MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHNM S POCCUNCKON OEJEPALINN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUPEXJIEHWE BBICIHIEI'O OBPA3OBAHU A
«HaunoHaIBHBIN UCCAEN0BATENbCKUN siepHbId YHUBEpcUuTeT «MUDI»

CapoBcknii pu3NKO-TEXHHYECKHUIl HHCTUTYT -

¢unman eaeparbHOrO TOCYIapCTBEHHOTO aBTOHOMHOT'O 00pa30BaTEeIbHOT0 YUPEKICHHUS BBICILIETO

obpa3oBanus «HannoHambHBIN HCCIE0BATENBCKUN SAepHBIN yHIBepcuTeT « MU DN
(Cap®TU HUAY MUDH)

®U3NKO-TEXHUYECKHU ®AKYJIBTET

Kadenpa «TexHosiorun cnenuajbHOro MaliuHOCTPOCHUS»

YTBEPXK/JIAIO

Jlexkan @TD, ynen xopp. PAH, a1.¢-M.H.
A.K. YepHblleB

«_ » 2023 r.

PABOYAS TIPOTPAMMA YYEFHOM JUCITATIIAHBI

dusnka

HAaWMMCHOBAHHUEC TUCIUAIIINHBL

HanpasieHnue noaroToBky (CnenuaibHOCTD)
HaumenoBanue o0pa3oBaTebHON IPOTpaMMBI
KBanuduxarnus (cTeneHb) BHITYCKHUKA

dopma o0yueHus

[Iporpamma omo6peHa Ha 3acegaHuu Kadeapbl

opoTokoa Ne ot 2023 T.

15.03.05 KoHCTpYKTOPCKO-TEXHOIOTHUECKOE
o0ecreyeHre MaTMHOCTPOUTEIbHBIX TIPOU3BOJICTB

TCXHOHOFHHhﬂﬂHHHOCTpOCHHH

OaxayaBp

OYHasn

3ag. xadenpoit TCM
JI.T.H., ipodeccop

B.H. Xannees
« » 2023 .

r. Capos, 2023 r.



ITporpamMma nepeyTrBepikeHa Ha 202 /202 y4eOHBIH T0J] C U3MEHEHUSIMH B COOTBETCTBHHU C

CEeMECTPOBBIMU Y4YE€OHBIMHU IJIaHaMHU akajgemMudeckux rpymnn OTO, OUTD na 202 /202

y4eOHBIN TO/I.

3aeayrommii kadenpoit TCM, n.1.H., mpodeccop B.H. Xannees
[Iporpamma nepeytBepsxaeHa Ha 202 /202 y4eOHBIN TOJl ¢ U3MEHEHUSIMH B COOTBETCTBUU C
CEMECTPOBBIMH YYCOHBIMH IJIaHAMU akagemuueckux rpynn OTD, OUTO na 202 /202

y4€OHBIN TO.

3asenyronmii kageapoit TCM, a.1.1H., mpodeccop B.H. Xanneen
[Iporpamma mniepeytBepskaeHa na 202 /202 y4eOHBINA TOJ] C U3MEHEHUSMU B COOTBETCTBUU C
CEeMECTPOBBIMU YYE€OHBIMHU IIaHAMHU akajgemuueckux rpynn OTO, OUTD na 202 1202

yueOHBIi TO/I.

3asenytomuii kapeapoit TCM, a.1.H., mpodeccop B.H. Xanaees
[Iporpamma mniepeytBepskaeHa Ha 202 /202 y4eOHBIN TOJl C U3MEHEHUSIMH B COOTBETCTBUU C
CEeMECTPOBBIMU Y4eOHBIMU IJIaHaMu akajgemuueckux rpynn OTO, GUTD na 202 /202

yueOHBIN TO/I.

3aeayrommii kadenpoit TCM, n.1.1H., mpodeccop B.H. Xannees
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AHHOTALIUS
[IpencraBnena mporpamma oOmiero Kypca (U3MKH, paccuMTaHHas Ha 3 cemecrtpa. [IpuBencHa
MOHEeJIeNIbHAsT pa30MBKa HM3y4aeMbIX TeM, HOMEpa 3ajad, pelIaeMbIX Ha CEMHHApax, IpPUMEpHI
KOHTPOJIBHBIX ~ paboT, 3ajauyd ISl CaMOCTOSITENIBHOTO PEUICHHs, CIIMCOK PEKOMEHIyeMOM

JIUTEPATYPHI.

1. IEJIA 1 3AJIAYY OCBOEHM S YYEBHOM JUCIHUITIJINHBI
B ocnoBe merona m3ydenusi obmero kypca ¢puszuku B Cap®@TU HUAY MUDU nexur unpes
eIMHCTBAa (DM3MKU KaK HAyKHM MU TJIyOOKOH B3aMMOCBSI3M pa3IMYHBIX ee yacTed. J[aHHBI Meron
yIENseT TJIABHOEC BHHMAaHWE H3YYCHHIO OCHOBHBIX TMPUHIIUMIOB (DM3MKH W IO3BOJISCT 3aJ0XKHUTh

IIPOYHYIO OCHOBY ()yH/IaMEHTAJIbHBIX 3HAHUH.

3anagamu o011ero Kypca GU3uKu SABISIOTCS:

® CO3JaHHE Y CTYJEHTOB OCHOB JIOCTaTOYHO IIMPOKOW TEOPETUUECKON MOJIrOTOBKU B 00JIaCTH
buznku;

® YCBOCHHME OCHOBHBIX (DM3MUYECKUX SIBICHUH M 3aKOHOB KJIACCHUYECKONM M COBPEMEHHOM
(GU3HUKHN, METOJIOB (PU3HUYECKOTO MCCIICIOBAHUS;

e (opMHUpOBaHME y CTYAECHTOB HAYYHOTO MBIIIJICHUS M MOHMMAaHUS TI'PaHMUIl NPUMEHUMOCTH
pa3NMUYHBIX (PU3MUECKUX TOHSATHH, 3aKOHOB, TEOPUH W YMEHHS OIICHUTh CTENEHb
JOCTOBEPHOCTH  PE3yJIbTaTOB, TMOJYYCHHBIX C TOMOIIBIO OKCIEPUMEHTANBHBIX HJIH
TEOPETUYECKHX METO/I0B HCCIIEIOBAHUM;

® u3ydYeHHE NMPUEMOB M HABBIKOB PEIICHWs KOHKPETHBIX 3aJad W3 pasHbIX obnacteil (u3nky,
MIOMOTAIOIIMX CTYJIEHTaM B JAajbHEHIIeM pelaTh HHXEHEPHbIE 3a/1auu;

® O3HAKOMJICHHWE CTYJCHTOB C COBPEMEHHBIMH H3MEPUTEIFHBIMH MPHOOpAMH W HAYYIHOU
anmapaTypoi, a Takke oTpaboTKa HadalbHBIX HAaBBIKOB MPOBEIECHUS SKCIEPHUMEHTATbHBIX
HAYYHBIX HCCIICJIOBAHUN DPA3UYHBIX (U3WYECKUX SBICHUH W OIEHKH IOTPEITHOCTH
U3MEPEHUM.

3HaHUs ¥ MPAKTUYECKUE HABBIKU, MOJTY4YEeHHBIE B Kypce «Du3nKa» UCIONb3YIOTCS 00ydaeMbIMH

pu pa3paboTKe KYPCOBBIX U JUIJIOMHBIX paboT.

2. MECTO YYEBHOM JUCIMUIIJIMHBI B CTPYKTYPE OOII BO
Juctunnmaa «Pu3nka» OTHOCHTCS K 0a30Boi yactu npodeccuonansaoro nukia OIT BO no
cnerranbHOCTH 15.03.05 KOHCTPYKTOPCKO-TEXHOIOTUYECKOE 00ECIIeYeHNEe MAITUHOCTPOUTEIHHBIX
MNPOU3BOACTB U HNpCANOJaract y CTYACHTOB BJIAJICHUC OCHOBHBIMU MNMOHATHAMH HIKOJIBHOTO KypcCa

Dusukn.



3. ®OPMUPYEMBIE KOMIIETEHIMXU W IIJIAHUPYEMBIE PE3YJIbTATHI

OBYYEHUA

O)KI/II[aeTCH, 4TO B PpE3YyJbTaT€ OCBOCHHUA MJUCHUINIIMHBI CTYIACHT npno6peTeT clIeayronme

KOMIICTCHI MU

YHuBepcaiabHblie u o0menpopeccnonaibubie komnerenuuu (YK, OIIK)

Kox u HaumenoBanue
KOMIIETEHI[HHI

OIIK-5 CnocobeH HCIOIL30BaTh
OCHOBHEIC 3aKOHOMEPHOCTH,
JEHCTBYIOIINE B rporiecce
M3TOTOBJICHUS
MalTHHOCTPOUTEIBHBIX H3eINi
TpeOyeMoro KadecTBa, 3aJaHHOTO
KOJIMYECTBA MPU  HAUMEHBIIUX
3aTparax oOIIECTBEHHOIO TPY/ia

Koa v HauMeHOBaHUE MHANKATOPA JOCTHKEHUS
KOMIIETeHIIMH

3-OIIK-5 3HaTh: OCHOBHBIC IIOJIOKEHHS M  IIOHSATHSA
TEXHOJOTHMH MAIIMHOCTPOCHHS, TEOPUI0 Oa3UpOBaHUS U
TEOPHIO pa3MEpHBIX IIeNel Kak cpeAcTBa obecreueHus
KayecTBa W3JCIIAI MalIuHOCTPOCHUS, MIPUYUHBI
BO3HUKHOBEHHMSI TIOTPEIIHOCTEH 00pabOTKH, METOIMKH pacuera
MEKOTIEPAIIMOHHBIX U OOIIMX MPHUITYCKOB MPU MEXaHUYECKOU
00paboTKe aeTaneld MaluH
V-OIIK-5 VYMerb: OLEHUTb COCTOSIHME  OpraHu3aluy
TEXHOJOTMYECKON Omepalud C TOYKH 3PEHHUS JTOCTHUKECHUS
TpeOyeMBbIX pe3yabTaTOB 1O TOYHOCTH OOpabOTKM mAeTaned
MAalllMH ¥ KadyecTBa MX TMOBEPXHOCTEH W HCMOJb30BATh HA
MPaKTUKE
TEXHOJIOTHYECKHE PpeIIeHUs, 00ECIICUnBAIONINE BHITIOJHCHHUE
TpeOOBaHUI KOHCTPYKTOPCKOH JTOKyMEHTAIUN
B-OIIK-5 Bnanerb: HaBbIKaMU IUIAHUPOBAHUSA TEXHOJIOTHH U
OIICHKU COCTOSTHUSI OpPTaHMU3aIlMU TEXHOJIOTMYECKOW OIepalun
C TOYKH 3pEeHHs JOCTH)KEHHUS TpeOyeMBbIX pe3yNbTaToB,
MOCPEJICTBOM  TEXHOJIOTMUECKUX PEIIEHHH U  pacueros,
MPUMEHHUTETIFHO K TOYHOCTH OOpabOTKH, pa3MepoB neTaleid
MaIllMH, TOYHOCTH B3aUMHOTO PACIIOJIOKEHUS TIOBEPXHOCTEM, a
TaK)Ke CBOMCTB 00pabOTaHHOTO MOBEPXHOCTHOTO CIIOSI

YKE-1 CnocobeH HCHoiab30BaTh
3HAHUA €CTECTBEHHOHAYYHBIX
JAUCHUIIINH, HpI/IMCHﬂTB MCETOAbI
MaTEMaTHYECKOr0 aHanu3a u
MOJICTTUPOBAHUS, TEOPETUUCCKOTO H
AKCIIEPUMEHTAILHOTO
HCCIENOBAHUS B  IIOCTaBJIEHHBIX
3aJa4dax

3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX
JUCLUIUIMH,  METOJAbl ~ MAaTeMaTHMYecKoro  aHajiuM3a U
MOJICIIMPOBAHUS, TEOPETUYECKOTO M IKCIEPUMEHTAIBHOTO
Hccaea0BaHus

V-VYKE-1 ymeTh: uCnosib30BaTh MaTeMaTUYECKHE METONbI B
TEXHUYECKUX  NPUIOKEHUSX, pPaCCUUTHIBATh  OCHOBHBIE
YUCJIOBBIC XAPAKTEPUCTHUKU CIIYYalHBIX BEJIWYUH, pEIIaTh
OCHOBHBIE 33Jlaud MaTeMaTH4YeCKOW CTaTUCTHKU, pelIaTh
TUTIOBBIE PACUETHBIC 3aa9H

B-VYKE-1 Bnagerp: MeTogamMu MaTeMaTHYECKOTO aHallu3a U
MOJICIMPOBAHUS, METOJaMHU peIIeHus 3a]ad aHaau3a |
pacdera XapaKTepUCTUK (PUIUYECKUX CHUCTEM, OCHOBHBIMU
npueMaMu ~ OOpabOTKH  DKCIIEPUMEHTAIbHBIX  JIAaHHBIX,
MeTonaMu  paboThl €  MPHUKIAJHBIMA  MPOTPAMMHBIMU
MPOTYKTaMH
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Cemectp 2
Pa3zpen 1. ®usnueckue
OCHOBBI MEXaHUKH.
TepMoanHaMuKa u
MOJIEKYJIsIpHas (pu3HKa
Tema 1.1 Beenenue. I3, YO (1-2)
Kunemaruka OBYKEHHS 1,2 4 4 5 2
MaTepHATLHON TOYKH
Tema 1.2. 3akonsr HeroToHa. 13, YO (3-4)
Hexotopsie cienctBus u 3.4 4 4 4 5 2
MIPUMEHEHHSI 3aKOHOB
HrroTona
Tema 1.3. Pabora u sueprust | 5,6 4 2 4 5 13, YO (5-6) 3
Tgya 1.4. Mexanuka 789 5 4 3 5 I3, YO (7-9) 3
TBEPJIOTO TEIA.
Tema 1.5. Mexanuueckue 10 2 2 4 5 13, YO (10) 3
KoJIeOaHus
Py6e:kHblii KOHTPOJIb 10 KonTtp. Nel (10) 10
Tema 1.6. Beenenue. 11,12 4 4 4 5 I3, YO (11-12) 3
Temneparypa
Tema 1.7.. [lepBoe Hauao 13.14 4 4 5 113, YO (13-14) 3
TEPMOTUHAMHUKHI




Tema 1.8. Bropoe Havano 15 5 5 4 5 13, YO (15) 3

TEPMOIMHAMHKH.

Tema 1.9. dazoBsie 16 5 5 4 8 13, YO (15) 3

paBHOBECHS U TIPEBPAIICHHUSI

Py0exHbBII KOHTPOJIb 16 Kontp. Ne2 (16) 10

IIpome:kyTouHas JK3aMeH 50

arrecramnus

IocemaemocTns 5

Hroro 3a 1 cemectp | 32 | 32 |32 | 48 100
Cemectp 3

Pa3nea 2. DiekTpuyecTBo u

MAarHeTH3M

Tema 2.1. DiekTpruecKoe 12345 10 5 8 11 13, VO (1-5) 5

noJie

"TI:,I?M 2.2. DACKTPpUICCKUI 6.7 4 5 8 12 13, YO (6-7) 5

PyGeKHblil KOHTPOJIb 8 Kontp. Nel (8) 10

Tema 2.3. Maruutnoe moze | 8,9,10,11 8 6 8 11 13, YO (8-11) 5

Tema 2.4. HepveMeHHBII/I 12.13,14.15 5 5 8 11 3, YO (12-15) 5

AIIEKTPHYECKUI TOK

Tema 2.5.vCI/ICTeMa 16 4 4 12 A3, YO (16) 5

ypaBHeHU MakcBesuia

Py0exHbIii KOHTPOJIb 16 Kontp. N2 (16) 10

IIpomexyTouHas

ATTeCTAIHS JK3aMeH 50

ITocemaemocTs 5

Hroro 3a 2 cemectp | 32 | 32 | 32 | 100
Cemectp 4

Paspnen 3. BosiHoBbIe

npoueccbl. OnTuka.

KBanroBas ¢pusuka

Tema 3.1. BonHsl B ynpyrux 1.2 4 2 6 2 13, YO0 (1-2) 2

cpemax

Tema 3.2. 3 2 2 2 113,Y0 (3) 2




DJIEKTPOMAarHUTHBIC BOJHBI

Tema 3.3. dotomerpusi. 45 4 2 6 9 13, YO (4-5) 9
["'eomeTprueckasi OonTHKa

Tema 3.4. Unrepdepenuus 6.7 4 4 6 9 13, YO (6-7) 5
CBETa

Tema 3.5. /Iludpakmus ceera | 8,9 4 6 4 2 13, VO (8-9) 2
Tema 3.6. [lonspuzanus 10 2 2 3 13, YO (10) 3
CBETa

PyGe:kHblii KOH-TPOJIb 10 Kontp. Nel (10) 10
Tema 3.7. I3, YO (11-12)
KBanToBoonTHueckue 11,12 4 6 4 2 3
SIBJICHHSI

Tema 3.8. Ctpoenue aroma 13 2 4 2 2 113, YO (13) 3
Tema 3.9.U3J'IGM€HTI>I 14 5 4 9 13, YO (14) 3
KBaHTOBOW MEXaHHKH

Tema 3.10. ®usuka 3, YO (15-16)

aTOMHOTO si/ipa 1 15,16 4 2 2 3
AJIEMEHTAPHBIX YaCTHUI]

PyGeskHblii KOH-TPOJIb 16 Kontp. Ne2 (16) 10
IIpomexyTouHas SK3aMen 50
aTrecramnus

ITocemaemocTs 5
HToro 3a 3 cemectp | 32 [ 32 | 32 | 21 | 100

*CokpalleHne HauMeHOBaHHUH (opM Tekyliero, py0e:kHOro ¥ MpoMeKyTO4YHOI0 KOHTPOJIS:
YO — ycTHBII onpoc

KonTp. — KOHTposBHAs paboTa

J3 — nomarnHee 3a1aHue



4.2. Copepxanue JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE MO pa3jejiaM (TeMaMm)

JleKUMOHHBIH KYpC

Paznen 1. PusnuecKkue 0OCHOBBI MEXaHUKH

1.1. KunemaTuKa IBUKEHHSI MATEPUATBHON TOYKH

1. OcHoBHbIE IOHATHS U onpezeneHus. MaTtepuaibHas Touka 1 abcomoTHO TBEpAoe Teno. Cucrema
orcuéra. Paauyc-Bexrop. 3akoH aBmkeHusa. Tpaekropus. Ilyte u nepememienue. CKOpOCTb.
Yckopenue. 'omorpad ckopocTH.

2. PaBHOMEpHOE IBUKEHUE.

3. PaBHOyckopeHHOe aBIkeHue. [IpumMep: nBMKeHUE Tena, OPOIIEHHOTO MO/ YIJIOM K TOPH30HTY.

4. JIBuKeHHE TOYKU 0 OKPYKHOCTU. YTIJIOBas CKOPOCTb M YIjoBoe yckopenue. HopmanpHoe u
TaHreHlMalbHOe yckopeHus. [lonHoe yckopeHnue.

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

6. OTHOCUTENLHOCTH JBHKXCHUA. 3aKOH CII0KEeHHUS CKOpOCTeﬁ.

1.2. 3akonbl HeroToHa. HekoTopsle ciieacTBUsi M NpuMeHeHus1 3aK0HOB HboTOHA

1. Ilepseiit 3akoH Hpiorona. (3akon unepuuu ["anues). [TonsTue nHEpIIUANBHON CHCTEMBI OTCUETA.

2. Macca u uMITyasc Tena. Macca — Mepa MHEpTHOCTH Tell. MIMITyabC Tela M CHCTeMBI Tell. 3aKOH
COXpAHEHUs MMITYJIbCa JUJI 3aMKHYTOW CHCTEMBI JIBYX MaTEpPUAIBbHBIX TOYEK. AIJIUTHBHOCTH U
3aKOH COXPAaHEHUS MacCChl.

3. Bropoit 3akoH Hplorona. Cuia kak HpoOW3BOAHAs HMIyibca 1Mo BpemeHu. Cuia — mepa
B3auMoIevcTBUs Ten. Bropoil 3akoH HproTOHa Kak ypaBHeHHe aBwxkeHus. lIpeacraBienue o
peLIeHUN ypaBHEHMS IBUKEHUS. POJIb HAYaIbHBIX YCIIOBHM.

4. Tpetnii 3akoH HbroToHa. B3ammoneiicTBue 1ByX MaTepualbHbIX ToueK. B3aumopeicTBue
CHUCTEMBI MaTepUaIbHbIX TOUEK. CHIIBI B IPUPOJE.

5. 3aKOH COXpaHEHMsI UMITYJIbca JJI CUCTEMbl MaTepUaIbHBIX TOUEK.

6. Llentp macc. Teopema o aBr>KeHHH 1IeHTpa Macc. [Ipumepsr.

7. JIBI>KeHuUe Tel ¢ mepeMeHHoi Maccoil. PeaktuBHoe npmkenue. @opmyna [{uonkoBckoro.

1.3. PaGora u 3Heprus
1. PaGora. PaboTa mocTOSHHOM CHIIBI IIPH MPSIMOJIMHEHHOM JABMKeHUH. PaboTa nmpy KpUBOJIMHEHHOM
IBUKEeHUU. MOIITHOCTE.
2. Pabora u KuHeTMyeckas »HHeprus. Teopema O KHHETHYECKOM »sHepruu. CBs3b MEXIY
KMHETUYECKUMH SHEPTHUSMH B PA3JIMYHBIX cUcTeMax oTcuéra. Teopema Kénura.
3. KoHcepBaTuBHBIE W HEKOHCEpBATWBHBIC CHIBL. [loTeHIManbHas JHeprus. BwipakeHue

KOHCGpBaTI/IBHOf/'I CHJIBI YCPE3 MOTCHUUAIbHYIO S9HCPTHUIO.



. 3aKOH coxpaHeHuss MexaHuueckoi »sHepruu. Ilpumepsl. Konebanus rpy3a Ha mpyKHHE.
JIBu>KEeHME Tea B [10JIE TSHKECTU. YTIPYTUe COyAapeHus Tell.

. HexoHcepBatuBHble CHJIBI W MexaHMuYeckas dHeprus. I[loHsTue o0 BHYTpEHHEH OJHEpPruu.
Obmedu3nueckuil 3akoH coxpaHeHus osHepruu. [Ipumepsl. Heympyrue coynmapeHus Teu.

AOGCOTIOTHO HEYIPYTUH yap.

1.4. Mexanuka TBEpa0ro reja

. MOMEHT CuJIbl 1 MOMEHT MMITYJIbCa OTHOCUTEJIBHO HENOJBUKHOM TOUKHM M HEINOJABHIKHOM OCH.
YpaBHEHHE MOMEHTOB.

. 3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA JJI CUCTEMBI MAaTEPUAIIbHBIX TOYEK.

. BpameHnne TBEpIOro Tenaa OTHOCUTENIBHO HENOABM)KHOM OCH. YTIJIOBash CKOPOCTb KaK BEKTOP.
MoMeHT uMIlylibca U KUHETHYECKas SHeprus TBEPAOIrO Teia, BPALIAIOLIErocsi OTHOCUTEIBHO
HENOABMKHOM oOcu. MOMEHT uHepuuu. YpaBHEHHE MOMEHTOB JUI1 BpAlleHWs TBEPAOTO
OTHOCHUTEJIbHO HenoABMKHON ocu. [Ipumepsl. MastHuk ObepOexka.

. MoMeHT nHepuuu TBEPAOro Tesa. BeruncieHne MOMEHTOB HHEPLIUU HEKOTOPBIX OJHOPOJHBIX TEI
MPaBUIILHON TeoMeTpuyecKoil (opMbl (CTEpKHS, TUCKa, MUIUHIpA, mapa). Teopema [roiirenca-
[IreiHepa.

. YpaBHeHMs JABWXKEHMS M paBHOBecus TBEpaoro Ttena. Ilonarue crenenu cBoOoxbl. Ywucio
cTerneHeil cBoOOAbl TBEPAOro Tena. YpaBHEHHs JBUKEHUSA. YCJIOBUS paBHOBECUS. ODHEpPrus

I[BI/DKYIIIGFOCH TBépI[OFO TCJ1a. CKaTBIBaHI/IC TCII C HaKJIOHHOfI IIJIOCKOCTH. CI/IJ'Ia TpeHI/Ifl KAa4dCHMUI.
1.5. Mexannuyeckue KoJe0anus

. OcHOBHBIC TOHATUS M OMpEeNeNieHUs KoyeOaTenbHbIX MpoleccoB. [lepuoanyeckue koneOaHUs.
Ileproq u uactora konebanus. ['apmonuueckue konebGanus. CBOOOTHBIE M BBIHYXKICHHBIC
KOJICOaHHS.

. CBOOOHBIE HE3aTyxarllue Kojie0aHWs Tpy3a Ha MNPYXKHUHE (TAPMOHHYECKUN OCIHILISATOD).
Maremarudeckuii MassTHUK. OU3HUYSCKUN MAsSTHHK.

. ['apMoHMYECKUN OCIMIIIATOP C BS3KUM TpeHHeM. Jlorapupmudeckuii AeKpPEeMEHT 3aTyXaHHs U

T0OPOTHOCTH OCIUJUISITOPA.

1.6. TepmoauHaMuKa U MoJIeKyJIsApHas ¢usuka. Beenenune

. MonexynapHO-KUHETUUECKUN U TEPMOJNHAMUYECKUI MOAXOAb! K N3YUYEHUIO SIBICHUH IMPUPOIBI.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KHHETHYECKOW Teopuu BemecTtsa. Monb BeniecTBa. Yucio
ABorajpo.

. neanpHbIil ra3 B MOJEKYJISIPHO-KMHETHUECKON Teopun. OCHOBHOE YpPaBHEHHME MOJIEKYIISIPHO-

KUHETHYECKOM TCOpHUU UCATIBHOI'O I'a3a.
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. TemnepaTypa u TepMoauHaMu4ecKkoe paBHoBecue. TemnepaTypHsle mkansl Llenscus u KenpBuHa.
MonekyJIapHO-KHHETUYECKHUM CMBICI TEMIIEPATYPHI.

. PacnpeneneHHe KHHETHYCCKOMN OHCPIuu 110 CTCIICHAM CBO6OI[BI.

5. Makpockornuyeckue (TepMoOIMHAMUYECKHE) MapaMmeTphl. VYpaBHeHHe COCTOSTHUSI.

KBasucrarnueckue npoueccsl.
. NneanbHblil 1 HeWACAIbHBIN ra3bl. Y paBHEHUE COCTOSIHUS MICATBHOIO Ta3a. 3aKOHbI U€aTbHOTO

raza. YpaBHEHHE COCTOsIHUA ra3a Ban-nep-Baanbca.

1.7. IlepBoe HA4YAJI0 TEPMOAUHAMUKH

. I[lonsiTe o0 BHyTpeHHel sHepruu. BHYTpeHHss 3Heprus uaeaabHOro raza. BHyTpeHHss sHeprus
raza Bau-nep-Baanbca.

. Pabota B TepmoguHamuku. PaboTa naeaapHOTo raza B M30Iporeccax.

. Termoobmen. KommuectBo  TeruioTel.  Temnmoémkocts.  TemnonpoBOAHOCTh.  YpaBHEHUE
TEIUJIONPOBOHOCTH.

. [leppoe Hauwano tepmomuHamuku. [IpumMeHeHHe TIEpBOro Hauyana TEPMOAUHAMUKH K
M30IIpoIeccaM HAeaIbHOTO ra3a. TermIoéMKOCTh uaeabHOTO ra3za. Y paBuenue Pobepra Maiiepa.

. Anumabatudeckuii ipouecc. YpaBuenue [lyaccona.

. [HomuTponuyeckuii mpouecc. YpaBHEHHE TOTUTPOIIBL.

1.8. Bropoe Ha4a/10 TEPMOAMHAMHUKH

. TennoBas mammHa. Koadduuuent noneznoro neicTBUS TEIIIOBOM MaIIKUHBI.

. Paznuunble  QOpMyIMpPOBKHM  OCHOBHOIO  TIOCTYJaTa, BBIP@XKAIOLIEr0o BTOPOE  HAYajo
tepMoauHamMuKku (opmynupoBku TomcoHna-Ilnanka u Knaysuyca), ¥ uX 3KBHUBaJEHTHOCTb.
OOpaTumble U HEOOPATUMBIE ITPOLIECCHI.

. Muxkn Kapro. Mammna Kapuo u eé€ KIIJ[. Teopemsl Kapno. TepmonmHammueckas Ikaia
TEMIIEPATYP.

. HepaBenctBo Knaysuyca. PaBenctBo Kitaysmyca. DHTpomnmus. 3aKOH BO3pacTaHUsS SHTPOIMUHU.

DHTpONHUS UJEaTbHOrO0 ra3a. DHTponus raza Ban-nep-Baanbca.

1.9. ®a3oBbIe paBHOBECHS M IIPEBPALLCHUSA

. ®aza BemectBa. @a3oBeIi nepexod. JuarpamMmma coctosinuid. TpoiiHas Touka.

. [InaBnenue u kpucramumszanus. Y aenbHas TEIIOTa IUIaBICHHUS.

. [lapooOpa3oBanne u koHaeHcanus. Vcnapenue. Hachimenuslii map. BrmaxxocTh Bo3myxa.
Kunenue. Y nenpHas Temnora napooOpa3zoBaHusl.

. YpaBHenne Knaneipona-Kmay3nyca. 3aBUCMMOCTh JaBJIEHMS HACBIIIEHHOIO Mmapa OT

TEeMIIEPaTyphI.
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5. M3otepmbl raza Ban-nep-Baansca. M3orepmbl peanbHoro rasa. Kpurtudeckoe cocTosiHUE.

Kputnueckue napamerpsl.

Pa3zge 2. DileKTpUYe€CTBO U MAarHETU3M

2.1. DuekTpHYecKoe noJje
1.  DnexTpuueckuil 3apsAl U INEKTPUUYECKOE IMOje. 3aKOH COXPAHEHHUs SJICKTPUUECKOTo 3apsia.
Hanpsk€HHOCTD - CHITOBAst XapaKTEPUCTHUKA TTOJIS.
2. 3axon Kynona. Ilone ToweuyHoro 3apsaa. [IpuHOMD Cynmepro3uiuM 3JIEKTPOCTATHYECKUX
noJjen. DIeKTPUIECKUI AUTO0Ib. JIunosbHbli MOMeHT. [1oe ToueuHoro aumnous.
3. IloTok BekTOpHOro TONA. OJEKTpOCTaTHuUeckas TeopemMa laycca B HWHTErpalbHON H
maddepennmanpaoii popme. TloHSATHE O TUBEPreHINMH BEKTOpHOro Moy [IpuMeHeHue Teopembl
laycca nmns pacué€ra snmekrtpocratmdeckux rmosied. Ilome cdepbl U OCCKOHEYHOW IUIOCKOCTH,
PaBHOMEPHO 3apsHKEHHBIX MO MOBEPXHOCTH. [lone OeckoOHEYHOro HMUIMHApPA U IIapa, paBHOMEPHO
3apsSKEHHBIX 110 00BEMY.
4.  TloTeHUHaTBbHOCTbH JIEKTPOCTATUUECKOro nosisd. TeopeMa 0 HUPKYISALUU AIEKTPOCTATUUECKOTO
nosst. PazHocte norenumanos. Ilorennuman. IloreHnman noss TodedHoro 3apsnpa. IlpuHuumn
CYNEpIO3UIMKU ISl TOTeHIManoB. CBs3b HaNpsSKEHHOCTH W moTeHuuana. CuioBble JIMHUM U
SKBUIOTEHIMAIbHBIE TOBEPXHOCTH.
5.  DnekTpuueckoe mose B BemecTBe. [I[pOBOAHUKYU B 3NIEKTPOCTATUYECKOM ToJie. JIMdIEeKTPUKY B
ANEKTpOCTaTUYeCKOM mose. Bektop mnonspuzanmu. BekTop 3neKTpUuecKodl  MHIYKIUH.
[TongpuszyemMocTs M AMAIEKTpUUYECKas NpoHUIaeMOocTb. Teopema [aycca st AMAIEKTPUKOB.
['pannuHbIe yca0BUS.
6.  DIeKTPOEMKOCTb IPOBOJHMKOB M KOHJEHCATOPOB. LEMKOCTH YeIMHEHHOTO IPOBOAHMKA.
Emkocts konpeHcatopa. Ilmockmii kommencatop. Cdepuueckuii konmencarop. CoenuHeHHUs
KOHJICHCAaTOPOB B DJJIGKTPUYECKOW Iemu. OHEprus 3apsHkeHHOro KoHaeHcaTopa. OO0bEMHas
MJIOTHOCTh SHEPTUH JEKTPUUYECKOTO MOJIS.
7.  JIBWKEeHHE 3apsHKCHHBIX YACTHI[ B JJEKTPHUECKOM moje. [[BukKeHHe B OJHOPOIHOM TOJIE.
JIBu>keHne B HEOAHOPOIHOM rose. [loTeHnnanbHas 3Heprus 3apsiia B 3J€KTPOCTAaTHUECKOM IIOJIE.

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

2.2. DJIeKTPpHYECKUI TOK
1. [InotHocTh TOKa M cmina Toka. 3akoH Owma B auddepeHnmansHo Qopme. Y aenbHas
MPOBOAMMOCTE U YIAENbHOE compoTuBieHne. 3akoH Oma B wHTErpanbHOi dopme. ConmpoTUBICHHUE
npoBonHUKa. [locrmenoBaTenbHOE W MapajuIeTbHOE COEIWHEHHE MPOBOJHMKOB. HennHeiiHble

OJICMCHTHBI B LICIIAX ITIOCTOAHHOI'O TOKA.
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2.  Pabota ¥ MOLTHOCTH 3JIEKTPHUECKOro TOKa. TeruioBoe AeHCTBHE AIIEKTPUUYECKOTO TOKA. 3aKOH
Jlxoyns-JleHna.
3. CtopoHHME cuibl. DJIEKTPOABHIKYIIAs CUJIa MICTOYHUKA TOKa. 3akoH OMa ¢ yuéTOM CTOPOHHUX
cui. 3akoH Oma 11 3aMKHYTOM 1IEIH.
4.  TlpaBuna Kupxrooa.

2.3. MarauTtHoe noJse
1.  MaruutHoe nosne. 3akoH Amnepa. Maaykuusa maruutHoro nosid. 3akoH buo-Casapa-Jlamnaca.
[TpuHIMDO Cynepno3ULUU MAarHUTHBIX Mojed. MarHutHoe mnoje OECKOHEYHOTo MPsSMOJIMHEHHOro
MPOBOJHUKA ¢ TOKOM. [losie kpyroBoro Butka ¢ TokoM Ha ero ocu. Cuna Amnepa. Cuna JlopeHia.
JIBU>KeHHE 3apsSKEHHBIX YacTULl B MArHUTHOM I10JI€.
2.  Teopema I'aycca ans MarHUTHBIX mosed. TeopeMa O HMUPKYISIUM MarHUTHOTO Toist. Pacuér
MarHUTHBIX MOJIEH MPU MOMOLIY TEOPEMbl O LUPKYIALUK. MarHuTHoe mojie OECKOHEYHO JUTMHHOI'O
COJIEHOMJA Y TOPOUAAJIBHOM KaTYIIKH.
3. MarautHoe nosne B BemecTBe. TOKM HAMarHW4YMBaHUA. BexkTop HamMarHn4yuBaHusi. MarHuTHas
BOCIPUMMYHMBOCTh U MarHUTHasE MPOHUIAEMOCTb. BekTop Hanps’EHHOCTH MAarHUTHOIO IOJIS.
ITonsarue o aua-, mapa- u peppomaruerusme. Teopema 0 HUUPKYJIALUN MArHUTHOTO T10JIs1 B BELIIECTBE.
I'pannynble ycnoBHs.
4.  SIBneHue >MeKTPOMarHUTHOM MHAYKIMU. 3akoH PDapanes Ui NEKTPOMArHUTHOM MHAYKLIHU.
[IpaBuno Jlenna. MakcBeiutoBCKasi TpaKTOBKa SIBJICHHs AJIEKTPOMArHUTHOM MHAyKUMH. Buxpesoe
ANEKTPUYECKOE MOJIE.
5. Camoumnaykuus. MHnykTUBHOCTH. B3aumMonHayKiusi. DHeprusi MarHUTHOTO TOJIS KaTYIIKH C
ToKOM. O0BEMHASI IIIIOTHOCTh SHEPTUHU MAarHUTHOT'O MOJIS.

2.4. IlepeMeHHBII JIEKTPUYECKHH TOK
1.  Ilepexonusie mpoueccel B RC- u RL-niensix. YciaoBue kBa3ucTalimOHapHOCTH.
2.  KoneGartenpHblif KOHTYp. CBOOOAHBIE He3aTyxarwolue kosnebaHus B KoHType. CoOcTBeHHas
YyacToTa He3aTyXalolMx Koyebanui. 3aryxatomiue kosnebanus. Jlorapupmuueckuil J1eKpeMeHT
3aTyXaHus U JOOPOTHOCTh K0JIEOATENIbHOTO KOHTYPA.
3.  IlepemeHHblii »nekTpuyeckwii TOK. [lomydyeHume mepemeHHOro TOKa. Pesuctop B 1enu
IIEPEMEHHOT0 TOKa. TEenIoBoe IeHCTBUE IEPEMEHHOTO TOKA. J[eliCTBYIOIIEE 3HAUEHUE HAMPSKEHUS U
cwiibl Toka. KoHleHcaTop M KaTyllka MHIYKTUBHOCTU B LIENIM NIEPEMEHHOr0 TOKa. Pe3oHaHc B 11enu

nepemMeHHoro Toka. [Ipeobpa3oBanue nepeMeHHOro Toka. TpaHnchopmaTop.

2.5. Cucrema ypaBHenuii MakcBesuia
1.  OOGoGmenus reopun Makcpemna. BuxpeBoe anekrpuueckoe nose. Tok cMemienus. [Ipumepsr.
Cuctema ypaBHeHuii MakcBemia B HHTerpayibHoi ¢opme. Cucrema ypaBHeHHMI MakcBemia B

muddepennmanbaon hopme.
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2.  DneKkTpoMarHuTHbIE  BOJHBL.  BomHoBoe  ypaBHeHwe. CKOpOCTb  pacHmpoCTpaHEHHUs
AJIEKTPOMAarHUTHBIX BOJH. OHEPrusi U HUMIYJIbC 3JIEKTPOMAarHUTHOro mnois. Bektop VYmosa-

[ToiinTrHra. [llKkana 31eKTPOMarHUTHBIX BOJIH.

Paspnen 3. Boanosbie nponeccesl. Ontuka. KBanroBas pusuka.

3.1. BoiHbl B yIPYrux cpeaax
1. VpaBHenue BosHBL. BonmHOBBIC ypaBHeHUS. CKOPOCTh YNPYTUX BOJH. DHEPTUsS YIPYTrOd BOJIHBI.
Crosiune BOJIHBI.

2. 3Byk. CKOpocTb 3ByKa B razax. DddexTt [ormiepa /i 3ByKOBBIX BOJH.

3.2. D1eKTPOMArHUTHBIE BOJIHBI
1. BonHoBoe ypaBHeHHE 3JieKTpoMarHuTHoro mojs. [lnockast anekrpomaruuTHas BoiHa. Crosyas
QJICKTpOMArdMTHas BOJIHA.
2. DHeprus dJIeKTPOMATrHUTHBIX BOJH. IMITyIIbC 37IEKTPOMArHUTHOTO TIOJIS.

3. Dddekt [Jomnepa 1ig 3MEKTPOMArHUTHBIX BOJIH.

3.3. CBeTroBbIe BOJIHBL. ['eoMeTpuueckasi onTuKa
1. CseroBas BoinHa. Kpuas Bungumoctu. Ilokazarens npenomiieHus.
2. DneKTpoMarHWTHas BOJTHA Ha rpaHulle paszena. KodppuimenTsr oTpakeHus U MPOITYCKaHHUS.

3. FCOMCTpI/I‘leCKaH OIITHUKA. HeHTpI/IpOBaHHaH OITHYECKas cucTeMa. TOoHKas JIMH3A.

3.4. UuTepdepenuus cBera
1. Unrepdepenuus cBeroBbix BoiH. KorepeHTHOCTh. OCHOBHBIE NMPUHIMIBI UHTEP(PEPEHIIMOHHBIX
cxeM. lluprna nHTEpPEpEeHIIMOHHON MOTOCHI.
2. Wnrepdepentmonnsie cxemsl. bunpusma. buszepkano. bunmnnza.
3. Uutepdepenuus cBera nOpu OTPAKEHHMM OT TOHKMX IUIACTHMHOK. IlmockomapasuienbHble

IIJTAaCTHUHKH. KJ'II/IHOBI/II[HBIG IJIACTUHKH. KOJ'IBI_Ia Hrrotona.

3.5. Indpakuus cBera
1. Tlpunnun I'toiirenca-®@penens. 3ousl OpeHens.
2. udpakuus OpeHens oT MPOCTEHUIINX MPErpaj: Ha KPYrJIOM OTBEPCTUH, HA MOJYIUIOCKOCTH U
LIEIH.

3. Judpaknus @payrrodepa ot menn. JudpakinonHas penerka.

3.6. IToasipuzanus ceera. B3anmoneicreue cBera ¢ BelecTBoM
1. EcrecTBeHHbBI W moNsipU30BaHHBIA cBeT. OOmue cBeaeHuss o nousgpuzauu. CTeneHb
noJisipu3anuu. 3akoH Mamroca.

2. Tlonspuzamus nmpu OTpakXeHUH U MpeJIOMIICHHH. 3akoH bproctepa.
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[IpoxoxaeHne MIOCKOMOISIPU30BAHHOTO CBETA Yepe3 KPUCTAIUIUYECKYIO IJIACTUHKY.
Hucnepcus ceera. Knaccuueckas Teopust TUCIEPCUU.

[Tornomenue ceeta. 3akon byrepa. Koaddunment nornomnenus. Paccesnue cBera. 3akoH Panest.

o g > w

Oddext BaBunora-Uepenkona.

3.7. KBanToBOoONITHYECKHE SIBJICHUSA
1. TemnoBoe m3nydeHue u droMUHeCHeHIHs. 3akoH Kupxroda. PaBHOBECHAsI TUIOTHOCTh dHEPTHH
U3ITy4EHUS.
2. 3axoH Credana-bombumana. 3akon Buna. ®opmyna Panes-/xunca. @opmyna [Tnanka.
3. Topmosnoe pentreHoBckoe m3nydeHue. Dorodrdpdexr. Ilpumenenmss  Porodaddexra.
DOTOYMHOKHUTEIN.

4. 3Dddext Komnrona.

3.8. Ctpoenue aToma
1. 3akoHOMepHOCTH B aTOMHBIX crekTpax. Mozenbs atoma ToMmiicoHa.
2. OnBITHI IO PACCEUBAHMIO a-4aCTHIL. SaepHas MOAEIh aTOMa.
3. Tlocrynatet bopa. Ombir ®panka u [D'epma. IIpaBuio KBaHTOBaHHS KPYTOBBIX OpOUT.

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

3.9. DjieMeHTbI KBAHTOBOI MeXaHUKH
1. Tunoreza ne-bpoiina. BonHoBBIe cBoiicTBa BemiecTBa. [IpUHIIMIBI  HEOMPENETEHHOCTH
I'eiizen6epra.
2. VYpasuenue lllpenunrepa. Cmbica ncu-QyHKIUN.
3. KsanroBanmue sHepruu. KBaHToBaHNE UMITYIIBCA.

4. TlpoxoxaeHHE YacTUIl Yepe3 MOTCHIIMAIBHBINA Oapbep.

3.10. ®u3nka aTOMHOIO AAPa M 3JIeMEHTAPHbBIX YaCTHI]
1. CocraB M xapakTepUCTHKH aTOMHOro sifipa. Macca U »Heprust cBsi3u aapa. Mojienu aTOMHOTO
sanpa. SInepHble CUIbL.
2. PagmoaktuBHOCTh. EcTecTBeHHass paJMOaKTHBHOCTh. 3aKOH paJMOAaKTHBHOTO  pacraja.
PagnoakTuBHOE paBHOBecHe, a-pacmaj. B - pacmaja. DJIeKTpOHHbIM 3axBaT. HelTpuno, y - mydn.
HckyccTBeHHas paJiOaKTUBHOCTb.
3. lennas peakmusi. ATOMHOE Opy)Xue. YTpaBiseMasi IeHass peakius. SIepHble peakTopbl U MX
tumnbl. TepmosnepHsie peakiun. [Ipodiiema ynpapisieMoit TEpMOSIEPHON PEAKITHH.
4. Bujabl B3aMMOJEHCTBUS U KJIACCHI AJIEMEHTAPHBIX YaCTHII.
5. MeTtoapl perucTpaum 31eMeHTapHbIX yacTull. Kocmuueckue myqm.

6. qaCTI/IL[BI U aHTU4YaCTHUIIBI. Cucrematuka QJICMCHTAPHBIX YaCTHUII. KBapKI/I.
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IIpakTHyeckune/ceMUHAPCKUE 3aHATHS

Pa3znen 1. ®usnyeckne 0CHOBBI MeXaHUKH. TepMoauHaMuKka U MoJieKyJIsipHas Gu3nka

Tema

33)13'11/1 AJisi CEMUHapa

Kunemaruka nBuxeHust MaTepruaibHOU
TOYKHU

1.(1,4,5,8,09, 12

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

3akonbl HetoToHa. HekoTopslie cneacTBust
U IIpUMeHeHus 3aKk0oHOB HproToHa

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

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

PaGora u sneprus. 3aKOHbI COXpaHEHUs
SHEPTUH U UMITYJIbCa

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

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

MexaHnka TBEPIOTO TENA

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

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

Mexaunueckue KojicOanms

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

KonrponsHas pabora Nel

Brenenue. Temmneparypa

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

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

IlepBoe Ha4amo TEPMOAUHAMUKHI

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

Bropoe Hauano TepMOAMHAMUKH

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

@da30BbIC PABHOBECUS U IPEBPAILICHUS

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

KonTponbnast padorta Ne2

Pazges 2. D1eKTPHYECTBO M MATHETH3M

DIIEKTPUUIECKOE TI0JIe

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

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

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

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

DNEeKTPUYECKUI TOK

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

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

Kout

posibHast pabota Nel.

MaruutHoe nose

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);

IIepeMeHHBIN IIEKTPUUECKUI TOK

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

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

Cucrema ypaBHeHUI1 MakcBeinna

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

KonTponbhas pabota Ne2.

Pa3nea 3. BoanoBblie nponeccsl. Ontuka. KBanroBas gusuka.

Bonssl B ynipyrux cpenax

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

SJ'ICKTPOMaFHI/ITHI)IC BOJIHBI

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

cDOTOMCTI:)I/I}I. FGOMCTpI/IquKaH OIITHKA.

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

WNuTrepdepennus ceera.

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

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

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

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

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

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

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

®u3nka aTOMHOTO s1/1pa ¥ JIEMEHTapHbIX

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

KonTponbnast pabota No2

JlaGopaTopHble 3aHATHSA

Paznen 1. ®usnyeckue 0CHOBbI MexaHuKH. TepMoAnHAMUKA U MOJIEKYJIsIpHAsE PU3UKA
3anaTue 1. Brinosnnenue nab. padotsl Nel. «MccnenoBanue NpsSMOJMHEHHOTO IBUKEHHSI TEl B
0JI€ TSHKECTU Ha MallluHEe ATBYIa».
3ansitue 2. BoinonHenue mab. pabotsl Ne2. «OmpeneneHue CKOPOCTH IOJe€Ta HyJIHM METOJIOM
0AJTMCTUYECKOTO MAsITHUKA.
3anstue 3. Bemonnenne mab. paboTsl Ne3. «M3ydeHume 3aKOHOB BpAIIATENBHOTO JBIIKEHHS
TBEPJIOTO TeJla Ha KpecTooOpa3zHoM MasiTHHKE OOGepOekay.
3anstue 4. Boinonnenue naGopartopHoil paboTel Ned «M3yueHne rapMOHMUYECKUX KoJeOaHUi.
OU3NYECKUI MASITHUK
3anarue 5. Chaua 3a10/DKEHHOCTEN.
3ansitue 6. BoinonHenune mabopatopHoil pa®oTbl NeS. «DkcnepuMeHTandbHas MpPOBEpPKa 3aKOHA
[Hapns u onpeneneHne TepMUYEcKoro ko3 duuneHTa 1apneHus».
3ansaTue /. BrinonHenue nabopatopHoil paboTel Ne6 «OmpeneneHre OTHOUIEHHS TEMIO0EMKOCTEN
Cp/Cy Bo3myxa MetogoM Kiemana u Jlesopma.
3anstue 8. Boimonnenune maboparopHoit pabotel Ne7  «OmpeneneHue yAeabHOH — TEIJIOTHI

napooOpazoBaHMsI BOABIY.

Pa3znen 2. DiieKTpU4ecTBO U MATHETH3M
3ansrue 1. JJaboparopHas padora Nel. M3zydenue nadopatoproro komriekca JIKI-6.
3ansrue 2. JJaboparopHas padora Ne2. M3zMepeHue IuaIeKTpuuecKon IPOHULIAEMOCTH.
3ansrue 3. JJaboparopHas padora Ne3. HccnenoBanue mporecca pa3psaki KOHASHCATOPA.

3ansrue 4. Cnaya 1a0opaTopHBIX padoT.
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3ansrtue S. JlJaboparopHast padota Ne4. MizmMepeHus MHAYKIIMM MAarHUTHBIX MTOJIEH.
3anstue 6. Jlaboparopnas pabota Ne5. M3MepeHne MarHUTHOW MPOHUIIAEMOCTH M HCCIICOBAaHUE
MarHMTHOTO THCTEpEe3Hca.
3ansarue 7. JlabopatopHas pabora Ne6 WM3yueHue SBICHHS DSJICKTPOMAarHUTHOM HWHIYKIIUA W
n3MepeHue Kod3(pPUIMEHTOB caMO ¥ B3aUMOWHTYKITHH.
3ansaTue 8. Cnada mabopaTopHBIX PadoT.
Pasznea 3. BostnoBbie npouecchl. Ontuka. KBanrosasi pusuka.
3ansrue 1. Pa6ora Nel. M3yueHne coOCTBEHHBIX KOJIEOAHUN CTPYHBI.
3ansTue 2.Pabora Ne2. OnpeneneHue GOKYCHBIX PACCTOSIHUI COOMPAIOIIEH 1 pacCeUBAIOIICH JTHH3.
3anaTue 3. PaGora Ne3. M3mepeHue AnuHBI BOJHBI CBETa B HHTEPPEPEHLIMOHHOM OIBITE C
ounpuzmoit Openens.
3ansaTue 4. Paborta Ne4 Nszyuenue nudpakuuu cBeTa TudpakiimOHHON pelIéTKe Ha IIeH.
3ansrue S. Pabora No5. Onpenenenne nocrossHaoi Putdepra.
3aunsarue 6. Pabora Ne6. OnbiT @panka - ['epia.
3ansrtue 7. Pabora Ne7. Onpenenenue nocrosaaor Credana-bonbimana.

3ansrue 8. Pabora Ne§. SnepHbie Bechl.

4.3. IlepeueHb yueOHO-MeTOANYECKOr0 00ecriedeHHs 1JIsl CAMOCTOATEILHOH padoThl CTY/1eHTOB
1. IMognecusiit J1.B., LleneneB A.A. JlaboparopHbiii mpaktukyMm. Yacte [. dusmueckue OCHOBBI
mexaHuku. - Capos: Cap®TH, 2007. - 56 c.

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

3. Kocax E.I'., Jlebene O.H. JlaGoparopuslii mpaktukyMm. Ontuka u BojHbl. - Capo: Cap®TU,
2015.-72 c.

4. Kocsix E.I'., Jlebener O.H. JlaGopatopHbiii mpakTukyM. AtoMHas ¢usuka. - Capos: Cap®TU,
2017.-70 c

S. OIEHOYHBIE CPEACTBA JJS TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTMN,
IMPOMEXYTOYHOM ATTECTAIIMA IO U'TOT'AM OCBOEHUW S JUCITATLTAHBI

@DOH/JT OLIEHOYHBIX CPEJICTB MO JUCIUILINHE 00ECIIeYnBaeT MPOBEPKY OCBOCHHUS INTAHUPYEMBIX
pe3ynbTaToB 00ydeHHs (KOMIIETEHIMH W UX WHAMKATOPOB) MOCPEICTBOM MEPOIPHUSITHIA TEKYILEro,

pY6C)KHOFO " MIPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHC.
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5.1. IlacnopT (poHAA OLIEHOYHBIX CPEICTB MO TUCHHUIINHE

CBs3p  Mexny (OpMUPYEMBIMH KOMIETEHIMSIMH U (QopMaMu KOHTPOJIS

MPEACTaBJICHA B CIICAYIOIICH TabmuIie:

nxX OCBOCHHA

Ne HaunmenoBanue pasgeiia Komnerenums HNuaukaTopsl Texymmii
OCBOEHHS KOHTPO1b,
HeJes
Pasnen | Tema 1.1 Beenenue. Kunematuka OIIK-5, YKE-1 | 3-OIIK-5, V-OIIK- | 13, YO (1-2)
1 JIBIDKEHUSI MaTepUAIbHON TOUKH 5, B-OIIK-5, 3-
Tema 1.2 3akonsr HeroToHa. VKE-1, VY-VYKE-1, | I3, YO (3-4)
Hexotopsle cnencTBys U MPUMEHEHUS B-YKE-1
3ak0HOB HbroTOHA
Tema 1.3 PaGora u sHEprHs 113, YO (5-6)
Tema 1.4. Mexanuka TBEPIOTO TeNa 113, YO (7-9)
Tema 1.5. Mexanndeckue KoieOaHUs KonTp. - 10
Tema 1.6. Beenenue. Temneparypa. J1123)’ yo (1
Tema 1.7. [lepBoe Hagamo A3, YO (13-
TEPMOAMHAMUKH 14)
Tema 1.8. Bropoe Hauano 13, YO (15)
TEPMOJAMHAMUKH.
Tema 1.9. ®azoBbie paBHOBECHS H KownTp. - 16
IpeBpAIICHUS
Pazgen | Tema 2.1. DnekTpudeckoe mose OIIK-5, YKE-1 | 3-OIIK-5, Y-OIIK- | 13, YO (1-6)
2 Tema 2.2. DnexTpuiecKuii TOK 5, B-OIIK-5, 3- | Koutp. -7
Tema 2.3. MarautHoe none VKE-1, V-VKE-1, | I3, VO (8-11)
Tema 2.4. [lepeMeHHbIH B-VKE-1 3, VO (12-
JNIEKTPHUYECKUI TOK 15)
Tema 2.5. Cucrema ypaBHeHUH Konrtp. - 16
Makcgena
Paznen | Tema 3.1. Boansl B ynpyrux cpegax OIIK-5, YKE-1 | 3-OIlK-5, Y-OIIK- | A3, YO (1-2)
2 Tema 3.2. DnekTpoOMarHuTHbIE BOJIHBI 5, B-OIIK-5, 3- | 13, YO (3)
Tema 3.3. ®oTomeTpusi. VKE-1, V-VKE-1, | 113, VO (4-5)
['eomMeTpryecKas ONTHKA B-VKE-1
Tema 3.4. Untepdepenuns ceera 3, YO (6-7)
Tema 3.5. ludpaxnus ceeta 3, YO (8-9)
Tema 3.6. [Tongpuzanus ceera Konrp. - 10
Tema 3.7. KBautoBoonTuueckue A3, YO (11-
SIBIICHHS 12)
Tema 3.8. Ctpoenue aroma fj)’ Yo (13-
Tema 3.9. DniemeHTHI KBaHTOBOM Konrtp. - 16

MCXAaHUKH

5.2. TunoBble KOHTPOJIbHbIE 3aJaHUSl MU HHBbIE MATEpPHUAJIbI, HEO00XOAUMBbIe IJIsl OLEHKH

3HAHMH, YMeHHMH, HABBIKOB H (MJHM) ONbITA JAEATEIbHOCTH, XapPAaKTepPU3YyIOLIUe 3Talbl

¢GopMupoBaHusi KOMIIETEeHIM B Mpollecce 0CBOCHUS 00Pa30BaTeILHON NMPOrpaMMbl

5.2.1. IlpuMepHbIe BONIPOCHI K 324€TYy, IK3aMEHY

Paznen 1. ®usnveckue 0OCHOBbI MexaHuKH. TepMmoauHamuka.
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1. MW3zmepenue pu3nyeckux BeTHMUUH. ENUHUIBI H3MEPEHUS U pa3MEPHOCTh (PU3UUECKUX BEIHYHUH.
OcHOBHBbIE €IMHULIBI U3MEPEHU B MexaAyHapoaHou cucteme CU. Ipsimble 1 KOCBEHHbIE H3MEPEHUS.
O6paboTka pe3yiabTaToB u3Mepenuii. CiaydaiiHble U cucTeMaTHyeckue morpemuocTy. M3obpaxenue
SKCIIEPUMEHTAJIbHBIX Pe3ylbTaToB Ha rpadukax. HMcmonb3oBanue rpadukoB sl 00pabOTKH
pe3yJIbTaTOB U3MEPEHUI.

2. MarepuanbHas Todka U abcomoTHO TBEpAoe Teno. Cucrema orcuéra. Pammyc-BekTop. 3akoH
newkenus. Tpaekropus. [Iyte u nepemenienne. Ckopocts. Y ckopenue. ['omorpad ckopocT.

3. PaBuomepHoe aBmxenue. PaBHoyckopenHoe apikenue. [Ipumep: nBuxeHue tena, OpOIIEeHHOTO
IO YIJIOM K TOPHU30HTY.

4. JIBI>KEHHE TOYKU IO OKPY)KHOCTH. YTJIOBas CKOPOCTb M yrioBoe yckopenue. HopmanbHoe u
TaHreHuuaabHoe yckopeHus. [lonHoe yckopenue.

5. llepsoiii 3axkon Herortona. (3akon wunepuuu [anunes). IloHaTue WHEPUUATBHON CHCTEMBI
orcu€ra. Macca u umnynbc Ttena. Macca - Mepa MHEPTHOCTH Tell. MIMITybC Tella U CUCTEMBI  TeEll.
3aKOH COXpaHEHUsl MMITYJIbCa AJI 3aMKHYTON CUCTEMbI JBYX MaTepUabHBIX TOYEK. AJJIUTHBHOCTh
1 3aKOH COXPaHEHUS! MacChl.

6. Cuna.. Bropoii 3akoH HproToHa kak ypaBHeHWe IBHkeHHs. [IpenctaBieHue o pelieHUH
ypaBHeHUs IBWKEHHs. Ponp HadanbHbIX ycnoBull. Tpernit 3akoH HeroToHa. B3anmoneincrsue nByx
MaTepuaIbHBIX TOUEK. B3auMopaelicTBue CUCTEMBI MaTepUaAIbHBIX TOUEK.

7. 3aKkoH COXpaHEHHUs HUMIyJbca JUIs CHUCTEMbl MaTepuanbHbIX Touek. LleHTp macc. Teopema o
JBUKEHUHU LIeHTpa macc. [Ipumepsr.

8. JIBmwxkeHue Tel C mepeMeHHON Maccoi. PeaktuBHOe nBrkeHue. @opmyna [{nokoBckoro.

9. Pabora. Pabota TOCTOSHHOW CHJIBI TIpU TNPSAMOJIMHEHHOM JBWXeHHMU. Pabora mpu
KPUBOJIMHEWHOM JBUKEHUU. MOIIIHOCTB.

10. 3akoH coxpaHeHHMss MexaHuWyeckod »sHepruu. Ilpumeprl. Konebanus rpy3a Ha mnpyxHHE.
JIBr>KeHHE Tena B OJIE TSKECTH. YTIPYTHE COYAAPEHHUS Tell.

11. MomeHT cuibl 1 MOMEHT UMITYJIbCa OTHOCUTENBHO HETOABMKHON TOUKH U HEMOJBHMIKHOM OCH.
YpaBHEHHE MOMEHTOB.

12. 3akoH coxpaHEHUs MOMEHTA UMITYJIbCa JIsl CHCTEMbI MaTEPUATBHBIX TOYEK.

13. JIBmxeHue B EHTpaIbHOM mosie. 3akoHbl Kertepa. KocMuuaeckne ckopocTH.

14. Bpamienue TBEPAOro Tella OTHOCHUTENBHO HEMOJBMKHOM ocu. MoOMEHT wumnyiabca H
KMHETUYECKasl SHEPTUs TBEPJOTO TeEJa, BPAIIAOIIErOCsS OTHOCUTEIBHO HENOABMKHOW OCH. MOMEHT
MHEpLMU. Y paBHEHNE MOMEHTOB JJIs1 BpalLlEHUs TBEPIOTO OTHOCUTEIBHO HEMOBUKHON OCH.

15. VpaBHeHUs ABMKEHHS U paBHOBECHs TBEPAOro Tena. Yucio creneHer cBoOOAb! TBEPIOTO Tema.

VYpaBHeHust 1BrKeHUs. Y ciaoBus paBHoBecHs. [IoHsATHE cTaTHYeCKN HEONPEAEIEHHBIX CUCTEM.
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16. OcHOBHBIEC TIOHATHS M OINpeNeNeHus KojaebaTenbHbIX mporeccoB. [lepuonnyeckne KkoneOaHUs.
Ilepronq wm wacrora koneOanms. [apmonuveckuwe koneOanus. CBOOOIHBIE W BBIHYXKJICHHBIE
koseOanus. Pezonanc. @a3oBas miockocTb. Pa3zoBasi Tpa€KTOPUs FAPMOHHUECKOT0 KOeOaHusl.

17. CoOoxanble He3aTyxarolue KojeOaHus Tpy3a Ha MpYKHWHE (TapMOHUYECKHA OCHUIUISATOP).
MaremaTnueckuii MasiTHUK. @U3HYECKUI MasTHHK.

18. I'apmMoHMYECKUH OCUMIUIATOP C BA3KUM TpeHueM. Jlorapupmuueckuil JeKpeMeHT 3aTyXaHus U
TOOPOTHOCTH OCIHHILISATOPA.

19. BriHyxaeHHBIE KOJIeOaHUS TapMOHUYECKOTo ocIuLisiTopa. Pesonancuele kpuBbie. Pe3oHaHcHas
4acToTa.

20. MonexkynsipHO-KHHETUYECKUH ¥ TEPMOJANHAMHYECKUH TOAXO0/IbI K U3YUEHHIO SIBICHUI PUPOIBI.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIPHO-KMHETUYECKOW Teopuu BeuniecTBa. Moup BemectBa. Yucnio
ABoraapo.

21. VneanpHBIN Ta3 B MOJCKYJISIPHO-KHHETHYECKOW Teopuu. OCHOBHOE YPaBHCHHE MOJICKYIISIPHO-
KMHETUYECKOM TEOPUHU UACATBHOIO rasa.

22. Temmeparypa W TepMOAMHAMUYECKOE paBHOBecue. TemmepaTypHble mmikaiabl Llenbcus wu
KenbBuHa. MonekynsspHO-KMHETHUECKMI CMBICH TeMIlepaTyphl. PacrnpenerneHne KHUHETHYECKOU
SHEPIUH 10 CTETIEHSIM CBOOO/IBI.

23. MakpocKomH4YecKue (TepMOIMHAMUYECKHE) apaMmeTpahl. VYpaBHeHue COCTOSIHHUSIL.
KBa3zucratnueckue mpoueccsl.

24. UneanbHbli M HeWJCalbHBIH Ta3bl. YpPaBHEHHME COCTOSHHUS HJEAJbHOTO Tra3a. 3aKOHBI
MJICaIbHOTO Ta3a. Y paBHEHHE COCTOsIHUSA ra3a Ban-nep-Baanbca.

25. TlonsiTne o BHYTpPeHHEH »JHepruu. BHYyTpeHHsSsI »Heprus wuuaeanpHOro rasa. Pabora B
TepMoanHaMHKH. PaboTa uaeanbHOro ra3a B H30MpoLeccax.

26. TermooomeHn. KonuuectBo TemnoTsl. Termnoémkocts. IlepBoe Hadamo TepMOIWHAMMKH.
[IpuMeHeHne nepBoro Havana TepMOAMHAMUKH K U30IIPOLIECCAM HJI€aTIbHOTO Trasa.

27. Anmabatmdeckuii miporiecc. YpaHenue Ilyaccona. Ompenenenue Cp/Cymeronom Kiiemana u
He3opma.

28. TennoBas MamunHa. Ko duImeHT nose3Horo aeiicTBUs TEMIOBON MAIIMHBI.

29. Iukn Kapro. Mammna Kapuo m eé KII. Teopemsr Kapno. TepmoauHamudeckas IIKaya
TEeMIIEpaTyp.

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

31. ®a3a BemectBa. ®a3oBelii nepexo. Auarpamma coctostHuid. TpoiiHas Touka.

32. [lnaBneHne W KpUCTAUIM3alMA. YJelbHas TerwioTa IuiaBileHus. IlapooOpasoBanue wu
konaeHcauus. Mcnapenue. Haceimenusiii nap. Braxuocts Bo3ayxa. Kunenue. YaenbHas TemioTa

mapooOpa3oBaHus.
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33. PacmpeneneHue MOJEKYyN MO CKOPOCTSM. 3aKOH pacmpeseneHuss Makcemna. Pacnpenenenue
MOJIEKYJT 10 abCOJIFOTHON BenmuuHEe CKopocTH. Pacmpenenenue mo sHeprusM. CpelHue CKOPOCTH
MOJICKYJT HJICAJTBHOTO Ta3a.

34. 3akon pacnpeneneHus bonbimana.

35. DHTpomnus U BepOSTHOCTh. DIyKTyalHu.

Pa3zgen 2 DiieKTpU4ecTBO 1 MATHETH3M

1. Dnextpuyeckuil 3apsii U AJIEKTPUYECKOE MMoJie. 3aKOH COXPAHEHMs 3JEKTPUUECKOro 3apsja.
Hanpsik€HHOCTD - CHITOBAst XapaKTEPUCTHUKA TTOJIS.

2. 3akon Kynona. ITone Toueunoro 3apsiia. [IpuHIMI CyIepro3UIuy AIEKTPOCTATUYECKUX TTOJICH.
DnekTpuyeckuil 1umnonb. unonsHeiii MOMeHT. [losie ToueuHoro AumoJs.

3. TloTok BeKTOpHOrO TMONA. OJEeKTpocTaTHueckas Teopema l‘aycca B HHTErpajibHOU H
maddepennmansaoil popme. [ToHsITHE O AMBEPTEHIINE BEKTOPHOTO OIS,

4. Tlpumenenue TteopeMbl [aycca st pacu€ra anmekrpocratudeckux moneid. [lome chepsr u
OECKOHEYHOW TIUIOCKOCTH, PABHOMEPHO 3apsDKEHHBIX 10 ToBepxHocTu. [lome OGeckoHEYHOTro
HWIMHJIPA U 1apa, pAaBHOMEPHO 3apsKEHHBIX IO 00BEMY.

5. lloTeHUManbHOCTH AEKTpOCTATUYECKOrO MoJs. Teopema o HUPKYISILUHN IEKTPOCTATUYECKOTO
nosst. PazHocte moreHumanoB. Ilorennuman. IloreHnman mnoss TodedHoro 3apsnaa. IIpuHiumn
CYNEpHO3UIMK sl NOTeHUUanoB. CBfA3b HANPsSKEHHOCTH M ToTeHIMana. CUIIOBblE JUHUU U
SKBUIOTEHI[MAIbHBIE TOBEPXHOCTH.

6. Dnektpuyeckoe 1moje B BemecTBe. [[pOBOMTHUKN B AJIEKTPOCTATUYECKOM ToJie. [IMdIexTpuku B
ANEKTpOCTaTUYECKOM mose. Bektop mnonspuzanmu. BekTop 3neKkTpuueckodl  MHIYKIUH.
[Tonsipu3yemMocTh W AMDIEKTpUYECKAss TMPOHUIAEMOCTh. Teopema [‘aycca uisi JHAIEKTPUKOB.
['pannuHbIe yca0BUS.

7. DeKTpPOEMKOCTh TPOBOJHMKOB U KOHJEHCATOPOB. EMKOCTh YeIMHEHHOTO IPOBOJIHUKA.
EmkocTs koHAeHcaTopa. ITnockuii konaencarop. Cdepuueckuii KOHAEHCATOD.

8. CoenuHeHUsT KOHIECHCATOPOB B DIIEKTPUYECKOW IEMH. DHEPrHsl 3apsHKEHHOTO KOHACHCATOpa.
OO0BEMHAs TUIOTHOCTD YHEPTHH YJIEKTPUUECKOTO TOJIS.

9. JIBmwkeHHWe 3apsHKEHHBIX YaCTHI[I B JJIEKTPUYECKOM Toje. JIBI)KEHHWE B OJHOPOIHOM TIOJE.
JIBu>keHne B HEOAHOPOIHOM rose. [loTeHnnanbHas 3Heprust 3apsiia B 3J€KTPOCTAaTHUECKOM IIOJIE.
DHeprusi B3auMOJICUCTBHUSI CUCTEMBI TOYCHHBIX 3apSIO0B.

10. ITnotHOCTH TOKAa W cuia Toka. 3akoH Oma B auddepeHnuanbHON Qopme. Y aenbHas
MPOBOAMMOCTE U YIAENbHOE compoTuBiieHre. 3akoH Oma B wHTErpanbHOi dopme. ConmpoTUBICHHUE
npoBogHuka. IlociaegoBarenbHOE HW  TapalieIbHOE COEIMHEHHWE MPOBOJAHUKOB. HenuHeliHbie

OJICMCHTHBI B LICIIAX ITIOCTOAHHOI'O TOKA.
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11. PaboTta ¥ MOUIHOCTH JIEKTPUYECKOr0 TOKa. TeruioBoe AeiCTBHE ANEKTPHUECKOro TOKA. 3aKOH
Jlxoyns-JleHna.

12. CroponHue cuibl. DIEKTPOABMKYIIAs CUJIa UICTOUYHUKA TOKA. 3akoH OMa ¢ y4éTOM CTOPOHHUX
cui. 3akon Oma juist 3aMkHyTO# 1ienu. [Ipasuna Kupxroda.

13. MarnutHoe nose. 3akon Ammepa. Unaykuuss MarautHoro noiisi. 3akoH buo-Casapa-Jlamaca.
[TpuHIMN CyNepHO3ULIMN MAarHUTHBIX TOJEeH. MarHutHoe moje OECKOHEYHOTO MPSMOJIMHEHHOTO
IIPOBOJIHUKA ¢ TOKOM. [losie KpyroBoro BUTKa ¢ TOKOM Ha €ro OCH.

14. Cuna Amnepa. Cuna Jlopenna. J[BimkeHue 3apsHKEHHBIX YaCTHI] B MArHUTHOM ITOJI€.

15. Teopema I'aycca nns marHuTHbBIX nojeil. Teopema o LUMPKYJIALMKM MarHUTHOrO mnojs. Pacuér
MarHMTHBIX IOJIEH MPU NOMOIIM TEOPEMBI O LMPKYJIALUU. MarHuTHoe 1oJjie OECKOHEYHO JUIMHHOIO
COJICHOMJIa M TOPOMJIAJIBHOM KaTYIIKH.

16. MarnuTHOe nojie B BelecTBe. TOKM HaMarHMYMBaHMs. BexkTop HamarHMuumBaHUs. MarHuTHas
BOCIPUUMYHMBOCTb U MarHUTHAsl IPOHUI[AEMOCTh. BeKkTop Hanps>KEHHOCTH MarHUTHOT'O TOJIS.

17. Tlonatue o mua-, mapa- U (eppomaraerusMe. Teopema O IHUPKYISIUN MAarHUTHOTO TIOJIS B
BemlecTBe. [ paHHuHbIE yCIOBUS.

18. SIBneHue 31eKTpOMAarHUTHOW MHAYKUMHU. 3akoH Dapajes A 3IEKTPOMArHUTHON MHIYKIHH.
[IpaBuno Jlenna. MakcBeutoBCcKasi TPaKTOBKa SIBJICHHSI AJIEKTPOMATHUTHOM MHIYKLUHH. Buxpesoe
ANEKTPUYECKOE TOJIE.

19. Camounaykuus. MHAYKTUBHOCTh. B3auMoMHIyKIMs. DHEpruss MarHUTHOTO MOJS KAaTYLIKU C
ToKOM. OOBEMHAs TNIOTHOCTh SHEPTUU MAarHUTHOTO MOJIS.

20. Tepexoansie nmpoueccol B RC- u RL-memnsix. YcioBrue KBa3uCTaioHApHOCTH.

21. KonebarenpHblii KOHTYp. CBOOOJMHBIC He3aryxaromue KkojieOanuss B KOHType. CoOCTBeHHas
4yacToTa He3aTyXalolMx KosebaHui. 3aTyxaromue kojeOanus. Jlorapupmuueckuii JeKpeMeHT
3aTyxaHMs U T0OPOTHOCTh K0JIe0aTeIbHOTO KOHTYpA.

22. TlepemenHslii snexkTpuueckuit Tok. IlomydeHume mepemeHHOro Toka. Pesucrop B 1enu
MEPEMEHHOT0 ToKa. TernoBoe eicTBUE IepeMEeHHOro Toka. JlelicTByroliee 3HaUeHNne HalpsHKeHUs U
CHJIBI TOKA.

23. KonpaeHcaTop u KaTyIIKa HHIYKTUBHOCTH B LI€MH IEPEMEHHOT0 TOKA.

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

25. O606menus Teopun Makcsemna. Buxpesoe anekrpuueckoe nose. Tok cmemenwus. [Tpumepsr.
26. Cucrema ypaBHeHHII MakcBeuia B MHTErpaiibHON (opme. Cucrema ypaBHeHHE MakcBelia B
muddepeHmanbHoN Gopme.

27. DnexTpoMarHUTHbIE  BOJHBI.  BomHoBoe — ypaBHeHume.  CKOpOCTb  paclpoCTpaHEHHS
JIEKTPOMArHUTHBIX BOJH. OHEPrusi M HMIYJIbC 3JIEKTPOMarHuTHOro mois. Bekrop VYwmosa-

[ToiinTrHTra. [1IKana 3MEeKTPOMAarHUTHBIX BOJIH.
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Pa3nea 3. BoatnoBble nponeccsl. OnTtuka. KBantoBas gpusuka

1. BonHoBoe ypaBHeHME. YpaBHEHHME MOHOXPOMAaTHMYECKOW Oeryuieidl BOJHBI, OCHOBHBIE
XapaKTEPUCTUKU BOJIH.

2. DjeKTpoMarHuTHble  BOJHBL.  BomHoBoe  ypaBHeHume.  CKOpOCTb  paclpoCTpaHEHHs
AJIEKTPOMArHUTHBIX BOJIH.

3. DnexTpomarHuTHas npupona cBera. ONTUYECKH M BUIAMMBIA AMANa30HbI JIEKTPOMArHUTHBIX
BoJIH. BonHoBoe ypaBHeHue. Ckopocth cBeta. 'apmonunueckas BoiHa. Ilnockue u chepuueckue
BOJIHBL. BosTHOBOM (pOHT.

4. Tlonspuzanusi JIEKTPOMAarHUTHBIX BOJIH. JIMHEWHas, KpyroBas, 3JUIMITHYECKas IOJSIPU3ALNM.
EcrecTBEeHHBIN CBET.

5. Hemonoxpomaruueckue BosiHbl. ClIEKTpajIbHbII COCTaB CBETOBOTO UMITYJIbCA.

6. I'eomerpuueckas onTHka.

7. Wurepdepenuuss MOHOXpOMaTHUeCKuX BONH. JIBymydeBas wunTepdepenums. Cyneprno3umms
IUIOCKUX BOJIH. PazHocTh x01a. YcinoBust UHTEpPEPEHINOHHBIX MAKCUMYMOB 1 MUHUMYMOB.

8. MWurepdepenuus B TOHKMX IUleHKaX. Ilojocel paBHOM TOMIIMHBI M PaBHOIO HAaKJIOHA.
IIpocBeTnenne onTHKY.

9. MUnrepdepenumonnsie mnpubopel. bunpusma. bununza. HWuaTepdepomerp MaiikenbcoHa.
[Ipumenenue nHTepPEepeHIMOHHBIX TPUOOPOB.

10. IMpunuun Iroiirenca-@penens. Metoa 30H Ppenens. Judpakuus DpeHens Ha Kpyriom
oTBepcTHH. 30HHaA M1acTuHKA. [1aTHo [lyaccona.

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

12. Tudpaxinuonnas pemrerka. JlucrepcruonHas o0i1acte. Paspenrarormas cnocoOHOCTS.

13. 3akoHbl oTpaxeHus u npenomsieHus. [lonspuzanus cBeTa NpHU OTPAXKEHUH U MPEIOMIICHHH.
VYron bprocrepa. Koapduumentsl oTpakeHuss M mnpeigomseHus cpera. lloiaHoe BHyTpeHHee
OTpakKeHUE CBeTAa.

14. JIBoitHoe uydemnpeliOMJIEHHE B aHU3O0TPOINHBIX Kpuctamuiax. Ilocrpoenne I'roiireHca.
[Tonspusanus cBeTa npu ABOMHOM JiyuenpenomieHuu. [lonspusannonssie GuiIbTpsl

15. lucnepcusi cBera. DiIeKTpoHHast Teopus aucriepcud. HopmanbHas U aHOMalibHasl TUCIIEPCHU.
BosHOBOII nakeT. ['pynnoBas CKOpOCTb.

16. TemnmoBoe M3TyYECHHE U €T0 XapaKTEPUCTUKHU: W3TydaTelbHas U TOTJIoMaTeIbHas CIIOCOOHOCTH,
SHEpreTUYecKasi CBEeTUMOCTh. 3akoH Kupxroda.

17. AbcomoTHO yepHOE Telno u ero Mojienb. 3akoH Credana-borpimana. 3akonsl Buna.

18. KBanroBas Teopus TemiaoBoro uznydenus. @opmyna [Tnanka. O0bsCHEHUE 3aKOHOB U3ITYYCHHS
¢ oMot Gpopmysl [Tnanka.

19. TexHuueckue MPUMEHEHHUS TEIUIOBOTO M3MydeHus. OnTudeckas MMpOMETpHs.

24



20. ®orosnextpuueckuii 3¢pdext. Ombitel I'epua u CrosneroBa. OCHOBHBIE 3aKOHOMEPHOCTH
BHemHero gorodddekra. Kanroras teopust poroadpdexra. ®opmyna DitHmTeitna. BuyTrpennuit u
BeHTHIBbHBIN (hoTodddekT. [Ipumenenust pororddexra. DOTOyMHOKHUTEIH.

21. Dddext KomnTona u ero o0bsiCHEHHE Ha OCHOBE 3aKOHOB PEIIATHBUCTCKON MEXaHUKH.

22. KopmyckymsipHasi Teopusi CTpoeHusi BemiectBa. Mozaens atoma Tomcona OmneITel U ¢dopmyna
Pesepdopna. [Inanerapuas moaens aroma u e€ TpyaHoctu. [loctynatsl bopa.

23. OmnbiTel Ppanka u ['epra. DnemenTapHas 00poBcKasi TEOpHs BOLOPOAHOIO aTOMA.

24. BonnoBeie cBoiictBa uactui. OmbiTel JleBuccona u JDkepmepa. Judpakuus 3JIEKTPOHOB.
I'unoresa ae bpoiins. [Tpuniun neonpenenenHoctu [ aizendepra.

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

26. Yactuma B OeckOHEUYHO TiIyOOKOH mnoreHIManbHOM sMe. IlpoxokneHue wactul dvepes
NOTEHIMAJIbHBIN Oapbep.

27. PentrenoBckoe n3imydeHue. TOPMO3HOM U XapaKTEPUCTUIECKUN CIIEKTPHI. 3aKoH Mo3iu.

28. ATOMHOE SApO M €r0 OCHOBHBIE XapaKTEPUCTHKH. 3apsIOBOC M MACCOBOE eJa. SIaepHbIe CHITBI U
ux npupoaa. M3zortomnsl, n3omepsl 1 u3o0apsl. KanenpHast u o0osouedHass MOJIENH CTPOEHUS spa.
Maruyeckue uucna.

29. EctecTBeHHas paJiMOaKTUBHOCTH. 3aKOH PaJAMOAKTHBHOTO pacnajaa. PagnoakTHBHOE paBHOBECHE
a-pacraj.

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

31. HeiitpuHo, y-1y4H, UX IPOUCXOXKIEHUE U B3aUMOJICHCTBUE C BEIIECTBOM.

32. DHeprus aTOMHOTO siipa. DHeprus cBsa3u. Jledext macc. Brinenenue sHEpUU TP ICTICHUN SIEP.
[ernast peakiusi. ATOMHOE OpYXKHE.

33. VYmpaBnsemas 1enHas peakius. SIepHble peakToOpbl U UX THUMBI. YpaH-TpadUTOBBIA peakTop.
[TpuMeHeHMe SAEPHBIX PEAKTOPOB. ATOMHBIE JIEKTPOCTAHLIUU U JIBUTATEIH.

34. DnemMeHTapHbIE YacTUIBl U HX Kiaccupukanus. OCHOBHBIE XapaKTEPUCTUKU DIIEMEHTAPHBIX
YaCTHUILL.

35. YacTuupl U aHTHYACTHLBL. B3aumoseiicTBue sreMeHTapHBIX YacTHll. B3anMHbIe MpeBpaiieHus
3JIEMEHTAPHBIX YaCTHULl. AHHUTWIALUS YaCTHIl U POKICHUE Tap.

36. CtpykTypa sJieMeHTapHbIX JacTuil. KBapkw.

5.2.2. IlpuMepHbIe TeMbI TOMAIIHET0 3aIaHUS

1.  MarepuansHas Touka JBHKeTCs B mockoctd XOVY 1o 3akony T = At’i +Btj, rne 4=1 M/c?,
B=12 m/c, | W | enuHMuHBIC GA3UCHBIC BEKTOPHI JEKAPTOBOI CHUCTEMBI KOOpAuHAT XOV.

HaiiTit yron Mexay BEKTOpaMH CKOPOCTH U W YCKOPEHHs ¢ TOYKH B MOMEHT BpemeHM t =3 c.

HapucoBath TpaeKTOpuIO IBUKEHHUS TOUKH.
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10.

MartepuanbHas TouKa ABIXKETCS B miockocTd XOV mo 3axony T = (At*+C)i +(Bt*+D)], rue

A=1 M/Cs, B=-2 M/c3, C=-1m, D=3 m. M300pa3uth TpaeKTOpHIO ABMIKEHUS Toukd. Ha

TPAeKTOPUM yKa3aTh MOJIOKEHHE TOYKM B MOMEHT Bpemenu t; =1 c. Haiitu Momaynu BeKTOpoB

CKOPOCTH U W YCKOPEHHsI d TOYKH B 3TOT MOMEHT. HaiiTi Tak:ke BEKTOp MEpeMEIIeHHs S |
nyTh | TpoiieHHbIE TOUKOH 32 BTOPYIO CEKYHILY IBHKCHHSL.

JIBe TOUKH JIBHXKYTCA B IIockocTu XOY 1o 3akoHaMm [ = Al +Bt] u r,= Cti+Dfj,rne 4=1
M, B=3 Mmc, C=25 M/CZ, D =2 m/c. Haititi paccTossHue MEXIy TOYKAaMH B MOMEHT BPEMECHH
t =1 ¢, a Taxke yroyi MeXJ1y BEKTOpaMH CKOPOCTEH TOUEK B ITOT MOMEHT.

MarepuaiibHasi TOYKa ABKIKETCS B IUIOCKOCTH XOV ¢ yCKOpeHHeM ¢, M3MEHSIONIMMCS CO
BPEMEHEM I10 3aKOHY d,= AT +Btj . HaiiTi 3aKoH ABIKCHHS TOUKH (ypaBHEHHE 3aBUCHMOCTH
pajryca-BeKTOpa TOYKH OT BPEMCHH), €CIM B HadaibHblA MOMeHT BpemeHu (t=0) Touka
HaXOAMIACh B Hauajle KOOPIMHAT U MMeNa CKOpOCTh U, = Ci + DT (4, B, C u D - usBecTHBIE
MOCTOSIHHBIEC BEJINYMHBI).

MatepranbHas TOYKa JBHMIKETCS 10 OKPYKHOCTH IO 3aKOHY @ =ot+ ft°, tne a =6 pawc,
= -2 pan/c®. HaiiTi yrioBoe YCKOPEHHe TOUKH B MOMCHT, KOTJIA OHa OCTAHOBHTCHL.

Touka IBHXKETCS 10 OKPYXKHOCTH paauyca R mo 3akony ¢ =g Sinkt, rme ¢, u K u3BecTHbIC
IIOCTOsIHHBIE. HaliTh 3aBUCUMOCTB OT BPEMEHHU MOJYJIEN CKOPOCTH M YCKOPEHHUSI TOUKH.

Touka nBIKETCS TIO OKPYKHOCTH pamuyca R =1M ¢ yrioBeIM yCKOpEHHEM €, 3aBUCSIIUM OT

p

ao pao . . . .
BPEMEHH 10 3aKOHY ¢ =+ ft, rme a =1 et p= 30—3. Haiftu myTb, npoiiieHHBIN TOUKOM

34 BTOPYIO CCKYHAY ABUKCHUA. HauanpHas CKOPOCTb TOYKHU paBHA HYJIIO.

TO"IKa JBHXKCTCA T10 Opr)KHOCTI/I paz[I/cha R = 1 M CO CKOpOCTLIO v, 3aBI/IC$IH_IeI>’I oT BpeMeHI/I I10
— ot + 2 —1*  p=3" Hai
3aKOHy L =ot+ ft°, e a= P b= = aliTM Yrojll MEXJy BEKTOpaMU CKOPOCTH H

YCKOpPEHHUs TOUKH B MOMEHT BpemeHu t = 1 c.

Touka nBMXKETCS 3aMEUIEHHO IO OKPY)KHOCTH paauyca R, Tak 4YTO e€e TaHreHIHaJbHOE H
HOPMaJIbHOE YCKOPEHMS B KaXKIIblii MOMEHT BPEMEHM paBHBI JIPYr Apyry mno Moxymo. Haiitu
3aBUCHMOCTB OT BPEMEHU €€ YITIOBOW CKOPOCTH M YIVIOBOrO ycKopeHMs. HauanpHas ckopocThb

TOYKHU PaBHA U, .

C kako#l CKOpOCTBIO B MOMEHT CTapTa pPaKEeTbl HYXHO

BBICTPCJIMTEL U3 IMYLIKH, YTOOBI MMOpa3uTh PaKkeTy, CTAPTYIOLIYIO

" 7

BEPTHKANBHO ¢ yckopenueM a = 30— ? Paccrosnue OT mymiku ?"
c h :,;

7

y

iy

A

Puc. 1.17



11.

12.

13.

14.

15.

16.

17.

18.

1o yuann crapta | =500 . ymka crpensier nox yrimom o = 45° K TOPH30HTY.
JlBa kxamHsi OpoOCarOT OJHOBPEMEHHO TakK, Kak Ioka3aHo Ha pucyHke 1.17. Ha kakom
paccrosiuun | OT ocHOBaHMS GalIHU JOKHA HAXOJMUTHhCS TOYKA OPOCAHUSI BTOPOTO KaMHSI,
4TOOBI KaMHH CTOJIKHYJIHUCh B Bo3ayxe? Beicora Gammm h=10m; HavanbHble CKOpOCTH
. M M
KamMHel U,=5—, v,=20—.
c c

C mnoBepxHOCTH 3eMJIM OpOCWIM KaMeHb II0Jl YIJIOM ¢ K TOPHU30HTY, COOOLIUB €My

HayaJbHYI0 CKOpocTh v,. HaliTu panmyc KpUBHU3HBI TPAGKTOPHM KaK (DYHKLHUIO BBICOTHI

noabeMa Tena npu apwxeHud. Ilog kakum yriaoM o cieayer OpocaTb KaMeHb, YTOOBI JAIBHOCTD

ero nosera 6pu1a MakcuMaiibHa? CONPOTUBIICHHEM BO3/1yXa MPpeHeOpeys.

M
C BepIMHBI TOPBI OPOILICHO TEJIO B TOPU30HTAILHOM HAIPaBICHUU CO CKOpocThio U, =10—.
c

Onpenenuts HOPMAIBHOE U TAHTCHIIMAIBHOE YCKOPEHUS TeNa CIIYCTs IBE€ CEKYH/bI I10CIIE Havyalla
nprkeHusi. ConpoTHBIEHUEM BO3/1yXa IpeHeOpeb.

Yactuna npuxerca B miockoctd XOV paBHOMEPHO CO CKOPOCTBIO © MO MapabondecKon
tpaektopun Y = kx®, rme K - momoxkwurensHas mocTosHHas. HaiiTH YCKOpPEHHe dYacTHIBI B
MOMEHT IPOX0KJICHUS HayaJla KOOpAWHAT.

Yactuna aeuxkercs B miaockoctu XOV, npuuém e€ npsaMoyronbHble KOOPAUHATHI 3aBUCAT OT
BpeMeHHu t cinenyrommmM obpasoM: X = AcCoSat, y=Bsinat, rae 4, B u @ TMONOXUTEIbHBIE
nocrosiHHble. HaliTu TpaekTopuio JABMKEHHUS YaCTHIbl, 3aBUCUMOCTb €€ CKOPOCTH U
ycKOpeHuss oT BpemeHu. OmnpenenuTs paauychl KPUBHU3HBI TPAGKTOPHUM B TOUYKaX €€
nepeceyeHuss ¢ ocsAMU KoopauHat. [lokaszaTh, 4TO BEKTOP YCKOpPEHMs YacTUIbl B JIHOOOH
MOMEHT BPEMEHH HalpaBJIeH K Hayaly KOOpJAUHAT.

MarepranbHasi TOYKAa [JBHXKETCS 10 KPHUBOJIMHEMHOM  TPAGKTOPHUM C TaHTCHIHAIBHBIM

YCKOpEHHMEM, 3aBHCSIIMM OT BpeMeHM 1o 3akoHy a = A+Bt, rne A=2 m/c?, B=1 m/c’.

Haiitu myTe nOpoOWIEHHBIA TOYKOW 3a NEpBBIE IISTh CEKYHJ JBHJKCHHS, €CIIM HadaJbHas

M
CKOpPOCTb TOUKH U, =5—.
c

- - . M
MarepuabHas TOUKa JBIKETCS B IOcKocTH XOV 1o 3akomy F = Ati +Bty, e 4=1—,
c

M .
B =05—. HaiiTu HOpMalbHOE M TAHTCHIMAILHOE YCKOPEHMsS TOYKH M PajdyC KPHUBH3HBI
c

TPAeKTOPUH B HAYAJIbHBI MOMEHT BPEMEHH.
Haiitu yckopenue ten B cucreMe, noka3aHHOM Ha pucyHke 2.13. Maccel Ten M1 1 mp. Maccamu

0JIOKa ¥ HUTH, a TAK)KE TPCHUEM B CUCTEME MPEHeOpeYb.
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19.

20.

21.

22,

23.

24,

25.

26.

27.

HaiiTu yckopeHue Ten M Cuily HaTsDKEHUS HUTH B CHCTEME, IOKAa3aHHOW Ha pHUCyHKe 2.14.
Maccer Ten my =2 kr, My = 1 xr. KoaspduuuenT Tpenus Tena o moBEPXHOCTD |

crona i = 0,3. B HauaJIbHBIIT MOMEHT TeJ1a MOKOWJIKC.

C kakolf MaKCHUMalbHOH CKOpPOCTBIO MOJKET JIBUIaTbCsi aBTOMOOWIb Ha

noBopote paaunycom 3akpyriaeHus R = 100 m, 4ToObI €ro «He 3aHECI0», eClu Puc. 2.14

K03 uumeHT TpeHus mwuH o nopory u = 0,4?

CryTHUK, MCIIOJIB3YEMbIIl B CUCTEME TEJIECBSI3H, 3allylleH B IIJIOCKOCTH 3€MHOI'0 9KBaTopa Tak,
YTO BCE BpeMs HAXOAUTCS B 3€HUTE OJHOM M TOW ke TOYkM 3eMHoro mapa. Haiitu pamuyc
opoutel cnyrHuka. Pammyc 3emmm R = 6400 kM, yckopeHHe CBOOOJHOTO TaJICHHS Y
noBepxHocTH 3emin g = 9,8 m/c%.

Ha kpato ropusoHTanmpHOro aucka paguyca R =0,5 M HaxoxuTcs MaineHbkas maiba. Jluck

HAYMHAIOT PACKPY4YMBATh BOKPYI BEPTUKAJIBHOW OCH, MPOXOJSINEH 4Yepe3 ero ICHTp, TaK, YTo
2 _ 2
yroj ero MoBOpOTa 3aBHCUT OT BpeMeHH t 1o 3akoHy ¢ = At°,rme A = 1 pag/c”. Uepe3 kakoe

BpeMsl IIaii0a COCKOJNB3HET C JTUCKA, ecii KOd(D(UIMEHT TpeHUs

1=0,2?

F

Kakyto ckopocTh coobmiaer ¢GyTOOTUCT Msiuy MpU yaape, €clu Frmax -

MakcHUMajbHas Cuia, C KOTOpOH OH JeicTByeT Ha M4, Fmax =

3,5-10° H, BpeMsi ynapa 7= 8:10°%¢? Macca mstaa m=0,5 Kr.

Cunrare, uyTO cuHiIa, JACUCTBYIOLas Ha MsA4 BO Bpems yiapa, Puc. 2.1

HapacTaeT M CHajaeT 1o JUHEHHOMY 3aKoHY (puc. 2.15).

UYenosek Maccoil M =75 Kr npsiraer ¢ 6epera B JoJKy. Ero ckopocTh ropu3oHTalIbHAa U PaBHA

Vo =4 wm/c. Ha kakoe paccrosinue nepemecturcs Jsoaka? Cuna TpeHHUS JOJAKH O BOIY
H-c

IPONOPLHUOHATIBHA CKOPOCTH M KOAPPHUIMEHT NMPONOpIHOHaIbHOCTH k = 10 .
M

Jocky mMaccoit m = 1 Kr OTTONKHYIU OT Oepera mnpyjaa, COOOIIMB el Ha4albHYIO0 CKOPOCTh 0 = 3
M/c. Uepes kakoe BpeMsi JOCKa JOCTUTHET JAPYroro Oepera, eciu pacCTOSHHE MEXIy Oeperamu
H-c

S =10 m? Cuia conpoTHBICHUS BOABI MPOIOpIHOHabHa ckopoctu: F =Kkv, roe x = 0,2 .
M

Pasmepamu nocku npeHeOpeys.

Kamenp maccoil m manmaer BOMM3M MOBEPXHOCTH 3emiu 0e3 HaudanbHOM ckopoctu. Haiitu
3aBUCUMOCTb CKOpPOCTM KaMHs OT BpeMmMeHW. (Cunrarh, 4TO Cuja CONPOTUBIEHUS BO3AyXa
IPONOpIHOHATIBHA cKopocTh: F =Ku, r1e x — u3BecTHas MOCTOSIHHAS. Y CKOPEHHE CBOOOIHOTO
najaeHus g.

[Tapamrrotuct maccoili Mp =80 Kr magaeT Npu OTKPBITOM IAapallloTe C YCTaHOBMBILEHCS

CKOpocThio 01 =5 M/c. Kakolt OyaeT ycTaHOBUBIIASICS CKOPOCTh, €CJIM Ha TOM JK€ IMaparioTe
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28.

29.

30.

31.

32.

33.

cryckaercd Malbuuk maccod My =40 xr? Cuwia cOnpOTHBIEHMsI BO3AyXa IMPONOPLHUOHAIbHA
KBajipaTy ckopoctu: F =kuv?.
Tpu xamus maccamum M =100 1, M=200 r u M3=300 r IBUXKYTCA CO CKOPOCTAMU

0,=51 —3] +4i&(mlc), 0,=21 —6] —2&(mlc), D=1+ ] +2&(m/c) coorBercrenHo. Haiitu

MOJIyJIb BEKTOpa CKOPOCTH ABW)XKEHHUs IeHTpa macc. (1, J,K - enuHu4YHBIC Oa3WCHBIE BEKTOPHI

JIEKapTOBOM CUCTEMBI KOOPAUHAT).

[TnacTUnMHOBBIN IIap OPOCaIOT BEPTUKAIBHO BBEPX CO CKOPOCTHIO 0, = 10 M/c. OgHOBpEMEHHO
¢ BbICOTHI h =7 M HauMHaeT CBOOOMHO MajgaTh JAPYroi TOYHO TAKOH JKe IIap, Kak MOKa3aHO Ha
pucynke 2.12. C xakoil CKOPOCTBbIO yMaaET Ha 3eMJII0 KOMOK IacTuinHa? ComnpoTHBICHHEM
BO3JlyXa MpeHeodpeyb.

2.13. Tenexxka Maccoil M ABMXKETCA MO TOPU3OHTAIBHON MOBEPXHOCTH CO CKOPOCTBIO ,. B
MOMEHT BpeMmeHU t= (0 HauMHaeT WATH CHET, Majaroluil BepTHKaibHO. HaliTu 3aBUCHUMOCTH
CKOPOCTH TEJEKKH OT BPEMEHH, €CIIM Ha TEJIEeKKY €KEeCeKYHIHO ManaeT macca cHera u. CHer ¢
TEJICKKH He cietaeT. TpeHneM npeHedpeus.

Pakera cTapTyeT ¢ MOBEpPXHOCTH 3€MJIM U JBUKETCS BEPTHKAIbHO BBepX. CuMTas yCKOpeHUE
CBOOOAHOTrO mMaJeHus § TOCTOSHHBIM M MpeHeOperas CONPOTUBICHHEM aTMochepbl, HAWTH
3aBHCHUMOCTh CKOPOCTH pakeThl OT BpeMmeHH monéra. [lepBoHadanbHas Macca pakeTbl C
TOIUTMBOM My, pacXo/1 TOIUIMBA MOCTOSTHEH U paBeH 4. [IpOAyKTHI CropaHus BBIJIETAIOT U3 PAKETHI
C ITOCTOSIHHOM OTHOCHUTEJIBHO HEE CKOPOCTHIO U.

Pakera, nBuraschb B KOCMHYECKOM IMPOCTPAHCTBE CO CKOPOCTBHIO ¥ TOMAAaeT B OOJAKO MbUIH
TUIOTHOCTBIO p. Kakyro CHIIBI TSATH TOJMKHBI Pa3BUBATh JBUTATENH PAKEeThl, YTOOBI OHA JBUTANIACH
C TIOCTOSIHHOW CKOpOCTBIO? Yaapbl MBUIMHOK O pakeTy cuuTarh Heynpyrumu. llnomams
J000BOTO CEYCHHUS PAKETHI S.

BonoMETrHbIN KaTep MBIKETCS C TMOCTOSHHOM CKOpPOCTBIO, 3a0upas 3a00pTHYIO BOIY U
BBIOpachIBast Ha3aJl CTPYIO CO CKOPOCTHIO U = 15 M/c oTHOCHTENbHO KaTtepa. Macca exxeceKyHIHO

BBIOpackiBaeMoi Boabl 4 = 150 kr/c. HaliTu ckopoCTh KaTepa, eclii IeUCTBYIOINIasl Ha HETO Chjia

H -c?

2
M

COTPOTHBJIEHHUS MPONOPIHMOHANbHA KBajpaTy ckopoctu: F =ko®, rnex =7,5

1. D1eMeHTHbI KHHEMATHKH

1.1. [Tapoxon uneT mo peke ot nmyHkTa A 10 nyHkTa B co ckopocteio 10 kM/4, a 0O6paTHO - cO

ckopocThio 16 kM/4. HaiiTu: 1) cpenHIO CKOpPOCTh Mapoxoja, 2) CKOPOCTh Te€UeHus peku. [12,3

km/4, 0,83 m/c]
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1.2. CkopocCTh TeueHUs PeKu 3 KM/4, & CKOPOCTh JBIXKCHHS JIOJKH OTHOCHTEIBHO BOJBI 6 KM/4.
Omnpenenute, MOA KaKUM YIJIOM OTHOCUTEIILHO Oepera JIOJKHA JBUTAThCS JIOJKA, YTOOBI MPOTLILITH

norepek pexu. [60°]

1.3. BenocunenucTt npoexasl MepByr MOJOBUHY BPEMEHH CBOEIrO JIBUKEHHS CO CKOPOCThIO 16
KM/4, BTOPYIO TOJIOBHHY BPEMEHH — CO CKOPOCThIO 12 km/4. Ompenenute CpeaHIO CKOPOCTh

JBIDKCHHS BejocuneaucTa. [ 14 km/4]

1.4. BenocuneaucT mpoexai MepByo MOJOBUHY MYTH CO CKOPOCTHIO 16 KM/4, BTOPYIO TOJIOBUHY
MyTH — CO CKOPOCThIO 12 kM/4. OmnpenenuTe CpeIHIO CKOPOCTh ABMIKEHUs Benocunenucra. [13,7

KM/

1.5. CtyneHT mpoexai NOJOBHHY ITyTH HA BEJIOCHUIIENE CO CKOpOCThI0 16 km/4. Jlanmee B TeueHue
MIOJIOBUHBI OCTABILIETOCS BPEMEHH OH €Xall CO CKOPOCThIO 12 KM/4, a 3aTeM 10 KOHIA MyTH IIel
IEIIKOM CO CKOpPOCThIO 5 KM/4. OmnpenenuTe CperHIO CKOPOCTh ABMXKEHHUS CTyJIEHTa Ha BCEM

nytu.[11,1 km/4]

1.6. Ilocne ynapa KIJIIOIIKOW mIaii0a CKOJIB3UT MO JIbAY C IOCTOSHHBIM YCKOpeHHeM. B koHie
IATOM CEKyHABI IOCNIe Haudasa ABMXKCHHS €€ CKOpocTh Obula paBHa 1,5 M/c, a B KOHIE LIeCTOH
CeKyH/bI maiiba ocraHoBmiIack. C KakMM YCKOpPEHHEM JBHTaslach IIaiida, Kakoil IMyTh MpoOIUIa H

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

1.7. Teno, OpolIeHHOE BEPTUKAIBLHO BBEPX, Uepe3 3¢ Mmocie Havasaa ABUKEHUS UMEI0 CKOPOCTh 7
M/c. Ha kakyro MaKCHUMaJIbHYI0 BBICOTY OTHOCHTEIBHO MecTa Opocka MOAHsUIOCH Teno? CuuTtaTh
g =9,8m/c’. ConpotuBnenreM Bo3ayxa npenedpeus. [67,6 M]

1.8. Teno magaeT BEpTUKAIBHO C BBICOTHI 19,6 M ¢ HyJeBOW HavaabHOW CKOpOCThI0. Kakoi myTh
npoitaer Teno: 1) 3a mepByto 0,1 ¢ cBoero aBmxenus, 2) 3a nocieaniow 0,1 ¢ cBoero ABMXeHUs?

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

1.9. Teno mamaer BEpTUKAIBHO € BBICOTHI 19,6 M ¢ HyJeBOH HaualbHOM CKOPOCTBIO. 3a Kakoe

BpeMmsi Teno mpoiaeT: 1) mepBwiid 1 M cBoero mytu, 2) mocneaHuii 1 M cBoero mytu? CuutaTh

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

1.10. C GamHu B ropM30HTAIBHOM HampaBiIeHUH OPOIIEHO TEJIO ¢ HayanbHOM ckopocThio 10 M/c.

IIpenebperast cONpOTUBICHUEM BO3/1yXa, ONPEASINUTE JUIsl MOMEHTA BpeMeHH t = 2 ¢ mocie Hayana
IBUKEHHS: 1) CKOpOCTh Tema; 2) paanyc KpUBH3HBI TpaekTopuu. Cunrats ¢ = 9,8m/c”. [22 m/c, 109

M]
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1.11. Kamenp OpoIIeH TOPU3OHTAIBHO CO CKOpPOCThIO Swm/c. Ompenenute HOPMAIbHOE H
TaHTeHINATbHOE YCKOPEHHs KaMHS uepe3 | ¢ mocie Hauanma apmkenus. Cumrate ¢ =9,8m/c”.
ComnpoTuBieHuEeM Bo3ayxa npeHeopeys. (4,45 M/c?, 8,73 M/CZ]

1.12. Kamenp OpoiieH TOpH3OHTAIbHO €O cKopocThio 10 m/c. Haiftu paamyc KpuBH3HBI
TPaeKTOpPHH KaMHS depe3 3 ¢ mocie Hayana aswkeHms. Cumrate ¢ =9,8m/c’. ConpoTusieHue
BO3/lyXa HE YUUTHIBATH. [305 M]

1.13. MarepuanbHas TOYKa HAYUHAET JBUIaThCA IO OKPYXKHOCTH paauycoM I =25 cMm cC
IOCTOSIHHBIM TaHIC€HIUAJILHBIM ycKopenueM a_ = 0,5 em/c?. Onpenenute: 1) MOMEHT BpEMEHH, IPU
KOTOPOM BEKTOP YCKOPEHHUS @ 00pa3yeT ¢ BEKTOPOM CKOPOCTH U yroi 45°; 2) myTh, IPOUICHHBIH
3a 3TO BpeMs JBIKYIIEHCs TOUKOM. [1) J5 c;2) 1,25 cMm]

1.14. JluneiiHas CKOPOCTh TOYKH, Haxojslielcs Ha 0007e Bpallaollerocs IUCKa, B TpU pasa

6OJ'H>I_HC, 4yeM JIMHEHHas CKOpPOCTb TOYKH, HaxojdsIencs Ha 6 cM OJMXKe K €ro OcCH. Onpez[eJmTe

pamuyc aucka. [9 cm]

1.15. Koseco Bpamaercs ¢ MOCTOSHHBIM YITIOBBIM YCKOPEHHEM 3 pan/c’. Ompeennte pagmyc
KoOJIeca, eciIr depes | ¢ mocie Havala JBIKSHHS [IOJHOE yCKOpeHne Koeca 7,5 M/c2. [79 cm]

1.16. /IBa aBTOMOOUIIS, BhIEXaB OJHOBPEMEHHO M3 OJIHOTO MYHKTA, JABIKYTCS MPSIMOJIUHEHHO B

OJHOM HaTpaBIeHHH. 3aBUCHMOCTh MPOHIEHHOTO UMM TIyTH 3aJaeTcs ypaBHeHusMu S, = At + Bt?
n S,=Ct+ Dt? + Ft3. OrnpenenuTe 3aKOH U3MEHEHMsSI OTHOCHUTEIBHON CKOPOCTH aBTOMOOWIIEH.
[v=A-C+2(B-D)-t—3Ft?]

1.17. KuHemaTudeckne ypaBHEHHs [JBH)KECHMS JBYX MAaTEpPHAIBHBIX TOYEK WMMEIOT BHJ
X, =A+Bt+Ct> u XxX,=A +B,t+C,t*>, tme B,=B,, C,=-2m/c*, C,=1m/c’.
Omnpenenute: 1) MOMEHT BpeMEHH, ATl KOTOPOT'O CKOPOCTH ATHX TOYEK OyIyT PaBHBI;, 2) YCKOPEHUS
a, u a, Juig 9Toro MomeHra. [1) 0; 2) - 4 M/CZ; 2 M/Cz]

1.18. Jluck BpamiaeTcsi Tak, 9YTO 3aBUCUMOCTh JIMHEHHOW CKOPOCTH TOYEK, Jiexalux Ha 00oje

JMCKa, OT BPEMEHHU 3a/1aeTcsl ypaBHeHHEeM U = At + Bt? (A=03 M/CZ, B =0,1 M/c3). Omnpenenute
pamuyc, eciii K KOHIY 2 CEKYHJbI JBH)KEHHS BEKTOP IOJHOTO YCKOPEHHsI 00pa3yeT ¢ BEKTOpPOM

ckopocTH yron@ = 86°. [0,1 m]

1.19. HopmasibHOE yCKOpEHHME TOUKH, ABMKYILEHCS 110 OKPY>KHOCTH painycoM I =4m , 3agaercs

ypaBHeHueM a, = At®, rae A = 4 m/c’. Omnpenenute: 1) TaHreHIMAIBLHOE YCKOPEHHUE TOYKHU; 2) MYTh,
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NpOiIeHHBIH TOUKOM 3a Bpemst t; = 5 ¢ mocie Hayana JBHXKEHMs; 3) MOJHOE YCKOpPEHHE IUis
— 2, . \/_ 2
MomeHTa Bpemenu t, =1 c. [1)4 m/c”; 2)50 m; 3) 4v2 m/c?]

1.20. 3aBUCHMMOCTb NPOWHJEHHOTO TEJIOM IYyTH S OT BPEMEHM t BBIpAKAETCS YpaBHEHUEM
s=At—Bt?+Ct? (A =2 m/c, B =3 m/c’, C =4 m/c®). 3anuimnre BHIPaKEHHs ISl CKOPOCTH U
yckopenust. Onpenenure 1 MOMEHTa BpeMeHH t = 2C mocie Havajga ABUKCHUS IPONUJICHHBIN MyTh,
CKOpPOCTh U ycKopeHHue. [24 m; 38 m/c; 42 M/CZ]

1.21. 3aBUCMMOCTb MNPOWJIEHHOTO TEJIOM IIYTH OT BpPEMEHM 3a1aéTcsi ypaBHEHUEM
s=A-Bt +Ct?, rne A=5m, B=4m/c, C =1m/c®. 3anummre BBIPOKEHUS JII CKOPOCTH U
yckopenus. Onpeaenure st MOMEHTa BpeMeHH t = 3C moclie Hayaia JABMKEHUS MPOICHHBIN MYTh,
CKOPOCTh M YCKOpEHHE. [2M; 2M/C; 2 M/Cz]

1.22. 3aBUCUMOCTh MpPOWJIEHHOTO TEJIOM IIYTH OT BpPEMEHHM 3aJa€Tcsi ypaBHEHHUEM
s=A+Bt +Ct?+Dt?, rne A=0,1m, B=0,1m/c, C=0,14m/c?>, D=0,01m/c®. 1) Uepes ckombko
BPEMEHHU II0CIE HAyana JABMKCHHS yCKOpPeHHe Tena GymeT pasHo 1m/c?? 2) Uemy paBHO cpeiHee
YCKOpEHHE TeJia 3a 3TOT MPOMEXYyTOoK BpemeHu? [1) uepes 12c¢; 2) 0,64 M/CZ]

1.23. 3aBUCHUMOCTh MPOWJIEHHOTO TEJIOM IIYTH OT BPEMEHHM 3aJaéTcsi ypaBHEHHEM
s=A-Bt +Ct?, rze A=6m, B=3m/c, C=2m/c’. Haiitu CPEHIOI0 CKOpPOCTh U CpeaHee
YCKOpEHHE B MHTEpBajie BpeMeHu oT 1¢ 110 4¢. [ =7M/c; a =4M/c2]

1.24. 3aBUCHUMOCTH TPOWJEHHOTO TEJIOM IYTH IO OKPYXHOCTH paguycoM I = 3m 3amaercs

ypaBHernuneMm S = At’ + Bt (A =0,4 m/c?, B =0,1 M/c). [lnst momenTa Bpemenu t = lcmocie Hadana
JBUKECHHS ONpPENeNTe HOPMAJIbHOE, TAHTCHLIMAIbHOE U MOJHOE yckopeHus.[0,27 M/CZ; 0,8 M/CZ;

0,84 m/c?]

1.25. Paamyc-BeKTOp MaTepHAIbHON TOUYKH U3MEHSETCS CO BPEMEHEM TI0 3aKOHY T = 37 + 3t21? ,
rae i, - OpThI oceil X u Y. OmnpeenuTe I MOMEHTA BpeMeHH t = 1 ¢ MOIylb CKOPOCTH W
MOZLYJTb yeKoperust. [6,7 m/c; 8,48 m/c?]

1.26. Paguyc-BeKTOp MaTepuUadbHOM TOYKM HM3MEHSETCI CO BpEMEHEM 10 3aKOHY
F=4tzr+3tj?+2lz. 3anuInuTe 3aBUCUMOCTH CKOPOCTH M YCKOpeHHus OT BpemeHHu. Ompenenurte
MOJIyJIb CKOPOCTH B MOMEHT BpeMeHH t =2 c. [16,3 m/c]

1.27. uck paanycom 10 cM Bparaercss BOKpYr HEMOJBMKHOW OCH Tak, 4TO 3aBUCHMOCTH Yria
TIOBOPOTA pajilyca AUCKA OT BpeMeHH 3afaeTcsa ypaBHeHueM @ = A+ Bt+Ct? +Dt® (B =1 pan/c,

C =1 paz[/cz, D=1 paz[/c3). Onpenenute il TOYeK Ha 0007€ qUCKa K KOHITY BTOPOW CEKYHIBI
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MOCJIe Havajla JBUXKEHHS TaHTeHI[MaIbHOE, HOPMAJIbHOE U MOJIHOE yCKopeHus. [ 1,4 M/CZ; 28,9 m/c;
28,9 m/c’]

1.28. Jluck BpaiiaeTcsi BOKpYT HETOABUKHONW OCH TaK, YTO 3aBUCHMOCTH yrja IOBOPOTa paguyca
JMCKa OT BPEMEHH 3ajaeTca ypaBHeHmeM @ = At® (A=0,5 pan/c®). Onpenenure K KOHILy BTOpOIf
CEKYH/Ibl TIOCJIe Hayayla JABUXKEHUA: 1) YIJIOBYIO CKOPOCTh JUCKA; 2) yII0BOE YCKOPEHHUE TUCKa; 3)
JUTS TOYKH, HAXOsIIelcs Ha paccTossHuU 80 CM OT OCH BpaIlleHHs], TAHTCHIIMATLHOE, HOPMAaTbHOE U
nosiHoe yckopenus. [1) 2 pan/c; 2) 1 pan/cz; 3)0,8 m/c?, 3.2 m/c?, 3,3 M/Cz]

1.29. Jluck BpaiiaeTcsi BOKpYT HETOABUKHONW OCH TaK, YTO 3aBUCHMOCTH yria IOBOPOTa paauyca
JIMCKA OT BPEMEHH 3a/aeTcsl ypaBHeHHEM @ = At’( A=O,1pazl/c2). OrnpenenuTe MOJTHOE YCKOPEHHUE
TOYKH Ha 000/€ JUCKa K KOHI[y BTOPON CEKYH[IbI MOCJI€ Hayalla JBHMXKEHHS, €CIIM B 3TOT MOMEHT
JMHEWHast CKopocTh 3Toi Touku 0,4 m/c. [0,25 M/Cz]

1.30. Huck pagmycom 0,2 M Bpamaercss BOKPYT HEMOABMXKHOM OCH TaK, YTO 3aBUCHUMOCTh
YIIIOBO} CKOPOCTH OT BPEMEHH 3ajaeTcs ypaBHeHHeM @ = 5At?, rne A=1pad/c® . Onpenenute ms
TOYEK Ha 0007¢ MMCKAa K KOHIIY TEPBOM CEKYHJBI TOCIE Hadaja JBHXKCHHUS TOJIHOE YCKOPCHHE U
YHUCJI0 000POTOB, CACIIAHHBIX AUCKOM 3a MEPBYI0 MUHYTY JABUXKEHUA. [5,8 m/c?; 15, 9]

1.31. Juck paguycom 10 cm Bpaliaercs Tak, 4YTO 3aBUCUMOCTb yIJjia IOBOPOTA pajuyca JIucKa oT
BpeMeHH 3ajaeTcsa ypaBHeHueM @ = A+ Bt® (A =2 pax, B =4 paz[/cg). Onpenenute A TOYEK Ha

o0oze koineca: 1) HOpMaIbHOE YCKOPEHHE B MOMEHT BpPEMEHH 2 C; 2) TaHT€HLUaJbHOE YCKOpPEHUE
JUIS 3TOTO K€ MOMEHTA; 3) yroj IOBOpOTa, IPH KOTOPOM MOJTHOE YCKOPEHHE COCTABIISET C PaJANYCOM
kozeca 45°. [1) 230 m/c?; 2)4,8 m/c%; 3) 2,67 pan]

1.32. SIkopb IMEKTPOABHIaTENs, MMEIOIMIl YaCTOTY BpamieHus 50 ¢, mocie BHIKTIOUEHHS TOKa,

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

1.33. Kosneco aBTOMOOWMIS BpallaeTcsi paBHO3aMENJICHHO. 3a BpeMs 2 MHUH OHO H3MEHUIIO
-1
yactoTy BpameHus ot 240 go 60 muu . Ompenenure: 1) yrioBoe ycKOopeHHeE Kojeca; 2) YHCIIO

MOJIHBIX 000POTOB, CAETAaHHBIX KoecoM 3a 3To Bpemst. [1) 0,157 pan/ % 2) 300]

1.34. Koneco, Bpamasch paBHOYCKOPEHHO, JOCTUTIIO YIJIOBoWM ckopoctu 20 pan/c uepes 10

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

1.35. Koneco cnyerst | MuH nocsie Havaja BpaleHus MpuoOpeTaeT CKOpOCTh, COOTBETCTBYIOIIYIO
yactore 720 06/mMuH. Halinure yrioBoe yckopeHue Kojieca U Yucio 000pOTOB, CIENaHHBIX KOJIECOM

3a 5Ty MHHYTY. JIBIKGHHE CINTATh PaBHOYCKOPEHHBIM. [ 1,26 pan/c?; 360 06]
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1.36. Koneco, Bpamasich paBHO3aMEIJIEHHO, IPY TOPMOXKEHUN YMEHBILINIIO YaCTOTY BpallleHUSI 3a
1 mun ¢ 300 o6/mur mo 180 o6/muH. Haiinure yriioBoe ycKOpeHHE Kojieca W YUCIO OOOpOTOB,

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

2. I[m{aMmca MaTepI/IaJ'[LH()ﬁ TOYKHA U MOCTYNATEJIBbHOI'0 ABUKCHUS TBEPAOIO TEJIAa

2.1. Teo Maccoii 2 KI' ABHKETCs IIPSIMOIHHEHHO 1o 3aKkoHy S = A— Bt +Ct? — Dt* (C =2 m/c?,

_ 3 N .

D = 0,4 m/c”). Onpenenute Cuily, IeUCTBYIONIYIO HA TEJIO B KOHIIE MIEPBON CEKYHIBI IBYKCHHS. [3,2
H]

2.2. Teno maccod M JBHXKETCA TaK, YTO 3aBUCUMOCTb HPONAEHHOrO NYyTH OT BpPEMEHHU
OIMMCHIBAaETCs ypaBHEHHEM S = ACOS@1l, Tme A W @ — TIOCTOSIHHBIC. 3alUIINATE 3aKOH H3MEHCHUS
ctbl 0T BpeMeHn. [ F = —m Aw’ cos wt |

2.3. Ilon peiictBuem mnocTosiHHOW cwibl 9,8 H Teno aBMKeTCs NPAMOJMHEHHO TakK, 4TO

3aBUCHMOCTb HPOMACHHOr0 MyTH OT BpeMeHH 1aéTcs ypaBHenneM S= A—Bt+Ct?, rne C=1m/c*.
Haiinure maccy tena. [4,9 kr]

2.4. Teno maccoil M JABHMXKETCSA B IJIOCKOCTH Xy IO 3akoHam X = AcoSwt, y=Bsinet, rue

A, B u @ — HekoTopble ocTosiHHBIE. ONpeneuTe MOAY/Ib CHIIbI, JCHCTBYIOIICH Ha 3TO TEIO.
[F=ma’x*+y?]

2.5. Jlga rpy3za (m; =500z u m, =7002) cBsi3aHbl HEBECOMOW HHTHIO W JISKAT Ha IJIaJKOM

ropu3oHTaNbHOM moBepxHocTu (puc. 1). K rpysy M, mnpuiokeHa TOpU30HTAIBHO HAalpaBJIeHHAs
cuna F = 6H. [IpeneOperas Tpenuem, onpenenure: 1) yCKopeHue rpy30B; 2) CHILy HATSDKEHUS HUTH.
[1) 5 m/c%; 2) 3,5H]

2.6. JIBa rpy3a oamHakoBoil Maccel (M, =M, =500 ) cBsi3aHbl HEBECOMOW HHUTBIO M JICKAT Ha

TOpPU30HTAJILHOM NoBepXHOCTH (puc. 1). K ogHOMY rpy3y npuiiokeHa TOpU30HTAIBHO HalpaBICHHAS

E
m2 m1 e
e S

Puc. 1
cwia F =5 H. Koagdunuent tpenust kaxaoro rpysza o nosepxHoctb paseH 0,1. Onpegenurte: 1)

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

2.7. Temo Maccoil 2 KI TajgaeT BEPTHKATBHO C yCKOpeHHeM 5 M/c’. Onpenennte CHiy

CONMPOTHUBIICHUS Tena 0 Bo3ayX. [10 H]

34



2.8. K Hutu noxsemen rpy3 maccoi 500 r. Onpenenute cuily HaTsSKEHUS HUTH, €CIM HUTH C

2
rpy30M MOJHUMATH ¢ ycKoperueM 2m/c”. [6 H]
2.9. K nutu nonseunieH rpy3 maccoi 500 r. Onpenenure CUIly HaTsDKEHUS HUTH, €CIIM HUTh C

rpy30M ONYCKaTh C YCKOPEHUEM 2m/c?, [4 H]

2.10. Ha minype, epeKuHyTOM 4epe3 HEMOABUKHBIN OJIOK, MojiBelIeHbl rpy3nsl maccamu 0,3 u 0,2
Kr. C KakuM YCKOpEHHEM JBUXKYTCS Tpy3bl? KakoBa cuia HaTsSKEHUs LIHYypa BO BpEeMs JABMKCHUs?

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

2.11. Ha HuTH, IEpeKMHYTON Yepe3 HEMOABMKHBIN OJIOK, MmoBemeHsl rpy3sl Mmaccamu 0,3 u 0,34
Kr. 3a 2 ¢ mociie Havyajia JABUKEHUS KaXAbl rpy3 npomén nyTh 1,2 M. [lo 1aHHbIM omnbITa HAaWaIUTE

2
yCKOpeHue cBOOOIHOTO MaaeHus. [9,6 mM/c‘]

2.12. Ha puc. 2 u3obpaxeHa cuctema 0JIOKOB, K KOTOPBIM MOJBEIIEHBI I'py3bl Maccamu M, = 200
ru M, =500 r. Cuuras, 4To rpy3 M, MOAHUMAETCS, a MOJBMKHBIN OJIOK € Tpy30M M, OIlycKaercs,

HUTh U OJIOKM HEBECOMBI, CHJIbI TPEHMSI OTCYTCTBYIOT, ONpEIeNuTe: 1)CHily HaTSKEHUs HUTHU; 2)

YCKOPEHUsI, C KOTOPBIMU ABUKYTCS I'PY3bI.

s R

[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 maccoir mM,=400 r npoxoauT

u3 cocTossHMs ToKos yTh 80 cm 3a 2 c¢. Haitnure kosadpunnent tpenus. [0,2]

2.14. I'py3sl oguHakoBO# Maccoit (M, =M,= 0,5 Kr) COEMHEHbI HUTHIO M MEPEKUHYTHI Yepe3
HEBECOMBIH OJIOK, YKpeIUIeHHBIH Ha KoHle cTtona (puc. 3). Kosddunuent tpenus rpysa m, o croiu

0,15. IlpeneOperas TpeHueMm B OJI0Ke, onpeaenuTe: 1) yCcKopeHue, ¢ KOTOPbIM ABUXKYTCS TPY3bl; 2)

CHIIy HaTsDKeHus HUTu. [1) 4,25 m/c?; 2) 2,875 H].
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2.15. Cucrema rpy3oB (puc. 3) maccamu M;= 0,6 xr u M,= 0,5 kr HaxoguTcs B JUPTE,
JIBIKYIIEMCS BBEPX C yCKOpeHmeM a=5 wm/c’. Onpemenute CHIy HATSKCHHS HHTH, CCIH
K03 puIMEeHT TpeHUs MEKAY IPy30M Maccel M, u omopoii 0,1. [4,5 H]

2.16. Teno A maccoii 2 kxr (puc. 4) HaXOAUTCSA Ha TOPU3OHTAIBHOM CTOJIE€ M COCIMHEHO

HHUTSIMH TIOCpeIcTBOM 0J10koB ¢ Teamu B (M, =0,5 kr) u C (m,= 0,3 xr). Cunrast HUTH U OJIOKH

oy}

Puc. 4

HEBECOMBIMHM M TpeHeOperas cujaaMu TpPEHHUs, ompenenute: 1) ycKopeHue, ¢ KOTOpbIM OynyT
JBUTATHCS 9TU T€Na; 2) pa3HOCTh CHJI HATshKeHus Hutei. [1) 0,7 M/Cz; 2) 1,4 H]

2.17. C kakuM yCKOpPEHHMEM JIBHXKETCS CHUCTEMa, U300pak€HHas Ha puc. 4, ecau mMacca Ten A U
BpaBua m=1kz, a macca tena CpaBHa 2m. Kosdduuuent tpenus pasen 0,2. Onpenenute
CHJIBI HATSDKCHUSI HUTH, CBA3BIBAIONICH Tena A U B, U CUITbI HATSDKEHUS HUTH, CBSA3BIBAIOIIEH Tea

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

2.18. Ilo HaKJIOHHOH IUIOCKOCTH C YIJOM HakKJIOHAa K TOPU30HTY, paBHbIM 30°, CKOJIB3UT TEIIO.
Ompenennute CKOPOCTh Tela B KOHIIE BTOPOM CEKYH bl OT Hadajga CKOJIbKECHHS, €Clid KOdDPUIIHEHT

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

2.19. C BepmmHbI KIHHA, JJIMHA KOTOPOTO 2 M U BBICOTA 1 M, HAUMHAET CKOJIB3UTh HEOOIBIIOE
teno. Koadgdumuent tpenuss mexay teiaom u kiauHoM 0,15. Onpenenute yCKOpeHHE, C KOTOPBIM
JBUKETCS TEJI0, BPEMsI MPOXOKICHUS TeJla BJIOJIb KJIIMHA U CKOPOCTh Tejla Y OCHOBaHUs KiuHA.[3,7

m/c?; 1,04 ¢; 3,85 m/c]

2.20. Ha HakJIOHHOW TJIOCKOCTH JIJIMHOM 5 M M BBICOTOM 3 M HaxomuTcs Ipy3 Maccou 50 Kr.
Kakyro cuity, HampaBJI€HHYIO BAOJb IUIOCKOCTH, HAJ0 MPHJIOKHUTH, YTOOBI TAHYTH T'PY3 BBEpX C

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

2.21. Ha HakJIOHHOW TJIOCKOCTH IJIMHOM 5 M W BBICOTOM 3 M Haxonautcs rpy3 maccod 50 Kr.
Kakyro cwmry, HampaBieHHYIO BJOJIb TUIOCKOCTH, HAJIO MPHUIOKUTH, YTOOBI yIepKaTh ATOT Tpy3?

Koapduument tpenus 0,2. [220 H]
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2.22. Baron maccoit 1 T cmyckaeTcss MO KaHAaTHOW KE€JIE3HOW Jopore ¢ yKiIoHoM & = 15° k

ropuzonty (puc. 5). [Ipuaumas kosdpdunuent tpeaus 0,05, onpenenure CUly HaTsDKEHUS KaHaTa

—

Puc. 5
IIpU TOPMOKEHHH BAaroHa B KOHIIE CITyCKa, €CJIM CKOPOCTh BaroHa Iepeja TOpMOXKeHHeM 2,5 m/c, a
BpeMs TopMokeHus 6¢. [2,48 kH]
2.23. B ycranoBke (puc. 6) yroil ¢ HaKJIOHHOH IIOCKOCTH C TOPU30HTOM paBeH 30°, Macchl Ten
m, =200 r u m,=300 r. IIpu 5TOM Teno Maccoii M; ABHMIKETCSA BBEPX M0 HAKJIOHHOM IIOCKOCTH.

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

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

2.24. B ycraHoBke (puc. 6) yroja @ HaKJIOHHOH IJIOCKOCTH C TOPU30HTOM paBeH 30°, MaccChl Ten
m, =500 r © m,=200 r. IIpn 5TOM TE)NO Maccoii M, IBUKETCA BHHU3 IO HAKIOHHOH IUIOCKOCTH.

Koaddunuent tpenus 0,1. Cunrast HUTH U OJIOK HEBECOMBIMH OMpPENETUTE YCKOPEHHE, C KOTOPBIM

m,

Puc. 6

OyIlyT NBUTAThCS 3THU TeJa U CHITY HaTsoKeHus HUTH. [0,15 m/ ¢ 2,03 H]

2.25. Ha Teno (puc. 7) maccoii 10 kr, nexariee Ha HakJIOHHOH miockoctu (@ = 30°), aeiicTByeT

T

(94

Puc. 7

ropu3oHTanbHO HampasieHHas cuna F = 8 H. Koapduuuent tpenus 0,1. Onpenenute yckopeHue

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

ten M, =0,45 xr u M,=0,5 kr. Cunras HUTh U OJOK HEBECOMBIMU M IpeHeOperas CUjIaMU TPEHHUS,

/5

B a
A

Puc. 8

onpenenute: 1) yckopeHue, ¢ KOTOPbIM ABUXKYTCS Tela; 2) cuily HaTsbkeHust Hutu. [1) 1,35 m/c%; 2)

2,86 H]
2.27. B ycranoBke (puc. 8) yriasl @ ¥ f C TOPU30HTOM COOTBETCTBEHHO paBHBI 30° m 45°,

Mmaccsl Ten M, =m,= 1 kr. Koagpuuuent tpenus kaxaoro tena o miockoctb pased 0,1. Cuutas

HUTh U OJIOK HEBECOMBIMU ompenenute: 1) yCKOpeHHe, ¢ KOTOPbIM ABUXKYTCS Tena; 2) CUIy

HaTspkenus HutH. [1) 0,25 M/CZ; 2) 6,1 H]

2.28. K norosiky BaroHa, JBHXKYIIErocsi B TOPU3OHTAJIbHOM HalpaBi€HUU C yckopeHueM 10
2 N
M/c”, moaBenieH Ha HUTU mapuk maccoi 200 r. Onpenenurte 1uisi YCTAHOBUBIIETOCS ABMXKEHUS: 1)

CHIIY HaTSDKEHMSI HUTH; 2) YroJl OTKJIOHEHUSI HUTH OT BepTukanu. [1) 2,8 H; 2) 45°]

2.29. KameHb, npuBs3aHHbIN K BepéBKe AauHONM 50 cM, Bpamiaercss B BEpTUKAIbHOM MIOCKOCTH.
Haiitu, npu kakoMm yucie 0o0OpOTOB B CEKyHJy BepéBKa OOOpBETCS, €CIM M3BECTHO, UYTO OHa

paspbIBaeTCs P Harpy3Ke, paBHOM JIeCATUKPAaTHOMY Becy KaMHs. [2,1 00/c]

2.30. Kamens, npuBsA3aHHbI K BEpEBKE, BpallacTCsl B BEPTUKAJIBHOMN IuIockocTH. Haiitn maccy
KaMHs, €CIIM HM3BECTHO, YTO PA3HOCTh MEXAY MaKCHUMAaJIbHbIM M MHHHMMAJbHBIM HAaTSKECHHUSIMU

BepéBku paBHa 10 H. [0,5 kr]

2.31. I'mppka, npuBsg3aHHas K HUTU JUIMHOM 30 CM, ONUCBHIBAET B TOPU3OHTAIBHON IUIOCKOCTH

OKPYXHOCTb paguycoMm 15 cm. HaliquTe yacTtoTy BpamieHus TUpbKU. [59 06/MuH]

2.32. luck BparmaeTcsi BOKpPYT BepTUKaIbHOUM ocu ¢ yactoToit 30 06/MuH. Ha paccrossaum 20 cm
OT OCH BpaIlleHUs Ha JAUCKE JIEKUT Teno. KakoB gomkeH ObITh KO3()PULIHUEHT TPEHUS MEXKIY TUCKOM

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

2.33. C Kakoil CKOpOCTBIO JIOJDKEH eXaTh aBTOMOOWJIb Maccoil 2 T MO BBITYKIOMY MOCTY C
panunycoMm KpuBHu3HBI 40 M, UTOOBI B BEpXHEH TOUKE OH IepecTall OKa3blBaTh JaBleHue Ha MOCT? [72

KM/4]

2.34. 1llap maccoii 10 kr cTamkmBaercs ¢ mapom maccoi 4 kr. CKopocTh mepBoro mapa 4 m/c,

BTOoporo 12 m/c. Haiftu o011yto cCKOpoCTh IIapoB MOCIE yaapa B ABYX CIIydasx: KOTJIa MaJblid map
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HaroHsieT OOJBIION 1Iap, NBUKYIIUNCS B TOM K€ HAIIPAaBICHUHU, U KOT/Ia IAphI ABMKYTCS HABCTPEUy

APYT ApYry. Yaap cUuTaTh NpSMbIM, IEHTPAIbHBIM, HEYIIpYTruM. [6,29 M/c;0,57 m/c]

2.35. Illap maccoii 200 1, ABMXKYIIUNCS CO CKOpocThio 10 M/c, ymapsieT HENMOABHKHBIM Iap
Maccoir 800 1. Ymap mnpsMoi, LEHTpadbHBIA, aOCOMIOTHO ynpyrui. Omnpenenute TPOSKIUU
ckopocteil mapoB mocne yaapa. (HampaBienume ocu BbIOpaTh MO JABMXKEHHIO NEPBOTO IIapa J0

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

2.36. I'panara, nersmas co ckopoctbio 10 M/c pazopBanach Ha JiBa OCKOJIKA. BoJbIINiA OCKOJIOK,
Macca KoTtoporo cocrasisieT 60% Maccbl Bcell TIpaHaThl, HPOMOJDKAN JIBUIaTbCsi B TOM JKe
HANpaBJICHUU, HO C YBEJIWYCHHOM CKOPOCThIO, paBHOW 25 m/c. Haiigure CKOpPOCTH MEHBILIETrO
ockoika. [-12,5 m/c]

2.37. YenoBek, CTOSIUI B JIOJKE, clenaj LIECTh LIaroB BJOJb JIOAKM M ocTaHoBWics. Ha
CKOJIbKO LIIaroB MEpeBUHYJIACh JIOJKA, eciIu: 1) Macca JOJKU B JBa pa3a 0oJibIlle Macchl YeJIOBEKa,
2) Macca JIOJIKM B JIBa pa3a MEHbILIe Macchl yenaoBeka? [2 miara; 4 miara)]

2.38. B noake maccoit 240 xr crout yenoBek Maccoi 60 kr. JIogka TUTBIBET CO CKOPOCTHIO 2 M/C.
YesnoBek MphIraeT € JIOAKM B TOPU3OHTAIBHOM HAIPABICHUHM CO CKOPOCTBIO 4M/C OTHOCUTEIBHO
noaku. HalTu ckopocTh JIOJKM IOCie NMpbDKKA YeNOBEKa: a) BIEpe] IO JBMXKEHHUIO JIOAKH; O) B
CTOPOHY, MPOTUBOIIOJIOKHYIO JIBIXKEHUIO JIOAKH. [ 1m/c; 3 m/c]

2.39. Tenexxa, Macca Koropoll (06e3 uyenoBeka) 120 kr, ABMXKETCS MO MHEPLUUU 10
TOPU30HTAIBHON MIOCKOCTH CO CKOPOCThI0 6 M/c. C TeneXKH COCKaKMBaeT uesoBeK Maccoit 80 Kr
MOJI YIJIOM 30" k HarpaBJIeHUIO ee MBIKeHUs. CKOPOCTh TEIEKKHA YMEHBIIIAETCS TPHU 3TOM 10 4 m/C.
KakoBa Obli1a CKOPOCTh NMPBIKKa OTHOCUTENBHO MtockocTu? [10,4 m/c]

2.40. IMapuk maccoii 10 r magaeT Ha TOPU3OHTAIBHYIO IUIOCKOCTH € BBICOTHI 27 cM. Haiitn
CPEIHIOI CHIIy yJapa B CIEAYIOIIMX CIy4asx: a) MIapUK MJIACTHJIMHOBBIA (a0COIIOTHO HEYHNpPYIrHid
yaap); 0) mapuK U MJIOCKOCTh U3 cTaiu (aOCONIIOTHO yNpyruil yaap); B) HIAPUK IJIACTMACCOBBIM U
IocJie yjnapa nogHumaercs Ha BbIicOoTy 12 cm. JlnuTenbHOCTh yaapa mapuka ¢ miockoctsio 0,03 c.
[0,77 H; 1,53 H; 1,28 H]

2.41. JIsnxkyieecs Teno Maccod M, yaapsieTcss 0 HEMOJABUKHOE TeIo Maccoll M,. Cuuras yaap
HEYNpPyruM U LEHTPAJIbHbIM, HaiauTe, Kakas 4YacTh IEepBOHAYaIbHOW KHHETHUECKON HHEPruu

MIepPEXO/IUT NpH yaape B Terwio. [ M, /(m, +m,)]

2.42. I'py3 maccoii | Kr, BUCSIINI Ha HUTH, OTKJIOHAIOT Ha yron 30°. Haliaure HaTsODKEHUE HUTH
B MOMEHT MPOXO0XKACHUS IPY30M I0JIOKEHUsI paBHOBecus. [12,7 H]
. . 2
2.43. I'py3 Maccoit 80 Kr MOJHUMAIOT BJIOJb HAKJIOHHOM MJIOCKOCTH ¢ yCcKopeHueM 1 m/c”. [lnuna

HaKJIOHHOM TTOCKOCTH 3 M, YroJI €€ HakKJIoHa K TOpu3oHTY paBeH 30°, a koapdunuent tpenns 0,15.

39



Omnpenenute padoTy, COBEPIIAEMYIO MOJBEMHBIM YCTPOHCTBOM, €T0 CPEAHIOI W MaKCHUMAIbHYIO
MorHocTH. HavanbHas ckopocTs rpy3a paBHa Hymo. [1,75 kJlx; 715 Bt; 1,43 kBT]

2.43. ABTomM0oOuUIIb Maccoi 1,8 T IBHXKETCS paBHOMEPHO B TOPY, YKJIOH KOTOPOH COCTaBIIsAET 3 M
Ha kaxasie 100 m mytu. Onpenenute paboTy, COBEpIIAEMYIO JIBUTAaTelIeM aBTOMOOWMIIS Ha MyTH 5
KM, ecnu kKod(dduuuent tperus pasen 0,1, a Takke pa3BHBaeMyIO JBHUraTelleM MOIIHOCTb, €CIIU
M3BECTHO, YTO 3TOT MyTh ObLI MpeoaoseH 3a 5 muH. [11,7 M]Ix; 39 kBT]

2.44. Onpenenute paboOTy, COBEpIIAEMYIO MPHU MOaBEME I'py3a Maccod 50 Kr 1Mo HaKJIOHHOU
IJIOCKOCTH C yriioM HakjoHa 30° K rOpu30HTY Ha paccTosiHue 4 M, €Ciau Bpems moabema 2 ¢, a
kodpunment Tpenus 0,06. [ 1,48 kx|

2.45. Teno CKOMB3UT C HAKIOHHOHW TIOCKOCTH BBICOTOM N W yriioM HakKJIIOHa @& K TOPH30HTY U
JBUXKETCS JJajiee MO0 TOPU3OHTAIBHOMY y4acTKy. [IpuHUMas ko3(pPUIMEHT TpeHUs Ha BCEM ITYTH

IIOCTOSIHHBIM W PpaBHBIM 4, OIPCHCINUTEC PACCTOSHUC S,HpOfII[GHHOG TCJIOM Ha TIOPU3OHTAJIBHOM

y4yacTKe, 10 NOJIHOW OCTaHOBKH. [ S = h(1- HMCO a)l y7a

2.46. Camoisier Maccoil 5 T ABUTaiCs TOPU3OHTAIBHO cO ckopocThio 360 km/4. 3areM OH
noxHsuicss Ha 2 kM. I[Ipm atom ero ckopocth crama 200 km/4. Haiinure paboty, 3aTpadceHHYIO
MOTOpPOM Ha nojibeM camoserta. [81 M/Ix]

2.47. T'mps maccoit 10 kr nmagaer ¢ BoIcOTHl 0,5 M Ha MOJACTABKY, CKPEIUVIEHHYIO C MPYXUHOMI

xéctkocThio 30 H/em. Onpenenute npu 3ToM cMelleHNe NpyKUHBL [21,6 cM]

2.48. C OamnM BbicOTOM 20 M TOPU30HTAIBHO €O cKOpocThio 10 m/c OpolieH KaMeHb Maccou
400 r. IIpeneOperas COMpOTUBICHUEM BO3/yXa, OMpPENENUTE IJIsI MOMEHTa BpeMEHH | c mocie

HayaJla ABMKEHUS KHHETUYECKYIO M IOTEHIMAIbHYIO 3Heprun KamH4. [39,2 [1x;59,2 JIx]

2.49. K HwKHEMy KOHI[y TPYKHHBI JKECTKOCTBIO K, TpHcOemMHEeHa [pyras IMpyKuHA
JKecTKOCThIO K, , K KOHIYy KOTOpO#i mipuKperuieHa rups. [IpeHeOperas Maccoil mpy»XuH, ONpeIeiuTe
OTHOIIIEHUE TOTEHIMANBHBIX dHepruii npyxuH. [ E,, [ E,, =K, /K]

2.50. 13 mpyXMHHOTO NMHCTOJIETa BBUIETENIA B FOPU30OHTAIBHOM HAIPaBJICHUM ITyJIbKa, Macca
kotopoit 5 r. XKectkocte mpyxunsl 1,25 xkH/m. Ilpyxuna Obuta cxata Ha 8 cMm. Omnpenenurte
CKOpPOCThH IYJIbKHU MU BbLIETE ee u3 nucroisera. [40 m/c|

2.51. Ctpys BOABl ceueHHEM 6 oM yaapsieT 0 CTeHKy noj yriom 60° kK HOpMaiau M yIpyro
OTCKaKMBaeT OT CTEHKHM Oe3 morepu ckopocTH. Hailaure cuiy, NeHCTBYIOIIYIO Ha CTEHKY, €CIU
W3BECTHO, YTO CKOPOCTh T€YCHHS BOJBI B cTpye 12 m/c. [86,4 H]

2.52. N3 peakTuBHOM YyCTaHOBKM Maccod 0,5 T, HaxonsIIeics NMepBOHAYAIBHO B IOKOE, B
TOPU30OHTAJILHOM HAIIPAaBJICHUM BBIOPACHIBAETCS IOCJIEIOBATENBHO JBE MOPIMM BEIIECTBA CO
ckopocteio 1000 M/c oTHOCHTENBHO ycTaHOBKHM. Macca kaxaod mopuuu 25 kr. Kakoii craner
CKOPOCTh YCTAaHOBKH IOcJIe BhIOpoca BTopoi nopuun? Tpenue orcyrcTByeT. [-108,2 m/c]

40



2.53. CHapsin B BepXHE TOuke TpaeKTopuH, cooTBeTcTBYIomIel Bbicote 1000 M, pa3opBancs Ha
nse yacty 1 xr u 1,5 kr. Ckopocth cHapsiaa B 3Toi Touke 100m/c. CKOpoCcTh GOJBIIETO0 OCKOJIKA
OKasaJlacb TOPHU3OHTAIBHOW (CKOpocTh paBHa 250 M/C) M COBIMANAIONICH IO HAIPABICHUIO CO

CKOPOCTHIO cHapsiaa. OnpenenuTh pacCTOSTHUE MEXTY TOUKAMH MaJICHHUS 000MX OCKOJKOB. [1694 Mm].

2.54. Ha kpato crona BBICOTBI N JIeKHT MaJeHbKHH MIapuk Maccel M,. B Hero momamaer myss
Maccbl M, , IBHXKYIIAACA FOPU3OHTAIBHO CO CKOPOCTBIO U, HAIPaBIEHHOH B LeHTp wmapuka. [Ty
3acTpeBaeT B mapuke. Ha kakoM paccTOSHHUU OT CTOJIa IO TOPU3OHTANIM IIAPUK yMaaeT Ha 3eMIII0?
[S=m,w,/2h/ g/(ml+ m,) ]

2.55. Tsxenbli mapuK, MOJBEIICHHBI HA HEPACTSXKMMON M HEBECOMOW HUTH, UMEIONIEH JUIMHY

L , OTKJIOHAKT OT BEPTHKAJIM Ha Yrojl & M 3aTEM OTIIYCKaroT. KaKYIO MaKCUMAJIbHYIO CKOPOCTHb

v npuobperteT wapuk? [L = \/ 29L(1 —COS 0!) ].

3. BpamaTeﬂbﬂoe ABUIKCHHE TBEPABIX TEJ

3.1. Onpenenure MOMEHT MHEPIIUHU CILIOIIHOTO OJHOPOJAHOrO AUCKA paauycoM 40 cM U maccoit
1 KI OTHOCHUTEIBHO OCH, IPOXOAALICH Yepe3 cepeirHy OJHOr0 U3 PaJuyCOB IEpPIEHAUK yIIpHON
mIockocTy aucka. [0,12 KF-MZ]

3.2. Onpenenute MOMEHT MHEPIIMH TOHKOTO OJHOPOJHOTO CTEPXHs AIWHONW 50 cM U maccoit
360 T OTHOCHUTENBHO OCH, MEPIEHAUKYISIPHON CTEPKHIO M IPOXOIALIEH 4Yepe3 ero I(OHeLL[3-1O'2
Kkr-M?]

3.3. OnpenenuTe MOMEHT MHEPLUMHU TOHKOTO OJHOPOIHOrO CTEpXHS JiuHOW 50 cM M maccoi
360 r OTHOCUTENBHO OCH, IEPIEHIUKYISIPHON CTEPHKHIO U MPOXOAAIIEH yepe3 TOUKY, OTCTOSIIYIO
OT KOHIIa CTep>KHs Ha 1/6 ero jumnssL[1,75-107 KF-MZ]

3.4. Tonkuit oOpyu nuamerpom 56 cMm u Maccoi 300 r BHUCHUT Ha rBO3Ji€, BOUTOM B CTEHY.
Ompenennute €ro MOMEHT WHEPIIUHA OTHOCUTEIHHO 3TOT0 TB0O3s.[0,047 KF-MZ]

3.5. Ognoponnbii mapuk mMaccor 100 r moaBenieH Ha HUTH, AJIMHA KOTOPOM paBHA paguycy
mapuka. Ornpenenure MOMEHT MHEPIMU IIapHKa OTHOCUTENIBHO TOYKU IOJBEcCa, €CNU JAJUHA HUTH
20 cm. [0,0176 kr-m?]

3.6. Onpenenure MOMEHT MHEPLUHU CIUIOIIHOTO OJHOPOJHOIO LMIMHApPaA paauycoMm 20 cMm H
Maccoit 1 K OTHOCHUTENIBHO OCH, MTPOXOsIeit uepe3 oopasyromnryto nuiunapa. [0,06 Kkr-M%]

3.7. OgHoponnelil map paguycoM 10 cM m Maccolt 5 Kr Bpamaercss BOKPYT OCH CUMMETpPUU
cornacHo ypaBHeHuio @ = A+ Bt’ +Ct*(B =2 paz[/cz, C=-0,5 paz[/c3). Onpenenute MOMEHT CHJI

g t=3c. [-0,1 H-m]
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3.8. MaxoBUK B BUJE CIUIOIIHOTO JUCKa, MOMEHT MHEPIUU KoToporo 150 KF-MZ, BpallaeTcs ¢
gactotoir 240 o6/mMuH. Yepe3 Bpems t = 1 MHH mociie TOro, Kak Ha MaxOBHK CTaj JEHCTBOBATh
MOMEHT CHUJI TOPMOKEHHs, OH OCTaHOBWICS. OIpeneluTEeMOMEHT CHJI TOPMOXXEHHUS U YHUCIIO
000pOTOB MaxOBHKA OT Hadajga TOPMOKEHUS J0 MOJHOM ocTaHOBKH. [62,8 H-M; 120]

3.9. K o0omxy OIHOPOJHOTO CIUIOMIHOTO Aucka paauycom 0,5 M MPUIOKEHA TOCTOSHHAsS
kacarenpHas cuna 100 H. Ilpu Bpamenun aucka Ha HEro AEMCTBYeT MOMEHT cui TpeHus 2 H-m.
OmnpeznenuTe Maccy OUCKa, €CIM M3BECTHO, YTO €ro YIJIOBOE YCKOPEHHE IOCTOSHHO W PaBHO 16
paz[/cz. [24 kr]

3.10. Yacrora BpalieHHsi MaxOBMKa, MOMEHT MHEPIMU KOTOPOTO paBeH 120 KI-M°, COCTABIISIeT
240 o6/muH. Ilocnme mnpekparieHus JOEHCTBHS Ha HEro BPAIIAIOIEr0 MOMEHTAa MaXOBUK 0]
NeCTBUEM CUJI TPEHUS B MOALIMIIHUKAX ocTaHOBWIICS 3a Bpems t = 3,14 mun. Cuutas TpeHue B
MOJUIMITHUKAX MOCTOSHHBIM, ONPEICIUTE MOMEHT CUJI TpeHus. [16 H-M]

3.11. Bentunstop Bpamaercss ¢ yactotrod 600 o6/mMuH. Ilocrme BBIKIIIOYEHHS OH Hadal
BpalllaThCsl paBHO3aMEUIEHHO M, caenaB 50 o00opoToB, octaHoBuics. PaboTa cuin TOpMOXKEHUS
paBHa 31,4 /Ix. OnpeneauTeMOMEHT CUJI TOPMOXKEHHUSI U MOMEHT uHepiuu Bentuistopa. [0,1 H-m;
15,9 kr-m?]

3.12. MaxoBUK B BU/JIE CILIOIIHOTO JUCKAa, MOMEHT MHEPLUH KoToporo 1,5 Kr-M?, BpaIlasch Ipu
TOPMOXXEHUHM paBHO3aMEJJICHHO, 3a BpeMs t = 1 MUH yMeHbIINJ YacToTy BpamieHus ¢ 240 o6/MuH
10 120 o6/muH. Omnpenenure yriioBoe YCKOpPEHHE MaxOBHKAa M MOMEHT CUibl TopMoxkeHus. [0,21
paz:/cz; 0,315 H-m]

3.13. Ognoponnsi nuck paguycoM 0,2 M 1 maccoli 0,5 Kr Bpalaercs BOKpYT OCH, IPOXOIIEH
4yepe3 ero LEHTp. 3aBHCHUMOCTb YIJIOBOM CKOPOCTM BpalleHHMs JUCKa OT BPEMEHH JaeTcs
ypaBHeHueM @ = A+ Bt (B = 8 paL[/cz). Haitmure BenmMunHy KacaTelbHOM CHUIIBIL, ITPUIIOKEHHOU K
obony nucka. Tpennem npenedpeus. [0,4 H]

3.14. MaxoBuK, MOMEHT HMHEpPLUU KOTOPOro paseH 63,6 Kr-M?, BpalllaeTcs C IOCTOSHHOU
yriioBo ckopocThio 31,4 pan/c. Haitnure TopMo3sIuit MOMEHT, TIOJT IEHCTBHEM KOTOPOTO MaXOBHUK
ocranaBnuBaetcs yepe3 20 ¢.[100 H-m]

3.15. OmHopomHBIl cTepKeHb UMHOK 1 M m Maccoir 0,5 Kr Bpamaercs B BEPTHKAILHOM
IJIOCKOCTH BOKPYI' TOPU30HTAJIbHOM OCH, MPOXOJAIIEN uepe3 cepeauHy crTepxkHsa. C Kakum
YIJIOBBIM YCKOPEHHEM BPAaeTCsl CTEPKEHb, €CIIA BPAIIAOIIMNA MOMEHT paseH 9,81 -10H-M? [2,35
pan/c’]

3.16. Yepe3 HenmoJABMKHBIA OJIOK B BUJAE OJHOPOJHOTO CILIOIIHOTO LMIMHApa maccoil 160 T

MEpEeKMHYTa HEeBecoMasi HUTh, K KOHIIAM KOTOpoW mojasenieHbl rpy3sl Maccamu 200 r u 300 r.

42



IIpene6Gperas TPEHHEM B OCH OJI0Ka, OIIPEICTHTE YCKOPEHHE TPY30B M CHIIBI HATsKeHHS. [ 1,69 M/c;
2,3 H; 2,44 H]

3.17. Ha ogHOpOAHBIN CIUIOMIHOW HNWJIMHAPUYECKUN Bajl paaunycoMm S50 cM HamoOTaHa Jerkas
HUTh, K KOHI[y KOTOPOW MPUKpEIUIeH Ipy3 Maccoi 6,4 kr. I'py3, pasmarbiBas HUTb, OIYCKaeTCs C
YCKOpEeHHuEeM 2 M/c?. OnpenenuTe MOMEHT MHEPLIMM U Maccy Baja.[6,25 Kkr-m?; 50 KT]

3.18. Ha Gapaban maccoii 9 Kr HAMOTaH IIHYpP, K KOHILy KOTOPOTO MPHUBA3aH I'Py3 MacCoil 2 Kr.
Haiinure yckopenue rpysa. bapaGan cuutatb 01HOpOAHBIM JUCKOM. TpeHuem npenedpeus. [3 M/CZ]

3.19. Ha 6apaban paanycom 0,5 M HaMOTaH IIHYpP, K KOHILY KOTOPOT'O MIPUBS3aH rpy3 Maccout 1
kr. Haiigute MOMeHT uHepiuu 6apabaHa, eclii U3BECTHO, UTO I'Py3 OIyCKaeTcs ¢ yckopenuem 2,04
M/c2.[9,5 kr-m?]

3.20. Yepe3 moABMXKHBIN OJIOK B BHAEC OJHOPOJIHOIO CIUIONIHOTO MMIMHApa Maccord 0,2 Kr
IIEPEKUHYTa HEBECOMas HUTh, K KOHIIAM KOTOPOW IMpuKperuieHsl Tesna maccamu 0,35 xr u 0,55 kr.
[IpeneOperasi TpeHHEM B OCH 0JIOKA, ONPEACIUTE YCKOPSHHUE TPY30B M OTHOIICHUE CUJI HATSIK CHHS
uuTH. [1,96 M/ 1,05]

3.21. Teno maccoit 0,25 Kr, COGIMHEHHOE HEBECOMOH HHUTBIO IOCPEIACTBOM Oyioka (B BHUIE
MOJIOTO TOHKOCTEHHOT'O IWJIMHApPA) C TeiaoM wMaccod 0,2 Kr, CKOJIB3UT 10 TOBEPXHOCTHU
ropusoHTasibHOTO croja(puc.3). Macca 6moka 0,15 xr. Koagdumuent tpenus tena o moBepxXHOCTh
paBen 0,2. Ilpenebperas TpeHHEM B MOJAUIMITHUKAX, OMPEIEIUTE YCKOPEHHE, C KOTOPHIM OyIyT
JIBUTATHCS 9TU TEJa U CUJIbl HATSKEHHS] HUTH 110 00€ CTOPOHBI OIoKa. [2,45 M/C2;1,1 H; 1,47 H]

3.22. K 0601y 0ZTHOPOJTHOTO CIUTONTHOTO JTMCKA Maccoi 10 KT, HACAKEHHOTO Ha OCh, IPHIIOKEHA
nocTosiHHas KacarenbHas cuia 30 H. Onpenenure KWHETUUECKYIO SHEPTHIO JMCKaA Yepe3 BpeMs 4 ¢
nocJje Havasa qeMcTBus cuisl. [ 1,44 xk/{x]

3.23. Jluck maccoi 2 Kr KaTuTcsi 0e3 CKONBXKEHUS MO TOPU3OHTAIBHOW IUIOCKOCTH CO
CKOPOCThIO 4M/c. HaliinTe KMHETHYIECKYIO SHEPruto nucka. [24 k]

3.24. lap nauametrpoM 6 cM KaTUTCS 0€3 CKOJIbXEHUsI 110 TOPU30HTAIbHON IJIOCKOCTH, Jenas 4
00/c. Macca mapa 0,25 kr. Haiimure kunetndeckyro snepruto mapa. [0,1 [Ix]

3.25. TlonHasg KUHETHUYECKash HEPrus JUCKa, KATAILIErocs MO FOPU30HTAIbHOM MOBEPXHOCTH,
paBHa 24 JIxx. Onpenennte KHHETUYECKUE YHEPTUH MOCTYNATEIBHOIO U BPAIIATEIEHOTO JIBHKEHUI
mucka. [16 JIx; 8 Jx]

3.26. lllap v cnyIOWIHOM HWJIMHIAP OJUHAKOBOM MAacCChl, U3TOTOBJIEHHBIE U3 OJHOTO U TOTO XK€
MaTepuana, Kararcs 0e3 CKOJbKEHHsS C OJMHAKOBOW CKOpPOCThIO. OmpenenuTe, BO CKOJIBKO pa3
KMHETUYECKasl SHEpPrus Iapa MEHbIIE KWHETHMYECKOW SHEpPruu CIUlomHoro nuiausapa. [B 1,07

pasa]
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3.27. O6py4 U NUCK UMEIOT OJUHAKOBYIO MacCy M KaTATCS 0€3 CKOJBKEHHUS C OJUHAKOBOMN
JUHEWHON ckopocThio. KuHermueckas sueprusi oOpydya paBHa 4 JIx. Haiinute KuHeTHUECKyIO
SHepruro aucka. [2 JIx]

3.28.0npenenure, BO CKOJIBKO pa3 IMOJIHAS KMHETHYECKAsl YHEPTHUsl 00pyda,CKOIB3SIIEro BIO0JIb
HAKJIOHHOW TUIOCKOCTH, MEHBIIE TIOJHOW KHUHETUYECKOH »JHEpruu o0pyda, KaTsmierocs Io
HAaKJIOHHOM MJIOCKOCTH.[B 2 pa3a]

3.29. CrutontHOM OJHOPOJHBIA JIUCK CKATBIBAETCS 0€3 CKOJBKEHHUsS 10 HAKJIOHHOM IJIOCKOCTH,
oOpasyromieit yron « ¢ ropuszoHToM. OmpenenuTe JHUHEHHOE YCKOpPEHHE IIEHTpa JHUCKA.
[(2gsina)/3]

3.30. C HaKJIOHHOHN IUIOCKOCTH, COCTABJISIIOLIEH yrol & C TOPU30HTOM, cKarbiBaercs map. C

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

3.31. lap ckaTbIBaeTCs ¢ HAKJIOHHOM IJIOCKOCTH BhICOTOM 90 cM. Kakyro nuHelHyl0 CKOpOCTh
OyJer UMeTh LIEHTP LIapa B TOT MOMEHT, KOT/Ia LIap CKaTUTCS ¢ HAKIIOHHOM ruiockoctu? [3,5 m/c]

3.32. C HaKkJIOHHOW IUIOCKOCTH, cocTaBistonie yron 30° K ropu3OHTY, CKaTbiBaeTcs 0Oe3
CKOJIbKeHU 1apukK. [IpeneOperas TpeHueM, onpeneauTe BpeMs ABMXKEHMsI IapyKa 10 HaKJIOHHON
MIJIOCKOCTH, €CJIM U3BECTHO, YTO €T0 IEHTP MacC MpH cKaTbiBaHUU oHu3miIcs Ha 30 cm. [0,585 ¢

3.33. Koneco pammycom 30 cM u maccoil 3 Kr ckarbiBaeTcsi 0e3 TpeHHs] [0 HAKJIOHHOU
IUIOCKOCTH JUIMHOM 5 M u yriom HakioHa 30°. Onpenennte MOMEHT MHEPLHMM KOJECa, €CIH €ro
CKOPOCTb B KOHIIE JABMXeHHUs cocTaBisuia 4 m/c. [0,057 KF-MZ]

3.34. BepTuxanabHbIi CTOJIO BBICOTOM 5 M MOAMWIMBAETCS y OCHOBAaHUS M TaJlaeT Ha 3€MIIIO.
Ompenenute JUHEHHYIO M YIJIOBYIO CKOPOCTH €r0 BEPXHEro KOHIIA B MOMEHT yjaapa o 3emio.[12
M/c; 2,4 pan/c]

3.35. Ilo ropu3oHTaNbHOM IUIOCKONH MOBEPXHOCTH KAaTUTCS IHCK CO CKOPOCThIO 8 M/cC.
Omnpenenure KO3QPUIMEHT CONPOTUBIEHUS, €CIM JUCK, Oyaydu MPEAOCTaBICHHBIM caMoOMy cebe,
OCTaHOBHJICS, Tipoias myTh 18 M. [0,27]

3.36 Illap maccoit 3 Kr KaTUTCS CO CKOPOCTBIO 2 M/C M CTAJKHBACTCS C TOKOSIIIMMCS IIIapOM
Mmaccoil 5 kr. Kakas pabora Oyaer coBepieHa npu aedopmanuu mapoB? Yaap cuuraTh abCOIIOTHO
HEYTPYTHM, MPSIMBIM, IIEHTpabHbIM. [6,15 k]

3.37 1lap maccoit 1 kr, Karsauuiicss 6€3 CKONbKEHHUs, yAapseTcsi 0 CTEHKY M OTKaThIBAeTCsl OT
Hee. CkopocTh mapa g0 yaapa o cteHky 10 cm/c, mocne ynmapa 8 cm/c. Haiigute kommdecTBo
TEIUIOTHI, BBIICIUBINEECS NMPH yAape, U HMITYIbC, KOTOPBIA moiy4aer creHka. [2,52 mx; 0,18
Kr-M/c]

3.38 Menansrii map paauycom 10 cMm Bpamaercs ¢ 4acToToi 2 00/c, BOKPYT OCH, MPOXOIAIICH
yepe3 ero ueHTp. Kakyio paboTy Haio COBEPIINTH, YTOOBI YBETUUUTH YIIIOBYIO CKOPOCTh BpallleHUs
Basoe? [34,1 JIx]
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3.39 JlepeBsiHHBIN cTepxkeHb Maccol 1 kr u amuHoM 40 cM MOXKET BpalaTbCsi BOKPYT OCH,
IIPOXOJALIEH Yepe3 ero cepeuHy NEepIEeHIUKYIIPHO K CTEPKHIO. B KOHel cTepxHs nonajnaer mysis
Maccoit 10 r, jeTsmas MeprneHIuKyIsIpHO K OCH U CTEP)KHIO co ckopocThio 200 M/c. Ompenenure
YIJIOBYIO CKOPOCTh, KOTOPYIO MOJYYHUT CTEPXKEHb, €CIIU IyJIs 3acTpsSHET B HeM. [29 pan/c]

3.40 /Isa manenpkux mapuka maccamu 40 r u 120 T COOTBETCTBEHHO COEAMHEHBI CTEPHKHEM
mmHoi 20 cMm, Macca KOTOpOro HHUYTOXKHO Mayna. Cucrema BpallaeTcsi OKOJIO —OCH,
MEPIEHAUKYISIPHON K CTEP)KHIO M MPOXOAAIIEH CKBO3b LEHTP MHEPLMH CcUCTEMBL. OnpeneinuThb
HMMITYJIbC © MOMEHT UMITyJIbca CUCTEMBI. YacToTa 000pOTOB paBHa 3 c'l.[O; 2,3-10° KF'MZ/C]

3.41 MaxoBUK HauMHAET BPALIATbCSI U3 COCTOSHUS MOKOS C IMOCTOSIHHBIM YIJIOBBIM YCKOPEHUEM
0,4 paw/c®. Onpenenure KHHETHYECKYIO SHEPIHIO MAXOBHKA Yepe3 25 ¢ MoCie HAYama JBHKCHHS,
eciu yepe3 10 ¢ mocie Hayana JBUKEHUSI MOMEHT UMITYJIbCa MaXOBHKa cocTaBisil 60 kr-m?/c. [750
Hox]

3.42 Kakyro paboTy HY>KHO MPOU3BECTH, YTOOBI YBEITUYUTH YaCTOTY 00OPOTOB MaxoBuka oT 0 10
120 mue™? Maccy maxoBuka, paBHyto 0,5 T, MOXXHO CUHTATh PACTIPECICHHON MO 0001y AMaMETPOM
1,5 m. Tpennem npenebpeus. [22,2 kx|

3.43 Ha ckambe JXykoBckoro (Bpamiaroriasicst mardopma 6e3 TpeHHs) CTOUT YEIOBEK U JIEPIKUT
B pyKax CTEp>KEHb MO OCH cKaMbu. CKaMbs C 4eJIOBEKOM BPAIAeTCsl C YIIIOBOW CKOPOCTHIO 4 pajy/c.
C Kxako# cKOpoCThIO OYAET BpalllaThCsl CKaMbs C YEJIOBEKOM, €CIIM CTEP>KEHb MOBEPHYThH TakK, YTOOBI
OH 3aHsJ FOPU30HTAIBHOE NoJ0KeHue? CyMMapHbIi MOMEHT HHEPLIMH Y€JI0BEKA U CKaMbH 5 KO M,
JUIMHA CTepKHA 2 M, Macca 6 kr. CUuTaTh, UTO LIEHTP MACC CTEPXKHs C YEJIOBEKOM B 00OUX ClIydasx
HaXOAUTCS Ha ocH tiaTGopmel. [2,9 pan/c]

3.44 Ha nenonBuxHOW ckaMbe JKyKOBCKOTO CTOMT YEIOBEK M JEPKUT B PyKE 3a OCh
BEJIOCUIIETHOE KOJIECO, Bpalllaiolleecss BOKPYT CBOEHl OCH ¢ yrioBoiM ckopocTbio 25 pan/c. Ocb
KOJIECa pacIOJIOKEHA BEPTHKAJIbHO M COBIANAECT C OChbIO CKaMbu. C Kakoil CKOPOCTBIO CTaHET
BpaliaThCsi CKaMbsi, €CJIM MOBEPHYTH KOJIECO BOKPYT TOPU3OHTAIBHOM ocu Ha yroia 90°? MomeHt
WHEPIMHY YeJIOBEKa M CKaMbH PaBeH 2,5 KM%, MOMEHT nHepiuu kojueca 0,5 Kr-M2. [5 pan/c]

3.45 Ilnatdopma B BHJIE JTUCKA BpallaeTcs MO MHEPIHU O0e3 TPEHUS OKOJIO BEPTUKAIBLHOM OCH C
qactoToil 14 mum". Ha kparo miatopMbl CTOMT denoBeK. Korja denoBeKk Mepemie] B LEHTP
mwiatgopmbl, YactoTa Bo3pocia 10 25 muH". Macca denoBeka 70 Kr. Onpenennure maccy
mw1athopMbel. MOMEHT HHEPIHH YEIOBEKA PACCUMTHIBATD, KaK I MaTepHaabHON ToukH. [178 Kr]

3.46 TopuzontanpHas miatdopma Mmaccoid 150 Kr Bpamiaercs BOKpYTI BEpTHUKaIbHOM oOcCH,
MPOXOJIAIICH Yepe3 HeHTpP MIaTPOPMbI C YACTOTOH § mun. YenoBek Maccoii 70 KT CTOMT IIPU 3TOM
Ha Kkpato miaardopmel. C Kakoi yriioBOH CKOPOCTHIO HAUHET BPAIIAThCs MIATPOpPMa, €CIU YETOBEK
nepeiieT ot kpas miaThopMsel K ee neHTpy? Cuutarh miaThopMy KpYyriibIM OJHOPOAHBIM AMCKOM, a

YeJ0BeKa - MaTepUaIbHOM Toukoit. [1,62 pan/c]

45



3.47 TopuzonTtanbHas miardopma maccoi 25 kr u paguycom 0,8M Bpamaercss ¢ yactoroi 18
MuH". B LEHTPE CTOWT 9eTOBEK M JEPKHT B PACCTABICHHBIX pyKax rupu. Cumras miatdopmy
JIICKOM, OTIPEJICJIUTE YaCTOTY BpallleHus I1aT(OPMBbI, €CIIH YEIOBEK, OIYCTUB PYKH, YMEHBIIUT CBOM
MOMEHT HHepLHH OT 3,5 kr'M® 10 1 kr'M?. [23 mMun™]

3.48 Yenosek, crosmuii Ha ckaMmbe JKYKOBCKOIO, JAEPXKHUT B PYKax CTEP’KEHb JUIMHON 2,5 M,
PacCIOJIOKEHHBIM BEPTUKAIBHO BJOJb OCH BpallleHHs CKaMelku. JTa cucrema (CKaMbsi U YeJIOBEK)
obOnagaeT MoOMeHTOM wuHepruu 10 KIM° U Bpalaercss ¢ 4yactorod 12 mun’. Ecmu CTEpKEHb
IIOBEPHYTh B TOPU3OHTAIBHOE IOJNOXKCHHE, TO YACTOTA BPALCHHS CHCTEMbl CTAHET 8,5 MHH .
Omnpenenute Maccy cTepHs. [8 kr]

3.49YenoBek maccoit 60 Kr, CTOSIIMN Ha Kpar TOPU30HTAIBHOW Miargopmbl paguycoml M u
Maccoit 120 kr, Bpamaromeincs o HHepUMy BOKPYT HEMOJABUKHON BEPTUKAJIBHOW OcH ¢ yacToTou 10
MHH ", epexoauT K ee nentpy. Cunrasi miaTGopMy KPYIIbIM OJHOPOIHBIM IMCKOM, a YETOBEKa —
TOYEYHOW MaccoM, ompelaenuTre padoTy, COBEpPLIAEMYIO YEJIIOBEKOM IIpU IEepexoAe OT Kpas
w1atopMel K ee neHTpy.[65,8 JIx]

3.50 Ha kparo HenoaBuxHO# ckambu JKykoBckoro auamerpoMm 0,8 M U Maccoil 6 Kr CTOUT
yenoBek Maccoil 60 kr. C kKakoW yriaoBOH CKOPOCTBIO HAYHET BpAIIAThCS CKaMbs, €CIIH YEIOBEK
noimaer neTsamui Ha Hero Ma4 Maccoit 0,5 xr? TpaekTopuss Msya rOpU30OHTAJIbHA U IPOXOJUT HA
paccrostauu 0.4 M ot ocu ckambu. CkopocThb Mstua 5 m/c. [0,1 pan/c]

3.51 Ilnatpopma B Buae aucka auamerpoM 3 M U Maccoil 180 Kr MokeT BpaliaThCsi BOKPYT
BepTUKATIbHOM ocu. C Kakoi YrioBOM CKOpPOCThIO OynIeT Bpallarhes 3Ta IulaTdopma, eciiu 1o ee
Kparo Mmoiiet yenoBek Maccoit 70 kr co ckopocThio 1,8 M/c oTHOCcHTebHO maaTdopmbl? [0,53 pan/c]

3.52 B ueHTpe BpallamooIerocs CTOJIMKAa CTOUT YEJIOBEK, JEpKalluil Ha BBITSHYTHIX PyKax Ha
paccrosrumn 150 cM mpyr ot apyra mse rupu. CTonuK Bpamaercs ¢ dactoroil 1 ¢, Uemosex
cOmmKaeT rHpH 10 paccTosHus 80 CM, M 4acToTa yBenmdmBaercs 10 1,5 ¢ Ompexenure paboty,
MIPOM3BE/ICHHYIO YEJIOBEKOM, €ClIM KaXK[as TMps MMeeT maccy 2 Kr. MOMEHT MHEepLMH yeloBeKa

OTHOCHUTEIIEHO OCH CTOJIMKA CYUTATh MOCTOSHHBIM.[48 JIK]

4. MexaHnuecKue KoJieOaHus

4.1. YpaBHeHUE IBWKCHHUS TOYKH JTAHO B BHJIEC X=0,05Sin(2ﬂ't+7Z'/3)M. Haiitu nepumopn,

aMILUTATYly, HAaYaJIbHYI0 (Da3y, MUKIMYECKYIO YacTOTy M 4acToTy konebanuid. [1c; 0,1m; 7/3;27; 1
I']
4.2 Hanmcarh ypaBHEHHME TapMOHHMUYECKHUX KoyiebaHMil Touku c amruutyaod 0,1 M, ecnu

HavanpHas (a3a paBHa 7 /2, a nepuop Kouedanmii 2 c.
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4.3 Hanucatp ypaBHEHHE TapMOHMYECKHX KOJECOAHUI TOUKU C aMIUTUTYIOH 5 cM, eciu 3a 2

MUHYTHI coBepmaercs 120 konebanuid, a HadanbHas ¢aza paBHa 60°.

4.4 YpaBHEHUE JBWKCHUS TOYKH JaHO B BUAC X = O,ZSin(ﬂ't +l/ 3)M. Haiitn MmakcumalbHbIe

3HaYeHMs cKopocTH U yckoperus.[ 0,27 m/ c;0,27°m [ c?]

4.5 Touka coBepmiaeT rapMoHHUYecKHe KosieObaHus ¢ ammudtyaod 10 cm m mepuogom 5 c.
2
OmnpenenuTh MaKCUMAIIbHYIO CKOPOCTh M MaKCHMallbHOE YcKopenue. [12,6 cm/c; 15,8 cm/c”]

4.6. Ompenenure MakCUMaJIbHbIE 3HAYEHUS CKOPOCTHM U YCKOPEHHUs TOYKH, COBEpLIAIOIIEH

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

4.7. Touka coBepIIaeT rapMOHUYECKHE KOJIEOAHHUs C IEPHOAOM 8 ¢ M HadalbHOU (ha30ii, paBHOM
nynto. Omnpenenure, 3a Kakoe BpeMs TOYKAa CMECTUTCS OT IOJIOXKEHHs PaBHOBECHS Ha MOJOBHUHY
aMmIutuTyabl. [4/3 C]

4.8. Touka coBeplIaeT rapMOHHYECKHe Kojiebanusi ¢ mepuogoM 12 c. Ompenenute, 3a Kakoe
BpEMsi CKOPOCTh TOYKHU YBEJIIMYUTCS OT HYJIS JI0 MOJIOBUHBI MAKCUMAaJIbHOTO 3HaueHwus. [1 C]

4.9. Touka coBepiaeT rapMoOHUYeckue kojebanus ¢ mepuogoMm 12 €. Ompenenute, 3a Kakoe
BpeMs YCKOPEHUE TOYKH YBEJIHUUTCS OT HYJIS 10 TIOJIOBHHBI MAKCMMAJIbHOTO 3HaueHus. [1 C]

4.10. YpaBHeHHE IBWKEHHS TOYKM JAHO B BUIE X = ACOS(ﬂt/ 4). Onpenenurte MOMEHTBI
BPEMEHH, ITPU KOTOPHIX JOCTUTAETCA MAaKCUMaJbHasi CKOPOCTh TOUKH. [2c, 6¢, 10c ...]

4.11. YpaBHeHUE NOBMKEHUS TOYKH JAHO B BUAE X = ACOS(ﬂt/Z). Onpenenure MOMEHTHI
BPEMEHH, ITPH KOTOPBIX JOCTUTAETCS MaKCUMallbHOE ycKopeHue Toukw. [0C, 2¢, 4C ... ]

4.12. MarepuaibHasg TOYKa COBEpPIIAET TIAapMOHMYECKHE KOJIeOaHMsI COIVIACHO YpPaBHEHUIO
x=0,15 COS(Zﬂ't)M. Omnpeznenute MakCUMAIIbEHOE 3HAYCHUE MOTYJISI BO3BPAIIAIONIEH CHIIBI M TIOJTHYIO
sHepruro Touku, ecau e€ macca 0,1 xr. [0,59 H; 0,047 [Ix]

4.13. MarepuanbHasg Touka Maccoil 50 r coBepmiaeT rapMOHHYECKHE KOJeOaHHs COTJIAcHO
YPaBHCHHIO X = O,lCOS(3ﬂ't/ 2) M. OmpenenuTe BO3BPAINAIONIYI0 CHITY JUISI MOMEHTa BpEeMEHH 2 C.
[0,11 H]

4.14. Onpenennre OTHOIIEHHE KUHETUYECKOM SHEPTUH TOYKH, COBEPIIAIOIIEN TApMOHUYECKUE
KoyieOaHus, K e€ MOTCHIMAIBHOM SHEPTHH TSI MOMEHTOB Bpemenu: a) t=T/12; 6) t=T/8; B) t=T/6, rae
T — nepuon konebanuii. Hauansnas dasza pasua nymwo. [3; 1; 1/3]

4.15. Onpenenute OTHOLIEHUE KUHETHYECKON PHEPIMM TOYKH, COBEPILAOLIEN TapMOHUYECKHE
KosiebaHus, K €€ MOTEHIMAJIbHON SHEPruu JUIsi MOMEHTOB BPEMEHH, MPHU KOTOPBIX CMEIEHHE OT
MTOJIOXKEHUS PaBHOBECHSI COCTaBIsieT: a) x=A/4; 0) x=A/2; B) x=A, rne A — aMIuIuTyna KojacOaHwmil.
[15; 3; 0]

4.16. Kak m3mMeHHTCS yacToTa KojeOaHHWH rpy3a, BUCSILErO Ha JABYX OJMHAKOBBIX MPY)KHUHAX,

€CJIN OT UX MOCJIEI0BATENbHOTO COEAMHEHNS IEPEUTH K MapajuiebHOMY? [yBeIUUUTCS B 2 pas3a]
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4.17. T'py3, MOJBEIICHHBIH K MpPYXHUHE, KOJEOJETCS IO BEPTUKATU C aMIUIMTYIOH 8 CM.
Omnpenenure XECTKOCTh MPYKUHBI, €CJIM U3BECTHO, YTO MAKCUMaJbHAs KMHETHYECKasi SHEPTUs rpy3a
pasna 0,8 Jx. [k=250 H/m]

4.18. Ecnu yBenuuuTh Maccy rpys3a, NOABEIICHHOTO Ha mpyxuHe, Ha 600 1, TO mepuon
KoJiebaHui BO3pacTeT B 2 paza. Onpegennure Maccy NepBOHa4YaIbHO MOABEIIeHHOTro rpy3a. [200 r]

4.19. JIBa MaTeMaTU4YECKUX MAasiTHUKA, JJIMHBI KOTOPBIX OTIMYAlOTCA Ha 16 cM, coBeplIaloT 3a
OJIHO M TO ke BpeMsa oauH 10 konebanuii, npyroit 6 kosnebanuii. Onpenenure JUIMHBI MasSTHUKOB.
[9cMm; 25¢em]

4.20. MaremaTu4yecKuii MasiTHUK JJIMHON 1 M MOZBEIIEH K TOTOJKY KaOMHBI, KOTOpasi HAUMHACT

OIMyCKaThCs BEPTHKAIbHO BHU3 C yckopenueM a= Q/4. Haiiaure mnepuoj KoyieOaHH 3TOro

MasTHUKa. [2,32 c]

4.21. Ha kaxkyro BBICOTY HAJO TMOJHATh MAaTEMAaTHUYECKUH MAasTHUK, YTOOBI TEPHOJ €ro

Kkonebanuii yBeamumics B 2 pasa? Pamuyc 3emn 6400 k. [ 6,4-10°u]

4.22. MasTHHUK, COCTOSIIIIMI U3 HEBECOMOW HHUTH JUTMHOM | M ¥ CBHHIIOBOTO HIAPHKA PaTdyCOM
0,02 M, coBepuiaer rapMoHuueckue kosneOanusi ¢ ammautygoud 0,06 m. Ompenenurte: a) MOIYJNb
MaKCHMaJbHOTO 3HA4YeHMsI BO3BpAllAONIel CUjibl; 0) MOAYNIbh MakCUMalnbHOU ckopocTu. [ImoTHOCTH
CBHUHIIA 11,3'103 KT/ME. [0,22 H; 0,18 m/c]

4.23. Tonkuit o6pyd paamycom 0,5 M moaBemieH Ha BOWTHIA B CTEHKY T'BO3/Jb W COBEpIIACT
rapMOHHYECKHE KoyieOaHHUs B IUIOCKOCTH, MapaienbHON cTeHe. OmpenenuTe 4acTOTy KoJeOaHHid
obpyua. [0,5 T'iy]

4.24. Opuopomueli auck paguycoM 20 cM KoieOJIeTcs OKOJO TOPU3OHTAIBHOM OCH,
npoxojsuie Ha paccTosHuM 15 cM oT meHtpa aucka. Omnpexnenute nepuoj KosieOaHUM JuCKa
OTHOCHUTENBHO 3TOM ocu. [1,07 c]

4.25. luck paaumycoM R TOJBeIIeH Tak, 4TO MOXKET COBepIIaTh rapMOHUYECKHE KojeOaHus

OTHOCUTENLHO oOpa3zyromieit nucka. OmpenenuTe TMEepUOJ U YacTOTy KoJieOaHWUM  JHCKa.

[273R/2g; (1/27)\2973R]

4.26. Tonkuit crepxeHb JyMHONW 60 cM coBepIaeT KojeOaHUsi OTHOCUTENBHO OCH, OTCTOSIIEH
Ha paccTosTHUM 15 cM oT ero cepeaunsl. Onpeaennurte nepruoja koaedanuit crepxkas. [1,19 c]
4.27. Onpenenure aMIUIUTYAy U Ha4aJbHYIO a3y rapMOHHYECKOTO KOJeOaHUsI, TIOTy4eHHOTO

oT CJIOKCHUA OAMHAaKOBO HaIpaBJICHHBIX KOHCﬁaHHﬁ, 3aJaHHBIX YPaBHCHUAMMU:
x, =0,02sin(5zt + 7/ 2)m u x, = 0,03sin(57t + 72/ 4)m.[ 0,046 ; 62°46']
4.28 Haiinute ypaBHEHHE peE3yAbTHPYIOLIET0 KOJIEOAHUs, TOIYYEHHOIO OT CJOXKEHHUS

OJIMHAKOBO HaIpaBJIEHHBIX KoJIcOaHMi, 3aJaHHbBIX

ypaBHEHHSAMH: X; = 4sin(7rt)m X, = 3Sin(7rt +7Z'/2)M x= 5Sin(7zt+7t/5)M]
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4.29. Touka ydaCTBYeT B JIByX KOJICOAHHUSAX OJMHAKOBOW YacCTOTBHI OJHOTO HANpABJICHUS U C
OJIMHAKOBBIMHM Ha4YaJbHBIMHU (azaMH. AMIUTUTY/bI KOJIEOAHUH COOTBETCTBEHHO PaBHBI 3 cM U 4 cM.
Ompenenure aMILTUTYLy Pe3yJbTUPYIOIIETO KoaeOaHus.[7 cM]|

4.30. Toyka ywacTByeT OJHOBPEMEHHO B JIBYX B3aMMHOINEPIEHIUKYJISAPHBIX KOJeOaHUsX,

KOTOpbIE MPOUCXOAAT MO 3akoHam: X =2SIiNwtm wu Yy=2C0Swtm. Haiinute TpaekTopHio

JBMKEHUS TOUKH. [OKPYXKHOCTH paguycom 2 M |

4.31. Touka yd4acTByeT B JBYX KOJ€OaHUSAX OJMHAKOBOM 4YacTOTBl M C OJMHAKOBBIMHU
HavYabHBIMH (ha3aMH, COBEPIIACMBIX BO B3aMMHOIECPIICHIUKYISIPHBIX HANPABICHUSX. AMIUIUTY/IBI
KoJIeOaHUH COOTBETCTBEHHO paBHBI 3 cM W 4 cMm. Omnpeaenure amIUTUTYAY pe3yJIbTHPYIOIIEro
KoJjiebaHus. [5 cM]

4.32. 3anummure YpaBHCHHC PC3YJIbTHPYIOLICTO KoJe0aHus TOYKH, MMOJIYYCHHOI'O OT CJIOKCHHUA

ABYX B3aNUMHO NEPHCHAUKYIISIPHBIX KoJIEOaHHHI OﬂHHaKOBOﬁ HaCTOTHI (V = 5Fu), C OJMHAKOBBIMH

HavyaJdbHbIMH  (a3amu, paBHbiMH /3 u ¢ ammmrymamu: A =010m wu A, =0,05x.
[x=11,2sin(107t + 7/ 3)em ]

4.33. YpaBHeHHe 3aTyXalomuX KoneGaHuii Touku gaHo B Bume X =5e ™ Sil"(ﬂ'/ Z)t M.
Omnpenenute CKOPOCTh TOYKH B MOMEHTHI BpemeHu, paBubie 0, T, 2T . [7,85 m/c; 2,9 m/c; 1,1 m/c]

4.34. JlorapupmMHuuecKuil AEKpEeMEeHT 3aTyXaHUs MaTeMaTHdeckoro masTtHuka paseH 0,2. Bo
CKOJIbKO pa3 YMEHBILIUTCS aMIUIUTY/a 3a OJIHO MoJIHOoe Konebanue? [B 1,22 pas]

4.35. HavanbHasi aMIUIMTY/la 3aTyXaronmx koyiebanuii Touku paBHa 3 cMm. Ilo ucreuenun 10 ¢
OT HayaJla KoJieOaHul aMIIUTyAa cTaja paBHOU 1 cMm. Uepes kakoe BpeMsl aMIUIMTY/1a CTaHET PaBHOU
0,3 em? [21 C]

4.36. AMniutyna 3aTyxaroluxX KoneOaHMid MasTHHKa 3a 2 MHUHYTBl YMEHbIIMJIAch B 2 pasa.
Omnpenenure Kod)PUIMEHT 3aTyXaHUS. [5,7810° 1/c]

4.37. AmMmuntyna 3aTyxarounmx KoneOaHuil MasTHUKA 32 1| MUHYTY yMeHblIniIach B 3 pasza. Bo

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

5. MoJieky/JISIpHO-KMHETHYeCKasi TEOPHUS M1eaIbHOI0 ra3a

5.1. B cocyne 06bémom V = 3-107° %’ HaxomuTes Ta3 IpH HOPMATBHBIX yCIOBHAX. OIpenetnTe
9HCIIO MOJICKYJI Ta3a B COCYJIC ¥ KOHIIEHTPAIHIO MOJIeKy. [ 7,95+ 10%2: 2,65-10® m

5.2. Tas HaxoquTCsad B HNWIMHAPC IO HNOPHIHEM IIPU HOPMAJIbHBIX YCIIOBUSAX. Bo ckonbko pas
HU3MCHUTCA KOHICHTpAalusd MOJICKYJ Ta3a HpHU YBCIIMYCHUU o0béMma raza B 5 pa3 npu HpC)KHCﬁ

TeMIeparype?[ yMeHbIINTCS B 5 pas]
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5.3. I'a3 HaxoauTCs B LWJIMHJIpPE IMOJ MOPIIHEM IPU HOPMaJIbHBIX ycIOBHUSAX. Bo ckoibko pa3

0
WU3MCHUTCS KOHIIGHTpAIMsl MOJICKYJ Ta3a IpU yBeludeHuH temrepatypbl raza go t=100"C mnpwu

IIpekHEM AaBiieHuun? [ymensmures B 1,37 pazal
7 o
5.4. B 6amnone Haxomuinoch 10 kr rasa npu gasienun 10° Ila. Haiitu, kakoe KOJUYECTBO rasza
6
B3sUIH U3 OajuloHa, €CIM OKOHYAaTeNIbHOE NaBjieHue cTtano paBHO 2,5-10°Ila. Temmepatypy rasza
CUMTATh MOCTOSIHHOM. [7,5 Kr]
5.5. 12 r rasa 3aaumator 00béM 4-107° m® npu temmeparype 7°C. Ilocie HarpeBaHus rasa mnpu

TIOCTOSHHOM JIaBIGHHHU €ro0 ILIOTHOCTH cTana pasHa 6-107'2/cm®. Jlo xakoii TeMmepaTypsl Harpemu
raz? [1400 K]

5.5. B 6amnone o6sémoMm 10 1 Haxoautes renuit ( He )noxn nasnenunem 1 MIla u npu Temnepatype
300 K. ITocne Toro xak u3 0amioHa 0s110 B34T0 10 T renus, Temmneparypa B OauloHE MOHU3UIACH JI0

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

5.6. B cocyne ob0bémom V =2- 10 m® wmaxomurcs 0,02 kr asora (N,)nmon naBnenuem
P=09-10°Ia. Onpenenure CpeiHIO KBaJAPAaTUYHYIO CKOPOCTh MOJIEKYJ ra3a; YHUCIO MOJEKYII,
HAXOJAIIMXCA B COCYJE; IIOTHOCTH rasa. [1,6-10°w/c; 4,3-10%; 10k2/ 1]

5.7. TInoTHOCTH HekoTOpOro raza p =5-10"ke/ m°, a cpemHssa KBaAPaTHUHAS CKOPOCTH MOJIEKYIT

sToro rasza pasHa 600 m/c. Onpenenute JaBieHUE, KOTOPOE OKa3bIBAaeT a3 Ha CTEHKH cocyna. [600
I1a]
5.8. Ompenenute CpeiHIO KBaJpaTHUHYIO CKOPOCTb MOJIEKYJI HEKOTOPOro rasa, IUIOTHOCTB

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

3TOTO ra3a, ecii 3HaYeHHe TIIOTHOCTH JaHo mpu Temmepatype 27°C ? [1172,6 m/c; 0,005 kr/vomns]

5.9.6 r yrunekucioro raza (CO,) u 5 r 3akucu aszora (NO,) szamonHsOT cocyn 00bEMOM
2-107°»* . Haiitn obmee maBieHne B cocyse npu temmeparype 400 K. [4,15-10° I1a ]

5.10. Onpenenure MonsipHyto maccy cmecu kucnopona (O, ) maccoit 25 r u azora (N, ) maccoii
751.[289-107 kel monw |

5.11. OmpexenuTe WIOTHOCTH cMecH Ta3oB Boxopoaa ( H,)maccoii 8 r u xuciopoxna (O, ) maccoit
64 r ipu Temnepatype 290 K u npu nanennu 0,1 MITa. a3 cunrath naeansasiM. [ 0,498x2/ 1]

5.12. Bamnon Bmectumocthio 20 1 comepxxutr cmech Bogopona (H,) m asora (N,) mpm

temneparype 290 K u nasnenun 1 MIla. Onpenenure maccy Boiopoaa, eciau Macca cMecu pasHa 150

r.[6,3 1]
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5.13. B 3akpsiToM cocyne BMecTuMocThio 20 11 Haxomsares Bomopon ( H,)maccoit 6 r u remmit

(He)maccoit 12 r. Onpenenure OaBJICHUE W MOJIAPHYIO Maccy T'a30BOM CMECH B COCYAE, €CIU

temmnepatypa cmecu 300 K. [0,75 MIla; 3107 KI'/MOJIB |

5.14. Cmech kucnopona (O, ) u azora (N, ) mpu Temmeparype 27°C HaxouTcs MOJ JaBICHHEM
230 ITa. Macca kucnopona cocraBiser 75% ot oOmeld Mmaccel cMecu. OmpenenuTe KOHIEHTPAIHIO
MOJICKYJI Ka)KJI0T0 M3 Ta30B. [4-10%m7%;15 -1022]%_3]

5.15. B cocyne Bmectumocthio 0,3 1 npu temmeparype 290 K Haxoautcst HekoTophlid ra3. Ha
CKOJIKO [IOHM3HTCS JABIICHHE Ia3a B COCYJIE, eIy n3-3a yreukn et 10° monexyn? [133 ITa]

5.16. IBa cocyna ognHakoBoro oobéma conepskar kuciopon (O, ). B onaom cocyne naienne 2

MlIIa u Tremnepatypa 800 K, B npyrom nasnenue 2,5 Mlla, a remneparypa 200 K. Cocynbl coenuaunm
TpyOKO#l M oxjanuiu Haxoxasmuiics B Hux kuciopon mo 200 K. Ompenenurte ycraHoBuBIIEeCs B
cocynax nasnenue. [1,5 MIla]

5.17. Omnpenenute CpEeAHIOI KHWHETUYECKYIO SHEPIHI0 IOCTYMATENBbHOTO JIBJKCHHS OJIHOM

MOJIEKYJIbl M Temreparypy rasa npu aasiaeHuu 0,5 klla, ecnu KOHLEHTpalusi MOJIEKYJ ra3a paBHa
102 m™2. [7,5-107% [Io#c; 362K ]

5.18. Bo ckonbko pa3 cpeiHss KBaJpaTH4yHas CKOPOCTh IBUIMHKM, B3BEIIEHHOH B BO3JyXe€,
MEHbIIE CpeiHeil KBaApaTHYHOM CKOPOCTH Mojekyn Bo3xyxa? Macca meumnku 107°2. Bosmyx
CUMTATh OJHOPOIHBIM Ta30M, MOJIAPHAs Macca KoToporo pasHa 0,029 kr/mois. [B 1,44-107 pas]

5.19. Omnpenenure CpeaHIO KBAIPAaTUIHYIO CKOPOCTh MOJICKYJIBI Ta3a, 3aKIFOUEHHOTO B COCYII
BMECTUMOCTBIO 2 11 mo naBiieareM 2 klla. Macca rasa 3 r. [4 km/c]

5.20. Ompenenure Haubojee BEPOATHYIO CKOPOCTb MOJEKYN Tasa, IUNIOTHOCTb KOTOPOTO IpH
nasnennu 40 xI1a cocramser 0,35kz/ m®.[478 m/c]

5.21. Omnpenenute Haubosiee BEPOSATHYIO, CPEAHIO apUPMETHUYECKYI0O U  CPEIHION0
KBaZ[paTU4HyIo ckopocTr Mojeky:n azota ( N, ) mpu 300 K. [422 m/c; 476 m/c; 517 m/c]

5.22. Tlpu Kakoif Temmeparype CpeiHssi KBaJpaThuHas CKOpocTh Mousiekyn kuciopoaa (O,)

OompIie nx Hanbosee BeposiTHOM ckopoctr Ha 100 m/c. [381 K]

5.23. Onpenenute CpenHIO apu(PMETHIECKYI0 CKOPOCTh MOJIEKYJ Ta3a, €ClIM U3BECTHO, UYTO MX
CpeaHss KBaJpaTu4Has ckopocTh 1 km/c. [920 m/c]

5.24. Cmech renus (He) n aprona (Ar) Haxomutcs npu temmneparype 1200 K. Onpenenure

CPCAHIOIO KBAaAPATHYHYIKO CKOPOCTH W CPCAHIOKO KHUHCTHYCCKYHO OHCPIrUI0 IIOCTYIIATCIILHOTO

JBUKEHHS aTOMOB Tenuss W aproHa. [remmit: 2730 wm/c; 2,48-107° Iuc; aprom: 864 wic;

2,48-107% Joue )]
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5.25. Hcnonws3ys 3aKOH paclpeiesieHHs MOJIEKYJ HAEaNbHOro ra3a IO CKOPOCTSAM, HaWTH

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

5.26. Hcnonb3yss 3aKOH pacHpelesIeHHs MOJIEKYJ HUACAIBbHOIrO raza IO CKOPOCTSIM, HaWTH

CPEIHION apu()METHUECKYIO CKOPOCTh MOJIEKYIL. [ (V) = 1/8KT/zam, ]
0

5.27. Wcnonwp3ys 3aKOH pachpeicsieHUus MOJEKYJ HJealbHOrO Ta3a IO CKOPOCTSIM, HaWTH

CPEIHIOI0 KBAJAPATUUHYIO CKOPOCTb. [<Um> = /3KT/m, ]

5.28. HWcnonb3ys (GyHKIHMIO pacmpenesieHus MOJIEKYJ HJSalbHOTO ra3a MO JHEPrusM, HAWTH

CPEIHIOI KMHETHUYECKYIO SHEPTHI0 MOeKyi. [3/2 KT ]
6. OCHOBBI pABHOBECHOI TEPMOTMHAMHKH

6.1. Cuawnras a3ot (N, ) npeanbHBIM ra3oM, ONPEICIUTE €ro YACIBHYIO TEIUIOEMKOCTD IS
M30XOpHOT0 U n3006apHoro mporeccos. [42 JIx/(kr-K); 1,04 Ix/(kr-K)]

6.2. Haiinute ynensHyto TeroémkocTh yriaekucnoro raza (CO,) mis m3oxopHOro n
n3obapHoro nporeccoB. [567 JIx/(kr-K); 755 x/(kr-K)]

6.3. Haiinute yaenbHYI0 TEIUIOEMKOCTh TPH IOCTOSHHOM JAaBJICHUU XJIOPHCTOTO
Bojopona ( HCl ) u neona ( Ne).
[800 Tx/(xr-K); 1025 JIx/(xr-K)]

6.4. Haiimure mis xuciopoga (O,) oTHOLIEHHE YAENbHON TEMIOEMKOCTH IPU IOCTOSHHOM

JaBJICHUU K YIICIbHOM TEIIOEMKOCTH MPH TIOCTOSTHHOM o0beme. [1.4]

6.5. II1O0THOCTH HEKOTOPOro ABYXaTOMHOIO ra3a IpH HOPMaJbHBIX YyCIOBHSAX paBHa 1, 43
kr/mM% UeMy paBHBI y/IC/TbHBIE TEMIOEMKOCTH IPH TTOCTOSHHOM JABICHHH ¥ IIPH MOCTOSHHOM 06beMe
3TOro rasa?

[650 Mx/(xrK); 910 dx/(xkrK)]

6.6. Onpenenure ynenbHbIE TEIUIOEMKOCTH IPU IOCTOSHHOM JABJIEHUU U IPH MOCTOSHHOM
o0beMe, eCiIM U3BECTHO, YTO HEKOTOPBIH ra3 MpH HOPMAJIbHBIX YCIOBUSIX UMEET yJenbHbI 00beM 0,7
M/kr. Uro 310 3a raz? [649 JTx/(xr-K); 909 Jx/(kr-K)]

6.7. Cunras a30T HaeadbHbIM I'a30M, OIIPEAEINUTE €0 MOISPHYIO TEIUIOEMKOCTD IPU TOCTOSTHHOM
00béMe u npu nocTossHHOM AaBienuu. [20,8 Ix/(monb-K); 29 IIx/(Mons K)]

6.8. Onpenennrte MOJIIPHYIO Maccy ABYXaTOMHOTI'O ra3a, €CJIM U3BECTHO, YTO PA3HOCTh YAEIbHBIX
TEIUIOEMKOCTEH 3TOro rasza Mpu IMOCTOSHHOM O0bEME M IMpPHU MOCTOSHHOM JaBlIeHHM paBHa 260

JIx/(xkr-K). [0,032 kr/monb]
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6.9. Haiimute ynenbHbIe TEIIIOEMKOCTU MPHU M300apHOM U M30XOPHOM IPOLIECCAX HEKOTOPOTo
raza. M3BectHo, uro monsipuas macca ero pasna 0,03 kr/monb, a ornowenue C,/c, =1,4.[693
Jox/(kr-K); 970 Tx/(xr-K)]

6.10. /I HEKOTOPOTO JIByXaTOMHOTO Ta3a yAelbHas TeIIOEMKOCTh IIPU MOCTOSSHHOM JaBJICHUH
paBHa 14.7 10° JIx/(xrK). Yemy paBHa Macca ogHOro mouts 3toro raza?[0,002 kr/mois ]

6.11. Onpenenute yaelbHbIE TEMIOEMKOCTH MPU MOCTOSHHOM 00BbEME U MOCTOSTHHOM JIaBJICHUU
st emecu yriekucenoro (CO,) rasa maccoit 3 r u asora( N, )maccoit 4 r. [667 Tx/(xr K); 917
JUx/(xr K)]

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

6.13. B 3akpsiToM cocyne HaxoauTcs cMmech aszora ( N, ) maccoit 56 T u xuciopoxna (O, )maccoit

64 r. OnpenenuTe H3MEHEHNE BHYTPEHHEH sHeprun cMecH, ecin eé oxmamumi Ha 20°C.[1,66 kJIx]

6.14. Kaxkast paboTa coBepIuaercsi pu H30TepMHYECKOM paciuuperHnn Bogopona ( H,) maccoii 5
r, B3sitoro npu 290K, ecnu gaBneHune ymMeHbInaeTcs B Tpu pasza? [6627 JIx]

6.15. OnpeznenuTe KOJIUYECTBO TEIUIOTHI, KOTOPOE Ha0 coobmuTh kuciaopony (O, ) oosémom 50
J1 IPH U30XOPHOM HArpeBaHWH, 4TOOBI AaBicHHEe MOBbICHIOCH Ha 0,5 MIa.[62,5 k]]x]

6.16. Bo ckonbko pa3 yBeauuurcsi 006&M 0,4 monb Bogopoaa ( H,) npu Temneparype 300 K mpu
MU30TEPMHUYCCKOM PACITUPEHUH, €CITU MPH ATOM T'a3 MOIYYUT KonndecTBo Tertotel 800 Ix? [2,23]

6.17. Pabora pacmmpeHusi HEKOTOPOTO JIBYXaTOMHOI'O HJI€aJbHOTO Ta3a cocTaBiseT 2 kK.
OrmpeenuTe KOIMYECTBO MMOIBEICHHOMN K ra3y TEIIOTHI, €CIH MPOLECC MPOTEKal H30TEPMUICCKH. [2
kJIx]

6.18. Pabora pacmmpeHHss HEKOTOPOTO JIBYXaTOMHOTO HJICATBHOTO Ta3a cocTaBiseT 2 kJIx.
OmnpeenuTe KOJIUIECTBO MOABEACHHOM K ra3y TEIJIOThI, €CJIH MPOIECC MPOoTeKasl n3o0apHo. [7 kJ[x]

6.19. JlBa Mons IBYXaTOMHOI'O HJEIBHOTO Ta3a HAarpeBalOT IMpPU IOCTOSIHHOM 00BeMe 10
temneparypbl 289 K. Ompenenurte KOIWYECTBO TEIJIOTHI, KOTOPOE HEOOXOJUMO COOOIIUTH Trasy,
YTOOBI YBEIMYHTH €T0 JaBiieHue 3 pasza. [34 kx|

6.20. /lo xakoi TeMIiepaTypbl OXJaJUTCsS BO3AYyX, HaXoQauuicsa npu remneparype 273 K, ecin
OH pacuMpsieTcsi aquadaTHO, ¥ IPU 3TOM 00BEM ero yBenuuuBaercs B aBa paza?[207 K]

6.21. I'a3 pacummpsieTcst aquabaTHO U MPU 3TOM €ro o0bEM YBEIUYHBAETCS BIBOE, a TEMIIEpaTypa
nagaet B 1,32 paza. Haittu unciio crenenei cBo0o bl 3TOr0 rasa. [i=5]

6.22. Aszor (N,), HaxommBmmiics npu temneparype 400 K, moxeeprim anuabaTHOMY
pacIuIMpeHuio, B pe3ylbTaTe KOTOPOrO €ro 00beM YBEIMYWICS B 5 pa3, a BHYTPEHHSS DHEPTHUS

ymenbimiachk Ha 4 k. Onpenenure Maccy azoTta. [28 r]
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6.23. Asor (N, ) maccoit 14 r cxumaioT nzorepmudecku npu temneparype 300 K ot maBinenus

100 xIla no nmaBnenus 500 xIla. Omnpenenure M3MEHEHHWE BHYTPEHHEH 3HEpPruM, paboOTy cxarus,
KOJIMYeCTBO BbiaeuBieiics TertoThl. [0; -2 k/Ix;-2 kx|

6.24. Ilpu n306apHOM HarpeBaHWH HEKOTOPOTO HealbHOro rasza (2 mosp) Ha 90 K emy Obuio
coobmieHo 5,25 k/[x teroTel. Onpenenute paboTy, COBEpIIAEMYIO Ta30M, U3MEHEHHE BHYTPEHHEH

SHEPIUH ra3a; BEIMIUHY ¥ =C, / c, - [0,6 x/Ix; 1,5 x/Ix; 1,4]

6.25. Tlpu uzorepmmyeckom pactmmpenun 2 r asora (N,) mpu temmeparype 280K 00BEM

yBeJIMUMICS B Ba paza. Onpenenante cOBEpIIEHHYIO ra3oM padoTy, H3MEHEHUE BHYTPEHHEH 3Heprun
1 KOJIMYECTBO TEILIOTHI, OJIy4eHHOoe TasoM. [115,2 JTx; 0; 115,2 JIx]

6.26. Azot (N,) maccoii 0,1 kxr n3o6apuo Harper ot Temneparypsl 200K mo temmepatypsr 400K.
Ompenenure paboTy, COBEPUIEHHYIO Ta30M, MOJYYEHHYIO UM TEIUIOTY M W3MEHEHUE BHYTPEHHEU
srepruu. [5,9 xJIx; 20,7 xJIx; 14,8 kJ{x]

6.27. Kakas 107151 KOJIMYeCTBa TEIUIOTHI, OJBOJAUMOTO K UJICAIBHOMY JIByXaTOMHOMY Ta3y MpHU
M300apHOM TIPOIECcCe, PaCXOyeTcsl Ha YBeJIMYEeHUE BHYTPEHHEN SHEPTUU U Kakas J0Js — Ha paboTy
pacmupenus? [0,71; 0,29]

6.28. Bomopon (H,) maccoii 6,5 r mpu temmeparype 300 K u mocTosHHOM JaBICHUH

pacimpsieTcsl BABOE 3a CUET MPHUTOKa Teruia u3BHe. Omnpeaenure paboTy pacliupeHus, U3MEHEHHE
BHYTPEHHEH SHEPruM ra3za M KOJMUYECTBO TEIUIOTHI, mojydeHHoe rasom. [8,1 xJ[x; 20,2 xJx; 28,3
kJIx]

6.29. 2 kmons yraekucnoro raza (CO,)narpeBatorcsi mpu moctossHHOM napineHun Ha 50 K.
Haiigute n3MeHeHue ero BHYTPEHHEW SHEpruu, paboTy pacHIMpeHUs M KOIUYECTBO TETUIOTHI,
nonydennoe razomM.[2500 k/Ix; 830 xJIx; 3330 x/Ix]

6.30. Onpenenure nokasarenab aauadaThl JUIsl CMECH Ta30B, cojepskauieit renuit ( He ) maccoit 8 r
u Boztopoa maccoii (H,) 2 r. [1,55]

6.31. Ilpu anmabatHoM pacmiupeHud AByX wmoib kuciopoma (O,), Haxopsmierocs mnpu
HOpPMAaJIbHBIX YCIOBHSX, 00bEM yBenuumics B 3 pasza. Onpeaenute U3MEHEHUE BHYTPEHHEN dHEPTUr
raza u paboty pacimmpenus rasa. [-4,03 kJx; 4,03 kJ[x]

6.32. I'a3 coBepmaer ki Kapno. [Ipu 3Tom o monmydaet ot HarpeBatens 41,9 kI TEnmoThI.
TemmepaTypa HarpeBaTens B TpU pa3a BBIINIE TeMIepaTypbl xoloauibHHKa. Kakyio paboty
coBepuwi raz? [28 kJIx]

6.33. T'a3, coBepmaromuii nukin KapHo, oTman xomoawibHUKY 67% TENaoThl, MOJYYeHHOW OT

HarpeBatenst. Omnpenennure TeMIlepaTypy XOJOIWJIbHUKA, eciau Temmeparypa HarpeBarens 430 K.

[288 K]
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6.34. Bo ckonbko pa3 yBenuuutcs KIIJ[ nukna KapHo mnpu NOBBIIEHMHM TEMIIEpATyphl
narpesarens ot 380 K qo 560 K? Temneparypa xonoaunbhuka 280 K. [1,9]

6.35. TI'a3, coBepmaromuii muka KapHo, ornan xomomunbHuky 14 kJDx Temnotsl. Omnpeaenute
TeMIIepaTypy HarpeBaTesi, eclid Mpu Temriiepatype xosoawibHuka 280 K pabora mukia paBHa 6
k/x.[400 K]

6.36. UneanbHblii ra3, copepiiatomuii 1uki Kapao, 70% koiaudecTBa TEIIOTHI, MOTYYEHHOTO OT
HarpeBatels, OTAAaeT XOJOAUIbHUKY. KonnyecTBO TEmIoThl, MmojydaeMoe OT HarpeBarelis, paBHO 5
k/[x. Onpenenute KII/J[ nuukia u paboTy, COBepIIeHHYIO ITpH MoHOM IuKie. [30%, 1.5 kJx]

6.37. WUneanbHblii Ta3 coBepwaeT uukia KapHo. ['a3 mosyumn oT HarpeBarenst KOJIMYECTBO
TerioThl 5,5 kJ u coBeprmn padory 1,1 x/x. Onpenenure KI1/[ nukiia u OTHOIICHHE TEMIIEPATYP
HarpeBaTels 1 xonoauibHuka. [20%; 1,25]

6.38. Tpu Mo UAECaTBFHOTO IBYXaTOMHOTO ra3a, 3aHMMAIOIIEro 00bEM 5 J1 M HAXOIALIETOCs 0T
nanenueM 1 Mlla, noxaeeprim wu3oxopHomy HarpeBanutro n0 500 K. Ilocme »storo ras
M30TEPMHUUECKH PACIIMPHIICS A0 HAYaIbHOTO JABJCHHS, a 3aT€M OH B pe3yjbTare H300apHOro
C)KaTus BO3BpAILEH B MEepBOHAYalIbHOE cocTosiHue. Onpenenure K03(QPHUIMEHT MOJIe3HOr0 AeHCTBUS
nukna. [13,3%]

6.39. PabGouee Teno — uaeambHBIA Ta3 — TEIJIOBOTO JIBUTATENS COBEPIIACT IMKJI, COCTOSIINNA U3
MOCJIEZI0BATENbHBIX MPOLIECCOB: M300apHOro, aauabaTHOrO W H30TepMUUYecKoro. B pesynbrare
n3obapHoro npotecca raz Harperaetrcs ot 300 K o 600 K. Onpenenute Ko3pPUIUEHT MOJIE3HOTO
nercTBus TemioBoro asuratens. [30,7%]

6.40. Haiinure ko3¢ (uIUEHT MONe3HOro AEHCTBHS 1MKIIA, COCTOSILEro U3 JBYX HU30XO0p U JBYX
agnabar. Pabounm BemiecTBOM siBisieTcs a3oT. M3BecTHO, 4TO B mpenenax IukiIa oObEM Tasza
mmensiercs B 10 pas, T.e. V,,, Vi, =10. [60%]

6.41. IIpu HarpeBanuu 2 MOJIb JBYXaTOMHOT'O UJIEAILHOTO ra3a ero TeMIieparypa yBeJIHnuHiach B
2 paza. OnpenenuTe U3MEHEHHE SHTPOITUH TP U30X0pHOM Tiporiecce. [28,8 J[x/K]

6.42. ITpu HarpeBaHuM 2 MOJIb ABYXaTOMHOT'O WJEAIBHOIO r'a3a ero TeMiieparypa yBeIu4uiach B
2 paza. Onpenenure U3MEHEHUE YHTPONUU TIpu n300apHoM nporecce. [40,3 /K]

6.43. Haiiqute n3MeHeHne SHTPONUU pu u300apHOM paciuupenuu 8t renus ( He ) ot o6vema 10
1 10 oobema 25 1. [38,1 JIx/K]

6.44. Haiiiute M3MEeHEHNE SHTPOIHHU MTPU M30TEPMUYECKOM pacumpenun 6 r Bogopoaa (H,) ot
10° 10 0,5-10° [a. [17,3 Tx/K]

6.45. Haiinure W3MEeHEHHE SHTPONUY MpH M3oTepMudeckoM pactmpenun 10,5 r azora (N, ) ot

21 o 5 n. [2,9 Tx/K]
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6.46. Haiinute u3MEHEHHE PHTPONMH IIPU IuaBieHuu 1 Kr ibaa, Haxoxsauierocs mnpu 0°C. [1230
Jx/K]

6.47. Haiinure u3MeHeHHE SHTPONMHU NPH H300apHOM pacmmpenuu 6,6 r Bomopoxa (H,) mo
yaBoeHust oovema. [15,8 Jx/K]

6.48. Asor maccoir (N,)28 ragmabartHo pacmmpmim B 2 pasa, a 3aTeM H300apHO CHKalu 10

HavyanpHOro 00bEéMa. Onpenenure U3MEHEHUE SHTPOIMHU Ta3a B XOJ€ YKa3aHHBIX Mpoueccos. [-20,2
Jx/K]

6.49. Haiinute npupamenue saTponuu npu pacmupennu 0,2 T Bogopona ( H,) or o6wséma 1,5
1o oobéma 4,5 1 mpH MOCTOSHHOM JaBJICHWUW W TPH NMOCTOSsHHOW Temrepatype. [3,1 x/K; 0,91
Jx/K]

6.50. B ogaom cocyze, 006éM koToporo 1,6 1, Haxoautes 14 mr azora (N, ). B npyrom cocyne,

00béM Kotoporo 3,4 1, Haxomurcst 16 mr kucnopona (O, ). Temneparypsl ra3oB paBHbl. Cocybl

COEUHSIOT, W ra3bl nepeMennBaroTcs. HallTu mpuparieHue 3HTpOIUU MpH ATOM Ipouecce. [6,3

Mx/K]
7. OcHOBBI HEPABHOBECHOH TepMOAMHAMUKU. SIBJIeHMsI MepeHoca

7.1. Onpenenute CpemHIO JJIWHY CBOOOIHOTO MpoOera MoJIeKyJ KHCJIOPOJa, HaXOASIIETOocs
pu temreparype 0°C, eciu cpelHee YUCI0 CTOJIKHOBEHHMH, NCIIBITHIBAEMBIX MOJIEKYJION B 1c, paBHO
3,7-10% [115 um]

7.2. Beluncnure cpeaHIoo JUIMHY CBOOOIHOrO Mpodera U BpeMsi MeX1y ABYMsI CTOJIKHOBEHUSIMU
MOJIEKYJI KHCJIOpO/ia TIpH AaByieHu 1,5 107 MM pT. ct. u Temneparype 17°C. [50m; 0,11c]

7.3. Haiinute cpeaHIOl AIMHY CBOOOAHOTO MpoOera aTroMOB TelIHMs B YCIOBHAX, KOrja
IJIOTHOCTH renusl paBHa 2,1 1072 kv, [1,8 MKM]

7.4. Yemy paBHa cpeaHsis IJTHHA CBOOOIHOTO MPoOera MOJIEKYJI BOJIOPO/Ia MPH JaBICHUN 10° MM
pT.cT. 1 Temmeparype S0°C? [0,142m]

7.5. Tlpn KakoM JAaBICHUM CpenHss JUIMHA CBOOOJHOIO Mpobera MOJEKyJ BOAOpoOJa paBHA 2,5
CM, €CJIM TemIiepaTypa rasa pasHa 67°C? Jluamerp MoJieKynbl BOJOpoia NpuMute paBHeIM 0,28 HM.
[0,539 I1a]

7.6. Haiinute cpeqHio [JIMHY CBOOOAHOrO Mpolera MOJEKYJd BO3AyXa NpHU HOPMAaJIbHBIX
ycnoBusX. Jluamerp MoJIeKyJ BO3yxXa IPUMUTE PaBHBIM 3° 10 cm. [9,43 10°® M]

7.7. Haiinure cpenHee 4MCIIO CTOJIKHOBEHMH B 1c Moiekyn asora mpu temmeparype 27°C u

nasnennn 400 MM pr.cT. [2,45 10¢]
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7.8. Onpenenure CPeiHIO MPOJOHKUTEIBHOCTE CBOOOTHOTO Mpobera MOJIeKysl BOJOpOJa MpH
temrneparype 27°C u pasnenun 0,5 klla. luamerp Mosekynbl Bogopoia mpumMute paBHbIM 0,28 HM.
[13,3 Hc.]

7.9. CKOJIBKO CTOJKHOBEHUM MEXAY MOJEKYyJIaMu IMpoucxoaut 3a Ic B 1 em® BOJIOPOJIa, €CIU
IJIOTHOCTh Bojopoza 8,5 102 kr/™ 1 temrepatypa 0°C? [1,3- 10290'1]

7.10. B Gamnone, o6beM KoTOpOro 2,53 7, COIEpKUTCSA YrieKucnbld ras. Temmeparypa rasza
127°C, naBnenwne 1,3-104 [Ta. Haitnure uncio MoyieKysl B OaJUTIOHE W YHCIO CTOJKHOBEHUH MEKITY
MoJieKyJaMu 3a lc. Jlmamerp MOJIeKysbl YIJIEKHUCIOro raza nmpuMmuTe paBHeiM 0,4 HM. [6,0-1021;
2,2:10%c]

7.11. Cpennsisi yiMHa CBOOOAHOrO IMpoOera MoJIeKysl BOAOPOJAa MPU HOPMAIbHBIX YCIOBUSAX
cocraiseT 0,1 mxM. Onpenenure cpeiHIO AMTUHY UX cBOOoAHOrO mpobera mpu nasnexuu 0,1 mlla,
€CJIM TeMIlepaTypa raza ocraercs nocTossHHou. [ 100 m]

7.12. Onpenenurte MIOTHOCTh BO3/yXa B COCYJI€, KOHIIEHTPAIUIO €r0 MOJIEKYJ, CPEIHIOI0 JJIUHY
cBOOOIHOTO TIpoOera MoJIeKyJ, eciu cocyd orkadeH no aasinenus 0,13 Ila. Iuamerp monexyn
Bo3ayxa npumute paBHeiM 0,27uM. Temneparypa Bo3ayxa 27°C.[1,51-10'6 kr/m>; 3,14-10% m3; 0,1
M]

7.13. Onmnpenenure xodpdunuenr auddy3uu KUCIOpoAa TMpPH HOPMAIBHBIX  YCIOBHUSX.
S deKTHBHBIT THAMETp MOJIEKYI KHCIOpoja npumMuTe pasHsM 0,36 Hm. [9,18-10° m%/c]

7.14. Onpenenurte Maccy azoTa, MPOLIEIIEro BeiaeaAcTBre Tudy3un yepes miomanky S0 cM?3a
20 ¢, eClM TPajgMeHT IUIOTHOCTH B HANPABICHHH, MEPICHINKYIAPHOM ILIOMAAKe, paBeH l1kr/m”.
Temmnepatypa azota 290 K, a cpennsisi nmuHa cBOOOIHOTO TTpodera ero MojeKyn paBHa IMkM. [15,6
Mr |

7.15. OueHute CpeHION JJIMHY CBOOOAHOTO mpobera u KodpuuueHT nud@y3ur HOHOB B
BOJOpOAHOM Iu1a3me. Temmeparypa miasmel 10" K, ancino nonos B 1 cm® mmasmer paBHO 10", ITpu
yKa3aHHOU TeMmriepaType 3P heKTHBHOE CeYeHUE HOHA BOJIOPOJIAa CYUTATh PaBHBIM 410 20 oM [~-102
M; ~107 MZ/C]

7.16. Haiinute xoad¢uiment muddy3un Bogopoa IpU HOPMAIBHBIX YCIOBUSX, €CIH CPEaHSs
JUTMHA CBOOOIHOTO Mpobera MOJIEKYJI IPU 3TUX YCIOBHAX paBHa 1,6:10 M. [0,91-107 MZ/C]

7.17. Haitnute koadunmenT nuddy3uu reaus npu HOpMaabHBIX YCIOBUSX. [8,5: 10”° m%/c]

7.18. Omnpenenute, BO CKOJBKO pa3 OTIMYAOTCS KOIDPUIIMEHTH JUHAMHUYECKOW BS3KOCTH
YTJIEKUCIIOro Tra3a M a30Ta, €cyid 00a ra3za HaxoJATCs MPH OJIMHAKOBOM TeMIepaType U OJHOM U TOM
xe naBieHuH. J(HeKTUBHBIE AUAMETPhl MOJIEKYJT 3TUX ra30B paBHBI. [ 1,25]

7.19. Asor nHaxomutcs noxa pasieHueM 100 klla npu temmeparype 290 K. Omnpenenute
kod(purmentel auddy3un u BHYTpeHHEro TpeHus. DOPEKTUBHBIA TUAMETpP MOJICKYJ a30Ta

npuHATh paBHbIM 0,38 HM. [9,74- 10° M?/c; 1,13-10° Kr/(M-c)]
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7.20. Ilpu kakoM JaBlieHHMH OTHOIIEHUE KO3 (PUILlMeHTa BHYTPEHHETO TPEHUSI HEKOTOPOTO Ta3a K
kodpdunuenty ero quddysun pasao 0,3 /1, a cpeqHss KBaApaTHYHAsi CKOPOCTh €ro MOJIEKYJ paBHA
632 m/c? [40 xI1a]

7.21. HaiiguTe CpemHIO0 IJIMHY CBOOOIHOTO IMpodera MoseKy renus npu Temmneparype 273 K u
masinennn 10° la, eciin mpH STHX YCIOBHAX KOY(QMUIMEHT BHYTPEHHETO TPEHMS Ul HErO PaBeH
1,3-10%t/(em-c). [1,84- 107" m]

7.22. Koapduuuentsl nuddy3uu U BHYTPEHHErO TPEHUS NPU HEKOTOPBIX YCIOBHUSX PaBHbI
coorBerctBeHHO 1,42 cm?/c u 8,5-10°Hce/M% Haiitu umcio MOJIEKYJl Bojgopoaa B 1 M MpU 3THUX
yenoBusix. [1,8-10% M

7.23. Camomner neTut co ckopocthio 360 xkm/4. CumuTas, 4TO CIOH BO3/ayXa y KpblUla caMoJeTa,
yBIIEKaEMbIi BCIJIEJICTBUE BA3KOCTH, paBeH 4 CM, HalTH KacaTelbHYIO CHUJIY, ACHCTBYIOLIYIO Ha
KaX/IbIil KBaJpaTHBIM METp MOBEPXHOCTH Kpbula. J(mameTp MoieKysnbl BO3AyXa HMPUHATH PABHBIM
3-10% em. Temnepatypa Bozayxa 0°C. [0,045 H]

7.24. Onpenenure Ko3(hHUIUEHT TEILIOMPOBOIHOCTH a30Ta, HAXOIAIIETOCS B HEKOTOPOM 00BeMe
npu Ttemneparype 7°C. DddexTtuBHbll nuameTp MoJekyn npumute paBabiM 0,38 HM. [8,25
MBT/(M-K)]

7.25. Kucnmopon HaxoguTcs TpU HOPMAJIbHBIX ycioBusX. Ompenenure Kod(QQOHUIMEHT
TETJIONPOBOTHOCTH KHUCIIOPOJa, eciu 3(PGdeKTUBHBIN nuaMerp ero Mosekyn paBeH 0,36 uwm.[8,49
MBT1/(M-K)]

7.26. Koad¢unueHt TemaonpoBoHOCTH Kuciopona npu Temmeparype 100°C pasen 3,25:107
Br/(m-K). Beranciute ko3 GHIMEHT BI3KOCTH PH 3TOM Temmeparype. [5,0-10° kr/(m-c)]

7.27. TIpocTpaHCTBO MEXIy ABYMsI MapaJlIeIbHBIMHU TJIACTHHAMH IO 610150 cM’ Kaxzas,
HaxXOJAIIMMHCA Ha PAcCTOSHHMU 5 MM Jpyr OT Jpyra, 3alloJIHEHO KuciopogoM. OnHa 1utacTuHa
noxjepkuBaercss npu temmeparype 17°C, nppyras — npu temmneparype 27°C. Omnpenenure
KOJIMYECTBO TEIJIOTHI, MPOILIEAIIEE 32 5 MUH IOCPEACTBOM TEIUIONPOBOIHOCTH OT OHOMN MIACTHUHBI K
npyroii. Kucrnopoa HaxoauTcsi Npu HOPMAIbHBIX YCIOBUSX. DQPQGEKTUBHBIN THAMETP MOJIEKYJ
KHcIIoposia cuuTath paBHbIM 0,36 HM. [76,4 [Ix]

7.28. B cocyne o0beMOM 2 11 HaXOAUTCS 4-10% MOJIEKYJ JByXaToMHOro raza. Koadduuuenr
teruionpoBogHocTy raza paseH 0,014 Br/(m-K). Haiitn kosddunuent auddys3un rasa npu 3Tux

yCIOBHSIX. [2 10° M?/c]

1. Yron ¢ mexay MakcuMyMamH 1-ro U 2-ro HOpsiIKOB cocTaBisieT ¢ = 8°. Hailitu jumHy
BOJIHBI MOHOXPOMAaTHYECKOI'O CBETA, MMAJAal0IEro HOpMaibHO Ha AU(PAKIMOHHYIO PEHIETKY,

eciu ee iepuog d = 3,11 MkMm.
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10.

11.

Ha nudpaxmuonnyio pemerky ¢ N = 500 mtpux/mMM nagaer Oemblii CBeT. 3a peleTKou, B
HETOCPEJCTBEHHOW ONM30CTH K HEW, yCTaHOBIEHa coOuparomas JuH3a C (POKYCHBIM
paccrosiem f = 2 m. B (okanbHO# MIOCKOCTH JIMH3BI YCTAHOBJICH 3KpaH. OmpenesinTh
JUIMHY CIIEKTpa |-ro mopsika, €CiaM TpaHMIbl BUAMMOrO crektpa A; = 404,66 HM wu
A2 = 656,26 HM.

Onpenenuth MaKCUMAIBHBIH TOPSIOK CHEKTPa, KOTOPHIM JaeT IIocKas AUQPAKIMOHHAS
pemerka ¢ N = 500 mtpux/ MMm. Ha permeTky HOpMalbHO MajgeT MOHOXPOMATHYECKUN CBET
JUTHHOM BOJIHEL A = 546 HM.

Ha nudpakimoHHylo pemieTky HOpPMadbHO TManaeT CBET. YTon audpakuuu Ui JTHHUA
cnektpa C (A = 656 M) Bo 2-Mm mopsinke ¢ = 30°. Haiitu yron mudpakuum JUis JTHHAA
cnekrpa B (A = 546 um) B 4-M nopsizke.

Onpenenutp 4YUCIO MTPUXOB HA 1 MM B AU(PAKIMOHHON pelIeTKe, €ClIU MPU HAOII0ACHUH
B MOHOXPOMAaTHYE€CKOM CBETE ¢ A = 565 HM MakCUMyM 3-TO MOpsKa OTKJIOHEH Ha yroyi ¢ =
10°.

Ha mudpakumonnyro pemerky ¢ N = 400 wmTpux/MM magaer HOPMaiIbHO
MOHOXpPOMATHYECKUH CBET C JUIMHOM BOJHBI A = 656 HM. Haittu oOmtee 4ucio
TUQPPAKIUOHHBIX MAKCUMYMOB, KOTOPOE AT 3Ta PELUETKA, U ONPEAETUTh YroJl OTKIOHEHHUS
JUIS TIOCJIETHETO MaKCUMyMa.

OnpenenuTth pa3pemaronyo criocoOHOCTh TU(PaKIIMOHHON pemeTKy AmuHo L = 125 MM ¢
nepuozoM d = 1,25 MKM U 00JaCTh AUCIIEPCUU TPH OCBEIICHUH €€ HOPMAJIbHO MaJa0IuM
CBETOM C A = 546 HM.

Ha tonkyro mienky nmagaer nmapauielabHbId My4oK Oenoro cBera. Yroi mageHus o = 52°.
Haiitn tonmmuny mnenku (n = 1,33), mpu KOTOpO#l 3epKallbHO OTpaKEHHBIM CBET Oyjaer
OKpallieH B kenThId 1BeT (A = 600 HM).

Haittu paguycel HEHTpadbHOrO M NATOrO TEMHOro kosiell HproToHa, ecnu Mexay
IJIOCKOBBIMYKJION JIMH30M, paJuyC KpUBM3HBI IMOBEpXHOCTH KoTopod R = 500 mm, u
TJIOCKOMApaJUIeIbHOM MIacTUHONW HanmuT Oenszon. [lokasaTenu mpenomiieHUs IUTACTUHBI U
TUH3bl OJUHAKOBBL. HalOmro/leHus BBHITIOTHSIOTCS B OTPaXXEHHOM cBeTe ¢ 4 = 589,3 HM.
[Tokazarens nmpenomienus oenzona n = 1,5012.

Halitn paccTosHMe MeEXIy TMATBIM H  BTOPBIM TEMHBIMH KoJibllaMu  HbIOTOHA,
Ha0JII0/IaéMbIMHU B OTPAKEHHOM CBETE, €CJIM PaJANYC IUIOCKOBBIMYKIONW JTMH3bI, HAJOKEHHOU
Ha TUIOCKOMApAIIENbHYIO TIIAcTUHY, paBeH R = 1 M. B kadecTBe MCTOYHMKA H3ITY4YCHUS
UCTOJIb3yeTCsl HaTpueBas Jamna ¢ A = 589,3 Hwm.

Koneia HerloToHa HaOMIOMAIOTCS MPU HAIOKEHUU TUIOCKOBBITYKJIOW JIMH3BI C PagHyCcoOM

KpuBM3HBI R; = 1 M Ha BOTHYTYIO cEepHYECKyl0 MOBEPXHOCTh C PaJUyCOM KPHUBH3HBI
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12.

13.

14.

15.

16.

17.

18.

19.

20.

R2=1,5 m. Omnpepenuth paguyc MATOTO TEMHOIO KOJblla B OTPaKEHHOM CBETE, €CIIH
Habmonenus Beayres npu 4 = 589,3 Hm.

[T1nockoBbIMyKIIask AepeBsSHHAs JIMH3a C PAIUyCcOM KPUBHU3HBI cpepuueckoi moBepxHoctu R
= 250 MM Hajlo)K€Ha Ha CTEKJISHHYHK IUIACTHHY. J(MaMeTpel OecATOro W MATHAALATOIO
TEMHBIX Kosiell HpIoTOHA B OTpaKEHHOM CBETE PaBHBI COOTBETCTBEHHO g == 2 MM, I15 = 2,5
MM. OnpenenuTs AJIMHY BOJIHBI CBETA.

Pamnycel nByx cBeTiibix Kosiell HbprOTOHa B OTPa)XK€HHOM CBETE€ COOTBETCTBEHHO PAaBHbI
ri =2 mm, r; = 4,2 mm. [HopsiakoBeie HOMepa KOJIEL HE ONPEAEIISIINCh, OHAKO U3BECTHO, YTO
MEX/1y 3TUMHU KOJIbLIaMHU PACIOJIOKEHO €I1e TP CBETNIbIX Kojbla. HallTu pannyc KpuBHU3HBI
IJIOCKOBBIMYKJION JIMH3bI, MCIOJNb3YEMON B YCTAHOBKE, €CJIM M3MEPEHHUS BBIIOJHSINCH B
cBeTe ¢ A =587, 6 HM.

Onpenenutb POKYCHOE PACCTOSHUE TUIOCKOBBITYKIION TMH3BI B YCTAHOBKE I HAOIIOCHUS
koJer; HproToHa, eciii paguyc msTOro CBETJIOTO KoJiblia paBeH I = 2,6 MM. JIMH3a BBITIOJIHEHA
U3 CTEeKJa ¢ MokaszareneM npenomienus n = 1,4. HabmoeHus BBIOJIHAIOTCA B OTPaKEHHOM
cBere (4 =589,3 HMm).

JIBe TUIOCKOBBIMYKIIBIE TOHKHE JIMH3BI  CONPHUKACAIOTCS CBOMMHU  ChEepHUECKUMU
MOBEPXHOCTAMHU. HaWTH ONTHYECKYIO CHIIy TaKOW CHCTEMBI, €CIM Tpu HaOIIOJEHUH B
OTPaXEHHOM CBETE JMAMETpP JECATOTO TEMHOTO KoJyiblla paBeH 2,6 mm. HaOmomenus
BBITIONTHSIOTCS C HATPUEBOM Jammoi (x = 589,3 Hm).

Onpenenuth (OKyCHOE pACCTOSIHHE TUJIOCKOBBIMYKION JWH3bI,  MPUMEHEHHOW s
nosiydeHusi koser, HproToHa, eciy paguyc TPEeThbero TEMHOTO KOJIblIa B OTPAKEHHOM CBETE
pmm = 1,5 mm. HabGmroeHust oCymecTBISUIIUCh B CBETE C JUIMHOW BOJHBI k¥ = 546,1 HM.
JIun3a BhIMONIHEHA U3 cTekiia Mapku TD1 (n, = 1,6522).

HaiiTi TonmmuHy MmieHKd, KOTOPYI HEOOXOAMMO HAHECTH Ha MOBEPXHOCTh CTEKJIa MapKu
Td1, uToOBI OTpakaroIIasi CIOCOOHOCTh CTEKJIa B HAINPABICHUU HOPMAIHM PaBHSJIACH HYIIIO
(st k = 546,1 HM).

CocTaBUTh ypaBHEHUE IUIOCKOW BOJIHBI, PAcCHpOCTPAHSIOMICHCS B BO3JyXe, YaCTUIIbI
KOTOpo#l KkoseOmoTest ¢ wactotod v = 2 k['m m ammumrymoit 4 = 1.7 mxm. CKOpOCTb
pacmpocTpaHeHus 3ByKa B Bo3ayxe v = 340 m/c.

CocTaBUTh ypaBHEHHUE IUIOCKOM BOJIHBI, PAaCHpPOCTPAHSIOLIEHCA B Cpele, TOYKH KOTOPOH
KoJIeOmroTest ¢ yactoto v = = 1.5 k['m. [[mmHA BOMHBI, COOTBETCTBYIOIIAS TAHHON 4acTOTE
paBHa A = 15 cM. MakcuManbHble CMEIIEHUSI TOYEK CPEbl COMONIOKEHUS PABHOBECHUS B 1 =
200 pa3 MeHbl1IE JJIMHBI BOJIHBI.

B oaHOpoaHO#t yrpyroi cpeie pacnpocTpaHseTcs IUTOCKas BosHa Buga y = A COS( ot —

kx). 1300pa3uth a1 MoMeHTa t= 0 rpauku 3aBUCUMOCTEHN OT X BETUYUH Y U Vy |
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21. VYpaBHeHue Oerymieil TI0CcKoi 3ByKoBO# BostHBEI uMeeT Bup y = 60 cos (1800t — 5.3x), rae y
— cMelleHue, MKM; t — Bpems, ¢; x — paccrosiuie, M. HallTu OTHOILIEHHE aMIUIUTY.IbI
CMEILIEHUS YaCTHULL CPEJIBI K JITTHHE BOJIHBI.

22. CxkopocTtb 3ByKa B Bojie v = 1450 M/c. Ha kakoM paccTOsIHUM HaXOIATCS OJMOKaMIIe TOYKH,
COBepHIAIOIINE KoJIeOaHUs B MPOTHUBOMOJOKHBIX (pa3ax, €clii 4acTora KoyiebaHuii v = 725
I'a?

23. Bonna pacnipocTpansieTcst co ckopocThio X =360M/c nipu yactore v = 450 I'u. Yemy paBHa

pa3HoCTh (pa3 ABYX TOUEK BOJHBI, OTCTOSILIKX JIPYT OT Apyra Ha pacctossHuu Ax =20 cm?

5.2.3. lIpuMepbI KOHTPOJIBLHBIX PadoT

Pa3znen 1. dusnveckne 0OCHOBbI MeXaHMKH. TepMoaMHAMUKA M MOJIEKYJISIPHAs (PU3NKA

KonTtpouabnas padora Nel

Bapuanr |

. ChopmynupyiiTe 1 3anuimnTe nepsoiid 3akoH HproToHa.

.CQ)OpMYHHPYﬁTe N 3allMuTe OCHOBHOC YPABHCHHUC BpPAIATCIBHOI'O IABUIKCHUS TBépI[Ol"O TCJl1a

BOKPYT HETIOJBUKHOM OCH.

. [lomyunTe BBIpa’)k€HWE MOMEHTA WHEPIIMH TOHKOTO OJHOPOAHOIO CTEpPXKHS Maccol M u IiauHOM L

OTHOCHUTCIIBHO OCH, npoxonﬂmeﬁ 4epe3 €ro KOHEI NCPICHAUKYIIAPHO CaAMOMY CTCPIKHIO.

H_[apI/IK magact ¢ HYHCBOﬁ HadaJabHOU CKOpPOCTBKO Ha TJIAAKYHO HAKJIOHHYHK IIJIOCKOCTbD,
COCTAaBJIAIIOIIYKO Yrojl A € TOPU3OHTOM. HpOJ’ICTCB pacCTodHuC h, OH YHpYro OTpasujicd OT

miockoctu. Ha xakoM pacCTOAHNU OT MECTA IMMAACHHU A apUK OTPa3HUTCA BTOpOfI pa3‘7

. HeOonpmioe Teno mycTwiM BBEpX IO HAKIOHHOM IUIOCKOCTH, cocTaBisiomedl yrom o =15° c
ropu3zoHToM. Haiitu ko3¢ duumeHT TpeHus, eciu BpeMs mojabema Teja okazanock B 1 = 2,0 pasza

MCHBIIC BpEMCHHU CITyCKa.

. O,Z[HOpOIlHBIﬁ AUCK paanuyca R pacKpyTujima 1o yTJ'IOBOﬁ CKOPOCTH ® U OCTOPOKHO ITOJIOXKWIIM Ha
TOPU30OHTAJIIBHYIO IMOBCPXHOCTD. CKOIIBKO BPEMCHU OHCK 6y,HCT BpalmaTbCd Ha MOBCPXHOCTHU, CCIIU

k03 durreHT Tpenus paseH K?

KonTtpouabsnas padora Nel

Bapuanr |11
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1.

2.

3.

4.

5.

6.

1.
2.
3.
4.

5.

Chopmynupyiite TeopeMy O KMHETHYECKON SHEPTvH, 3alUIINTE YpaBHEHHE U (U3UUYECKUN CMBICIT

BCJIMYHH BXOOAIIHUX B JaHHOC YPABHCHUC
3anummure OonpeaAcIICHNE MOMEHTA CHUJIBI.

HOJ’Iy‘II/ITe BBIPAXCHUEC MOMCHTA MHEPIHUKU TOHKOI'O OAHOPOJHOI'O CTCPKHA Macco m u ,Z[J'IPIHOﬁ L

OTHOCHTEJIBHO OCH, IPOXO/ISIICH Yepe3 ero UEHTP MEPICHIUKYIIPHO CAMOMY CTEPIKHIO.

C D
W3 nmynkra A, Haxoasmierocs Ha mocce (CM. pUCYHOK), HEOOXOAUMO <
N
N
3a Kparyaiiiee BpeMs IIOMAacTh Ha MalldHE B IYHKT B, AN |
N
A Y
pacnojioKeHHbIi B mojie Ha pacctosHuu | or mocce. Ha kakom “eB

paccrosiHuu ot Touku D crienyer cBepHyTh ¢ 1occe, €ciad CKOPOCTh MAIUMHBI IO MO0 B 1 pa3

MEHBbIIIE €e CKOPOCTH 10 T1occe?

- 2
ABTOMAIIMHA JIBIXKETCS C TIOCTOSHHBIM TaHTEHIMAIbHBIM ycKopeHueMm a. = 0,62 m/c® mo
TOPU30HTANILHOM MOBEPXHOCTH, omuchiBas Ayry paamyca R =40 m. Koadduuuent tpenus mexmy
KOJIECAMHU MalIMHBI U TIOBEpXHOCTHIO K = 0,20. Kakoli myTh npoiier ManmHa 0e3 CKOJIbKEHHS, €CITH

B HayaJIbHBI MOMEHT €€ CKOPOCTh paBHA HYJIIO?

OnHOpPOJHBIA CIUIOIIHOM WMIMHAP paguyca R packpyTwin BOKpyr €ro ocu Ao
YIJIOBOW CKOPOCTU (g M 3aTe€M IMOMECTUIU B yroia (cM. pucyHok). Koaddunuent
TPEHUsI MEX/Ty IIMJIMHIPOM U CTeHKaMH paBeH K. CKOJIbKO BpeMEHU HWJIMHAP OyneT

BpalaTbCqd B 3TOM IMOJIOXKCHUH?

KonTtpoJubnas padora Ne 2

1 BapuanT

Cdhopmynupyiite u 3anummte ypaBHenue Pobepra Maiiepa.

Chopmynupyiite u 3anumute |l Hayano TepMoAMHAMUKH.

ChopmymupyitTe u 3anumute ypaBHenune Knaneitpona-Kmaysuyca.

B cocyne naxonutcst cmecb My = 7,0 r a3ota u My = 11 r yrauekucnoro rasa npu temmneparype 7 = 290
K u naBnenuu po = 1,0 atm. HaiiTu miI0THOCTB 3TOM cMecH, cUnTas ra3bl UACAIBHBIMH.

OnuH MONB KUCIOpOAa, HaxoauBiierocs npu Temmeparype To= 290 K, agnabatuuecku cxai Tak,
YTO €ro gaBiieHre Bo3pocio B N = 10,0 pa3. Haiitu:

a) TeMIepaTypy rasa rnocie cxxarus;

0) paboTty, KoTopas Obli1a COBEpIICHA Ha/l Ta30M.
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6. Bomopon cosepmaer mukn Kapno. Haitt KIIJ| nmkna, ecau mpu aanabaTudeckoM paclIMpeHUH

o0beM rasza yBenuuuBaercs B n = 2,0 pasa.

KonTtpoubnas paGora Ne 2

2 BapuMaHT

1. ChopmynupyiiTe 1 3auIIUTE ypaBHEHHE COCTOSIHUS UACATBHOTO ras3a.

2. 3anumute ypaBHenue [Tyaccona.

3. ChopmynupyiiTe u 3anummre Teopemy KapHo.

4. OnpenenuTbh HaMMEHbILIEE BO3MOYKHOE JIaBJICHUE HIEATbHOIO ra3a B IPOLECCe, MPOUCXOISIIIEM O

3aKOHY T=T0+aV2, rne Tp ¥ o — TOJOXKHTCIbHBIC NOCTOSHHBIE, V — 00BbeM MOJsi rasa.

N300pa3uTh mpuMepHbIi rpaduK 3TOTO Mpolecca B mapamerpax p, V.

5. [IBa Mos maeanbpHOro raza npu temmneparype 7o = 300 K oxyanunu n30Xopuyecku, BCIEICTBUE YETO
ero JaBlieHMEe yMeHbIIMIoch B N = 2,0 pa3a. 3aTteM ra3 nM300apHuecKd pacIIMpWIM Tak, 4TO B
KOHEYHOM COCTOSIHMM €ro TeMIEpaTypa CTajla paBHOM IepBoHadanbHOW. HallTu konudecTBo Temua,
MOTJIOLIEHHOI0 a30M B JaHHOM IIpoLiecce.

6. neanbHblii Ta3 COBEpIIACT LUKJ, COCTOSAIIMKA M3 HM30XOPHI, aauadaThl M W30TEPMBI, IpUYEM
M30TEPMHUUYECKUI NPOLIECC MPOUCXOIUT NIPU MuHuMavHou temneparype nukina. Haiitu KITJ[ nuxa,

€CJIM TeMIICpaTypa T B ero npeaciiax U3BMCHACTCA B 71 pas.

Pazjen 2. DjieKTpU4ecTBO U MATHETH3M
KonTpoubnas padora Nel

Bapmuanr |.

1. Toukwuil crepxeHb uMHOM L Hecér Ha cebe
3apsa (, pPaBHOMEPHO pAaCHOpEAENEHHBIA 10 €ro
qnuHe. Halth Hanpsok€HHOCTh E 3IIEKTPUYECKOTO

MOJIsI B TOUKE, JISXKAIEH Ha OCH CTEPXKHS M yIaJEHHON Ha paccTosHUM L OT ero mpaBoro KoHma (cMm.

puc.).

2. Ilap paguycom R = 10 cm 3apsikeH ¢ 00beMHOM IIOTHOCTBIO p, 3aBUCSINEH OT paccTOSIHUA I

OT IIEHTpa Imapa Mo 3aKoHy: p = p,RIr, tae p, = 1 mxKn/m®. Haiigure Pa3HOCTh TMOTEHIIHATIOB AQ
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MCXKAY LHCHTpPOM MIapa " TOYKOM Ha €ro MOBCPXHOCTHU, a TAKIKC HAIPSKCHHOCTL I10JIA BOJIM3H

IMOBCPXHOCTH 1Iapa.

3. KonnmeHcarop cOCTOMT W3 JBYX KOAKCHAJIbHBIX UWJIUHAPOB JUTMHOU 7

L=10cm wu pamuycamu Ri=1lcm wmw Ry=2cm, COOTBETCTBEHHO, H

JOUBJIEKTPUYECKON LUIMHIPUYECKON BCTABKM TakOM jK€ IJIMHBI K3 300HMTA,

BIUIOTHYIO TPHUMBIKAIONIEW K BHYTPCHHEMY IIWIMHAPY, C C
. . | |
tonmuHoi h=05cu ¥ IUIIEKTPUUECKON MPOHHIIAEMOCTHIO T
Haiitn snexkrpoeMkocTs KoHAeHcaTopa. KpaeBeiMu ¢ dekramu 3C C
| | | |
npeHedpeys. [ |1
&

4. Kakoil 3apsn mnporey€éT uepe3 TraJbBaHOMETp B IIENH,

MOKa3aHHOM Ha PUCYHKE, €CJIN 3aMKHYTbH KJIFOY K? HapaMeprI QJICMCHTOB LCIIU 3aJJaHbI.

5. JIBa ucrounuka toka ¢ DJIC E;=4B u E; = 3 B u npeHeOpe:)KUMO MaJbIMA BHYTPEHHUMH
CONPOTHUBIICHUSIMU BMECTE€ C TpeEMsl PE3UCTOpPaMH, HMEIOLUIUMHU
compotuBiieHuss R1=20m, R;=10m u R3=60m, o6pasyior

3aMKHYTYIO LICIIb, KaK IMTOKA3aHO HAa PUCYHKCE. OHpeI[eJ'II/ITL CUIIy TOKa |2

yepes pe3nucTop Ry U TEIIOBYIO MOITHOCTD P, BBIJEIAIOIIYIOCS HA HEM.

KonTposbsHas padora Nel

Bapuanr I1.

1. Toukuii crepxenb anmuHoM 2L Hecér Ha cebe
3apsg (, paBHOMEPHO pacnpeAes€HHbIA 10 €ro
anuHe. HaliTu moTeHuan ¢ 31eKTpUYecKoro mojs B
TOYKE, JIXKAIIEH Ha OCH CTEP)KHS W yJTaJIEHHOW Ha paccTOSTHUU L OT ero mpaBoro koHma (cMm. puc.).

IloTenunan OCCKOHEYHO y,HaHéHHOﬁ TOYKHU IMPUHATH PaBHBIM HYIIIO.

2. Ilnockas mmactuna TommuHON 2d = 4 cm 3apsbkeHa ¢ 00bEMHON TUIOTHOCTBIO O, 3aBUCSIIEH OT
paccTosHus X oT CPEIUHHOM TUIOCKOCTH o 3aKOHY:

p=po(L— x/d), rme p,=10mxKn/n®. Onpenemure pasHoCTb



MOTEHINAIOB A@ MEXIYy TOYKOM, JIeKallell B CPEAMHHOM IUIOCKOCTH IIJIACTHHBI M TOYKOW Ha €€

IMOBCPXHOCTH, a TAKIKC HAIIPAKCHHOCTD I1OJIA E BOmu3u MMOBCPXHOCTHU IIJIACTHUHBI.

3. JIBe KOHIEHTpUYECKHE MeTaumyeckue cdepbl paguycamMu Ri=2cu u Ry =3 cu obpa3yroT
cepuueckuii KoHaeHCATOP. BHYTpeHHsst chepa mokpeiTa cinoem napaduna toamunoi h = 0,5 cu ¢

I[HBJ'ICKTpPI‘IGCKOﬁ IIPOHHUIAECMOCTBIO € = 2. Haiitu SJICKTPOCMKOCTE TAKOI'O KOHJACHCATOPA.

o .. o C 2C
4. Kakoii 3apsi IpoTed€T yepe3 ralbBaHOMETpP B IICTH, IIOKA3aHHOHN Ha ] Nl
1 1l
pHCYHKe, eciii 3aMKHYTb Ki1rou K? [TapameTpbl 2J1eMEHTOB 1IeTH 3a/IaHbI. K
2C Cc
5. Pesuctopbr  comporuBieHusmMu R | | | |
I I
_I + A B =5 0m, Ry =1 Om, Rz =3 Om u ucrounux I:g
toka ¢ DJC E; =1,4 B coenwHEeHbI, Kak
R R R o
[] ! 2 ® mokasano Ha pucynke. Onpenenuts DJIC E, nctounnka Toka, KOTOPBI
HY)KHO TOJIKITFOYUTH K KJieMMaM A u B, 4To0bI B pesuctope Rs mien Tok

B YKa3aHHOM HaIIpaBJICHUU U Ha HEM BBIJICIISIACh TEILIOBAsS MOIIHOCTh

P3= 3 Bm. BHyTpeHHHMHU CONPOTHBIICHUSIMA UCTOYHUKOB TIPEHEOPEUb.

Pa3nea 3. BoaiHoBble nponeccsl. OnTuka. KBantoBas gusuka.

KonTtpoabnas pabora Ne 1

Bapuanr |

1. Haiitu pasHocTh (a3 koneGaHMi B JIByX TOUKAX, HAXOMISIIMXCS Ha MEPHEHIUKYISApE K (QPOHTY
BOJIHBI Ha paccrosHuu |=20 cM Apyr oT apyra, eciii yactora KojeOaHuil uCTOYHMKA paBHA v =510

I'1, a ckopocTh 3ByKOBOM BOJIHBI B Bo3ayxe v =340 m/c.

2. [Tnockast snexTpomarHutHas BoiHa E = En,coS(wt-Kr) pacmpocrpansercs B Bakyyme. Cumtas
BekTOpbl Ep u K m3BecTHhIMH, HaliT BekTtop H Kak (yHKIMIO BpeMeHH ! B TOYKE C paJdycoM-

BekTopoMm I = 0.

3. Ha xakoM paccTOSIHUM OT COOMpAIOLIEH JHMH3BI CIeIyeT MOMECTUTh MPEIMET, YTOObI MOIYyYUTh

npsiMoe uzoopakenue, ypeaunuenHoe B K = 3 paza. Ontuueckast cuna mua3el D = +10 onmp.
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4. Ha TOHKYIO IJICHKY NaJiaeT MapauleibHbIA MydoK Oenoro cBera. Yron majaeHus a = 52°. Haiitu
TONMIUHY TWIeHKH (7 = 1,33), mpu KOTOPOH 3epKAIBHO OTPAKEHHBIM CBET OYJET OKPAIICH B MKEJITHII

et (A = 600 HM).

5. Yron ¢ Mexay mMakcuMymamu 1-ro U 2-ro nmopsakoB cocraBiseT ¢ = 8°. HaliTu niauHy BOJIHBI
MOHOXPOMAaTHYECKOTO CBETa, IMAJAlOLIEr0 HOPMAlIbHO Ha AUGPAKIUOHHYIO PEIIETKY, €ClIU ee

nepuox d = 3,11 Mxm.

KonTpouabnas padora Ne 1

Bapmuanr |1

1. Haiftu ckopocTh 3ByKOBOM BOJIHBI €CJIM pa3HOCTh (pa3 koseGaHUil B ABYX TOYKAX, HaXOIALIMXCS
Ha MEePHCHAMKYJIIpe K (GPOHTY BOJIHBI Ha paccrosiHud |=20 cM apyr ot apyra cocrasisier 0.6m, a

4yacToTa KojiebaHui uctounuka papHa v =510 I'm.

2. B BakyyMme pacnpocTpaHsSeTcsl IIIOCKas dJIeKTpoMarHuTHas BonHa E = e/Encos(wt — kx), rme ey —
oprocu Y, En =160 B/m, k=0.51 M. Haiitn BekTOop H B TOuke ¢ KoOopaAMHATON X = 7.7 M B MOMEHT

t =33 Hc.

3. PaccrosiHre MeXIy MpeIMEeTOM H €ro MPsIMBIM H300pa)kKeHHEM, JaBaeMbIM TOHKOHM JIMH30M B TpU
pasa 0oJIblie PAaCcCTOSHUS MEXIY JHH30# U mpeameroM u paBHo | = 1w, Haiitu onTudeckyro cuiy

JINH3EI.

4, HaifTu pandychl IEHTPAJbHOTO MW TMATOTO TEeMHOro kojenr HpoToHa, ecnmu  Mexmay
TUIOCKOBBIMYKIION ~ JTUH30HM, paauyc KpUBH3HBI TOBEpXHOCTH KoTopor R = 500 MM, wu
TJIOCKOMAPAJUIENFHON TIAaCTUHON HanmuT OeH3oun. [lokazaTenu mpenoMiieHUs TIIACTUHBI M JTUH3BI
onuHaKOBbl. HaOmio/eHus BBIMOTHSIOTCS B OTpaxkeHHOM cBeTte ¢ A = 589,3 um. Ilokasarens

npenomiteHus 6ernsomna n = 1,5012.

5. Ha nmu¢pakuuonnyto pemietrky ¢ N = 500 mrpux/mMMm mnamaer Oenblif cBeT. 3a pelIeTKoH, B

HETOCPEICTBEHHON OJIM30CTH K HEM, yCTaHOBJIEHA coOMparoias JinH3a ¢ POKYCHBIM paccTosiHueM f
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= 2 M. B (QokanbHON MIOCKOCTH JHMH3BI YCTaHOBJIEH 3KpaH. OmnpenenuTts AIMHY crekTpa 1-ro

TOPSIIKA, €CIIA TPAHUIBI BUIUMOTO criekTpa Aq = 404,66 HM 1 Ay = 656,26 HM.

KonTpoabHasi padora Ne 2

Bapmuanr |

1.TemrniepaTypa BoibGpPaMOBOM HUTH Hakajla B 25-BaTTHOM DJICKTPUYECKOM JaMIIOYKE paBHA
2450°K, a ee wuzmydenue cocraBisieT 30% wusznaydeHuss aOCONIOTHO 4YEPHOro Tejla MPH TOM ke

TEeMIIEpaType U MOBEPXHOCTU. HalTh momans NOBEPXHOCTH HUTU HaKala.

2. KakoBa jmnmuHa BONHBI J¢ bBpoiisis 37MeKTpOHOB, BBIOpackiBaeMbIX Tpu  ¢GoTtoddderre ¢
MOBEPXHOCTH LWHKOBOW IUIACTUHKH, OCBEIIAEMOW CBETOM PTYTHOW JIAMIIBI, COACpIKAIICH JTHHHIO

JUTHHOM BOJIHBI 365 HM. PaboTa BeIX0/a 31eKTpoHa /i IMHKa paBHa 3,32 3B.

3. Ilog HEKOTOPHIM K MEPBOHAYATIBHOMY ITYYKY PEHTTEHOBCKHX JIy4ed ¢ IIMHON BOJMHBI A=10 M
KOMIITOHOBCKOE CMEIIEHUE OKa3ajloch paBHbIM AA=2.4 mm. Kakas sHeprus nepenaHa mnpu 3TOM

anekTpoHam otaauu? [log kakum yriom ¢ paccenBaroTcst POTOHBI?

4, OI_IGHI/ITB BpeMsA IIEpeXoZa JJICKTPpOHA MCEKAY Op6I/ITaMI/I B T'OJIOBHOH JHHHUU cepun BanbMepa

JJIA BOI[OpO)IOHOI[O6HOFO HWOHAa JIMTU.

5. DNeKTpOH ¢ KuHeTthyeckod HsHepruerd T=20 »B HaxoauTcs B METAUIMYECKON MBIIUHKE
auametrpoM d=0.5 MkM. OLeHUTh OTHOCHUTEIBHYIO HETOYHOCTh, C KOTOPOH MOXET OBITh OIpejieieHa

CKOPOCTD DJICKTpPOHA.

KonTtposbHnas pa6ora Ne 2

Bapuanr 11

1. AGCOMIOTHO YepHOE TENIO OCTHUIO 110 Temmnepatrypsl 977°C, B pe3ynbTare 4ero JjIMHa BOJTHBI, Ha
KOTOPYIO MPUXOJUTCS MaKCUMyM (YHKUUHU paclpeiesieHus SHEPTruu B CIEKTpe, U3MEHUIa CBOIO

BennuuHy Ha 1.16 Mk. OnpenenuTs Ha4aIbHYIO TEMIIEpATypy Tela.

2. OHpe,Z[CJ'II/ITB JJIMHY BOJIHBI OC BpOﬁHH OJICKTPOHA, BBUICTCBUICTIO M3 IE3UA INPU OCBCHICHHUU

cBeroM ¢ anuHoi BotHBI .40 mxkM. PaGoTa BeIxoa snekTponHa ais ne3us 1.89 3B.
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3. [Tox HEKOTOPHIM K MEPBOHAYAIBHOMY MyYKY PEHTI'CHOBCKHX JTy4dell ¢ AIUHOW BOJMHBI A=10 mM
KOMIITOHOBCKOE CMEIEHUE OKa3aloch paBHbIM AA=2.4 mm. Kakas sHeprus mepegaHa Mpu STOM
anekTpoHaMm oTaauu? OmnpenenuTs yroil o MEXKIy HalpaBICHUEM JBWKCHUS DJJICKTpPOHA H

TpaeKTOpueil HEOTKJIOHUBIIUXCS (POTOHOB.

4. OneHUTH BpeMsl Mepexoja JEKTPOHA MEXIy opOUTaMH B TOJIOBHOM nuHHMM cepuu Jlaiimana

JUTS. BOAOPOIONIO00HOTO HOHA Oopa.

5. [Ipoton ¢ kuHeTHueckoi sHeprueii T=10 5B HaxomuTcs B METAIMYECKON TMBUTMHKE
auametrpoM d=1.5 MkM. OLEHUTh OTHOCUTEIBHYIO HETOYHOCTh, C KOTOPOH MOXET OBITh OIpejieieHa

CKOpPOCTH IPOTOHA.

5.2.4 Bomnpocsl 1JIsi YCTHOTO ONpoca

Paznen 1. ®uznyeckue 0CHOBbI MeXaHUKH. TepMoanHamMuka.

36. MatepuanbpHas Touka U aOcomoTHO TBEpAoe Teno. Cuctema orcuéra. Panuyc-Bekrop. 3akoH
nskenus. Tpaexkropus. [1yte u nepemenienue. Ckopocts. Yckopenue. ['onorpad ckopoctu.

37. PaBHOMepHOe nIBMKeHHE. PaBHOyCKOpeHHOE IBMKEHHUE. J[BHKEHHE TOYKH IO OKPYXHOCTH.
VYrioBass CKOpOCTh M YIioBoe yckopenue. HopmanbHOe M TaHreHumanpHoe yckopenus. Ilosmnoe
YCKOpEHHUE.

38. Ilepsbrit 3akoH HetoroHa. (3akoH uHepuuu [anmunes). AJJIUTUBHOCTh M 3aKOH COXPaHEHHMs
MAacChbl.

39. Cuna.. Bropoii 3akoH HpioTOHA Kak ypaBHEHWE BHWKEHUs. Poib HadanbHBIX ycioBui. Tperuii
3aKk0oH HproTOHA.

40. 3akoH COXpaHEHHs UMITyJIbCa /Ui CUCTEMbl MaTepHaIbHBIX TOUEK.

41. Lentp macc. Teopema o JBUKEHUH LIEHTpa Macc. [Ipumepsl.

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

43. PaGora. Pabora TmOCTOSHHON CHJIBI TpU MPAMOJIMHEWHOM JABWXKeHHHM. Pabota mpu
KPUBOJIMHEWHOM JIBUJKEHUHU. MOIIHOCTD.

44. 3aKOH COXpaHEHHUs MEXaHWYEeCKOW 3Hepruu. MOMEHT CHJIbl © MOMEHT UMIYJIbCa OTHOCUTEIHHO
HETOJABMKHOM TOYKH W HEMOABUKHOW OCH. Y PAaBHEHUE MOMEHTOB.

45. 3aKkoH cOXpaHEHHs] MOMEHTAa UMITYJIbca /Ul CUCTEMbl MaTepHAIbHBIX TOUEK.

46. 3akonsl Kernnepa. Kocmuueckne ckopocTH.

47. MOMEHT MMIlyJIbca U KHWHETHYeCKas SHEeprusi TBEPIOTO Tela, BPaIIarOIIerocsi OTHOCHUTEIBHO
HEIOJABUKHOM OCH.

48. MowmeHT uHepuuu. Y

49. paBHEHHE MOMEHTOB JJIS BpaIIeHUs TBEPAOTO OTHOCUTEIHHO HETOABHKHON OCH.
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50. YpaBHeHUs IBHXKEHUS U paBHOBECHs TBEpHOTro Tena. Yucio creneHeil cBoO60abI TBEPIOTO Tena.
51. Ilepuon u yactoTa Konebanus. I'apMoHHUECKUE KOIeOaHUS.

52. CBoOojaHBIC U BBIHYK/ICHHBIC KOJleOanus. Pe3onaHc.

53. CoOoaHbIC HE3aTyXawInmue KojieOaHWs TIpy3a Ha MPYKHHE (FapMOHUYECKHUN OCIUIUIATOP).
MaremaTnueckuii MasiTHUK. @U3HYECKUI MasTHHK.

54. I'apMOHUYECKUI OCHUIUIATOP C BI3KUM TPEHUEM.

55. JlorapudMuueckuii IEKPEMEHT 3aTyXaHUs U JOOPOTHOCTh OCHUIUIATOPA.

56. Moup BemectBa. Uucino ABoraapo.

57. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONW TEOPUH UIE€ATIBbHOTO ra3a.

58. MonekynsipHO-KHHETUYECKUI CMBICI TeMIlepaTypsl. Pacnpeenenne KHHETUIECKOW SHEPTUH IO
CTETEeHSM CBOOO/IBI.

59. VpaBHeHUE COCTOSIHUS HICATBHOTO ra3a. 3aKOHBI UACATBHOTO rasa.

60. YpaBuenue cocrosiHus ra3a Ban-nep-Baanbca.

61. BuyTpeHHsist SHEprHs UACaIbHOTO raza. Pabora B TEpMOJMHAMUKH.

62. PaboTta mjeanbHOro ra3a B H30MpoIeccax.

63. TemnoémkocTts. [lepBoe Hayamo TEPMOIUHAMHKHU.

64. Anmabartmdeckuii mporiecc. YpasHenue [lyaccona.

65. Temnosas mamuHa. KosddummeHT mose3Horo AeiCTBUS TETUIOBON MAITUHBIL.

66. Lukn Kapho.

67. DHTponus UJealbHOTO rasa.

68. daza Bemectra. ®a30BEIi TIEPEXOT.

69. VnenpHas Terora muaBneHus. [lapoobpa3oBanue u KoHAeH cAus. Mcmapenue.

70. Hacslmennslii nap. Bnaxsaocts Bozayxa. Kunenue.

71. YpaenbHas TEIUIOTa NapooOpa3oBaHMUs.

Pazjen 2 DiieKTpUYeCTBO U MATHETH3M

28. DneKTpUYEeCKHi 3apsi U SJIEKTPUIECKOe IOoJIe.

29. Hanpspk€HHOCTB - CHITOBAsl XapaKTEPUCTHKA TOJIS.

30. 3akon Kymona. [Toyrie Toueqroro 3apsja.

31. IloTok BeKTOpHOTro TMOJsA. OJJEeKTpocTaTHuyeckas TeopemMa [aycca B MHTErpaJbHOW U
muddepeHManbHON Gopme.

32. Ilpumenenune Tteopemsl ['aycca anms pacu€ra anekrpoctarudeckux mnojeil. Ilome cdepsl u
0ECKOHEUHOW TUIOCKOCTH, PaBHOMEPHO 3apsDKEHHBIX 110 TOBepxHOCTH. [lome OeckoHeuHOoro

UWIMHJIPA U I1apa, paBHOMEPHO 3apsKEHHBIX IO 00BEMY.
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33.

HOTGHHH&HBHOCTL QJICKTPOCTATUYCCKOI'O ITOJIA. TeopeMa O OUPKYJIALNUN IJICKTPOCTATUUICCKOIO

I10JI4.

34.

Paznoctes mnorenmmanoB. Ilorenmuman. IloreHuman moyis TodedHoro 3apsiaa. [lpuHiumn

CYNEPIIO3NIHH AJId IIOTCHIATIOB.

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

CBs13b HaNPsKEHHOCTU U noTeHana. CUI0BbIE IMHUU U SKBUIIOTEHIIUAJIbHBIE TIOBEPXHOCTH.
DneKTpUUYECKOe MOoJI€ B BelecTBE. BekTop nonspusanuu.

BekTtop anexrpuueckoit nHaAyKuuu. [lonspusyeMocTs U TuanieKTpudeckas IpOHUIIAeMOCTb.
Teopema ["aycca aJist AMIIEKTPUKOB.

DJIeKTPOEMKOCTS HPOBOJHUKOB U KOHEHCATOPOB. EMKOCTh yeMHEHHOTO IPOBOIHHUKA.
EMKkocTh KOHIeHCaTOpA.

[Tnockwuii koHaEHCATOP.

Cdepuyueckuii KOHIEHCATOP.

CoenMHeHNs KOHAEHCATOPOB B AJIEKTPUUECKON LEeNU. DHEPrus 3apsuKEHHOr0 KOHIEHcaTopa.
3akon Oma B quddepeHnnansHon hopme.

3akon OMma B uHTerpainbHoil popme. ConpoTruBIEHUE MPOBOTHUKA.

[TocnenoBarenbHOE U MapaieIbHOE COSTUHEHNE TPOBOTHUKOB.

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.

TernnoBoe AeHCTBUE AIEKTPUUECKOTO TOKA.

3akoH Jlxoyna-Jlenua.

CropoHHME CHIIBI. DNEKTPOABUKYIIAs CHJIa UCTOYHUKA TOKA.

3axoH OMa ¢ y4€TOM CTOPOHHMX CHIL.

3axon OMa 1J1 3aMKHYTOM LIeTH.

ITpaBuna Kupxroda.

MarnutHoe nosue. 3akoH Amnepa. MHayKus MarHuTHOTO TOJIA.

3akon buo-Caapa-Jlamaca.

[IpuHOMI cyneprno3uuy MarHUTHBIX TOJIEH.

MaruuTHOE 110JIe 0€CKOHESYHOTO HpHMOHHHeﬁHOFO IMpOBOAHHKA C TOKOM. ITone KpYTOBOT'O BUTKaA

C TOKOM Ha €10 OCH.

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

Cuna Amnepa. Cuna JlopeHnia.

Teopema ["aycca 711 MAarHUTHBIX TIOJIEH.

TeopeMa 0 HUPKYJIALMU MArHUTHOTO TTOJIS.

MarnuTHO€ 1oJyie 6eCKOHEYHO JITMHHOTO COJIEHOU A ¥ TOPOUAATIBHOM KaTyIIKH.
[Tonsartue o nua-, napa- u peppoMarHeTu3Me.

Teopema 0 HUPKyYIAUM MArHUTHOTO OJISI B BELIECTBE.

SIBrieHME NEKTPOMAarHUTHOM MHAYKIMU. 3aKoH Dapanes AJisl 3JIEKTPOMAarHuTHOM UHAYKIUH.
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65.
66.
67.

IIpaBuio Jlenna.
Camounnaykuus. MTHAYKTUBHOCTD.

B3anmounnaykuus.

68. 9Hepr1/1;1 MArdvuTHOr'O I10JIs1 KaTymIKH € TOKOM. OOBéMHAsT IIOTHOCTH OHEPIrur MArHuTHOI'O

I10JI4.

69.
70.
71.
72,
73.

[Tepexoaubie nponeccel B RC- u RL-nemsix.
YcnoBue KBa3uCTallMOHAPHOCTH.

KonebaTenbHbIN KOHTYD.

CoOcTBeHHAs 4acTOTa HE3aTyXaloUINX KOJIeOaHUH.

3aryxaromue kojedanusd. Jlorapupmuueckuil JI€KpeMEHT 3aTyXaHus

K0J1e0aTEIbHOIO KOHTYpa.

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

[TonyyeHnue nepeMeHHOro ToKa.

PesucTop B ienu nepeMeHHoro ToKa.

TernnoBoe AeHCTBUE TEPEMEHHOTO TOKA.

JleficTByO11I€E 3HAUCHUE HAIIPSKEHUS U CUJIBI TOKA.

KonneHncarop u kaTymka MHIYKTUBHOCTH B LIEIHM IEPEMEHHOIO TOKA.
Pe3onanc B nienu nepemenHoro Toka. [Ipeodpa3oBanue nepeMeHHOT0 TOKA.

Tpancdopmarop.

U J100pOTHOCTh

O6006menus Teopun Makcsenna. BuxpeBoe anektpudeckoe nose. Tok cmenienus. [Ipumepsi.

Cuctema ypaBHeHU MakcBesula B MHTETpalbHOM hopme.
Cucrema ypaBHeHuit MakcBesuia B tuddepeHiuansHoi popme.

[IIkana 37€KTPOMarHUTHBIX BOJIH.

Pa3nea 3. BoatnoBblie nponeccsl. OnTtuka. KBantoBas gusuka

37. BomHOBOE ypaBHEHUE.

38. YpaBHEHHE MOHOXPOMATHUECKOM Oeryieil BOIHBI.
39. OcHOBHBIE XapaKTEPUCTHKH BOJIH.

40. DieKTpoMarHuTHEIC BOJIHBI. BoJTHOBOE ypaBHEHUE.

41. CkopocTh pacrpoCcTpaHeHHsI SJIEKTPOMAarHUTHBIX BOJIH.

42. DNeKTpOMarHuTHas  TpPHpPOAA  CBETa. OnTtuyeckuii W BUOWMBIA  JUAIIa30HBI

9JIEKTPOMArHUTHBIX BOJIH.
43. BonHoBoe ypaBHeHHe. CKOpOCTh CBeTa.
44. "'apMoHnYecKasi BOJIHA.

45. Tlnockue u cepuyeckue BoJaHbL. BonHOBOM QpoHT.
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46.

47.
48.
49.

50.

51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

[Tonsipusanus 371€KTPOMarHUTHBIX BOJIH. JIMHEHAs, KPYroBas, JJUIMIITHYECKAs IOIApU3aliiy.

EcTecTBEeHHBIN CBET.
Hemonoxpomarnueckue BosiHbl. CIIEKTpaJIbHBIN COCTaB CBETOBOTO UMITYJIbCA.

NuTtepdepeniius MOHOXpPOMATUYECKUX BOJIH.

JIlBynyueBas unHTepdepennus. Cyneprno3unus MIOCKUX BOJMH. Pa3HOCTh Xxoma. YcCioBUA

UHTEPPEPEHIIMOHHBIX MAKCUMYMOB I MUHHMYMOB.

I/IHTep(bepeHHI/Iﬂ B TOHKHMX IuIeHKax. Ilomockl paBHOﬁ TOJIIMHBI W PAaBHOI'O HAKJIOHA.

[IpocBeTienne ONTHKY.

Wutepdepenmonnsie npudopsl. bunpusma.

bununsa.

HNurtepdepomerp Maiikenbcona. [Ipumenenne nuTeppepeHInOHHBIX TPHOOPOB.
ITpunumn [roirenca-Openerns.

Hudpakius ceera Ha menu. JudpakiimonHas pacxoauMOCTb.

JudpaxmonHas pemerka. Pazpemaromnas ciocoOHOCTb.

3aKOHBI OTPAKEHUS U MPETOMIICHHUS.

[Tonspu3zanus cBeTa npu OTPaXKEHUU U MperoMiIeHuH. YToa bproctepa.
KoadduumeHTs! 0TpaKeHHUs U MPEIOMIICHHS CBETA.

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

Jucnepcus caera.

BonnoBsoi1 naker. I'pynmnosas CKOpOCTb.

3axon Kupxroda.

AOGCOJIFOTHO YepHOE TeJ0 U ero Mojienb. 3akoH Ctedana-bonbiivana. 3akonsl Buna.
KBanToBas Teopus TemioBoro udnydeHus. @opmyna Ilnanka.

OnTuyeckas MUPOMETPHUSL.

doTtornexTpudeckuit 3 HEKT.

Oddext KomnTona u ero o0bsiCHEHHE HA OCHOBE 3aKOHOB PENIITUBUCTCKON MEXaHHKHU.

KopnyckynsipHast Teopusi CTpO€HHUS BEILIECTBA.

Monaens aroma TomcoHa

OmneiTel 1 hopmyna Pesepdopra.

[TocTtynatel bopa.

OnbiTel @panka u ['epua.

BonHoBele CBOMCTBA YaCTHII.

Omnsithl [leBuccona u Jlxxepmepa. Judpakius 31eKTpOHOB.
I'unoresa ne bpoitns.

[Tpunnun HeonpeneneHHocTH [ aiizenOepra.
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78. Ypasuenue llpénunrepa.

79. BonHoBast icu-QyHKIus 1 ee PU3NIECKUIl CMBICI.

80. ATOMHOE SIZIpO U €r0 OCHOBHBIC XapaKTEPUCTUKU. 3apsI0OBOE U MACCOBOE €JIa.

81. SImepHbIe CHIIBI M IX TIPUPOJIA.

82. M3oTomsl, U30MEPHI U U300apHI.

83. EcrecTBeHHass paguMOaKTUBHOCTh. 3aKOH paJHMOAaKTUBHOIO pacmajga. PaguoakTHBHOE
paBHOBECHE O-pacrall.

84. TynnenbHbIl 2d ek, B-pacnan. DIEKTPOHHBIN 3aXBar.

85. CtpykTypa a5eMeHTapHbIX yacTtuil. KBapku.

5.3. llIkaJbl OlIEeHKHU 00pa30BaTeIbHbIX JOCTHKEeHH

PefiTuHroBass oOLeHKa 3HAHUH  SIBISETCS  MHTErPAJbHBIM  IIOKA3aTeieM  KadecTBa
TGOpeTI/I‘IeCKI/IX n HpaKTI/I‘-IeCKI/IX 3HaHI/II>'I 1 HABBIKOB CTy,I[CHTOB 110 JUCHHUIIJIMHEC U CKJIQAbIBACTCA U3
OLICHOK, HOJIyquHI)IX B X0I€ TCKYHIGFO KOHTpOJ'ISI 158 HpOMe)KYTOqHOﬁ aTTeCTallnuu.

Pe3ynbpTaThl TEKyIIEro KOHTPOJISE M NPOMEKYTOYHOH aTTEeCTallMy MMOJBOMISATCS IO IIKAJe
0aJIbHO-PEUTUHIOBOM CHCTEMBI.

[Ikana Kaxa0ro KOHTPOJBHOTO MEPONPHUATHS JISKUT B mpernenax oT 0 10 ycTaHOBJICHHOTO
MAaKCHUMAJIBHOTO 6anna BKJIFOUHUTECIIBHO. I/ITOFOBaH arTecTagusda 110 JUCITUIINIMHE OLICHUBACTCS 110 100-
OayUTHbHOM ITKajie M MPeNCTaBIsieT co0oi cyMMy 0aioB, 3apab0TaHHBIX CTYJEHTOM MPHU BBHIOJIHEHUN
3aJlaHu# B paMKax TEKYIIEro U MpOMEKYTOYHOTO KOHTPOJIS.

Ntorosas ouieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIAEAYIOIIEH IIKATOM:

Cymma 6amnoB | Onenka o 4-ex 6amibHOH O1ieHka TpeboBaHusi K  YPOBHIO  OCBOGHHIO
IIKaJe ECTS y4eOHOW TUCIUILTUHBI

Ornenka «OTIIUYHO» BBICTABIIACTCS]
CTYIEHTY, €Cli OH TIyOOKO M MPOYHO
YCBOUII MPOrPaMMHBII MaTepua,
HCYEPIBIBAOIIIE, MOCIIeZIOBATEIBHO,
90-100 5 — «omauunoy A YEeTKO W JIOTUYECKU CTPOMHO  €ro
W3laraer, yMeeT TECHO  YBS3bIBATH
TEOPUI0 C TIPAKTHKOW, WCIOIB3YyEeT B
OTBET€ MaTepuall  MOHOTPadUYECKOM

JUTEPaTYPHI.
85-89 B Orenka «XOPOIIO» BBICTABIIIETCS
75-84 C CTYJIEHTY, €Clli OH TBEPAO 3HAET
MaTepuana, TPaMOTHO U IO CYIIECTBY|
4 — «xopouioy
HU3JIaraeT €ero, HE JIOTTyCKasl
70-74 D

CYIICCTBCHHBIX HETOYHOCTEH B OTBETE HA

BOIIPOC.
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65-69 OreHka «YIOBJIETBOPUTEITHHO)

BBICTABIISIETCSL CTYJIEHTY, €CJIM OH HMMEET|
3HAHUS TOJBKO OCHOBHOTO MaTepuaia, HO
3 — HE YCBOWJI €ro Jerajei, JIOMycKaeT
60-64 «yooeremsopumenvroy» | E HETOYHOCTH, HEIOCTATOYHO IPaBUIbHBIC
(hOopMyNIUPOBKHU, HApYIICHUS JIOTUYECKOMU
MOCIIEZIOBATEIbHOCTH B H3JIOXKEHUU
IPOrpaMMHOT0 MaTepHala.

OI_IeHKa «HCYOOBJICTBOPUTEIILHO),
BBICTABJISICTCA CTYIACHTY, KOTOpBIfI HC
3HaET 3HAYUTEIBLHOMN qacCTy
IIporpaMMHOro Marepuajia, HOIIYCKaACT

2 - cyliecTBeHHble omuOku. Kak mpaBuIo,
Hwuxe 60 F
«HEYO0BIIeMBOPUMENbHOY OLIEHKA «HEYJIOBIICTBOPUTEIHHO):
CTaBHUTCSl CTYJICHTaM, KOTOpPbIE HE MOTYT
MIPOJIOJKUTH oOyudeHue oe3
TIOTIOTHUTEIBHBIX 3aHATUN o

COOTBETCTBYIOIIEH AUCIUILIIHE.

6 YYEBHO-METOJUYECKOE N  HUHOPOPMALHMOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI

OCHOBHAS JIMTEPATYPA:
1.  Cusyxun J.B. O6mmii kypc pusuku. Yueb. nocobue: [ns By3oB. B 51. T.1. Mexanuka - 4-e
u3a., crepeot. - M.: ®USMATIINUT; U3n-so MOTH, 2002. -560 c.
2. CasempeB U.B. Kypc obmeit ¢uszuxu: Yue6.: B 5 ku Ku. 1: Mexanuka. M.: OOO
«M3patensctBO AcTtpenb»: OO0 «M3natensctBo ACT» 2002. - 336 c.:u.
3. Hponos U.E. Mexanuka. OCHOBHBIE 3aKOHEBI. - 5-¢ m3., uctp. - M.: JlabopaTtopust ba3zoBbix
3uanuii, 2001. - 320 c.
4.  Hponos U.E. 3agaun no obuieit pusuke. Yued. mocodbue /i By30B. 4-€ U3/., UCIIPABIECHHOE. -
M.: Jlabopatopus ba3zobix 3nanuii, 2001. -432 c.
5. HUponos N.E. 3amaun mo obmieit ¢usnke. Yuebd. [locodue. 9-e u3z., crep. - CIIG.: «Jlanby,
2005.-416 c.
6. Iloanecusiii [I.B., IlleneneB A.A. Jlaboparopusiii mpaktukym. Yacts I. ®dusnveckue OCHOBBI
MexaHuku. - Capos: Cap®THU, 2007. - 56 c.
7. Cusyxus JI.B. O0uwmii kypc ¢pusuku. Yueb. nmocodue: [[ns Bysos. B 5t. T.II. Tepmoaunamuka
U MoJieKyJgpHas ¢pusuka - 4-e usf., crepeot. - M.: ®USMATIINUT; Uza-so MOTH, 2002. - 576 c.
8.  CasembeB U.B. Kypc pusuku: Yueb.: B 3-x 1. T. 1: Mexanuka. MonekynspHas ¢puszuka. M.:
Hayxka. I'n. pen. ¢us.-mar. nut., 1989. - 352 c.
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9. Uponos U.E. ®uzuka makpocucreM. OCHOBHBIE 3aKOHBI. — 5-€ U3[., ucnp. — M.: JlabopaTopus
bazoseix 3uanuii, 2001. - 200 c.

10. Tlomnecusnii J[.B., IlemeneB A.A. JlabopaTOpHbIH TpaKTUKyM. MexXaHUWKa >KHUIKOCTEH.
Tepmonunamuka u MoJekymsipHas ¢pusuka. - Capo: Cap®TU, 2005.-40 c.

11. Cuyxun J.B. O6umii kypc ¢pusuku. Yueb. nocodue: s By3os. B 5t. T.11. Dnexrpudectso -
4-e uzg., crepeot. - M.: DUSMATIINUT; Uza-so MOTH, 2002. - 656 c.

12. CasenweB U.B. Kypc obmieit pusuku: Yue6.: B 5 ku Ku. 2: DnekrpudectBo 1 Maraetusm. M.:
000 «M3narenbctBO Actpenb»: OO0 «M3narensctBo ACT» 2002. - 336 c.:ui.

13. Hponos WN.E. DnexrpomaraerusM. OCHOBHBIE 3aKOHBI. - 3-€ HM3J., Hcip. -M.: Jlaboparopus
bazosrix 3uannii, 2000. - 352 c.

14. HWpogmo U. E. Bomuossie mporiecchl. OCHOBHBIE 3aKOHBI: YueOHOe mocodue it By30B. - M.,
Jlaboparopust bazoBsix 3nanuit, 1999.

15. CasenweB U.B. Kypc o6meit puzuku. T. 4, - M., Actpens ACT, 2002.

16. CagenneB 1.B. COopHUK BOIPOCOB U 3a11a4 1o obmiei ¢pusuke. - M.: Hayka, 2004.

17. CagenweB U.B. CoopHUK BOIIPOCOB U 3a1a4 mo obmen gusuke. Yued. [Tocobue. M.: «Haykan,
1982. - 272 c.

18. Cuyxun JI.B. O6umii kypc ¢usuku. T. IV. Ontuka- M., DUIMAT-JIUT, 2002.

19. CasenseB U.B. Kypc obOmeit ¢usnkn. YueOHOe mocobme s BTY30B. B 5-T KH. KH.S.
KBantoBas ontuka. AtomHas ¢usuka. Puszumka TBeproro Ttena. PuzMka aToOMHOrO sapa M
aneMeHTapHbIX yacTtull. -M.: Actpens-ACT, 2002.-208c.

20. JHernmad A.A., SABopckuii 5.M. Kypc pusuku. YuebHoe mocodue s BTy30B.-M.: Beicm. [k.,
2002. 718c.

21. Cusyxun /J.B. Kypc oOmeit ¢usuxu. T. V. AtomHas u saepHas ¢usuka. M., Ousmariaur
MO®TH, 2002., 782c.

22. bepesun U.A. SAnepnas ¢pusuka. Korcrekr nekuuit. Yue6Hoe nocodue. Cap-dTU, 2003.-66 c.

JOINOJIHUTEJIbHASA JIUTEPATYPA:

1. Jlannc6epr I'.C. Onrtuka. - M.: Hayka, 1976.

2. MarseeB A.H. Onruka. - M.: Beicmas mkoia, 1985.

3. H.U. Kaimtuesckwmii. BomHoBas ontuka, - M., Hayka, 1971.
4. E.W. byrukos. Ontuka. - CI10, HeBckuit Jlnanekt, 2003.

5. M. bops, 3. Bonbd. «OcHoBeI onTHKu», M., "Hayka", 1970 r.
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7 MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHME JUCIUIIJINHBI
MarepuanbHO-TEXHHUYECKOE OOecreueHre BKJIIOYaeT B ceOs clieualbHO 000pylOBaHHbIE
KaOMHEThl U ayIUTOPHH: KOMIBIOTEPHBIE KIJIACCHI, ayIUTOPHH, 00OPYAOBAaHUE MYJIbTHMEIUIHHBIMU

CpeAcTBaMU O0Y4EHHUSI.

8 OBPA30OBATEJIBHBIE TEXHOJIOT'UHU
B coorerctBum ¢ tpedoBanusmu OC HUAY MUOU no BO no HampaBiIeHHUIO MOATOTOBKH
15.03.05 «KOHCTpYKTOPCKO-TEXHOJIOTHUECKOE O0ECTICUeHnEe MAIIMHOCTPOUTEIBHBIX MPOU3BOJICTBY
peanu3alysi KOMIIETEHTHOCTHOTO TIOAX0/1a MPeIyCMaTPpUBaeT IMPOKOE UCIIOIB30BaHUE B YUCOHOM
IpoIecce aKTHUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHIA B COYCTAHWUHU C BHEAYIUTOPHOMH
paboToii ¢ 1eabio GOPMHUPOBAHUS U PA3BUTUS MPOPECCHOHATBHBIX HABBIKOB CTYACHTOB. B pamkax
y4eOHOro Kypca CTYACHTBHI pabOTalT C JIGKIUSAMH PEKOMEHIOBAHHOM JIUTEPATypO#, TOTOBITCS K

KOHTpOJ’IbHOﬁ pa60Te, BBIINTOJIHAOT JOMAIIHUEC 3aJaHHA.

9 METOAUYECKHME PEKOMEHJAIMU IIO OPrAHU3AIMU U3YYEHUSA
JACHUILIAHBL  (JJIS IIPEIIOJIABATEJIN U CTYJIEHTOB)

[TprMepHBIM y4eOHBIM IUIAHOM Ha M3yY€HHUE AUCLMIUIMHBI OTBOJUTCS TpU cemecTpa. B KoHIie
Ka)KJI0T0 CEMECTpa MPETyCMOTPEH 3aueT C OLEHKON U dK3aMeH.

N3yuenne yuyeOHOM aucuuruimHbl «PuU3UKa» NpeArnonaraeT OBJaJeHHe MaTepHalaMu

JIEKLUH, ydeOHUKa, IPOrpaMMbl, paboTy CTYAEHTOB B XOJI€ MPOBEJCHHS CEMUHAPCKUX 3aHITHMH, a TaKxkKe
CHCTEMaTUYECKOE BBINOJIHEHUE 3aJaHUN /111 CaMOCTOSATENbHON paboThl CTYJEHTOB. B ocHOBe MeTona
u3ydenus ooduiero kypca ¢puszuku B Cap®TU nexur unes enuHcTBa GU3NKKU Kak HAYKU U TITYOOKOH
B3alMOCBSA3M pa3IUYHBIX €€ 4YacTed. JlaHHBIM METOJ YAENAeT IJIaBHOE BHUMAHHUE H3YUYEHUIO
OCHOBHBIX IPUHIUIOB (PM3UKHU U MTO3BOJISET 3aJI0KHUTh IPOUHYIO OCHOBY (DYH/IaMEHTAJIbHBIX 3HAHUH.

B xonme nekimii pacKpbhIBatOTCS OCHOBHBIE BOIIPOCHI B paMKaxX pacCMaTpUBAEMOMl TEMBI, JIENarOTCs
aKIIEHThI Ha HanOoJIee CII0KHBIE U UHTEPECHBIE TIOJIOKEHHS U3y4aeMOoro Mareprana, KOTOpble JOKHbI ObITh
IIPUHATHI CTYJIEHTaMH BO BHUMaHHe. Marepuaibl JEKIMi SBISIOTCS OCHOBOW JUIS IIOATOTOBKU CTYZIEHTA K
CEMUHAPCKUM 3aHATHUSIM, JIaOOpaTOpHbIM paboTaM W BBIMOJHEHUS 3aJlaHUi CaMOCTOSITENIBHOM paloTHI.
Tarke 11 CcaMOCTOATENBHOW TOATOTOBKM DAa3ZIeioB, YKa3aHHBIX IIpenojaBaresieM, Heo0XoauMa
nuTeparypa, Kotopas Haxoautcs B oudmoreke CapdTU HUAAY MUDN.

OCHOBHOI LIENBI0 CEMUHAPCKUX 3aHATHI SIBIISIETCS KOHTPOJb 3a CTENEHBIO YCBOEHMS NPOWIEHHOIO
Marepuaia, XOJOM BBIIOJHEHHUS CTYJICHTaMH CaMOCTOSITETIbHOM palboThl M paccMOTpeHHe HauOoree

CJIOXKHBIX U CIIOPHBIX BOIIPOCOB B paMKaxX TEMbI CEMUHAPCKOI'O 3aHATHS.
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CamMocrosiTesbHas pa60Ta CTYACHTOB BKJIIOYACT IIOATOTOBKY K CCMHUHAPCKUM 3aHATUSAM B
COOTBCTCTBUM C BOIPOCAMH, IIPCACTABJICHHBIMUA B PII mo JUCHUIIIINHE, BBIIIOJIHCHHUC 3a;[aH1/1171 I
CaMOCTOSITETIbHOM PabOThl CTYIEHTOB, PELIEHHE TECTOB M 3ajay, JIp. 3aJaHus AJIsl CaMOCTOSITENBbHOM
PabOThI BHIMOJIHSAIOTCS CTYJIEHTOM B IMCBMEHHOM BUJIE.

[Ipu HeoOX0AMMOCTH B MpoLiecce padOThI HAJl 3aJaHUEM CTYIECHT MOXKET MOYYUTh UHAUBUIYATbHYIO
KOHCYJIBTAIIMIO Y TPEToIaBaTelisl.

Kpome Toro, npenycMoTpeHo mpoBeeHIe UHAUBUAYAIbHON paboThl (KOHCYJBTAIMI) CO CTYIEHTaMU
B XOJI€ M3YUCHHUS MaTepralia JaHHOM AUCLIUTUTHBL

[IpenogaBanue NUCUUIUIMHBI TpeOyeT B KaXKJI0M TeMme BBIIECIUTH Hanboyiee BaxKHbIe, Oa30BbIC
MOMCHTHI U CACJIAaTh aKIICHT Ha HUX. HpeI[JIaFaeTCSII

- B pasaciic 1 O6paTI/ITI> BHUMAHHC HAa YPAaBHCHUS, OIMMCBIBAIOINIME 3aKOHBI ABUKCHHUA TCII, KaK
Ha quddepeHnnanbHble ypaBHeHHS; Ha 1-e U 2-¢ Havyalla TepMOIMHAMUKH;

- B pazzene 2 oOpaTUTh BHUMaHUE HA 3aKOHBI MIEPEMEHHOTO M TMOCTOSIHHOIO TOKOB, a TaKkKe
OCHOBHBIE 3aKOHBI MarHETHU3Ma (3aKOH AJIEKTPOMArHUTHON MHAYKINH, 3akoH bro CaBapa Jlamnaca);

- B paszmeine 3 oOpaTWTh BHHMAaHHE Ha BONPOCHI, KACAOIIUECS BOJHOBOW IMPUPOABI CBETA
(uaTepdepeHnno, AUPaKIK, MOISIPU3ALNI0, AUCIEPCUI0); a TaKKe BOMPOCHI, Kacarollrecs

HBOﬁCTBeHHOﬁ IpUupoabl HaCTUL, CTPOCHUA aTOMA U AJpa.

[IporpamMMma coctaBiena B cooTBeTcTBUM ¢ TpeboBanusimu OC BO HUAY MUDU k obs13aTenbHOMY
MUHUMYMY COJ€p’KaHUsI OCHOBHOH o0Opa3oBarenbHONW mporpaMMmbl 1mo HampasiaeHuto 15.03.05

«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00eCTIeueHre MAIIMHOCTPOUTENbHBIX TPOU3BOJICTBY.
IIporpammy cocraBuiI: E.I'. Kocsax

IL.T. Ky3Henon

Penenzenr: H.C. llleBsaxosB
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