm? 10 1 ko M2, [23 MI/IH'I]

3.48 Yenosek, crosimuii Ha ckambe JKYKOBCKOIrO, NEPKUT B pyKaxX CTEp)KEHb IJIUHOW 2,5 M,

PACIOJIOKEHHBIM BEPTUKAIIBHO BIOJb OCH BpAICHHUS CKaMeHWKH. JTa cucTema (CKambsi M YEJIOBEK)

2 1

obOnmamaeT MoMeHTOM wuHepiuu 10 Kr-m” um Bpamjaercss ¢ yactotod 12 muu . Eciam crepkeHb

NIOBEPHYTh B TOPM30HTAILHOE TONIOKEHHE, TO YacTOTAa BPAICHUS CHCTEMbI CTaHET 8,5 MHUH .
Omnpenenure Maccy CTepkHsL. [8 Kr]

3.49YenoBek maccoil 60 Kr, CTOSIIMN Ha Kpai0 TOPU3OHTAIBHOW MIATGOpMBI paguycoml M u
Maccoi 120 kr, Bpalaronieiicst 1o HHepUMH BOKPYT HENOABUKHOM BEPTUKAIBLHONU ocu ¢ yacToTol 10
MuH"!, TIepexonuT K ee menTpy. CumuTas niaTpopMy KpyrJIbiM OJHOPOIHBIM JHCKOM, a YeJOBEKa —

TOYEYHOW MAacCoi, OmpenenuTe padoTy, COBEpUIAEMYIO0 YEIIOBEKOM IIpH TMEpeXxoie OT Kpas

w1aTopMBbl K ee HeHTpy.[65,8 Jx]
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3.50 Ha kparo HemonsmxHOW ckampu JKykoBckoro nuamerpoMm 0,8 M M maccoit 6 KI CTOUT
yenoBeKk Maccoil 60 kr. C kakoi yriioBOW CKOpPOCTBIO HAuHET BpalllaThCs CKAMbsl, €CIU YEJIOBEK
MoMMaeT JeTAIU Ha Hero M4y Maccoit 0,5 kr? TpaekTtopusi Msiua rOpu30HTAJIbHA U MPOXOAUT HA
pacctostauu 0.4 M ot ocu ckambu. Ckopocth Msiua 5 m/c. [0,1 pan/c]

3.51 Ilnatdopma B Buae aucka auamerpoM 3 M u Maccod 180 Kr MOKeT Bpaliatbesi BOKPYT
BepTUKaIbHOM ocu. C KakoW YrJIOBOH CKOpPOCTBIO OyAET Bpamatbes 3Ta Iuiardopma, €ciu Mo ee
Kparo moiet yenoBek maccoit 70 kr co ckopocthio 1,8 M/c oTHOCHTENBbHO T1aTdopmbl? [0,53 pan/c|

3.52 B neHTpe Bpalllarolierocsi CTOJIMKA CTOUT YEJIOBEK, JAEp)Kalluid Ha BBITSHYTHIX pyKax Ha
pacctosuun 150 cm apyr ot apyra ase rupu. CTomuk Bpamgaercs c¢ wactotoi 1 c!. Uemosek
cOmaKaeT rupu 10 paccrosHus 80 cM, M 4yacToTa yBemuumbaerca a0 1,5 ¢!, Onpenenute paboty,
IIPOU3BEICHHYIO UYEIOBEKOM, €CIIM KaKAas TUps UMeeT Maccy 2 Kr. MOMEHT MHEepIHM uesloBeKa

OTHOCHTEJIBHO OCH CTOJMKA CUUTATh MOCTOSHHBIM.[48 JIXK]

4. MexaHH4YecKHe K0JIe0aHNus
4.1. YpaBHEHUE JBWKCHUS TOYKH JIAHO B BHJIC x=0,055in(27rt+7z/ 3)M. Haiitu mepuop,

aMIUIUTYly, HAa4allbHYIO0 (pa3y, HUKIMYECKYI0 YaCTOTY U 4acToTy KojebOanuid. [1c; 0,1m; 7/3; 275 1
']

4.2 Hammcarh ypaBHEHHE TapMOHMYECKHX KoieOaHuii Touku ¢ amrmuuatymod 0,1 M, eciam
HayvanbHas (a3a paBHa 77 /2, a nepuoj KoiedaHwuii 2 c.

4.3 Hamucarp ypaBHEHHE TapMOHHMYECKHX KOJICOAHWUN TOUKH C aMIUTUTYAOW 5 cM, eciu 3a 2

MUHYTHI coBepmaercs 120 konebanumii, a HauanbHas (aza paBHa 60°.

4.4 YpaBHEHUE JBWKEHUS TOYKH AaHO B Buae X = 0,2 sin(n’t +r/ 3)M. Haiitu MakcumanbHbIe

3HAYeHHUs CKOPOCTH M yckopenus.[ 0,27 m/ c;0,27°m/ ¢’ ]

4.5 Touka coBepliaeT rapMOHHUYECKHE KoyiebaHus ¢ amrumutynod 10 cM u mepuogom 5 c.
OnpesiennTh MaKCUMATBHYIO CKOPOCTh M MaKCUMasbHOe yckopeHue. [12,6 cm/c; 15,8 cm/c?]

4.6. Onpenenute MaKCUMaJIbHbBIE 3HAYEHUSI CKOPOCTH M YCKOPEHUSI TOYKH, COBEPIIAOIICH

rapMOHHUYECKHE KOJIEOaHUs ¢ aMILTUTYI0M 2 cM 1 iepuoiom 2 c. [0,0628 m/c; 0,197 m/ c’ ]

4.7. Touka coBepIIaeT rapMOHUYECKHE KoeOaHus ¢ IepHoIoM 8 ¢ M HayalnbHOU (ha3o0ii, paBHOI
Hymto. Onpeznennre, 3a Kakoe BpeMs TOUKAa CMECTUTCA OT IIOJIOKEHHUS PaBHOBECHSI HA IOJIOBHUHY
aMIIUTybL. [4/3 c]

4.8. Touka coBepiiaeT rapMOHHYECKHE Kojebanus ¢ mepuonom 12 c¢. Ompenenure, 3a Kakoe
BpEMS CKOPOCTb TOUKH YBEITMUUTCS OT HYJIS O OJIOBUHBI MAaKCUMAaJIbHOTO 3HaueHusl. [1 c]

4.9. Toyka coBepIIaeT rapMOHHYeckHe KosiebaHus c¢ mepuonom 12 c. Ompenenure, 3a Kakoe

BpEMS YCKOPEHHE TOUKH YBEIHUUTCS OT HYJIS 0 MOJOBUHBI MaKCUMaIbHOIO 3HaueHusl. [1 c]
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4.10. YpaBHEeHHE NBMKEHHUS TOUYKH J1aHO B BUJIC x=Ac0s(ﬂ't/ 4). Onpenenure MOMEHTHI
BPEMEHM, ITPH KOTOPBIX JOCTUTAETCS MaKCUMaJIbHAsl CKOPOCTh TOUKHU. [2¢, 6¢, 10c ...]
4.11. YpaBHeHUE IBMKEHUSI TOUYKH JAHO B BHUJE x=Ac0s(n't/2). Ornpenenure MOMEHTBI

BPEMEHM, ITPH KOTOPBIX JOCTUTAETCA MAaKCUMaJIbHOE yCKopeHue Touku. [Oc, 2¢, 4¢ ... ]

4.12. MarepuanpHasi TOYKa COBEpIIAET TapMOHHMYECKHE KOJICOAHUS COIJIACHO YpaBHEHHIO
x=0,15 c0s(27r t)M. Onpenenure MaKCUMAJIbHOE 3HAYEHUE MOJTYJIsI BO3BPALIAIONICH CUJIBI U MOJHYIO

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

4.13. MarepuanbHas Touka maccoil 50 r coBepliaeT rapMOHHYEeCKHE KOJeOaHUS COTJIacHO
ypaBHeHHnio x = 0,1 cos(37rt/ 2) M. OmpeneianTe BO3BPAINAONIYI0 CHITY JUIsi MOMEHTa BPEMEHHU 2 C.
[0,11 H]

4.14. OnpenenuTe OTHOLIEHUE KUHETUYECKOW SHEPIUU TOYKHU, COBEPIIAIOIIEH rapMOHUYECKHE
Kose0aHus, K €€ MOTeHIIUAIBLHOW SHEPTUH JJIT MOMEHTOB BpeMeHU: a) t=1/12; 6) t=1/8; B) t=T/6, rae
T — nepuon konebanuii. HauaneHas ¢a3za paBna nyimo. [3; 1; 1/3]

4.15. Onpenenute OTHOIIEHUE KUHETHYECKOM SHEPTUM TOYKH, COBEPIIAIONICH TapMOHUYECKHUE
KojeOaHus, K €€ MOTEHIMAIbHON SHEPruu JUIsi MOMEHTOB BPEMEHHU, MPU KOTOPHIX CMEIICHUE OT
MOJIOKEHUS PaBHOBECHUSI COCTaBIIsICT: a) x=A/4; 0) x=A/2; B) x=A, tne A — aMrnuTyaa KoneOaHui.
[15; 3; 0]

4.16. Kak m3MeHHTCsI 4acToTa KOJeOaHWi Tpy3a, BUCAIIETO HA JBYX OJIMHAKOBBIX MPYKHHAX,
€CJIM OT UX MOCJIEIOBATEILHOTO COSTMHEHUS TIEPENTH K TTapasuieIbHOMY? [yBEIMYUTCS B 2 pa3a]

4.17. T'py3, NOJBEIIEHHBIH K MpPYXHHE, KOJEOJETCs MO BEPTUKATU C aMIUTUTYIOH 8 cM.
Omnpenenure XECTKOCTh MPYKUHBI, €CJIA U3BECTHO, YTO MaKCUMaJIbHAsi KUHETUYECKasi YHEPTuUs Tpy3a
paBHa 0,8 [Ix. [k=250 H/m]

4.18. Ecnu yBenuuuTh Maccy rpy3a, MOABEIICHHOTO Ha mpyxuHe, Ha 600 T, TO mepuon
KosiebaHuii Bo3pacTET B 2 paza. Onpepenure Maccy nepBOHA4YaIbHO MOABEIIEHHOTO rpy3a. [200 r]

4.19. IBa MaTeMaTH4eCKUX MasTHUKA, JUIMHBI KOTOPBIX OTIMYAIOTCS Ha 16 cM, coBepIIAIOT 3a
OJIHO M TO ke BpeMs oauH 10 koseGaHuii, Apyroi 6 koneOGanuii. OmnpeneauTe IIUHBI MAsTHUKOB.
[9cm; 25¢cMm]

4.20. MaremaTH4ecKHii MasiTHUK JJTMHON | M MOJBEIIEH K MOTOJIKY KaOMHBI, KOTOpasi HAYMHACT

OIyCKaThCs BEPTHKAIbHO BHU3 C yckopeHueM a = g/4. Haligute nepuoj kojnebaHHl 3TOro
MasTHUKa. [2,32 c]

4.21. Ha kakyio BBICOTY HaI0 NOJHATH MaTeMaTHMYECKHH MAasTHUK, YTOOBI MEPUOJ €ro
KoseGanuii yBemumics B 2 pasa? Paguyc 3emn 6400 kM. [6,4-10°u]

4.22. MagTHUK, COCTOSIIINI U3 HEBECOMOM HUTH JUIMHOW | M ¥ CBHHIIOBOTO LIApPHKA PaTdyCOM

0,02 M, coBepmiaeT rapMoHuWueckne kosieOanus ¢ amrmuutyaord 0,06 m. Ompepenurte: a) MOAYJIb
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MaKCHUMAaJIbHOTO 3HAUYCHHs BO3BPAIIAIOUICH CHUIIBI; 0) MOIY/Ib MaKCUMalbHOM ckopocTu. IlnoTHOCTH
ceuHna 11,3:10% xr/v?. [0,22 H; 0,18 m/c]

4.23. Tonkuii 06pyd paguycom 0,5 M mojBemieH Ha BOUTHI B CTEHKY T'BO3]Ib U COBEpIIACT
rapMOHHYECKHE KoyieOaHUs B IUIOCKOCTH, MapaienbHoi crtene. OmnpeaenuTe 4acToTy KosieOaHUit
obpyya. [0,5 ']

4.24. Opnopoanbii auck paguycoM 20 cM  KONEONETCS OKOJIO TOPHU30HTaIbHOW OCH,
MPOXOAAIIeH Ha paccTosHMH 15 cM oT meHTpa aucka. Ompenenure TEpHo] KOieOaHWA TUCKa
OTHOCHUTEIBHO 3T0oM ocu. [1,07 c]

4.25. Jluck pagmycoM R TIOJBEIICH TaK, YTO MOXET COBEpIIATh TapMOHUYECKUE KOJICOAHUS

OTHOCUTENLHO oOOpasyromieid aumcka. Omnpenenure Mepuoa ©  YacTOTy KoJeOaHWid  JHCKa.

[27J3R/2g; (1/27)\2g /3R]

4.26. Tonkuit crepxenb uMHONW 60 cM coBepIaeT KojaeOaHUsI OTHOCUTEIBHO OCH, OTCTOSILEH
Ha paccTostHuU 15 cM oT ero cepenunbl. Onpenenure nepuo koiaedanuii crepxus. [1,19 ¢

4.27. Onpenenure aMIUIMTYAy U Ha4albHYIO a3y rapMOHHYECKOTO KOJIeOaHHs, TTOJTYIeHHOTO
oT CIIOKEHHUS OJINHAKOBO HaIpaBJIEHHBIX Kosie0aHui, 3aJJaHHBIX YpaBHEHUSAMU:
x, =0,02sin(57¢+ 7/ 2)m u x, = 0,03sin(57 ¢+ 7/ 4)m.[ 0,046 ; 62°46' ]

4.28.Haiimute ypaBHEHUE pPE3yAbTUPYIOMIETO KOJEOAHUS, TOJYYEHHOTO OT CJIOXKCHUS
OJINHAKOBO HaIpaBJIEHHBIX KoseOaHui, 3aJIaHHBIX
YPaBHEHHAMHU: X; = 4sin(7r t)M X, = 3sin(7rt +7/ Z)M Jx= 5sin(7zt + 7[/5)M]

4.29. Touka y4acTBYyeT B JBYX KOJICOAaHUSX OJMHAKOBOW YacCTOTHI OJHOTO HAIMPABICHUS H C
OJIMHAKOBBIMH HaYaJIbHBIMU (pazaMu. AMIUTMTYIbI KOJICOAHUH COOTBETCTBEHHO PaBHBI 3 CM U 4 CM.
Omnpexnenute aMILTUTYAY Pe3yJIbTUPYIOIIEro Konebanus.[7 cm|

4.30. Toyka y4acTByeT OIHOBPEMEHHO B JIBYX B3aHMMHOINEPIECHIUKYISIPHBIX KOJIEOaHHUSX,
KOTOpBhIE TPOUCXOASAT MO 3akoHaM: X =2sin@ftm u y=2cos@t.m. Halinure Tpaekropuro
JBH)KEHUS TOYKH. [OKPYKHOCTb paiiycoM 2 M |

4.31. Touka y4yacTByeT B JBYX KOJEOAHUSX OJMHAKOBOW YaCTOTBI M C OJMHAKOBBIMH
HavYalbHBIMH (ha3aMH, COBEPIIACMBIX BO B3aMMHOIEPIICHIUKYISIPHBIX HAMPABICHUSX. AMIUIATYIBI
KOoJIeOaHUN COOTBETCTBEHHO paBHBI 3 cM W 4 cMm. OmpenenuTe aMIUTUTYLy Pe3yJbTUPYIOIIETO
KoJsiebanms. [5 cMm]

4.32. 3anumunTe ypaBHEHUE PE3yJbTHPYIOIIETO KOJeOaHUsI TOUYKH, IMOJYYCHHOTO OT CIIOKEHUS

JBYX B3aMMHO TEPHEHIUKYISIPHBIX KOJICOAHUH OJMHAKOBOM YacTOTHI (v =S5TI u), C OJMHAKOBBIMHU
HauanpHbIMM  (a3amu, paBHbiMu #/3 u ¢ ammmuryzamu: A, =0,10m u A, =0,05m.

[x= 11,2sin(107rt+ 7r/3)cm]
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4.33. YpaBHeHHEe 3aTyXaloUMX KoJeOaHWii TOYKM 1aHo B Bume X =S5e ™ sin(rz/ Z)t M.
Omnpenenure CKOPOCTh TOYKH B MOMEHTHI BpeMeHH, paBubie 0, 7', 27 . [7,85 m/c; 2,9 m/c; 1,1 m/c]

4.34. JlorapupmMHuuecKuil AEKpPEMEHT 3aTyXaHUs MaTeMaTHdeckoro masTHuka paseH 0,2. Bo
CKOJIbKO pa3 yMEHBIIUTCS aMIUIUTY/Ia 3a OJIHO MosiHoe Kosebanue? [B 1,22 pa3]

4.35. HavanbHasi aMIUTMTYJa 3aTyXaronmx Kosedanuii Touku paBHa 3 cM. [lo ucreuenun 10 c
OT HayvaJjia KoJieOaHU aMIUIUTYy/Aa cTayia paBHOU 1 cM. Uepes3 kakoe BpeMs aMIUTHTY/a CTAaHET PaBHON
0,3 cm? [21 c]

4.36. AMmuTyzna 3aTyxaromux KojeOaHHi MasTHHKA 3a 2 MHUHYTHl YMEHBIIMJIACh B 2 pasa.
Onpenenute kKo3bduIEenT 3aryxanus. [5,78'107 1/c]

4.37. AMuaTyza 3aTyxamwlux KojaeOaHuii MasTHUKA 32 | MUHYTY yMeHbITHIAch B 3 pasza. Bo

CKOJIBKO pa3 OHa yMeHbIIUTCS 32 4 MUHYTHI? [B 81 pa3]

5. MoJieky/JSIpHO-KMHETHYeCKasi TeOPH s MIeAJTbHOI0 ra3a
5.1. B cocyne o6sémMom V =310 m’ HaxoquTcs ra3 mpyu HOPMANbHBIX yCIOBHSX. OnpenennTe
YHCII0 MOJIEKYII Ta3a B COCYJIE M KOHIIEHTPAIMIO MONEKYL. [ 7,95-10%%; 2,65-10% m ]

5.2. T'a3 HaxoguTCAd B LWJIMHAPE MOJ MOPIIHEM IMPU HOPMAJIBHBIX YCIOBHSX. BO CKOIBKO pa3
M3MEHUTCA KOHIIGHTpalMs MOJIEKYJ Ta3a IpH yBeJIWYeHHH oOBbEMa raza B 5 pa3 Ipu HpexHen
TeMIeparype?[ yMeHbIINUTCSA B 5 pa3]

5.3. T'a3 HaxoauTCAd B LWJIMHAPE MOJ MOPIIHEM IPU HOPMAJIBHBIX YCIOBHSX. BO CKOIBKO pa3

M3MEHHUTCS KOHIIGHTPAIMs MOJIEKYJN TIa3a NMpH YBEJIMYEHHM TeMIepaTypsl rasa no ¢t =100°C mpu

MpeKHeM aaBieHun? [ymenwsmures B 1,37 paza]
5.4. B 6anmnone Haxoauiock 10 Kr raza mpu JaBIICHUH 107 ITa. Haiiti, KaKoe KOJHYECTBO rasa
6
B3sUM U3 0ajUloHA, €CIM OKOHYATENBbHOE NaBleHHe cTano paBHO 2,5-10° ITa. Temmepatypy rasa
CUNTATh IMMOCTOSHHOM. [7,5 Kr]
5.5. 12 r rasa 3aauMaroT 066éM 4-107° m° mpu Temmneparype 7°C. Tlocie HarpeBaHus ra3a Ipu

IOCTOSHHOM JaBJICHUHU €ro IUIOTHOCTH cTajia paBHa 6-107*2/cm’. Jlo kakoil TeMiepaTypbl Harpean
raz? [1400 K]

5.5. B 6anmnone o6bémom 10 i1 Haxoautes renuii ( He )nox nasnenuem 1 MIla u npu Temneparype
300 K. ITocne Toro xak u3 6amioHa Obuto B3siTO 10 T renus, TemMmneparypa B OaJUTIOHE MMOHU3WIACH 0

290 K. Onpenenure napieHue renusi, octasierocs B 6amione. [0,364 MIla]

5.6. B cocyne o6wémom V =2-10"m’ wmaxomurcs 0,02 kr asora (NN,)Hon JaBieHHEM
P =10,9-10°I1a . Onpenenure CpeaHION KBaJPaTUYHYIO CKOPOCTh MOJEKYJ Ia3a; YMCIO MOJEKYII,

HAXOJIAIIMXCS B COCY/IE; IIIOTHOCTb ra3a. [1,6-10%x/c; 4,3-107; 10xe/ m’ ]
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5.7. TInotHOCTH HeKoTOporo raza p =5-107 kz/ m>, a cpenHss KBagpaTHIHAS CKOPOCTH MOJIEKYI

atoro ra3a paBHa 600 m/c. Onpenenure naBieHHEe, KOTOPOE OKa3bIBAET ra3 Ha CTEHKU cocyaa. [600
IIa]

5.8. Ompenenute CpeAHIO KBAAPATHUUHYIO CKOPOCTb MOJIEKYJT HEKOTOPOIO rasa, IJIOTHOCThb

kotoporo npu napienmu P =1,1-10°ITa pasma p = 0,024x2/m’. KaxoBa macca OZHOrO MoJs
3TOTO Ta3a, ecIH 3HaYeHHe IIOTHOCTH JaHo TpH Temmeparype 27°C? [1172,6 m/c; 0,005 kr/Monb]

5.9.6 r yrunekucnoro raza (CO,) u 5 r 3akucu azora (NO,) 3aNONHAIOT COCYA OOBEMOM
2-107° »’ . Haiitu oOmmee naBienue B cocyse npu Temneparype 400 K. [4,15-10° ITa ]

5.10. Onpenenute MOIApHYIO Maccy cmecu kuciopoaa (0, ) maccoit 25 r u a3ota ( [V, ) Maccoit
751.[28,9-10 k2 / moaw ]

5.11. Onpenenure MWIOTHOCTH cMecu ra3oB Bogopoaa ( H, )maccoit 8 r u xkucnopona (0, ) maccoit
64 T npu Temneparype 290 K u npu masnerun 0,1 MIIa. I'a3 cunrats uneansusM. [ 0,498x2/ i’ ]

5.12. bamnon BMectuMocTbio 20 151 comepxkuT cMech Bojgopona (H,) u asora (/NV,) npu
temneparype 290 K u nasnenuu 1 MIla. Onpenenute maccy Boiopoza, eciu Macca cMecH paBHa 150
r.[6,3 1]

5.13. B 3akpeiTom cocyne BMectuMocThio 20 1 Haxozsrcs Bojpopon ( H,)maccoit 6 r u renuit

(He)Mmaccort 12 1. Onpenenure NaBjieHHE M MOJIIPHYIO Maccy Tra3oBOM CMecH B COCyJe, €Clu

temmneparypa cmecu 300 K. [0,75 MIIa; 3-107 kr/mos]

5.14. Cmech xucnopoga (0, ) u asota (N, ) npu Temneparype 27°C HaXoauTcs MO JaBJeHAEM
230 TTa. Macca kuciopoaa coctaBisieT 75% oT o0rmmieit Maccbl cMecH. OmnpeaennTe KOHIIEHTPAITUIO
MOJIEKYJ KaXI0ro n3 ra3oB. [4-102x7;1,5-10% p ]

5.15. B cocyne Bmectumoctbto 0,3 11 nipu temneparype 290 K nHaxoautcs HekoTopslid rasz. Ha
CKOJIBKO TTOHU3UTCS JABJICHHUE T'a3a B COCYJE, €CIIU U3-3a YTEUKH BBIMIET 10" monekyn? [133 I1a]

5.16. JIBa cocyna onuHakoBOro oobséma copepxkat kuciopon (0, ). B onHoM cocyne nasienue 2

MlIIa u remneparypa 800 K, B apyrom nasnenue 2,5 Mlla, a remneparypa 200 K. Cocynsl coennHUIN
TpyOKOW W oxJyamwim Haxojsuuiics B HUX kuciopon no 200 K. Ompenenute ycTaHOBHBIIEECS B
cocynax nasinenue. [1,5 MIla]

5.17. Omnpenenute CpeAHIO KHUHETUYECKYIO SHEPrUI0 IOCTYNAaTEeIbHOTO JBMXKCHHUS OJHOMN

MOJIEKYJIBl M TeMIeparypy raza npu nasieHuu 0,5 klla, ecnum xkoHUIEHTpanus MOJEKYJ rasa paBHa

10207 . [7,5-107 Toec; 362K ]
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5.18. Bo ckonpko pa3 cpenHssl KBaJIpaTU4yHasi CKOPOCTh IBUIMHKH, B3BELIEHHOW B BO3IYXE,
MeHbIE CcpejHeil KBaJpaTHYHOH CKOPOCTH MOJeKyld Bosayxa? Macca meumnku 1072, Bosmyx
CUMTATh OJHOPOJHBIM Ia30M, MOJIApHAs Macca KoToporo pasHa 0,029 kr/mons. [B 1,44-10 pas3]

5.19. Onpenenure cpeaHIO0 KBAaJpPAaTUYHYIO CKOPOCTh MOJIEKYJIBI T'a3a, 3aKIOYEHHOIO B COCYH
BMECTUMOCTBIO 2 11 mox naBiieHueM 2 klla. Macca rasa 3 r. [4 kM/c]

5.20. Ompenenure Hambosee BEPOSTHYIO CKOPOCTh MOJEKYJ Ta3a, MJIOTHOCTh KOTOPOTO IpH
naBnernu 40 xI1a cocranser 0,35kz/ m’ .[478 m/c]

5.21. Omnpenenute Hauboyiee BEPOSATHYIO, CPEAHIO apU(PMETUYECKYI0 H  CPEIHIOI0
KBaJpaTUYHYIO CKOPOCTH MoJieKy a3ota ( NV, ) mpu 300 K. [422 m/c; 476 m/c; 517 m/c]

5.22. Tlpu kakoii TeMmmeparype CpenHss KBaJpaTW4Has CKOPOCTh MoJeKyn kuciopoxa (O,)

OobIre ux Haubomnee BeposTHoOU ckopoct Ha 100 m/c. [381 K]

5.23. Onpenenure CpeaHIO apUPMETHUECKYIO CKOPOCTh MOJIEKYIN ra3a, €CJIM U3BECTHO, YTO HMX
CpenHsIsl KBajpaTU4dHasi CKOpocTh 1 km/c. [920 m/c]

5.24. Cmecoh renusi (He) u aprona ( Ar) Haxomutcs npu temmeparype 1200 K. Onpenenute

CPEIHIOI KBaJpPAaTHYHYIO CKOPOCTH H CPEIHIO KHHETHYECKYI0 JHEPIHMI0 MOCTYIATeTbHOTO
JBWKGHUS aTOMOB TenWMsl W aprona. [remwmit: 2730 w/c; 2,48-107° [uc; aprom: 864 wi/c;
2,48-107 o )]

5.25. Ucnonws3ys 3aKOH paclpeiesieHUs MOJIEKYJ HJACaIbHOIO ra3a IO CKOPOCTAM, HaWTh

dopmyy Haubosee BeposTHO ckopocT. [, = /2kT/m, |

5.26. Ucnonp3ys 3aKOH paclpeiesieHUs MOJIEKYJ HJACabHOIO ra3a IO CKOPOCTAM, HaWTh

CPEIHIO apU(PMETHIECCKYIO CKOPOCTh MOJICKYIL. [<U> = \/8kT/mm, |

5.27. Hcnonb3yss 3aKOH paclpeleeHus MOJIEKYJ HACAIbHOTO Traza IO CKOPOCTSIM, HaWTH

CPEIHIOI0 KBAJAPATUIHYIO CKOPOCTb. [<Um> = 3kT/m, ]

5.28. Hcnonp3ys (QyHKIUIO paclpefesieHus MOJICKYJ HJACAJbHOTO Ta3a IO SHEPTrusiM, HaWTH

CPEIIHIOI0 KHHETHYECKYIO YHEPTUIO MoJiekyd. [3/2 kT |

6. OCHOBBI PABHOBECHOI TEPMOAUHAMHUKH

6.1. Cuuras a3ot (V,) uaeanbHbIM ra3oM, ONPEAETIUTE €ro YAEIbHYIO TEIIOEMKOCTh JUIs
M30X0pHOT0 U n306apHoro npoueccos. [42 JIx/(kr-K); 1,04 Ix/(kr-K)]

6.2. Haiinure ymenpHYI0 Temuio€MKocTh yriekucioro raza (CO,) s M30XOpPHOTO U

n3o0apHoro mporeccoB. [567 JIx/(kr-K); 755 Hx/(xr-K)]
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6.3. Haiinure ynenbHyr0 TEIIIOEMKOCTb IPU IIOCTOSSHHOM  J@BIEHUU XJIOPUCTOIO
Bogopoaa ( HCI ) v neona ( Ne ).

[800 Ix/(xr-K); 1025 Tx/(xr-K)]

6.4. Haiigure mnst xuciopona (0,) OTHOWICHHE YAETHHOM TEINIOEMKOCTH TPH ITOCTOSHHOM
JaBJICHUH K YIIEIBbHOM TEIUIOEMKOCTH MPH MOCTOSIHHOM o0beme. [1.4]

6.5. IImOTHOCTP HEKOTOPOIrO JIByXaTOMHOIO Ta3a MpU HOPMAJbHBIX YCIOBHSX paBHa 1, 43
kr/m>.UeMy paBHBI yJeIbHbIE TEMI0EMKOCTH IIPH TIOCTOSHHOM JABIEHUU U IPU MOCTOSHHOM 00beMe
3TOTrO Trasza’?

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

6.6. Onpenenure yneiabHble TEIUIOEMKOCTH HpPHU IMOCTOSHHOM JaBJICHUUW U TNPU MOCTOSTHHOM
o0BbeMe, eCITi U3BECTHO, YTO HEKOTOPBIN ra3 MIPU HOPMAJIBHBIX YCIOBHIX UMEET YACIbHBIN 00beM 0,7
M>/kr. Uto 310 3a ra3? [649 Tx/(xr-K); 909 Tx/(xr-K)]

6.7. Cunras a30T UaeaIbHBIM Ta30M, OTPECIIUTE €r0 MOJSIPHYIO TEIUIOEMKOCTH MPU TOCTOSTHHOM
00béMe 1 Tipu octossHHOM AaBieHuu. [20,8 Ix/(monb-K); 29 Jx/(monb-K)]

6.8. Onpenenure MOJIIPHYIO Maccy JBYXaTOMHOIO ra3a, €CIM U3BECTHO, YTO PA3HOCTh YJEJIbHBIX
TEIUIOEMKOCTEH 3TOrO Traza Hpu TOCTOSHHOM OO0BbEME M MpPH IMOCTOSIHHOM JaBiieHHMH paBHa 260
JIx/(kr-K). [0,032 kr/moub |

6.9. Haiingute yaenpHbIC TEMJIOEMKOCTH MPH M300apHOM M M30XOPHOM IPOIECCax HEKOTOPOTo
raza. M3BecTtHo, uyTOo MomsipHas macca ero paBHa 0,03 Kr/Mojb, a OTHOIICHHE C » /¢, =1,4.[693
JIx/(kr-K); 970 Tx/(xr-K)]

6.10. JIns HEKOTOPOTO IBYXaTOMHOIO ra3a yZAelbHas TEIIOEMKOCTb IIPH MTOCTOSHHOM JaBJICHUU
pasua 14.7-10° IIx/(xr-K). Uemy paBHa Macca 0HOTO MoJist 3Toro raza?[0,002 Kr/Mons]

6.11. Onpenenute yAenbHbIC TEMIIOEMKOCTH MPU MTOCTOSIHHOM 00BEME M IMOCTOSTHHOM JIaBJICHUH
s cmecu yriekucioro (CO,) raza maccoir 3 T u asora( NV, )maccoit 4 1. [667 JIx/(xr K); 917
Jx/(xr K)]

6.12. Kucmopox (0,) maccoit 1 xr wnaxomurcs mpu Temmeparype 320 K. Omnpemenmre
BHYTPEHHIOIO SHEPIHUIO0 MOJIEKYJI rasza. ['a3 cuurath uaeanbHbIM. [208 kx|

6.13. B 3akpbITOM cocyae Haxoqurcs cMech a3oTa ( [V, ) maccoit 56 r u kucnopona (0, )maccoit
64 r. OnpeienuTe N3MEHEHNE BHYTPEHHeH SHeprun cMecH, eciu eé oxmanmmm Ha 20° C.[1,66 xJIx]

6.14. Kakas pabora coBepIaeTcsi Ipu U30TEPMUUYECKOM paciuupeHun Bopopona ( H,) maccoit 5
r, B3siToro npu 290K, ecnu naBieHune ymeHblaeTcs B Tpu pasza? [6627 x|

6.15. OnpenennTe KOJMYECTBO TEIUIOTHI, KOTOPOE HA0 cooOmmTh Kuciopoay (0, ) oobsémom 50

JI TIpY ©30XOPHOM HarpeBaHuH, YTOOKI aBiieHne moBbickioch Ha 0,5 MIIa.[62,5 k[[x]
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6.16. Bo ckonbko pa3 ysenuuurcs 00béM 0,4 mons Bogopona ( H,) npu temneparype 300 K npu

N30TEPMHUUYECKOM PACIIMPEHUH, €CIIU IIPU 3TOM T'a3 MOIYYHUT KoaudecTBO TeraoTsl 800 [Ixk? [2,23]

6.17. Pabora pacmupeHuss HEKOTOPOTO IBYXaTOMHOI'O HJEANBbHOTO ra3a coctaBisieT 2 kJ[xk.
Onpenenure KOIMYECTBO MOJBEACHHOMN K Ta3y TEIUIOTHI, €CJIU MPOLECC MPOTEKal U30TEPMUYECKH. [2
kx|

6.18. Pabora pacmupeHuss HEKOTOPOTO IBYXaTOMHOT'O HJEANBHOTO ra3a coctaBiseT 2 kJ[xk.
Omnpenennute KOTMYECTBO MOABEACHHON K Ta3y TEILIOTHI, €CIU MpOoIlece MpoTekan n306apHo. [7 kJx]

6.19. JIea Momsi IBYXaTOMHOTO HACAJBHOTO Ta3a HarpeBalOT MPH TOCTOSHHOM OOBEeMe 0
temmnepatypsl 289 K. OmnpenenuTe KOJIWYECTBO TEIUIOTHI, KOTOpOE HEOOXOIWMO COOOIIHMTH rasy,
yTOOBI YBEIMUUTH €ro aasieHue 3 pasa. [34 kx|

6.20. Jlo xakoil TemnepaTypsl OXJaAUTCA BO3yX, HaXoAsmuiicsa npu temneparype 273 K, ecnu
OH pacHmpsiercs aauabaTHo, U MPH 3TOM 00BEM ero yBenuumnBaercs B 1Ba paza?[207 K]

6.21. I'a3 pacmmpsiercs aanabaTHO U TIPU 3TOM €r0 00bEM YBEIIMUMBAETCS BIBOE, a TEMIIEpaTypa
nagaet B 1,32 paza. Haiitu uncno creneneit cBo60 b1 3TOTO Tasa. [1=5]

6.22. Aszor (N,), HaxomuBmmuiics npu temneparype 400 K, moaseprim anuaGaTHOMY
pacuIMpeHuio, B pe3ysibTaTe KOTOPOro €ro o0beM YBEIMYWICS B 5 pa3, a BHYTPEHHSS DHEPIus
ymeHblnaach Ha 4 kJlx. Onpenennre maccy azota. [28 1]

6.23. Asor (NV,) maccoil 14 r cxumaror nzorepmuuecku npu temneparype 300 K ot gaBnenus
100 kIla mo nmaBmenust 500 klIla. Onpenenute M3MEHEHHE BHYTPEHHEW SHEpruu, paboTy cxKarus,
KOJIMYECTBO BhlAeIuBIIeHCS TermaoThl. [0; -2 kJxk;-2 kx|

6.24. Tlpn n306apHOM HarpeBaHWU HEKOTOPOTO HiacabHOrO Ta3a (2 mons) Ha 90 K emy ObL10
coobmieno 5,25 k/x temnorel. Onpenenure padoTy, COBEpLIaEMYIO Ta30M, U3MEHEHHE BHYTPEHHEH

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

6.25. Ilpu uszorepmudeckoM pacumpeHuu 2 r asora (/NV,) mpu temmeparype 280K o0bém

yBENMYMIICS B J1Ba paza. OnpeaenuTe CoOBepIEHHYI0 ra3oM padoTy, U3MEHEHUE BHYTPEHHEH SHEprUn

Y KOJIMYECTBO TEIUIOTHI, oJlydeHHoe razoM. [115,2 JIx; 0; 115,2 JIx]
6.26. Asor (N, ) maccoii 0,1 kr nzo6apno Harper ot Temnepatypsl 200K 1o remnepatypst 400K.

Omnpenenure paboOTy, COBEPIIEHHYIO ra3oM, MOJYYEHHYIO UM TEIUIOTY M M3MEHEHHE BHYTpPEHHEH
sHeprud. [5,9 kJIx; 20,7 x/Ix; 14,8 kx|

6.27. Kakas 1075 KOJMYECTBA TETUIOTHI, TOJIBOAMMOIO K HI€aJIbHOMY JABYXaTOMHOMY ra3y IpH
1300apHOM TIPOIIECCE, PACXOYETCs Ha YBETUUYCHUE BHYTPCHHEH YHEPTHH M Kakas J0Js — Ha paboTy
pacmupenus? [0,71; 0,29]

6.28. Bomopon (H,) maccoit 6,5 r mpu temneparype 300 K u nocrossHHOM JaBlieHUM

paciupsieTcsl BABOE 3a CUET MPUTOKa Tersa u3BHe. Ompenenure paboTy pacUIMpeHUs, U3MEHEHHE
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BHYTPEHHEH HEpPruM raza M KOJWYECTBO TEILIOTHI, moiydeHHoe razoM. [8,1 x/lx; 20,2 x/x; 28,3
kJIx]

6.29. 2 xmons yruekucnoro rasza (CO,)HarpeBaroTcs Hpu MocTosHHOM nasineHnn Ha 50 K.
Haiinure u3MeHeHWe ero BHYTPEHHEH SHEPruH, pabdoTy paCIIMPEeHHUs] W KOJIMYECTBO TEILIOTHI,
noayderHoe razom.[2500 kJx; 830 k/lx; 3330 kx|

6.30. OnpenenuTe MoKa3aTeNb aaradaThl JJIsi CMECH ra3oB, coaepykamiei remmii ( He ) maccoit 8 T
u Bojopon Maccout ( H,) 2 r. [1,55]

6.31. Ilpm ammaGaTHOM pacHIMpeHHH IBYX MOJb Kuciopona (0,), HaXOAAMIETocs NpU

HOpPMAaJIbHBIX YCIOBHX, 00bEM yBenuuuics B 3 pasza. Onpenenure U3MEHEHHE BHYTPEHHEN SHEPrUn
rasa u paboty pacmupenus rasza. [-4,03 kJx; 4,03 kx|

6.32. I'a3 coBepmaer uukia Kapno. [Ipu atom oH nomyuaer ot HarpeBarens 41,9 k/[x Tennorsl.
TemmepaTypa HarpeBaTenss B TpH pasza BBIIIE TeMIepaTypsl xoloauibHuKa. Kakywo paboty
coBepimia ra3? [28 kx|

6.33. I'a3, coBepmaromuii 1uks KapHo, oTgan XonoauwinbHUKY 67% TENa0Thl, MOJYYEHHOW OT
Harpesatens. Onpenenure TemnepaTypy XOJOIWIbHMKA, €clIM Temneparypa Harpesarens 430 K.
[288 K]

6.34. Bo ckonbko pa3 yBemuuutcs KIIJ nwkma KapHo npu TOBBIIIEHHH TeMIEPaTyphl
Harpesareins ot 380 K no 560 K? Temnieparypa xonoamisauka 280 K. [1,9]

6.35. I'a3, cosepmarouii nukn Kapuo, otman xonoawnbHuky 14 x/Dx temnorel. Onpenenute
TeMIlepaTypy HarpeBatels, eciii Mpu TeMieparype xonomwibHuka 280 K pabora mukma paBHa 6
k/[x.[400 K]

6.36. UneanbHblii Ta3, copepuaromuii uukia Kapuo, 70% konnuecTBa TEMIOTHI, TOJTYYEHHOTO OT
HarpeBarels, OTAAET XOJOAWIbHUKY. KOoINYecTBO TEIO0ThI, MOIy4aeMoe OT HarpeBarels, paBHO 5
k/x. Onpenenure KITJI nukna u paboTy, COBEpLUICHHYIO NPH MOHOM nukie. [30%, 1.5 kJ{x]

6.37. NneanbHblid ra3 coBepmiaeT 1ukia KapHo. ['a3 monyuusi OT HarpeBaTess KOJIMYECTBO
TertoThl 5,5 kJIk u coBepimin padoty 1,1 k. Onpenenure KIIJ[ mukia u oTHOIIEHHE TEMIIEpaTyp
HarpeBaTels U xonoauibHuka. [20%; 1,25]

6.38. Tpu Mo UACATHFHOTO ABYXaTOMHOTO Ta3a, 3aHUMAIOIIET0 00BEM 5 71 M HAXOMASIIErocs MO/
napienreM 1 MlIla, moxseprinum wu3oxopHomy HarpeBanuto a0 500 K. Ilocime »toro ras
M30TEPMHUUYECKU PACIIMPWIICA 10 HAYaJbHOTO JABJIEHHUS, a 3aTeéM OH B pe3yjbTaTe H300apHOro
C)KaTus BO3BpAILEH B MepBOHavYalIbHOE cocTosiHue. Omnpenenute KodhUIUEHT MOJIE3HOTO NeHCTBUS
nukia. [13,3%]

6.39. PabGouee Ten0 — UaeambHBIA T'a3 — TEMJIOBOTO JBUTATENS COBEPIIAET UK, COCTOSIINHN U3

MOCJICIOBATEIBHBIX TPOIECCOB: M300apHOTO, aaMadaTHOTO M HM30TepMHUYEcKoro. B pesymbrare
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n3obapHoro npouecca ra3z Harperaetrcst or 300 K o 600 K. Onpenenurte k03(pUIIMEHT TOIE3HOTO
nercTBus TerioBoro asurarens. [30,7%]

6.40. Haitnure k03P GUIIMEHT MOJIE3HOTO JACHCTBUS IUKJIA, COCTOSIIETO U3 ABYX M30XOpP U JBYX
aguabar. PaGounm BemiecTBOM sBISETCSl a30T. M3BecTHO, YTO B Tpejaenax MHKIa o0BEM rasa
m3mensiercst B 10 pas, r.e. V,_ /V. . =10.[60%]

6.41. Ilpu HarpeBaHuM 2 MOJIb ABYXaTOMHOTO MACAIBHOTO ra3a ero TeMneparypa yBeauduiach B
2 paza. OnpenenuTe M3MEHEHUE SHTPONUH TIPH W30XOpHOM mporiecce. [28,8 [Ix/K]

6.42. Ilpu HarpeBaHuu 2 MOJIb JBYXaTOMHOI'O MJIEAIBHOTO ra3a ero TeMIeparypa yBeIn4Muiach B
2 paza. Onpenenure U3MEHEHUE YHTPONHHU TIpH u3o0apHom mporecce. [40,3 [Ix/K]

6.43. HaiiguTte usmeHeHue 3HTponuu mnpu uzodapHoM pacmuperuu 8r remus ( He) ot oobema 10
1 10 oobema 25 1. [38,1 JIx/K]

6.44. Haiinute n3aMeHeHHne SHTPONMHU MPH U30TEPMHUUECKOM paciuupeHuu 6 r Bogopona (H,) ot
10° 10 0,5-10° a. [17,3 JIx/K]

6.45. Haiigute n3MeHeHne SHTPONUM NIPH U30TepMuuecKkoM paciupenuu 10,5 r azora (N,) ot
21 1o 5 m. [2,9 JIx/K]

6.46. Halinute U3MEeHEHUE YHTPONUU NpH TuiaBieHuu 1 Kr yibaa, Haxogsamerocs npu 0°C. [1230
JIx/K]

6.47. Haiingure M3MEHEHHE PHTPONMU IpU M300apHOM paciiupeHuu 6,6 r somopona (H,) no
ynBoeHust oowvema. [15,8 Ix/K]

6.48. Azot maccoil (V,)28 raguabaTHO pacmIUpWId B 2 pasa, a 3aTeM H300apHO CXKaIU 10
HadaibHOTO 00bEMa. OnpeaenuTe N3MEHEHHE YHTPOIMH ra3a B X0Jle YKa3aHHBIX MporeccoB. [-20,2
Jbx/K]

6.49. Haiinure npupamenue 3uTponuu npu pacmupenuu 0,2 r Bogopona (H,) ot o6béma 1,5 1
10 o0béma 4,5 1 TpU MOCTOSHHOM JIaBJIEHWU W TMpHU MocTostHHOW Temmeparype. [3,1 Jx/K; 0,91
Jbx/K]

6.50. B ogaom cocyze, 00bEM koToporo 1,6 1, Haxoautcst 14 mr asora (V,). B npyrom cocyze,
00b&M koToporo 3,4 i1, Haxoautcs 16 mr kucnopona (0,). Temmneparyps! ra3oB paBHbL. CocCymbl

COCAMHAIOT, W Ta3bl nepeMemuBaioTcs. HallTu mpupaiieHue 3HTpONUU MpH 3TOM mpoiecce. [6,3
Mx/K]

7. OCHOBBI HEpAaBHOBECHOM TePMOAMHAMMKH. SIBJIeHNS NepeHoca

7.1. Onpenenute CpPEemHIO JUIMHY CBOOOJHOTO MpoOera MOJIEKYJ KHUCIOpPOAa, HaXOSIIErOCs
nipu temnepatype 0°C, eciau cpeaHee Yuciio CTOIKHOBEHHM, UCTIBITHIBAEMBIX MOJIEKYJION B 1¢, paBHO
3,7-10%. [115 um]
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7.2. Boruncnure CpeqHIo JUIMHY CBOOOAHOTO Mpolera u BpeMsi MeXAY JBYMs CTOJKHOBEHHSIMU
MOJIEKYJ KHCIIOpoa TIpH JaBienuu 1,5-10° MM pr. cr. u Temneparype 17°C. [50Mm; 0,11c]

7.3. Hailimute cpenHio0 IIUHY CBOOOZHOTO mpo0era atroMoOB Teiusi B YCJIOBHSX, KOTIa
IIOTHOCTH Tenms paBHa 2,1 -1072 kr/m’. [1,8 MkM]

7.4. Uemy paBHa cpeaHss JIMHA CBOOOIHOTO IIpobera MoIeKysI BoJopoa py aasienuu 10~ mm
pT.cT. 1 Temmneparype S0°C? [0,142m]

7.5. Ilpu xakoM HaBJICHUHW CpPEeAHss IJWHA CBOOOAHOTO TMpobera MOJEKyJ BOAOpOaa paBHA 2,5
CM, €CJIM TemImepaTrypa raza pasHa 67°C? JlnameTp MOJEKyJbl BoJgopoAa NpuMuTe paBHbIM 0,28 HM.
[0,539 I1a]

7.6. Haiinute cpenHioo UIMHY CBOOOIHOrO mpoOera MOJEKYJI BO3AyXa IMPH HOPMAaIbHBIX
ycnoBusx. JlnameTp Monekys Bo3ayxa npumute pasHbIM 3-10% em. [9,43 10 M)

7.7. Halimute cpeaHee 4MCIO CTOJIKHOBEHHMH B lc Mojekyn a3zora mpu temmeparype 27°C u
nasnernu 400 MM pr.cT. [2,45 10c™!]

7.8. OnpenenuTe CPeAHIO MPOJOHKUTEIBHOCTE CBOOOIHOTO Mpodera MOJIeKyd BOJOpOJa MpU
temnepatype 27°C u ganenuu 0,5 klla. [fluameTp Momnekysbl Bogopoaa npuMute paBHbIM 0,28 HM.
[13,3 He.]

7.9. CKOJBKO CTONKHOBEHHI MEXIy MOJIEKyIaMu MmpoucxXoiauT 3a lc B 1 cM® Bomopona, eciu
IJIOTHOCTH Bozopona 8,5-1072 kr/m> u Temmnepatypa 0°C? [1,3-10%°c™]

7.10. B Gamnmone, o6bem kKoTOoporo 2,53 1, COAEPXKUTCS YIJICKUCTBIA Ta3. Temmeparypa rasza
127°C, naBnenue 1,3-10* I1a. Haiiqure uncio MOJIEKYJT B OQJJTOHE W YHCJIO CTOJKHOBEHHUH MEXKITY
Monekyaamu 3a lc. JluamMeTp MONEKyJbl YIJIEKHCIOro Tasa mpumute paBHbiM 0,4 nM. [6,0-10%!;
2,2:10%0c!]

7.11. Cpennsisi ayiuHa CBOOOJHOTO MpoOera MOJIEKYJ BOJOpPOAA MPU HOPMATBHBIX YCIOBUSX
coctapisiet 0,1 Mkm. Onpenenure CpeaHIO IIMHY UX CBOOOHOTO Tipobera npu aasiennu 0,1 mlla,
€CJIM TeMIeparypa raza ocraercs noctostHHoi. [ 100 m]

7.12. OnpenenuTe MIOTHOCTh BO3yXa B COCY/€, KOHLIEHTPAIMIO €r0 MOJIEKYJI, CPEAHION JTMHY
cBOOOIHOTO TIpoOera MOJIEKYJ, eciu cocya oTkadeH no gasienus 0,13 Ila. Inamerp mosexysn
BO31yXa npumute pasHbM 0,27HM. Temmepatypa Bozayxa 27°C.[1,51-10° kr/m?; 3,14-10' m3; 0,1
Mm]

7.13. Omnpenenute kodpPuuueHt auddy3un Kucaopoga NpPU HOPMAIBHBIX — YCIOBHUSX.
D heKTUBHBIH HUaMeTp MOJIEKYI KMciopoaa npumute paBHbiM 0,36 HMm. [9,18-10°° m%/c]

7.14. Onpenenute Maccy a30Ta, MPOIIEAIIEro BeaeacTere uddy3un uepes miomanky 50 cm’ 3a
20 ¢, ecny TpaideHT IUIOTHOCTH B HAMpABIEHUH, TEPHNEHIMKY/IAPHOM ILIOIIAAKe, paBeH 1kr/m*.
Temmneparypa azota 290 K, a cpeansas anmuHa cBoOoHOTO Tpodera ero Mojekya paBHa IMkwm. [15,6

Mr |
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7.15. OueHute CpeaHIO IJIMHY CBOOOAHOrO mpobera u Kodp¢uimeHt nupdy3sun HOHOB B
BOJIOpOHO# mnasme. Temneparypa miasmel 107 K, uucno uonos B 1 em® masmer pasuo 10'°. Ipu
yKa3aHHOM TeMnepatype 3(b(eKTHBHOE cedeHne HOHA BOJOPOIa cUnTaTh paBHBIM 4-10 20 cm?. [~10?
M; ~107 M%/c]

7.16. Haiinute ko3¢ ¢uiment quddy3un Bogopoaa Mpu HOPMAIbHBIX YCIOBUAX, €CIH CPEIHSA
JUTHA CBOGOIHOTO MPoOera MOJIEKyIl IPH 3TUX YcIoBHsaX pasHa 1,6-10 7. [0,91-107* m%/c]

7.17. Haiiaute ko>ddunuenT auddy3un renus Mpu HOPMAIbHBIX yclIoBHsaX. [8,5:107 m?/c]

7.18. Omnpenenure, BO CKOJBKO pa3 OTIUYAIOTCA KOIPDUIIMEHTHl TUHAMHUYECKON BSI3KOCTH
YIIIEKUCIIOro ra3a U a30Ta, eciid 00a ra3a HaXOAATCS MPU OJMHAKOBOM TeMIlepaType U OJHOM M TOM
xe nasreHuH. D(eKTUBHBIE AMAMETPhl MOJIEKYJT 3TUX ra30B paBHBI. [1,25]

7.19. Azor wnaxomutcs mnoxn nasieHueM 100 xlIla mpu Ttemmepatype 290 K. Omnpenenute
kod(purmentsl auddy3un W BHYTpEHHEro TpeHHs. DOQPEKTUBHBIA IUAMETP MOJIEKYJ a30Ta
npuHsTH paBHEM 0,38 HM. [9,74-10° M%/c; 1,13-10 kr/(m-¢)]

7.20. Ilpu KakoM JaBlIeHMH OTHOLICHHE KO3 PULIMEeHTa BHYTPEHHETO TPEHUS HEKOTOPOro ras3a K
koa(durmenty ero nuddysun pasao 0,3 1/, a cpeHssa KBaapaTHIHAs CKOPOCTh €ro MOJICKYJI paBHA
632 m/c? [40 xI1a]

7.21. Haiigute cpeHIO JUIMHY CBOOOAHOTO Mpobera MoJieky renus npu temmeparype 273 K u
nasnenun 10° Ila, eciau IpU 3TUX YCIOBUAX KO3((MMIMEHT BHYTPEHHErO TPEHHs IS HErO paBeH
1,3-10%/(cm-c). [1,84-107m]

7.22. Koabdumuentsr nuddy3nn ¥ BHYTPEHHETO TPEHUS MPH HEKOTOPBIX YCJIOBHSIX pPaBHBI
cootBerctBeHHo 1,42 cm?/c u 8,5-10°Hc/m?. Haiitu umcno monekyn Bojopona B 1 m° mpu sTux
ycnosusx. [1,8-10% m]

7.23. Camonet jeTuT co ckopocThio 360 km/4. CumTas, 94TO CJIOH BO3AyXa y KpbUIa CaMOJIETa,
YBJIEKAEMbI BCIIEJCTBUE BS3KOCTHU, paBE€H 4 CM, HAUTH KacaTelbHYIO CHIIY, JNECUCTBYIOLIYIO Ha
KK KBAJAPATHBIM METP MOBEPXHOCTH KpbuUia. J[MamMeTp MOJEKYNbl BO3JyXa MPHHSITH PABHBIM
3-10® cm. Temmepatypa Bo3ayxa 0°C. [0,045 H]

7.24. Onpenenute K03 GHUIMEHT TETUIOMPOBOIHOCTH a30Ta, HAXOAIETOCS B HEKOTOPOM 00beMe
npu temneparype 7°C. DddextuBHBI guamerp Mojekyn npumute paBHbM 0,38 HM. [8,25
MBT1/(M-K)]

7.25. Kucnmopon HaxoauTcs TpU HOPMalbHBIX ycinoBusax. Ormpenenute Kod(hUIMEHT
TEIUIONPOBOAHOCTH KHUCIOpOaa, eciu 3(p(PEKTUBHBIN quaMeTp ero mosekyn paseH 0,36 um.[8,49
MBT/(M-K)]

7.26. KoabduIueHT TennonpoBoAHOCTH KHcIoposaa mpu Temneparype 100°C pasen 3,25-1072

Br/(m-K). Beraucnute ko3 HUIMEHT BA3KOCTH IpH 3Toi Temrepatype. [5,0-107 kr/(m-c)]
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7.27. IIpocTpaHCTBO MEXIY ABYMs NMapaUieIbHBIMU IJIACTUHAMHU IUIONIA/1bt0 150 cM? Kakmasi,
HaXOJSIIMMHCS HA PACCTOSHUM 5 MM JPYr OT Jpyra, 3amoidHeHO KuciopogoM. OmHa TutacThHa
noanepxxuBaercss mnpu temneparype 17°C, npyras — npu temneparype 27°C. Onpenenute
KOJIMYECTBO TEILJIOTHI, MPOIIEAIIEee 32 5 MUH TOCPEACTBOM TEIUIONPOBOJAHOCTH OT OJJHOM MJIACTHHBI K
npyroit. Kucrnopon HaxomuTcss TpU HOPMANbHBIX YCIOBUAX. DG(GEKTUBHBIA JHAMETP MOJEKYI
KHcIoposa cuuTath paBHbIM 0,36 HM. [76,4 JIx]

7.28. B cocyne obbemMom 2 11 HaxoxuTca 4-10%% momexyn aByxaTomHoro rasza. Kosddumument
tertonpoBogHocTH Ta3a paBeH 0,014 Bt/(m-K). Haittu kosddunment muddy3uu raza mpu 3Tux
yenousx. [2:107° m%/c]

l. Yron ¢ mexay MakcuMyMmMamH 1-ro U 2-ro mopsiiKoB cocTaBisier ¢ = 8°. Halitu mymny
BOJIHBI MOHOXPOMATHYECKOTO CBETa, MaJa0IIero HOpMalbHO Ha TU(PAKIMOHHYIO PELIETKY,
eciu ee iepuoa d = 3,11 MxMm.

2. Ha mudpakmuonnyro pemetky ¢ N = 500 mrpux/Mm nagaer Oenblii cBET. 3a PelIeTKOH, B
HETOCPEJCTBEHHOM OJM30CTH K HEH, yCTaHOBJeHa coOHpaiomas JuH3a C (OKYCHBIM

paccrostHueM f = 2 M. B (dokanbHOW MIOCKOCTH JIMH3BI YCTAHOBJIEH dKpaH. ONpeaeiuTh

JUIMHY CIIeKTpa |-ro mopsiika, €ciau TpaHWIBl BUAMUMOro crektpa A1 = 404,66 HM wu
A2 = 656,26 HM.
3. OnpenenuTh MaKCUMAJIbHBIA MOPAIOK CIIEKTpa, KOTOPBIA JaeT IIocKas AUQpaKIUOHHAS

pemerka ¢ N = 500 mrpux/ MMm. Ha perieTky HOpMaJIbHO MaJieT MOHOXPOMATHYECKUM CBET
JUTHHOM BOJIHEL A = 546 HM.

4. Ha nudpakimoHHyio pemerky HOpMalbHO TaJaeT CBeT. YTon AUPaKIuu s JTUHUU
cnektpa C (A = 656 uM) Bo 2-M mopsake ¢ = 30°. Haiftu yron audpakuuu Ans JTUHUU
cnektpa B (A = 546 HM) B 4-M TOpsJIKE.

5. OnpeaenuTp YUCIIO MTPUXOB HA 1 MM B TU(PAKIIMOHHON PEIIeTKE, €CIIM TTPH HAOIIOCHUN

B MOHOXPOMATHYECKOM CBETE C A = 565 HM MakCUMyM 3-TO MOpPSAKA OTKJIOHEH Ha yrol ¢ =

10°.
6. Ha mudpakmuonnyro pemerky ¢ N = 400 mTpux/MM TmagaeT HOPMAJIBHO
MOHOXPOMATHYECKUN CBET C JUIMHOW BOJHBI A = 656 HM. Haiitu o001mtee 4gumciio

TUGPAKIIMOHHBIX MAKCUMYMOB, KOTOPOE AT ATa PElIeTKa, U ONPEACITUTh YTOJI OTKIOHCHHS
JUTSl IOCTIEHETO MAaKCUMYMa.

7. Onpenenuth pa3pemaronyo CliocOOHOCTh TU(pPaKIIMOHHON pemIeTKH JUMHOM L = 125 MM ¢
nepuoaoM d = 1,25 MKM 1 0071aCTh AUCHIEPCHH TIPH OCBEIICHHH €€ HOPMAJBbHO TMaJalolluM

CBETOM C A = 546 HM.
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8.

10.

11.

12.

13.

14.

15.

16.

Ha ToHKyl0 mieHKy majaeT mapajulelbHBIN My4oK Oenoro cBera. YTron mageHus o = 52°.
Haittu Tommuumny muenku (n = 1,33), mpu KOTOpOW 3€pKalbHO OTpaKEHHBIH CBET Oyxer
OKpallleH B JKeNThIH mBeT (A = 600 HM).

Haiitu paaumychl LEHTpaJIbHOIO M TSATOrO TEMHOro kosiel; HbproToHa, ecnmu Mexmy
IJIOCKOBBINYKJION JIMH30M, paguyc KpHUBHM3HBI MOBEPXHOCTHM KoTopo R = 500 mm, u
TJIOCKOTMAPAJUICbHON MIIACTHHONW HamuT OeH3oin. [loka3aTenu mpenomiieHUs TIACTHHBI U
JIUH3BI OJWHAKOBBI. HaOmrofeHusl BBITIONHSIOTCS B OTPpaXeHHOM cBeTe ¢ A = 589,3 HMm.
[TokazaTtens npenomienns 6enszona n = 1,5012.

Haiitu paccrosHue MeXay [NATBIM M BTOPBIM  TEMHBIMU  KoibuaMu HbroToHa,
HaO0II0IaeMBIMHA B OTPKEHHOM CBETE, €CIIH PaJNyC MIOCKOBBIMYKIION JIMH3BI, HAIO)KEHHON
Ha IJIOCKOMAapaJJIEIbHYIO IUIACTUHY, paBeH R = 1 M. B kadyecTBe MCTOYHMKA W3JITy4YEHHUS
WCIIONB3YeTCs HAaTpHeBas jgamna ¢ A = 589,3 HM.

Konpia HeroToHa HaOmonaroTcs NpHU HATOKEHUU TUIOCKOBBIMTYKJIONW JIMH3BI C PagnycoM
KpuBM3HBI R; = 1 M Ha BOTHYTYIO C(EpHYECKYI0 MOBEPXHOCTh C PAAHMYCOM KPHUBU3HBI
R>=1,5 m. Onpenenutb paanyc MOATOrO TEMHOrO KOJIblla B OTPA)KEHHOM CBETE, €CIHU
HaOmroaeHus BenyTcs npu A = 589,3 Hwm.

[TnockoBbIMyKIIas EpEeBSHHAS JIMH3A C PAIHYCOM KPUBH3HBI chepruecKoii TOBEpXHOCTH R
= 250 MM HaJloO)KeHa Ha CTEKJSIHHYIO IUTacTHHY. J(MameTpbl NecAToro M MsATHAALATOro
TeMHbIX Kojel HploTOHa B OTpa)k€eHHOM CBETE paBHBI COOTBETCTBEHHO 710 = = 2 MM, ¥15 = 2,5
MM. OnpenenuTh IJIUHY BOJIHBI CBETA.

Pangnycel nByx cBeTibix kojel, HbloTOHa B OTpak€HHOM CBETE€ COOTBETCTBEHHO DPAaBHBI
r1=2 MM, 2 = 4,2 mm. IlopsakoBslie HOMepa KoJell HE ONPEIEsUINCh, OTHAKO U3BECTHO, YTO
MEXy STUMHU KOJbLAMHU PACIIOJIOKEHO €Ille TPU CBETJIBIX KoJiblia. HaliTu pannyc KpuBHU3HBI
IIJIOCKOBBIMYKJION JIMH3bI, UCIOJIB3YEMOM B YCTAaHOBKE, €CIM W3MEPEHHUs BBINOJHSIUCH B
cBere ¢ A =587, 6 HM.

Onpenenuth POKYCHOE PACCTOSHUE TUIOCKOBBIMYKIIOHN JIMH3BI B YCTAHOBKE ISl HAOTIOACHUS
koJiel; HproToHa, eciii paanyc nsToro CBETJIOro Kojiblia paBeH r = 2,6 Mm. JInH3a BhINOJIHEHA
M3 CTEKJIa ¢ TokasaresieM npenomsieHus n = 1,4. HaOGmroaeHust BBITIOMHSAIOTCS B OTPAXKCHHOM
ceere (A =589,3 um).

JIBe TUIOCKOBBIMYKIIbIE TOHKHE JIMH3Bl COMPHUKACAIOTCS CBOUMHU  C(hepuIecKuMHU
MOBEPXHOCTAMU. HaWTH ONTHYECKYIO CHIIYy TaKOW CHCTEMBI, €CIM TpU HAOIIOACHUU B
OTPaXEHHOM CBETE JHaMETp JECATOTO TEMHOTO Kojblla paBeH 2,6 mMm. HaGmomenus
BBITIOJTHSIOTCS ¢ HATPUEBOH Jtammoi (k = 589,3 um).

Onpenenuth (HOKyCHOE pACCTOSIHME IJIOCKOBBIMYKIION JWH3BI,  NPUMEHEHHOW JUIs

MOJIYUCHHUS KOJICL] HI:IOTOHa, CCJIn paanyC TPECThEro TEMHOI'0 KOJIbIIa B OTPAKCHHOM CBCTC
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pmm = 1,5 MMm. HabGmioieHust OCyIIeCTBISUIUCh B CBETE C JUIMHOW BONHBI k¥ = 546,1 HM.
JIun3a BeimonHeHa u3 crekiia Mapku TO1 (ne = 1,6522).

17. Haiitu TonmmuuHy TMJI€HKH, KOTOPYIO HEOOXOAMMO HAHECTH Ha MOBEPXHOCTh CTEKJIa MapKu
Td1, uToOBI OTpakaromias COCOOHOCTh CTEKJIA B HAMPABICHUH HOPMAJIH PaBHSJIACH HYIIIO
(s x = 546,1 HM).

18. CocTaBuUTh ypaBHEHHE IIOCKOW BOJIHBI, PACHpPOCTPAHSAIOIIEHCS B BO3IYXE, YaCTHULBI
KoTopoi kosebmoress ¢ yactotod v = 2 kIl m ammmurynonr 4 = 1.7 mxMm. CKOpoOCTh
pacrmpocTpaHeHus 3ByKa B Bo3ayxe v = 340 m/c.

19. CocTaBuTh ypaBHEHHE IUIOCKOM BOJIHBI, PAacIpOCTPAHSAIOIIEHCS B Cpelle, TOUKH KOTOpOH
Koseborest ¢ yactorod v = = 1.5 kl'1. /ninHa BOJIHBI, COOTBETCTBYIOLIAs TaHHOW YacToTe
paBHa A = 15 cM. MakcuMalnbHbIE CMEIICHHS TOYEK CPEAbl COTIOJIOKECHHS PABHOBECHS B 1 =
200 pa3 MeHblIIe IJTUHBI BOJTHBI.

20. B onHoponHo# ynpyroii cpene pacnpocTpaHseTcsl IUIockas BojHa Bujia y = A4 cos( ot —
kx). 1300pa3uth 1uig MoMeHTa = 0 rpad)uku 3aBUCUMOCTEH OT X BEJIUYHH ) H Vy.

21. VYpaBHeHue Oeryiel mIocKoi 3ByKOBOM BOJIHBI nMeeT Bua )y = 60 cos (1800 — 5.3x), rae y
— CMellleHue, MKM; ¢ — BpeMs, C; X — paccTosHue, M. HalilTu oTHOIlIeHHE aMIUIUTY/AbI
CMEILEHNUS YACTULL CPEJIbI K JITTMHE BOJIHBI.

22. CkopocTb 3ByKa B Bojzie v = 1450 m/c. Ha kakoM paccTosSsHUM HaXOASATCs ONFKalIe TOYKH,
COBEpIIAIOIINE KoJieOaHUsT B MPOTHUBOIIOIOKHBIX (ha3ax, €CIM 4YacToTa KojiebaHud v = 725
I'n?

23. Bomxna pacnpoctpansieTcss co cCKopocThio X =360M/c ipu gactote v = 450 I'i. Uemy paBHa

pasHoOCTh (a3 IBYX TOUYEK BOJIHBI, OTCTOSAIINX APYT OT Apyra Ha pacctosHuu Ax = 20 cm?

5.2.3. IlpuMepbI KOHTPOJILHBIX PadoT
Pa3nes 1. dusnyeckue 0CHOBbI MeXaHUKHU. TepMoIMHAMHKA M MOJIeKyIApHas (pU3nKa

KonTtpoabsnas padora Nel

Bapuanr I

1. ChopmynupyiiTe U 3anumrTe NepBbIid 3akoH HproToHA.

2. ChopmynupyiiTe W 3alMIIATE OCHOBHOE YpPaBHEHHE BpAIlaTEIBHOTO ABMKCHHS TBEPAOTrO Tela

BOKPYT HEIIOJBUKHOHU OCH.

3. [lonyunrte BbIpa)KEHHE MOMEHTA MHEPLUU TOHKOI'O OJHOPOJHOTO CTEP)KHS MAaccod m W NJIUHOWU L

OTHOCHUTEINIHO OCH, POXOAIIEH uepe3 ero KoHell MepPHeHIUKYISIPHO CAMOMY CTEPKHIO.
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4. Ilapuk mnazaeT ¢ HYJIEBOM HayaJbHOM CKOPOCTBIO Ha TJAAKYH0 HAKJIOHHYIO IUIOCKOCTb,
COCTABIISIIOLIYIO YroJ O C TOpU30HTOM. lIponereB paccTosiHUe /h, OH YHNpPYro OTPa3HICS OT

mockocty. Ha kakoM paccTossHuM OT MecTa NaJeHus MapuK OTPa3uTCsl BTOPou pa3?

5. HeGonpmoe Temo MyCTHJIM BBEPX 110 HAKJIOHHOW INTIOCKOCTH, COCTaBISIOmEed yrom o= 15° c
ropu3oHToM. Haiiti xoddduimenT TpeHus, ecinu BpeMs MoabeMa Tenna okaszainoch B 1= 2,0 pasza

MEHbIIIE BpPEMEHU CITyCKa.

6. OnHOpOIHBIM TUCK paauyca R pacKpyTWUIIM JI0 YTJIOBOM CKOPOCTH ® M OCTOPOXHO TMOJOXKHWIA Ha
TOPU30HTAIBHYIO TOBEPXHOCTh. CKOJBKO BPEMEHHU IHUCK OYyAET BpallaThCs HAa MOBEPXHOCTH, €CIU

KO3 PHUIHUEHT TpeHus paseH k?

KonTpoabHas padora Nel

Bapuanr 11
1. Chopmynupyiite TeopeMy O KHHETHYECKOW SHEPTUM, 3alHIIUTE YpaBHCHHE W (U3NYECKUN CMBICI

BEJIMYMH BXOJSIINX B JAHHOE YPaBHECHUE
2. 3anummuTe OnpeaeICeHUE MOMEHTA CHIJIBI.

3. [lonyunrte BbIpa)KEHHE MOMEHTA MHEPLUU TOHKOI'O OJHOPOJHOTO CTEP’KHS Maccod m W JJIUHOU L

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

A C D
4. V3 nmynkta A, HaXOAIIETOCA Ha I0cce (CM. PUCYHOK), HEOOXOIUMO <
N
N
3a Kparyaiilee BpeMs MonacTh Ha MalluHe B NYHKT B, N i
N
A Y
pacroyio)keHHBI B ToJie Ha paccTosHuM / oT mocce. Ha kakom “eB

pacCTodHruU OT TOYKU D CJICAYCT CBCPHYTH C IIOCCE, €CIIM CKOPOCTbH MAIIWHBI IO IIOJIIO B T pas

MCHBILIC €€ CKOPOCTH I10 mocce?

5. ABToMaimiMHa JBWXETCA C TOCTOSSHHBIM TaHTCHIMAJIbHBIM yCKOpeHuem a. = 0,62 M/c? TIo
TOPU30HTANILHOW MOBEPXHOCTH, OMHUCHIBas Ayry paamyca R =40 m. KoaddunueHnt TpeHus Mexmy
KoJIeCaMH MalIMHbI ¥ TOBepXHOCThIO k& = 0,20. Kako#i myTh mpoiiaer MamunHa 6e3 CKOJIbKEHUS, eCIH

B HAYAJIbHBII1 MOMEHT €€ CKOPOCTh PaBHA HYJIO?

6. OqHOpOHBIM CIUIONIHONW IWJIMHAP paauyca R packpyTWJIM BOKpPYT €ro OCH J10
YIJII0BOM CKOPOCTH o M 3aTeM IMOMECTHJIM B yroi (cMm. pucyHok). Kosdduuument J

TPEHUS MEXAY LUIUHAPOM U CTeHKaMH paBeH k. CKOJIbKO BPEMEHHU IMINHAP OyaeT 7

BpalaTbCa B 3TOM MTOJIOKECHUH ?

KonTtpouabsnas pa6ora Ne 2
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1 BapuanT

1. Chopmynupyiite u 3anumunTe ypaBHeHue Pobepra Maiiepa.

2. Chopmynupyiite u 3anummure I Hagamo TepMoIMHAMUKY.

3. Chopmynupyiite u 3anummure ypaBHenue Kianeipona-Knaysuyca.

4. B cocyne Haxomutca cmeck m1 = 7,0 r a3ota u mz = 11 1 yraekucnoro rasza npu temmneparype 7= 290
K u naBnenuu po = 1,0 atm. HaifTu miioTHOCTH 3TON cMecH, CUUTAast Ta3bl UJ1€aTbHBIMHU.

5. OnuH Monbe KHCIOpOAa, HaxoauBierocs npu Temmeparype 7o =290 K, annabatuuecku cxain Tak,
YTO €ro gasiieHre Bo3pocio B 1N = 10,0 pa3. Haiitu:
a) TeMIepaTypy rasa rnocie cxarus;
0) paboTy, KoTOpasi OblJIa COBEPIIICHA HAJ Ta30M.

6. Bomopon cosepmaer mukn Kapno. Haiitm KITJ[ nmkia, ecnu mpu aanabaTUYecKOM paclIMpeHUH

o0beM raza yBenumumnBaetcs B n = 2,0 pasa.

KonTpoabHnas padora Ne 2

2 BapuaHT

1. ChopmynupyiitTe U 3aMUIINTE YpaBHEHHUE COCTOSHUS UI€aTbHOTO ra3a.
2. 3anummute ypaBHeHnue [lyaccona.
3. Chopmynupyiite u 3anuimute Teopemy KapHo.

4. OnpenenuTs HaMMEHBIIIEE BO3MOXKHOE JIABJICHHE WJICATBHOTO ra3a B Ipolecce, TPOUCXOASIIEM IO
3aKOHY T:T0+aV2, rne Tp U o — TOJNOXKUTENbHBIE TMOCTOSHHBIE, J — 00BeM Mol Ta3a.

N300pa3uTh NpUMEpHBIi rpaduK 3TOro Mpolecca B napamerpax p, V.

5. IBa Mons uaeanpHOro rasza npu temneparype 7o = 300 K oxymaauim n30Xopu4ecku, BCIEACTBUE YETO
€ro JaBJeHUE YMEHBIIWIOCh B n = 2,0 pa3a. 3areM ras n300apuyecKd pacCHIMPUIN TakK, YTO B
KOHEYHOM COCTOSIHUM €r0 TEeMIIepaTrypa cTajla paBHOM nepBoHadaabHOW. HailTu kommuecTBo Tema,
MOTJIOLEHHOTO ra30M B JAHHOM IIPOLIECCE.

6. eanbHplii Ta3 coOBepUIAE€T LUKJ, COCTOSAIIMA M3 HW30XOpHI, aauadaTbl U HW30TEPMBI, MpUUYEM
HW30TEPMUYECKUI MPOLIECC TPOUCXOAUT NMPU MuHuMaavbHou tTemneparype uukia. Haittu KITJ[ nukna,

ecii TeMnepatypa 7' B ero mpeenax u3MEHSETCS B 1 pas.

Pa3nes 2. Dj1eKTpU4YeCcTBO 1 MATHETU3M

63



KonTpouabsnas paGora Nel

Bapuanr L.

1. Tonkuii crepkeHb MMHOW L HecéT Ha cebe q E.?

3apsal ¢, PABHOMEPHO paCHpEeAcIIEHHBIA II0 €ro 17 S i “““““ W
-k o e B

qnuHe. Halth HanpspkKEHHOCTh E 3JIEKTPUYECKOTO

MOJIsI B TOUKE, JISXKAIICH Ha OCH CTEPXKHS M yIaJ€HHON Ha pacCTOSHUU L OT ero mpaBoro KOHIA (CM.

puc.).

2.  llap pamuycom R = 10 cm 3apshkeH ¢ 00bEMHOU IUIOTHOCTBIO p, 3aBUCAIIEH OT pacCTOSIHHS 7
OT IeHTpa IIapa MO 3aKOHY: p = po-R/r, Tae po= 1 mxKn/m>. Haitnure pa3sHOCTb HOTEHIMANOB A
MEXIy IIEHTPOM Iapa W TOYKOW HA €ro MOBEPXHOCTH, a TaKKe HANpPSHKEHHOCTh IMOJsl BOJTU3U

MOBEPXHOCTH TIapa.

3. Konaencarop cocTOMT M3 JBYX KOAKCHAIbHBIX UWJIWHIPOB JJIUHON

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

IUBJCKTPUUECKON IMIMHIPUYECKONW BCTAaBKM TaKOW K€ JJIMHBI U3 H00HHTA,

BIUIOTHYIO TPHMBIKAIONIEH K BHYTPEHHEMY IIWIMHIpPY, C c
. . | |
TOMmMUHOW h = 0,5 cv W IUATIEKTPUUYECKON TMPOHHUIIAEMOCTHIO | | 1K
Haiitu snextpoemkocts KoHIeHcartopa. KpaeBeiMu sddexramu 3C é C
| | | |
npeHedpeyb. [ [
&

4. Kakoil 3apan mnpoTeyeéT uYepe3 TrajlbBaHOMETP B IIENH,

MOKa3aHHOM Ha PUCYHKE, €CJIh 3aMKHYTh Kitou K? [lapameTprl 271eMEHTOB 1IN 3a/1aHbI.

5.  JIBa ucrounuka toka ¢ DJIC E;=4 B u E> =3 B u npeHeOpeXHUMO MaJbIMH BHYTPEHHUMH
CONPOTHUBIICHUSIMU BMECTE C TpEMsS pPE3UCTOPAMH, HMEIOIUMU R, R,
conpotuBiienuss R;=20m, R>=10m u R3=60m, o00pa3yiT

3aMKHYTYIO LIETlb, KaK MMOKa3aHO Ha pucyHKe. OnpeneanTs CULy Toka />

4yepes pe3sucTop R2 U TEIUIOBYIO MOIIHOCTD P2, BBIIEIAIONIYIOCS Ha HEM.

KonTpoabsHnas padora Nel
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Bapuanr II.

1. Toukuii crepxeHb AnMHON 2L Hecér Ha cebe q

2L

3aps ¢, PAaBHOMEPHO paclpeleNi€éHHBId 10 €ro

“
7=

JnuHe. HallTh moTeHuan ¢ 3JIeKTPUYECKOro moJist B
TOYKE, JIXKAIIEH Ha OCU CTEP)KHS W yIaJIEHHOW Ha PacCTOSHUM L OT €ro MpaBoro KoHma (CM. puc.).

[Torenmuan 0eCKOHEYHO YAAIEHHON TOUKH MIPUHATH PaBHBIM HYIIIO.

2. Ilnockas muiacTuHa TOMUHON 2d = 4 cm 3apsbkeHa ¢ 00BEMHOM IIIOTHOCTBIO L, 3aBUCSINEH OT
paccTosiHus X oT CPEIMHHOU IIJIOCKOCTH 1o 3aKOHY:
p=po(l— x/d), rthoe po=10mxKr/n’. Onpenemure pazHOCTH
MOTEHIMAIOB A@ MEXKIYy TOYKOH, JIe)Kalled B CPEIUHHOU TMIIOCKOCTH
IJJACTUHBI U TOYKOM Ha €€ NMOBEPXHOCTH, a TAKXKE HANPSIKEHHOCTh TOJISt

E BOMM3U MOBEPXHOCTH IJIACTUHBI.

3. JIBe KOHLEHTpUYECKHE METaIM4ecKue cdepsl pagumycamu
Ri=2cm u R>= 3 cm obpasyroT cepudeckuii KoHIeHCATOp. BHYTpeHHss cdepa MOKphITa CI0eM
napadpuHa TOMMMHOW A =0,5cm C AUDIEKTPUYECKOM TpPOHUIIAeMOCThI0 ¢ = 2. Haiitu

SJICKTPOCMKOCTb TAaKOI'0 KOHACHCATOPA.

. .. ., C 2C
4. Kakoii 3apsa IpoTedéT uepes3 rajlbBaHOMETpP B LIENH, [T0KA3aHHOM Ha Nl Ll
[ IS G

PHUCYHKeE, ecli 3aMKHYTb Kitou K? [lapameTpsl 21eMEHTOB LIETH 3a/1aHbl. K
2C C
S. Pesucropbl  cOnpOTUBIEHUAMH  R; I I I I

&

=50m, R =1 Om, R3 =3 Om B HCTOUHHUK I:
toka ¢ DJC E; =1,4 B coeauHEHBI, Kak

nokasaHo Ha pucyHke. Onpenenuts 3/1C E> UCTOYHHMKA TOKA, KOTOPBII

HY>KHO MOJKIIIOUUTH K KjieMMaM A u B, 4yToObI B pe3ucrope R; 1men Tok

B YKa3aHHOM HaIllpaBJICHUH U HaA HEM BBIACIIIACH TEIIOBAs MOILIHOCTD

P3= 3 Bm. BHyTpeHHUMHU CONIPOTUBIICHUSIMH UCTOYHUKOB MPEHEOPEYb.

Pa3nea 3. BoatHoBble nponeccsl. OnTuka. KBantoBas ¢pusuka.

KonTpoabHas padora Ne 1

Bapuanrt I
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1. Haiitu pasHocth (a3 xosiebaHuil B JBYX TOYKAxX, HAXOAIIUXCS HA MEPIECHIUKYISIpPE K (QPOHTY
BOJIHBI Ha paccTossHuu /=20 ¢cM Japyr OT Apyra, €Cciau 4acToTa KojeOaHWuW MCTOYHHMKA paBHA v =510

I'11, a ckopocTh 3BYKOBOM BOJIHBI B BO31tyxe v =340 m/c.

2. [Tnockas anektpomaruutHas BoiHa E = E,cos(wt-kr) pacmpoctpansercs B Bakyyme. Cuutas
BekTopbl E,; m k m3BecTHbIMU, HaliTH BekTop H Kak (yHKIHMIO BpeMEHH { B TOYKE C PaJUYyCOM-

BEKTOpOM r = 0.

3. Ha xakoM paccTosiHMM OT coOMparolieil JUH3bI CIeIyeT MOMECTUTh MPEAMET, YTOObl MOTYyUYUTh

psIMOE U300paKeHUE, YBEIHMUYCHHOE B k = 3 pasza. OnTudeckas cuia quH3sl D = +10 onmp.

4. Ha TOHKYIO MJICHKY NaJaeT MapaulebHbIA IMydoK Oesoro cBera. Yron maaeHus a = 52°. Haiitu
TOMmUHY TieHKH (n = 1,33), mpu KOTOPOM 3epPKATBHO OTPAKEHHBIM CBET OYJIET OKpPAIICH B KEJITHII

uBet (A = 600 HM).

5. Yron ¢ Mexay makcuMymamu 1-ro U 2-ro nmopsakoB cocTaBiseT ¢ = 8°. HaliTu niauHy BOJIHBI
MOHOXPOMAaTHUYECKOTO CBETa, MAaJalollero HOPMaJbHO Ha AU(PAKIUOHHYIO pPEIIeTKy, €ClIUd ee

nepuoa d = 3,11 Mxm.

KonTtpoabnas padora Ne 1

Bapuant I1

1. HaiiTi ckOpoCTh 3BYKOBOM BOJIHBI €CIM pa3HOCTh (a3 KoneOaHui B ABYX TOUKAX, HAXOISIIUXCS
Ha TEPNeHANKYIsApe K GPOHTY BOJHBI Ha paccTossHUM [=20 cMm npyr oT apyra coctasisier 0.6m, a

yacToTa KojiebaHui ncrounnka paHa v =510 I'm.
2. B BakyyMme pacripocTpaHsieTcs IUIOCKas aIeKTpoMaruutHas BonHa E = e, E,cos(w? — kx), e e, —

oprocu Y, E, = 160 B/m, k= 0.51 m'!. Haittu Bextop H B Touke ¢ KOOpAMHATOM X = 7.7 M B MOMEHT

t=33 Hc.
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3. PaccrosiHre MexIy MpeaAMETOM U €ro MPSMBIM N300paKeHHEM, 1TaBaeMbIM TOHKOW JIMH30HM B TpU
pasza OoJIbIlIe PACCTOSHUS MEXIY JIMH30M M MpeaMeToM U paBHO / = /[ m. HallTu ONTHYECKYIO CUITY

JIMH3BI.

4. HaiitTu paavychl IEHTPAJILHOIO M MATOr0 TEMHOro Kkoisienpr HploTOHA, ecnmu  Mexay
IUIOCKOBBINYKJION JIMH30HM, paaMyc KpHUBHM3HBI NOBEpXHOCTH KoTopod R = 500 MM, u
MJIOCKOTIAPAIIJICIPHONW TIJIaCTUHOM HamuT OeH3o. [lokazaTenu mpemoMIIeHHs TUTACTUHBI M JIMH3BI
onMHAKOBBI. HaOmio/eHus BBIMOJTHSIOTCS B OTpaxkeHHOM cBete ¢ A = 589,3 nm. Ilokasarens

npenomienus 6enzona n = 1,5012.

5. Ha mudpaknuonnyro pemerky ¢ N = 500 mTpux/mMm mamaer Oenblii CBET. 3a PEIICTKOM, B
HETIOCPEICTBEHHOW OJM30CTH K HEH, yCTaHOBJIEHA coOuparomas JuH3a ¢ (POKYCHBIM pacCTOSTHUEM f
= 2 M. B ¢okanbHON MIOCKOCTH JUH3BI YCTaHOBJEH dKpaH. OmpenenuTs IMHY crekTrpa 1-ro

TOPSIKA, €CIIA TPAHUIBI BUIUMOTO criekTpa A1 = 404,66 HM U A2 = 656,26 HM.

KonTpoabHas padora Ne 2

Bapuanr I

1.Temmniepatypa BoibGpaMOBOM HUTH Hakajia B 25-BaTTHOM AJIEKTPUYECKOW JIAMIIOYKE paBHA
2450°K, a ee uzmyuyenue cocrtapisierT 30% wuzmydeHuss aOCOJIOTHO YEPHOTO Teia IpU TOH ke

TeMnepaType U NOBEpXHOCTH. HalTu miioma s moBEpXHOCTH HUTH HaKasa.

2. KakoBa mnvHa BOJHBI 1€ bpoins 3iekTpoHOB, BBIOpackiBaeMbIXx mpu (hoTodddexre ¢
MOBEPXHOCTH LMHKOBOW IJIACTUHKH, OCBEHIAEMOW CBETOM PTYTHOM JIaMIIbl, COAEpPKAIIECH JTHUHUIO

JUTHHOU BOJIHBI 365 HM. PaGoTa BeIX0/a 37eKTpoHa Jis IIMHKa paBHa 3,32 3B.

3. [Tox HEKOTOPHIM K MEPBOHAYATILHOMY MYYKY PEHTI'€HOBCKHUX JIydel ¢ JUIMHOW BOJHBI A=10 im
KOMIITOHOBCKOE CMEIIlEHUE OKa3anoch paBHbIM AA=2.4 nM. Kakas sHeprus mepenaHa MmpH 3TOM

anekTpoHam otaaun? [lox kakuM yriaom ¢ paccenBaroTcst GOTOHBI?

4. OnieHUTH BpeMsl TIepexojia JEKTpOHAa MEXKIy OpOMTaMy B TOJIOBHOW JIMHMM cepud bambmepa

1A BOI[OpO,Z[OHOI[OGHOI‘O HWOHA JINTUA.

5. OnexTpoH ¢ kuHernuyecko sHeprueil T=20 »B HaxoauTcs B METAJUIMUECKON IBUIMHKE
muamerpoM d=0.5 MxM. OTIEHUTh OTHOCUTENHHYIO HETOYHOCTh, C KOTOPOW MOJKET OBITh OIpeeieHa

CKOPOCTB 3JICKTPOHA.
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KonTtpouabsnas pa6ora Ne 2

Bapuanr I1

1. AGCOIOTHO YepHOE TEJIO OCTHUIO A0 Temrneparypsl 977°C, B pe3yabTare 4ero AJuHa BOJHbI, Ha
KOTOPYIO IPUXOJUTCS MAaKCUMyM (DYHKIIMHM pacrpesieseHus SHEprHH B CIEKTpE, W3MEHWIIA CBOIO

BeMMuKMHY Ha 1.16 Mk. OnpeaenuTh HaYaIbHYIO TEMIIEPATYpPy Tela.

2. OnpenenuTh IJWHY BOJIHBI J€ BpoWisa 35eKTpoHa, BBUICTEBIIETO M3 1E3USl MPHU OCBELICHUH

cBeToM ¢ anuHoi BoHbI 0.40 MkM. PaboTta Beixoaa anekTpona st ne3us 1.89 3B.

3. [Tox HEKOTOPHIM K MEPBOHAYATLHOMY MYYKY PEHTI'€HOBCKHUX JIydel ¢ JUIMHOW BOJHBI A=10 im
KOMITTOHOBCKOE CMEIIEHNE OKazaJlioch paBHbIM AA=2.4 mM. Kakas s>Heprus mepemaaHa Mpu 3TOM
anekTpoHaMm oTAauu? Onpenenutb yrol o MeXJIy HalpaBiIeHHEM [BIKEHHUS OJJIEKTPOHA U

TpaeKTopueil HEOTKIIOHUBUIMXCS (POTOHOB.

4. OnieHUTH BpeMs IMEpexojia MEKTPOHA MEXIy OpOMTaMu B TOJIOBHOW JIMHUM cepuu Jlaiimana

JUTsI BOJIOPOJIOTIOIOOHOTO HOHA Oopa.

5.I1Ipotron c¢ kuHernmdeckor »sHepruerd T=10 5B HaxoguTcs B METAIMYECKON NBUIMHKE
arameTpoM d=1.5 MkM. OLIEHUTh OTHOCUTENIbHYIO HETOYHOCTb, C KOTOPOH MOKET OBITh OIpeneseHa

CKOPOCTH IIPOTOHA.

5.2.4 Bomnpocsl 111 YCTHOTO Onpoca

Pazgen 1. ®uznyeckue 0CHOBbI MeXaHUKH. TepMoanHamMuka.

1. MarepuanpHas Touka M abcomoTHO TBEpmoe Teno. Cucrema otcuéra. Pammyc-Bektop. 3akoH
neuxkenus. Tpaektopus. [Iyts u nepememenue. Ckopocts. Y ckopenue. ['ogorpad ckopoctu.

2. PaBHOMepHOe ABMKEHHE. PaBHOYCKOpEHHOE ABM)KEHME. [[BHKEHHE TOUKHM MO OKPYKHOCTH.
VYrioBas CKOpoCTh M yriioBoe yckopeHue. HopmanbHOoe M TaHreHuuanbHoe yckopeHud. [lomHoe
YCKOpEHHE.

3. TIlepsorii 3akoH Herorona. (3akoH wHepruu [anwies). AITUTUBHOCTD U 3aKOH COXpPaHEHUS
MaccChl.

4. Cuina.. Bropoii 3akoH HploTOHa Kak ypaBHeHUE NBHXKEHUs. Poiib Ha4aIbHBIX yClIoBUU. TpeTuid
3aKkoH HproTOHA.

5. 3aKoH COXpaHEHUs UMITYJIbCa JJIsi CUCTEMbI MaTEPUAIbHBIX TOUEK.

6. llentp macc. Teopema o ABMKEHUH LIEeHTpa Macc. [Ipumepsl.
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7.
8.

JIBr>keHue Tel ¢ nepeMeHHo Maccoi. PeaktnuBHoe aBrkenune. @opmyna L{MoIKOBCKOTO.

PaGora. PaGoTa mTOCTOSHHOW CHIBI TpU TNPSAMOJIMHEHHOM JBWXeHMH. Pabora mpu

KPUBOJIMHEWHOM JIBUKEHUH. MOIIHOCTD.

9.

3akoH COXpPaHCHUA MEXaHUIeCKOM OHCPI'UH. MoMEHT CHIJIBI 1 MOMEHT HUMITYJIbCa OTHOCHUTECIIBHO

HEMOJIBUKHOM TOUYKM U HEMOJBUXHOM OCH. Y paBHEHUE MOMEHTOB.

10.
11.
12.

3akoH COXPAaHCHUA MOMCHTA UMITYJIbCA IJII CUCTCMbI MAaTCPUAJILHBIX TOYCK.
3akonbl Kemnnepa. KocMudeckne CKOpoCTH.

MomenT HUMITyJIbCa W KHHECTHYCCKas SHEPIUsa TBépI[OFO TCJIa, Bpamaromerocsa OTHOCUTCIILHO

HEIIOABUKHOU OCH.

13.
14.
15.
16.
17.
18.

MowmeHT unepuuu. Y

paBHEHHE MOMEHTOB JJIs BpAIllEHUs! TBEPAOTO OTHOCUTEIBHO HETIOABUKHON OCH.

VYpaBHeHUs IBUKEHUS U paBHOBECHs TBEPIOro Tena. HYucio creneHeil cBoO6oab! TBEPAOTO TENA.
[lepuon u yactora Kosnebanus. ['apMoHnUYecKkre KoleOaHusl.

CBoOoHBIC U BRIHYXIEHHBIE KoJiebanus. Pe3onaHc.

CBoOoaHbIe He3aTyxalollue KoJjiebaHus Tpy3a Ha TMPYKHHE (TAPMOHHYECKUN OCIHILISATOD).

Marematnyeckuii MaaTHUK. OU3HUECKUN MasiTHUK.

19.
20.
21.
22.
23.

I"'apMOHHMYECKHI OCHUIUIATOP C BA3KUM TPEHUEM.

Jlorapudmuueckuit 1eKpeMeHT 3aTyXaHusl U JOOPOTHOCTh OCHUIUIATOpA.
Mognsb BemecTBa. Yucino ABoraapo.

OCHOBHOE ypaBHEHHUE MOJICKYJIIPHO-KHHETUYECKOW TEOPUHU UIEATIBHOTO rasa.

MonekyIapHO-KHHETUYECKHUI CMBICI TeMIepaTypsl. Pacrpeneenne KWNHETUYECKOW SHEPTUU 110

CTEIEHAM CBOOOEL.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

YpaBHEHHE COCTOAHUS UCATBHOTO Ta3a. 3aKOHbI UICAJIBHOTO Ta3a.
VYpaBHenue cocrosanus raza Ban-gep-Baanbca.

BHyTpeHHss sHEprus uaeanbHoro raza. Pabora B TepMOIMHAMUKH.

Pabora uaeansHOr0 raza B M30Mporeccax.

TennoémkocTts. [lepBoe HaUamo TepMOAMHAMUKH.

Anunabatudeckuii mpomecc. Ypasuenue [lyaccona.

Tennosas mamuHa. KoadduuueHT none3Horo neiicTBUs TEMI0BON MAIIMHBL.
Huxn Kapso.

OHTpomus UACATBHOTO rasa.

®da3a BeniecTBa. Pa30BbIi NEPEXO/I.

VY nenpHas Teriora miasieHus. [lapooOpasoBanue u koHAeHcaus. Mcnaperue.
Haceimennsiii map. BnaxHocts Bo3ayxa. Kunenue.

VY nenpHas TemioTa napoodpa3oBaHusl.
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Pa3nes 2 DiieKTpru4ecTBO 1 MarHeTH3M

1.
2.
3.
4.

DJIEKTPUYECKUH 3apsii U SJIEKTPUUYECKOE TOJIE.
Hanpsk€HHOCTS - criloBast XapaKTepUCTUKA I10JIS.
3akoH Kynona. [lone Toueunoro 3apsija.

[Torok BekTOpHOrO TOJS. OJEKTpocTaTUYeckas Teopema [‘aycca B HMHTErpaibHOM H

muddepennmanbHon hopme.

5.

[Ipumenenne Tteopembl ['aycca mnms pacu€ra snekrpocrarnuyeckux mnoneil. Ilosne coepbl u

O0ECKOHEYHOW IIJIOCKOCTH, PAaBHOMEPHO 3apsDKEHHBIX IO ToBepxHOcTH. llone OeckoHeYHOro

HWIMHJIPA U I1apa, pABHOMEPHO 3apsKEHHBIX MO0 00bEMY.

6.

[ToTeHManbHOCTh 3JEKTPOCTATHUECKOro nosist. Teopema 0 HUPKYISIHUH 3JIEKTPOCTaTUYECKOTO

I10JIA.

7.

Paznocte mnorenumanos. Ilorenuwman. IloreHuman mons TodeuHoro 3apsaa. IlpuHomn

CYTIEPITO3HITNH JIJIsI TOTSHITUAIOB.

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

CBs13b HaNPSHKEHHOCTU U OTeHIMaIa. CUIIOBBIE JIMHUM U 3KBUITOTEHIIMATIbHBIE IOBEPXHOCTH.
DneKTpUUYECKOe MOoJI€ B BeleCTBE. BekTop nmosspuzanuu.

Bexrop anexrpudyeckoi uHAyKIuu. [1oygpru3yeMocTs U quaIeKTpudecKast IPOHULIAEMOCTb.
Teopema ["aycca ajist AMANEKTPUKOB.

DJIeKTPOEMKOCT MPOBOJIHUKOB U KOHAEHCATOPOB. EMKOCTE yeIMHEHHOTO MPOBOIHUKA.
EMKocTh KoHeHCcaTopa.

[;mockuit KOHIEHCATOP.

Cdepuueckuiit KOHIEHCATOP.

CoennHeHns KOHAEHCATOPOB B AJIEKTPUYECKON LIEMU. DHEPTHUsl 3apsSyKEHHOT0 KOHIEHCATOpA.
3akon Oma B nuddepenunansHoit popme.

3akon Oma B uHTerpanbHoil popme. ConpoTUBIEHUE TPOBOAHUKA.

[TocnenoBarenpHOE M MapaIEIbHOE COETMHEHUE TIPOBOJHUKOB.

PaboTta u MOLTHOCTH AJIEKTPUIYECKOTO TOKA.

TermnoBoe AENUCTBUE DIEKTPUUECKOTO TOKA.

3akon Jlxoyns-Jlenua.

CropoHHME CHIIBI. DNEKTPOJBHIXKYIIAsk CUJIa UICTOYHUKA TOKA.

3akoH Oma ¢ y4€TOM CTOPOHHUX CHJI.

3akon Oma 15l 3aMKHYTOU LIeTH.

[TpaBuna Kupxroda.

MarnutHoe nosne. 3akon Amnepa. MHIyKIMs MAarHUTHOTO TOJIS.

3akon buo-Casapa-Jlannaca.

[TpuHIMIT Cynepno3uIMu MarHUTHBIX MOJIEH.
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30.

MarsuTHO€ 1osie 6eCKOHEYHOT0 MPSMOIUHEHHOTO MTPOBOIHUKA C TOKOM. [losie KpyroBoro BUTKa

C TOKOM Ha €10 OCH.

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

Cuna Amnepa. Cuna Jlopenia.

Teopema ["aycca aJist MAarHUTHBIX TIOJIEH.

Teopema 0 HMPKYISIIMM MAarHUTHOTO OIS

MarnuTHO€ 1osie 6eCKOHEYHO JITMHHOTO COJICHOMA U TOPOUIATbHON KaTYIIKH.

[TonsiTue o nua-, mapa- u eppomMarHeTuzMe.

TeopemMa 0 HUPKYJIALMY MATHUTHOTO T1OJIS1 B BELIECTBE.

SIBneHME ANEKTPOMarHuTHOM MHAYKIMH. 3aKkoH Papajes A 3JIEeKTPOMArHUTHOW NHIYKIIUH.
IIpaBuio JleHna.

Camounaykuusi. UHIyKTUBHOCTb.

B3anmounnaykuus.

3Hepr1/1;1 MAarauTHOIO IOJiI KAaTYIIKHU C TOKOM. OObéMHas IUIOTHOCTD OHCPTrUHU MArHuTHOI'O

I10JIA.

42.
43.
44.
45.
46.

[Tepexonubie mporieccel B RC- n RL-niensx.
YcnoBre KBa3UCTAIMOHAPHOCTH.

KonebarenbHbIi KOHTYD.

CoOcTBeHHAs 4acTOTa HE3aTyXaIOUIMX KOJIeOaHUH.

3aryxatomue Konebanus. Jlorapubmuueckuii  IEKpeMEHT 3aTyXaHusi ©  JOOpPOTHOCTH

KOJIeOaTEeIbHOTO KOHTYpA.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

[Tonyyenue nepeMeHHOro TOKa.

Pe3ucrop B Lienu nepeMeHHOro ToKa.

TennoBoe AelCTBUE TEPEMEHHOTO TOKA.

JelicTByrolee 3HaYEHUE HATPSIAKEHUS M CUJIBI TOKA.

KonzneHncarop n karymka HHIyKTUBHOCTH B LIENHU IEPEMEHHOIO TOKA.

Pe3onanc B nienu nepeMeHHOro Toka. [IpeoOpa3oBanue nepeMeHHOro TOKA.

Tpancdopmarop.

O0600mmenus Teopun Makcemia. BuxpeBoe anexktpudeckoe nojie. Tok cmemenus. [Ipumepsr.
Cuctema ypaBHeHH MakcBesula B MIHTETpalbHOM hopme.

Cucrema ypaBHeHuit Makcesuia B tuddepeHuunansHoil hopme.

[ITxana 31€eKTpPOMarHUTHBIX BOJIH.

Pasznen 3. BoainoBbie npoueccbl. Ontuka. KBantoBas puzuka

1. BonHoBOE ypaBHEHHE.

2. YpaBHEHHE MOHOXPOMATUUECKOW OEryIieil BOIHBI.
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3. OcHOBHBIE XapaKTEPUCTUKH BOJIH.

4. DnekTpoMarHuTHbIE BOJIHBL. BoHOBOE ypaBHEHHME.

5. CKOpOCTh pacnupOCTpaHEHUs SIEKTPOMArHUTHBIX BOJIH.

6. DnekTpoMarHuTHasg mnpupoaa cBeta. ONTHUYECKUM U BUAUMBIN JMANA30HbI AJIEKTPOMATHUTHBIX
BOJIH.

7. BonnoBoe ypaBHeHue. CKOPOCTh CBeTa.

8. I'apMoHunueckas BOJIHA.

9. Ilnmockue u chepuueckne BoaHbl. BomHOBOM (pOHT.

10. Tlonspu3amusi AJIEKTPOMATHUTHBIX BONH. JIMHeWHas, KpyroBas, JUIMIITUYECKAs MOJIIPU3ALINU.
EcrecTBeHHbIN CBET.

11. HemonoxpomaTtuyeckue BoiaHbI. CIEKTpaIbHbIA COCTAB CBETOBOI'O UMITYJIbCA.

12. NHTepdepeHiuss MOHOXpPOMATHICCKUX BOJIH.

13. JIBymydeBasi unTepdepenius. Cymepno3uiius IUIOCKHX BOJH. Pa3HocTh Xoma. YcCIoBHS
uHTEP(EPEHITMOHHBIX MAKCUMYMOB U MUHUMYMOB.

14. Untepdepentius B TOHKUX IUIeHKax. I[losockl paBHOW TOJIMIMHBI W PAaBHOTO HAKJIOHA.
[IpocBeTiieHNE ONTHKH.

15. NnTtepdepenumonnsie npudopsl. bunpusma.

16. bununza.

17. Nnrepdepomerp Maiikenscona. [Ipumenenne naTep)epeHIIMOHHBIX PUOOPOB.

18. IIpunuun [oitrenca-Openens.

19. JIudpakuus cBera Ha menu. JudpakunoHHas pacxoauMOCTb.

20. JIudpakunonnas peuietka. Pazpemiaromas criocOOHOCTb.

21. 3aKOHBI OTPAKEHUS U MPETOMIICHUS.

22. Tlonspu3zamus cBeTa IpU OTPAKEHUU U TIpeomiieHuu. Yroua bprocrepa.

23. Koa¢puimeHTsl oTpaskeHus U IPEJIOMIICHUS CBETA.

24. IlonHoe BHYTpEHHEE OTPaKEHUE CBETA.

25. Jlucnepcus cBera.

26. BomnoBoi maket. ['pymnmnoBasi CKOpOCTb.

27. 3axon Kupxroda.

28. AOCOIIOTHO YepHOE TeNOo U ero Mojaesb. 3akoH Credana-bonbimana. 3akons! Buna.

29. KsanroBas Teopus TemioBoro usinydenus. ®opmyna [Inanka.

30. OnTuyeckas MUPOMETPHS.

31. ®otornexrpuyeckuii 3PPexT.

32. Dddext Komnrona u ero o0bsiCHEHNE Ha OCHOBE 3aKOHOB PEISTHBUCTCKON MEXaHUKH.

33. KopnyckyinspHas Te€OpHsi CTPOEHHUS BEIIECTBA.
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34. Mopenb atroma ToMcoHa

35. Omnsitel u popmyna Pezepdopna.

36. Iloctynartsl bopa.

37. Omnbitel ®panka u ['epua.

38. BoaHOBBIE CBOIiCTBA YaCTHII.

39. Omnsitel eBuccona u xepmepa. Audpakius 3JeKTPOHOB.

40. TI'mnote3a ne bpoiis.

41. Ilpunnun HeompeaeneHHocTH [ ait3enOepra.

42. Vpasuenue lllpénunrepa.

43. BonHoBas ncu-QpyHKIUA U €€ GU3NIECKHNA CMBICIL.

44. ATOMHOE AJIpO M €ro OCHOBHBIE XaPAKTEPUCTUKHU. 3apsiJJOBOE U MACCOBOE €JIa.
45. SlnepHble CUIIBI U UX TIPUPO/IA.

46. M3oTormbl, H30MEpHl U U300apHl.

47. EctecTBeHHas! paJlOaKTUBHOCTh. 3aKOH PaJHOAaKTUBHOTO pacnaja. PanqnoakTuBHoe paBHOBECHE
a-pacra.

48. TynuenwHbIN 3 dekT, B-pacnan. DIEeKTPOHHBIN 3aXBaT.

49. Crpykrypa 3neMeHTapHbIX yacTull. KBapku.

5.3. llIkaJuabl oieHKN 00Pa30BaATEJbHBIX JOCTHKEHU I

PeiiTuHroBast  olneHKa 3HAHWUW  SBJISETCS ~ MHTETPAJbHBIM  IIOKA3aTeIEM  KAadecTBa
TEOPETHUYECKUX U MPAKTUYECKUX 3HAHUU U HABBIKOB CTYACHTOB IO JUCLUMIUIMHE U CKJIAJbIBACTCS U3
OIIEHOK, MOJYYEHHBIX B X0JI€ TEKYIIETO KOHTPOJIA U MPOMEKYTOUYHON aTTECTALNU.

Pe3ynbTaThl TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOM AaTTECTAallUM MOJBOJATCS IO IIKaje
0aJIbHO-PEUTUHTOBON CHCTEMBI.

[[Ixana kaxa0ro KOHTPOJIHHOTO MEPOINPUATUS JEKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCHMAaJILHOTO Oasiia BKIIFOUMTENILHO. MTOroBas arrecranus o QUCHUILIMHE oueHuBaercsa 1mo 100-
OaJIITLHOM ITKaJIe W TIPEJICTABIIACT CO00M cymMMy OaiioB, 3apab0TaHHBIX CTYACHTOM P BBITTOJTHCHUH
3a/IaHUI B paMKax TEKYILETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrorosas OICHKA BBICTABJIACTCA B COOTBETCTBHUH CO CJIG,Z[YIOH_IGI\/'I IIKaJIOM;

Cymma 6amtoB | Onenka 1o 4-ex 6abHOH OtnieHKa TpeboBanusi K  YpPOBHIO  OCBOCHHIO
HIKaje ECTS y4eOHOH TUCIUILIIMHBI

Onenka «OTIIMYHO» BBICTABIISIETCS]
CTY/ICHTY, €CIM OH TIJIyOOKO M TPOYHO
90-100 5 — «omauunoy A YCBOMJI MPOrPAMMHBIN Marepuall,
MCYUEPIIBIBAIOIIIE, II0CJIeIOBATENbHO,
YeTKO U JIOTHYECKH CTPOHHO  €rg
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U3JIaraeT, yMeEeT TECHO  YBA3bIBATH
TEOPUI0 C TPAKTUKOM, HUCHOIB3YET B
OTBETE  Marepuans  MOHOTrpaduYecKOH
JIUTEPATYPHI.

Onenka «XOpOLIO» BBICTaBJISIETCS]
CTYINEHTY, €cld OH TBEPIO 3HaeT
MaTepuang, TPaMOTHO U IO CYIIECTBY,
u3naraer ero, HE JIOTTyCKas]
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HY
BOIPOC.

Onenka «yZIOBJIETBOPUTEIILHO):
BBICTABIISICTCS CTYIEHTY, €CIIM OH HMeeT
3HaHUS TOJBKO OCHOBHOTO MaTepHaia, HO
HE YCBOWJ €ro JeTajeil, JoImyckaeT
HETOYHOCTH, HEJOCTATOYHO NPABUIIbHBIC
(GOpMYIHPOBKH, HApYIICHUS JIOTHYECKOH
MOCTIEIOBATEIBHOCTY B U3JIOKCHUY
IPOrpaMMHOT0 MaTepHaa.

85-89
75-84

4 — «xopowio»
70-74
65-69

3 _
60-64 «Y0081€MBOPUMETILHOY

2 |
Hunxe 60

«HEYO081eMBOPUMETLHOY

Onenka «HEYI0BJIETBOPUTEIILHO):
BBICTABJISIETCS  CTYAEHTY, KOTOpBIA HE
3HACT 3HAYUTEILHOMN 4acTH

MPOrPaMMHOTO  MaTrepuana, JOMycKaeT
cymecTBeHHble omunoOku. Kak mpasuio,
OLICHKa «HEYJOBIIETBOPUTEIHHO)
CTaBUTCA CTYACHTAM, KOTOPBIC HC MOTYT
MIPOJIOJKUTH oOyJeHmne 0e3
JOIIOJIHUTCIIBbHBIX 3aHSTUN 110
COOTBETCTBYIONICH TUCIUTUIMHE.

6 YYEBHO-METOIWYECKOE W
TACIATITAHBI
OCHOBHAS JINTEPATYPA:

NHOOPMAIIMOHHOE OBECIIEYEHME

1.  Cusyxun J.B. O6uwmii kypc ¢usuku. YueO. nocobue: s By3oB. B 51. T.1. Mexanuka - 4-¢
u3., crepeot. - M.: ®USMATIINT; U3n-so MOTH, 2002. -560 c.
2.  CapempeB UM.B. Kypc obmeii ¢usuku: Yueb.: B 5 ka Ku. 1: Mexanuka. M.: OOO

«M3parensctBo Actpenb»: OO0 «M3natenscto ACT» 2002. - 336 c.:m.

3.  Hponos U.E. Mexanuka. OCHOBHbBIE 3aKOHBI. - 5-¢ H3., ucnp. - M.: JlabopaTtopust ba3zoBbix

3nanui, 2001. - 320 c.

4. Hponos U.E. 3agaun o obmei ¢pusnke. Yued. mocodue 1y By30B. 4-€ WU3/., HCTIPABICHHOE. -

M.: JlaGopatopus bazoBeix 3nanwmii, 2001. -432 c.

5. HUpomos MN.E. 3agauu mo obmeit ¢usuke. Yued. Ilocobue. 9-e uzn., crep. - CII6.: «Jlanby,

2005.-416 c.

6.  Tlomnecuswiii JI.B., lleneneB A.A. JlaGopartopHsiii mpakTukyM. YacTts [. @usndeckue OCHOBBI

MexaHuku. - Capos: Cap®TU, 2007. - 56 c.



7. CuByxuH JI.B. O6uwmit kypc ¢usuxu. Yuebd. nocodue: i By3oB. B 5t. T.I1. Tepmonunamuka
U MOJIEKYIspHast pusuka - 4-e usn., crepeort. - M.: DUSMATIIUT; Uzn-so MDTU, 2002. - 576 c.

8.  CasenwseB U.B. Kypc dusuku: Yueb.: B 3-x 1. T. 1: Mexanuka. Monexkymnspras ¢uszuka. M.:
Hayxka. I'n. pen. ¢us.-mart. out., 1989. - 352 c.

9. Uponos U.E. ®usuka makpocucreM. OCHOBHBIE 3aKOHBI. — 5-€ U31., ucnp. — M.: JlabopaTtopus
bazosrix 3uanuii, 2001. - 200 c.

10. Tlomnecuwrii JI.B., IllenmeneB A.A. JlaGoparopHblii mNpakTHKyM. MeXaHHMKa KHIKOCTEH.
Tepmonunamuka u monekymspHas ¢usuka. - Capos: Cap®TU, 2005.-40 c.

11. Cusyxun /[.B. O6muii kypc ¢pusuku. Yued. mocodue: s By3os. B 5t. T.IL. DnexkrpudecTso -
4-e u3g., crepeot. - M.: DUSMATIINUT; Uza-so MOTU, 2002. - 656 c.

12. CasenbeB U.B. Kypc o6mieii ¢puszuku: Yueb.: B 5 ku KH. 2: DnekrpuyecTBO U MarHeTusM. M.:
000 «M3narenbctBO Actpenb»: OO0 «M3marensctBo ACT» 2002. - 336 c.:ui.

13. Hponos MN.E. Dnexrpomarneru3m. OCHOBHBIE 3aKOHBL. - 3-¢ u31., ucnp. -M.: JlabopaTopus
bazoBrix 3unannii, 2000. - 352 c.

14. HWponor U. E. BomroBsie nporiecchl. OCHOBHBIC 3aKOHBI: Y4eOHOE mocoOue it By30B. - M.,
Jlaboparopust bazoBeix 3nanmii, 1999.

15. CagsenbeB U.B. Kypc o6mieii ¢pusuku. T. 4, - M., Actpens ACT, 2002.

16. CasenbeB 1.B. COopHUK BOIIPOCOB U 331a4 1o obmieit pusuke. - M.: Hayka, 2004.

17. Casenbe U.B. COopHHK BompocoB u 3aaad no obmieit pusuke. Yued. [Tocodue. M.: «Haykay,
1982. - 272 c.

18. Cusyxwun J|.B. O6muii kypc ¢pusuku. T. [V. Ontuka- M., DUIMAT-JIUT, 2002.

19. CasenveB M.B. Kypc oOmeii ¢usuxu. YueObnoe mocobue ans BTy30B. B 5-Tu kH. KH.S.
KBanToBass omntmka. AtomHas ¢usuka. Pusmka TBepaoro tena. dusmka aToMHOTO sapa U
aneMeHTapHbIX yactuil. -M.: Actpenb-ACT, 2002.-208c.

20. [Hernad A.A., SABopckuii b.M. Kypc ¢usuku. Yuebroe nocodue mist BTy308.-M.: Beicmr. 1lk.,
2002. 718c.

21. Cuyxun /I.B. Kypc obmeii ¢usuku. T. V. AtomHas u snepHas ¢usuka. M., Ouzmatiur
MOTH, 2002., 782c.

22. bepesun U.A. Snepnas pusuka. Koncnekr nekuuid. YueOnoe nocodue. Cap-®THU, 2003.-66 c.

JOHNOJHUTEJIBHAS INTEPATYPA:
1. Jlanncoepr I'.C. Ontuka. - M.: Hayka, 1976.
2. MarseeB A.H. Ontuxka. - M.: Bricimas mxkoia, 1985.

3. H.U. Kanutuesckuii. Bonnosas ontuka, - M., Hayka, 1971.

4. E.W. bByrukos. Ontuka. - CI16, HeBckuii uanekr, 2003.
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5. M. bops, 3. Bonsd. «OcHOBBI onTHKN», M., "Hayka", 1970 r.

7 MATEPUAJIBHO - TEXHUYECKOE OBECIHEYEHHUE JUCLHUIIJIMHBI
MarepuanbHO-TEXHHUECKOe O00eCrevyeHrne BKII0YAaeT B CeOsl CHeluallbHO 000pYHIOBaHHBIC
KaOWHETBhI U ayJUTOPHH: KOMITBIOTEPHBIE KIIACCHI, ayJUTOPUHU, 00OPYIOBAHHE MYIbTUMEIUIHHBIMU

CpelncTBaMHu OOyYEHHS.

8 OBPA3OBATEJIBHBIE TEXHOJIOI'HHA

B cootBerctBuu ¢ tpeboBanusmu OC HUAY MUOU nmo BO no HampaBieHUIO MOATOTOBKH
09.03.02 «MudopmalimoHHbIE CUCTEMBI U TEXHOJIOTHHY pealln3aliis KOMIIETEHTHOCTHOTO TMOIX0/1a
MpeAyCMaTPUBAET IUPOKOE HCIIOIh30BAaHHE B y4€OHOM IMPOIECCE AKTHBHBIX M HHTEPAKTHBHBIX
¢dbopM mpoBeneHHUs 3aHATHHA B COUYETAHMM C BHEAYJUTOPHOM paboTOl C 1enbio GopMUpOBaHHS U
pa3BuTHs POPECCHOHATHHBIX HABBIKOB CTY/IEHTOB. B paMkax y4eOHOTo Kypca CTYIAEHTHI paboTaroT
C JICKIMUSIMH DPEKOMEHIOBAHHOM JIUTEPATypOH, TOTOBATCSA K KOHTPOJIBHOW paboTe, BBITOITHSIOT

JIOMAIIHUE 3aJaHus.

9 METOAUYECKHUE PEKOMEHJAIMU 110 OPIrAHU3ALMUU U3YUYEHUSA
JUCHUILIMHBI  (JJISI TIPEIIOJJABATEJINA U CTYJEHTOB)

[IpumepHbIM y4eOHBIM TIAHOM Ha W3YYCHHE TUCIUIUITMHBI OTBOJUTCS TPU ceMecTpa. B koHie
Ka)KJJ0TO CeMECTpa MPeyCMOTPEH SK3aMEH.

Uzydyenune yueOHOW aucuuiInHbl «®Pu3Mka» MpeanoyiaraeT OBIAJEeHUE MaTepHaiaMu

TIEKIUH, y9eOHUKa, IPOrpaMMbl, paboTy CTYICHTOB B XOZ€ MPOBEICHNS CEMUHAPCKHUX 3aHATUH, a TaKkKe
CHCTEMATHYECKOE BBITIOIHEHHUE 3aJJaHUN [T CAMOCTOSITENIbHON paboThl CTYACHTOB. B ocHOBe MeTona
n3ydenus obmero kypca ¢uszuku B Cap®TU nexut unes equHcTBa GU3MKA KaK HAYKH U TIIYOOKOM
B3aMMOCBS3M paA3IUYHbIX ee yacTei. J[aHHBII MeTon yJenseT TjaBHOE BHHUMaHUE H3YyYEHUIO
OCHOBHBIX IPUHIIUIIOB (PU3UKH U TTO3BOJISET 3aJI0KUTh IIPOYHYIO OCHOBY (PYHIAMEHTATBHBIX 3HAHUH.

B xone siekimii pacKpbIBatOTCSL OCHOBHBIE BOIIPOCHI B paMKaX pacCMATPUBAEMON TEMBI, JEIAIOTCA
aKIIEHThI Ha HanOoJIee CII0XKHBIE U MHTEPECHBIE TIOJIOKEHHUS U3y4aeMoro Marepraa, KoTopble JOJLKHBI ObITh
MIPUHSATHI CTYICHTaMH BO BHUMaHuE. Marepuabl JEKIUN SBIISTIOTCS OCHOBOM I OATOTOBKH CTYZIEHTA K
CEMUHAPCKUM 3aHATHUSIM, JIaOOpaTOpHbIM paboTaM W BBINOJHEHUS 3aJ[aHUH CaMOCTOSITENIBHOM paloThI.
Taroke U1 CaMOCTOATENBPHOM TIOATOTOBKM PAa3zelioB, YKa3aHHBIX IIperojaBaTesieM, HeoOXoauma
JUTepaTypa, Kotopas Haxoautcs B oudmmoreke CapdTHU HUAY MUDN.

OCHOBHOM €TI0 CEMUHAPCKUX 3aHSTUHN SBJSIETCS KOHTPOJIb 33 CTENEHBIO YCBOCHUS MPOUIECHHOTO
Marepuaa, XOJOM BBIIOJHEHUS CTYICHTaMH CaMOCTOSITENIbHOM pabOThl M paccMOTpeHHe Hambosee

CJIO’KHBIX U CIIOPHBIX BOIIPOCOB B paMKaxX TCMbl CCMUHAPCKOI'O 3aHATHS.
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C&MOCTOHTGHBHa}I pa60Ta CTYI[GHTOB BKJIFOYACT HOI[FOTOBKy K CGMI/IHapCKI/IM 3aHATUSAM B
COOTBETCTBUU C BOHpOCElMI/I, HpeI[CTaBHGHHBIMI/I B PII 10 JUCHMIIIMHE, BbBIIIOJIHCHHC 3aHaHHﬁ JJIA
CaMOCTOSITETIHHON Pa0OThI CTYJCHTOB, PEIICHUE TECTOB M 3a/ad, Jp. 3adaHus sl CaMOCTOSATEILHON
pabOThI BBITOHSIIOTCS CTYJICHTOM B ITMCHMEHHOM BH/IC.

[Tpu HEOOXOAMMOCTH B TIpOIIecCe PAOOTHI HAJl 33JJAHUEM CTYACHT MOXKET MOJTyYUTh WHIAUBUYATEHYIO
KOHCYJIbTAIIHIO Y TTPETIOIaBaTEeIIsl.

Kpome Toro, nmpexycMOTpeHo nMpoBeeHNEe HHANBUAYATLHON pabOThI (KOHCYJIBTAINI) CO CTYACHTaMU
B XO/JI€ U3YUCHHS MaTepralia JAaHHOW AVCIUIIIMHBL.

[IpenonaBanue MUCIUIIIMHBI TPeOyeT B KaKIOHW TeMe BBIICIUTH Hanbosee BaKHbIC, 0a30BbIC
MOMCHTHI U CACJIaTh aKIICHT HA HUX. Hpe;[naraeTc;I:

- B pasz[ene 1 06paTI/ITb BHUMAHHUEC HaA ypaBHeHI/ISI, OIIMCBIBAIOIIMEC 3aKOHBI ABHXKXCHHUA TCJI, KaK
Ha nqudpepeHnmanbable ypaBHEHHS; Ha 1-¢ 1 2-¢ Havana TepMOJMHAMUKH;

- B pazzaene 2 oOpaTUTh BHUMaHHE HAa 3aKOHBI TIEPEMEHHOTO W TMOCTOSHHOTO TOKOB, a TaK)Xe
OCHOBHBIE 3aKOHBI MarHeTU3Ma (3aKOH JIEKTPOMAarHUTHOW MHAYKIKH, 3akoH bruo Casapa Jlamnaca);

- B pasgene 3 oOpaTuThb BHMMaHHE Ha BOIPOCHI, KacCalOIIMECs BOJHOBOHM INPHPOJIBI CBETa
(maTEpdepeHuo, AUGPAKINI0, MOISPU3ANNI0, IUCIIEPCHUI0); a TaKXKe BOIMPOCHI, Kacarouluecs

JIBOMCTBEHHOW MPUPOJIbI YACTHI], CTPOCHUS aTOMa U SIpA.

[Tporpamma cocraBnena B coorBeTcTBUU ¢ TpeboBanmsimu OC BO HUAY MUDU k obsi3aTenpHOMY
MUHHMYMY COJIEpXKaHUsS OCHOBHON oOpaszoBarenbHOW mporpamMmbl mo Hampasienuro 09.03.02

WNHpopmanMoHHbIE CUCTEMbI U TEXHOJIOTHH.
IIporpammy cocraBuiI: E.I'. Kocsax

ILT. Ky3Henon

Penenzenr: H.C. llleBsaxoB
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