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

CEeMECTPOBBIMU Y4YEOHBIMHU IIaHaMHU akajgemuueckux rpynn OUTI, OTD na 202 1202

y4eOHBIN TO/I.

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

y4€OHBIN TO.

W. o. 3aB. xadenpoit OD E.I'. Kocsx
[Iporpamma mniepeytBepskaeHa na 202 /202 y4eOHBINA TOJ] C U3MEHEHUSMU B COOTBETCTBUU C
CEMECTPOBBIMU y4eOHBIMU IUIaHaMu akagemuueckux rpynn OUTO, OTD na 202 /202

yueOHBIi TO/I.

U. o. 3aB. xadenpoit OD E.I'. Kocsx
[Iporpamma nepeyrBepskaeHa Ha 202 /202 y4eOHBIN TOJl ¢ U3MEHEHUSIMH B COOTBETCTBUU C
CEeMECTPOBBIMU Y4E€OHBIMHU IUTaHaMU akajemuyeckux rpynn OUTI, OTD na 202 /202

y4eOHBIH rof.

H. o. 3aB. xadenpoit OD E.T". Kocsx
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AHHOTALUSA
IIpencraBnena mporpamma oOmiero kypca (U3MKH, paccuuTaHHas Ha 3 cemectpa. IlpuBenena
IOHEJIeNbHAsT pa30MBKa M3y4aeMbIX TEM, HOMEpa 3ajay, pEIIaeMblX Ha CEeMHHapax, HpUMEpHI
KOHTPOJIbHBIX ~ paboT, 3ajaud s CAMOCTOSITEJIbHOI'O DPELIeHMs, CIHMCOK PEKOMEHyeMOi

JIUTEPATYPHI.

1. IEJIA M 3AJIAYY OCBOEHM S YYEBHOM JUCIHUITIJINHBI
B ocnoBe merona m3ydenusi obmero kypca ¢pusuku B Cap®TU HUAY MUDU nexur unpes
eIMHCTBAa (DM3MKU KaK HAyKH U TJIyOOKOM B3aMMOCBSI3U Pa3lMYHBbIX ee yacTeil. JlaHHbI MeTon
yAENseT TJIABHOE BHHUMAaHWE H3YYCHHIO OCHOBHBIX MPUHIUIOB (DM3HKH W TO3BOJSET 3aT0XKHUThH

IIPOYHYIO OCHOBY ()yH/IaMEHTAJIbHBIX 3HAHUH.

3anagamu o011ero Kypca Gu3nKu SABISIOTCS:

® CO3[aHHE Y CTYJEHTOB OCHOB JIOCTaTOYHO IIUPOKOW TEOPETHYECKON MOJITOTOBKH B 00JIACTH
(107637047

® YCBOCHHME OCHOBHBIX (DM3MUYECKUX SIBICHUH M 3aKOHOB KJIACCHUUYECKONM M COBPEMEHHOM
(bu3uKM, MeTO10B GPU3UYECKOTO HCCIEI0BAHUS;

e (opmupoBaHUE y CTYACHTOB HAYYHOTO MBIILJICHUS U TMOHUMAaHHS TPAHUI] MPUMEHUMOCTH
pa3NUyHbIX (PU3MUECKUX TMOHATUN, 3aKOHOB, TEOPUH M YMEHHMsS OLEHHUTb CTEleHb
JOCTOBEPHOCTH  PE3yJIbTaTOB, TMOJYYCHHBIX C TOMOIIBIO OKCHEPUMEHTANBHBIX WM
TEOPETHYECKIX METO/I0B HCCIIEIOBAHUN;

® u3ydeHHE NMPUEMOB M HABBIKOB pPEIICHUS KOHKPETHBIX 33Jad W3 pa3HbIX oOnacteil (pu3mkwy,
MIOMOTAIOUIMX CTYJIEHTaM B JajbHeHIeM pelaTh HHXEHEPHbIE 3a/1auH;

® O3HAKOMJICHHWE CTYJCHTOB C COBPEMEHHBIMH H3MEPUTEILHBIMH MPHOOpAMH W HAYIHOU
anmaparypoil, a Takxke OTpa0OTKa HayaJbHBIX HABBIKOB MPOBEICHMS 3KCIIEPUMEHTAIbHBIX
HAy4YHBIX MCCIIEJOBAaHUN pPA3NUYHBIX (U3NYECKUX SBICHUH U OLEHKU IOTPELIHOCTH
U3MEPEHUM.

3HaHUs ¥ TIPAKTHYECKUE HABBIKHU, TIOJTYYCHHBIC B Kypce «DU3HKay UCTIONB3YIOTCS 00ydaeMbIMH

pU pa3paboTKe KYPCOBBIX U JUIJIOMHBIX paboT.

2. MECTO YUYEBHOMH JUCIUILJIUHBI B CTPYKTYPE OOII BO
JuctunnmHa «Pu3nka» 0THOCHTCS K 6a30Boi yactu npodeccuonansuoro nukia OIT BO no
cneunansHoctu 01.03.02 «[Ipuknaanas MmaTeMaTtuka U nHGOPMATHUKA» U MPENOiaraeT y CTyACHTOB

BJIAICHUC OCHOBHBIMU MNOHATUAMHA HIKOJIBHOI'O KypcCa DU3HUKU.



3. ®OPMUPYEMBIE KOMIIETEHIMA W IIJIAHUPYEMBIE PE3YJIbTATHI

OBYYEHUA

O)I(I/I,I[aeTCH, 4TO B PE€3YyJIbTaT€ OCBOCHUA IAUCHUILIIMHBI CTYACHT an06peTeT CICOAYIOIIUEC

KOMIICTCHII WU

Ob6menpodeccuonanbubie komnereHunu (OIIK)

Koa u HauMeHOBaHHEe

KOMIIETCHIIMHU

Koa u HamMeHOBaHHE HHAUKATOPA JOCTUKCHUA

KOMIIETCHIIUN

OIIK-1 Cnoco0eH npuMeHsTh

(byHIaMEeHTaJIbHBIC 3HAHUS,
MOJTy4YCHHBIE B 00JIaCTH
MaTeMaTUYeCKUX U (M)

3-OIIK-1 3HaTh ecTeCTBEHHOHAYYHbIE METO/IbI I03HAHUS
OKPY’KAaIOIIEro MUPA, 3HATh (PyHIaMEHTAIbHBIH

MaTeMaTHYECKUH anmnapar;

V-OIIK-1 ymeTb npUMeHATh €CTECTBEHHOHAYYHBIE 1

CCTCCTBCHHLBIX HAYK, U
HUCIIOJBb30BAaTh UX B

poecCHOHATLHOM IeATEIIBHOCTH

MAaTEMaTUUICCKHUEC METOAbI UCCICAOBAHUS PA3JIMYHBIX SIBJICHI/II;'I,
IIponeCCOB U 3a/1a4

B-OIIK-1 BnageTs HaBbIKaMH UCCIIEI0BAHUS PA3ITUYHBIX

SIBJICHUH B IIpouecCoB C UCITOJIb30BAHUEM
C€CTCCTBCHHOHAYYHOI'O U MAaTEMAaTUYCCKOTI' O IMOAX0aa

IMpodeccuonanbubie komnerennuu (IK)

B COOTBETCTBUHU C 33/1a4aMH B 00beKTaMHu (001acTIMH 3HAHHI ) TPO(ECCUOHATTLHOU e TSIILHOCTH

3apaua
npodeccuoHaIbLHOM
nesiteabnoctu (3I11)

O0BbeKT 114 00J1aCTh
3HAHUSA

Koa n
HAaNMEHOBAaHHE

npogeccuoHaILHOM

KOMIICTCHIUHU

Kox v HaumenoBanue
HHAUKATOPA
AOCTUKEHH S

npogeccuoHAIbLHOM
KOMIIETEeHI[UH

Tun 3amaun HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH: Hayqﬂo-nccnenonaTe.nbcxnﬁ M HHHOBAIIMOHHBIN

pa3zpaboTka u
UCIIOJIb30BaHUE
MaAaTEMATUYCCKUX,
MH(OPMALIMOHHBIX U
NMHUTAITUOHHBIX
MoJIeTIel TT0 TeMaTHKe
BBIITOJIHACMBIX HAYYHO-
HCCIIEIOBATENBCKHUX,
OIIBITHO-
KOHCTPYKTOPCKHX
pabort

Maremarnueckoe
MOJIEJTUPOBAaHUE U
BBICOKOITPOU3BOIUTEIIbHbIE
BBIUMCJICHMS B 33/1a4ax
MEXaHUKH CIUIOITHON
cpebl U (PU3MKH BBICOKUX
IJIOTHOCTEN YHEPTUH;
pa3paboTKa MPUKIIaJIHBIX
POrpaMMHBIX
KOMILJIEKCOB; pa3paboTKa
BBICOKOITPOU3BOIUTEIbHBIX
OBM u nporpamMMHOT0
obecrieueHust I HUX;
KOMIIBIOTEPHOE
CONPOBOXKICHUE U
00paboTKa pe3ynbTaToB
buznyecKux
IKCIIEPUMEHTOB

ITK-1 Criocoben
cobupaTh,
00pabaTsiBaTh U
UHTEPIPETHPOBATH
PE3yJIbTaThl HAYYHBIX
HCCIIEIOBAHUH B
o0JacTy NpuKIaHON
MaTeMaTUKH

1 UTH(POPMAIIMOHHBIX
TEXHOJIOTUI

3-TIK-1 3HaTh
OCHOBHBIE METO/IbI
HAYYHOTO ITO3HAHMS,
MeTo/bI cOopa 1
aHayM3a UHQOpMaLIHH;
V-1IK-1 ymets
aHATM3UPOBATh
uH(pOPMAIIUIO, CTPOUTH
JIOTHYECKHE CXEMBI,
UHTEPIPETUPOBATH
pe3yabTaThl HAYYHBIX
HCCJIeIOBaHHUM,
KPUTUYIECKH MBICITUTD,
CpaBHHBATH
pe3yabTATHI Pa3INIHBIX
HCCJIeIOBaHHUM,
dbopMupoBath
COOCTBEHHYIO MO3UIIUIO
B paMKax
paccMaTrpuBaeMoit
3a/a4u;

B-IIK-1 Bnagers
HaBBIKAMH pabOTHI C
Hay4HOH JIUTEPATYPOU
U HaBBIKAMH
UHTEPIIPETALUN
HCCJICTOBAHUII;




4 CTPYKTYPA U COAEPKAHUE YYESHOU JUCITATIIAHBI
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Cemectp 2
Paznen 1. ®u3nueckue 0CHOBBI
MexaHuKku. TepMoaunamuka u
MOJIEKYJIpHAs (PU3MKA
Tema 1.1 Beeaenue. Kunematnka 19 4 4 5 I3,V0 (1-2) 2
JBMKCHUA MaTCpHaJIbHON TOYKHU !
Tema 1.2. 3axonsl HptoTOHA. 13, YO (3-4)
Hekotopsie cienctaus u 3,4 4 4 4 5 2
IIpUMEHEHHUs 3aK0HOB HproTOHA
Tema 1.3. PaGora u sHeprust 5,6 4 2 4 5 13, YO (5-6) 3
Tema 1.4. Mexanuka tBéporo tena. | 7,8,9 6 4 8 5 J3,V0 (7-9) 3
Tema 1.5. Mexanndeckue 10 5 2 4 5 13, YO (10) 3
KosiebaHus
Py0e:kHbBIE KOHTPOJIb 10 Kontp. Nel (10) 10
Tema 1.6. Beenenne. Temneparypa | 11,12 4 4 4 5 J3,V0 (11-12) 3
Tema 1.7.. TlepBoe Hagano 1314 4 4 5 I3, V0 (13-14) 3
TEPMOTMHAMHUKH
Tema 1.8. Bropoe Hauao 15 5 2 4 5 I3, YO (15) 3
TEPMOTMHAMHUKH.
Tema 1.9. ®azoBsie paBHOBECHS H 16 5 2 4 8 113, VO (16) 3
HpeBpaIICHHS
Py06e:kHblli KOHTPOJIb 16 Kontp. Ne2 (16) 10
IIpome:kyTouHasi aTTeCTANUS 3cO 50
IocemaemocThb 5
Htoro 3a 1 cemectp | 32 [ 32 | 32 | 48 100
Cemectp 3
Pazgen 2. dnekTpudecTBo u
MAarHeTU3M
Tema 2.1. DnexTpuyeckoe mnosye 1,2,3,4,5 10 6 8 4 113, YO (1-5) 5
Tema 2.2. DneKTpHUECKUI TOK 6,7 4 6 8 4 3, YO (6-7) 5




Py06e:kHblii KOH-TPOJIb 7 Kontp. Nel (7) 10
Tema 2.3. MarautHoe nojie 8,9,10,11 113, YO (8-11) 5
Tema 2.4. Hepf:MeHHLIH 12.1314.15 I3, VO (12-15) 5
JNEKTPUYECKHN TOK

Tema 2.5. Cuctema ypaBHeHHH 16 13, YO (16) 5
Makcseinia

Py6exHblii KOH-TPOJIL 16 Kontp. Ne2 (16) 10
IIpome:kyTOYHAs aTTecTALNUS 3cO 50
ITocemaemocTs 5
Hroro 3a 2 cemectp 100
Pa3gen 3. BosiHOBBIE nponecchl.

Onrtuka. KBanroBasi puzuka

Tema 3.1. Bomnsl B ynpyrux cpegax | 1,2 13, YO (1-2) 2
Tema 3.2. DneKTpOMarHUTHEIE 3 J3,Y0 (3) 2
BOJIHBI

Tema 3.3. ®otomeTpust. 45 4 6 5 113, VO (4-5) 2
['eomeTpuyeckas ONTHKA

Tema 3.4. Uatepdepennus cpera 6,7 4 6 5 13, YO (6-7) 2
Tema 3.5. ludpaxmus cBera 8,9 4 4 5 13, YO (8-9) 2
Tema 3.6. [Tonsapuzamus cBeta 10 2 2 5 J3, YO (10) 3
PyGexHblii KOH-TPOJIb 10 Kourp. Nel (10) 10
Tema 3.7. KBaHTOBOONITHYECKHE 11,12 4 I3, VO0 (11-12) 3
SIBJICHUS

Tema 3.8. Ctpoenue aroma 13 J3, YO (13) 3
Tema 3.9. D1eMEHTHI KBAHTOBOM 14 I3, YO (14) 3
MEXaHHKH

Tema 3.10. ®uzuka aToMHOTO sIpa 1516 113, VO (15-16) 3
Y DJICMEHTAPHBIX YaCTHUIL '

PyGexHblii KOH-TPOJIb 16 Kourp. Ne2 (16) 10
IIpoMe:KyTOUHASI ATTECTAINS C) 50
IlocenaemocTh 5
HTroro 3a 3 cemectp 100

*COKpameHne HaHUMEHOBaHMI (bOpM TEKyHliero, pyﬁemﬂoro U IMIPOMEKYTOIHOI0O KOHTPOJISA:

YO — ycTHBI onpoc
KoHTp. — KOHTpONBHAs paboTa
A3 — nomaniHee 3aaHue




4.2. Copepxanue JMCHUILIMHBI, CTPYKTYPHPOBaHHOE O pa3jejiaM (TeMaMm)
JIeKUMOHHBIH KYpC

Paznen 1. PusnuecKkue 0OCHOBBI MEXaHUKH

1.1. KunemaTuKa IBUKEHHSI MATEPUATBHON TOYKH

1. OcHoBHbIe IOHSTHS U onpeeneHusi. MaTtepuanabHas Touka 1 abcomoTHO TBEpAOe Teno. Cucrema
orcuéra. Paauyc-Bexrop. 3akoH aBmxkeHusa. Tpaekropus. Ilyre u nepememienue. CKOpOCTb.
Yckopenue. 'omorpad ckopocTH.

2. PaBHOMEpHOE IBUKEHUE.

3. PaBHOyckopeHHOE ABIKeHUE. [IpuMep: nBrKeHue Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU3OHTY.

4. JIBuKEeHHE TOYKU I10 OKPYKHOCTU. YTIJIOBas CKOpPOCTb M YIJIOBOE€ yckopeHue. HopmanbHoe u
TaHreHlMalbHOe yckopeHus. [lonHoe yckopeHnue.

5. CKopocCThb U yCKOpPEHHE MPU KPUBOJIMHEHHOM ABMKEHUU. Paanyc KpUBU3HBI TPACKTOPHUH.

6. OTHOCUTENLHOCTH JBHIKXCHUA. 3aKOH CII0KEHHUS CKOpOCTeﬁ.

1.2. 3axonbl HeroToHa. HekoTopsle ciiecTBUS M IPpMMeHeHus 3aK0HOB HbloTOHA

1. IlepBeriit 3akoH HeioTona. (3akon unepuuu ["anues). [TonsTue nHEpIUANBHON CHCTEMBI OTCUETA.

2. Macca u uMITyasc Tena. Macca — Mepa MHEpTHOCTH Tell. MIMITyabC Tela M CHCTeMBI Tell. 3aKOH
COXPAHEHUs UMITyJbCa JUIsl 3aMKHYTOM CHCTEMBbI JBYX MaTepUalbHBIX TOYEK. AJJUTUBHOCTb U
3aKOH COXPaHEHUsI MaCChl.

3. Bropoit 3akoH Hplorona. Cuia kak NpoOW3BOAHAs HMIyibca Mo BpemeHu. Cuia — mepa
B3auMoiecTBUs Ten. Bropoil 3akoH HproTOHa Kak ypaBHeHHe aBwxkeHus. lIpeacraBienue o
peLIeHUN ypaBHEHMS IBUKEHUS. POJIb HAYaIbHBIX YCIIOBHM.

4. Tpetnii 3akoH HproToHa. B3ammopeiicTBue 1ByX MaTepualbHBIX ToueK. B3aumopeicTBue
CHUCTEMBI MaTepUaIbHBIX TOUEK. CHIIBI B IPUPOJE.

5. 3aKOH COXpaHEHMsI UMITyJIbca JJI CUCTEMbl MaTepUaIbHBIX TOUEK.

6. Llentp macc. Teopema o ABMKeHUH LIeHTpa Macc. [Ipumepsl.

7. JIBI>KeHHe Tel ¢ mepeMeHHoi Maccoil. PeaktuBHoe npmkenue. @opmyna [{uonkosckoro.

1.3. PaGora u 3Heprus

1. PaGora. PaGoTa moCTOSHHOW CHIIBI TPH MPSIMOJIMHEHHOM JABHKeHUH. PaboTa mpy KpUBOJIMHEHHOM
IBUKEeHUU. MOIITHOCTE.

2. Pabora u KuHeTHMYeckas »HHeprus. Teopema o0 KHHETHYECKOM »HHepruu. CBsA3b MEXIY
KMHETUYECKUMU SHEPTUSIMH B Pa3IMYHbIX cucTemax orcuéra. Teopema Kénura.

3. KoHcepBaTuBHBIE W HEKOHCEpBATWBHBIC CWIbL. [loTeHIManbHas OJHeprus. BwipakeHue
KOHCEPBAaTUBHOW CHJIBI YE€PE3 MOTEHIUAIBHYIO SHEPTHIO.

4. 3akoH coxpaHeHHs MexaHudeckoil osHepruu. Ilpumepsl. Konebanus rpy3a Ha HpyKUHE.
JIBrb>KeHUE Tena B MOJIE TSKECTH. Y IPYTrue COyaapeHus Tell.

5. HekoHcepBaTuBHBIE CHJIBI W MeXaHWuYeckas »dHeprus. [loHsATHE O BHYTpEHHEW DHEPTHUH.

OOmedusnueckuii 3akoH coxpaHeHusi sHepruu. llpumepsl. Heympyrue coymapeHus Ten.



AOCOIOTHO HEYNIPYTHid yaap.

1.4. Mexanuka TBEpIOro Tesa

. MOMEHT CWJIbl 1 MOMEHT MMIIYJIbCa OTHOCUTEJIBHO HENOJBUKHOM TOUKHM M HEINOABHIKHOM OCH.
YpaBHEHHE MOMEHTOB.

. 3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA JJI CUCTEMBI MAaTEPUAJIbHBIX TOYEK.

. Bpamenue TBEpAOro Teima OTHOCUTEIBHO HENOJBHUKHOM OCH. YTIIOBasg CKOPOCTb Kak BEKTOP.
MoMeHT uMIlylibca U KUHETHYECKas SHEprus TBEPAOIO Tejla, BPALIAlOIIErocsi OTHOCUTEIBHO
HENOJABWKHOM ocu. MOMEHT uHepuMH. YpaBHEHHME MOMEHTOB I BpAalleHHA TBEPAOrO
OTHOCHUTEJIILHO HenoABKHOU ocH. [Ipumepsl. MastHuk Ob6epoOeka.

. MoMmeHT nHepuuu TBEPAOIo Tena. BoruncieHne MOMEHTOB MHEPLIUN HEKOTOPBIX OJTHOPOJIHBIX TEI
MPaBUIILHON TeoMeTpuyecKoil (opMbl (CTEpKHS, TMCKa, MUIUHIpA, mapa). Teopema [roiirenca-
[IITeiinepa.

. YpaBHEeHMs JABWXKEHMs M paBHOBecus TBEpAoro tena. [lonarue creneHu coboabl. Yucio
cTereHeil cBOoOOAbI TBEPMOTO Tena. YPAaBHEHHS IBW)KCHUS. YCIIOBUS pPaBHOBECHS. DHEPIuUs

I[BI/DKYHIGFOCSI TBépILOFO TCJIA. CKaTI)IBaHI/IC TCJI C HaKJ’IOHHOf/'I IIJIOCKOCTH. CI/IJIa TpeHI/Ifl KAa4dCHMUI.
1.5. Mexannuyeckue KoJe0anus

. OcHOBHBIC MOHATUS M OMNpeNeNieHUs KoseOaTenbHbIX mpoleccoB. Ilepuoanueckue koneGaHUs.
[lepuon m uacrora kosiebanus. [apMonmyeckue kosedanusi. CBOOOIHBIE U BBIHYKIECHHBIE
KoJe0aHusl.

. CBoOo/HBIE He3aTyxarolue KolebaHWsl Trpy3a Ha MpyKuWHE (TAPMOHUYECKHH OCIMILISTOP).
MaremaTnueckuii MasiTHUK. PU3MUYECKUI MasTHHK.

. 'apMoHMYECKUH OCIMILIATOP C BSI3KUM TpeHHeM. Jlorapupmuueckuil AeKpeMeHT 3aTyXaHus U

JTO0OPOTHOCTH OCHUJUISITOPA.

1.6. TepmoauHamMuka u MoJieKyJasipHas pusuka. Beenenue

. MonexkyJIpHO-KNHETUYECKUM U TEPMOJUHAMUYECKAN MOAXOAbl K U3YUCHHUIO SBJICHUM IPUPOLBI.
OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KHHETHYECKOW TEOpUH BemecTBa. Mounb BeniecTBa. HYucmno
ABorafpo.

. neanpHpIil ra3 B MOJEKYJISIPHO-KMHETHUECKON Teopun. OCHOBHOE YpPaBHEHHME MOJIEKYIISIPHO-
KMHETUYECKON TEOPUHU UACAITBHOIO rasa.

. TemmiepaTypa u TepMOIMHaMH4YECKOE paBHOBecHe. TemMrepaTypHsle mkaisl Llenscna u KenbBuHa.
MonekyJIapHO-KUHETUYECKUM CMBICII TEMIIEPATYPBL.

. Pacnipenienenne KHHETUYECKON SHEPTUH 10 CTEMEHSIM CBOOO/IBI.

. Makpockonnueckue (TepMOIMHAMUYECKHE) IapameTpsl. VYpaBHeHue COCTOSIHHMS.

KBazucrarnueckue npoieccsl.



. NneanbHblil 1 HEMACATbHBIN ra3bl. Y paBHEHUE COCTOSIHUSA UACAIBHOIO ra3a. 3aKOHbI UJ1€aJIbHOTO

raza. YpaBHEHHE COCTOsIHUA ra3a Ban-nep-Baanbca.

1.7. IlepBoe HA4YAJI0 TEPMOAUHAMUKH

. I[lonsiTe o BHyTpeHHel sHepruu. BHYTpeHHss sHeprusl uaeaabHOro raza. BHyTpeHHss sHeprus
raza Ban-nep-Baanbca.

. Pabota B TepmoguHamuku. PaboTa naeasbHOro raza B H30IMpOIEeccax.

. Terumoobmen. KommyectBo  Temiorsl.  TemnmoéMkocTh.  TemionpoBOAHOCTb.  YpaBHEHUE
TEIUIONPOBOHOCTH.

. [leppoe Hauwano tepmonuHamuku. [IpumMeHeHHe TEepBOro Hayala TEPMOAMHAMUKH K
M30IpOoIIeccaM HJICATBHOTO Ta3a. TermioéMKOCTh uaeanbHoro ra3a. Ypasuenue Pobepra Maiiepa.

. Anumabatuyeckuii ipouecc. Ypasuenue [lyaccona.

. [HomuTpomnuyeckuii mpouecc. YpaBHEHHE TOTUTPOTIBL.

1.8. Bropoe Ha4yai0 TepMOAMHAMMKHA

. TennoBas mammna. KoadduuueHt noneznoro neicTBUs TEIIIOBOM MaIIUHBI.

. Paznuunble  QOpMyIMpOBKHM  OCHOBHOIO  IOCTYJaTa, BBIPAXKAIOLIIEIO BTOPOE  HAYalo
tepmoauHamMukd (popmynupoBkn Tomcona-Ilnmanka m Kiaysmyca), M HX SKBHBaJCHTHOCTb.
OOpaTumble U HEOOPATUMBIE ITPOLIECCHI.

. Muxkn Kapno. Mammna Kapuo m eé€ KIIJ[. Teopemsl Kapno. TepmonmnHammueckas Ikaia
TEMIIEPATYP.

. HepaBenctBo Kiaysuyca. PaBenctBo Knaysmyca. DHTporus. 3akoH Bo3pacTaHUsi DHTPOIIUU.

DHTpoNUs UcaIbHOTO raza. DHTpomnus raza Ban-nep-Baanbca.

1.9. ®a3oBbIe paBHOBECHS M IIPEBPALLCHUSA

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

. IInaBnenune u kpucrauM3anms. Y AesbHas TEIUIOTA [IJIaBICHHUS.

. IlapooOpazoBanue u kouzaeHcauus. Mcmnapenue. Haceimensusiii nap. BrnaxknocTs Bo3myxa.
Kunenue. Y nenpHas temnora mapooOpa3oBaHHs.

. YpaBHenne Kunaneiipona-Kmay3nyca. 3aBUCMMOCTh JaBJIEHMS HACBIIIEHHOIO Mmapa OT
TEMIIEPATYpPHI.

. M3otepmbl raza Ban-nep-Baansca. M3otepmbl peanbHOro rasa. Kpurtudeckoe cocTosiHUE.

KpI/ITI/IquKI/IC napamMeTpshl.

Pasnen 2. DyieKTpU4eCTBO 1 MarHETH3M

2.1. DaekTpuueckoe moJie
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1.  Dnexrpuueckuil 3aps U IEKTPUUYECKOE IOJ€. 3aKOH COXPAHEHHUs BJIEKTPUUECKOTO 3apsja.
HanpsixéHHOCTS - criloBast XapaKTepUCTHKA MOJIS.

2. 3axon Kynona. Ilone TtoudeyHoro 3apsiia. [IpuHIUD Cyneprno3uIMM AJIEKTPOCTATUYECKUX
noJiel. DIeKTpuuecKuil 1unoib. Junoasueiii MoMeHT. [lose Toueunoro qumosns.

3. IloTok BeKkTOpHOro TOJNA. OJEeKTpocTaTHyeckas Teopema laycca B HHTETpaJbHOM U
muddepenunansHoil dpopme. [loHsATHE O AMBEpreHIMH BEKTOpHOro mous. IlpuMeneHue TeopeMsl
laycca nmns pacuéra snekrtpocratmueckux mnosied. Ilome cdepsl u OeCKOHEYHOW IIIOCKOCTH,
PaBHOMEPHO 3apsDKEHHBIX MO MoBepxHOCTH. [Tone GeckOoHEYHOro IMWIMHApA W IIapa, paBHOMEPHO
3apsDKEHHBIX 110 00BEMY.

4.  TloTeHIHMATBHOCTH IEKTPOCTATHUECKOro mosist. TeopeMa 0 HUPKYISIUU HIEKTPOCTATUYECKOTO
nonst. Pa3zHocte mnotenuuanoB. Ilorenuuman. IloreHuman mnons TodyedyHoro 3apsnaa. IlpuHuun
CyNepHo3ulMKu Jis noTeHuuanoB. CBsi3p HaNpsDKEHHOCTM M noTeHuuana. CuioBble JMHUU U
SKBUIIOTEHIMAJIbHBIE IOBEPXHOCTH.

5.  DrnekTpuueckoe mose B BemecTBe. [I[pOBOAHUKYN B AJIEKTPOCTATUYECKOM ToJie. JIMdIeKTpUKY B
3JEKTPOCTATUUECKOM mojie. Bektop mnonspuzauuu. BekTtop 3JI€KTpUYECKOW  MHAYKLHH.
[longpuszyemocTs M AMAIEKTpUUYECKas NpoHUIaeMOCTb. Teopema ['aycca st AUAIEKTPUKOB.
I'pannuHbIE yCI0BUSL.

6.  DIeKTPOEMKOCTb IPOBOJHMKOB M KOHJEHCATOPOB. EMKOCTb YeIMHEHHONO MPOBOIHHUKA.
EmkocTs  KkonmeHcatopa. Ilmockmit komaencarop. Cdepudeckuii kongencatop. CoeauHeHHs
KOHJIGHCAaTOPOB B DJJIGKTPUYECKOW Iemu. OHEeprusi 3apsHkeHHOro KoHaeHcaTopa. OO0bEMHas
IJIOTHOCTH SHEPTUU 3JIEKTPUUECKOT0 MOJIS.

7.  JIBWKEeHHE 3apsHKCHHBIX YACTHIl B AJIEKTPUYECKOM TMose. J[BIKeHHE B OJHOPOJHOM TOJE.
JIBum>keHHE B HEOAHOPOAHOM mosie. I[loTeHunanbHas 3Heprus 3apsizia B dJIEKTPOCTaTHYECKOM IIO0JIE.

3H€pFI/I$I BSaHMO}IGﬁCTBHﬂ CHUCTEMbI TOUCYHBIX 3apsA10B.

2.2. DJIeKTPpUYECKUI TOK
1. IlnotHocTh TOKa M cmia Toka. 3akoH Owma B muddepeHnuansHoi Gdopme. VY aenbHas
MPOBOAMMOCTE U YIAENbHOE compoTuBieHne. 3akoH Oma B wHTErpanbHOi dopme. ConmpoTUBICHHUE
npoBoaHuka. IlocnegoBaTenbHOE W MapalieTbHOE COEIUWHEHHE MPOBOJHMKOB. HennHeiiHbie
9JIEMEHTHI B IIETISIX MIOCTOSTHHOTO TOKa.
2. PaboTa 1 MOITHOCTH IEKTPUUECKOTO TOKA. TerioBoe MEeHCTBHE IJIEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenna.
3. CropoHHHUE CHIBI. DNEKTPOABIKYINAS CHJIa UICTOYHHKA TOoKa. 3akoH OMa ¢ y4€TOM CTOPOHHUX
cui. 3akoH Oma U1 3aMKHYTOM 1EMH.
4.  IlpaBuna Kupxroda.

2.3. MarauTHOE 10JIe
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1.  MaruutHoe nosne. 3akoH Amnepa. Manykuus marautHoro nosist. 3akoH buo-Casapa-Jlamnaca.
[IpuHIMI Cynepmo3uIMi MarHUTHBIX MOJei. MarHuTHoe Moje OCCKOHEYHOIO MPSMOJMHEHHOTO
MPOBOJHUKA ¢ TOKOM. [losie kpyroBoro Butka ¢ TokoM Ha ero ocu. Cuna Ammnepa. Cuna JlopeHia.
JIBU>KeHUE 3apsKEHHBIX YaCTHIl B MArHUTHOM IIOJIE.
2.  Teopema I'aycca ans MarHUTHBIX mosed. Teopema o0 HMPKYISIUH MAarHUTHOTO mois. Pacuér
MarHUTHBIX NOJIEH MPU IOMOLIY TEOPEMbl O LUPKYJIALUUU. MarHuTHoe 1ojie 0ECKOHEYHO JUTMHHOI'O
COJICHOMJA U TOPOUJAIBHOM KaTYIIKH.
3. MarautHoe nosne B BemiecTBe. TOKM HAMarHW4YMBaHusA. BekTop HamarHuunBaHus. MarHuTHas
BOCIPUMMYMBOCTh U MarHUTHas IPOHUIAEMOCTb. BekTop Hanps’EHHOCTH MAarHUTHOIO IIOJIS.
ITonsarue o aua-, mapa- u ¢peppoMarserusme. Teopema 0 UUPKYJIALUN MArHUTHOTO T10JIs B BELIECTBE.
I'pannynble ycnoBus.
4.  SIBneHue 3N€KTPOMAarHUTHOM MHAYKUMU. 3akoH Papanes Uisl 2JIEKTPOMArHUTHOW WHIYKLHU.
[IpaBuno Jlenna. MakcBeiuIOBCKasi TPaKTOBKa SIBJICHHs AJIEKTPOMArHUTHOM MHAyKUMH. Buxpesoe
NEKTPUYECKOE IOJIE.
5. Camoumnaykuus. MHAykTUBHOCTB. B3auMouHayKuus. DHeprusi MarHUTHOTO MOJIS KAaTYIIKU C
ToKOoM. OOBEMHAS TUIOTHOCTh YHEPTUU MarHUTHOTO TTOJISI.

2.4. IlepeMeHHBII JIEKTPHYECKUH TOK
1.  Ilepexonusie mpoueccel B RC- u RL-niensix. YciaoBue kBa3ucTaliOHapHOCTH.
2.  KoneGatenpHbllf KOHTYp. CBOOOAHBIE He3aTyxarwolue KosnebaHus B KoHType. CoOcTBeHHas
YyacToTa He3aTyXaloolux Koyiebanui. 3aryxatouiue konebanus. Jlorapudmudeckuii JgekpeMeHT
3aTyXaHus U J0OPOTHOCTh K0JIEOATENIbHOTO KOHTYPA.
3.  IlepemenHslii snekTpuyeckwii Tok. IlomydyeHme mepemeHHoro Toka. Pesuctop B 1enu
IIEPEMEHHOT0 TOKa. TerIoBoe NeHCTBUE IEPEMEHHOTrO TOKA. J[efCTBYIONIEE 3HAUEHNE HAIPSKEHUS U
cwiibl Toka. KoHleHcaTop M KaTylllka MHAYKTUBHOCTH B LIENIH IIEPEMEHHOr0 TOKa. Pe3oHaHc B menu

nepeMeHHoro Toka. [Ipeobpa3oBanue niepeMeHHOro Toka. TpaHchopmaTop.

2.5. Cucrema ypaBuenuii MakcBesuia
1.  OOGoGmenus reopun Makcpemna. BuxpeBoe snextpuueckoe nose. Tok cmemnienus. [Ipumepsr.
Cuctema ypaBHeHHMH MakcBemia B MHTerpaipHoi ¢opme. Cucrema ypaBHeHMH MakcBemia B
muddepeHnnanbHON hopme.
2.  DIeKTpOMarHuWTHBIE  BOJHBL.  BomHOBoe  ypaBHeHme. CKOpOCTH  pacmpoCTpaHECHHUS
AJIEKTPOMAarHUTHBIX BOJH. OHEPrus M HUMIYJIbC D3JEKTPOMAarHUTHOro mnois. Bektop VYwmosa-

ITorinTuHra. Ilkana 31eKTPOMAarHUTHBIX BOJIH.

Pasnen 3. Boainosbie nmpoueccsl. Ontuka. KBanroBasi pusuka.

3.1. BoaHbl B ynpyrux cpeaax
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1. VpaBuenue BosnHbl. BonHoBbIe ypaBHeHUsI. CKOPOCTh YNPYTUX BOJH. DHEPTUs YIPYrol BOJIHBIL.
Crosturie BOJIHEI.

2. 3Byk. CkopocTh 3ByKa B razax. D¢ ekt Jlomaepa 1isi 3ByKOBBIX BOJIH.

3.2. DyIeKTPOMarHMTHbIE BOJTHbBI
1. BosHOBOE ypaBHEHHE 3JEKTPOMAarHUTHOTO mojs. Ilmockas snexkTpomarHuTHas BojHA. Crosyast
AIIEKTPOMArHUTHAS BOJIHA.
2. DHeprus 3JeKTPOMAarHUTHBIX BOJH. IMITyJIbC 3JIEKTPOMAarHUTHOTO ITOJISL.

3. Dddexr [dorutepa 1uis 3IEKTPOMArHUTHBIX BOJH.

3.3. CeroBble BOJIHBI. 'eoMeTpHYecKasi ONTHKA
1. CseroBas BonHa. KpuBas Bugumoctu. [Tokaszarens npeaomiieHus.
2. DneKTpoMarHuTHas BOJIHA Ha rpaHule pasziena. KoagpduiuuenTs oTpaskeHus U NpOIyCKaHHUs.

3. T'eomerpuueckas ontuka. LleHTpupoBaHHas ontudeckas cucremMa. ToHKas JTMH3A.

3.4. Untepdepenuns cBera
1. Hntepdepenuus cperoBbix BoiH. KorepeHTHOoCTh. OCHOBHBIE NPUHIUIBI HHTEPPEPEHIIMOHHBIX
cxeMm. [lluprna nHTEpHEPESHINOHHOHN MOJIOCHL.
2. Wnrepdepentmonnsie cxemsl. bunpusma. buszepkano. bunmnnsza.
3. Unrepdepennus cBera mnpH OTPaKEHUH OT TOHKUX IUIACTHHOK. IlmockomapasienbHble

IIJTaCTHUHKH. KJ'II/IHOBI/II[HBIG IIJIACTUHKH. KOJ'IBI_Ia HrrotoHna.

3.5. Iudppakuus cBera
1. Tpunnun I'tolirenca-®@penens. 3ousl OpeHens.
2. udpakuus OpeHens OT MPOCTEUIINX MPETpaj: Ha KPYrJIOM OTBEPCTHUH, HA MOJYIUIOCKOCTH H
IEIIH.

3. Hudpakuus OpayHrodepa ot menu. Judppakunonnas pemerka.

3.6. [lonsipu3anms cBera. B3aumoaeiicrBue cBera ¢ BelecTBOM
1. EcrectBeHHBIi M moONgpu30BaHHBIM cBeT. OOmme cBeaeHuss o mnoaspuzanuu. CreneHb
noJisipu3anuu. 3akoH Mamroca.
2. Tlonspusauus npu oTpaXeHUU U NpenomieHnH. 3akoH bprocrepa.
[IpoxoskaeHue MmI0CKOMOIIPU30BaHHOTO CBETA Yepe3 KPUCTAIIMUECKYIO TIACTUHKY.

3

4. Jucnepcus cBeta. Knaccuyeckas Teopus TUCTICPCUH.

5. Tlornomenue cBeta. 3akoH byrepa. Koapdunuent nornomenus. Paccesnue ceta. 3akon Panes.
6

Dddext BaBunosa-UepeHkona.

3.7. KBanToBOONTHYECKHE ABJICHUSA
1. TemnoBoe u3nyueHue u noMuHecueHnus. 3akoH Kupxroga. PaBHOBecHas MIOTHOCTh 3HEPTUU

HU3TTy4YCHUA.
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2. 3axoH Credana-bonbimana. 3akon Buna. ®opmyna Panes-/xunca. @opmyina [Tnanka.
3. Topmosznoe peHTreHoBckoe  wu3nydeHue. Dotodrdpdexr. IIpumenenuss  dortodrddekra.
DOTOYMHOKUTEIH.

4. Dddext Komnrona.

3.8. Ctpoenue atoma
1. 3akoHOMEpHOCTH B aTOMHBIX criekTpax. Mojens aroma ToMicoHa.
2. OnbIThl 10 pacCEUBAHMIO a-4aCTHILL. SIaepHas MOAEIb aTOMa.
3. Hocrynatet bopa. Omnbir ®panka u I'epma. IlpaBuio KBaHTOBAaHUS KpPYrOBBIX OpOMT.

DnemeHTapHast 00pPOBCKast TEOPHUS BOAOPOIOIIOJO0HOTO aTOMa.

3.9. D1eMeHTHI KBAHTOBOI MEXaHUKH
1. Tunoreza pe-bpoiina. BonHoBble cBoiicTBa BemiecTBa. [IpUHIMIBI  HEONPEAEICHHOCTH
Ieiizenoepra.
2. Ypasuenwue llpenunrepa. CMbICH ICH-(QYHKINH.
3. KsanTtoBanwue sHepruu. KBanToBanue uMmymnnca.

4. TlpoxoxaeHue 4acTull Yepe3 MOTeHIUATbHbBIN Oaphep.

3.10. ®u3nka aTOMHOIO SIAPA M JIeMEHTAPHBIX YaCTHI]
1. CocraB u xXapakTepUCTUKU aTOMHOTO siipa. Macca u 3Heprust cBsi3u siipa. Mojenu aTOMHOIO
aapa. SlnepHble cuibl.
2. PagunoaktuBHOCTh. EcTecTBeHHass paJMOAaKTHBHOCTb. 3aKOH PpaJHMOAKTUBHOIO  pacraja.
PannoaktuBHOE paBHOBecHe, o-pacman. 3 - pacmana. DIeKTpOHHBIN 3axBar. HeuTpuno, y - nydw.
HckyccTBeHHas paJli0aKTUBHOCTb.
3. lennas peaxius. ATOMHOE Opy)XHe. YTpaBiseMas LenHas peakius. SepHble peakTopbl U MX
tunsl. Tepmosaepusie peakiuu. [IpoOiaema ympapisieMolt TEpMOSIEpPHON peakLnu.
4. Bujbl B3aMMOJEHCTBHS U KJIACCHI AJIEMEHTAPHBIX YaCTHII.
5. Meroab! peructpanuu 31eMeHTapHbIX YacTull. KocMuueckue nyqu.

6. YacTuiibl 1 aHTUYACTHUIIBI. Cucremaruka QJICMCHTAPHBIX YaCTHUII. KBapKI/I.
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IIpakTH4yeckune/ceMUHAPCKUE 3aHATHS

Paznen 1. ®uznyeckue 0CHOBBI MexaHUKH. TepMoauHaAMHKa 1 MoJieKyJisipHas (pusuka [4]

Tema

3agaum 115l ceMMHapa

KunemaTtuka nBuKeHHS MaTEpUAIbHON TOUYKHU

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

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

3akonbl HetoToHa. HekoTopbie clieIcTBUSL U MPUMEHEHUS
3ak0oHOB HproToHa

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

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

Pabota u OHCPI'Us. 3aKOHBI COXPAHCHUA SHCPI'UHU U UMITYJIbCA

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

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

MexaHnka TBEPJIOTO Tena

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

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

Mexannueckue KonecOaHus

3.(2,5, 8, 12, 15, 16.)

KonTposnbHas padora Nel

Beenenue. Temneparypa

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

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

IIepBoe Ha4yasI0 TEPMOAMHAMUKHI

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

Bropoe Hauano TepMOAMHAMUKH

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

@Da30BbIC PABHOBECUS U IPEBPALLICHUS

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

KonTponbnast padorta No2

Paznea 2.

DJIeKTpHYeCTBO U MaruneTusm [4]

DNeKTpUYECKOe NoJie

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

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

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

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

DIIEKTPUUYECKUH TOK

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

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

KonTposibHas padora Nel.

MarunuTtHoe 1oJe

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

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




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

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

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

IIepeMeHHBII ANEKTPUYECKUI TOK

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

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

Cucrema ypaBHeHuid MakcBemia

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

Kontposnbnas padora No2.

Pa3znen 3. BoiinoBble 11

poueccol. Onruka. KBantoBas ¢pusuka. [4]

Bonnsl B ynpyrux cpegax

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

QHCKTPOMBIHI/ITHI)IG BOJIHBI

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

®doromerpus. ['eomerpruyeckas ONTHKA.

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

Wutepdepenmus ceera.

4.(85, 86, 87, 89, 90, 91)

Hudpakius ceeta

4.(118, 120, 125, 127, 129)

[TosApuzanus ceera

4.(187,190, 191, 196, 201)

KonTponbnas padora Ne 1

KBanToBOoOnTHUECKHE SIBIICHUSI

6.(229, 231, 232, 234, 239, 240)

Crtpoenue atoma

5.(39, 40, 42, 44, 48, 50, 55)

OneMeHThI KBAHTOBOM MEXaHUKHA

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

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

5.(135, 137, 138, 140, 152, 154)

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

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

®du3uka aTOMHOTO gapa 1 3JIEMCHTAPHBIX YaCTHIL

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

KonTtponsHast pabota Ne2
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JlaGopaTopHble 3aHATHSA

Pasznes 1. ®usnyeckne 0OCHOBBI MeXaHUKH. TepMoauHamMuka U MoJIeKyJIsApHas pusuka
3anstue 1. Bomonnenne nab. pabotsr Nel. «MccrnemoBanue MpsIMONMHEHHOTO JIBUXKEHUS TEN B
I10JIE TSDKECTU Ha MalluHe ATByJa».
3ansrue 2. Bemonnenue nab. pabotel No2. «OmpeneneHrne CKOPOCTH TMOJETa IMYJIH METOJIO0M
0AJUTMCTUYECKOTO MAasITHUKA.
3anstue 3. Bomonnenne mab. pabotsl Ne3. «M3ydeHue 3aKOHOB BpAIIATENBHOTO JBIKCHHS
TBEPIIOTO Tella Ha KpecTooOpasHoMm MasiTHHKE OGepOekay.
3ansTue 4. BeimonHenue saboparopHoit paboThl Ned4 «M3yueHue TapMOHHUYECKHX KOJICOaHMIA.
PuU3NUECKUl MasiTHUK)
3anaTue 5. Cnaua 3a70DKEHHOCTEM.
3ansTue 6. Bomonnenne maboparopHoit pa®oTel NeS. «DkcnepuMeHTalmbHasi MPOBEpPKA 3aKOHA
Hlapns u onpeneneHre TEPMUUECKOro KO3 dUIIMEHTa TaBICHUI.
3ansTue /. Brinmonnenue nabopatopHoil paboTel Ne6 «OmpeneneHre OTHOUICHHS TEII0EMKOCTEN
Cp/Cy Bo3myxa MeTooM Kiemana u Jlesopmay.
3ansaTue 8. BeimonHenne mnaboparopHoii paborel  Ne7  «OmpenencHue yIEIbHOW  TEIUIOTHI

Hap006pa3OBaHI/IH BOABD».

Pa3neu 2. DiieKTpu4ecTBO 1 MArHETH3M
3ansaTue 1. JlabopatopHas padora Nel. M3yuenue madoparopHoro komruiekca JIKD-6.
3ansaTue 2. JlabopatopHas padora Ne2. M3mepenne AUdIeKTpHuecKoi IPOHUIIAEMOCTH.
3ansrue 3. JJaboparopHas padora Ne3. MccnenoBanue mporecca pa3psaki KOHASHCATOPA.
3ansrue 4. Caaya nabopaTopHbBIX padoT.
3ansaTue 5. JlabopaTtopHas padota Ne4. M3smepeHns HHAYKIIMM MarHUTHBIX MOJIEH.
3ansaTue 6. JlaboparopHas pabora Ne5. M3mepeHrne MarHuTHOM MPOHUIIAEMOCTH M HCCIIEOBaHHUE
MarHuTHOTO THCTepe3uca.
3ansatue 7. JlabGopatopuas pabGora Ne6 M3yueHue sBIEHHS >IEKTPOMATHUTHOM  HMHIYKIHUU U
n3MepeHne K03 HUIMEHTOB CaMO ¥ B3aMMOWHTYKITHH.
3ansrue 8. Cnaya mabopatopHbIX padoT.
Pa3nea 3. BoaHoBble nponeccsl. OnTuka. KBantoBas gusnka.
3anstue 1. Pabora Nel. Mzyuenue coOCTBEHHBIX KOJIEOAHUI CTPYHBI.
3ansrue 2.Padora No2. Onpenenenue GOKYCHBIX PACCTOSTHII COOMpPAIOIIEH U PaCCEMBAIOIICH JTUH3.
3anaTue 3. PaGora Ne3. M3mepeHue AIuHBI BOJHBI CBETa B HHTEP(EPEHIIMOHHOM OIIBITE C
ournpusmoit dpenens.
3anstue 4. Pabora Ne4 M3yuenue nudpakuuu cBeta AMPppakiuoHHON peIETKE Ha ILEIH.

3ansarue 5. Pa6ora Ne5. Onpenenenue nocrossHHoN Purbepra.



3ansarue 6. Pabora Ne6. OnbiT @panka - ['epria.
3aunsrue 7. Pabora Ne7. Onpenenenue nocrossuaoi Credana-bonbiimana.

3anarue 8. Pabora Ne§. fAnepubie Bechl.

4.3. [lepeyeHb yueOHO-METOAUYECKOT0 O0eceYeH s JIJIs1 CAMOCTOATEILHON padoThl CTY1€HTOB
1. lTognecusiii JI.B., leneneB A.A. JlaGoparopusiii npakTukyM. Yacte [. dusnyeckue OCHOBBI

MexaHuku. - Capos: Cap®TH, 2007. - 56 c.

2. TlomnecHsrit I.B., [lenenen AA. JlaboparopHbIit MPaKTUKYM. Mexanuka
x)uakocted. TepmoanHaMuka U1 MoJiekyisipHas ¢pusuka. - Capo: Cap®TU, 2005.-40 c.

3. Kocsk E.I'., Jlebener O.H. JlaGoparopusiii npaktukym. Ontuka u BosHbL. - CapoB: Cap®TU,
2015.-72 c.

4. Kocsix E.I'., JleoeneB O.H. JlaboparopHbrii nmpaktukyM. Atomuas ¢usuka. - Capo: Cap®TU,

2017.-70 c

5. OIEHOYHBIE CPEACTBA JJs TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTMN,
MMPOMEXYTOYHOM ATTECTAIIMA IO U'TOTAM OCBOEHUA JUCIUATLTAHBI

DoHJ OLIEHOYHBIX CpCACTB IO AUCHUIIIINHE obecnieynBaeT MMPOBEPKY OCBOCHU: IIJIAHUPYCMBIX
pPE3YyIbTAaTOB O6y‘leHI/I}I (KOMHeTeHI_II/Iﬁ n ux I/IH,I[I/IKaTOpOB) MMoCpeACTBOM Mepoan}ITI/Iﬁ TCKYLICTO,

pY6e)KHOFO U MPOMCIKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHEC.

5.1. ITacnopT (poHIA OLICHOYHBIX CPEACTB MO JUCHUIIIHHE

Ne HaumenoBanue pasgeia Komnerenuus HNupukaropsl Texymuii
O0CBOEHUS KOHTPOJIb,
HeeNs
Paznen 1 Tema 1.1 Beenenne. KunemaTtuka OIIK-1 3-OIK-1, V-OIlK-1, | O3, VO (1-2)
JIBUYKEHUSI MATEPUAJIBHON TOUKHU B-OIIK-1
Tema 1.2 3axkonsl HetoToHa. I3, YO (3-4)
HexoTopble clieICTBHS 1 IPUMEHEHHUS
3ak0HOB Hbl0TOHA
Tema 1.3 PaGorta u sHEprHs 3, YO (5-6)
Tema 1.4. Mexanuka TBEPIOTro Teja 3, VO (7-9)
Tema 1.5. Mexanndeckue KoaeOaHvst Komntp. - 10
Tema 1.6. Beeaenue. Temneparypa. I3, YO (11-12)
Tema 1.7. TlepBoe Hayao I3, YO (13-14)
TEPMOJIMHAMUKHI
Tema 1.8. Bropoe Hauao A3, YO (15)
TEpPMOJMHAMUKH.
Tema 1.9. ®a3oBsle paBHOBECHS U Komntp. - 16
NpeBpaILCHHS
Pazpnen 2 Tema 2.1. DnekTpUUecKOe mMoje OIIK-1, TIK-1 3-OIIK-1, Y-OTIK-1, | 113, YO (1-6)
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Tema 2.2. DJICKTPHUCCKUI TOK B-OIIK-1, 3-TIK-1, Kontp. - 7
Tema 2.3. MaruutHoe 1oJie VY-IIK-1, B-TIK-1 I3, YO (8-11)
Tema 2.4. TlepeMeHHbIIH I3, YO (12-15)
3IEKTPUYECKUHN TOK
Tema 2.5. Cuctema ypaBHEHUI Komntp. - 16
Makcsenna

Paznen 3 Tema 3.1. BomHsl B ynpyrux cpefax OIIK-1, ITIK-1 3-OIlK-1, Y-OIIK-1, | A3, YO (1-2)
Tema 3.2. D1eKTpOMarHUTHBIC BOJHBI B-OIIK-1, 3-TIK-1, I3, YO (3)
Tema 3.3. DoTomerpus. V-1IK-1, B-IIK-1 3, YO (4-5)
['eoMeTpryecKas ONTHKA
Tema 3.4. Unrepdepennus cera I3, YO (6-7)
Tema 3.5. [Indpakius ceera I3, YO (8-9)
Tema 3.6. [Tonspuzanus cBeta Konrp. - 10
Tema 3.7. KBantoBOONTHUECKHE I3, YO (11-12)
SIBJICHUS
Tema 3.8. CtpoeHue atroma I3, YO (13-14)
Tema 3.9. D1eMeHTHI KBAaHTOBOM Konrp. - 16
MEXaHHUKHU

CBs3p MeXAy (GOPMHPYEMBIMH KOMIETCHIUSMH H (opMaMu KOHTPOJIS HX OCBOCHUS

IIPEJCTaBICHA B ClIeAyIOLIeH TabnuLe:

5.2. TunoBble KOHTPOJIbHBbIE 33JIaHUSI WJIH HMHble MaTepUajbl, HeOOXOAHUMBIE I OLEHKHU
3HAHMA, YMeHMi, HABBIKOB H (MJM) ONbITA JAeATEJbHOCTH, XaPaAKTePU3YIOUIUe 3Talbl
(¢GopMupoBaHusi KOMIIeTeHIMI B Npollecce 0CBOEHHUS 00pa30BaTeIbLHON NPOrPaMMBbI

5.2.1. lIpuMepHBbIe BONPOCHI K 324€TYy, IK3AMEHY

Pazgen 1. ®usnyeckue 0CHOBbI MeXaHUKH. TepMoanHamMmuka.

1. UWsmepenue pu3mdecKux BeNUUWH. ENUHUIBI U3MEPEHUS U PA3MEPHOCTh (U3UYECKUX BEITMYHH.
OcHOBHbIE €TMHUIIBI U3MEPEHUS B MeK1yHapoaHOU cucteme CHU. Ilpsmble 1 KOCBEHHbIE U3MEPEHUS.
O6paboTka pe3ynbraToB U3MepeHuid. CiyyaiiHble U cUCTEeMaTHUeCKUe MOrpemHocTH. M300paxenne
OKCIIEPUMEHTAIIbHBIX pPe3yJbTaTOB Ha rpadukax. HcmonpzoBanue rpadukoB aiisi 00paOOTKU
pe3yJbTaTOB UBMEPEHUN.

2. MarepuanbHas Touka U abcomoTHO TBEpAoe Teno. Cucrema orcuéra. Pagmyc-BekTop. 3akoH
nskeHus. Tpaekropus. [1yTe u nepemerienue. Ckopocts. Yckopenue. ['onorpad ckopocty.

3. PaBHOMepHOe nBMkeHue. PaBHOycKOpeHHOE nBrmxkeHue. [Ipumep: aBmKeHHne Tena, OpOIIeHHOTO
MIOJ1 YTJIOM K TOPU30HTY.

4. ]IBmKeHUE TOYKHM MO OKPYKHOCTH. YTJOBas CKOPOCTh U YIiioBoe yckopeHue. HopmambHoe u
TaHreHIMaIbHOE yckopeHus. [lonHoe yckopenue.

5. llepsbiii 3axkon Hprotona. (3akon wunHepuuu [anunes). IloHATne HHEPUUANTBHONH CHCTEMBI
oTcu€ta. Macca u umnynbc Tena. Macca - Mepa MHEPTHOCTH Ten. MIMIynbe Tena U CUCTEMBI  Tell.
3aKOH COXpaHEHUsI MMITYJbCa JIJISl 3aMKHYTOM CUCTEMBI JIBYX MaT€pUAIbHBIX TOYEK. AJUTUBHOCTD

1 3aKOH COXpaHCHU MAaCChHI.
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6. Cwra.. Bropoii 3akoH HproTOoHa kak ypaBHeHHME MABWXKeHUA. lIpencraBiieHne O peHICHUH
ypaBHEHUs NBWXeHUs. Poiib HauanbHbIX ycnoBuil. Tpernit 3akoH HeroToHa. B3aumoneiictBue nByx
MaTepUaIbHBIX TOYEK. B3anMoaelicTBUE CUCTEMBI MAaTEPUAIbHBIX TOUEK.

7. 3aKOH COXpaHEHHUs HMIIyJbca JUIsl CUCTEMBbI MaTepuanbHbIX ToueK. LleHTp macc. Teopema o
JBUKEHNHU LeHTpa macc. [Ipumepsr.

8. JIBmeHue Ten ¢ mepeMeHHor Maccoit. PeaktuBHoe nBmkenue. @opmyna [{nonkoBckoro.

9. Pabora. Pabota TOCTOSHHOW CHJIBI TIpU MNPSAMOJIMHEHHOM JBWXeHHU. Pabora mpu
KPUBOJIMHEHHOM JBUKEHUU. MOIIHOCTE.

10. 3akoH coxpaHeHuss MmexaHumdeckoil sHepruu. IIpumepsl. Komebanust rpy3a Ha mpyXKHHE.
JIBr>KeHue Tena B MO0JIE TSKECTU. YIPYTHe COyAapEeHHUs Tell.

11. MoMmeHT cuibl 1 MOMEHT UMITYJIbCa OTHOCUTENBHO HETOABM)KHON TOUKM M HEMOJBHIKHOM OCH.
YpaBHEHHE MOMEHTOB.

12. 3akoH coxpaHeHUss MOMEHTa UMITYJIbCa JIsl CHCTEMbI MaTEPUATBHBIX TOYEK.

13. JIBwxeHue B eHTpalibHOM mose. 3akonbl Kemnepa. Kocmuueckue ckopocTu.

14. Bpamenue TBEpPAOro Tela OTHOCUTEIBHO HENOJIBWKHOM ocu. MOMEHT wummyinbca u
KMHETUYECKasl SHEPTUsl TBEPJOTO TeJa, BPAIIAKOLIErOCsd OTHOCUTEIBHO HENOABUKHOW OCH. MOMEHT
MHEpUUU. Y paBHEHUE MOMEHTOB JJIs1 BpAalI€HUs1 TBEPAOTO OTHOCUTEIBHO HETIOJBUKHOM OCH.

15. VYpaBHeHus IBWKEHHUS U paBHOBECHS TBEPAOro Tena. Yucio creneHei cBoOO bl TBEPIOTO Tea.
VYpaBHeHMsI IBUKEHUS. Y CI0BUs paBHOBeCHsI. [IoHATHE cTaTHYECKN HEONPEAEIEHHBIX CUCTEM.

16. OcHOBHBIC TIOHATHSI ¥ ONpPEJEICHUS KOoleOaTeNbHBIX TporieccoB. [lepuoandeckne KoieOaHusl.
[lepuon m wyactora kosnebOanus. ['apmonumveckue kosiebanus. CBOOOTHBIE W BBIHY)XJICHHBIC
konebanus. Pezonanc. ®@a3oas miockocTs. PazoBast TpA€KTOPUS TAPMOHUUECKOTO KOJIeOaHMUs.

17. CBobGoaHble He3aTyxawollue KojieOaHHWs Ipy3a Ha MpYyXHHE (TapMOHMYECKHH OCLUIUIATODP).
MaremaTnyeckuii MasiTHUK. @U3MYECKUI MAATHUK.

18. T'apMOHMYECKHI OCHMIUIATOP C BA3KUM TpeHHeM. JlorapupMuuecKuil JeKpeMeHT 3aTyXaHUs U
JOOPOTHOCTH OCLMIIISATOPA.

19. BeiHyXJaeHHbIE KOeOaHHsS FapMOHUYECKOTO ocluiuATopa. Pe3oHaHcHble KpuBble. Pe3oHaHncHas
4acToTa.

20. MonexynsipHO-KHHETUIECKUH ¥ TEPMOJINHAMHYECKUH TTOAXOIbI K H3YYCHHUIO SBICHUN TIPUPOIBI.
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOM Teopuu BemiectBa. Moub BemiectBa. Ywucio
ABorajpo.

21. VneanpHBIA Ta3 B MOJCKYJISIPHO-KHHETHYECKOW Teopuu. OCHOBHOE YPaBHEHHE MOJICKYIISIPHO-

KHHETHYICCKOM TEOpHUU NUACATILHOI'O I'a3a.

20



22. TemmepaTypa M TEpPMOJIWHAMHUUYECKOE paBHOBecwe. TemmeparypHbie ImKaiael llenbcus u
KenpBrHa. MoOJNEKyIapHO-KMHETUUECKU CMBICT TeMmIepaTypbl. PacnpeneneHne KUHETHYECKOH
SHEPI'UH 1O CTEIEHSIM CBOOOIBI.

23. MakpoCKOIHYecKHe (TepMOIMHAMUYECKHE) apaMeTpBhl. VYpaBHeHue COCTOSIHMSL.
KBazucrarnueckue npoueccsl.

24. UneanbHbli W HEWACAIbHBIA Ta3bl. YPAaBHEHHE COCTOSHHUS HWICAIBHOTO Ta3a. 3aKOHBI
UJICaIbHOTO Ta3a. Y paBHEHME COCTOsIHUSA ra3a Ban-nep-Baanbca.

25. TlonaTue o BHYTpeHHEH »JHepruu. BHYTpeHHssT »Heprus wuaeanpHOro rasa. Pabota B
TepMoauHamMuKu. PaboTa uieanbHOro ra3a B H30Mpoleccax.

26. Termmoobmen. KomuyectBo TeruioTel. Ternoémkocts. IlepBoe Havano TepMOAMHAMUKH.
[IpumeneHue nepBoro Hayajga TEPMOJAUHAMUKH K MU30IIpoOlieccaM HA€aabHOro rasa.

27. Anmmabatmdeckuii miporiecc. YpaHenue Ilyaccona. Ompenencaue Cp/Cymeromom Kiiemana u
Je3opma.

28. Tennoas mamuHa. KosdduimeHnt none3Horo AelcTBUs TEIUIOBOI MAITUHBIL.

29. Hukn Kapro. Mammna Kapuo u eé KII. Teopemsr Kapno. TepmommHamudeckas IIKaia
TEMIEPATYpP.

30. DuTponus uaeadbHOro raza. JHTponus raza Ban-nep-Baannbca.

31. daza BemectBa. ®a3zoBwlii mepexo. Juarpamma coctossauii. TpoiitHas Todka.

32. IlnaBneHne © KpUCTAIM3alMsa. YJAenbHas TemuoTa miaBieHus. [lapooOpa3zoBaHue
koHeHcanus. Mcnapenue. Haceimennsnii nap. BiaxkHocTs Bo3ayxa. Kumnenue. YnenbHas Teriora
napooOpa3zoBaHusl.

33. Pacnpenenenue Moiekyin1 MO CKOPOCTSM. 3akoH pachpezneneHus Makcseiuia. Pacnpenenenue
MOJIEKYJI 10 a0COJIOTHOM BenuunMHe cKopocTH. Pacmpenenenue mo sHeprusiM. CpenHue CKOpPOCTH
MOJIEKYJ UJ€aJIbHOTO Ta3a.

34. 3axoH pacnpenenenus bonpnmMana.

35. DHTponus U BepOSTHOCTh. DIyKTyalHH.

Pazgen 2 DiieKTpU4ecTBO 1 MATHETH3M

1. DnexkTpudeckuil 3apsii U AHJIEKTPUUYECKOE MOJie. 3aKOH COXpPAHEHHS JIIEKTPHUYECKOro 3apsja.
Hanpsix€HHOCTS - crloBast XapakTepUCTUKA MOJIS.

2. 3akon Kynona. [Tone Touewunoro 3apsiia. [IpuHIUI CyIIeprO3UITUH AIEKTPOCTATUYECKUX TTOJICH.
DJIEKTPUYECKUI AUTONb. JIunobHbIN MOMEHT. [lone ToueuHoro aumoJis.

3. TloTok BEKTOpHOTO TMONS. OJEKTpocTaTHueckas TeopemMa laycca B HHTErpajlbHOU W

muddepennmansaoil popme. [ToHsTHE O AMBEPTEHIINN BEKTOPHOTO OIS,
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4. TIlpumenenme TeopeMbl [aycca mmsa pacu€ra snekTpoctatudeckux moneid. [lome cdepsr u
OECKOHEUHOW IIIOCKOCTH, PaBHOMEPHO 3apsDKEHHBIX 10 moBepxHocTu. Ilone OGeckoHedHOro
WIMHAPA U [1apa, PABHOMEPHO 3apsDKEHHBIX 10 00BEMY.

5. lloTeHUMaNnbHOCTH EKTPOCTATUYECKOTO MOJsA. Teopema o HUPKYISILUHN IEKTPOCTATUYECKOTO
nosid. PasHocte norennmanos. Ilorennman. IloTeHuman mnons TodeyHoro 3apspa. I[IpuHnun
CYNEpHO3ULMKM I NMOTeHIHaNoB. CBs3b HaNpsHKEHHOCTM M NoTeHunuana. CHiloBble JMHUM U
SKBUIIOTEHIMAJIbHBIE TIOBEPXHOCTH.

6. DnekTpuyeckoe moje B BemecTBe. [IpOBOIHUKN B AJIEKTPOCTATUYECKOM Toje. [IMdIeKTpuky B
EKTPOCTATUYECKOM  Mone. Bektop mnonsgpusanmu. BekTop  2IEKTpUYECKOM  MHIYKLUH.
[TongpusyemMocTs M AMDJIEKTPUYECKas NPOHULAEMOCTb. Teopema I'aycca Ui OMAIEKTPUKOB.
I'pannuHbIE yCI0BUSL.

7. DIeKTpOoEMKOCTh HPOBOJHMKOB M KOHIEHCATOPOB. EMKOCTh yeIMHEHHOTO HPOBOIHHKA.
EmkocTh konjencaropa. [lnockuii konjaencarop. Cdepudeckuii KOHIEHCATOP.

8. CoenuHeHHUs KOHAEHCATOPOB B AJIEKTPUUYECKON LeMU. DHEPrusl 3apsHKEHHOro KOHJEHCaTopa.
OOBEMHAS TUIOTHOCTH SHEPTUHU DIIEKTPUUECKOTO TIOJIS.

9. /IBwxeHWe 3apsDKEHHBIX YaCTHI[ B JJIEKTPUYECKOM Toje. J[BMKeHHne B OJHOPOIAHOM IIOJIE.
JIBu>keHHE B HEOAHOPOLHOM nosie. I[loTeHnnanbHas 3Heprus 3apsiia B 3JE€KTPOCTaTUYECKOM  IIOJIE.
OHeprus B3aMMOJECHCTBUS CHCTEMBI TOUEUYHBIX 3aPs110B.

10. ITnotHOCTH TOKAa W cuia Toka. 3akoH Oma B auddepeHnuanbHON Qopme. Y aenbHas
MPOBOJIUMOCTh M y/ENbHOE compoTuBieHue. 3akoH Oma B uHTerpainbHoit gopme. CompoTuBiieHHE
npoBoaHuka. [locienoBarenbHOe W TapauieIbHOE COEIUHEHHE MPOBOAHMKOB. HenuHeiiHble
AJIEMEHTHI B LIEISAX MIOCTOSIHHOTO TOKA.

11. PaboTta 1 MOUIHOCTb JEKTPUYECKOr0 ToKa. TerioBoe AeicTBHE NMEKTPHUUECKOro TOKA. 3aKOH
Jxoynsa-Jlenua.

12. CropoHHHE CHIIBI. DIEKTPOABIKYIIAs CHJIa ICTOYHUKA TOKa. 3akoH OMa ¢ y4€ToM CTOPOHHUX
cui1. 3akoH Oma Juig 3aMkHyToi nenu. [Ipasuna Kupxroda.

13. MaruutHoe nose. 3akoH Ammepa. Uuaykuuss MarauTHoro noisi. 3akoH buo-Casapa-Jlamaca.
[IpyHIMI Cyneprno3uMd MarHUTHBIX MoJjiel. MarHuTHoe mnojie GEeCKOHEYHOro MPSMOJIMHEHHOTO
MPOBOAHMKA ¢ TOKOM. [losie KpyroBoro BUTKa ¢ TOKOM Ha €ro OCH.

14. Cuna Amnepa. Cuna Jlopenua. J[BuxeHune 3apsyKeHHbIX YaCTHUI] B MATHUTHOM I10JIE.

15. Teopema I'aycca nist MarHUTHBIX mosneld. Teopema 0 HMPKYJSIMM MarHUTHOrO moss. Pacuér
MarHMTHBIX MOJIEH MPU NOMOIIM TEOPEMBI O HUPKYJIAIUUA. MarHuTHoe nojie O€CKOHEUHO JJTMHHOTO
COJICHOMJAa U TOPOUIAIIBHOM KATYIIIKH.

16. MarnuTHOe moJie B BellecTBe. TOKM HaMarHMYMBaHMs. BexkTop HamarHMuuMBaHUS. MarHuTHas

BOCTIPUUMYUBOCTL U MarHuTHasd IMMPOHUIACMOCTb. BGKTOP HaHpH)KéHHOCTI/I Mar"guTHOTI'O I10JIA.
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17. Tlonstue o naua-, mapa- U ¢eppoMarHeTusme. Teopema O IUPKYJIAIMHUHA MArHUTHOTO TOJS B
BellecTBe. ['paHNUHBIE yCIOBUS.

18. SIBneHue 37EKTPOMArHUTHOW WMHAYKUUHU. 3akoH Dapajes A 3IEKTPOMArHUTHON WHIYKIIHH.
IIpaBuno Jlenna. MakcBeiuIOBCKass TPaKTOBKa SIBJICHHs AJIEKTPOMATHUTHOM MHIYKUMH. Buxpesoe
JIEKTPUUECKOE TIOJIE.

19. Camounpnykuus. MHAykTUBHOCTE. B3auMouHaykuus. DHeprus MarHMUTHOTO TOJSI KaTYIIKH C
ToKOoM. OOBEMHAS TNIOTHOCTh YHEPTUU MArHUTHOTO TOJISI.

20. Ilepexoansie npoueccol B RC- u RL-nemnsix. YcioBue KBa3uCcTalOHApPHOCTH.

21. KonebGarenbuplli kKoHTYp. CBOOOAHBIC He3aryxaromue KosneOanuss B KoHType. CoOCTBeHHas
4yacToTa He3aTyXaloUux KoyiebaHui. 3aryxatouiue konebanus. Jlorapudmuyeckuil gekpeMeHT
3aTyXaHus U J0OPOTHOCTh K0JIEOATENIbHOTO KOHTYPA.

22. TlepemenHblii snekTpuueckuii Tok. Ilomydenume mnepemeHHoro Ttoka. Pesucrop B 1enu
IepeMEeHHOro Toka. TernoBoe AelcTBUE TepeMEeHHOro Toka. JleficTByrolee 3HaUeHne HANpsHKEHUS U
CHJIBI TOKA.

23. KonpaeHcaTop u KaTyliKa HHIYKTUBHOCTH B LU IEPEMEHHOTO TOKA.

24. Pe3oHaHC B IIeNM IepeMeHHOro Toka. [Ipeodpa3zoBanue nepemenHoro Toka. Tpancdopmarop.

25. O60061enus Teopun Makcsenia. Buxpeoe anekrpuueckoe nose. Tok cMemenus. [Ipumepst.
26. Cucrema ypaBHeHMH MakcBeia B uHTerpaiabHoi gopme. Cucrema ypaBHeHHi MakcBemia B
muddepeHnmanbHoM Gopme.

27. DnexTpoMarHUTHBIE  BOJHBI.  BomHOBoe — ypaBHeHHMe. CKOpOCTH  pacnpoCTpaHEHHS
ANIEKTPOMAarHUTHBIX BOJH. OHEPrusi U HUMIYJIbC 3JIEKTPOMarHuTHOro mnois. Bektop VYwmosa-

ITorinTuHra. Ilkana 31€eKTPOMarHUTHBIX BOJIH.

Pa3nea 3. BoainoBble nponeccsl. OnTtuka. KBantoBas ¢pusuka

1. BosHoBOe ypaBHeHHe. YpaBHEHHE MOHOXPOMATHYECKOH Oerymieil BOJHBI, OCHOBHBIE
XapaKTEpUCTUKU BOJIH.

2. DneKTpOMarHUTHBIE  BOJHBL.  BomHOBoe  ypaBHeHHe. CKOpOCTH  pacmnpoCTpaHEHHS
AJIEKTPOMArHUTHBIX BOJIH.

3. DnexTpomarHuTHas npupoja cBera. ONTUYECKH M BUIAMMBIM AMANa30Hbl JIEKTPOMArHUTHBIX
BoJIH. BonHoBoe ypaBHenue. CkopocTh cBeTa. 'apmonmueckas BoiHa. Ilnockue u chepuyeckue
BOJIHBI. BostHOBOM (hpOHT.

4. Tlonspuzanusi AJIEKTPOMAarHUTHBIX BOJIH. JIMHEWHas, Kpyromas, 3JUIMIITUYECKas MOJIIPU3aLUU.
EcrecTBeHHBIN CBET.

5. Hemonoxpomarnyeckue BoaHbl. ClIEKTpalbHbBIN COCTaB CBETOBOI'O UMITYJIbCA.
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6. T'eomerpuueckas onTuKa.

7. WHutepdepeHuuss MOHOXpOMaTHUeCKUMX BOJH. JIBymydeBas wuHTepdepeHuus. Cyneprno3uuus
IUIOCKUX BOJIH. Pa3sHOCTH X0a. Y cnoBus nHTEpHEPEHIIMOHHBIX MAKCUMYMOB U MUHHMYMOB.

8. MHurepdepenuuss B TOHKMX IUleHKaxX. Ilojocel paBHOW TONMIIMHBI W PABHOTO HAKJIOHA.
IIpocBeTneHre ONTUKH.

9. MUurepdepennmonnsie mnpuOopel. bunpusma. bununza. HWHTepdepomerp MaiikenbcoHa.
[Tpumenenne uHTEPHEPEHIIMOHHBIX TPUOOPOB.

10. Tlpunmun Iroiirenca-®Openens. Meron 30H @penens. udpakums DpeHens Ha Kpyriom
oTBepcTHH. 30HHAas IacThHKa. I1satHo Ilyaccona.

11. JIudpaxuus @paynrodepa. Judpakus cBera Ha menu. {udpakimoHHas pacXoIuMOCTb.

12. udpakuuonnas pemerka. [ucnepcunonnas obiacts. Pa3permratoniast ciocoOHOCTb.

13. 3akoHbl oTpaxkeHHs W TpenomsieHus. [lonspusamusi cBeTa NMpH OTPAXKCHUU WU TPEIOMIICHHH.
VYron bprocrepa. Koapduumentsl oTpakeHuss M npeiaomseHus cBera. lloiaHoe BHyTpeHHee
OTpa’KEHHE CBETA.

14. JIBoitHoe JydempeloMJIEHHE B aHU30TPONHBIX Kpucramwiax. [locrpoenue ['roiirenca.
[Tongpuzanus cBera npu ABOWHOM JiyuenpenomiieHuu. [lonspusanonsslie GUibTpbl

15. lucnepcust cBera. DieKTpoHHast Teopus aucrepcud. HopmanpHas U aHOMasibHasi JUCIIEPCHU.
BosiHoBoit maket. I'pynmnoBast CKOpOCTb.

16. TennoBoe U3Ty4YeHUE U €r0 XapaKTePUCTUKHU: U3TyyaTeabHast U MOIJIomaTeabHast ClIOCOOHOCTH,
SHEpreTUYecKasl CBeTUMOCTh. 3akoH Kupxroda.

17. AOGcomoTHO YepHOe Teno U ero Mozelb. 3akoH Credana-borbiimana. 3akonsl Buna.

18. KBanroBas Teopus TemiaoBoro uznydenus. @opmyna [lnanka. O0bsiCHEHUE 3aKOHOB U3ITYYCHHS
¢ nomoIpo popmynsl [Tnanka.

19. TexHuveckre MPUMEHEHUS TEIUIOBOTO M3MydeHus. OnTudeckas TUpOMETPHSL.

20. ®orosnextpuueckuii dpdext. Ombitel ['epma m CromeroBa. OCHOBHBIE 3aKOHOMEPHOCTH
BHemHero goro3ddexra. Kanrosas teopust ¢poroadpdexra. dopmyna DitHmTeitna. BHyTpennuit u
BEHTHJIBHBIN PoTodddekT. [Ipumenenus porospdexra. POTOYMHOKHUTEIH.

21. Dddexr KomnToHa 1 ero 00bsICHEHNE HA OCHOBE 3aKOHOB PEIIITUBUCTCKON MEXaHUKH.

22. KopmyckymspHasi Teopusi cTpoeHusi BemiectBa. Mozaens atomMa TomcoHa OmeITel U dopmyria
Pesepdopna. [Inanerapuas moaens aroma u e€ TpynHoctu. [loctynarer bopa.

23. OmnwiTel @panka u ['epra. DnemenTapHas O0poBcKasi TEOPHUS BOJOPOJHOTO aTOMa.

24. BomuoBele cBoiictBa gactui. OmnbwiTel JleBuccona u [xepmepa. [Iudpakius 31IEKTPOHOB.
I'unoresa ne bpoitna. [lpunuun HeonpenenenHoctu [ aiizendepra.

25. VYpasuenue llpénunrepa. Bonnosas ncu-gpyHkus u ee pusnueckuii cMpIci.
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26. Yactuma B OeCKOHEYHO TIIYOOKOW mMOTeHIHaTbHOH sMme. [IpoxokmeHue dacTuil dYepes
MMOTEHITUATIBHBIA Oapbep.

27. PentrenoBckoe u3imyueHue. TOPMO3HOM U XapaKTepUCTUIECKUN CIIEKTPBI. 3akoH Mo3iu.

28. ATOMHOE SIIpO U €ro OCHOBHBIE XapaKTEPUCTUKU. 3apsI0BOE M MACCOBOE ela. SIepHbIe CUIIbI U
ux npupona. Mzoronsl, nzomepsl u n3obapsl. KanensHast u o0ojoueuHass MOJIENIN CTPOEHHS spa.
Marunyeckue uucna.

29. EctecTBeHHas paJiMOaKTUBHOCTH. 3aKOH PaJMOAKTHBHOTO pacnajaa. PagnoakTHBHOE paBHOBECHE
a-pacnan.

30. TynnenbHbIN 3D dekT, B-pacnan. IIESKTPOHHBIN 3aXBar.

31. HeiitpuHo, y-1y4H, X IPOUCXOXKIECHUE U B3aUMOJEHCTBUE C BEIIECTBOM.

32. DHeprus aTOMHOTO siipa. DHeprus cBsa3u. JledexT macc. Beinenenue sHEpUU NPy ICICHUU SIEP.
ennas peakiusi. ATOMHOE OpYXKHE.

33. Ymopasnsemas 1enHas peakuus. SIepHble peakTopbl U UX TUIBL. YpaH-TpaUTOBBIA pEaKTop.
ITpuMeHeHMe SAEPHBIX PEAKTOPOB. ATOMHBIE JIEKTPOCTAHLIUH U ABUTATEIH.

34. DnemeHTapHbIe YacTUIBl U HMX Kiaccupukanus. OCHOBHBIE XapaKTEPUCTUKU DIIEMEHTAPHBIX
YacTHULL.

35. YacTuupl U aHTHYACTHULbl. B3aumozeicTBue siieMeHTapHbIX YacTHll. B3anMHbIe mpeBpaleHus
3JIEMEHTAPHbIX YACTULl. AHHUTHIALUS YAaCTULl U POXKACHUE Tap.

36. CtpykTypa 3JeMeHTapHbIX yacTuil. KBapku.

5.2.2. IlpuMepHbIe TeMbI 1OMAIIHET0 32/IaHUS

1. MarepuansHas Touka JBMKeTCs B mockoctd XOVY 1o 3akony T = At’i +Btj, rne 4=1 M/c?,

B=12 m/c, | ¥ | enuHMuHBIC (Aa3UCHBIE BEKTOPHI JEKAPTOBOI CHCTEMBI KOOpAMHAT XOV.
Haiiti yrosi Mesxmy BEKTOpaMH CKOPOCTH U M YCKOPEHHS d TOYKH B MOMEHT BpeMeHH t) =3 c.
HapucoBarh TpacKTOPHIO IBIKEHHUS TOUKH.

2. MarepuanpHas Touka JBIKeTCs B TiockocTH XOY mo 3akony T = (At*+C)i +(Bt*+D)], e

A=1 M/C3, B=-2 M/C3, C=-1m, D=3 M. M30o0pa3uTh TpaeKTOpHIO ABWXKEHHUS Touyku. Ha

TPACKTOPUM YKa3aTh IOJIOKEHHE TOYKM B MOMEHT BpeMmeHHu t; = 1 ¢. Halitu Momynu BEKTOpOB

CKOPOCTH U W YCKOPEHHsI d TOYKH B 3TOT MOMEHT. HaiiTi Takke BEeKTOp mepeMeleHus S u
nyTh | TpoiieHHbIE TOUKO# 3a BTOPYIO CEKYHITY IBHKCHHSL.

3. JIBe TOUKM MBMKYTCS B TTOCKOCTH XOV 1o 3akoHam 7= Al +Bt] u F,=Ct3i +Dfj, tne 4=1
M, B=3 m/c, C=25wm/c? D=2 wm/c. Haiiti paccrosiare MekIy TOYKAMH B MOMEHT BPEMEHH

t =1 c, a Taxke yron Mexy BEKTOpaMU CKOPOCTENW TOYEK B ITOT MOMEHT.
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10.

11.

12.

MarepuanbHass TOYKa ABKMIKETCS B IUIOCKOCTH XOV ¢ yCKOpeHHEM ¢, M3MEHSIONIMMCS CO
BPEMEHEM I10 3aKOHY d,= AT +Btj . HaiiTi 3aKoH ABIKCHHS TOUKH (ypaBHEHHE 3aBUCHMOCTH
paanyca-BeKTOpa TOYKH OT BPEMEHH), €CId B HadajibHbli MoMeHT Bpemenu (t=0) Touka
HaxXOAMIach B Hauajle KOOPIUHAT U MMeNa CKOPOCTh U = Ci + DT (4, B, C u D - usBecTHBIE
MTOCTOSIHHBIE BEJIMUMHBI).

MarepuanbHas TOYKa JBHMIKETCS 1O OKPYKHOCTH IO 3aKOHY @ =ot+ ft°, tne a =6 pauc,
p=-2 paz[/cz. HaiiT yrioBoe yckopeHre TOYKH B MOMEHT, KOT1a OHA OCTAaHOBHUTCSI.

Touka ABIXKETCS TI0 OKPY)KHOCTH pammyca R mo 3akony ¢ =@ Sinkt, rme ¢, u K wusBectHbIC

IIOCTOsIHHBIE. HaliTh 3aBUCUMOCTB OT BPEMEHHU MOJYJIEH CKOPOCTH M YCKOPEHHSI TOUKH.
Touka nBHKETCS MO OKPY)KHOCTH paauyca R=1M c yrioBbIM yCKOpEHHEM €, 3aBUCSILIUM OT

pao

2
C

pao
, B=3—

c

BpPEMEHH I10 3aKOHY &=+ ft, tne a =1 . Haiitu nyTb, nipoiiieHHbIN TOYKOM

34 BTOPYIO CCKYHAY ABUKCHUA. Hauanesnas CKOPOCTb TOYKH paBHA HYJIIO.

Touka nBHXKETCS IO OKPYXKHOCTH paguyca R =1 M co cKopoCTbiO ©, 3aBUCSILEN OT BPEMEHU 110
— ot + A 12, p=32 . Hait
3akoHy v =al+ A, e a = P p= = AT YroJl MEXKIy BEKTOpaMU CKOPOCTH U

YCKOpEHHUsl TOUKH B MOMEHT BpemeHu t = 1 c.

Touka nBHXKETCS 3aMEUIEHHO IO OKPY)KHOCTH paaudyca R, Tak 4YTO €€ TaHI€HLIHaJIbHOE U
HOPMaJIbHOE YCKOPEHMS B KaXKIIblii MOMEHT BPEMEHHM paBHBI JIpYr Apyry no Moxymo. Haiitu
3aBUCHMOCTB OT BPEMEHU €€ YITIOBOW CKOPOCTH M YIVIOBOr0 ycKopeHMs. HauanpHas ckopocThb

TOYKHU PaBHA U, .

C kaxkoit CKOpPOCTBKO B MOMCHT CTapTa PAaKETbl HYXXHO BBICTPCJIWUTL W3 IYIIKU, YTOOBI

M
TIOPa3uTh PAKETy, CTAPTYIONIY0 BEPTUKAILHO ¢ yckopenueM a = 30— ? PaccTosHue OT mymiKu
c

no muaun crapta | =500 . ITymka crpenser mox yriiom o = 45° K TOpU30HTY.

I[Ba KaMH: 6poca10T OOHOBPCMCHHO TaK, KaK IMOKAa3aHO Ha

pucynke 1.17. Ha kakom paccrosauu | or ocHOBaHuUs GarmHu :':,
JI0JDKHA HAaXOAUTHCS TOYKAa OpOcaHMs BTOPOTO KaMHS, YTOOBI f_,
h
KaMHH CTOJKHYJIUCh B BO3ayxe? Boicora OGammm h=10m; g
. M M /
HayaJbHBIE CKOPOCTU KaMHel U,;=5—, v,=20—. —:g
c c

C moBepxHOCTH 3eMIM OpOCHIM KaMEHb MOJA YITIOM o K Puc. 1.17

FOPU30HTY, COOOIIMB €My HaudaJbHYK CKOpocTh v,. HaliTu paauyc KpUBHU3HEI

TPaeKTOPHH Kak (PYHKIIMIO BBICOTHI MOAbEMA Tella pu ABMKeHUU. [log KakuM yriom « cienyer
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13.

14.

15.

16.

17.

18.

19.

20.

21.

OpocaTh KaMeHb, YTOOBI JATBHOCTh €ro rnosieTa Obula MakcuManbHa? COMpOTHBICHUEM BO3IyXa

peHeOpeyb.

M
C BepmMHBI TOPBI OPOILICHO TENO B TOPU3OHTATEHOM HAIpPaBIEHHU €O CKOpocThio U,=10—.
c

Onpenenuts HOPMAIBHOE U TAHTCHIIMATBHOE YCKOPEHHUS TeJa CIYCTs JIBE CEKYH/IbI ITOCIIE Havasa
nBikeHus. ConpoTHBIEHUEM BO3lyXa peHeOpeyb.

Yactuna npmxerca B miockoctd XOV paBHOMEPHO CO CKOPOCTHIO » MO Mapaboiudeckont
2 o
Tpaektopur Yy =KXx“, rme K - momokuresbHas MoCTOsHHas. HaiiTk yCKOpeHHe YacTHIBI B

MOMEHT IIPOXOXKICHUS Hayasia KOOpAUHaT.
Yactuna aeuxkercs B miaockoctd XOV, npuuém e€ npsiMoyrosiabHble KOOPIUHATHI 3aBUCAT OT

BpemeHu t cinenyromumM obpazom: X = AcCoSat, y =Bsinat, rae 4, B u @ NOJ0KHUTEIbHBIE

[IOCTOSIHHBbIC. HalTu TpaeKTOpHUIO ABMIKCHUSA 4YaCTHULBI, 3aBUCUMOCTb €€ CKOPOCTH U
yCKOpeHUs: OT BpeMeHu. OnpenenuTs paguycbl KPUBHU3HBI TPAEKTOPUM B TOUYKax €€
NepecevyeHus ¢ ocsAMU KoopauHart. [lokaszaTh, 4TO BEKTOp YCKOPEHHs YacTUIBI B JIFOOOH
MOMEHT BPEMEHM HAIIPABIICH K Ha4al1y KOOPANUHAT.

MarepuanpHasi TOYKAa JBW)KETCS I0 KPUBOJIMHEHHOW  TPAaeKTOPUM C TaHI'€HLUAIBHBIM

YCKOPEHHEM, 3aBUCSIIUM OT BpeMeHHU Io 3akoHy a = A+Bt, rne A=2 M/CZ, B=1 wm/c’.

Hailith myTe NpoWMIEHHBIA TOYKOW 3a IEpBbIE IATh CEKYHJ [BHKECHHUS, €CIM HadaJlbHas

M
CKOpPOCTb TOUKH U,=5—.
c

= - . M
MarepuanbHas TOUKa JBIDKETCA B TockocTH XOV 1o 3akomy T = Ati +Bty, rme 4=1—,
c

M o
B =0,5— . Haiith HOpMalbHOE M TaHIE€HUMAILHOE YCKOPEHHS TOYKH W PajMyCc KPHBH3HBI
c

TPAeKTOPUH B HAYAJIbHBIA MOMEHT BPEMEHH.
Haiitu yckopenue Ten B cucteme, mokazaHHOUM Ha pucyHke 2.13. Maccel Tenr m; u my. Maccamu
0JI0Ka ¥ HUTH, a TAaKXKe TPEHUEM B CUCTEME IIpeHeOpeyb.
HaiiTn yckopeHue Tenm M CUIy HATsDKEHUS HUTH B CHCTEME, IOKAa3aHHOW Ha puUCyHKe 2.14.
Maccer Tenn my = 2 kr, Mz = 1 xr. KoaduuuenT Tpenus Tena o HoBEPXHOCTb
crona i = 0,3. B HauaJIbHBIIT MOMEHT TeJIa MOKOWJIKC.
C kakoi MaKCHUMaJbHOM CKOpPOCTBIO MOJKET JIBUTaThCs aBTOMOOWIb Ha
noBOpoTe paanycoM 3akpyriaeHus R = 100 M, 4ToObI €ro «He 3aHec0», eClin Puc. 2.14
K03 puLeHT TpeHus mwuH o popory u = 0,47?
CnyTHHK, HCIONb3yEMbIH B CHCTEME TEJIECBS3H, 3alyIIeH B IJIOCKOCTU 3€MHOI'0 HKBATOpa Tak,

YTO BCE BpEMsI HAXOJWUTCS B 3€HUTE OJHOM M TOM K€ TOYKM 3eMHOro mapa. Haiitu pamuyc
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22,

23.

24,

25.

26.

27,

28.

opouthl crnytHuka. Pammyc 3emmm R = 6400 kM, ycKkopeHHE CBOOOJHOTO TAJIEHUSA Y
noBepxHocTy 3emun g = 9,8 M/,

Ha xpato ropusonTanmpHOro amcka paguyca R =0,5 M HaxomuTcs ManeHbkas maiba. Jluck
HAUMHAIOT PACKPY4YMBATh BOKPYI BEPTUKAJIBHOW OCH, MPOXOJAIIEH 4Yepe3 ero LEHTp, TakK, YTO

YTOI €ro MoBOPOTa 3aBUCHT OT BpeMeHH t mo 3akony ¢ = At® rae A = 1 pan/c®. Uepes Kkaxoe

BpeMsl Iaiiba COCKOJIB3HET ¢ AMcKa, eciu Kod(h(UIMEHT TpeHus

F
w=0,2?
Kakyto ckopoctb coobmaer QyrOoaMcT MsA4y MpH yaape, €ciu Frax1---
MaKCUMaJibHasi CHJIa, C KOTOPOW OH JEHWCTBYeT Ha Ms4, Fpax =
3,5'103 H, Bpems ynapa :=810%¢? Macca wmsua m=0,5 xr. >
Cuurarp, 4YTO cCHJa, ACHCTBYIOIIas Ha M4 BO BpeMs ynapa, Puc. 2.1.

HapacTaeT M CIaJlaeT 1o JIMHEHHOMY 3akoHYy (puc. 2.15).

Yenosek maccoid M =75 kr mpeiraer ¢ 6epera B 101Ky. Ero ckopocTh ropuzoHTallbHA U PaBHA

Vo, =4 ™/c. Ha kakoe paccrosHue mnepemecturcs monaka? Cuiia TpeHHs JIOAKH O BOIY
H-c

NPONOPIHUOHATIBHA CKOPOCTH M KOAPPHUIIMEHT MPOMOPIHOHAIEHOCTH K = 10 .
M

Jlocky mMaccoit m = 1 Kr OTTOJKHYJIM OT Oepera npyja, COOOIINB €ii Ha4allbHYI0 CKOPOCTh 0 = 3
Mm/c. Yepes kakoe BpeMs JOCKa JIOCTUTHET JPYroro Oepera, €Ciid pacCTOSHUE MEXITy Oeperamu

H-c
S =10 mM? Cua conpoTUBIEHHS BOJbI IPONOpLHOHAbHA ckopocTu: F =Kkvu, roe x = 0,2 .
M

Paszmepamu gocku npeneOpeyb.

Kamenp maccoit m manaer BOJIM3M MOBEPXHOCTH 3eMiu 0e3 HayanbHOM ckopoctu. Haiitu
3aBUCHUMOCTb CKOPOCTHM KaMHs OT BpeMeHHM. (CuuTaTh, YTO CHJIA COIPOTHUBIICHUS BO31yXa
HPOMOPLHOHATBbHA cKopocTh: F =Kv, rae k — u3BecTHas MOCTOsIHHAS. Y CKOpPEHHE CBOOOTHOTO
najeHus g.

[Tapamrotuct maccot My =80 Kr magaer MpU OTKPBITOM MapalloTe € yCTAHOBUBUIEHCS
cKkopocThio v1 =5 M/c. Kakoit Oyner ycraHOBHBIIAsics CKOPOCTh, €CJIM Ha TOM JK€ Mapalore
CIyckaeTrcd MaJbuuk maccod My =40 kr? Cuia CONpOTHBIEHHS BO3yXa IMPONOPLUOHAIBHA
KBajipaTy ckopoctu: F =kuv?.

Tpu kamus maccamu Mp; =100 1, M=200 r u M3=300 r AOBMXKYTCI CO CKOPOCTAMH

0,=51 =3 +4ix(mlc), 6,=21 —6] -2k (mlc), D=1+ ] +2&(m/c) cooTBerctBenHO. Haiit

MOAYJIb BEKTOpa CKOPOCTU ABHUIKCHUA LCHTpPaA MaccC. (I , J,k - CAVUHUYHBIC OasucHBIC BCKTOPBI

HeKapTOBOﬁ CHUCTCMBI KOOp)II/IHaT) .
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29.

30.

31.

32.

33.

[TnacTunrHOBBIN ap OpOCalOT BEPTUKAIBHO BBEPX CO CKOPOCTHIO 0, = 10 M/c. OgHOBpEMEHHO
¢ BBICOTHI N =7 M HaunmHaeT cBOOOIHO MaaaTh JAPYrOl TOUYHO TAKOM e miap, Kak MOKa3aHo Ha
pucynke 2.12. C xakoil CKOpPOCTbIO YMaja€T Ha 3eMJII0 KOMOK IacTuinHa? ConpoTUBICHHEM
BO3/yXa MpeHeOpeyb.

2.13. Tenexxka maccoit M IBHKETCS IO TOPU3OHTAIBHOW TOBEPXHOCTH CO CKOPOCTBHIO 0,. B
MOMEHT BpeMmeHU t= (0 HauMHaeT UATH CHEr, MaJalouuil BepTHKaibHO. HaliTu 3aBUCHMMOCTH
CKOPOCTH TEJICKKH OT BPEMEHH, €CIIM Ha TEJIEKKY €XKECEKYHIHO MajaeT macca cHera u. CHer ¢
TEJIC)KKH He ciieTaeT. TpeHneM npeHeopeds.

Pakera cTapTyeT ¢ MOBEpXHOCTH 3€MJIM U JBHKETCS BEpTUKaIbHO BBepX. CuMTas ycKopeHue
CBOOOAHOTrO mMajeHuss § TOCTOSHHBIM M MpeHeOperas CONMpOTHBICHHEM arMmocdepbl, HaWTH
3aBUCUMOCTh CKOPOCTH pakeThl OT BpeMmeHu moséra. [lepBoHayanbHash Macca pakeTbl ¢
TOTUIMBOM My, PACXOJ TOTUTHBA IMTOCTOSIHEH U PaBeH p. [IpOMyKThI CropaHus BEUICTAIOT U3 PAKETHI
C TIOCTOSIHHOM OTHOCHUTENFHO HEe€ CKOPOCTHIO U.

Pakera, nBurascb B KOCMHYECKOM IPOCTPAHCTBE CO CKOPOCTBHIO ¥ TOMAaJaeT B OOJAKO MbUIH
IUTIOTHOCTBIO p. Kakyro CHIIBI TSATH TOJDKHBI Pa3BUBATh JBUTATEIN PAKETHI, YTOOBI OHA JBUTAIACH
C TIOCTOSIHHOM CKOpOCTBbIO? Yaapbl MBUIMHOK O pakeTy cuuTarh Heynpyrumu. [lmomans
71000BOTO CEYCHUS PAKETHI S.

BonoMErHblii KaTep IBMXKETCS C TMOCTOSHHOM CKOpPOCTBbIO, 3a0upas 3a00pTHYIO BOIY U
BBIOpachIBast Ha3aJl CTPYIO CO CKOPOCTHIO U = 15 M/c oTHOCcHTENbHO KaTtepa. Macca exxeceKyHIHO

BbIOpacsiBaeMoil Boabl 4 = 150 kr/c. Haiitu ckopocTh kaTepa, eciau AeUCTBYIOIAas Ha HEro cuiia

H -?
o

CONPOTHBJIEHHUs MPONOPIMOHANbHA KBajpaTy ckopoctu: F =ko®, riex =7,5
M

1. DJ1eMeHThI KHHEMATHKU

1.1. [Tapoxox unet no peke ot nyHkTa A 10 nyHkTa B co ckopocteio 10 kM/4, a 0O6paTHO - CO

ckopocThio 16 kM/4. Haiitu: 1) cpemHior0 CKOpOCTh Mmapoxoja, 2) CKOpOCTh TeueHus peku. [12,3

km/4, 0,83 m/c]

1.2. CKOpOCTB TCUYCHUSA PCKU 3 KM/‘-I, a CKOPOCTb ABHUIKCHUSA JIOAKH OTHOCHUTCIIbHO BOJBI 6 KM/4.

OHpeI[CJ'II/ITC, oA KakuM YyrijioM OTHOCHUTCIILHO Geper a JOJDKHa JIBHUIaTbCA JIOJKA, YTOOBI MPOIIBITh

nonepex pexu. [60°]

1.3. Benocunenuct npoexas MepByr MOJOBUHY BPEMEHH CBOErO JIBUKEHHS CO CKOPOCThIO 16

KM/4, BTOPYIO IOJIOBUHY BPEMEHH — CO CKOpOCThIO 12 kM/4u. Ompenenute CpeaHIO CKOpPOCTh

JBIDKCHHS Bejocuneaucta. [ 14 km/4]
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1.4. BenocuneaucT mpoexai MEpByO MOJOBUHY IMYTH CO CKOPOCTHIO 16 KM/4, BTOPYIO MOJIOBHHY
MyTH — CO CKOPOCThIO 12 km/4. OmnpenenuTe CpeIHIO CKOPOCTh ABMIKEHUs Benocunenucra. [13,7

KM/

1.5. CtyneHT mpoexai NOJOBUHY ITyTH HA BEJIOCHUIIEE CO CKOpOCThi0 16 km/4. [lanmee B TeueHue
MOJIOBUHBI OCTABIIETOCS BPEMEHHM OH €XaJl CO CKOPOCThIO 12 KM/4, a 3aTeM /10 KOHIa IMYyTH IIel
MEIIKOM CO CKOPOCTBIO 5 KM/4. OmpenenuTe CpeIHIOI0 CKOPOCTh JIBMD)KEHHS CTYAEHTa Ha BCEM

nyta.[11,1 km/4]

1.6. Ilocne ymapa KIIOIIKOM mIaiida CKOJIB3UT MO JIBbJY C HMOCTOSIHHBIM YCKOpeHHeM. B KoHIie
ISTOM CeKyHJBI IOCIE Hauajla ABMXKCHUS €€ CKOpPOCTh Oblia paBHa 1,5 M/c, a B KOHIE IIECTOM
CeKyH[bl aiiba ocraHoBuiack. C KakMM YCKOpEHHEM JIBUrajlach I1aiiba, Kakod ImyTh HpoIUIa U

KakoBa ObLIa €€ CKOpOCTh Ha paccrossHuu 20 M oT Havana aswxkenus? [1,5 m/ c?, 27 m, 4,6 M/c]
1.7. Teno, OpollIeHHOE BEPTUKAIBLHO BBEPX, Uepe3 3¢ Mocie Hayaia IBUKEHUS UMENIO CKOPOCTh 7
M/c. Ha kakyr0 MakCHMaJIbHYIO BBICOTY OTHOCHTEIHHO MecTa Opocka MOAHSIIOCH Teno? CuuTtaTh

g =9,8m/c’. ConpoTuBienreM Bo3ayxa peHedpeus. [67,6 M]

1.8. Teno majmaeT BEpTUKAIBHO C BBICOTHI 19,6 M ¢ HyJIeBOI HayanbHOU CKOpOCThIO. Kakoil myTh

npoitaer Teno: 1) 3a nepByto 0,1 ¢ cBoero aBmxenusd, 2) 3a nocieaniow 0,1 ¢ croero ABMxKeHUs?

Cunrath ¢ = 9,8m/c?. ConpoTupieHnem Bo3ayxa nperebpeus. [0,049 M, 1,9 m]

1.9. Teno mamaer BEpTUKAIBHO € BBICOTHI 19,6 M ¢ HyJIEBO HadaJlbHOM CKOPOCTBIO. 3a KAaKOE

Bpemsi Teno mpouaeT: 1) mepBwiid 1 M cBoero mytu, 2) mocneaHuii 1 M cBoero mytu? CuutaTh

g =9,8m/c?. ConpornBienreM Bo3ayxa npeHebpeus. [0,4¢, 0,05¢]

1.10. C GamHu B rOpU30HTAIBHOM HalpaBiIeHUH OPOIIEHO TEJIO ¢ HayalbHOU CKOpocThio 10 m/c.

IIpenebperast cONpoTUBICHUEM BO3/1yXa, ONPEAEINTE JUIsl MOMEHTA BpeMeHH t = 2 ¢ mocie Hayana
IBUKEHHs: 1) CKOpOCTh Tema; 2) paanyc KpUBH3HBI TpaekTopuu. Cunrtats ¢ = 9,8m/c”. [22 m/c, 109
M]

1.11. Kamens OpolieH TOpH30HTAIBHO CO CKOPOCTBhIO Sm/c. Ompenenure HOpPMaIbHOE U
TaHTeHIHATbHOE YCKOPEHHs KaMHS uepe3 1 ¢ mocle Hauanma apikenus. Cumrate ¢ =9,8m/c’.
ConpoTtuBneHueM Bo3ayxa npenedpeus. [4,45 M/c?, 8,73 M/c?]

1.12. KameHnp OporieH Tropu30HTaIbHO cO ckopocTeio 10 wm/c. Haiitu pamuyc KpuUBH3HBI
TPaeKTOpHH KaMHsS uepe3 3 ¢ mocie Hayanma aewkenns. Cumrate ¢ =9,8m/c’. ConpoTusieHue
BO3/1yXa HE yUUTHIBATH. [305 M]

1.13. MarepuanpHasi TOYKa HA4YMHAET ABUIATHCS IO OKPYKHOCTU paguycoM I =25 cm ¢

IOCTOSIHHBIM TaHT€HIMAJILHBIM yCKopeHuem a,_ = 0,5 eM/c?. Onpenenute: 1) MOMEHT BpEMEHH, TIPH
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KOTOPOM BEKTOp YCKOpPEHHUs @ 00pa3yeT ¢ BEKTOPOM CKOPOCTH U yroi 45°; 2) myTbh, MPOHIEHHBINA
3a 3TO BpeMs JBUXKYIIEHCs TOUKOM. [1) J5 c;2) 1,25 cMm]
1.14. JIuneitHass CKOPOCTh TOYKH, HaxXOJMSIICHCS Ha 000/1¢ BpallalolIerocs AuUcKa, B TPH pasa

0oJbIlIe, YeM JIMHEWHAss CKOPOCTh TOYKHM, HaXoJsmieics Ha 6 cM Ommke K ero ocu. Omnpenenute

pamuyc aucka. [9 cm]

1.15. Koneco Bpamiaercsi ¢ MOCTOSIHHBIM YIJIOBBIM YCKOPEHHEM 3 paz[/cz. Onpenenure paanyc
KoJieca, €ciiu yepe3 1 ¢ rnociie Hadyana ABMKEHUS MOJHOE YCKOpeHue KoJieca 7,5 M/c?, [79 cMm]

1.16. JIBa aBTOMOOMJIS, BBIEXaB OJHOBPEMEHHO M3 OJHOTO MYHKTA, JBHXKYTCS MPSMOJIUHEHHO B

OHOM HANpPaBIeHHH. 3aBUCHMOCTb MPOMJIEHHOTO MU MyTH 3a7aeTcs ypaBHeHusMu S, = At + Bt?

u S, =Ct+Dt*+Ft®. Onpesnenure 3aKoH M3MEHEHHS OTHOCHTEIHHOM CKOPOCTH aBTOMOOHIIEH.
[v= A-C+2(B-D)-t—3Ft?]

1.17. Kunemarudeckue YpaBHEHHUs [BIDKCHHS JABYX MAaTEPUAIBHBIX TOYEK HMEIOT BUJ
X, =A+Bt+Ct’> u x,=A +B,t+C,t>, tme B,=B,, C,=-2m/c’*, C,=1m/c’.
Omnpenenute: 1) MOMEHT BPEMEHH, /11 KOTOPOTO CKOPOCTH 3THX TOYEK OyIYyT PaBHBI; 2) YCKOPCHHUS

a, u a, g 3Toro Momenra. [1) 0; 2) - 4 M/c%; 2 M/Cz]

1.18. Jluck Bparmiaercsi Tak, 4TO 3aBUCUMOCTb JIMHEHHON CKOPOCTH TOYEK, JEKaIlUX Ha 00oje
2 2
JICKa, OT BpeMEHH 3a1aeTcst ypaBHeHnem v = At + Bt? (A =0,3 m/c®, B = 0,1 m/c®). Onpenenure
panuyc, ecid K KOHIY 2 CeKyHJbl JBHXKEHHsI BEKTOp MOJHOIO YCKOpPEHHsI 00pa3yeT ¢ BEKTOpOM
ckopocTH yron@ = 86°. [0,1 m]
1.19. HopmanbHOE YCKOPEHHE TOUKH, JTBIKYIIEHCS 110 OKPYKHOCTH paanycoM I =4m , 3amaercs

4
ypaBHenueM a_ = At’, rne A = 4 m/c”. Onpenenure: 1) TaHreHIMATLHOE YCKOPEHHE TOUKH; 2) MyTh,
NpoiiIeHHbI TOukoM 3a Bpemss t; = 5 ¢ mocne Hayana JABWXKEHHs; 3) IMOJHOE YCKOpPEHHE s

MoMmeHTa Bpemenu t, =1c. [1)4 M/c?; 2)50 M; 3) 42 M/c?]

1.20. 3aBUCUMOCTh NPOWJIEHHOI'O TEJIOM MYTH S OT BPEMEHH ! BBIpaXKaeTCs ypaBHEHUEM

2 3 2
s=At—Bt?+Ct® (A =2 m/c, B =3 m/c?, C =4 w/c*). anummure BHIpaKeHHs 1Isi CKOPOCTH U
yckopeHusd. Onpeznennre Juisi MOMEHTa BpeMEHH t = 2C 1ociie Hayasia JABW)KEHHUsI IIPONACHHBIN ITyTh,

CKOPOCTh U ycKopeHwue. [24 m; 38 M/c; 42 M/c?]

1.21. 3aBUCMMOCTH MpPOWIEHHOTO TEJIOM IYTH OT BPEMEHM 3aJaéTCs ypaBHEHHEM

s=A-Bt +Ct? , Tme A=5M, B=4m/c, C =1m/c®. 3anummre BBIpAXEHUS ISl CKOPOCTH H
yckopenusi. Onpenennure s MOMEHTa BpeMeHH t = 3C mocie Hadana ABUKCHHS IPONHICHHBIN MYTh,
CKOPOCTB 1 yeKoperue. [2m; 2m/c; 2 m/c’]
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1.22. 3aBHUCUMOCTh MNPOWJIEHHOTO TEJIOM IIYTH OT BpPEMEHM 3aJaéTCsi ypaBHEHUEM
s=A+Bt +Ct?+Dt?, rie A=0,1m, B=0,Im/c, C=0,14m/c?, D=0,01m/c’. 1) Yepes CKOIBKO
BpEMEHU T0CJIe Haydaja JBM)KEHUS YCKOpeHHe Teia OyaeT paBHO 1m/c?? 2) Yemy paBHO cpelHee
YCKOpEHHE Tejia 3a 3TOT MPOMEXyToK BpemeHu? [1) uepes 12c¢; 2) 0,64 M/CZ]

1.23. 3aBUCHUMOCTh IpPOWJIEHHOTO TEJIOM IIYTH OT BPEMEHM 3aJaéTCsi ypaBHEHHUEM
s=A-Bt +Ct?, rze A=6M, B=3wm/c, C=2m/c’. HaiiTH CpEIHIOI0 CKOPOCTb U CpELHEE
YCKOpEHHE B MHTEpBasie BpeMeHHu oT 1¢ 1o 4¢. [ =7m/c; a =4M/c2]

1.24. 3aBUCHMOCTH IPOMJEHHOIO TEJIOM IIYyTH IO OKPYXHOCTH paguycoM I =3m 3a1aercs

ypaBHeHneM S = At’ + Bt (A =0,4 m/c?, B =0,1 M/c). s momenTa Bpemenu t = lcnocne Havana
JBIKEHUSI OTMPEIEINTe HOPMAJIbHOE, TAHTCHIMAIBHOE U TOJHOE yckopeHwus.[0,27 M/CZ; 0,8 M/CZ;

0,84 m/c?]

1.25. Paauyc-BeKTOp MaTepHaabHON TOUKH H3MEHSAETCs CO BpeMeHeM Mo 3akoHy T =t°i +3t%j,

r7ae i, ] - opThl oceil X ® Y. OmpegenuTe Iis MOMEHTA BpeMeHH t = | ¢ MOZYIb CKOPOCTH H
MOAYJb YCKOpeHus. [6,7 m/c; 8,48 M/Cz]

1.26. Pagmyc-BeKTOp MaTepUaIbHOM TOYKM M3MEHSIETCS CO BpEMEHEM IO 3aKOHY
F=4t2T+3tj?+2lZ. 3anumuTe 3aBUCUMOCTH CKOPOCTH M YCKOpeHus oT BpeMeHu. Ompexpenure

MOJYJIb CKOPOCTH B MOMEHT BpemeHH t =2 c. [16,3 m/c]

1.27. Quck paauycom 10 cMm Bpaiiaercs BOKPYr HEMOABM)KHOM OCH TaK, YTO 3aBUCHMOCTH yIJja
TIOBOPOTA pajiMyca AMCKa OT BpeMeHH 3afaeTcsa ypaBHeHueM @ = A+ Bt+Ct? +Dt® (B =1 pan/c,
C =1 pan/cz, D=1 pazL/c3). Omnpenenute A Toyek Ha 000/€ JUCKA K KOHILY BTOPOH CEKYHIbI
MOCJIe Havajla JBUKEHHS TaHT€HIMaJIbHOE, HOPMAJIbHOE U MOJIHOE yCKopeHus. [ 1,4 M/CZ; 28,9 M/CZ;
28,9 m/c?]

1.28. luck BparaeTcsi BOKPYT HETOBMKHON OCH TaK, YTO 3aBUCUMOCTH yTIJIa TOBOPOTA pajuyca
JCKa OT BpeMeHHM 3ajaercsi ypasHenneM @ = At? (A=0,5 pam/c?). Onpenennre K KOHILY BTOPOii
CEKYH/Ibl ITOCIIe Hayaja JBHXKEHHS: 1) yIJIOBYIO CKOpPOCTh JHMCKa; 2) yIJIIOBOE€ YCKOpEHHUE JUCKa; 3)
JUIS TOYKH, Haxojsielcs Ha paccTosHun 80 ¢cM OT OCH BpallleHUs], TAaHT€HLIMAJIbHOE, HOPMAJIbHOE U
noytHoe yckopenwus. [1) 2 pan/c; 2) 1 pan/cz; 3)0,8 M/c?, 3,2 M/c?, 3,3 M/Cz]

1.29. luck BpamaeTcs BOKPYTr HEMOBM)KHOM OCH Tak, 4TO 3aBUCUMOCTH yIJja MOBOPOTa pajnyca
JCKa OT BPEeMEHH 3ajaercs ypaBHeHueM @ = At?( A=0,1pan/c?). OnpenennTe MOIHOE YCKOPEHHE

TOYKH Ha 060,216 AUCKa K KOHIY BTOpOI\/’I CCKYHJIbI ITOCJIC HadYajla ABWXCHHA, €CJIM B 3TOT MOMCHT

. . 2
JUHEWHas CKOpocTh 3Toi ToukH 0,4 m/c. [0,25 m/c?]
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1.30. uck pammycom 0,2 M Bpamiaercsi BOKPYI HENOABHKHOW OCH TakK, YTO 3aBUCHUMOCTh
YTIIOBOH CKOPOCTH OT BPEMEHH 3ajaeTcs ypaBHeHHeM @ = 5At?, rne A=1pad/c® . Onpenenute s
TOUYEK Ha 000/i€ JAMCKAa K KOHIy MEPBOI CEKYyHbI MMOCJIC Hayayia JBM)KECHUS IOJIHOC YCKOPEHHE U

2.
YKCII0 000POTOB, CICIAHHBIX JUCKOM 3a NIEPBYIO MUHYTY JABMKeHus. [5,8 m/c”; 15, 9]

1.31. duck paguycom 10 cM BpamaeTcsi Tak, YTO 3aBUCUMOCTD YIJia TOBOPOTA paauyca JucKa OT

BpeMeHH 3afaeTcs ypaBHeHneM @ = A+ Bt® (A =2 pan, B =4 paz[/cg). OnpenenuTe JUIsl TOYEK Ha

o0oze koineca: 1) HOpMaIbHOE YCKOPEHHE B MOMEHT BpEMEHHU 2 C; 2) TaHT€HLUAaJIbHOE YCKOpPEHUE

JUISL 3TOTO KE MOMEHTa; 3) yroJjl MoBOPOTa, PU KOTOPOM ITOJTHOE YCKOPEHHE COCTABIISIET C PaJNyCOM

koneca 45°. [1) 230 m/c%; 2) 4,8 m/c%; 3) 2,67 pax]

¥ -1
1.32. ﬂKOpb QJICKTPOABUIATCIIAA, UMCHOIIUN YaCTOTY BpalllCHUSA 50 c , IIOCJIC BBIKJIFOYCHHMA TOKA,

caenaB 628 000poToB, ocTaHoBwWICA. OnpeneauTe yriioBoe yCKopeHue sikops. [12,5 paﬂ/cz]

1.33. Koseco aBTOMOOMIJIS BpalaeTcsi paBHO3aMEMNJICHHO. 3a BpeMs 2 MHUH OHO H3MEHUIIO
-1
yacToty BpamieHusi ot 240 go 60 mun . Onpexnenure: 1) yrioBoe yCKOpeHHE Kojieca; 2) YHCIO

MTOJTHBIX 000POTOB, CHIEIAHHBIX KOJIECOM 3a 3To Bpems. [1) 0,157 paz[/cz; 2) 300]

1.34. Koneco, Bpamasch paBHOYCKOPEHHO, OCTHIJIO yrioBoil ckopoctu 20 paxa/c uepe3 10

000pOTOB MocJje Havana BpamieHus. Haiiaure yrmoBoe yckopeHnue kojeca. [3,2 pan/c?]

1.35. Koneco cryctst 1 MUH mociie Havyalia BpalieHus IpuoOpeTaeT CKOPOCTh, COOTBETCTBY IOLIYIO
gactote 720 o6/muH. Haitnure yrimoBoe yckopeHue Kojeca U YUCiI0 000pPOTOB, CACIAHHBIX KOJIECOM

3a 9Ty MUHYTY. /I[BUKEHUE CUNTATh PaBHOYCKOPEHHBIM. [1,26 paz[/cz; 360 00]

1.36. Koneco, Bpamasich paBHO3aMeIJIEHHO, TPH TOPMOXKEHUH YMEHBIIIUIIO YaCTOTY BpaIlleHHS 32
1 mun ¢ 300 o6/mMun no 180 o6/muH. Haiinure yrioBoe ycKOpeHHE KoJjieca M 4YUCIO O00OPOTOB,

CICJIaHHBIX 3a 9TO Bpems. [0,21 pan/cz; 240 00]

2. IlI/lHaMI/IKa MaTepna.m,Hoﬁ TOYKH U MOCTYNATEJbHOTO IBHKCHUA TBEPAOIro Tejia

2.1. Teno Maccoii 2 KT ABHKETCS IIPSIMOJHHEHHO 1o 3aKkoHy S = A— Bt +Ct? — Dt* (C =2 m/c?,
D =04 M/c3). Onpenenute cuily, IEUCTBYIONIYIO Ha TEJIO B KOHIIE MEPBON CEKYHBI IBUKEHUS. [3,2
H]

2.2. Teno maccoli M JABWXKETCA TaK, YTO 3aBUCUMOCTb MPONAEHHOTO NYTH OT BPEMEHHU

OIMHMCHIBaeTCs ypaBHEeHHEM S = ACOS@1t, e A U @ — TIOCTOSIHHBIC. 3alUIIATE 3aKOH U3MCHCHHUS

cHtsl OT BpeMenn. [ F = —m Aw’ cos wt |
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2.3. Tlon pevictBuem mnocTossHHOW cuibl 9,8 H Teno aBMKeTCs NPAMOJMHEHHO TakK, 4TO

3aBHCHMOCTb IPOIICHHOTO yTH OT BpeMeHHU 1aéTcs ypaBHenueM S = A— Bt+Ct®, roe C=1m/c*.
Haitngure maccy Tena. [4,9 kr]

2.4. Temo Maccoii M ABHXKETCsI B IUIOCKOCTH Xy MO 3akoHaM X = ACOS@t, Y= Bsinwt, rae

A, B u @ — HekoTopbie nocTosiHHbIe. OnpeaeauTe MOAY/b CHIIbI, JCHCTBYIOIICH HA 3TO TEJO.
[F=ma®x*+y?]

2.5. Iea rpy3za (m; =500z u m, =7002) cBs3aHBl HEBECOMOIl HHUTBHIO M JIG)KAT HA IIIAAKOM
rOpPU30HTANIBHON moBepxHocTu (puc. 1). K rpysy M, mnpuiioxkeHa rOpU30HTAJILHO HAlpaBICHHAs
cuna F = 6H. IIpencOperast Tperuem, onpeaeante: 1) ycKopeHue rpy30B; 2) CHIy HATSDKCHHS HUTH.
[1) 5 m/c%; 2) 3,5H]

2.6. J1Ba rpy3a oamHakoBoil Maccel (M, =M, =500z ) cBsi3aHbl HEBECOMOW HHUTBIO M JIKAT Ha

TOpPU30HTAIbHON oBepXHOCTH (puc. 1). K ogHOMY Tpy3y IpuiiokeHa rOpU30HTAIBHO HAMpaBICHHAS

E
m2 m1 B
s i 2

Puc. 1

cwia F =5 H. Koagdpunuent tpenust kaxaoro rpysa o nosepxHoctb paseH 0,1. Onpegenure: 1)

YCKOpEHHUE IPY30B; 2) CUITy HaTsHKeHUs HUTH. [1) 4 m/c?; 2) 2 H]
2.7. Teno Maccol 2 KI IajaeT BEPTUKAIBHO ¢ yCKOpeHHeM 5 M/c’. Ompepenute cuiy

CONMPOTHUBIIEHUS Tena 0 Bo3ayX. [10 H]

2.8. K nutu nongemren rpy3 maccoit 500 r. Onpenenute cuily HaTsSKEHUS HUTH, €CJIM HUTH C
2
Ipy30M MOJHUMATh ¢ yckopeHueM 2m/c”. [6 H]
2.9. K nutu noxsemen rpy3 maccoi 500 r. Onpenenure CUily HaTSXKEHUS HUTH, €CIM HUTH C

IPY30M OITYCKaTh C YCKOPEHUEM 2m/c. [4 H]

2.10. Ha miHype, NepeKuHyTOM Yepe3 HeMOIBHKHBIN OJI0K, moaBemeHs! rpy3sl Maccamu 0,3 u 0,2
Kr. C KakuM yCKOpPEHHMEM JBHXKYTCS rpy3bl? KakoBa cuia HaTsDKEHHS IIHYpa BO BPEMS IBHXKEHMS?
[2m/c?; 2,4 H]

2.11. Ha HuTH, IEpEeKUHYTOMN Yepe3 HeMoABMKHBIN 0JIOK, moABemieHs! rpy3sl Maccamu 0,3 u 0,34

Kr. 3a 2 ¢ mociie Hayana JABMXKEHUS KaXIbld rpy3 mpommén nyts 1,2 M. Ilo ganHBIM ombITa HainuTe

yCKOpEHHe CBOOOHOTO majieHus. [9,6 M/CZ]

2.12. Ha puc. 2 u3obpaxxeHa cuctema 0JIOKOB, K KOTOPBIM IO/IBEIIEHBI Tpy3bl Maccamu M, = 200

ru m, =500 r. Cuuras, 4ro rpy3 M, MOAHUMAETCS, a MOABMKHBINA OJIOK ¢ rpy30oM M, omyckaercs,
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HUTh U OJIOKM HEBECOMBI, CHJIBI TPEHHSI OTCYTCTBYIOT, OIpeaenuTe: 1)cuiny HaTsDKEHUs HUTH; 2)

YCKOPEHHUSI, C KOTOPBIMH JBHXKYTCS TPY3BI.

[1)2,3H;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 mM,=400 r npoxoaut

U3 cocTossHMs okos myTh 80 cm 3a 2 ¢. Haitnure koadpunuent tpenwus. [0,2]

2.14. I'py3sl oguHakoBo#l Maccoil (M, =mM,= 0,5 Kr) coeAMHEHbl HUTHIO U MEPEKUHYTHI Yepe3

HEBECOMBIH OJIOK, YKpeIuleHHbIH Ha KoHLe crona (puc. 3). Koadunuent tpenus rpysa m, o croiu

0,15. Ilpenebperas TpeHuem B OJI0Ke, onpeaenuTe: 1) yCKopeHHue, ¢ KOTOPBIM ABUXKYTCS TPY3bI; 2)

cruty HaTsokenns Huth. [1) 4,25 m/c?; 2) 2,875 H].
2.15. Cucrema rpy3oB (puc. 3) maccamu M;= 0,6 xr u M,= 0,5 kr HaxoguTcs B JUPTE,

2
IBUKYILIEMCS BBEpX C YyckopeHMeM a=5 w/c”. Omnpenenutre cuily HaTSKEHUS HUTH, €CIH

m,

m, Puc. 3

KO3 PUIMEHT TPEHUS MKy I'py30M Maccsl M, u onopoii 0,1. [4,5 H]
2.16. Teno A wmaccoii 2 kxr (puc. 4) HaAXOAUTCSA Ha TOPU3OHTAIBHOM CTOJI€ M COCIUHEHO

HHUTSIMH TIOCpeICTBOM 0J10KoB ¢ TemaMu B (M, =0,5 xr) u C (m,= 0,3 xr). Cunrast HUTH U OJIOKH

os}
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HEBECOMBIMH M TIpeHeOperas CujaaMud TPEHHUs, ompenenuTe: 1) yCcKopeHue, ¢ KOTOphIM OymyT
JBUTATHCS 3TH TeJa; 2) pa3HOCTh CHJI HaTshKeHUs HuTei. [1) 0,7 M/c?; 2) 1,4 H]

2.17. C xakuM yCKOpPEHHEM JIBUXKETCS CUCTeMa, U300paxEHHas Ha puc. 4, eciiu Macca el A u
BpaBua m=1kz, a macca tena CpaBHa 2m. Kosdpdumment tpenus pasen 0,2. Onpenenure
CHJIBI HATAXKCHUA HUTU, CBHBBIBaIOIJ_[Cﬁ Teaa A u B , 1 CHJIbl HATAXKCHUS HUTH, CBSISBIBaIOL[ICf/’I TCJ1a

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

2.18. [lo HaKJIOHHOW TUIOCKOCTH C YIJIOM HAKJIOHAa K TOPU30HTY, paBHbIM 30°, CKOJIB3UT TEJNO.

OHpeI[eJ'II/ITe CKOpPOCTBh TCJIa B KOHIIC BTOpOﬁ CCKYH/BI OT Ha4Yalla CKOJIbXXCHH:, €CIIU KOS(b(bI/II_II/ICHT

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

2.19. C BepmMHbI KIMHA, JJIMHA KOTOPOro 2 M U BhICOTA 1 M, HAUMHAET CKOJIb3UTh HEOONIBIIOE
teno. Koapdunuent tpenust mexny tenom u kiauHoM 0,15. Onpenenurte ycKopeHHE, ¢ KOTOPHIM
JBMDKETCS T€JI0, BpeMs NPOXOKACHUS TeJla BJIOJIb KIMHA U CKOPOCTh Tella Y OCHOBAaHHUA KiMHA.[3,7

M/Cz; 1,04 c; 3,85 m/c]

2.20. Ha HakJIOHHOW TIJIOCKOCTH JJIMHOW 5 M W BBICOTOM 3 M HaxomuTcs TIpy3 Maccou 50 Kr.
Kakyro cwity, HampaBieHHYIO BJOJb IUIOCKOCTH, HAJIO MPHUIIOXKHUTH, YTOOBI TSHYTH I'PY3 BBEPX C

yckopeHueM 1 M/c?? Koaddurnuent tpenus 0,2. [430 H]

2.21. Ha HakJIOHHOW TJIOCKOCTH JJIMHOM 5 M M BBICOTOM 3 M HaxomuTcs Ipy3 Maccod 50 kr.
Kakyro cwity, HanpaBlieHHYIO BIOJIb TUIOCKOCTH, HAJO TMPHUIIOXKUTH, YTOOBI yAEpKaTh 3TOT Tpy3?

Koapduuuent tpenns 0,2. [220 H]

2.22. Baron maccoii | T cmyckaeTcsi O KaHATHOM JKEJIE3HOM J0pore ¢ ykKJIoHOM & = 15° k

—

Puc. 5

ropuzonty (puc. 5). [Ipuaumas kosdp¢unuent tperus 0,05, onpenenure CUly HaTsDKEHUS KaHaTa
IIPU TOPMOKEHUH BaroHa B KOHIIE CITyCKa, €CIM CKOPOCTh BaroHa Mepej]] TOpPMOXKeHueM 2,5 M/c, a

BpeMsi TopMoxkeHust 6c¢. [2,48 kH]

2.23. B ycraHoBke (puc. 6) yroia ¢ HaKJIOHHOH IJIOCKOCTH € TOPU30HTOM paBeH 30°, Macchl Ten
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m,; =200 r u M,=300 r. IIpu 3TOM Teno Maccoli M, IBUXKETCA BBEPX 10 HAKIIOHHOHN ILUIOCKOCTH.

Koapdumment tpenust 0,1. Cuutast HUTH U OJIOK HEBECOMBIMH OIPEACIUTE YCKOPEHUE, C KOTOPHIM

OyIlyT IBUTAThCS 3TH Tejla M CHITY HATSOKCHHS HUTH. [2,29 m/ % 1,9 H]

2.24. B ycraHoBKe (puc. 6) yroin @ HaKJIOHHOH IJIOCKOCTH C TOPU30HTOM paBeH 30°, Macchl Ten
m, =500 r © m,=200 r. IIpu 5TOM TENO Maccoi M, IBUKETCA BHHU3 IO HAKIOHHOH IUIOCKOCTH.
Koadpdunuent tpenus 0,1. Cuntast HUTH 1 OJIOK HEBECOMBIMU ONPEICIUTE YCKOPEHUE, C KOTOPHIM

OyIlyT IBUTAThCS TH Tejla ¥ CHITY HaTsokeHus HUTH. [0,15 m/c?; 2,03 H]

2.25. Ha teno (puc. 7) maccoii 10 kr, nexxamiee Ha HAKJIOHHOH tutockocTh (@ = 30°), nelcTByer

T

o

Puc. 7

ropu3oHTabHO HampasieHHasa cuina F = 8 H. Koadduuuent tpenus 0,1. Onpenenurte yckopeHue

Tena. [4,9 M/c?]

2.26. B ycranoBke (puc. 8) yrinel @ u f ¢ TOPU30HTOM COOTBETCTBEHHO paBHBI 30° m 45°, Macchl
B

\ a
Puc. 8

ten M;=0,45 xr u M,=0,5 kr. Cuutasg HUTH U OJOK HEBECOMBIMH U NpeHeOperas cujiaMu TPEeHHUs,

ompenenute: 1) yCKopeHue, C KOTOPBIM JABMIKYTCS Tela; 2) Cily HaTsbkeHust HutH. [1) 1,35 m/c%; 2)
2,86 H]
2.27. B ycranoBke (puc. 8) yriasl @ ¥ f C TOPU30HTOM COOTBETCTBEHHO paBHBI 30° m 45°,

Mmaccel Ten M, =m,= 1 kr. Koagpuumuent tpenus kaxmoro Tena o miockoctb paseH 0,1. Cuutas

HUATh W OJIOK HEBECOMBIMU oOmpenenuTe: 1) ycKopeHue, ¢ KOTOPBIM IBIDKYTCS Tena;, 2) CUIly

HaTsbkeHus HuTH. [1) 0,25 M/c?; 2) 6,1 H]
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2.28. K moTonky BaroHa, ABMKYLIETOCSd B TOPU30HTAJIbHOM HaNpaBlIeHUWU C ycKopeHuem 10
M/CZ, nojBelieH Ha HUTU mapuk Maccoi 200 r. Onpenenure 1 yCTaHOBUBIIETOCS ABMIKEHUS: 1)

CHIIy HaTsDKEHMSI HUTH; 2) YroJl OTKJIOHEHUS! HUTH OT BepTukanu. [1) 2,8 H; 2) 45°]

2.29. KaMeHb, npuBsI3aHHbIN K BepEBKe 1auHOU 50 cM, Bpallaercss B BEPTUKAIbHOM IJIOCKOCTH.
Haiitu, npu kakoM 4yucie oOOpOTOB B CEKyHJy BepéBKa OOOpBETCS, €CIM M3BECTHO, UYTO OHa

paspbIBaeTCs P HArpy3Ke, paBHOM JECATUKPATHOMY Becy KamHs. [2,1 06/c]

2.30. Kamenb, npuBsi3aHHbIA K BEpEBKE, BpaAlla€TCsl B BEPTUKAIBHOMN IMIIOCKOCTU. Haiitu Maccy
KaMHs, €ClIM M3BECTHO, YTO Pa3HOCTh MEXAY MaKCUMaJIbHBIM U MHUHUMAJIbHBIM HaTSXKCHHUSIMU

BepéBku paBHa 10 H. [0,5 kr]

2.31. Tupbka, npuBsa3aHHas K HUTH JIHHON 30 CM, ONMHMCHIBAET B TOPU30HTAIBHON IIIOCKOCTH

OKpPYXHOCTb paanycoM 15 cm. HaliquTe yacTtoTy BpalieHus rupbku. [59 06/muH]

2.32. Jluck Bpamaercsi BOKpYT BepTUKAIIbHOM ocH ¢ yactotor 30 06/mMuH. Ha paccrosiauu 20 cm
OT OCH BpAIllEHHs Ha JHCKE JISKUT Testo. KakoB 1ommkeH ObITh KOA()(GUIMEHT TPEHUS MEXKY TUCKOM

Y TEJIOM, YTOOBI TEJI0 HE CKaTUIIOCh ¢ Aucka? [0,2]

2.33. C Kakoil CKOpOCTBIO JIOJKEH €XaThb aBTOMOOWJIb Maccoil 2 T MO BBITYKIOMY MOCTY C
panunycoM KpuBHu3HbI 40 M, 4TOOBI B BEpXHEH TOUKE OH IIepecTall OKa3bIBaTh JaBJIeHUE Ha MocCT? [72

KM/4]

2.34. 1llap maccoii 10 kr cramkmBaercs ¢ mapom maccoi 4 kr. CKopocTh mepBoro mapa 4 m/c,
BTOporo 12 m/c. Haiitu o01ryro ckopocTh IapoB MOCe yaapa B JBYX CIydasX: KOTJa Majblid miap
HaroHsieT OOJIBIION 1Iap, IBIKYIIUNCS B TOM K€ HallPaBJICHUH, U KOT/Ia IIaphl ABIKYTCS HABCTPEUy

IpYT Apyry. Y aap CUUTaTh NPSIMBIM, IEHTPATBHBIM, HEynpyTruMm. [6,29 M/c;0,57 M/c]

2.35. Ilap maccoit 200 r, nBwxKyumics co ckopocTbio 10 M/c, yaapser HENOABMXKHBIN mIap
maccoil 800 r. VYmap mnpsMoil, LeHTpanbHbId, abcontoTHO ymnpyruil. Omnpexaenute MTPOEKIUH
ckopocTeil mapoB mocie yaapa. (Hampasnenue ocu BbIOpaTh MO JABMXKEHHMIO MEPBOrO IIapa a0

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

2.36. I'panara, netsmas co ckopoctbio 10 M/c pazopBanach Ha JiBa OCKOJIKA. boJbIInii OCKOJIOK,
Macca Kotoporo cocrtasisieT 60% Maccel BceM IpaHaTbl, MPOJOJDKAN JBUraTbCsl B TOM K€
HaNpaBJICHUU, HO C YBEJIWYEHHOM CKOpPOCThIO, paBHOW 25 m/c. Haiiaure CKOpPOCTH MeEHBILIETO
ockoika. [-12,5 m/c]

2.37. Yenosek, CTOSIIMI B JOAKE, CAEIAl IISCTh IMaroB BIOJE JIOAKM M ocTaHOBHiCcA. Ha
CKOJIBKO IIaroB MepeABUHYIACh JOJKa, ecliu: 1) Macca JOJIKU B JBa pa3a OoJbllle Macchl YeIOBEKa;

2) Macca JI0JIKU B JIBa pa3a MEHbIIIE MAcChl ueiaoBeka? [2 mara; 4 mara]
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2.38. B nmoake maccoit 240 kr crout demoBek maccoit 60 kr. JIoaka TIIBIBET CO CKOPOCTHIO 2 M/C.
YenoBeKk MphIraeT ¢ JOJAKH B TOPU30HTAIBHOM HAIPABICHUH CO CKOPOCTHbIO 4M/C OTHOCHUTEIBHO
nonku. HalTH CKOpOCTH JIOJKHM TIOCTE TPBDKKA YeIOBEKa: a) BIEpe] MO JBHKCHHIO JIOAKH; 0) B
CTOPOHY, IPOTUBOIIOJIOKHYIO JIBMXKEHUIO JIOAKH. [ 1Mm/c; 3 m/c]

2.39. Tenexka, macca koTopoil (06e3 uemoBeka) 120 kr, HIBWXKETCS 1O HWHEPIUU IO
TOPU30HTANIBHOM MIIOCKOCTU €O CKOPOCTBIO 6 M/c. C TeNeKKH COCKAaKMBAaeT ueiaoBek maccoi 80 Kr
o yriom 30 K HAlpaBIeHMIO ee ABIKeHHs. CKOPOCTh TENEKKH yMEHBIIASTCS IIPH 9TOM 10 4 M/c.
KaxkoBa Ob11a CKOPOCTh MPBDKKA OTHOCUTENIHHO TuIockocTu? [10,4 m/c]

2.40. IIapuk maccoit 10 r magaeT Ha TOPU3OHTAIBHYIO IJIOCKOCTH C BBICOTHI 27 cMm. Haiitu
CPEIHIOI CHIIy yJapa B CICAYIOMIMX CIydasxX: a) MIapUK IJIACTHIMHOBBIA (a0COIIOTHO HEYIPYTHiA
ynap); 0) mapuk M IVIOCKOCTh U3 CTalnu (a0COMIOTHO YNPYrHil ynaap); B) IMIAPHK IMJIACTMACCOBBIA U
nociie yjnapa nmogHuMaercs Ha BbicoTy 12 cm. J[muTenbHOCTh yaapa mapuka ¢ miaockocteio 0,03 c.
[0,77 H; 1,53 H; 1,28 H]

2.41. IBwxyuieecs TelIo Maccoil M, ynapsercss o HeMOABMXKHOE Teslo Maccol M, . Cuutas ynap
HEYNPYTUM U IEHTPAJIbHBIM, HAWAWTE, Kakas YacTh IEPBOHAYAIBHOM KHHETHYECKOW HSHEPrUH

HEPEXO/IUT MPH yaape B Temio. [ m, /(m, +m,)]

2.42. I'py3 mMaccoii 1 Kr, BUCSIINI Ha HUTH, OTKJIOHAIOT Ha yron 30°. Haliaure HaTsDKEHUE HUTH
B MOMEHT MPOXOXKACHUS TPY30M I0JI0KEHHS paBHOBecus. [12,7 H]

2.43. I'py3 Maccoit 80 Kr MOJTHUMAIOT BJIOJIh HAKJIOHHOM TIJIOCKOCTH C YCKOpeHHeM | m/c?. Jlnuna
HAKJIOHHOW MJIOCKOCTH 3 M, yrojl €e HakJIoHa K TOpU30HTY paBeH 30°, a koapduuuent tpenus 0,15.
Omnpeznenute paboTy, COBEpIIAEMYIO MOABEMHBIM YCTPOHCTBOM, €r0 CPEAHIOI M MaKCHMAaJIbHYIO
MoInHocTd. HauanpHas ckopocTh rpy3a paBHa Hyq 0. [1,75 x/Ix; 715 Br; 1,43 xBT]

2.43. ABTom0o0OMIb Maccoi 1,8 T IBUKETCS paBHOMEPHO B TOPY, YKJIOH KOTOPOM COCTABIISIET 3 M
Ha kaxjpie 100 M mytu. Onpenenure paboTy, COBEpIIAEMYIO JIBUraTejleM aBTOMOOWIS HAa MyTH 5
KM, ecnu ko3(dduuuenTt tpenus paseH 0,1, a Takke pa3BUBaeMyl0 JBUTATEIEM MOIIHOCTb, €CIU
W3BECTHO, YTO ATOT MyTh ObLT mpeoosieH 3a S muH. [11,7 M/Ix; 39 kBT]

2.44. Omnpenenute paboTy, COBEpIIAEMYIO NMPHU MOaBEME Ipy3a Maccod 50 Kr 1Mo HaKIOHHOU
IUIOCKOCTU C yriioM HakjoHa 30° K TOpU30HTY Ha paccTossHuE 4 M, €ClIM BpeMs noabema 2 ¢, a
koapurment tTpenus 0,06. [ 1,48 k/[x]

2.45. Teno CKOMB3UT ¢ HAKIOHHOHW TTOCKOCTH BBICOTOW N W yriioM HakKJIOHa @& K TOPH30HTY U
JBMDKETCS Jlajiee 10 TOpU30HTaIbHOMY ydacTKy. IIpuHuMas xo3dduuueHT TpeHus Ha BCeM IMyTH

IMMOCTOSAHHBIM W PAaBHBIM A, OIPEACIUTE PACCTOSAHUC S,HpOﬁ}IeHHOC TCJIOM HA T'OPU3OHTAJIIBHOM

yuactke, 10 noisoi ocranosku. [ S = h(1— uctga)/ ]
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2.46. Camoser Maccoi S5 T JABUTAICA TOPHU3OHTAIBLHO CO CKOpocThio 360 km/4. 3aTemM OH
nogHsuicss Ha 2 kM. Ilpm aTtom ero ckopocth crama 200 km/4. Haitaure paboty, 3aTpadeHHYIO
MOTOpPOM Ha nojibeM camosera. [81 M/Ix]

2.47. I'mps maccoii 10 kr nagaer ¢ BbIcOTHI 0,5 M Ha MOJACTAaBKY, CKPEIUIEHHYIO C MPYXUHOU

xéctkocThio 30 H/cm. Onpenenure npu 3ToM cMeIIeHue Npy>KUHbIL. [21,6 cM]|

2.48. C Gamau BeicoTOM 20 M TOPU3OHTAIBHO CO CKOPOCThIO 10 M/c OpollleH KaMeHb MaccCou
400 r. [IpenebOperas COMpOTUBICHUEM BO3JyXa, OMPEACIUTE IJIi MOMEHTa BpeMeHH | c mocie

Havaja JIBUKEHHUS KHHETUYECKYI0 U OTEHIMaIbHYI0 SHepruu kamus. [39,2 [1x;59,2 x|

2.49. K HWKHEMy KOHI[y TNPYKHHBI JKECTKOCTBIO K, mpHcOemMHEeHa [apyras MpyKHHA
’KECTKOCThIO K, , K KOHILy KOTOpO#i mpukperuieHa rupst. [Iperebperast Maccoii npyKuH, OMpPEIeIuTe
OTHOLIIEHHUE NOTEHIHANbHBIX dHepruii npyxun. [ E,, [ E,, =K, /K]

2.50. 13 nmpyXMHHOrO NHCTOJETAa BbUIETENIA B FOPU30OHTAIBHOM HAIPaBJICHUM ITyJIbKA, Macca
kotopoit 5 r. XKectkocts mpyxkunsl 1,25 xkH/m. Ilpyxuna Obuta cxata Ha 8 cMm. Omnpenenurte
CKOpOCTH MYJIBKH ITPH BbUIETE ee u3 nucroiera. [40 m/c]

2.51. Ctpys BOIBI CedeHHEM 6 cM’ yaapsieT O CTEHKY MOX yrioM 60° K HOpPMAld M YIPYro
OTCKaKMBaeT OT CTEHKM Oe3 morepu ckopocTH. Hailigure cuiy, NeHCTBYIOIIYI0 Ha CTEHKY, €CIU
H3BECTHO, YTO CKOPOCTh TEYCHHUs BOABI B cTpye 12 m/c. [86,4 H]

2.52. U3 peakTuBHON ycTaHOBKM Maccod 0,5 T, Haxojsiiedcs NEepBOHAYaIbHO B IOKOE, B
TOPU30HTAJILHOM HAIPaBJIEHUU BBIOPACHIBACTCSI IOCIIEOBATEIbHO JBE IOPLMU BEIIECTBA CO
ckopocthio 1000 M/c OTHOCHTENBHO ycTaHOBKHM. Macca kaxaod mnopuuu 25 kr. Kakoil craner
CKOpOCTh YCTaHOBKH T0Oce BIOpoca BTopoii nopiuu? Tpenue orcyreryer. [-108,2 m/c]

2.53. CHapsin B BepXHEH TOUYKe TpaeKTOpHH, cOOTBETCTBYIomIeH Bbicote 1000 M, pa3opBaics Ha
nse yactu 1 kr u 1,5 kr. Ckopocth cHapsiza B 310oil Touke 100m/c. CkopocTh OONBIIEro OCKOJIKa
OKa3zallaCh TOPH30HTaIbHOM (CkopocTh paBHa 250 M/C) M cOBHajaroLled MO HaMpaBIEHUIO CO

CKOpOCTBIO CHapsiaa. OnpeenuTh pacCTOSIHUE MKy TOUKaMU NaileHUs] 000MX OCKOJIKOB. [ 1694 m].

2.54. Ha kparo crona BBICOTBI N JIeKHT MaJeHbKHI MIapuK Maccel M,. B Hero momamaer mysis
Maccel M, , IBWKYINASACSA FOPU30HTAIBHO CO CKOPOCTBIO U, HAIIPABJIECHHOM B LEHTp mapuka. [lyms
3acTpeBaeT B mapuke. Ha kakoM paccTOSHUU OT CTOJA MO TOPU3OHTAIM LIAPHUK YHaJAeT Ha 3eMIII0?

[S=mw2h/g/(m,+m,)]

2.55. Tskenpli mapyukK, MOJBEIICHHBIN HA HEPACTS)KMMOM M HEBECOMOW HUTH, UMEIOIIEH JUITMHY

L , OTKJIOHAKOT OT BEPTHKAJIM Ha Yrojl & M 3aTEM OTIIYCKaroT. KaKyro MaKCUMAJIbBHYIO CKOPOCTH

U puobpeTeT wapuk? [V = \/ 29L(1 —COsS a) 1.
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3. BpamareJibHOe IBU:KeHHE TBEPAbIX TeJ

3.1. Onpenenure MOMEHT MHEPIUHU CILIONIHOTO OJHOPOJAHOTO AUCKa paauycoMm 40 cM u maccoit
1 Kr OTHOCHUTEJIIBHO OCH, MPOXOJAIIEH Yepe3 CEpPeArHYy OJHOr0 W3 PaIuyCOB MEPIECHAUKYISIPHOMN
iockocty aucka. [0,12 kr-m?]

3.2. Onpenenurte MOMEHT MHEPLUHUH TOHKOT'O OJHOPOJHOrO CTEpkHsS IiauHOM 50 cM U maccoit
360 r OTHOCUTENIBHO OCH, MEPHNEHIUKYISIPHON CTEP)KHIO M MPOXOJAIIEH Yepe3 ero kouerr.[3-1072
Kr-M?]

3.3. Onpenenute MOMEHT MHEPLUMHM TOHKOTO OJHOPOIHOTO CTEpKHA JiMHOW 50 ¢cM M Mmaccoi
360 r OTHOCHUTENBHO OCH, MEPIEHIUKYISIPHON CTEPKHIO M MPOXOMASIICH Yepe3 TOUKY, OTCTOSIIYIO
OT KOHIa cTepykHs Ha 1/6 ero wmusL[1,75-107 kr-m%]

3.4. Toukuit 06py4d auamerpom 56 cM u Maccoil 300 T BUCUT Ha T'BO3/ie, BOUTOM B CTEHY.
Onpenenute €ro MOMEHT HHEPLUU OTHOCUTENBHO 3TOro reo3as.[0,047 KF~M2]

3.5. Onnopoansblii mapuk Maccod 100 r moaBelieH HAa HUTH, JUIMHA KOTOPOH paBHA paguycy
mapuka. OnpeaenuTe MOMEHT MHEPIUHU IIapuKa OTHOCUTEJIBHO TOYKH MOJABECA, €CIIU JUIMHA HUTH
20 em. [0,0176 kr-m?]

3.6. Onpenenurte MOMEHT MHEPLUU CIJIOLIHOTO OJHOPOAHOIO LUIMHApa paxuycoMm 20 cM u
Maccoi | KT OTHOCHUTEIILHO OCH, IPOXOsIIel uepe3 oopazyromyto nmimnapa. [0,06 KF'MZ]

3.7. OnHopoanblii map paguycoM 10 cM M Maccoil 5 Kr Bpamiaercsi BOKPYr OCH CUMMETPUU
coTNacHo ypaBHeHmo @ = A+ Bt +Ct?(B =2 paz[/cz, Cc=-05 paz[/cg). Onpenenute MOMEHT CHII
misit=3c. [-0,1 H-m]

3.8. MaxoBuK B BHJI€ CIUIOIIHOTO AMCKA, MOMEHT HHEpIUH KoToporo 150 KM, BpaIaercs ¢
gactotoil 240 o6/mMuH. Yepes Bpemst t = 1 MHUH mocne TOro, Kak Ha MaxOBHUK CTaj JEHCTBOBATh
MOMEHT CHJI TOPMOKEHHS, OH OCTaHOBWICA. ONpeneTuTEeMOMEHT CHJI TOPMOMKEHHS W YHCIIO
000pOTOB MaxOBHKA OT Hauajga TOPMOXKEHUS A0 MOJHOM ocTaHOBKHU. [62,8 H-M; 120]

3.9. K o0oay OZHOPOTHOTO CIUIONIHOTO AWCKa pamuycoM 0,5 M mpwiIiokeHa MOCTOSHHAS
kacarenpHas cuna 100 H. Ilpu Bpamenun amucka Ha HEToO JAEHCTBYET MOMEHT CHI TpeHus 2 H-m.
Omnpenenure mMaccy AMCKa, €CIM U3BECTHO, YTO €ro YIJIOBOE YCKOPEHHE MOCTOSHHO M paBHO 16
pan/c?. [24 xr]

3.10. Yacrora BpalieHHs: MaxoBUKa, MOMEHT MHEPLIHMH KOTOporo paseH 120 KI'M%, COCTaBJISIET
240 o6/mun. Ilocne mpekpaimieHus IEHCTBUS Ha HETO BpaIlaolIer0 MOMEHTa MaXOBUK TOJ
JEHCTBUEM CHUJI TPEHUS B MOANIMIIHUKAX OCTaHOBWICS 3a Bpems t = 3,14 mun. Cuutas TpeHHUE B

MOAIIMITHUKAX MTOCTOSHHBIM, ONPEAEIUTE MOMEHT CuJl TpeHus. [16 H-Mm]
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3.11. Bentunsarop Bpamiaetcs ¢ yactotoil 600 o6/munH. Ilocie BBIKITIOUEGHHS OH Hadall
BpalaTbCs paBHO3aMeIeHHO M, caenaB 50 o06opoToB, ocraHoBwiicsa. Pabora cuia TOpMOKEHUS
paBHa 31,4 [Ix. OnpenenuTeMOMEHT CHUJl TOPMOKEHUS 1 MOMEHT uHepuuu BeHtuiaropa. [0,1 H-m;
15,9 kr-m?]

3.12. MaxoBUK B BUJIE CILIOIIHOTO JUCKAa, MOMEHT HHEpPLUH KoToporo 1,5 KM, Bpallasch IIpu
TOPMOXEHUH PAaBHO3aMEJJICHHO, 3a BpeMs t = 1 MUH yMeHbBIINI YacToTy Bpamienus ¢ 240 o6/MuH
10 120 o6/muH. Onpenenure yrioBoe YCKOPEHHE MaxOBHKAa U MOMEHT CHJIbI TopMokeHus. [0,21
paz/c?; 0,315 Hom]

3.13. OgHopoansbli nuck paguycoM 0,2 M u maccoii 0,5 Kr Bpaiaercss BOKpYr OCH, IPOX O s1IeH
4yepe3 €ro LEHTp. 3aBHCHUMOCTb YIJIOBOM CKOPOCTM BpalleHHMs JUCKAa OT BPEMEHH JaeTcCs
ypaBHeHHEM @ = A+ Bt (B = 8 pa)l/cz). Haiinure BenmuuuHy KacaTeIbHON CHUIIBI, IPUIIOKEHHOU K
ob6oxy nucka. Tpenuem npenedpeus. [0,4 H]

3.14. MaxoBUK, MOMEHT HMHEpPLUU KOTOPOro paseH 63,6 KM, BpaIaeTcs C IOCTOSHHON
yTII0BO#M ckopocThio 31,4 pan/c. Haiinure TOPMO3SIIHIA MOMEHT, IO ISHCTBHEM KOTOPOTO MaXOBHK
octanaBinuBaercs uepe3 20 ¢.[100 H-m]

3.15. OnHOpoaHBIA CTep)KeHb aauHO 1 M m Maccoit 0,5 Kr BpamaeTcss B BEPTHKAJIbHON
MJI0CKOCTH BOKPYI' TOPU30HTAIBHON OCH, MpOXoJsuieil uepe3 cepenuny crepxkHs. C Kakum
YIJIOBBIM YCKOPEHUEM BPAIAETCs CTEPKEHb, €CIIA BPALAIOIIUHA MOMEHT PaBeH 9,81-102H-m? [2,35
pan/c’]

3.16. Uepe3 HemoABUKHBIN OJIOK B BHJE OJHOPOJHOIO CIUIONIHOTO HUJWHIApa Maccoud 160 r
NEepeKUHyTa HeBecoMash HUTh, K KOHILIaM KOTOpoW mojBemieHbl rpy3bl Maccamu 200 r u 300 r.
ITpenebperast TpeHHEM B OCH 0JI0Ka, ONPEAETIUTE YCKOPEHHE TPY30B U CHIIbI HaTsKeHus. [ 1,69 M/
2,3 H; 2,44 H]

3.17. Ha ogHOpOIHBIN CIUTONIHOW IMUIMHIAPUYECKUNA Baj paauycoMm 50 cM HaMOTaHa Jierkas
HUTh, K KOHIly KOTOPOW MpUKpEIUIeH Ipy3 Macco 6,4 kr. I'py3, pa3marbiBas HUTb, OIYCKaeTCs C
YCKOpEHUEM 2 M/c?. Onpenenute MOMEHT WHEPIIMH U Maccy Baa.[6,25 kr-m?; 50 KT ]

3.18. Ha 6apaban maccoii 9 Kr HaMOTaH LIHYp, K KOHILy KOTOPOTO NMPUBSI3aH I'Py3 Maccoil 2 Kr.
Haiinure yckopenue rpysa. bapaGan cuutatb 0lHOpOIHBIM JUCKOM. TpeHuem npenedpeus. [3 m/c?]

3.19. Ha 6apaban paguycom 0,5 M HaMOTaH LIHYpP, K KOHILY KOTOPOTO NMPHUBS3aH Ipy3 Maccoi 1
kr. Haiigure MoMeHT nHepiiuu 6apabdaHa, €Ciii U3BECTHO, YTO TPY3 OMyCKaeTcs ¢ yckopenuewm 2,04
M/Cz.[9,5 Kr~M2]

3.20. Yepe3 moABMKHBIN OJIOK B BHAE OJHOPOJHOIO CIUIONIHOTO MIMHApa Maccoud (0,2 Kr
MEepEeKUHYTa HEBeCOMas HUTh, K KOHIIaM KOTOpPOM mpukperieHsl Tena maccamu 0,35 xr u 0,55 kr.

[Ipenebperast TpeHuEM B ocu 0JI0Ka, OIPEEIUTE YCKOPEHHE TPY30B M OTHOIICHUE CUJT HATSIK CHUS

uuty. [1,96 M/ 1,05]



3.21. Teno maccoit 0,25 Kr, COEIMHEHHOE HEBECOMOW HHUTBIO IMOCPEIACTBOM Oyioka (B BHUIE
MOJIOTO TOHKOCTEHHOTO IIWJIMHApPA) C TeiaoM Maccod 0,2 Kr, CKOJIB3UT 10 TOBEPXHOCTH
ropu3oHTaIbHOTO cToja(puc.3). Macca 6soka 0,15 kr. KoaddurueHnt TpeHus Tena o mOBEpXHOCTh
paBen 0,2. IlpeneOperas TpeHHEM B TOJMIIMITHUKAX, OMPEICIUTE YCKOPEHHE, C KOTOPBIM OyIyT
JIBUTATHCSI 3TH TEJIa U CUJIbI HATSHKEHUS HUTH 110 00€ CTOPOHBI OJ10Ka. [2,45 M/02;1,1 H; 1,47 H]

3.22. K 0601y OJTHOPOJTHOTO CILTIONIHOTO AMCKa Maccoi 10 Kr, HacaKEHHOTO Ha OCh, IPHIIOKEHA
nocTosiHHasA kacatenbHas cuiia 30 H. Onpenenute KUNHETUUYECKYIO SHEPTUIO JUCKA yepe3 BpeMs 4 ¢
nocJje Havasia qedcTBus cuibl. [ 1,44 xk/{x]

3.23. Jluck maccoit 2 Kr KaTUTCA 0€3 CKOJIBKECHHS II0 TOPH30HTAJIBHON IUIOCKOCTH CO
cKopocThio 4Mm/c. HaiiinTe KHHETHYECKYO SHEpruio aucka. [24 k]

3.24. lap nauamerpoM 6 cM KaTUTCsS 0€3 CKOJIbXXEHUS 110 TOPU30HTAIbHON IUIOCKOCTH, Jaenas 4
00/c. Macca mapa 0,25 kr. Haiimure kunetudeckyto suepruto mapa. [0,1 [Ix]

3.25. [lonHasg KUHETUYECKAs SHEPrus AMCKA, KATAIMIErOoCs MO TOPHU30HTAIBHOIN MOBEPXHOCTH,
paBHa 24 JIx. Onpeaenure KUHETUYECKUE YHEPTUU TOCTYNATENBHOTO U BPAIIaTeIbHOTO ABKEHUN
nucka. [16 JIx; 8 JIx]

3.26. lllap u cryIOMIHON HWJIMHAP OJWHAKOBOM MAaCChI, U3TOTOBJIEHHBIE M3 OJHOTO U TOTO K€
MaTepuana, Kariarcs 0e3 CKOJbKEHHsS C OJAMHAKOBOW CKOpOCThI0. OmpenenuTe, BO CKOJIbKO pa3
KMHETUYECKash SHEprus IIapa MEHbIIe KHHETHMYECKOW SHEepruM cIuiomHoro muiuuapa. [B 1,07
pasa]

3.27. OOpy4y U AUCK UMEIOT OJAMHAKOBYIO MacCy M KaTsaTcs 0€3 CKOJIbKEHHS C OJMHAKOBOM
TuHetHOW ckopocThlo. Kunernueckast sHeprusi oopyda paBHa 4 Jx. Haliaure kuHeTmdeckyro
sHepruto aucka. [2 Jx]

3.28.0mpenenure, BO CKOJIBKO pa3 MOJHAS KHHETHUYECKasl dHeprus o0pyda,CKOIb3SIIEro BIOIb
HAKJIOHHOM IUIOCKOCTH, MEHbIIE TOJHOM KHWHETUYECKON »HHEepruum o0pyda, KaTsierocs 1o
HAaKJIOHHOM TIOCKOCTH.[B 2 pa3a]

3.29. CrutomrHON OAHOPOIHBIN AUCK CKAThIBAETCS 0€3 CKOJBKEHHS MO HAKIOHHOM TIIOCKOCTH,
obOpasyromeil yroax @ c¢ ropuzoHTOM. OmpenenuTe JMHEHHOE YCKOpEHHME LIEHTpa IUCKa.
[(2gsina)/3]

3.30. C HakJIOHHON IUIOCKOCTH, COCTaBIIIOLIEH Yrojl & C TOPU30HTOM, cKaTbiBaeTcs map. C

KakuM yckopenuem asuxercs reHtp mapa? [ (5gsina)/ 7]

3.31. [llap ckaTbIBaeTcsl ¢ HAKJIOHHOM IUIOCKOCTH BbicOTOM 90 cM. Kakyro JMHENHHYI0 CKOPOCTh
OylleT UMEeTh IIEHTP IIapa B TOT MOMEHT, KOT/Ia Iap CKaTUTCS ¢ HAaKIIOHHOM tutockoctu? [3,5 m/c]

3.32. C HaKJIOHHOW IUIOCKOCTH, cocTaBistonie yron 30° K TOpPHU3OHTY, CKaTbIBaeTcs 0Oe3
CKoJIbXKeHHU 1apuk. [Ipenebperast TpeHueMm, onpenenuTe BpeMs JBUKEHUs IIapuKa 0 HAKIOHHOM
IJTIOCKOCTH, €CJIM U3BECTHO, YTO €0 LIEHTP MacC MPpH CKaTbiBaHUM NMOoHU3WICA Ha 30 cm. [0,585 c]

43



3.33. Komeco pammycom 30 cM m maccoil 3 Kr ckarbiBaeTcs 0€3 TpEHHUs 10 HAKJIOHHOM
IJIOCKOCTH JIMHOM 5 M M yriioMm HakJsioHa 30°. OnpenenuTe MOMEHT MHEPIUH KOJIECA, €CIU €ro
CKOPOCTb B KOHIIE JBHKEHHUs cocTaBisuia 4 m/c. [0,057 KF-MZ]

3.34. BepTukaiabHBIM CTOJI0 BBICOTOM 5 M MOANMMIMBACTCS y OCHOBAaHUS M I1aJIaeT Ha 3EMIIIO.
Omnpenenure JUHEHHYIO M YIJIOBYIHO CKOPOCTH €r0 BEPXHEro KOHIIa B MOMEHT yiapa o 3emiito.[12
M/c; 2,4 pan/c]

3.35. Ilo ropw30oHTaJIBHOW IUIOCKOM TTOBEPXHOCTH KATUTCA JUCK CO CKOPOCThIO 8 M/C.
Omnpenenure KO3QGUIMEHT CONPOTUBICHUS, €CIH JUCK, Oyaydd MPEdOCTaBICHHBIM caMOMy cebe,
OCTaHOBHJICS, poas nyTh 18 M. [0,27]

3.36 Illap maccoit 3 Kr KaTUTCS CO CKOPOCTHIO 2 M/C M CTaJKHUBACTCS C MOKOSIIMMCS MIapoOM
Mmaccoii 5 kr. Kakas pabora Oyzner coBepiieHa npu aedopmanuu mapoB? Yaap cuutaTh aOCOIOTHO
HEYIPYTHM, MPSIMBIM, IIEHTpaIbHBIM. [6,15 JIx]

3.37 Ilap maccoit 1 kr, karsauuiicss 6€3 CKONbXKEHHUS, YIapsAeTcs O CTEHKY M OTKaThIBAE€TCA OT
Hee. CkopocTh mapa g0 yaapa o creHky 10 cm/c, mocne ymapa 8 cwm/c. Haiiaure konmuecTBo
TEIUIOTHI, BBIICIHUBINEECS MPH YyAape, U MMITYIbC, KOTOPbIA mosy4daer ctenka. [2,52 mx; 0,18
Kr-m/c]

3.38 Menusiii map paauycom 10 cMm Bpamaercs ¢ 4actoToi 2 00/c, BOKPYT OCH, MPOXOJSIICH
yepe3 ero 1eHTp. Kakyto paboTy Hajo cOBEpIINTh, YTOOBI YBEIMYUTH YITIOBYIO CKOPOCTh Bpall[€HUS
Basoe? [34,1 k]

3.39 JlepeBsinHbIi cTepxkeHb Macco 1 kr u amuHoi 40 cM MOXET BpalaTbCcsl BOKPYT OCH,
MIPOXOJISIIEH Yepe3 ero cepeuHy NepHeHIuKYIIpHO K CTEpKHIO. B KOHeI[ cTepKHS monaaaer mysst
Mmaccoil 10 r, nersmas nepneHauKyIsIpHO K OCH M CTEp)KHIO co ckopocThio 200 M/c. Onpenenure
YIIIOBYIO CKOPOCTh, KOTOPYIO TIOJIYYHT CTEPIKeHb, €CITH MYJIs 3aCTPSHET B HeM. [29 paz/c]

3.40 /Isa manenpkux mapuka maccamu 40 r u 120 T COOTBETCTBEHHO COEIUHEHBI CTEPIKHEM
mmHoit 20 cMm, Macca KOTOpOro HUYTOXHO Mana. CucremMa Bpallaercss OKOJIO —OCH,
MEPIEeHIUKYISIPHON K CTEpXKHIO M MPOXOJANIed CKBO3b LEHTP WHEPUHUU cucTeMbl. OnpeneiuThb
MMITYIThC M MOMEHT HMITyJTbca CHcTeMbl. YactoTa 060poToB pasHa 3 ¢.[0; 2,3 1072 kr-m?/c]

3.41 MaxoBUK HauUMHAET BPAIIAThCsl U3 COCTOSHUSI MOKOS C MOCTOSIHHBIM YTJIOBBIM YCKOPEHUEM
0,4 paw/c®. Onpenenure KHHETHYECKYIO SHEPTHIO MAaXOBHKA Yepe3 25 ¢ MOCie Hayaua JBHKCHHS,
eciu yepe3 10 ¢ mociie Hayana JBUKEHHUSI MOMEHT UMITYJIbCAa MaxOBUKa COCTaBIsI 60 Kkr-m2/c. [750
Jox]

3.42 Kakyto paboTy HY>KHO IPOU3BECTH, YTOOBI YBEIMUYUThH YaCTOTY 000POTOB MaxoBuka ot 0 10
120 mue™? Maccy maxoBuka, paBHyto 0,5 T, MOXXHO CUHTATh PACTIPEEICHHON MO0 0001y AHaMETPOM

1,5 m. Tpernem npereopeus. [22,2 kx|
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3.43 Ha cxambe JKykoBckoro (Bpariaromasics miardopma 6e3 TpeHHsI) CTOUT YEJIOBEK U JCPIKUT
B pYKax CTEP>KEHb MO OCH CKaMbH. CKaMbsl C YEJIOBEKOM BPAIAE€TCs C YII0BOM CKOPOCTHIO 4 paji/c.
C Kaxoii CKOPOCThIO OYAET BPAIIaThCS CKaMbs C YEIOBEKOM, €CIIH CTEP)KEHb IMOBEPHYThH TaK, YTOOBI
OH 3aHSUI TOPH3OHTAIBHOE HONOKeHHe? CYMMApHBI MOMEHT MHEPLHH 9EOBEKA W CKAMBH 5 KI*M~,
JUTMHA cTepkHs 2 M, Macca 6 Kr. CuuTaTh, YTO LIEHTP MAcC CTEP)KHS C YEJIOBEKOM B O0OUX CIydasix
HAXOAUTCS Ha ocH iaTGopmsl. [2,9 pan/c]

3.44 Ha nenonBuxHOW ckaMbe JKyKOBCKOIO CTOUT YEJIOBEK M JEPKUT B PYKE 3a OCh
BEJIOCUIIETHOE KOJIECO, BpAILNAIOIIEECs BOKPYT CBOEH OCH € YIJOBOM CKOpocThio 25 pan/c. Ocb
KOJeca pacrHojio’)KeHa BEpPTHKaJIbHO M COBIAJAaeT ¢ OChlo cKaMbu. C Kakoil CKOPOCTbIO CTaHET
BpAIllaTbCSl CKaMbsl, €CJIM MOBEPHYTh KOJIECO BOKPYT TOPU3OHTAIbHOW ocu Ha yrosa 90°? MomeHT
WHEPIMHU YeJIOBEKa U CKaMbU PaBeH 2,5 KM%, MOMEHT uHepiuu kojueca 0,5 Kr-M. [S pan/c]

3.45 Tlnardopma B BHJIE TUCKA BpaIaeTcs MO MHEPIHH 0€3 TPEHHUSI OKOJIO BEPTUKAIBLHON OCH C
gactoroii 14 mun". Ha kpaio miatropMmsl crouT dermoBek. Korma deloBeK Mepemien B ILEHTP
mIaTGOpMbI, YacToTa Bo3pocia 10 25 MuH . Macca demoeka 70 kr. Ompemenute Maccy
wiaTpopMbl. MOMEHT MHEPIIMHU YEIIOBEKA PACCUMTHIBATH, KAK JJIsl MaTepHaIbHOM TOUKH. [178 Kr]

3.46 TopuzontasnbHasg muatdopma Maccol 150 Kr Bpamgaercsi BOKPYr BEPTUKAJIBbHOM OCH,
IPOXOSILEH Yepes HeHTp MIAThOPMBI ¢ 9acTOTOH 8 MuH . UenoBek Maccoii 70 KT CTOMT MPH STOM
Ha Kpato miaargopmbl. C Kakoil yrioBoil CKOPOCThIO HAYHET BpalaThCs IUIaT(opMa, eCiid YelIOBeK
nepeier ot kpas miathopmsl Kk ee HeHTpy? Cuutarh miaarGopmy KpyriblM OJHOPOIHBIM JUCKOM, a
Yea0BeKa - MaTepUaIbHOM Toukoit. [1,62 pan/c]

3.47 TopuzoHTanbHas miaTdopma maccoir 25 kr u paaunycom 0,8M Bparmaercs ¢ gacToror 18
MuH". B LEHTpE CTOMT 4elOBEK M JEPKHT B PACCTABICHHBIX pykax rupu. Cumras miatdopmy
JMICKOM, ONPEIeNTUTE YacTOTY BpAIllEHUs MIIATQOPMBI, €CJIN YeTO0BEK, OIYCTUB PYKH, YMEHBIIUT CBOM
MOMEHT HHEPIHH OT 3,5 Kkr-M? j10 1 kr-m%. [23 mun™]

3.48 Yenosek, crosimuii Ha ckambe JKYKOBCKOIO, JAEpXKHUT B PYKax CTEp’KEHb JUIMHOH 2,5 M,
pacIoyioKeHHBI BEPTUKAIBHO BJOJb OCHU BpAIIEHUS CKaMeHKu. JTa cucreMa (CKambsl M YeJIOBEK)
obmaaer MOMeHTOM uHepruu 10 krM? W Bparaercs ¢ wactotoit 12 mun'. Ecim crepieHs
MOBEPHYTh B TOPU3OHTAIBHOE MOJIOKEHHUE, TO YacTOTa BpAIICHUS CHUCTEMBI CTaHET 8,5 mun™,
Omnpenenute Maccy cTepHs. [8 Kr]

3.49YenoBek maccoil 60 Kr, CTOSIIMI Ha Kpaio TOPU3OHTAIBHON miuaTopmbl paguycoml M u
Mmaccoil 120 kr, Bpalaromniencs Mo HHEpLUUU BOKPYT HETIOABMKHON BEPTUKAIBbHOM ocH ¢ yacToToit 10
MHH", TIEPEXOIHT K ee meHTpy. CunTas miaTdopMy KpPyrJIbIM OJHOPOJHBIM IHCKOM, a 9eNOBEKa —
TOYEYHOW Maccoi, ompelenuTre padoTy, COBEpPIIAEMYIO YEJIIOBEKOM IpU TIepexoie OT Kpas

aTGopMel K ee HeHTpy.[65,8 x|
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3.50 Ha xparo HenmoaBuwkHOW ckaMbu JKykoBckoro aumamerpoM 0,8 M M Maccod 6 KI' CTOUT
yenoBek Macco 60 kr. C kakod yIJIOBOM CKOPOCTBbIO HAYHET BpaIlllaThCsl CKaMbsl, €CIM YEIOBEK
nomaer neTsamui Ha Hero Ma4y Maccoit 0,5 xr? TpaekTopus Msya rOpU30OHTAJIbHA U IPOXOJUT HA
paccrostauu 0.4 M ot ocu ckambu. Ckopocth Msiua 5 m/c. [0,1 pan/c]

3.51 Ilnardpopma B BuAe AMCKa AUAMETPOM 3 M W Maccod 180 Kr MOKEeT Bpamarbcsi BOKPYT
BepTUKaIbHON ocu. C Kakoil yrjaoBoW CKOPOCTHIO OyJeT Bpauiathesl 3Ta Iuiatdopma, eciu 1o ee
Kparo moiiier uenoBek Maccoit 70 Kr co ckopocThio 1,8 M/c oTHOcHuTenbHO matdopmer? [0,53 pan/c]

3.52 B ueHTpe BpallamoIerocs CTOJIMKAa CTOUT YEJIOBEK, JEpKallUuil Ha BBITAHYTHIX PyKax Ha
paccroaauu 150 cm gpyr ot npyra ase rupu. CTOJNMK BpamiaeTcs ¢ 4actoTtoud 1 ¢t Yenosek
commkaer rupu 10 pacctosaus 80 ¢M, M yacToTa yBenuduBaercs ao 1,5 ¢t Onpenenure padoTy,
IIPOM3BE/ICHHYIO YEJIOBEKOM, €ClIM KaXKias TMps uMeeT maccy 2 Kr. MOMEHT MHEepLMH ueloBeKa

OTHOCUTEIIFHO OCH CTOJIMKA CYMTATh MOCTOSHHBIM.[48 [ |

4. MexaHn4ueckue KojieoaHus

4.1. YpaBHeHHE IBWKEHHS TOYKH JAHO B BHJIEC X=0,058in(2ﬂ't+ﬂ'/3)M. Haiitu nepuon,

aMIUTATYly, HAYabHYI0 (pa3y, MUKIMYECKYIO YacTOTy M 4acToTy kKonebanuid. [1c; 0,1m; 7/3;27; 1
I']

4.2 Hanucarb ypaBHEHHE T'apMOHMYECKHUX KoyiebaHuil Touku ¢ ammumryaod 0,1 M, eciu
HavanbHas (a3a paBHa 7 /2, a mepuop KouedbaHmii 2 c.

4.3 Hamucarp ypaBHEHHE TapMOHUYECKHX KOJEOAHWN TOYKM C aMIUTUTYIOH 5 cM, ecid 3a 2

MUHYTHI coBepmiaercs 120 konebanui, a HauanbHas ¢a3a paBHa 60°.

4.4 YpaBHEHUE JIBVKCHUS TOYKH JAHO B BUJEC X = O,ZSin(ﬂ't +7l/ 3)M. Haiitn MakcuManbHBIE

3HAYEHMs cKopocTH U yckoperus.[ 0,27 m/ c;0,27°m [ c?]
4.5 Touka coBepiiaeT rapMoOHHMUYecKHe KosieOaHus ¢ ammumatygo 10 cm m mepuogom 5 c.
2
OmnpenenuTh MaKCUMAJIbHYIO CKOPOCTh M MaKCHMallbHOE YeKopenue. [12,6 cm/c; 15,8 cm/c”]

4.6. OHpCI{CJ’II/ITC MAaKCUMAJILHBIC 3HAYCHUA CKOPOCTHU MU YCKOPCHUA TOYKH, COBCpI_HaIOH_[eﬁ

rapMOHHYECKHE KoleOaHus ¢ aMILTUTy oM 2 cM u iepuoaoM 2 ¢. [0,0628 m/c; 0,197 m/ c’ ]

4.7. Touka coBeplIaeT rapMOHUYECKHE KOJIEOaHUs C IEPUOAOM 8 C U HavalbHOH (a3oi, paBHOU
Hymo. Onpenenure, 3a Kakoe BpeMs TOYKAa CMECTUTCS OT IOJIOXKEHHsI PAaBHOBECHS Ha IOJOBHUHY
amrTuTyasl. [4/3 C]

4.8. Touka coBepiIaeT rapMoHu4eckue kojedanus ¢ nepuoaom 12 c. Omnpenenute, 3a Kakoe

BpEMsA CKOPOCTb TOYKH YBCIIMUUTCA OT HYJIA OO IMOJIOBUHBI MAKCUMAJIBHOTO 3HAUCHU . [1 C]
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4.9. Touka coBepmIiaeT rapMOoHHYECKUE Konebanus ¢ nepuoaoM 12 €. Ompenenure, 3a Kakoe
BpEeMsI YCKOPEHHE TOYKH YBEIIMYHUTCS OT HYJISI 0 IMTOJOBHHBI MAKCHMAIbHOTO 3HaYeHus. [1 C]

4.10. YpaBHeHHE IBHKEHHMSI TOYKM JAHO B BUIEC X = ACOS(ﬂt/ 4). Onpenenurte MOMEHTHI
BPEMEHHU, TIPU KOTOPBIX IOCTUTAETCS MaKCUMaJbHas CKOPOCTh TOYKH. [2¢, 6¢, 10c ...]

4.11. YpaBHeHHE IBWKEHHUS TOYKM JAHO B BUIEC X = ACOS(ﬂt/Z). Onpenenurte MOMEHTHI

BpPEMEHHU, MPH KOTOPBIX JOCTUTAETCI MaKCUMallbHOE ycKopeHue Touku. [0C, 2¢, 4C ... ]

4.12. MarepuajiibHass TOYKa COBEPIIACT TAPMOHHYECKHE KOJICOAHHsSI COTJIACHO YpPaBHEHUIO
x=0,15 COS(Zﬂ't)M. Onpenenure MaKCHMaIIbHOE 3HAYCHUE MOIYJIS BO3BPAIIAOIICH CHIIBI U TIOJIHYIO

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

4.13. MarepuanbHas Touka maccoil 50 T coBeplIaeT rapMOHUYECKHE KOJIECOAHHs COTJIACHO
YPaBHCHHIO X = O,lCOS(3ﬂ't/ 2) M. OmpenenuTe BO3BPAINAIONIYI0 CHITY JUISI MOMEHTa BpEeMEHHU 2 C.
[0,11 H]

4.14. Onpenenute OTHOLIEHUE KUHETHYECKON YHEPIHMH TOYKH, COBEPILIAIOIIEH TapMOHUYECKHE
KosieOaHus, K e€ MOTCHIMAIBHOM SHEPT UK JUIT MOMEHTOB Bpemenu: a) t=T/12; 6) t=T/8; B) t=T/6, rae
T — nepuon konebanuii. Hauanpras dasza paBua nymro. [3; 1; 1/3]

4.15. Onpenenute OTHOLIEHUE KUHETHYECKON YHEPIHMH TOYKH, COBEPILAIOIIEH TapMOHUYECKHE
KojeOaHus, K e€ MOTEHIMATbHON PHEPruH IUIi MOMEHTOB BpPEMEHH, MPHU KOTOPBIX CMEIICHHE OT
MIOJIOXKEHHUS PaBHOBECHUSI COCTaBIsieT: a) x=A/4; 0) x=A/2; B) x=A, rne A — aMIuuTyna KoiaeOaHwuii.
[15; 3; 0]

4.16. Kak u3MeHUTCS 4acToTa KojeOaHui rpy3a, BUCAIIETO Ha JIBYX OJUHAKOBBIX MPYXUHAX,
€CJIM OT UX MOCJIEA0BATEIbHOTO COEAMHEHUS IEPEUTH K apayliebHOMY? [yBEIMUUTCA B 2 pa3a)]

4.17. I'py3, NMOABELIEHHBIM K MpYXHHE, KOJEOIETCSs MO BEPTHKAIM C aMIUIUTYJI0H 8§ cM.
Onpenenure kE€CTKOCTh MPYXKUHBI, €CITU U3BECTHO, YTO MaKCUMaJIbHas KHHETUYECKasi SHEPTHUs Irpy3a
paBHa 0,8 J[x. [kK=250 H/m]

4.18. Ecnm yBenuunTh Maccy rpysa, HNOJBEHNIEHHOro Ha mnpyxuHe, Ha 600 r, TOo mepuon
KoJiebaHui BO3pacTeT B 2 paza. Onpenennute Maccy NepBOHAYAIBHO MOABEMICHHOTO Tpy3a. [200 1]

4.19. /Isa MaTeMaTHYE€CKUX MAsTHUKA, JUIMHBI KOTOPBIX OTJIIMYAOTCA Ha 16 CM, COBEpIIAIOT 3a
OJTHO U TO ke Bpemst onuH 10 xonmebanwmii, Apyroit 6 konebanuil. OnpenenuTe JUIMHBI MasTHHUKOB.
[9cMm; 25¢em]

4.20. MatemaTHuecKUil MasgsTHUK JJIMHON 1 M MOJBENIEH K MOTOJIKY KaOWHBI, KOTOpast HAUMHAET

OIMYCKAaThCS BEPTUKAIBHO BHH3 C yckopeHueM a= (/4. Haiiaute mnepuox koneOaHHH 3TOTO

MasTHHKa. [2,32 c]

4.21. Ha kaxkyro BBICOTY HAJ0O TOJIHATh MAaTEMAaTHUYECKHUH MAasSTHUK, YTOOBI TEPHOJ €ro

KoseGaHuii yBemmamics B 2 pasa? Pammyc Semn 6400 k. [ 6,4-10°u]
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4.22. MadaTHUK, COCTOSIIIMN U3 HEBECOMOW HUTH JIJIMHOW | M M CBHHIIOBOTO IIApHUKA PaJNyCOM
0,02 M, coBepiaeT rapMoHWYecKHe KoJjiebaHus ¢ amruutynoi 0,06 m. Omnpenmenute: a) MOAYJb
MaKCHUMAaJIbHOTO 3HAYCHHS BO3BpAINAIOUICH CUJIBI; 0) MOIYIbh MaKCHUMalIbHOM ckopoctu. IlmoTHOCTB
ceunna 11,3:10% kr/v®. [0,22 H; 0,18 m/c]

4.23. Tonkuii o0pyu pagumycom 0,5 M mojBerieH Ha BOUTBHIA B CTEHKY T'BO31b M COBEpIIACT
rapMOHHYECKHE KoyieOaHHUsl B IUIOCKOCTH, MapajieldbHON creHe. OmpenenuTe 4acToTy KoJieOaHHi
obpyya. [0,5 T'n]

4.24. Opnopomnbli auck pamuycoM 20 cM KOJEONETCsl OKOJO TOPU3OHTAIBHON OCH,
MPOXOASAIIEH Ha paccTosHMHM 15 c¢M OT mLeHTpa aucka. OmnpenenuTe Mepuoa KojeOaHWUW IucKa
OTHOCHUTENBHO 3TOM ocu. [1,07 c]

4.25. luck paguycoM R moJBelIeH Tak, 4TO MOXET COBEpILIATh FapMOHUYECKHE KOJeOaHUs

OTHOCUTENFHO oOpa3yromiedt naucka. OmpenenuTe TMepuoA W YacTOTy KoJeOaHUM  JIHCKa.

[27z4/3R/2g; (1/27z)a/2g/3R]

4.26. Tonkuit crepxenb MHONW 60 cM coBepmIaeT KojeOaHWsi OTHOCHTEIBHO OCH, OTCTOSIIEH
Ha paccTostHAH 15 c¢M oT ero cepenunubl. Onpenenure nepuoa koiedanuii crepxas. [1,19 ¢
4.27. Onpenenute aMIUIMTYly U HadalbHYIO0 (a3zy rapMOHUYECKOTO KOJIeOaHUs, MOTYYSHHOTO

oT CIIOKEHHUS OJIMHAKOBO  HAMpABJICHHBIX  KOJICOAHMIA, 3aJJaHHBIX ypaBHEHUSIMU:
X, =0,02sin(5zt + 7/ 2)m u x, =0,03sin(57t + 77/ 4)m.[0,046. ; 62°46']
4.28 . Halimute ypaBHEHUE pE3YJIbTUPYIOMIETO KOJeOaHUs, TMOIYyYEHHOTO OT CIOKECHHS

OJJMHaKOBO HaIlpaBJICHHBIX KOJ'IC63HPII>1, 3aJaHHBbIX

ypaBHEHHSAMH: X, = 4Sin(7'[t)M X, = 3Sin(ﬂ't +xl 2)M x= SSin(ﬂt +ﬂ'/5)M]

4.29. Touka ydacTBYeT B JIByX KOJICOAHHUSX OJWHAKOBOW YacCTOTBHI OJHOTO HAIPABICHUS H C
OJIMHAKOBBIMM HavaJbHBIMH (pa3amMu. AMIUTUTYAbI KOJeOaHUN COOTBETCTBEHHO paBHBI 3 ¢cM U 4 cM.
Omnpezenute aMIITUTYAY pe3yJIbTHUPYOLIEro KojaeOaHus.[7 cMm]

4.30. Touka yyacTByeT OJHOBPEMEHHO B JBYX B3aUMHONEPIEHIAUKYISPHBIX KOIeOaHUSX,

KOTOpBIE MPOUCXOIAT IO 3akoHaM: X =2Sin@tm u y=2c0Swtm. Haiimure TpaekTOpUIO

JIBMKEHUS TOUKH. [OKPYKHOCTH paguycom 2 M |

4.31. Touka yd4acTByeT B JBYX KOJ€OaHUSAX OJMHAKOBOM YACTOTHI W C OJIMHAKOBBIMH
HayaJIbHBIMH (Da3aMu, COBEPIIAEMBIX BO B3aWMMHOIICPIECHIUKYISIPHBIX HAIMPaBICHUSX. AMIUTATYIBI
KOJIeOaHUN COOTBETCTBEHHO paBHBI 3 ¢cM W 4 cMm. Ompenenute amIUTHTYAy Pe3yIbTHPYIOIIETO
KoJiebaHus. [5 cM]

4.32. 3anummure YPaBHCHHUC PC3YJIbTHPYIOLICTO KoJieOaHus TOYKH, ITOJTYUYCHHOI'O OT CJIOXCHUA

ABYX B3daUMHO HNCPHCHAUKYIISIPHBIX KoJIeOaHMI OJIMHAKOBOM YaCTOTBI (V = 5Fu), C OJWMHAKOBBIMHU
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HavyaJdbHbIMH  (a3amu, paBHeiMH /3 u c¢ ammmmrymamu: A =010m u A, =0,05x.
[x=11,2sin(107t + 7/ 3)em ]

4.33. YpaBHeHHe 3aTyXalomuX KoneGaHWil TOukH gaHO B Buue X =5e %% Sin(ﬂ'/ 2)t M.
Omnpenenute CKOPOCTh TOUYKH B MOMEHTHI BpeMeHH, pasubie 0, T, 2T . [7,85 m/c; 2,9 m/c; 1,1 m/c]

4.34. JlorapupMudecKkuil JEKPEeMEHT 3aTyxaHHUs MareMaTHdeckoro masTHuka paseH 0,2. Bo
CKOJIBKO Pa3 yMEHBIIIUTCS aMIUTMTY/a 3a OJTHO MOJIHOE Kojebanue? [B 1,22 pa3]

4.35. HavanbHasi aMIUIMTY/la 3aTyXarmonux Kojiebanuii Touku paBHa 3 cM. [lo ucreuenun 10 ¢
OT Hayvasa KojeOaHuii aMIUIUTYy1a cTaia paBHOU 1 cM. Yepes kakoe BpeMs aMILTUTY/la CTAaHET paBHOU
0,3 cm? [21 c]

4.36. AMITUTYAa 3aTyXaromuX KojeOaHui MasTHHKA 32 2 MHUHYTHl YMEHbBIIWIAch B 2 pasa.
Omnpenenure Ko3pGUIUEHT 3aTyXaHHUSL. [5,78'10'3 1/c]

4.37. Ammuntyna 3aTyxaroumux KoneOaHuil MagTHUKA 32 1| MUHYTY yMmeHblIniIach B 3 pas3a. Bo

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

5. MoJiekyJISIpHO-KMHeTHYeCKasi TeOPUS MIeaIbHOI0 ra3a
. -3 _ 3
5.1. B cocyne oobpémom V = 3-107° m” HaxomuTes Ta3 MpyU HOPMAJIbHBIX yciaoBusX. Omnpenenure
YHCIIO MOJIEKYJI Ta3a B COCYJIE M KOHILIEHTPALUIO MOJeKy. [ 7,95- 10%; 2,65-10%° M_s]

5.2. T'a3 HaxomuTCs B UWIMHIpE MO MOPIIHEM IMPU HOPMaJbHBIX ycloBHUsX. Bo ckoibko pa3
M3MEHUTCS KOHLEHTpPAllMi MOJIEKYJ Ta3a IpHU yBeJIMYeHUH oObEMa rasa B 5 pa3 Hpu MNpexHEH
TeMIeparype?[ yMeHbIINTCS B 5 pas]

5.3. T'a3 HaxoquTCsa B HNUWIMHAPC IO IMOPIIHEM IPpU HOPMAJIBHBIX YCIIOBHUAX. Bo ckonbko pa3

0
MU3MCHUTCS KOHIIGHTpAIMsl MOJICKYJ Ta3a HpU yBenudeHuH Temrepatypbl raza mqo t=100"C mnpwu

IIpeKHEM AaBiieHnn? [ymensmmures B 1,37 pazal
5.4. B 6amtone Haxomunock 10 xr rasa mpu maenennn 10° ITa. HaiiTi, Kakoe KOTHYECTBO Ta3a
6
B3sUIM W3 OajIOHA, €CIM OKOHYaTeNbHOE JaBieHue crano paBHo 2,5-10°Ila. Temmeparypy rasa
CUMTATh MOCTOSHHOM. [7,5 Kr]
. _ 3
5.5. 12 r rasa 3auumaior 066éM 4-107° m® npu temneparype 7°C. Tloce HarpeBaHus rasa mpu

TIOCTOSHHOM JIaBIIEHHH €0 TLIOTHOCTH cTana paBHa 6-1072/cm®. Jlo kaxoii TeMmepaTyphl HarpeIn
raz? [1400 K]

5.5. B 6amnone o6wémom 10 11 Haxoautes renuit ( He )mox nasnenuem 1 MIla u npu Temmneparype
300 K. ITocne Toro kak u3 6ayioHa 6su10 B3sATO 10 T renus, Temneparypa B 6ajyioHe TOHU3UIACH 10

290 K. Onpenenute napneHue renus, ocrapiierocs B 6amione. [0,364 Mlla]
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5.6. B cocyme o0bémMom V = 2.10°m* wmaxomurcs 0,02 kr asora (N,)nmon nasnennem
P =0,9-10° ITa . OnpesienuTe CPeHION KBAAPATHYHYIO CKOPOCTh MOJIEKYI Ta3a; UuciIO MONEKYI,
HAXOJIAIIMXCS B COCY/IE; IIIOTHOCTH ra3a. [1,6-10°x/ c; 4,3-10%; 102/ 1°]

5.7. TInoTHOCTH HekoTOpOro raza p =5-10"ke/ M, a cpenHsa KBaApPaTHYHAS CKOPOCTH MOJIEKYII

atoro ra3a paBHa 600 m/c. Onpenenure naBieHHE, KOTOPOE OKa3bIBAeT r'a3 Ha CTEHKH cocyxda. [600
I1a]
5.8. Omnpenenure cpeaHIO KBAJAPaTUUYHYIO CKOPOCTb MOJIEKYJ HEKOTOPOIO rasa, IJIOTHOCTb

kotoporo mpu nasnenun P =11.10°ITa paBua p =0,024x2/m®. KakoBa macca OJHOTO MO

3TOTO Ta3a, ecili 3HaYeHHe IUIOTHOCTH JaHo Npu Temneparype 27°C 2 [1172,6 m/c; 0,005 kr/Monb]

5.9.6 r yruekucioro raza (CO,) u 5 r 3akucu aszora (NO,) s3amonssOT cocyn 00bEMOM
2-107°»* . Haiitn obmee maBienue B cocye mpu temmeparype 400 K. [4,15-10° I1a ]

5.10. Onpenenure MosspHyto mMaccy cmecu kucnopona (O, ) maccoit 25 r u azora (N, ) maccoii
751.[289-10° kel monw |

5.11. OmpexenuTte WIOTHOCTH cMecu ra3oB Bogopoaa ( H,)maccoii 8 r u xuciopozaa (O, ) maccoii
64 r ipu Temnepatype 290 K u npu nanennu 0,1 MITa. a3 cuurats nneansasiM. [ 0,498x2/ 1]

5.12. Bammon Bmectumocthio 20 11 coxmepkuT cMmech Bomopoxa (H,) m asora (N,) npwu
temneparype 290 K u nasnenuun 1 MIla. Onpenennre maccy BoIopoaa, eciau Macca cMecu pasHa 150
r.[6,3 1]

5.13. B 3akpsiTOM cocyne BMecTuMOCThIO 20 11 HaxonsaTcs Bogopon ( H,)maccoii 6 r u renmit

(He)maccoit 12 r. Onpenenute naBieHHE W MOJISIPHYIO MacCy ra3oBOW CMECH B COCYZE, €CIIH

temneparypa cmecu 300 K. [0,75 MlTa; 3:10° kr/mos1s]

5.14. Cmecs kucnopona (O, ) u azora (N, ) mpu Temmeparype 27°C HaxomuTCs HOJ JaBICHHEM
230 I1a. Macca xucnopona coctaBiser 75% oT o0ueil Maccel cMecu. OnpeennuTe KOHLUEHTPaIUIo
MOJIEKYJT KaXKJIOTO U3 Ta30B. [4'1022M_3; 15 -1022]%_3]

5.15. B cocyne BMectumocthio 0,3 11 mpu temneparype 290 K Haxogutcst HekoTopslil ra3z. Ha
CKOJTBKO TIOHM3HUTCS JIaBJICHHE T'a3a B COCYIE, ECIH U3-3a yTeuk Beiizer 10™° monmexyn? [133 ITa]

5.16. Ipa cocyna onuHakoBoro oobséma conepskar kuciopon (O, ). B ogHoM cocyne naienne 2

MlIa n Temniepatypa 800 K, B npyrom nasnenue 2,5 Mlla, a remneparypa 200 K. Cocynbl coennanmm
TpyOKOH W OXJaguinu Haxonsmuiics B HUX kuciopoxa no 200 K. Onpenenure ycraHOBHBILEECS B

cocynax nasnenue. [1,5 MIla]
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5.17. Onpenenute CpeAHION KWUHETUYECKYI0 SHEPrUI0 IMOCTYNATEIbHOTO JBHXKEHUS OJIHOM

MOJIEKYJIBI M Temmneparypy rasa npu nasieHuu 0,5 klla, ecnu KOHUIEHTpanusi MOJIEKYJ Tra3a paBHA
102 m™. [7,5-107 JIre; 362K ]

5.18. Bo ckonpko pa3 cpenHssl KBaJpaTU4yHasi CKOPOCTh IBUIMHKH, B3BELICHHOW B BO3/YXE,
MEHbIIE CpeiHeil KBaApaTHUHOM CKOPOCTH Monekyn Bosxyxa? Macca meumuku 107°2. Bosmyx
CUMTATh OJHOPOIHBIM I'a30M, MOJISIpHAs Macca KoToporo pasHa 0,029 kr/monb. [B 1,44-10" pasz]

5.19. Omnpenenute CpeAHIO KBAAPATUUHYIO CKOPOCTb MOJICKYJIBI ra3a, 3aKJIOUYEHHOTO B COCY]
BMECTHUMOCTBIO 2 1 o1 naBiaeHueM 2 klla. Macca raza 3 r. [4 xm/c]

5.20. Ompenenure HauboJee BEPOATHYIO CKOPOCTh MOJIEKYN ra3a, IUIOTHOCTh KOTOPOTO MpHU
nasnennu 40 kI1a cocrasmser 0,35kz/ m®.[478 m/c]

5.21. Onpenenure Hambonee BEPOSTHYIO, CPEOHIO apU(PMETHYCCKYI0O U  CPEIHIOK
KBaJIpaTH4YHYIO cKopocTH Moseky: azota (N, ) mpu 300 K. [422 m/c; 476 m/c; 517 m/c]

5.22. Ilpu Kkakoil Temmeparype CpemHsst KBaJpaTHdHas CKOpocTh Mousiekyn kuciopoxaa (O, )

OosbIe ux Hanbomee BeposTHOU ckopocT Ha 100 m/c. [381 K]

5.23. Ompenennute CpeHION apuPMETHUECKYI0 CKOPOCTh MOJIEKYI ra3a, €Cid U3BECTHO, YTO UX
CpenHsIs KBaJipaTU4dHas CKopocTh 1 kM/c. [920 m/c]

5.24. Cmecoh renust (He) u aprona (Ar) Haxomutcs npu temmneparype 1200 K. Onpenenure

CPEIHIOI KBaJIpaTMUHYI0 CKOPOCTh M CpPEIHIO KHHETHYECKYI0 OJHEpPrHI0 IOCTYHNATeIbHOTO

JIBYOKCHHSI aTOMOB renwsi W aproHa. [remmid: 2730 wm/c; 2,48:107° e ; apron: 864 w/c;
2,48-107° /e )]

5.25. Hcnonws3ys 3aKOH paclpeesieHus MOJIEKYJ HJIEaJbHOTO Ta3a MO CKOPOCTSAM, HaWTH

dbopmyny Hanbonee BeposTHOM ckopocTH. [, = 4/2KT/m; ]

5.26. Hcnonb3yst 3aKOH pacHpeesieHuss MOJIEKYJl HAEaJbHOr0 ra3a MO0 CKOpPOCTSIM, HaWTH

CPEIHIOI0 apU(METHUECKYI0 CKOPOCTh MOJIEKYIL. [<U> = /8KT/am, ]

5.27. I/ICHOHBSyﬂ 3aKOH PpaclupCAClICHUA MOJICKYJI HACAJIbHOTIO Tra3a II0 CKOPOCTAM, HaUTH

CPEIHIOI0 KBAaJPATUYHYIO CKOPOCTbD. [<UM> =/3KT/m, ]

5.28. Ucnonb3ys (QYHKIHIO paclpeneneHuss MOJEKYN HICaTbHOrO raza Mo SHEPrusiM, HalTH

CPEHIOI KHHETHUYESCKYIO SHEPTHio Mosekyi. [3/2 KT ]

6. OCHOBBI PABHOBECHOI TEPMOAUHAMMKH
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6.1. Cuanras a3ot ( N,) naeanbHBIM ra3oM, ONPEAEIUTE €r0 YACIbHYIO TEIUIOEMKOCTD IS
M30X0pHOTo U n306apHoro mpoueccos. [42 JIx/(kr-K); 1,04 [Ix/(xr-K)]

6.2. Haiinute ynensHyto TemnoémkocTs yriaekucnoro rasza (CO,) mig u3oxopHOro u
n3obapHoro nporeccoB. [567 Jx/(kr-K); 755 Ix/(kr-K)]

6.3. Haiingure ynenpHyr0 TEMIOEMKOCTh MPU MOCTOSHHOM JIaBICHUH XJIOPUCTOTO
Bojopona ( HCl ) u neona ( Ne).

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

6.4. Haiinure mis xucnopona (O,) oTHOLIEHHE YAENBHON TEIIOEMKOCTH IPU ITOCTOSHHOM
JAaBJICHUU K YJICJIbHON TEINIOEMKOCTH IIPU TIOCTOSITHHOM o0beme. [1.4]

6.5. II10THOCTH HEKOTOPOro ABYXaTOMHOIO raza IpH HOpPMalbHBIX YyCIOBHSX paBHa 1, 43
KF/MS.quy paBHBI yJeNbHbIE TEIIOEMKOCTH P MOCTOSIHHOM JJaBJICHUU U MIPHU MOCTOSIHHOM 00beMe
3TOro rasza?

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

6.6. Onpenenure ynenabHble TEIUIOEMKOCTH IPU IMOCTOSHHOM JABJIEHUUM U IPH IMOCTOSTHHOM
o0BeMe, eCITM U3BECTHO, YTO HEKOTOPBIH ra3 Mpu HOPMAaJbHBIX YCIOBUSX UMEET yAeTIbHbII 00bem 0,7
M/kr. Uto 510 3a raz? [649 JTx/(xr-K); 909 JIx/(kr-K)]

6.7. Cunras a30T UealbHBIM I'a30M, ONPEIEIIUTE €r0 MOJISIPHYIO TEMNIOEMKOCTbD IPH MOCTOSIHHOM
00BéMe u 1pu mocTostHHOM faBiieHuu. [20,8 Jx/(Monb-K); 29 x/(MonbK)]

6.8. Omnpeaennute MOJSIPHYIO MacCy JBYXaTOMHOTO T'a3a, €CJIM U3BECTHO, YTO Pa3HOCTh yJIEIbHBIX
TEIIOEMKOCTE 3TOTr0 raza MpH MOCTOSHHOM O0bEME W TNpU TMOCTOSHHOM JaBieHMHM paBHa 260
Jix/(xr-K). [0,032 kr/mons]

6.9. Haiinute ynenbHble TEMIOEMKOCTH MPHU M300apHOM M U30XOPHOM IpOIEccax HEKOTOPOTo
raza. M3sectHo, 4to Monsipnas macca ero pasna 0,03 kr/monb, a ornomenue C,/c, =1,4.[693
JIx/(xr-K); 970 JIx/(kr-K)]

6.10. /s HEKOTOPOTO JIBYXaTOMHOTO Ta3a yAelbHas TeIIOEMKOCTh IIPU MOCTOSHHOM JaBJICHUH
paBHa 14.7 10° JIx/(xr-K). Uemy paBHa Macca ogHOro mMouis 3toro raza?[0,002 kr/mods |

6.11. Onpenenute yaenbHbIC TEMIOEMKOCTH MPU TMTOCTOSTHHOM O0BEME M TTOCTOSIHHOM JIaBJICHUH
anst emecu yriekucnoro (CO,) rasa maccoit 3 r u asora( N, )maccoit 4 r. [667 Tx/(xr K); 917
Jhx/(kr K)|

6.12. Kucmopox (O,) maccoit 1 xr naxomurcs mpu temmeparype 320 K. Ompenenute
BHYTPEHHIOI SHEPTUIO MOJICKYJT ra3a. ['a3 cuurath uaeanbHbiM. [208 kJx]

6.13. B 3akpsIToM cocyne HaxoauTcst cmech aszota (N, ) maccoit 56 T u xuciopoza (O, )maccoit

64 r. OnpeenuTe H3MEHEHNE BHYTPeHHEi sHeprun cMecH, eciu eé oxmamumn Ha 20°C.[1,66 kJIx]
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6.14. Kakas pabora coBepIuaercs IpH H30TePMHUYECKOM paciiupeHuu Bogopoaa ( H,) maccoit 5
r, B3sitoro npu 290K, ecnu naBneHue yMeHbIaeTcs B Tpu paza? [6627 JIx]

6.15. OnpenenuTe KOJIMYECTBO TEIUIOTHI, KOTOpPOE Haso coodmuTh kuciaopony (O, ) oovémom 50
JI IPH U30XOPHOM HArpeBaHMUH, 4TOOBI AaBicHHE MOBBICHIOCH Ha 0,5 MIa.[62,5 kJ[x]

6.16. Bo ckonbko pa3 yBeanuautcs 006éM 0,4 mons Bogopoxa ( H,) mpu temmneparype 300 K npu
HU30TEPMHUECKOM PACHIMPEHHUH, €CIIH IIPH STOM T'a3 MOJy4YHT KordecTBO TerutoThl 800 J[x? [2,23]

6.17. Pabora pacmmpeHHss HEKOTOPOTO JIBYXaTOMHOI'O HJICaJbHOTO Ta3a cocTaBiseT 2 KJIK.
Omnpenenure KOJMYECTBO MOIBEACHHOM K Ta3y TEIUIOTHI, €CIIM MPOLIECC MPOTEKal U30TEPMUYECKH. [2
kJIx]

6.18. Pabora pacumpeHus HEKOTOPOTO JIBYXaTOMHOTO HJEAIbHOTrO Traza cocTaBiseT 2 kJIx.
Omnpenenure KOJMUYESCTBO MOIBEICHHOM K Ta3y TEMJIOThI, €CITU MPOIecC MpoTeKan n3o0apHo. [7 kx|

6.19. JIea Moysi NIBYXaTOMHOTO HJACAJLHOTO Ta3a HArpeBarOT MPH IMOCTOSSHHOM OOBeMe 0
temneparypbl 289 K. Omnpenenute KOIMYECTBO TEIUIOTHI, KOTOPOE HEOOXOAMMO COOOIIMTH TIasy,
4TOOBI YBEIMYUTH €0 JaBieHue 3 pasa. [34 kx|

6.20. /1o xakoii TeMIiepaTypbl OXJaJUTCs BO3AYyX, Haxodwuicsa npu temneparype 273 K, eciu
OH pacIIMpsieTcs anadaTHO, M IPU 3TOM 00BEM ero yBennuuBaercs B jiBa paza?[207 K]

6.21. I'a3 pacmupsiercs annabdaTHO U MPU ITOM €ro 00bEM YBEIHMUMBACTCS BIIBOE, a TEMIIEpaTypa
nanaet B 1,32 pasa. Haiitu uncio creneneit cBo601b1 3Toro rasa. [i=5]

6.22. Azor (N,), maxomuBmmiics npu Temneparype 400 K, mnoxseprim ammabatHOMY
paclIMpeHuto, B pe3ysbTaTe KOTOPOro €ro o0beM YyBEIMUYWiIcs B 5 pa3, a BHYTPEHHSAS >HEPrus
yMmenbimiack Ha 4 k. Onpenenute Maccy aszora. [28 r]

6.23. Asor (N, ) maccoit 14 r cxumaroT nzorepmudecku npu temneparype 300 K ot naBnenus
100 xIla no nmaBmenust 500 klIla. Onpenenute M3MEHEHHE BHYTPEHHEH »HEpPruu, paboTy CHKaTus,
KOJIM4YeCTBO BbiaeuBieiicst TertoThl. [0; -2 k/Ix;-2 k1]

6.24. Tlpu n3006apHOM HarpeBaHWM HEKOTOPOro HjeanbHOro rasza (2 mosp) Ha 90 K emy Obuio
cooOmieno 5,25 k/x Temnorel. Onpeaenure padoTy, COBEpLIAEMYIO ra30M, U3MEHEHUE BHYTPEHHEH

DHEPrHH rasa; BENUYMHY ¥ =C, / c, - [0,6 x/Ix; 1,5 xJIx; 1,4]

6.25. Tlpu m3orepmmyeckom pacumpenun 2 r azora (N,) mpu temmeparype 280K 00BEM

YBCJIMYUJIICA B JIBa pasa. OHpCIICJ'II/ITC COBCpI_HéHHy'IO rasomMm pa60Ty, U3MCHCHUC BHyTpCHHCfI OHCPIrun

M KOJIMYECTBO TEILIOTHI, TOJay4deHHoe rasom. [115,2 JTx; 0; 115,2 JIx]
6.26. Azot (N,) maccoii 0,1 kr u306apno Harper ot Temneparypsl 200K mo temmepatypsr 400K.

Ompenenure paboTy, COBEPIIEHHYIO Ta30M, MOJYYEHHYIO MM TEIJIOTY M W3MEHEHHE BHYTpPEHHEU

sneprun. [5,9 xJIx; 20,7 xJx; 14,8 kJx]
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6.27. Kakas moyisi KOJIM4ecTBa TEIUIOTHI, MOABOAUMOIO K MACAIBHOMY ABYXaTOMHOMY ra3y Ipu
n300apHOM IpOIEcCce, PacXOyeTcsl Ha YBeJIMUeHNEe BHYTPEHHEN SHEPTrUu U Kakas 0 — Ha paboTy
pacmpenus? [0,71; 0,29]

6.28. Bomopon (H,) maccoit 6,5 r mpu Ttemmeparype 300 K u mocTosHHOM AaBICHUH

pacmupsieTcsl BABOE 3a CUET MPUTOKa Teria u3BHe. Ompenenurte paboTy pacHIMpeHusi, U3MCHEHUE
BHYTPCHHEH SHEPIMU ra3a W KOJIMYECTBO TCILIOTHI, mosydeHHoe rasom. [8,1 x/x; 20,2 x/x; 28,3
KJIx]

6.29. 2 xmomns yraekucioro raza (CO,)narpeBatorcsi mpu mocrossHHOM nasineHun Ha 50 K.
Haiigute n3MmeHeHue ero BHYTpEHHEW SHepruu, paboTy pacHIMpeHUss M KOJIUYECTBO TEIIOTHI,
nonydernoe razoM.[2500 k/Ix; 830 kJ{x; 3330 x/Ix]

6.30. OnpenenuTe MoKaszaTesb aanadaThl AJiI CMECHU Ta30B, cojaeprxanieit renuii ( He ) maccoit 8 T
u Bozopoa maccoii (H,) 2 r. [1,55]
6.31. Ilpu anmabatHoM pacmupeHud aByx wmonb kuciopona (O,), Haxopsmerocs mnpu

HOpPMAaJIbHBIX YCIOBHX, 00bEM yBenuuuics B 3 pasza. Onpenenure U3MEHEHUE BHYTPEHHEN SHEPTUU
rasza u paboty pacimupenus rasa. [-4,03 k/Ix; 4,03 k/Ix]

6.32. T'a3z coBepmaer nuki Kapno. [Ipu aTom on nonydaer ot HarpeBarens 41,9 k/[x TerioTsl.
TemmepaTypa HarpeBaTens B TpU pa3a BbIIIE TeMIepaTrypbl xoloauibHuKa. Kakyioo pabory
coseprimn ra3? [28 kJIx]

6.33. I'a3, coepmatonuii 1y KapHo, oTgan XoiaoaunbHUKY 67% TENaoThl, MOTYYEHHOH OT
HarpeBatens. Omnpeenute TeMIepaTypy XOJOIWIbHUKA, ecliu Temreparypa HarpeBatens 430 K.
[288 K]

6.34. Bo ckomnbko pa3 ysenuuutcs KIIJ[ nukna KapHO mHpu NOBBIIEHMH TEMIIEpATyphl
narpesaresst ot 380 K qo 560 K? Temneparypa xomoaunbhuka 280 K. [1,9]

6.35. T'a3, coBepmatonuii 1uks Kapno, otnan xononuneHuky 14 kJIx termmoTsl. Onpenenure
TeMIepaTypy HarpeBaTelis, eclu NMpHu TemnepaTrype xonoauiabHuka 280 K pabora nukia paBHa 6
k/1x.[400 K]

6.36. UneanpHbIii Ta3, coBeprarontuii muka Kapao, 70% konudecTBa TEMJIOTH, MTOTYIEHHOTO OT
HarpeBartels, OTAAeT XOJOAUIbHUKY. KOoMn4ecTBO TemioThl, MoIy4aeMoe OT HarpeBaress, paBHO 5
k/x. Onpenenure KITJI iukia u paboTy, coBepiieHHyo pH nojgHoM 1ukie. [30%, 1.5 k/Ix]

6.37. UneanbHblii ra3 coBepmiaer nukia Kapao. I'a3 momyums oT HarpeBaTenss KOJIMYECTBO
TertoThl 5,5 kJIk u coBepiui padoty 1,1 kJIx. Onpenenure KIIJ] nukia u oTHOIIEHHE TEMIIEPATYP
HarpeBaTess u xonoauibHuKa. [20%; 1,25]

6.38. Tpu Mons ueaIbHOTO JBYXaTOMHOTO ra3a, 3aHUMAOIIET0 00BEM 5 71 M HaXOASIIET0Cs MO/
nasneHueM 1 MIla, moasepriam un3zoxopHoMmy HarpeBanuto a0 500 K. Ilocnme »storo ras

HU30TCPMUUYCCKU PACIIHUPUIICA O HAYAJIbHOI'O OAaBJICHUA, a 3aTCM OH B PE3YJIbTATC 1/1306apH0r0
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C)KaTus BO3BpAILEH B MEepBOHaYalIbHOE cocTosiHue. Onpenenure K03(pPUIMEHT MOJIe3HOro AeCTBUS
nukia. [13,3%]

6.39. PabGouee Teno — uaeanbHBIA T'a3 — TEMJIOBOTO JIBUTATENS COBEPIIACT IIMKJI, COCTOSALIMNA U3
MOCTIeIOBATENbHBIX TPOIECCOB: M300apHOro, annabaTHOrO0 M M30TEpMHUYECKOro. B pesymbrate
n3obapHoro npornecca ra3z Harperaercs ot 300 K go 600 K. Onpenenute k03¢pHUIMEHT MOIE3HOTO
neiictBus TerioBoro asurateis. [30,7%]

6.40. Haiinure k03¢ HUIMEHT TOJE3HOr0 AEHCTBUS ITUKIA, COCTOSIIETO U3 JBYX U30XOp M JBYX
agnabar. Paboumm BemecTBOM sBIsieTCS a30T. M3BeCTHO, 4TO B Tpeenax MUKIa o0bhEM Tasza

mmensiercs B 10 pas, T.e. V, V., =10. [60%]

6.41. IIpu HarpeBanuu 2 MOJb JBYXaTOMHOI'O UJICAILHOTO ra3a ero TeMiieparypa yBeJIM4Hiach B
2 paza. Onpenenure U3MEHEHUE SHTPOITUU TIPH W30XOpHOM Tiporiecce. [28,8 Ix/K]

6.42. IIpu HarpeBaHuu 2 MOJIb JBYXaTOMHOI'O UJI€AJIbHOTO ra3a €ro TeMIlepaTypa yBEeIMUUIach B
2 paza. Onpenenure U3MEHEHUE YHTPONHHU MpH u3o0apHom mpoiiecce. [40,3 [Hx/K]

6.43. HaiiguTte u3MeHeHHe SHTPOIUU IIpu u300apHoM paciupenun 8r renus ( He ) ot oobema 10
1 1o oobema 25 1. [38,1 Jx/K]

6.44. Haiinnte M3MEeHEHNE SHTPOIMHU MIPU MU30TEPMUYECKOM pacumpenun 6 r soxopoaa (H,) ot
10° 10 0,5-10° Ma. [17.3 x/K]

6.45. Haiingure W3MeHEHHE SHTPOIUH NpU u30TepMudeckoM pacmmpenun 10,5 r asora (N, ) ot
21 ao 5 1. [2,9 [Ix/K]

6.46. Haiinure n3aMeHEeHHe SHTPOIMH MPH TuIaBjieHuu 1 Kr jabpaa, Haxomsmerocs mpu 0°C. [1230
Jx/K]

6.47. Haiinmure M3MeHeHHE SHTPONMHU TIPH W300apHOM pacmmpennu 6,6 r Bomopoxa (H,) mo
ynBoeHust oorema. [15,8 /K]

6.48. Asor maccoii (N,)28 ramgmabatHo pacmmpmim B 2 pasa, a 3aTeM H300apHO CHKalM JI0

HavaibHOTo 00b&Ma. OnpeaenuTe U3MEHEHHe SHTPOIUM ra3a B X0/l YKa3aHHBIX MporeccoB. [-20,2
Jx/K]

6.49. Haiinure npupamenue sHTponuu npu pacmupennu 0,2 T Bogopona ( H,) or ooséma 1,5
1o oobéMa 4,5 71 mpu MOCTOSHHOM JaBJICHUM W NpHU NMOCTOsSHHOM Temmeparype. [3,1 JIx/K; 0,91
Jx/K]

6.50. B ogaOM cocyne, 00béM koToporo 1,6 1, Haxoautes 14 mr azota (N, ). B npyrom cocyne,
00béM KoToporo 3,4 1, Haxomurcst 16 mr kucnopoaa (O, ). Temneparypsl ra3oB paBHbl. Cocysl

COEUHSIOT, U Tra3bl nepeMennBaroTcs. HallTu mpuparieHue 3HTPONUU MpH ATOM mporecce. [6,3

M/x/K]
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7. OCHOBBI HEPABHOBECHOI TePMOAUHAMUKU. SIBJIeHUS NepeHoca

7.1. Onpenenure CpemHIOK UIMHY CBOOOJHOTO IMpoOera MOJEKyJ KHCIOPOAa, HaXOJSIIeTrocs
pu temreparype 0°C, eciu cpeiHee YMCI0 CTOIKHOBEHHM, CIIBITHIBAEMBIX MOJIEKYJION B 1c, paBHO
3,7-10°. [115 um]

7.2. Belunuciure cpeHIo JUIMHY CBOOOIHOIO mpobdera U Bpemsi MeX1y ABYMsI CTOJIKHOBEHUSIMU
MOJIEKYJI KUCJIOpOJia IpH AaBiienuu 1,5 107 MM pT. ct. u Temneparype 17°C. [50m; 0,11c]

7.3. Haiigute cpeaHioOl UIMHY CBOOOJHOTO mpodOera aroMOB Teius B YCIOBHSX, KOTIa
IJIOTHOCTH rejus paBHa 2,1 102 kr/v>. [1,8 MkM]

7.4. Yemy paBHA cpeaHss IJTMHA CBOOOIHOTO MpoOera MOJICKYJI BOJIOPO/Ia MPH JaBICHUN 107 MM
pT.cT. 1 Temmneparype S0°C? [0,142m]

7.5. Ilpu xakoM JaBJI€HMM CPEHSs JUIMHA CBOOOJHOTO IpoOera MoJeKys BOJopoJa paBHa 2,5
CM, eciiu Temrmeparypa rasza pasHa 67°C? Jluamerp MoJekynisl BOJOpoa NpuMuTe paBHbIM 0,28 HM.
[0,539 I1a]

7.6. Haiinute cpenHioo JUIMHY CBOOOAHOrO IpoOera MOJIEKYJ BO3AyXa MpU HOPMalIbHBIX
ycioBusxX. JluameTp Mosiekyn Bo3iyXa IpUMHUTE PaBHBIM 3 108 em. [9,43 108 m]

7.7. Hailnute cpelnHee 4MCIO CTOJIKHOBEHUMM B 1c Monekyn a3zora mpu temneparype 27°C u
napiennu 400 mm prt.cT. [2,45 100'1]

7.8. OnpenenuTe CpeHIO MPOJODKUTENIBHOCT CBOOOIHOTO Mpobera MoJeKysl BOJOpOoJa MpH
temneparype 27°C u gasnenuu 0,5 kIla. Jluamerp Mosekynsl Bogopoaa npuMure paBHbM 0,28 HM.
[13,3 He.]

7.9. CKOJIBKO CTOJKHOBEHMM MEXIy MOJIEKyJaMu MPOMCXOAHWT 3a lc B 1 o’ BOZOPOJA, €CIH
IUIOTHOCTH Bogopoja 8,5 102 kr/™° 1 temneparypa 0°C? [1,3- 10290'1]

7.10. B Gannone, o6beM kotoporo 2,53 1, comepkKuTcs yriekucaslid ras. Temmeparypa rasza
127°C, naBneuwue 1,3-104 [Ta. Haitnure uncno Moyiekys B OaJUTOHE W YMCIO CTOJKHOBEHUH MEXKITY
MoJIeKylnaMu 3a lc. JluameTrp MOJIEKYJbl YIVIEKHCIIOTO ra3za npumure paBHbIM 0,4 HM. [6,0-1021;
2,2:10%°c™]

7.11. Cpennsisi yiHa CBOOOJHOrO MpoOera MoOJIEKYJ BOJOpOJa MpPU HOPMAaIbHBIX YCIOBUAX
coctapsiet 0,1 Mxm. OnpenenuTe CpeHIO IIUHY UX cBoOoaHOTO TTpodera npu nasienuun 0,1 mlla,
€CJIM TEMIIEpaTypa ra3a ocraercs MocTossHHOM. [100 M]

7.12. OnpenenuTe MIOTHOCTH BO3yXa B COCY/Zl€, KOHIIEHTPALMIO €r0 MOJIEKYJ, CPEIHIO JUIMHY
cBOOOHOTO TIpoOera MoJIeKyJ, eciu cocya oTkadeH no nasienust 0,13 Ila. Juamerp monexyn
BO3ayxa npumute paBHbIM 0,27HM. Temneparypa Bo3ayxa 27"C.[1,51-10'6 kr/iv’; 3,14:-10%° M3 0,1

M]
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7.13. Omnpenenute xodbdumuenT muddy3un KHCIOpPoJa TPH HOPMAIbHBIX  YCIOBHSIX.
DddeKkTUBHBIN TUaMeTp MOJIEKYJ KHCIopoaa mpumMuTe paBHbiM 0,36 HM. [9,18- 10° m%/c]

7.14. Onpenenute Maccy a3ora, mpouieanero Beienacteue mupdysuu yepes mwiomanky S50 cm’3a
20 ¢, eCliM TPajMeHT IUIOTHOCTH B HANPABICHHH, NEPICHINKYISPHOM ILIOMAAKE, paBeH 1kr/m”,
Temneparypa azota 290 K, a cpennss mpmHa cBoOOAHOTO Mpodera ero MoJjiekya paBHa 1mMkm. [15,6
Mr |

7.15. OueHute CpeaHIO IIMHY CBOOOAHOTO mpobera u KodpdummeHt nup@y3urn HOHOB B
BOJIOpPOIHOM 1u1azme. Temriieparypa miaa3mbl 10" K, uncino uonos B 1 cm® mmasmer paBHO 10", [Ipu
yKa3aHHOH TeMmriepaType 3pheKTHBHOE CEYeHHE HOHA BOJOPOAA CUMTATh PaBHBIM 410 20 oM, [~1O2
M; ~107 MZ/C]

7.16. Haiimute xoaddurment nuddy3un Bogopoaa Mpu HOPMATBHBIX YCIOBHSIX, €CIIH CPEJTHSS
JUTHA CBOOOHOTO MpOoOera MOJIEKYII MPU ITUX YCIOBHUsAX paBHa 1,610 M. [0,91-10™ MP/c]

7.17. Haitnute koaddunueHT nuddy3uu reaust Ipyu HOpMaIbHBIX YCIOBUSX. 8,5 10° MZ/C]

7.18. Ompenenute, BO CKOJBKO pa3 OTIMYAOTCS KOIPPUIMEHTHl AMHAMUYECKOW BSI3KOCTHU
YIIIEKHUCIIOTO ra3a U a30Ta, eciii 00a ra3a HaXOIATCs IPU OJMHAKOBOW TEMIIEpaType W OJHOM U TOM
ke naBiaeHuH. DPQPEKTUBHBIC TUAMETPBI MOJIEKYJI 3THX T'a30B paBHBL [1,25]

7.19. Azor naxomutrcs non nasineHuem 100 klla mpu Temneparype 290 K. Omnpenenute
kodddunuentsl quddy3un U BHYTpeHHEro TpeHus. Dd(EeKTHUBHBIA IUaMeTp MOJEKYN a3oTa
npuHATh paBHbIM 0,38 HM. [9,74- 10° m%c; 1,13-107 Kr/(m-c)]

7.20. IIpu kakoM JaBie€HUM OTHOIIEHUE KO3 (ULIMEeHTa BHYTPEHHETO TPEHUS HEKOTOPOro ra3a K
koa¢pdunmenty ero auddysun pasuo 0,3 r/1, a cpeHsAs KBaJApaTHUHAs CKOPOCTh €r0 MOJIEKYJ paBHA
632 m/c? [40 xI1a]

7.21. Haiigute cpeHIO0 JUIMHY CBOOOAHOrO nmpobera MoJjieKys reaust npu temmneparype 273 K u
nasnennn 10° Ila, ecin IpHU 3THX YCIOBHUSIX KOA(P(ULUUEHT BHYTPEHHETO TPEHMS JUIsl HETO paBeH
1,3-10*r/(cm-c). [1,84-10"m]

7.22. Koapdunumentsl nuddy3u U BHYTPEHHETO TPEHUS NPU HEKOTOPBIX YCIOBHUSX PaBHbI
coorBerctBenno 1,42 cm?/c u 8,5-10He/M?. Haiiti umcio MOJIEKYJI BoJopona B 1 M IIPU ITUX
yeroBmsix. [1,8-10% M

7.23. Camorer 5eTuT co ckopocTbio 360 km/4. CuuTas, 4ToO CJIOM BO3JyXa y Kpblja camoJieTa,
yBIIEKaeMbIil BCIIEJICTBHE BA3KOCTH, paBeH 4 CM, HalTH KacaTelbHYIO CHJIy, ACUCTBYIOLIYIO Ha
KOKIBIA KBAJApPATHBIA METP MOBEPXHOCTH KpbUia. J(MaMeTp MOJEeKylIbl BO3AyXa MPUHSATH PaBHBIM
3-10% em. Temmnepatypa Bozayxa 0°C. [0,045 H]

7.24. Onpenenute Kod3HOUIMEHT TETUIOMPOBOTHOCTH a30Ta, HAXOIAIIETOCS B HEKOTOPOM 00beMe
npu Ttemneparype 7°C. DddexTuBHblii auamerp Mosiekyn npumure paBHbIM 0,38 HM. [8,25

MBT1/(M-K)]
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7.25. Kucmopon HaxoauTcs TMpU HOPMalIbHBIX ycioBusax. Omnpenenute KodpduimeHt
TETUTONPOBOTHOCTH KHUCIIOPOJa, eciu 3(pGeKTUBHBIN nuaMeTp ero mojekyn paseH 0,36 HM.[8,49
MBT1/(M-K)]

7.26. Koaddunuent temnonpoBoaHocTH Kuciopoaa mpu temmeparype 100°C pasen 3,25:107
Bt1/(m-K). Berunciaure ko3hGUIEEHT BA3KOCTH IMPU ATOM TeMreparype. [5,0- 10° Kr/(M-c)]

7.27. TIpocTpaHCTBO MEXKIY JBYMS MapajlyIeIbHBIMHU IJJACTMHAMHU IUIomapio 150 oM? Kaxkzas,
HAXOJAALIMMHUCSA HA PACCTOSHUHM 5 MM Jpyr OT Jpyra, 3amojiHeHO KuciopogoM. OnHa IUIacTHHA
noanepxkuBaerca mnpu temneparype 17°C, apyras — npu temmneparype 27°C. Omnpenenure
KOJIMYECTBO TEIJIOTHI, MPOIIEAIIEE 32 5 MUH OCPEACTBOM TEIIONPOBOIHOCTH OT OJTHOM MJIACTHHBI K
npyroit. Kucinopoa HaxoauTcss MpU HOPMANbHBIX YCIOBUSX. D(PGEKTUBHBIN JHaMETp MOJIEKYI
KHCJIOpoJia cuuTaTh paBHbIM 0,36 HM. [76,4 k]

7.28. B cocyme obbeMoM 2 1 HaxomuTcst 4-10%% Monekyn aByxaToMHOro rasa. Kosgguument
terionpoBogHoctu ra3a paseH 0,014 Bt/(m-K). Haiitu kosddunuent auddysuu raza mpu 3tux

yclnoBusiX. [2- 10° MZ/C]

=

Yron ¢ Mexay Makcumymamu 1-ro u 2-ro nmopsiakoB coctaBisieT ¢ = 8°. Hailtu nnuny
BOJIHBI MOHOXPOMATHYECKOTO CBETA, MaJIalolero HOPMaJIbHO Ha JU(GPAKIIMOHHYIO PEIIeTKY,
eciu ee mepuoa d = 3,11 Mrm.

2. Ha mudpaxnuonnyto pemetky ¢ N = 500 mrpux/mm nagaer 6enblif cBeT. 3a pelieTKoi, B
HEMOCPEACTBEHHON ONM30CTH K HEH, ycTaHOBJIeHa coOuparomias JHH3a C (DOKYCHBIM
paccrossaueM f = 2 m. B (okanpHOH MIIOCKOCTH JIMH3BI YCTaHOBJIEH 3KpaH. OmpenenuTsb
JUIMHY CHeKTpa 1-To mopsaka, €CiM TpaHWIlbl BUAUMOTro crekTpa A; = 404,66 HM H
A2 = 656,26 HM.

3. OnpenenuTh MakCUMaJIbHBIN MOPSAJOK CHEKTpa, KOTOPbIM AaeT Iiockas AU(PpPaKIHMOHHAS
pemerka ¢ N = 500 mrpux/ mm. Ha pemierky HopMalibHO MajeT MOHOXPOMAaTHUYECKUI CBET
JUIMHOU BOJIHEI A = 546 HM.

4. Ha nudpaknuoHHyr0 pemieTky HOpMajibHO MajaeT CBET. YTou audpakuuu Ui JTUHUA
cnektpa C (A = 656 M) Bo 2-m mopsiake ¢ = 30°. Haittm yronm mudpaxkuuu s TUHAW
cnekrpa B (4 = 546 um) B 4-M nopsizike.

5. OnpeaenuTs YMCIIO MITPUXOB Ha | MM B TU(PPAKIMOHHON pelIeTKe, eclid Mpu HAOII0ACHUN
B MOHOXPOMATHYECKOM CBeTe ¢ A = 565 HM MakCUMyM 3-TO TIOpsJIKa OTKJIOHEH Ha yToi ¢ =
10°.

6. Ha nudpakumonnyto pemerky ¢ N = 400 mrpux/MM magaer HOPMajbHO

MOHOXPOMATHUYECKUI CBeT ¢ JUIMHOM BomHBI A = 656 HM.  Haiitu oOmee uwncio
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10.

11.

12.

13.

14.

TUGPAKIIMOHHBIX MAKCUMYMOB, KOTOPOE JaeT 3Ta PEIeTKa, U ONPEeAeIUTh YTroJl OTKIOHEHUS
JUIS TIOCJIETHETO MaKCUMyMa.

OnpenenuTth pa3pemarnyr criocoOHOCTh TU(PAKIIMOHHON PEemeTKH JMHOM L = 125 MM ¢
nepuozoMm d = 1,25 MKM U 00JacTh JAUCIIEPCUU TPH OCBEUICHUH €€ HOPMAJIbHO Naa0IIUM
CBETOM C A = 546 HM.

Ha ToHKyIO MUIeHKY majaeT nmapajuiebHbIN IMy40K Oeioro cBera. YToi majaeHus o = 52°.
Haiitu tonmuny menku (n = 1,33), npu KOTOpOH 3€pKalbHO OTPaKEHHBIA CBET OyneT
OKpallieH B keNThId 1BeT (A = 600 HM).

Haiitu paauycel UEHTpadbHOrO W NATOr0 TeMHOro kojien HploToHa, ecnu Mexay
IJIOCKOBBIMYKJION JIMH30M, PaaiuyC KPHBU3HBI MOBEPXHOCTH KoTopod R = 500 mMm, wu
TUTOCKOTIApAJUICIbHON IIacTUHOW HanmuT OeH3o0i. [lokasaTenmu mpernomiieHHs IUIACTUHBI H
JUH3bI OJUHAKOBBI. HalOo/leHusl BBITIOTHSIOTCS B OTPaXXCHHOM cBeTe ¢ 4 = 589,3 HM.
[Tokazarens npenomienus 6enszona n = 1,5012,

Haiitu pacctosHue MeXIy TMATBIM M BTOPBIM TEMHBIMH KoiibllaMu HploTOHa,
Ha0JII0IaEMBIMHA B OTPOKEHHOM CBETE, €CJIM PAJNYC TUIOCKOBBITYKJIOW JTUH3bI, HAJOKEHHOU
Ha TUIOCKOIIApaJuIeNIbHYIO0 TUIacTHHY, paBeH R = 1 M. B kauecTBe ucCTOUHMKA H3TydeHUS
UCIOJIb3YEeTCs HaTpueBas jamma ¢ A = 589,3 Hwm.

Konbia HeloToHa HaOMIOJAIOTCS MPU HAJOXKEHUH TIOCKOBBIMYKION JHH3BI C PalycoM
KpuBM3HBI R; = 1 M Ha BOTHYTYIO CGEpHUYECKYI0 MOBEPXHOCTh C PaJUyCOM KPHUBH3HBI
R2=1,5 m. Omnpenenuth paguyc MATOTO TEMHOIO KOJblla B OTPaKEHHOM CBETE, €CIIH
Ha0roeHus BenyTes npu A = 589,3 uwm.

[TnockoBbIMyKIIask AepEBSIHHAS JIMH3a C PAUyCOM KPUBHU3HBI c(hepruecKoi MoBepXHOCTH R
= 250 MM HajJoO)XKeHa Ha CTEKISHHYIO IUIacTUHY. J[MaMeTphl NecsATOro W MATHAIIATOro
TEMHBIX Kosiell HpIoTOHA B OTpaKCHHOM CBETE PaBHBI COOTBETCTBEHHO g = = 2 MM, I15 = 2,5
MM. OnpeaeuTh IJTUHY BOJIHEI CBETA.

Panuycel nByx cBeTibix Kosiell HbroTOHa B OTpaK€HHOM CBETE COOTBETCTBEHHO PAaBHBI
ri =2 mm, r; = 4,2 mm. [HopsiakoBeie HOMepa KOJIEIl HE OMPEAeIsIIUCh, OAHAKO U3BECTHO, UTO
MEXy STUMHU KOJBIIAMHU PACIIOJIOKEHO €IIle TPH CBETJIBIX KOJibIla. HaliTu pamnyc KpuBHU3HBI
TJIOCKOBBIMYKJION JIMH3BI, MCIOJIb3YyeMOW B YCTAaHOBKE, €CJIM M3MEPEHUsS BBIMOJHSIUCH B
cBere ¢ A =587, 6 HM.

Omnpenenuth POKYCHOE PACCTOSHUE TUIOCKOBBITYKIION TUH3BI B YCTAHOBKE IS HAOIIOICHHS
koJier; HproToHa, ecii painyc nsTOro CBETIOro Kojiblia paBeH I = 2,6 mm. JInH3a BhINOJIHEHA
M3 CTEKJIa ¢ Toka3areneM mnpenomienus n = 1,4, HaOmroaeHust BBITIOMHSAIOTCS B OTPAXKEHHOM

cBere (A =589,3 HMm).
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15.

16.

17.

18.

19.

20.

21.

22.

23.

JIBe TUIOCKOBBIMYKJIBIE TOHKHE JIMH3BI CONPHUKACAIOTCS CBOMMHU  ChepHueCKUMU
MOBEPXHOCTAMH. HalTH ONTHYECKYIO0 CHJIy TaKOHW CHCTEMBI, €CIH TpH HAONIOJACHUU B
OTPaXCHHOM CBETE JHAMETp JECATOr0 TEMHOro Koiblla paBeH 2,6 mm. HabOmiomenus
BBITIOJIHSIIOTCS ¢ HATPUEBOH Jiammoi (k = 589,3 um).

Onpenenuth (OKyCHOE PpACCTOSIHME IUJIOCKOBBINYKJION JIMH3bI,  MPUMEHEHHOW Jis
nosiydeHus: kosier; HploToHa, eciu pajguyc TpeThero TEMHOTO KOJblla B OTPaXXEHHOM CBETE
pmm = 1,5 MMm. HabmoieHust OCyIIECTBISUIUCh B CBETE C JJIMHOW BOJIHBI Kk = 546,1 HM.
JIun3a BhIONIHEHA U3 cTekiia Mapku TD1 (n, = 1,6522).

HaiiTi TonuHy mieHKd, KOTOPYK HEOOXOAMMO HAaHECTH Ha MOBEPXHOCTh CTEKJIa MapKu
Td1, urobbl oTpaxkaromias crnocoOHOCTh CTEKJIa B HANPABICHUH HOPMAJIM paBHSIACH HYIIO
(mns k = 546,1 um).

CocraBUTh ypaBHEHHE IUIOCKOW BOJIHBI, PACHPOCTPAHSIONMICHCS B BO3JyXE, YaCTHUIIBI
KOTOpoil kosebmoTest ¢ yactotod v = 2 kl'm u ammumrymoit 4 = 1.7 mxMm. CKoOpocTb
pacmpocTpaHeHus 3ByKa B Bo3ayxe v = 340 m/c.

CocTaBuTh ypaBHEHHUE IJIOCKOW BOJIHBI, paCIpOCTPAHSIOIIEHCS B Cpele, TOUYKH KOTOpOM
KoseOmtoTest ¢ yactoto v = = 1.5 kI'n. JlnuHa BOJIHBI, COOTBETCTBYIOIIAS IAHHOM 4acToTe
paBHa A = 15 cM. MakcuManbHble CMEIIEHUS! TOYEK CPEIbl COMOJIOKEHUS PABHOBECHUS B 1 =
200 pa3 mMeHblIIe IJTMHBI BOJHBI.

B omHOpoaHOM yHpyroi cpeie pacnpocTpaHseTcs Iiockas BoiHa Buma y = A C0S( wt —
kx). 1300pa3utk a1 MoMeHTa t= 0 rpaduku 3aBUCUMOCTEHN OT X BEJIUYUH Y H Vy |

YpaBHenue Oeryieit mIockoi 3ByKoBo# BosiHbI uMeeT By y = 60 cos (1800t — 5.3x), rae y
— cMmenieHue, MKM; t — Bpems, c; x — paccTosHue, M. HaliTu OTHOIIEHHE aMIUTUTY]IbI
CMEUIEHUS YaCTHI] CPE/Ibl K AJIMHE BOJIHBI.

CxopocTtb 3ByKa B Bojie v = 1450 M/c. Ha kakoM paccTOsITHUU HaXOATCS OJMKaIe TOYKH,
COBEpIIAIOIINE KOJICOAaHHUS B MPOTHUBOMOJIOXKHBIX (pa3zax, €CJIM 4acToTa KoyiebaHuil v = 725
I'a?

Bomxna pacnpoctpansieTcss co ckopocThio X =360m/c mpu wyactote v = 450 I't. Uemy paBHa

pa3HOCTh (pa3 ABYX TOUEK BOJHBI, OTCTOSILIKX JIPYT OT Apyra Ha pacctossHuu Ax = 20 cm?

5.2.3. lIpuMepbl KOHTPOJILHBIX PadoT

Paszpnen 1. dusuyeckue 0OCHOBbI MeXaHMKH. TepMoOaMHAMUKA M MOJIEKY/ISIPHAs (PU3MKA

KonTtpoubHnas padora Nel

Bapmuanr |

1. ChopmynupyiiTe 1 3anuImuTe nepsbiil 3aKkoH HpioToHa.
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. ChopmynupyiiTe ¥ 3amuIIUTe OCHOBHOE YypaBHEHHE BpalIaTEIbHOTO JBIKEHHUS TBEPAOTO Tena

BOKPYT HEMOJBH>XHOM OCH.

. [lonyunTe BBIpaK€HUE MOMEHTA MHEPLUU TOHKOTO OJIHOPOJHOTO CTEPXKHS Maccoil M u JumHOM L

OTHOCHTEJIBHO OCH, ITPOXOJISIIEH Yepe3 ero KOHell NepIeHANKYISIPHO CAaMOMY CTEPIKHIO.

.Ilapuk mamaeT ¢ HYJIEBOM HadalbHOW CKOPOCTBIO HA TJIAAKYIH0 HAKJIOHHYIO IUIOCKOCTb,
COCTaBISIOIIYI0 YroJl o C TopH3oHTOM. [IposereB paccrosHme h, OoH ympyro oTpasmicsi OT

miockoctd. Ha xakoM pacCTOAHUN OT MECTA IMMAACHHUA HIAPHUK OTPA3UTCA BTOpOI71 pa3?

. HeOonpmioe Teno mycTwiM BBEpX IO HAKIOHHOM IUTOCKOCTH, COCTaBIIOmed yrom o= 15° ¢
ropuzonTtoM. HaiiTn koa¢d¢uumeHT TpeHus, ecau BpeMs HOoAbeMa Tela okasainock B 1 = 2,0 pasa

MCHLIIC BPpECMCHHU CITyCKa.

. OmHOpOHBIN NUCK paguyca R packpyTwiau A0 yriioBOM CKOPOCTH (® M OCTOPOXKHO TOJIOXKHIN Ha
TOPU30HTANIBHYIO MOBEPXHOCTh. CKOJIBKO BpEMEHHM TUCK OyAeT BpalaThCs Ha MOBEPXHOCTH, €CIH

ko3 dunreHT TpeHus paseH k?

Kounrpoabsnas padora Nel

Bapuanr 11
. ChopmynupyiiTe TeopeMy O KHHETHYECKON SHEPTHH, 3alUIINTE YpaBHEHHWE U (U3HUYECKUN CMBICI

BCJIMYHH BXOOAIINUX B JaHHOC YPABHCHUC
. 3anumunre ONpeACIICHUC MOMEHTA CHJIbI.

.HOJ'Iy‘II/ITe BBIPAKCHUC MOMCHTAa HHECPLUHU TOHKOTO OAHOPOJHOI'O CTCPIKHA Maccol M u JJIUHOH L

OTHOCHUTENILHO OCH, IPOXOJIALICH uepe3 ero LEeHTpP NEePIEHAUKYIISIPHO CAMOMY CTEPKHIO.

A C D
. 3 mynkra A, Haxopdsmierocsi Ha mocce (CM. pUCYHOK), HE0OXOaMMO <
N
N
3a Kpardaimee BpeMs IIONacTh Ha MallMHE B IYHKT B, S |
N
A Y
pacroyioKeHHbIH B Tojie Ha pacctosHuu | ot mocce. Ha kakom “eB

pacCTodHruu OT TOYKHU D CICAYCT CBCPHYTH C IIOCCE, €CJIM CKOPOCTH MAIIMUHBI IIO ITOJIO B T pa3

MEHBIIIE €€ CKOPOCTH IO 1occe?

. ABTOMAIIMHA JBUXKETCS C TIOCTOSHHBIM TaHTCHIIMAJIBHBIM yCKOpeHHeM a. = 0,62 Mm/c? o
TOPU30HTAILHOW TOBEPXHOCTH, OMUCHIBas ayry paamyca R =40 m. Koadduiuent tpenus mexmy
KOJIeCaMH MaIlIMHBI ¥ TIOBepXHOCTHIO K = 0,20. Kakoii myTh npoiaer MammHa 0e3 CKOJIbKEHUS, CCITH

B HayaJIbHBIF MOMEHT €€ CKOPOCTh paBHA HYJIIO?
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6. OMHOPOHBIN CIUIONTHOW MHWJIMHAP paauyca R packpyTUiaum BOKPYr €ro OCH J0

A W N -

A W N P

YTJIOBOM CKOPOCTH o M 3aT€M TOMECTHJIM B yroi (cMm. pucyHok). Koaddunuent
TPEHUsI MKy [IMJIMHIPOM U CTeHKaMH paBeH K. CKOJIbKO BpeMEHM LWIIMHAP OyneT

BpalmaTbCqd B 3TOM IIOJIOXKCHUH?

KonTtpoubnas padora Ne 2

1 BapuanT

. Chopmynupyiite u 3anumute ypaBuenue Pobepra Maiiepa.
. Chopmynupyiite u 3anumute |l Hayano TepMoAMHAMUKH.
. Chopmynupyiite u 3anmmmre ypaBaenue Kianeiipona-Knaysnyca.

. B cocyne maxomurcst cmech My = 7,0 r a3ota u My = 11 T yraekucoro ra3a npu temneparype 7' = 290

Kn JaBJICHUHU pg = 1,0 atMm. HaliTi mioTHOCTE 3TOM CMCCH, CUHUTasd ra3bl HACAJIbHBIMU.

. Ogun Monp KHcnopoaa, HaxoauBiierocs npu temmneparype 7p= 290 K, aguabaTuuecku cxxanu Tak,

YTO €ro JaBieHue Bo3pocio B 1 = 10,0 pa3. Haiitu:
a) TeMIIepaTypy rasa 1mociie C>KaTHs;

0) paboty, KoTOpas OblJIa COBEPILIEHA HAJl Ta30M.

. Bonopon cosepmaer mukn Kapno. Haiitu KIIJ[ nmkna, ecnu npu aanabaTudeckoM pacHIMpeHUH

o0beM rasza ysenuuuaetcs B n = 2,0 pasa.

KonTtpoJubnas padora Ne 2

2 BapuaHT

. Chopmynupyiite 1 3anMIINTE ypaBHEHUE COCTOSHUS UIEaIbHOTO Ta3a.
. 3anumute ypaBHeHue [lyaccona.
. Chopmynupyiite u 3anumute Teopemy Kapso.

. OHpeHeJ'H/ITI) HanMMCHBIICEC BO3MOXKXHOC AAaBJICHUC HACAJIBHOI'O rasa B IMPOLECCE, MPOUCXOIAIICM I10

sakony T =T,+oV’, rne To ¥ @ — TOIOKATENLHBIE TIOCTOSIHHBIE, V — 00BEM MO Ta3a.

N300pa3uTh NpuMepHbIi rpaduk 3TOro npoliecca B napamerpax p, V.

. I[Ba MOJISI UACAJIBHOI'O I'a3a IIpU TCMIICPATypE To =300 K OoXJIaJUJIN U30XOPHUICCKHU, BCIICACTBUC UCTO

€ro JaBjeHHe yMeHbIIMIoch B N = 2,0 pa3za. 3areM ras nm300apUyecKd pacUIMPUIM TakK, 4TO B
KOHEYHOM COCTOSIHMU €r0 TeMIIeparypa cTaja paBHOW MepBOHayaibHOW. HalTh KOJIMYECTBO TeMma,

MHOIJIOIIEHHOTO ra30M B JaHHOM IIPOLIECCE.
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6. UnmeanpHbIi Ta3 coBepmIaeT ITUKJI, COCTOSIIIMK W3 HM30XOpbI, anuabdaThl W HM30TEPMBI, MpPUYEM
W30TEPMUYECKUI MPOLIECC TPOUCXOAUT NMPU MuHumaavHou temmneparype uukia. Haittu KITJ[ nukna,

eciu Temiiepatypa 7' B ero mnpejenax H3MEHSCTCS B 71 pas.

Pazjen 2. DjeKTpu4ecTBO U MATHETU3M
KonTpoasHnas padora Nel

Bapmuanr |.

1. Tonkuii crepkeHb AnmuHONM L Hecér Ha cebe
3apsan (, PaBHOMEPHO pacHpeAcéHHBIA 110 €ro
qnuHe. Halth HanpspkEHHOCTh E 3IIEKTPUYECKOTO

10JI1 B TOUKE, JISKAIIEH HAa OCH CTEpKHS U ylaJEHHOM Ha pacCcTOsIHUM L OT ero mpaBoro KoHua (CM.

puc.).

2.  lap pagumycom R =10 cum 3apsixkeH ¢ 00beMHOM MIOTHOCTBIO p, 3aBUCALICH OT pacCTOSHUS I
OT I[EHTpa Iapa Mo 3aKkoHy: p = p,RIr, roe p, = 1 mxKn/n®. Haiigure Pa3HOCTh IOTEHLUATIOB A
MEXIy HEHTPOM IIapa W TOYKOW Ha €ro MOBEPXHOCTH, a TaKXKe HANpsSHKEHHOCTh TOJS BOJIHM3H

IMMOBEPXHOCTHU 1Iapa.

3.  Kongencarop cocToMT u3 JABYX KOAKCHANBHBIX IMHIUHAPOB JIMHON TS
L=10cm u pamuycamu Ri;=1lcm uw Ry=2cm, COOTBETCTBEHHO, U . |
. . . P —=
OUDIIEKTPUYECKON HUIMHIPUYECKOW BCTAaBKM TaKOW jkKe€ IJIMHBI U3 200HHTA, P
-
BIUIOTHYIO TMPUMBIKAIONICH K BHYTPEHHEMY UIWIHHIPY, C c 3C
. . | | | |
rommuuoi h=0,5cu W AMANEKTPUUECKONW MPOHUIIAEMOCTHIO IR e=3.
Haiitu snextpoemkocTs KoHAeHcaTopa. KpaeBbiMu sddexramu 3C C
| | | |
npeHeOpeyb. [ I
&

!
4. Kaxoil 3apsn mnporedy€r dyepe3 TraJbBaHOMETp B IIENH,

IMOKa3aHHOH Ha PUCYHKCE, €CJIN 3aMKHYTbh KJIHOY K? HapaMeTpLI OJICMCHTOB IICIIN 3a/1aHbI.

5. JIBa ucrounuka toka ¢ DJIC E;=4B u E» =3 B u npeHeOpe:KUMO MallbiIMU BHYTPEHHUMHU
CONPOTHBIICHUSIMH BMECTE€ C TpeMs pe3UCTOpaMH, HMEIOIIUMU Ry R,

conpotuBiienuss R;=20m, R, =10m u R3=60Om, oO6pa3yiT




3aMKHYTYIO IIellb, KaK IOKa3aHO Ha pucyHke. Ompenenutb cuiny Toka | yepe3 pesuctop Ry u

TETJIOBYIO MOIIIHOCTD Py, BBIJICIISIONIYIOCS Ha HEM.

KonTtpouabsnas padora Nel

Bapuanr 1.

1. Tonkuii crepxkeHsb jmmHOM 2L HecéT Ha cebe
3apsi (, paBHOMEPHO pACHPEACNEHHBIA IO €ro
uiiHe. HaliTu moTeHnuan ¢ 31eKTpu4ecKoro mojs B
TOYKE, JIeXKAIIEH Ha OCU CTEPXKHS U YJaJIEHHOM Ha paccTOsiHMU L oT ero mpaBoro koHia (cM. puc.).

[ToTenunan OeCKOHEYHO YaIIEHHON TOYKU MPUHATH PABHBIM HYJIIO.

2. Ilnockas mmactuna TomuuaoN 2d = 4 cm 3apsbkeHa ¢ 00bEMHOW TUIOTHOCTBIO O, 3aBUCSIIEH OT
paccTosiHus X oT CPeIMHHOM TUIOCKOCTH o 3aKOHY:
p=p(1— xd), rtme p,=10mxKr/m’. Onpenenure pasHOCTb
MOTEHIMANIOB A MEXIy TOYKOW, JIeKAIIeH B CPESAMHHOW TUIOCKOCTH
IUTACTUHBI M TOYKOW Ha €€ TOBEPXHOCTH, a TAKXKE HAIPSDKEHHOCTh & TOJISt

E BOMM3M MOBEPXHOCTH IJIACTUHBI.

3. /lBe KOHIEHTPHUYECKHE MeTaJUIMYecKhe cdepbl paanycamu
Ri=2cm nu Ry=3 cm obpa3yror chepudeckuil KoHJeHcaTop. BHYTpeHHSs cdepa MOKpHITa ClIoeM
napapuna rtommuHo h=05cm ¢ audnekTpudeckoir mpoHHUIaeMOCcThi0 ¢ =2. Haiitu

QJICKTPOCMKOCTE TAKOI'0O KOHACHCATOPA.

. . o C 2C
4. Kaxoii 3aps MpoTed€T yepe3 ralbBaHOMETp B IIETIH, TOKa3aHHON Ha (] ]
1 1l
pHUCYHKe, ecii 3aMKHYTh Kitod K? [TapameTpsl 31eMEHTOB LI€TH 3a/1aHBl. K
2C C
5. Pesucropel  compotuBneHMsIMH R I I I I
] s A B =5 0wm, Ry =1 Owm, R3 =3 Om 1 UCTOYHUK I:g
toka ¢ DJIC E; =1,4 B coeaumHEHBI, Kak
R, R, Rs y
nokaszaHo Ha pucynke. Onpeaenuts 9JC E; ucrounuka toka, KOTOpBIH
HY>KHO MOJKIIIOUUTH K KjeMMaM A u B, 4To0b1 B pesuctope Rj men Tox

B YKa3aHHOM HaIIpaBJICHWH U Ha HEM BBIJCIIAIACh TCIIJIOBAass MOIIHOCTD

P3= 3 Bm. BHyTpeHHUMHU CONPOTHBIICHUSIMA UCTOYHUKOB TIpeHEOpEUb.
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Pasznes 3. BostnoBbie npoueccol. OnTuka. KBanroBasi pusuka.

KonTpoabHnas padora Ne 1

Bapmuanr |

1. Haiiti pasHocts (a3 koneGaHuii B JBYX TOYKaX, HAXOISAIIUXCSA HA MEPHEHIUKYISApE K (POHTY
BOJIHBI Ha paccrossHuu |=20 cM apyr oT apyra, eciy 4acTota KoyueOaHui MCTOYHMKA paBHA v =510

I't1, a ckopocTh 3ByKOBOM BOJIHBI B Bo3ayxe v =340 m/c.

2. ITnockast anmexktpomaruuTHas BojHa E = Encos(wt-Kr) pacmpocrpansercss B Bakyyme. CuuTtas
BekTopsl Epy 1 K m3BecTHbIMU, HaliTh BekTop H Kak (QyHKIIMIO BpeMeHH t B TOYKE C pajnycoM-

BekTopoM I = 0.

3. Ha xakoMm paccTOosiHUM OT COOMpAromieil JHH3BI CIeIyeT MOMECTUTh MPEeIMET, YTOOBI MOJIYYHTh

npsiMmoe u300pakeHue, ypeanuennoe B K = 3 paza. Ontudeckas cuia muH3sl D = +10 onmp.

4. Ha TOHKYIO IJICHKY NaJiaeT MapajuleibHbId Mydok Oenoro ceera. Yroa majaeHus o = 52°. Haiitu
TONMIUHY TIeHKH (1 = 1,33), npu KOTOPOH 3epKajlbHO OTPaXKEHHBIH CBET OyJeT OKpAIleH B JKEJIThINA

et (A = 600 HM).

5. Yron ¢ Mexay mMakcuMymamu 1-ro U 2-ro mopsaakoB cocraBiseT ¢ = 8°. HaliTu niauHy BOJIHBI
MOHOXPOMAaTHUYECKOTO CBETa, MAaJalolIero HOPMaJIbHO Ha JAM(DPAKIUMOHHYIO pEIIeTKy, €Cld ee

nepuoa d = 3,11 MrM.

KonTtpouabnas padora Ne 1

Bapuanr |1

1. HaiiT ckopoCTh 3BYKOBOM BOJHBI €ClM pa3HOCTh (a3 KoseOaHUi B JABYX TOUYKAX, HAXOMASIIMXCS
Ha TIEPIEeHANKYIsIpe K (PPOHTY BOJNHBI Ha pacctossHuu |1=20 cM apyr ot nmpyra cocrasiser 0.6w, a

gacToTa KojiebaHui uctounuka papHa v =510 I'm.
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2. B BakyyMme pacnpocTpaHsSeTcsl IIOCcKas »JIeKTpOMarHuTHas BoiaHa E = eyEncos(wt — kx), rae ey —
opr ocu Y, En, =160 B/m, k=10.51 v Haittu BekTop H B Touke ¢ KoopauHaToi x = 7.7 M B MOMEHT

t =33 uc.

3. PaccTosHue Mexny MpeaMEeTOM U ero NpsSMbIM H300pakeHHUEM, 1aBaeMbIM TOHKOM JTMH30il B TpH
pasa OoJIblile PACCTOSIHUS MEXIY JHMH30# U mpeameroM U paBHo | = 1 m. HaiiTi onTHYECKYIO CHITY

JIMH3BI.

4. HaiiTu paguychl LEHTPAJIbHOTO M MATOr0 TEeMHOro Koisell HbploToHa, eciu Mexay
IJIOCKOBBIMYKJION JIMH30M, paadyCc KPUBU3HBI TMOBEPXHOCTH Kortopod R = 500 MM, u
IJIOCKONApAJUIEIbHON TUIaCTUHOM HanmuT OeH3oi. [lokasaTenu mpernoMieHHUs IUIACTHHBI U JIMH3BI
oIMHAKOBbl. HalOiroeHus BBIMOTHSIOTCS B OTpakeHHOM cBere ¢ A = 5893 mwm. Ilokasarens

npenomMiieHus 6ensona n = 1,5012.

5. Ha mudpakmuonnyro pemetky ¢ N = 500 mrpux/mMm magaer Oenblii cBET. 3a pENICTKOW, B
HETOCPEICTBEHHON OJIM30CTH K HEl, yCTaHOBJIEHA COOMparolas JinH3a ¢ POKyCHbIM paccTosiHueM f
= 2 M. B (QokanbHON MIOCKOCTH JHMH3BI YCTaHOBJIEH 3KpaH. OmnpenenuTs AIMHY cliekTpa 1-ro

MOPSIAKA, €CJIM TPAHUITBI BUIUMOTO criekTpa Ap = 404,66 HM 1 A = 656,26 HM.
KonTposbnas paGora Ne 2

Bapuanr |

1.Temnepatypa BoOJb(GpPaMOBON HUTH HaKaja B 25-BaTTHOM 3JIEKTPUUECKON JaMIO4yKe paBHA
2450°K, a ee wuzmydyenue cocrtaBisieT 30% wu3nydyeHUs aOCOJIIOTHO YEPHOIO Teia IpU TOH ke

TEeMIIEpaType U MOBEPXHOCTH. HaliTh mioma s MoBEpXHOCTH HUTH HaKaJa.

2.KakoBa panuHa BomHBI 1 bpoiins >10eKTpoHOB, BbIOpackiBaeMbIX Tpu ¢otoddderre ¢
MOBEPXHOCTH IIMHKOBOMW IJIACTMHKH, OCBEIIAEMOW CBETOM PTYTHOM JaMIIbl, COJEpKaIlei JIMHUIO

JUTHHOW BOJTHBEI 365 HM. PaGoTa BeIX0/a 27eKTpoHa s IMHKa paBHa 3,32 3B.

3. Ilog HEKOTOPHIM K MEPBOHAYATBHOMY ITYYKY PEHTTEHOBCKHX Jy4ed ¢ IITMHON BOMHBI A=10 M
KOMIITOHOBCKOE CMeEIlleHHe OKa3aloch paBHBIM AA=2.4 nMm. Kakas sHeprus mepenaHa mpu 3TOM

anekTpoHam otnaun? Ilog kakum yriaom ¢ paccenBaroTcsi JOTOHBI?

4. OtieHUTH BpeMsl TIepexojia JIEKTPOHA MEXKIy OpOMTaMu B TOJIOBHOHM JIMHWUU cepur bambMepa

JUTSI BOJIOPOJIOTIOIOOHOTO HOHA JIUTHSI.
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5. DneKTpoH ¢ KuHeTthdeckod HsHepruerd T=20 »B HaxomauTCs B METAUIMYECKON MBIIUHKE
auametpoM d=0.5 MkM. OLEHUTh OTHOCHTEIIbHYIO HETOYHOCTh, C KOTOPOM MOYKET OBITH OIpeac/icHa

CKOPOCTDB DJICKTpOHA.

KonTpoabHnasi padora Ne 2

Bapmuanr |1

1. AGCoNIOTHO YepHOE TEJI0 OCTHIIO 0 TeMiieparypbl 977°C, B pe3ynbrare 4ero JUIMHA BOJTHBI, HA
KOTOPYIO TPUXOJUTCS MAaKCUMyM (YHKIIMHM paclpeleieHUus] YHEPTHH B CIIEKTPE, W3MEHWIIA CBOIO

Benn4rHy Ha 1.16 Mk. OnpenenuTs HadalbHYIO TEMIIEPATypy Tea.

2. OnpenenuTh IIMHY BOJHBI Ji¢ BpoWis 3JIEKTPOHA, BBUICTEBIIETO W3 IE3US NPH OCBEIICHHUU

cBeroM ¢ anuHoi BostHb! 0.40 mxkM. PaGoTa BeIxoza anektpona ass ue3ust 1.89 3B.

3. Ilog HEKOTOPBIM K MEPBOHAYATIBHOMY ITYYKY PEHTT€HOBCKUX Jydel ¢ AJIMHON BOosIHBI A=10 M
KOMIITOHOBCKOE CMeIlleHHe OKa3ajloch paBHbIM AA=2.4 nmMm. Kakas sHeprus mepenaHa Impu 3TOM
anekTpoHaMm oTaauu? OmnpenenuTs yrojl o MEXKIY HaIpaBICHUEM JBWKEHUS DJJIEKTpPOHA H

TpaeKTOpreil HEOTKIIOHUBIIMXCST (POTOHOB.

4, OI_IGHI/ITB BpeMA MICPexXoa 3JICKTPOHA MCKIAY 0p6I/ITaMI/I B TOJIOBHOM JIMHHUH cepuun Jlatimana

IJ1S1 BOZIOPOIOTIOJOOHOTO HOHA Oopa.

5.Ilpoton c¢ xkuHermueckoil sHepruedt T=10 5B HaxomuTcs B METAIMYECKOW NBUIMHKE
auametrpoM d=1.5 MkM. OLEHUTh OTHOCUTEIBHYIO HETOYHOCTb, C KOTOPOW MOXET OBITh OIpeieIcHa

CKOpPOCTE IIPOTOHA.

5.2.4 Bomnpocsl 1JIs1 YCTHOIO ONpoca

Pa3neu 1. dusnyeckue 0CHOBbI MeXaHUKH. TepMoguHamMuka.

1. Marepuanbaas Touka u abcomoTHO TBEpAOe Tenmo. Cucrema oTcuéra. Paamyc-BexTop. 3akoH
newkenus. Tpaekropus. [Iyte u nepememienue. Ckopocts. Y ckopenune. ['omorpad ckopocTw.

2. PaBHOMEpHOE nBUKEHME. PaBHOYCKOpEHHOE ABMXKEHME. J[BU)KEHHE TOUKHM IO OKPYKHOCTH.

VYrinoBas CKOpPOCTb U YTIJIOBOC YCKOPCHHC. HOpMaHBHOC U TAaHTCHIUAJILHOC YCKOPCHUA. IlonHoE

YCKOpEHHUE.

3. [lepriit 3akoH HproToHa. (3akoH mHepuuu ['anuies). AJJAUTHBHOCTh U 3aKOH COXPaHEHHS
MAaccChl.

4. Cuna.. Bropoil 3akoH HbproTOHa Kak ypaBHEHHE ABM)KEHHs. Poib HadalbHBIX YCIOBHH.

Tperuii 3akon HerotoHa.
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5 3aKOH COXpaHEHUS UMITYJIbCA JUIsSl CHCTEMBI MaTEPHATIbHBIX TOYEK.

6. [lenTp macc. Teopema o ABMKEHHUH 1IeHTpa Macc. [Ipumepsl.

7. JIBr>keHue Ten ¢ nepeMeHHo maccou. PeaktuBHoe nBuxkenne. ®opmyna L{noakoBckoro.

8 PaGora. Pabora mMOCTOSHHOM CHJIBI TpU TPSIMOIUMHEHHOM JBMWKEeHUH. Paborta mpu
KPUBOJIMHEWHOM JIB)KEHUU. MOIIHOCTD.

9. 3akoH COXpaHCHHA MEXaHU4JeCKOM OHCPI'Un. MoMEHT CHJIBI B MOMEHT HMITYJIbCa

OTHOCUTEJIbHO HEMOJIBU>)KHOM TOYKM W HEMOJBHKHOU OCH. Y PABHEHHE MOMEHTOB.

10. 3aKOH COXpaHEHHUsI MOMEHTA UMITYJIbCA JIJIsi CHCTEMbI MaTepPUAIIbHBIX TOYEK.
11. 3akonbl Kemnnepa. KocMuueckue CKOpoCTH.
12. MoMmeHT umMnyiabca U KHHETUYecKasi SHEeprus TBEPJOro Tena, BPAIaloIErocsi OTHOCUTENbHO

HEIIOABMYKHOU OCH.

13. MowmenT unepuuu. Y

14.  paBHEHHE MOMEHTOB JIJIsl BpaIllEHUS TBEPIOTO OTHOCUTEIBHO HEIIOIBUXKHOM OCH.

15. YpaBHeHHs IBIKEHUS M paBHOBecHs TBEpAOro teia. Yucno cremeHeil cBOOOIbI TBEPAOTO
Tena.

16. [lepuon u yactoTa Konebanus. 'apMoHHUECKHE KOIEOaHHUS.

17. CBoOoHBIC U BBIHYXKJIEHHBIE KoJeOanus. PezoHaHc.

18. CBoOoHBIE He3aTyXarolue KoledaHus rpy3a Ha NpyXHHE (TapMOHMYECKUN OCLUIUISATOD).

MaremaTnueckuii MagITHUK. PU3nueckuii MasTHHUK.

19. I"apMOHHMYECKHIT OCHHIUIATOP C BA3KUM TPEHUEM.

20. Jlorapumuueckuii AEKPeMEHT 3aTyXaHUs U JOOPOTHOCTh OCHIILISATOPA.

21. Momns BemectBa. Uucno ABoraapo.

22, OcCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH UI€aTIbHOTO rasa.

23. MonekyIapHO-KHHETHYECKHI CMBICI TeMIlepaTypbl. PacpeneneHne KNHETUYECKON YHEPTUH

10 CTENEHSIM CBOOO/IEI.

24, VYpaBHEHME COCTOSHUS UACATBHOIO raza. 3aKOHbI HJI€aJIbHOTO rasa.

25. YpaBHeHue cocTosiHusA ra3a Ban-nep-Baanbca.

26. BuyTtpennsis sHeprus uaeanbHoro raza. Pabora B TepMOIuHAMUKH.

27. Pabota naeanbHOTO raza B M30mporieccax.

28. Tennoémkocts. [lepBoe Hayao TEPMOIUHAMUKHU.

29. Anmabarudeckuii mpouecc. YpaBHenue Ilyaccona.

30. Temmoras mamuHa. Ko dumnueHTt moie3Horo AelcTBUS TEIUIOBOH MAITHHBL.

31. Hukn KapHo.
32. OHTpomNuUs UACATBHOTO rasa.

33. ®a3a BemiectBa. Pa3oBbIi MEPEXO/I.
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34.
35.
36.

VY nenwpHas Temnora miasieHus. [lapooOpa3oBanue u koHAeHcaus. Mcnapenue.
Hacsimennsiit nap. Bnaxuocts Bo3ayxa. Kunenue.

V nenpHas TEIJI0Ta TapooOpa30BaHMISL.

Pazjen 2 DiieKTpUYeCTBO U MATHETH3M

1.
2.
3.
4.

DNEeKTpUUECKUH 3apsi U DJIEKTPUUYECKOE TOJIE.
Hanpsk€HHOCTD - CHITOBAst XapaKTEPUCTHUKA TTOJIS.
3akon Kynona. Ilosie Toueynoro 3apsiaa.

[ToTok BekTOpHOro TOJNSA. DIEKTpocTaThdeckas TeopeMa [laycca B HMHTErpajlbHOM U

muddepeHmanbHON Gopme.

5.

[Ipumenenne Tteopembl ['aycca mnms pacu€ra anekTpocrarmdeckux moneit. Ilone cdepsr u

OECKOHEUHOHI INIOCKOCTH, PaBHOMCPHO 3aps’KCHHBIX I10 IIOBCPXHOCTH. Ilone OecKOHEYHOIO

HWIMH]IPA U 1apa, paBHOMEPHO 3apsiKEHHBIX IO 00BEMY.

6.

[ToTeHuIManbHOCTD 3JEKTPOCTATUUECKOro Mouisd. TeopeMa O LHUPKYJIALUU 3JIEKTPOCTATHUECKOIO

I10JI4.

7.

Paznocts mnorenuuanoB. Ilorenuman. IloTeHmuanm moas TOYEUYHOIO 3apsaa. HpI/IHI_II/IH

CYNEpHo3nurun sk MOTCHINAJIOB.

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.

CBs13b HANPSHKEHHOCTU U NoTeHIMaIa. CHIIOBBIE JIMHUH M SKBUIIOTECHIIUATBHBIE IOBEPXHOCTH.
DnexTpuueckoe 1oJje B BeuecTse. Bekrop nonspuzanuu.

Bexrop snexrpudeckoit mHAYKIUU. [lonapru3yeMocTs U AUAIEKTpUUIecKasi MPOHUIIAEMOCTb.
Teopema ["aycca 1y1s1 AMAIEKTPUKOB.

DJ1eKTPOEMKOCTH MPOBOJIHUKOB U KOHIEHCATOPOB. EMKOCT yeMHEHHOTO NPOBOIHHUKA.
EMKOCTB KOHEHCATOpA.

[imockuit KOHIEHCATOP.

Cdepuueckuii kKoHIEHCATOD.

CoenuHeHus KOHJIEHCATOPOB B 3JIEKTPUUYECKON LENU. DHEPrus 3apsKEHHOr0 KOHAEHCaTopa.
3akon Oma B nuddepennunanbaon hopme.

3akon Oma B unTerpanibHon hopme. ConpoTHBIICHNE TPOBOTHUKA.

[TocnenoBarenbHOE U MapaIeIbHOE COEAMHEHUE TTPOBOJHUKOB.

PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA.

TemnmoBoe AeHCTBUE AIEKTPUUECKOTO TOKA.

3akoH /[xoyns-Jlenna.

CropoHHMe CHIIbI. DNEKTPOABMKYIIAs CHJIa UCTOYHUKA TOKA.

3akoH OMa ¢ y4ETOM CTOPOHHMX CHIL

3akon Oma 1Sl 3aMKHYTOM LIETH.

[TpaBuna Kupxroda.
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217.
28.
29.
30.

MaruautHoe nosie. 3akoH Amnepa. MHIyKIus MarHUTHOTO TOJIS.
3akon buo-Casapa-Jlamnnaca.
[IpuHIUI cyneprno3uuu MarHuTHBIX IOJIEH.

MarnuTHO€ 1osie 6€CKOHEYHOT0 MPSIMOIUHEHHOTO 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 11t MAarHUTHBIX TOJIEH.

TeopeMa 0 HUPKYJIALMY MATHUTHOTO I1OJIS.

MarnuTtHoe 1nosie 6€CKOHEYHO JUTMHHOTO COJICHOU A U TOPOUAATbHOM KAaTYIIKH.

[TonsiTue o nua-, mapa- u heppomMarHeTuzMe.

TeopeMa 0 HUPKYJIALMA MATHATHOIO ITOJISI B BELIECTBE.

SIBneHue aneKTpoMaruuTHOM MHAYKIMK. 3aKkoH Papajes s 2JIEeKTPOMArHUTHOW HIYKIIUHU.
IIpaBuio Jlenua.

Camounnykuus. UHIyKTUBHOCTb.

B3anmounnaykuus.

3Heprm[ MAarouMTHOI'O IIOJIA KAaTYIOKH C TOKOM. OO0BéMHAsT IOTHOCTD OHCPIrur MArHvuTHOI'O

I10JIA.

42.
43.
44,
45.
46.

[Tepexoanbie mporieccel B RC- u RL-niensx.
VYcnoBue KBa3uCTallMOHAPHOCTH.

KonebarenbHblil KOHTYD.

CobcTBeHHas yacToTa HE3aTyXaroIINUX KOoJIeOaHHi.

3aryxatomue Konebanusa. Jlorapudmuyeckuii JeKpeMEHT 3aTyXaHuss U J0OpPOTHOCTh

K0JIe0aTeIIbHOTO KOHTYpa.

47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57,

[Tonyyenue nepeMeHHOro ToKa.

Pe3ucrop B 11enu nepeMeHHOoro Toka.

TemoBoe neiicTBUE IEPEMEHHOIO TOKA.

JlelicTByrO1IEE 3HAUEHNE HAIIPSKEHUS M CUIIBI TOKA.

Konzgencarop u karyiika HHIYKTUBHOCTH B I IEPEMEHHOTO TOKA.

Pe3onanc B nienu nepemenHoro Toka. [Ipeo6pa3oBanue nepeMeHHOT0 TOKaA.

Tpancdopmatop.

O6006menus Teopun Makcsemna. Buxpesoe anekrpuyeckoe nose. Tok cmenenus. [pumepsr.
Cucrema ypaBHeHUI MakcBesuia B HHTETpaibHOUM GopMme.

Cucrema ypaBHeHuit MakcBesuta B tuddepeHiuansHoi Gpopme.

[IIxana 3NEKTPOMArHUTHBIX BOJIH.
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Pasznen 3. Boainosbie npoueccbl. Ontuka. KBantoBasi pusznka

1. BonHoBOE ypaBHEHHE.

2. YpaBHEHHE MOHOXPOMATHYECKOU Oeryiiel BOJIHBI.

3. OCHOBHbIE XapaKTEPUCTUKH BOJIH.

4. DnexTpoMarHuTHbIE BOJHBI. BOJIHOBOE ypaBHEHUE.

5. CkopocTb pacnpocTpaHEHUs FIEKTPOMArHUTHBIX BOJIH.

6. DnexTpomarHuTHas npupoja cBera. ONTUYECKU M BUAMMBIM AMANa3o0Hbl IEKTPOMArHUTHBIX
BOJIH.

7. BonHoBoe ypaBHeHue. CKOPOCTh CBETA.

8. T'apmonmueckas BoiHA.

9. [IInockue u chepudeckre BOIHBL. BoaTHOBOM GpOHT.

10. IMonspu3anusi 3J1€KTPOMArHUTHBIX BOJIH. JIMHeWHas, KpyroBas, 3JUIMOTUYECKAs MOJIIPU3ALUU.
EcrecTBEeHHBIN CBET.

11. Hemonoxpomaruueckue BoiaHbl. CIIEKTpaNbHbIN COCTAB CBETOBOI'O UMITYJIbCA.

12. WuTepdepeHims MOHOXPOMATHYECKHX BOJIH.

13. JiBynyueBas wuHTepdepenuus. Cynepno3uuus IUIOCKUX BoJIH. Pa3HocTh Xona. YciaoBus
UHTEPPEPEHIIMOHHBIX MAKCUMYMOB 1 MUHIMYMOB.

14. NnrepdepeHuns B TOHKUX IUIeHKax. [lonockl paBHOM TONIMHBI W PABHOIO HAaKIIOHA.
[IpocBeTiieHnE ONTUKMU.

15. Untepdepenironnsie npudopsl. bunpusma.

16. bununza.

17. Nnrepdpepomerp Maiikenbcona. [Ipumenenne nHTepepeHIIMOHHBIX TPUOOPOB.

18. IMpuniun [roiirenca-Openerns.

19. ludpaxius ceera Ha menu. udpakiponHas pacXoIuMOCTb.

20. JTudpakunonHas perierka. Pa3permaroias cnocoOHOCTb.

21. 3aKoHBI OTpaKEHUS W MPEITOMIICHUSI.

22. Tlonspu3anus cBeTa MpH OTPKEHUH U TIPEIOMIIEHUH. YT0I bproctepa.

23. KoadpdunmenTs! oTpakeHHUs U MPEIOMIICHHS CBETA.

24. TlomHoe BHYTpEHHEE OTPaKEHUE CBETA.

25. Jlucriepcus cBeTa.

26. BomHoBOI maket. ['pymimoBast CKOpOCTb.

27. 3axon Kupxroga.

28. AOCOMIOTHO YepHOE Telo U ero Mojienb. 3akoH Ctedana-bompumana. 3akonsl BuHa.

29. KsanToBas Teopus TeruioBoro usznyuenus. ®opmyna [Tnanka.

30. Onruueckas TUPOMETPHSI.
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31. ®otornexrpuyeckuii YHPexT.

32. Dddext KomnToHa u ero 00bsiCHEHHE Ha OCHOBE 3aKOHOB PEIIATHBUCTCKON MEXaHUKH.
33. KopmyckymsipHasi Teopusi CTPOCHUS BEILIECTBA.

34. Monens atoma Tomcona

35. Omnertel u popmyna Pezepdopna.

36. Iloctynatsl bopa.

37. Onsitel @panka u ['epra.

38. BoiHOBBIE CBOIICTBA YaCTHII.

39. Omnesiter [eBuccona u Jlxepmepa. Judpaxiuys 37€KTPOHOB.

40. T'mnotesa ae bpoiins.

41. Tlpuanun HeonpeneneHHoctu ["aiizendepra.

42. VYpapuenue lIpé&nunrepa.

43. BonHoBas ncu-QyHKIUS U €€ PU3NIECKUI CMBICIL.

44, ATOMHOE SJIpO M €r0 OCHOBHBIC XapaKTEPUCTHKH. 3apsIOBOE M MACCOBOE €JIa.

45. SlnepHble CUIIBI U UX NIPUPOJA.

46. M3oTorbl, M30MEpHI H U300apHl.

47. EcrtecTBeHHas paJHOaKTUBHOCTh. 3aKOH PaJHMOAKTUBHOIO pacraja. PainoakTuBHOE paBHOBECHE
o-pacraj.

48. TynHenbHbIN 3¢ dekT, B-pacnan. DIeKTpOHHBIN 3aXBarT.

49. CrpykTypa 2JIeMeHTapHBIX YacTull. KBapku.

5.3. llIkaabl OLeHKH 00pa30BaTeIbHBIX TOCTHKEHUH

PeiiTuHroBast  omeHKa 3HAHWUW  SBJSETCS  MHTETPAJbHBIM  [OKA3aTeJIEeM  KadecTBa
TEOPETHUUECKUX U MPAKTUYECKUX 3HAHUN M HABBIKOB CTYACHTOB MO JUCUUIUIMHE U CKIIAJIbIBAETCS U3
OLICHOK, MOJTYYEHHBIX B XOJI€ TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalHy.

Pe3ynpTaThl TEKYIIETO KOHTPOJIS M MPOMEKYTOYHOM aTTECTalliyd TOJBOISATCS IO IIKaJe
OQIIITEHO-PEUTUHTOBOM CHCTEMBI.

[[Ixana kaxa0ro KOHTPOJIBHOTO MEPOMPUSATUS JEXKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCHMaJIbHOTO Oaiia BKIIOYUTENbHO. MIToroBas aTTectanus Mo AUCHUIUIMHE oneHuBaercs mo 100-
OayIbHOM IIKajie M MpeJICTaBiIsieT coOoi cyMMy 0auioB, 3apa0OTaHHBIX CTYJEHTOM MPHU BBITOJIHEHUN
3aJIaHAH B paMKaxX TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCS B COOTBETCTBHU CO CJ'ICI(yIOH.[Cﬁ IIKaIO0MH:

Cymma 6amtoB | Onenka no 4-ex 6amuibHol OreHka TpeboBanust K  YpPOBHIO  OCBOCHHIO
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IIKaJIe

ECTS

Y4eOHOU TUCITUTITMHBI

90-100

5 — «omauunoy

Ouenka «OTJIUYHO» BBICTaBJISICTCS]
CTYACHTY, €CIM OH TIJIyOOKO M IPOYHO
YCBOMII MIPOrpaMMHBII Marepuan,
M CYEPIIBIBAIOIIIE, IIOCJIEI0BATEIIBHO,
YETKO M JIOTMYECKH CTPOMHO  €ro
W3J1aracT, YMEET TECHO  YBA3bIBATH
TEOPUIO C TMPAKTUKOW, HCHOJIB3YET B
OTBET€ MaTepuall  MOHOrpadUyYeCcKOM

JUTEPaTypHL.

85-89

75-84

70-74

4 — «xopouioy

65-69

60-64

3 -

«Y00871emE8opUMENbHO

OIIGHKa «XOpOouo» BBICTABJIACTCS]
CTYACHTY, cClin OH TBép)IO 3HACT
Marepuall, IpaMOTHO H II0 CYHICCTBY|
nus3jaract €ro, HE A0IyCKasdl
CYLIICCTBCHHBIX HETOYHOCTECH B OTBETC HA

BOTIPOC.

Ouenka «YZOBJIETBOPUTEIBHO):
BBICTABJISIETCS CTYAEHTY, €CJIM OH HUMEET
3HaHUSA TOJIBKO OCHOBHOI'O MaTepuaia, Ho
HE YCBOWI €ro JeTaiei, JIOIYyCKaeT
HETOYHOCTHU, HEIOCTAaTOYHO IPABUIbHBIE
(hopMyTUPOBKH, HAPYIICHUS JTOTHYECKOH
MIOCJIEIOBATEILHOCTH B H3JIOKECHUY

IIpOrpaMMHOIo MaTepuala.

Hwuxe 60

2 -

«Heydoefzemeopumeﬂbyo»

Ouenka «HEYJOBJIETBOPUTEIHHO):
BBICTABIISICTCA CTYJEHTY, KOTOPBIN He
3HAET 3HAYUTEIHHOU 4acTH
MPOrpaMMHOIO  MaTepuala, JOMyCKaeT
cymiecTBeHHble ommbOku. Kak mpaBuio,
OIleHKa «HEYIOBJIETBOPUTEIHHO)
CTaBUTCA CTYACHTaM, KOTOpPHIE HE MOTYT
MIPOAOIKUTD o0yuyeHue oe3
JIOTIOJTHUTEITbHBIX 3aHATHI 0

COOTBGTCTBYIOHICﬁ JUCLMITIINHE.
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6 YYEBHO-METOJUYECKOE N  HUHPOPMALIMOHHOE OBECIIEYEHUE
JUCHUIIJINHBI

OCHOBHAS JIMTEPATYPA:
1.  Cusyxun J.B. O6muii kypc ¢pusuku. Yuebd. nmocodue: s By3oB. B 51. T.1. Mexanuka - 4-¢
u3., crepeot. - M.: ®USMATIIUT; U3n-Bo MOTH, 2002. -560 c.
2. CasembeB M.B. Kypc oOme# ¢usuku: Yue6.: B 5 xu Ku. 1: Mexanuka. M.: OOO
«M3parensctBo Actpens»: OO0 «M3narensctBo ACT» 2002. - 336 c.:uil.
3. Hponos U.E. Mexanuka. OCHOBHBIE 3aKOHBI. - 5-¢ W3., ucnp. - M.: JlabopaTopust ba3zoBbix
3uanwmit, 2001. - 320 c.
4, Hponos U.E. 3agaun o odmelt ¢pusnke. Yued. mocodue 1isi By30B. 4-€ U3J., HCIIPABICHHOE. -
M.: JIabopatopus bazoBbix 3nanuit, 2001. -432 c.
5.  HUpomo MN.E. 3agaun no obmeit ¢usuke. Yuebd. [locodue. 9-e¢ uznm., crep. - CIIG.: «Jlanby,
2005.-416 c.
6. Ilomnecusiit [I.B., llleneneB A.A. JlaboparopHsblii npaktukyM. Yacte I. dusndyeckue OCHOBBI
MexaHuku. - Capos: Cap®TU, 2007. - 56 c.
7. CusyxuH /[[.B. O6mmii kypc ¢pusuku. Yueb. mocodue: g ByzoB. B 5t. T.I1. Tepmoannamuka
U MoJieKynsapHas ¢pusuka - 4-e usf., crepeot. - M.: DUSMATIIUT; U3a-so MOTH, 2002. - 576 c.
8.  CasembeB U.B. Kypc ¢usuku: Yueb.: B 3-x 1. T. 1: Mexanuka. MonekynsipHas ¢usuka. M.:
Hayxka. I'n. pen. ¢us.-mar. nut., 1989. - 352 c.
9. Uponos U.E. ®usuka makpocucreM. OCHOBHBIE 3aKOHBI. — 5-€ U3[., ucrp. — M.: JlabopaTopus
bazoseix 3uanmuii, 2001. - 200 c.
10. Tlomnecuwiii JI.B., IllemeneB A.A. JlaGopaTopHblii NpakTHKyM. MeXaHUKa >KUAKOCTEH.
Tepmoaunamuka u MonekyispHas ¢usuka. - Capos: Cap®TH, 2005.-40 c.
11. Cusyxus /I.B. O6uuii kypc ¢pusuku. Yueb. nocodue: J{ns By3os. B 5t. T.IL. Dnexrpuyectso -
4-e uzz., crepeot. - M.: DUSMATIINUT; Uza-so MDTH, 2002. - 656 c.
12. CasenweB U.B. Kypc oOmieit ¢pusuku: Yueb.: B 5 ku Ku. 2: DnextpudectBo 1 MarHeTusm. M.:
000 «H3narensctBo AcTpenb»: OO0 «M3narensctBo ACT» 2002. - 336 c.:ui.
13. Hponos U.E. Dnexrpomaraernsm. OCHOBHBIE 3aKOHBI. - 3-€ HW3J., Hcrp. -M.: Jlaboparopus
Bbazosrix 3nanuii, 2000. - 352 c.
14. Uponos U. E. BonHosble nporieccl. OCHOBHbIE 3aKOHBI: Y4eOHOe mocoOue i By30B. - M.,
JlaGopatopus bazoBeix 3nanmii, 1999.
15. CagenweB U.B. Kypc o6uieit pusuku. T. 4, - M., Actpens ACT, 2002.
16. CagenneB 1.B. COopHUK BOIIPOCOB M 33j1a4 1Mo ooO1ie ¢pusuke. - M.: Hayka, 2004.
17. CasenbeB 1.B. CO0pHUK BOIIPOCOB M 3a1a4 o oOmer pusuke. Yued. [Tocodue. M.: «Hayxkay,
1982. - 272 c.
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18. Cusyxun /JI.B. O6mwmii kypc ¢usuku. T. IV. Ontuka- M., DUSMAT-JIUT, 2002.

19. CasenveB U.B. Kypc o6meit ¢usuku. YuebHoe mocoOue mis BTy30B. B 5-Tm kH. KH.S.
KBantoBas onrtuka. AtomHas ¢usmka. Dusumka TBepaoro Tena. Dusmka aTOMHOrO sjapa u
anemMeHTapHbIX yactuil. -M.: Actpens-ACT, 2002.-208c.

20. Jlernad A.A., SABopckuii .M. Kypc dbuzuku. Yue6Hoe nmocodue mist BTy30B.-M.: Beicmr. [k.,
2002. 718c.

21. Cusyxun /J.B. Kypc oOmeii ¢m3uxu. T. V. AtomHas u saepHas ¢usuka. M., Ousmariaur
M®TH, 2002., 782c.

22. bepesun U.A. Snepnas pusuka. Koncnekr neknuii. Yduebnoe mocodue. Cap-O®THU, 2003.-66 c.

JOHNOJHUTEJBHAS JIUTEPATYPA:

1. Jlanncoepr I'.C. Onrtuka. - M.: Hayka, 1976.

2. MartseeB A.H. Ontuka. - M.: Bricias mkoia, 1985.

3. H.U. Kanutuesckuii. Bonnosas onrtuka, - M., Hayka, 1971.
4. E.W. byrukos. Ontuka. - CI10, HeBckuii J{uanexr, 2003.

5. M. Bopn, D. Bonbd. «OcHoBBI onTrKW», M., "Hayka", 1970 r.

7 MATEPUAJIBHO - TEXHUYECKOE OBECHEYEHHUE JUCIUIIJIMHbI
MarepuanbHO-TEXHMUYECKOE OOecreueHre BKII0YaeT B cels CHenuaabHO 000pyIOBaHHBIE
KaOMHEeThl U ayAUTOPUM: KOMIIBIOTEPHBIE KJIAcChl, ayAMTOPUH, 000pylOBaHUE MYIbTUMEIUNHBIMU

CpeacTBaMH O0y4YEeHHUSI.

8 OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B cootBerctBuun ¢ TpeboBanusmu OC HUAY MUDU no BO no HampaBieHHUIO MOATOTOBKH
01.03.02 «IIpuknamnas mMareMaTHKa U WHPOPMATHKA» peaTu3alys KOMIIETEHTHOCTHOTO ITOAX0Ja
IpeaycMaTpuBaeT LIMPOKOE HCIOJIb30BaHHWE B YYEOHOM IpoIlecce AaKTUBHBIX M HMHTEPAKTHUBHBIX
¢dbopM mpoBeneHUs 3aHATHHA B COUYETAHMM C BHEAYAMTOPHOW paboTOi C 1enbio (OpMUPOBAHUSA U
pa3BUTH POPEeCCHOHATBHBIX HaBBIKOB CTYIEHTOB. B paMkax yueOHOTO Kypca CTYACHTHI pabOTaroT
C JIEKIUSMH PEKOMEHIOBAHHOW JIMTEPaTypoOil, TOTOBATCS K KOHTPOJBHOW pPabOTe, BBITOJIHSIOT

JOMAIIHUEC 3aJaHUA.
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9 METOJUYECKHE PEKOMEHJAIIMX 110 OPrAHU3ALIUMN HN3YYEHUSA
JACHUILIAHBI  (JJ1S IMIPEIIOJIABATEJIV U CTYJIEHTOB)

[TpuMepHBIM y4e€OHBIM IUIAHOM Ha U3y4YEHHE TUCHMIUIMHBI OTBOJIUTCS TPU ceMmecTpa. B KoHIe
KaX/I0TO CEMECTpa MpelyCMOTPEH 3aueT C OLIEHKOH M SK3aMeH.

N3ydyenne y4eOHOM mucrumamHel «@Pu3nMKa» NpeAroaraeT OBIAJACHHE MaTepHalaMu
JIeKIMH, y4eOHHKa, TPOrpaMMBbl, padoOTy CTYZICHTOB B XOZ€ NPOBEICHNS CEMUHAPCKHUX 3aHITHH, a TaKKe
CHCTEMATHYECKOE BBITIOJIHEHHUE 3aJaHUN [T CAMOCTOSITENIbHON paboThl CTYAEHTOB. B ocHOBE MeTona
u3yuenus obuiero kypca ¢puszuku B Cap®@TU nexxut uaest eauHcTBa PU3MKKM Kak HAYKH U TITYOOKOM
B3aUMOCBSI3M Pa3IMYHbIX e¢ 4YacTed. JlaHHBIM MeToJ yIenseT TIJIaBHOE BHHUMAaHHE H3Yy4YECHHUIO
OCHOBHBIX IPUHIUIOB (DM3UKH U TTO3BOJISIET 3aJI0KHUTH POYHYIO OCHOBY (DYHIaMEHTAIbHBIX 3HAHUH.

B xonme neximii pacKphIBarOTCSI OCHOBHBIE BOIPOCHI B PaMKaX PacCMaTpPUBAEMOM TEMBI, JIETAFOTCS
aKLIEHTHI Ha HanOOJIee CII0KHBIE 1 MTHTEPECHBIE MOJIOKEHHUS H3y9aeMOro MaTepralia, KOTOpbIe JOJDKHBI ObITh
NPUHATHI CTYJICHTAMU BO BHUMaHHe. Mareprasibl JIKIUH SBIISIOTCS OCHOBOH JUTSI TIOATOTOBKH CTYJCHTA K
CEMHHAPCKUM 3aHSTHSIM, JIaOOPAaTOPHBIM pabOTaM W BBIIOJHEHUS 3a[aHUH CaMOCTOSATENIBHOW PabOTHL
Taroke U1 CaMOCTOSTENBHOM TIOITOTOBKHM PA3/IefioB, YKa3aHHBIX MperojaBaresieM, HeoOXoamma
nmTeparypa, Koropast Haxoautcsi B oudmorexe Cap®TU HUAY MUDU.

OCHOBHOI 1IEJTbI0 CEMHUHAPCKUX 3aHSTHH SIBISIETCS KOHTPOJIb 32 CTEIEHBIO YCBOCHHS MPOHICHHOTO
MaTepHrana, XOZOM BBINOJIHEHHS CTYICHTaMU CaMOCTOSATENBHON padOThl M PAacCMOTpeHHe Hambolee
CJIOXKHBIX U CHIOPHBIX BOIIPOCOB B paMKaX TEMbl CEMUHAPCKOTO 3aHATHUSL.

CamocrosiTennbHass paboTa CTY/IGHTOB BKJIIOYAeT IIOJTOTOBKY K CEMHHAPCKUM 3aHSTHSIM B
COOTBETCTBMH C BOIIPOCaMH, MpencraBieHHbIMH B PII mo muicrruiiHe, BBHIMONHEHHE 3aaHWN UIs
CaMOCTOATENbHON pabOThl CTYIEHTOB, PEIlIeHHWEe TECTOB W 3ajady, Ap. 3aJaHus JUI CaMOCTOSTEIbHON
PabOoTBhI BBITOIHAOTCS CTYZEHTOM B IMCBMEHHOM BUJIE.

ITpn He0OX0AMMOCTH B IpoLiecce pabOThI Hafl 3a/JaHUEM CTYJEHT MOXKET MOYYUTh UHIUBUIYaTbHYIO
KOHCYJIBTAIIMIO Y MIPero/iaBaTers.

Kpome Toro, npeaycMoTpeHo NpoBeeHHE MHIANBUAYAIBHON paboThl (KOHCYIBTALMI) CO CTYJEHTaMU
B XO/I€ U3YYCHHUS MaTepuasa JaHHON AUCLIUIIINHBL

[IpenoaBanve TUCIMILIMHBI TpeOyeT B KaXKI0H TeMe BBHIIEIUTh Hanboliee BaKHBIC, 0a30BbIC
MOMEHTHI ¥ CJIeNIaTh aKIeHT Ha HuX. [Ipemaraercs:

- B pazzene 1 oOpaTHTh BHUMaHWE HAa YPaBHEHUS, ONHCHIBAIOIINE 3aKOHBI JBYKEHUS TEN, KakK
Ha nudepeHanbHble ypaBHEeHUs; Ha 1-e 1 2-e Hauana TepMOJUHAMUKH;

- B pazzene 2 oOpaTUTh BHUMAaHHE HA 3aKOHBI IEPEMEHHOI0 M MOCTOSIHHOTO TOKOB, a TAaKXe

OCHOBHBIE 3aKOHBI MarHeTH3Ma (3aKOH AJIEKTPOMArHUTHON MHAYKINH, 3akoH bro Casapa Jlamnaca);
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- B pazgene 3 oOpaTUTh BHUMaHHE Ha BOIPOCHI, KACAIOIIUECS BOJHOBOW IMPHUPOJBI CBETa
(maTepdepeHnuio, AUPPAKINIO, TMMOIAPU3AINI0, TUCIIEPCUIO); a TakKe BOIPOCH], KacaroIIHecs

JBOMCTBEHHOU IIPUPOJBI YACTHUL], CTPOEHUS aTOMa U spa.

[Iporpamma cocraBiiena B cootBeTcTBUU ¢ TpeboBanusmMu OC BO HUAY MU®DU k obs3aTenbHOMY
MUHUMYMY COJIEp’KaHUSI OCHOBHOM 00pa3oBaTENbHON MPOTrpamMMbl MO HAMPABIECHUIO MOJITOTOBKU

01.03.02 Ilpuknannas MmaremMaTuka U HHGOpMaTHKA.

IIporpammy cocraBuiI: Kocsik E.I'.

Penensenr: IIesstxos H.C.
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