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[Tporpamma mnepeyTtBepxkaeHa Ha 202 1202 y4eOHBII TO ¢ U3MEHEHUSAMHU B COOTBETCTBHU C

CEeMECTPOBBIMU Y4YE€OHBIMHU IUIaHAMH akajgemudeckux rpynn OUTD, OTO wna 202 1202

y4eOHBIN TO/I.

W. o. 3aB. xadenpoit OD E.I'. Kocsx
[Iporpamma nepeytBepxkaeHa Ha 202 /202 y4eOHBIN TOJl C U3BMCHEHUSIMU B COOTBETCTBHH C
CEMECTPOBBIMHM YYEOHBIMU IIIaHAMHU akageMuudeckux rpynn OUTD, OTD na 202 /202

y4€OHBIN TO.

W. o. 3aB. xadenpoit OD E.I'. Kocsx
[Iporpamma mepeytBepkaeHa Ha 202 /202 y4eOHBIA TOJ] C M3MEHCHUSMH B COOTBETCTBHH C
CEMECTPOBBIMU y4YeOHBIMU IUIaHAMHU akajgeMudeckux rpynn OUTI, OTO na 202 /202

yueOHBIi TO/I.

U. o. 3aB. xadenpoit OD E.I'. Kocsx
[Iporpamma mepeytBepkaeHa Ha 202 /202 y4eOHBIN TOJl ¢ UBMEHEHUSIMU B COOTBETCTBHH C
CEeMECTPOBBIMU Y4E€OHBIMHU IUIaHaMHU akajgemuyeckux rpynn OUTI, OTD na 202 /202

yueOHBIN TO/I.

W. o. 3aB. xadenpoit OD E.T". Kocsx
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AHHOTALIUA
[IpencraBiena mporpamma o0Iero Kypca (GU3HMKH, pacCUYMTaHHAs Ha 5 cemecTpoB. lIpuBeneHa
MoHe/eIbHas pa3OMBKa HM3ydyaeMbIX TEM, HOMepa 3ajad, pelIaeMblX Ha CEMHHApax, MPUMEPHI
KOHTPOJBHBIX paboT, 3agaud Il CaMOCTOSITENIbHOTO pEILIEHUs, CIHCOK PEeKOMEHAYeMOi

JIUTEPATYPHI.

1. IEJIA 1 3AJIAYY OCBOEHM S YYEBHOM JUCIHUITIJINHBI
B ocnoBe merona m3ydenusi obmero kypca ¢pusuku 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 JIOCTAaTOYHO IIUPOKOW TEOPETUYECKON MOJIrOTOBKU B 00JIaCTH
buznku;

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

e (opMHUpOBaHME y CTYAEHTOB HAYYHOTO MBIIUICHUS U MOHMMAHUS T'PaHUL MPUMEHHMOCTH
pa3NMUYHBIX (PU3MUECKUX TOHSATHH, 3aKOHOB, TEOPUH W YMEHHS OIICHUTh CTENEHb
JOCTOBEPHOCTH  PE3yJIbTaTOB, TMOJYYCHHBIX C TOMOIIBIO OKCIEPUMEHTANBHBIX HJIH
TEOPETUYECKHX METO/I0B HCCIIEIOBAHUM;

® u3ydYeHHE NMPUEMOB W HABHIKOB pPEIICHUS KOHKPETHBIX 3ajad W3 pa3HBIX oOnactell (Hu3uKw,
MIOMOTAIOIIMX CTYJIEHTaM B JAajbHEHIIeM pelaTh HHXEHEPHbIE 3a/1auu;

® O3HAKOMJICHHWE CTYJCHTOB C COBPEMEHHBIMH H3MEPUTEIFHBIMH MPHOOpAMH W HAYYIHOU
anmapaTypoi, a Takke oTpaboTKa HadallbHBIX HABBIKOB MPOBEICHUS JKCIEPUMEHTAIbHBIX
HAyYHBIX HCCIICJIOBAaHUN PAa3MUYHBIX (HU3WUYECKUX SBICHHH W OICHKH ITOTPEITHOCTH
U3MEPEHUM.

3HaHUS W TPAKTUYECKUE HABBIKH, IOJIydeHHblE B Kypce «OOmias ¢pu3nka» HCIOIB3YIOTCS

00y4aeMbIMH IIPU Pa3pabOTKEe KYPCOBBIX U JUINIOMHBIX paboT.

2. MECTO YUYEBHOMH JUCHUILJIUHBI B CTPYKTYPE OOII BO
Jucuunnuna «O0mas ¢husnka» oTHOcUTCa K 0a30B0oil yacTu npodeccruoHanbHoro mukia Ol
BO no cnenmansnoctu 03.03.01 [pukiaaneie MaTeMaTHKa U (GU3MKA U MIPEANOIaraeT y CTyIACHTOB

BJIaJICHHE OCHOBHBIMH MOHATUAMH IIKOJIBHOTO Kypca OOrieii pu3nku.



3. ®OPMUPYEMBIE KOMIIETEHIMX1 W TIJIAHUPYEMBIE PE3YJIbTATHI

OBYYEHUA

O>xujaercsi, 4TO B pe3ysibTaTe OCBOCHMS AWCHUIUIMHBI CTYACHT MPUOOPETET CIIEAYIOIIHE

KOMIICTCHII WU

Ob6menpodeccuonanbubie komnerenun (OIIK)

KO,I[ N HAUMCHOBAHHEC KOMIICTCHIIMN KOI[ N HAMMCHOBAHUC MHAUKATOpa JOCTHXXCHUSA KOMIICTCHIIUN

OIIK-1 CnocobeH  NpUMEHSTH
(byHIaMeHTaIIbHbIC 3HaHUS,
NoJlydyeHHble B oOjactu (pusmko-
MaTeMaTHYECKUX u (vm)
€CTECTBEHHBIX HayK, u
UCIIOJIb30BaTh ux B
npodecCHOHATBHON  ACSITETLHOCTH,
B TOM qHcIe B chepe

HGH&FOFHHGCKOﬁ JACATCIIBHOCTH

3-OIIK-1 3Hath (yHIaMEHTaIbHBIE OCHOBBI, IOJyYEHHBIEC B
obnmactT HMH(DOPMAILMOHHBIX TEXHOJIOTHH, E€CTECTBEHHBIX U
TYMaHHUTapHBIX HayK, 3HATh METO/IbI aHAJN3a HH()OPMAITIH.
V-OIIK-1 YMerp ucnonab30BaTh Ha MPAKTUKE YIIyOJIEHHBIS
dyHgaMeHTalbHBIE  3HAHWS, MOJYYCHHbIE B O0JIAaCTH
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK.

B-OIIK-1 Bnagers HaBbikamMu 000OIIEHHS, CHHTE3a U aHAIN3a
dbyHIaMEHTAlbHBIX ~ 3HAHWW, TMOJXY4YeHHbIE B  00JacTH
MH(}OPMaLMOHHBIX TEXHOJIOTHH, €CTECTBEHHBIX U
T'YMaHUTApHBIX HAYK, BIAJETh HAYYHBIM MHUPOBO33PEHUEM




4 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILIAHBI

Buabl yue4Hoii 1esITeIbHOCTH, BKIIOYAS

CaMOCTOSITENILHYI0 PaboTy CTYIEHTOB H 2 % §
TPYAOE€MKOCTh g = S
= =y =
E = I = S = = g =
Pasgen yueGHOM JHCIUIUINHBI = = =l 5 = 5 § 2 3
= = 5 =E | =2 g "
s 2 8 © EE g3 =
= N = 25 = = o S 5
: : SEE | g 2% 2
£ g 28 | 2= =g b
= =8 =& |O& =
Cemectp 1
Pazgen 1. ®uznveckue 0CHOBLI
MEXaHUKH
Tema 1.1 Beenenue. KI/II:IeMaTI/IKa 123 6 8 8 5 I3, YO (1-3) 2
JIBHDKEHHSI MATEPUATIEHON TOUKH
Tema 1.2. 3akons! HeroToHa. 113, VO (4-6)
Hexkotopsie cnenctus u 45,6 6 8 8 2 3
pUMEHEeHHs 3aKoHOB HproTOHA
Tema 1.3. Pabora u sHeprust 7,8,9 6 8 6 2 113, VO (7-9) 5
PyGexHblii KOHTPOJIb 10 Kourp. Nel (10) 10
Tema 1.4. MOMEHT UMITyJIbCa. 1011 4 8 8 4 113, VO (10-11) 5
I{eHTpaibHBIE CHIIBL
TTeeHl\;a 1.5. Mexanuka TBEPIOTO 12,1314 6 8 8 4 113, VO (12-14) 5
Tema 1.6. Mexanunueckne 15.16 6 8 8 5 13, VO (15-17) 5
KoJiebaHus
Py0e:kHbBIi KOHTPOJIb 16 Kontp. Ne2 (16) 10
IIpoMe:KyTOUYHAsI aTTeCTAIUS 3cO 50
IlocenaemocTh 5
Hroro 3a 1 cemectp 32 | 48 | 48 16 100
Cemectp 2

Pa3nen 2. TepmogunamMmuka u
MOJIEKYJIsIpHas (pU3HKa




Tema 2.1. MexaHuKa XKUIKOCTH 1,2 4 6 8 4 A3, YO0 (1-2) 2

Tema 2.2. Beenenue. 3.4 4 6 8 5 13, YO (3-4) 2

Temneparypa.

Tema 2.3. IlepBoe Hauao 5.6.7 6 6 8 6 I3, YO (5-7) 3

TEPMOTHHAMHUKH

Py6exHblii KOH-TPOJIL 7 Kontp. Nel (7) 10

Tema 2.4. Bropoe Hauano 8.9 4 6 8 6 13, VO (8-9) 3

TEPMOTHHAMHUKH.

Tema 2.5. 3J‘Iel\feHTLI 1011 4 6 6 4 I3, VO (10-11) 3

CTaTUCTHYCCKON (PU3NKU

Tema 2.6. SIByeHus nepeHoca 12 4 4 4 4 I3, YO (12) 3

Tema 2.7. PeanbHble rassl 13 2 4 2 4 113, VO (13) 3

Tema 2.8. [ToBepXHOCTHOE 14 2 4 2 113, V0 (14) 3

HATsDKCHHUE

Tema 2.9. ®a3oBbie paBHOBECHS U 15 2 6 4 4 113, VO (15) 3

HPEBPAIICHUS

PyGexHblii KOH-TPOJIb 16 Kourp. Ne2 (16) 10

IIpoMe:KyTOUHASI ATTECTAIUS IK3aMeH 50

IMocemaemocThb 5

Htoro 3a 2 ceMmecTp 32 48 | 48 36 100
Cemectp 3

Paznea 3. DaexkTpuyecTBo u

MarHeTU3M

Tema 3.1. Diiekrpuueckoe moe 1,2,3,4,5 8 14 12 10 113, VO (1-5) 5

Tema 3.2. DnexTpuuecKkuii TOK 6,7 4 8 12 10 113, VO (6-9) 5

PyGexHblii KOH-TPOJIb 7 Konrp. Nel (7) 10

Tema 3.3. MaraurHoe 1ose 8,9,10,11 8 14 12 20 113, VO (10-11) 5

Tema 3.4. HepveMeHHLII/I 12.1314.15 6 6 8 18 113, VO (12-15) 5

IEKTPUIECKHI TOK

Tema 3.5. Cucrema ypaBHeHU I 16 6 6 4 3 113, VO (16) 5

Makcseiuia

Py6GexHblii KOH-TPOJIL 16 Kontp. Ne2 (16) 10

IIpoMe:KyTOUYHAsI aTTeCTAIUS IK3aMeH 50

IlocenaemocTh 5

Hroro 3a 3 cemectp 32 48 | 48 61 100
Cemectp 4

Pa3nen 4. BosiHoBbIe npolecchl.

Onrtuka

Tema 4.1. BosHsI B yIIpyTHX 1234 6 6 12 5 I3, V0 (1-3) 3

cperax




Tema 4.2. DneKTpOMarHuTHbIE

113, VO (4-5)

5 2 4 10 3
BOJIHBI
Tema 4.3. DotomeTpwusi. 6.7.8 6 6 10 13, YO (6-8) 3
I'eoMeTpuuecKas ONTHKA
Tema 4.4. Unrephepeniust ceTa 9,10 6 8 10 13, YO (9-10) 4
Py6exHblii KOH-TPOJIL 10 Kontp. Nel (10) 10
Tema 4.5. [ludpakius ceera 11,12 6 8 4 3, V0 (11-12) 4
Tema 4.6. [ossipusanust cBeTa 13,14,15 4 8 4 113, YO (13-15) 4
Tema 4.7. Bzaumoeiicteue cBera 16 2 8 13, YO (16) 4
C BEILECTBOM
Py6exHblii KOH-TPOJIL 16 Kontp. Ne2 (16) 10
IIpoMe:KyTOUHASI ATTECTAIUS 50
IocemaemMocTs IK3aMeH 5
HToro 3a 4 cemectp 32 48 48 100
Cemectp 5

Pasnea 5. KBanroBas pusznka

Tema 5.1. KBaHTOBOOIITHYECCKHE 1.2 4 6 14 I3, VO (1-3) 2

SIBJICHHS

Tema 5.2. CrenanbHasi TeOpus 3,4 4 113, VO (4-5) 3
OTHOCHTEJILHOCTH
Tema 5.3. CtpoeHue aroma 56,7,8 6 6 12 113, VO (6-8) 4
Tema 5.4. BoHoBble cBoiicTBa 9,10, 11 4 10 113, VO (9-11) 4
YaCTHII
PyGexHblii KOH-TPOJIb 11 Kourp. Nel (11) 10
:ﬂe;;a 5.5. CtpoeHre aTOMHOTO 12,13 4 4 6 113, VO (12-13) 4
Tema 5.6. SlnepHbie peakunu 14,15 4 6 3 113, VO (14-15) 4
Tema 5.7. DieMeHTapHbIC YaCTHIIBI 16 4 113, VO (16) 4
PyGexHblii KOH-TPOJIb 16 Kourp. Ne2 (16) 10
IIpoMe:KyTOUHASI ATTECTAIUS JK3aMeH 50
IocemaemocTs 5
Hroro 3a 5 cemectp 32 32 32 100

*Cmcpamelme HauMeHOBaHMIi q)OpM TEKyLIero, pyﬁemnoro U MPOMEKYTOYHOT0 KOHTPOJIA:

YO — ycTHBI onpoc
KonTp. — KOHTpONBEHAS paboTa
J3 — nomarnHee 3a1aHnue




4.2. Copepxanue JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE MO pa3jejiaM (TeMaMm)

JlekumoHHBIN Kypc

Paznen 1. Puznueckue OCHOBbI MEXaHHKH

BBenenne

1.

[Mpenmer ¢usuku. duszmka — Hambosee QyHIaMEHTaNbHAs Hayka o mnpupoje. Du3mka Kak
JKCIIepUMEeHTanbHas Hayka. du3mka Kak TeopeThyeckas Hayka. Ponp uneanusanuii B Qusuke.
Martemaruka u pusuka.

Pone ¢u3uku B craHoBieHuu uHxeHepa. dPusuMka W KylnbTypa MOAETHPOBAHMA. 3aJadd Kypca
¢uzuku. Ctpykrypa kypca pusuku B Cap@THU. IIpenmer mexannku. Kunematuka v JTUHAMHKA.
W3mepenue ¢usznueckux BeNMYUH. ENUHUIBI U3MEPEHUS U Pa3MEPHOCTh (PU3UUYECKHX BEITUYUH.
OcHoBHbIE €OUHUIBI H3MepeHus B MexayHapomHou cucreme CU. Ilpsimble U KOCBEHHBIE
m3mepenus. O6paboTka pe3yapTaToB M3MepeHuil. CiydallHbple U CUCTEMAaTHYE€CKUE MOTPEIIHOCTH.
N300pakeHre SKCIEPUMEHTAIBHBIX PE3ylbTaToB Ha rpadukax. Vcnonp3oBanue rpadukoB s

00paboTKHU pe3ynbTaTOB U3MEPECHHIA.

1.1. Kunematuka ABHUKCHUSA MaTepnaanOﬁ TOYKH

1.

5.
6.

OcHOBHBIE TIOHATHSA U ONpeaeNeHns. MaTepuanbHas Touka U abcomroTHO TBEpAoe Tenno. Cucrema
orcuéra. Pammyc-Bexrop. 3axkoH nBmxkeHus. Tpaekropus. Ilyte u nepememenue. CKOpoOCTb.
Yckopenue. ['onorpad ckopoctu.

PaBHOMEpHOE ABMXKEHUE.

PaBHOyckopeHHoe aBmxenue. [Ipumep: nBrxeHue Tena, OpoLIeHHOro MO/ YIIIOM K TOPU30HTY.
JIBM>KEHHE TOUYKHM 1O OKPYXXHOCTH. YTJOBas CKOPOCTb M YIJIOBO€ yckopeHue. HopmanbHoe u
TaHr'eHLMaJabHOE yckopeHus. [lonHoe yckopeHue.

CKopocTh U YyCKOpPEHHE MTPU KPUBOJIMHEMHOM JIBMKEHUU. Paanyc KpUBU3HBI TPACKTOPHUH.

OTHOCUTENBHOCTD JIBHIKEHUSI. 3aKOH CJI0KEHUSI CKOPOCTEH.

1.2. 3axkonsl HeloTOHA. HeKOTOpI)Ie CJICACTBUA U IIPUMEHCHHUSA 3AKOHOB HeroTona

1.
2.

[lepsriit 3akoH HetotoHa. (3akon nnepuuu ["anunes). [lonarue nHepunaabHONR CUCTEMBI OTCUETA.
Macca n umnynsc Tena. Macca — Mepa MHEpPTHOCTH Ten. Mmmynbc Tena u cucTeMbl Tel. 3aKOH
COXPAaHEHHs HMMIyJIbCca JJI1 3aMKHYTOH CHCTEMBI ABYX MaT€pHaIbHBIX TOYEK. AJJUTUBHOCTb U
3aKOH COXPaHEHUs MacChl.

Bropoii 3akon HprooTona. Cuna kKak Mpou3BOAHAs HUMITyJIbca mo BpemeHu. Cuia — Mepa
B3auMozeicTBusa Ten. Bropol 3akoH HeroroHa kak ypaBHeHue aBukeHus. lIpencrasienue o
pELICHUU YpaBHEHMS IBUKEHUSA. POJIb Ha4aIbHBIX YCIIOBHM.

Tpertnii 3akoH HproToHa. B3anmoaeiicTBre IByX MaTepHAIbHBIX TOYeK. B3aumMonecTBue cUCTEMBI

MaTCpHaJIbHbBIX TOUYCK.



Cuiibl B ipupojie. 3aKoH BceMUpHOro taroteHus. Cuna Tsoxectu. Cuna ynpyroctu. 3akoH ['yka.
Cunbl tpenusa. Tpenwe mnokosa. Cuma TpeHus ckonbxenus. Koadduuuent tpenus. Cuina

COIIPOTUBJICHUS CPEIBI.

6. 3aKoH coXpaHEeHMsI UMITyJIbCa JJI CUCTEMbl MaTepUaIbHbIX TOUEK.
7. Uentp macc. Teopema o nBmxeHuu eHTpa macc. [Ipumepsi.

8.
9

. [IpuHnun oTHocuTenbHOCTH ["anumnes.

JIBr>keHue Ten ¢ nepeMeHHo maccou. PeaktuBHoe nBuxkenne. ®opmyna L{noakoBckoro.

10.HBI/I)KGHI/I6 OTHOCUTECIIPHO HCHHCPLUAIBHBIX CHCTCM orcuéra IloHATHE O cHIax HHCPLUN. Cunbl

MHEPILUH MPH YCKOPEHHOM IOCTYMATEIbHOM JIBUKEHHUU CUCTeMBI OTcuéra. LleHTpobexHas cuia

unepuuu. Cuna Kopuomnuca.

1.3. PaboTa u 3neprus

1.

Pabora. PaboTa mOCTOSIHHOW CHIIBI TIPU MPSIMOJIMHEHHOM JBHKEHUU. PaboTa mpu KpUBOIMHEHHOM
nBxkeHUuH. MomHocTs. [lpumepsl Ha BeIYMCIeHHE paOOThl M MOIHOCTH.

PabGora u kuHermueckas osHeprus. Teopema o KuHeTHuYeckoW dHepruu. CBs3b MEXIy
KMHETUYECKUMU 3HEPTUSIMU B pa3IMyuHbIX cucTemax orcuéra. Teopema Kénura.

KoHcepBatuBHble 1  HEKOHcepBaTHBHbIE cuibl. [loTeHnumanbHas d3Heprus. BelpaxkeHue
KOHCEpPBAaTUBHOH CUJIbI Yepe3 MOTEHIHAIBHYIO SHEPTHUIO.

3aKkoH coxpaHeHus MexaHndeckoil sHepruu. [Ipumepsl. Konebanus rpys3a Ha npyxuHe. J[BrxeHue
TeJNa B T0JIE TSHKECTH. YIIPyrue coyaapeHHus Tel.

HekoHcepBaTtuBHblE CHJIBI W MexaHWuyeckass »dHeprus. [loHsTHe O BHYTpEeHHEHl JHEpruu.
OOmedusnueckuii 3akoH coxpaHeHus osHepruu. Ilpumepsl. Heynpyrue coynapeHus Tei.

AGCoI0THO HEeYNpyTruid yaap.

1.4. MoMeHT uMIyJIbCa

1.

2.
3.

MOMEHT cuilbl U MOMEHT MMIYJbCa OTHOCUTEIBHO HEMOJBMXKHOW TOYKM M HEMOABUAKHOM OCH.
YpaBHEHE MOMEHTOB.
3aK0oH COXpaHEHHUs MOMEHTa UMITYJIbCA JIJIS CHCTEMBI MaTEePHUAIIbHBIX TOYEK.

I[BI/I)KCHI/IC B ICHTPAJILHOM IIOJIC. 3aKOHEI Kennepa. Kocmuueckue CKOpPOCTH.

1.5. Mexanuka TBEpIOro Teja

1.

Bpamenue TBEpIOro Tena OTHOCHUTENBHO HEMOJIBHMKHOM OCH. YTJIOBas CKOPOCTh KakK BEKTOD.
MoOMEHT uMITyJIbCa W KHUHETHYECKas SHEprusi TBEPAOro Teia, BPALIAIOIIErocsi OTHOCHUTEIHHO
HEMOJBIKHOW OcH. MOMEHT UHepUUH. YpaBHEHHE MOMEHTOB Ul BpallleHHs TBEPIOTO
OTHOCHUTENIbHO HenoABKHOM ocu. [Ipumepsl. Mastauk OGepOexka.

MoMeHT nHepIuu TBEPIOTO Tesla. BhruncieHne MOMEHTOB HHEPIIUH HEKOTOPHIX OJHOPOTHBIX Tell

MIPAaBUIILHON TreoMeTpUYecKol (GopMbl (CTepXkHS, AMCKa, IMIMHApa, mapa). Teopema [tolirenca-

10



[Teiinepa.

3. YpaBHeHHS BUKEHUS U paBHOBecHs TBEpAOTO Tena. [loHsaTre crenenu cBoOoabl. Uncio creneneit
cBOOOJBI TBEPAOro Teja. YPaBHEHMs JBMKCHMsA. YCIIOBUS paBHOBecus. [loHsTHe craTuyecku
HEOINPEACIEHHBIX CUCTEM. DHEPIUsl ABWKYILErocs TBEpAoro tena. CKaTbIBaHHUE TEJI C HAKIOHHOW
mockocTd. Cuila TpeHUs KaueHusl.

4. Tupockomnsl. [[BuxkeHne cBOOOAHOrO rupockomna. ['mpockon moxa aericTBueM cuil (MPUOIMKEHHAS

teopus). [[puMeHeHns THPOCKOIIOB.

1.6. Mexanun4yeckue Kojae0aHus

1. OcHOBHbBIE TOHATUS U OINpeAeseHUs KojedaTelabHbIX MpoueccoB. Ilepuoauueckue konedaHUs.
Ilepuog u wyactora konebanus. ['apmonmueckue konebanus. CBOOOAHBIE U BBIHYXKICHHBIC
koseOanus. Pezonanc. @a3oBas iiockocTh. Pa3zoBasi TpACKTOPUS TAPMOHHUYECKOTO KOJICOaHUsI.

2. CBoOO/IHBIC He3aTyXxarolue KoJieOaHusi Tpy3a Ha MpYKUHE (TApMOHUYECKHHA OCIHILISATOP).
Matemarnueckuil MassTHUK. OU3NYECKUI MAaSTHUK.

3. N'apmoHMUYeCKUN OCHHILIATOP C BSI3KUM TpeHueM. JlorapupmMudeckuii JAeKpeMeHT 3aTyXaHus u
JTO0OpPOTHOCTH OCHUJUISITOPA.

4. BolHyXJeHHbIE KOJIeOaHMsI TapMOHMYECKOIro ocuuuiATopa. Pe3oHaHcHble KpuBble. Pe3oHaHcHas

qacToTa.

Pa3nea 2. TepmoanHaMuka U MoJIeKyJIIpHAs (PU3UKA

2.1. MexaHnuka ;kuaKocrtei

1. 'mppocratuka HecskumaeMoit xxuakoctu. Jlapnenue. 3akoH [lackans. 3akoH Apxumena.

2. CtanlMoHapHOE TEYEHHE HEC)KUMAEMOM JKUAKOCTH. YpaBHEHHE HEpPa3pbIBHOCTU. YpaBHEHUE
bepnymn.

3. BszkocTh. CTanmoHapHOE TEYCHHUE KUIKOCTH IO MPSAMOJIMHEHHOM Tpyoe. Dopmyna [Tyaseits.

4. JIBuxkeHue Teln B Bs3Koi xxuakoct. @opmyna Ctokca.

2.2. Benenune. Temneparypa

1. MonekynsipHO-KMHETUYECKUIT U TEPMOJAMHAMUYECKUN MOAXOJbl K U3YUYEHHUIO SIBICHUN MPHUPOIBI.
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW Teopuu BemecTBa. Monb BeniecTBa. Uwucmo
ABorazpo.

2. UneanbHblil Ta3 B MOJIEKYJISPHO-KMHETHYECKOH Teopun. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KMHETUYECKOU TEOPUU UACAIBHOIO rasa.

3. TemnepaTtypa u TepMOJAMHAMUYECKOE paBHOBecHe. TemmeparypHbie mkansl Lenscus u KennBuna.
MonekynapHO-KNHETHYECKUM CMBICI TEMIIEPATYPHI.

4. PactipesiesieHre KHHETUYECKON SHEPTUH 110 CTEIIEHSIM CBOOO/IBI.
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5. Makpockonuyeckue (TepMOIMHAMUYECKUE) [apameTpsl. YpaBHeHue COCTOSIHHS.
KBa3zucrarnueckue npoueccsl.

6. UneanbHblil 1 HEWACAIBbHBINA Ta3bl. YPaBHECHUE COCTOSHHS HACAIBHOTO Ta3a. 3aKOHBI HMICAThHOTO
rasa.

2.3. IlepBoe HA4YaJI0 TEPMOAUHAMUKH

1. Ilonarue o BHyTpeHHelN 3HEpruK. BHYTpeHHsIs SHEPrus U1€aabHOro rasa.

2. Pabora B TepMoanHaMuku. Pabota uaeansHOro raza B M30nporeccax.

3. TernooOmeH. KonnvectBo TemnoTsl. TernaoéMKoCTb.

4. IlepBoe Havano TepMoauHaMUKU. IIpruMeHeHue nepBoro Hayana TEPMOAMHAMMKYU K M30MpOLECCAM
UJEANIbHOTO ra3a.

5. Teopusi TemnoemMkocTd. TemnoéMKOCTh HIeaNbHOTO Tasza. YpaBHeHue PoOepra Maiiepa.
TennoemkocTs TBepaoro tena. 3akoH [romonra-Iltu.

6. Aqunabatudeckuii mpomecc. YpaBHenue Ilyaccona. Ompenenenue Cp/Cv metomom Kiiemana wu
He3opma.

7. [MonmuTpornuyeckuii mpouecc. YpaBHEHUE TOTUTPOTIBL.

2.4. Bropoe Ha4YaJ10 TEPMOTUHAMUKH

1. TennoBas mammua. KosddupenTt noiae3Horo 1eHCTBHUS TEMIOBON MAITMHBI.

2. Paznuunble (OpMYITHPOBKH OCHOBHOTO TIOCTYJIaTa, BRIPAKAIOIIETO BTOPOE HAYAIIO0 TEPMOAUMHAMUKA
(popmynupoBku Tomcona-Ilnmanka wu Krnaysmyca), U uX 5SKBUBaJIeHTHOCTb. (OOpaTumble u
HEOOpaTHMBbIE MTPOLECCHI.

3. uxkn Kapro. Mammua Kapuo um e€ KIIJI. Teopemsr Kapuo. TepmomuHamudeckas Imkajia
TEMIEepaTyp.

4. HepaBenctBo Knaysuyca. PaBenctBo Kiay3zunyca. DuTponus. 3aKkoH BO3pacTaHUs SHTPOITUH.

5. DHTpoOMUA UAeanbHOTO rasa.

6. XonoaunpHast ycraHOBKa. [IpUHIIMTT TUTHAMUYECKOTO OTOILICHUSI.

2.5. D1eMeHTHI CTATUCTHYECKOH (PU3HMKH

1. DnemeHTapHbIE CBEJICHUS U3 TEOPUU BEPOSITHOCTEH.

2. Pacripenienienne MOJIEKyNl IO CKOPOCTSM. 3aKOH pacrpeneneHust Maxkcsemna. Pacrpenenenue
MOJIEKYJ 0 aOCOJIFOTHOM BenuuuHe ckopocTu. Pacmpenenenue mo sHeprusiM. CpenHue CKOpOCTH
MOJIEKYJ UJ€AIbHOTO Ta3a.

3. 3akoH pacnpenenenus bompimana.

4. DHTpOMHUS U BEPOATHOCTD.

5. @ayKTyauuu.

2.6. SIBeHus nmepeHoca

1. Cpennss nmuHa cBo60ogHOTO Tipodera. DddekTuBHOE ceueHne. OcnabiieHue mydKa MOJICKYII B rase.
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2. TenonpoBOIHOCTh. YpaBHEHHE TEIUIONPOBOAHOCTU. [IpocTeiimme cranmvoHapHbIE 3aadyd Ha
TEIUIONPOBOAHOCTD. TerionpoBoHOCTh ra3oB. Ko puiueHT TernonpoBoJHOCTH.

5. Baskocth razos. KoadgduimeHT BSI3KOCTH.

6. uddysus B razax. Ypapaenue nuddysun. Koadbdumuent quddysun.

2.7. PeanbHble ra3sl

1.Peanbnbie ra3zpl. MoJeKyIsipHbIE CUITBIL.

2. VYpaBuenue Ban-gep-Baanbca. M3otepmbl Ban-nep-Baanbca u skcrnepuMeHTaIbHbIE H30TEPMBbI

peasibHbIX ra3oB. Kputnyeckue napamerpsl.

3. BHyTpenHss sHeprus peanbHoro raza. dpdexr xoymnsa-Tomcona.

2.8. [ToBepXHOCTHOE HATSIZKEHUE

1. CgoiictBa xuakoro coctosuus. [loBepxHocTHseIi cnoii. [ToBepxHocTHas sHeprus. [loBepxHOCTHOE

HaTSKEHHUE.

2. SIBneHus Ha TpaHUIIE )KUIKOCTH U TBEPIOTO Tea.

3. JlaByieHuE 1O UICKPUBIIEHHOM TOBEPXHOCTHIO.

4. KanuisipHOCTb.

5. Kuakue pactBopbl. OcMOTHYECKOE /1aBIICHUE.

2.9. ®a3oBble paBHOBECHS U NPeBPallleHUs!

1. ®aza BemectBa. ®a3zoBwiii nepexoa. Juarpamma coctostauii. TpoitHas Touka.

2. [InaBnenue u KpUcTaIIu3anus. Y AeIbHas TeIIoTa MIaBICHUS.

3. ITapoobpa3zoBanue u koHaeHcaus. Mcnapenue. Hacoimennslid nap. BiaxkHocts Bo3ayxa. Kunenue.
VY aenbHas TemioTa napooopazoBaHusl.

4. Ypasuenue Kiaiinepona-Knay3uyca. 3aBUCUMOCTb JJaBI€HUSI HACBIILIEHHOTO 11apa OT TEMIIEPaTyphl.

Pazgen 3. DinekTpuuecTBO H MAarHETH3M

3.1. DaekTpuyeckoe moJie

1. Dnextpuyeckuil 3aps M DIIEKTPUYECKOE INOJIe. 3aKOH COXPaHEHUs >JIEKTPUYECKOro 3apsja.
Hanpspk€HHOCTD - CHIIOBast XapaKTEPUCTHUKA TTOJISL.

2. 3akon Kyinona. Ilone todyeunoro 3apsipa. IIpyHIMND cyneprno3unuy 3JIEKTPOCTATUYECKUX IOJIEH.
DIIEKTPUYECKUI AUTONb. JIunobHbIN MOMEHT. [lone ToueuHoro numoJis.

3. ITlotox BekTOpHOro TMONA. OJEKTpocTathyeckas Teopema [aycca B HHTErpallbHOW U
mudepennmnansHoil Gopme. IloHATHEe O AUBEpreHIUM BEKTOpHOro mnous. [IpumeHeHHe Teopembl
I'aycca nnst pacuéra osnektpoctarndeckux mosneil. Ilome cdepbl n OeCKOHEYHOM IIIOCKOCTH,
PaBHOMEPHO 3apsHKEHHBIX MO MoBepXHOCTH. Ilone OeckoHEeYHOro HWJIMHJIpPA W Iapa, paBHOMEPHO

3apSOKCHHBIX TI0 00BEMY.
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4. IloTeHUMANBHOCTh AJIEKTPOCTATUYECKOro MOJsA. Teopema O HMPKYISILUH 3JIEKTPOCTaTUYECKOIO
nons. PasHocte mnoreHnmanoB. llorenmman. IloreHmman mosss TodedHoro 3apspa. IlpuHnun
CYNEepHo3UIMU i1 NoTeHuHanoB. CBA3b HaNpsHKEHHOCTM W noTeHuuana. CuioBble JIMHUU U
SKBUIIOTEHIMAJIbHBIE [IOBEPXHOCTH.

5. DnexTpuueckoe moJsie B BewlecTBE. [IpOBOAHMKM B 3JIEKTPOCTATUYECKOM IToje. JMANEeKTpUKH B
ANEKTPOCTaTUYECKOM  moje. Bektop mnonspusanuu. BexkTop  2/eKTpUYECKOW  MHIYKIMH.
[TonspusyemMocTh M AMIJNEKTpUYECKas IpoHUIaeMocTb. Teopema I'aycca [uid JMAIIEKTPHUKOB.
I'pannuHbBIE YCIIOBHSL.

6. DJIEKTPOEMKOCTH TIPOBOJHUKOB U KOHAEHCATOPOB. EMKOCTh yemMHEHHOrO IpOBOAHUKA. EMKOCTH
koHgeHcaropa. [Imockuit kouaercarop. Chepuueckuii koHaeHcaTOp. COSMMHEHUS KOHJICHCATOPOB B
JIEKTPUUYECKONW Lenu. OHeprus 3apspDKeHHOro KoHjaeHcatopa. OObEMHAs IJIOTHOCTh 3HEPruu
3JIEKTPUUYECKOTO TOJI.

7. JIBU>KEHUE 3apsDKEHHBIX YacTUL B 3JEKTPUYECKOM Moje. JIBMKEeHHE B OJHOPOJHOM IIOJIE.
JIBu>keHHe B HEOJHOpPOAHOM rose. [loTeHumanbHas sHEprus 3apsiia B 3JEKTPOCTaTUUYECKOM  I10JIE.
DOHeprust B3aMMOIEHCTBHSI CUCTEMbI TOUEUHBIX 3apsi/IOB.

3.2. D1eKTpUYECKHUIl TOK

1. [InoTHOCTH TOKA M cuia Toka. 3akoH Oma B nuddepeHnuansHoi Gpopme. Y aenpHas MpoBOAUMOCTD
U ynenbHOe comnpoTuBieHue. 3akoH Oma B MHTerpaigbHoi (opme. ConpoTHBIEHHE MPOBOJHHUKA.
IlocnenoBarenbHOE M MapajlIEIbHOE COEAMHEHHWE NPOBOAHMUKOB. HelnHeNHbIE 2JIEMEHTHI B LEMAX
MIOCTOSIHHOT'O TOKA.

2. Pabota M MOIIHOCTH 3JEKTPHUYECKOr0 TOKa. TeruioBoe NEHCTBUE 3JEKTPUUECKOrO TOKA. 3aKOH
Jxoynsa-Jlenua.

3. CTOpOHHHUE CHIIBL. DJIEKTPOABIIKYILAs CHUJIa UICTOYHMKA TOKA. 3aKkoH OMa ¢ y4€TOM CTOPOHHHUX CHIL
3akoH OMa 11 3aMKHYTOMH LIETIH.

4. IlpaBuna Kupxroda.

3.3. MarauTtHoe noJie

1. MarautHoe noze. 3akoH Ammnepa. MHnyknus marHutHoro nons. 3akoH buo-Casapa-Jlammnaca.
[TpuHIMN CyNepno3uIMy MAarHUTHBIX Moyiell. MarHuTHoe mosie OECKOHEUHOro MpPSIMOJIMHEHHOTo
poBoAHMKA ¢ TOKOM. Ilose kpyroBoro Butka ¢ TokoMm Ha ero ocu. Cuna Amnepa. Cuna Jlopenua.
JIBU>KeHHe 3apsKeHHbBIX YacTUIl B MArHUTHOM TIOJIE.

2. Teopema Tl'aycca mig marHUTHBIX Tosieil. Teopema O LUPKYJSIIUM MarHUTHOTO mouss. Pacuér
MarHUTHBIX MOJIEH MPH MOMOIIM TEOPEMbI O HUPKYJSALMH. MarHuTHOE 1mojie OECKOHEYHO IJTMHHOTO
COJIEHOWJIAa Y TOPOUAAJIbHOM KaTYIIKH.

3. MarauTHOE moje B BemlecTBe. TOKM HaMarHW4YMBaHUA. BekTop HamarHuunBaHusg. MarsurtHas
BOCIIPUMMYUBOCTh W MAarHUTHas IPOHMLAEMOCTb. BekTop HampsEHHOCTH MAarHUTHOIO IOJI.
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[Tonsatue o nua-, mapa- u geppomarserusme. Teopema o0 HUPKYIALUUA MATHUTHOTO TOJISI B BEI[ECTBE.
I'pannuHbIE yCI0BUSL.

4. SIBneHue SIEKTPOMArHUTHOW HMHAYKIUU. 3akoH Papages il SJICKTPOMArHUTHON HWHIYKIIUH.
[IpaBuno Jlenma. MakcBellJIOBCKasi TPAKTOBKA SIBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIMHU. Buxpesoe
ANEKTPUYECKOE IOJIE.

5. Camounaykuusa. MHAYKTUBHOCTD. B3anMonHayKuysa. DHEprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM.
OO6bEMHAas IOTHOCTD SHEPTUH MATHUTHOTO TOJIS.

3.4. [lepeMeHHBII 2JIEKTPUYECKHA TOK

1. ITepexonnbie mpouecchl B RC- u RL-1iensix. YcinoBre KBa3UCTallMOHAPHOCTH.

2. KonebarenpHbiil KoHTYp. CBOOOIHBIC HE3aTyXaromnye kojieoanus B KoHType. CoOCTBeHHAs 4acToTa
He3aTyxarolux KoseOaHuil. 3aryxatomue kojebanus. Jlorapudmuueckuil IeKpeMEHT 3aTyXaHus U
JIOOPOTHOCTDH KOJI€0ATEIBHOTO KOHTYDA.

3. IlepemenHslii anekTpuueckuil Tok. [lomyuenue nepemenHoro Toka. Pesuctop B 1ienu nepeMeHHOro
ToKa. TeruioBoe JIeHCTBUE MEPEMEHHOro Toka. JlelcTByrollee 3HaUYCHUE HAIPSHKEHUS M CUIIBI TOKA.
KonneHncarop u kaTyika MHIYKTUBHOCTU B LIETIM IEPEMEHHOTO TOKA. Pe30HaHC B LIeNH MEepEMEHHOI0
toka. [Ipeobpa3zoBanue nepemeHHoro Toka. TpaHncdopmarop.

3.5. Cucrema ypaBHenuii MakcBesia

1. O606menuss Teopun MakcBemia. BuxpeBoe snekrpuueckoe mosie. Tok cmemenus. [Ipumepsr.
Cuctema ypaBHeHuil MakcBemna B uHTerpaipbHoi Qopme. Cucrema ypaBHeHMH MakcBemia B
muddepeHnmanbHo Gopme.

2. DnexkTpoMarHuTHble  BOJHBL. ~ BonHoBoe — ypaBHeHue.  CKOpPOCTh  pacHnpOCTpaHEHUs
ANIEKTPOMAarHUTHBIX BOJH. OHEPrus M HUMIYJIbC 3JIEKTpOMarHuTHoro mnons. Bektop VYmona-

ITorinTuHra. Ilkana 371€KTPOMAarHUTHBIX BOJIH.

Pa3nea 4. BostHoBbIe nponeccsl. OnTuka.

4.1. BosiHbI B YIpYTHX cpeaax.

1. BosnHoBoe ypaBHeHHe. YpaBHEHHME MOHOXPOMATHYECKOM Oerymieil BOJHBI, OCHOBHBIE
XapaKTEpUCTUKU BOJIH. [Ipo10sIbHBIE U TONIEPEYHBIE BOJIHBI, OJISPU3ALIUs BOJIH.

2. Tpuanmn cynepno3unuy BoJH. [IOTOK IIOTHOCTH SHEpPrHWH, CBSI3aHHBIA C Oeryieil BOJHOM.
Crosturie BOJTHBI.

3. Dddext Jomrepa.

4.2. DJIeKTPOMAarHMTHbIEC BOJTHbBI

1. DnexTpomarHuTHble  BOJHBL.  BomHoBoe  ypaBHeHue.  CKOpOCTh  pacmpoCTpaHEHHs
AJIEKTPOMATrHUTHBIX BOJIH. DHEPIUsl U UMIYJIbC 3JIEKTPOMarHuTHoro noiis. Teopema IloitHTHHrA.

4.3. CBeTOBbBIC BOJIHBI
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1. DnektpomaruuTHas npupoja cBera. ONTHYECKUN M BUAMMBIA AMANa30HBI AJIEKTPOMATHUTHBIX
BoJIH. BomHoBoe ypaBHeHue. CkopocTh cBeta. ['apmonmueckass BonHa. [Imockue u cdepuyeckue
BOJHBL. BomHOBOW ¢pont. Ilomspuzamuss SIEKTpOMArHUTHBIX BOJH. JIWHeWHas, Kpyrosas,
AJUIANITUYECKAs TOJIIpU3ali. ECTeCTBEHHBIN CBET.

2. Hemonoxpomaruueckue BoHbL. CHEKTPaIbHBII COCTaB CBETOBOTO UMITYJIbCA.

3. Dueprernueckue u (OTOMETPHUECKUE XapaKTEPUCTHKH CBETOBOTO MOTOKA.

4. T'eomerpuyeckas ONTHKA.

4.4. UnTepdepeHnius cBera

1. WurepdepeHuus MOHOXpOMATHYeCKMX BOJH. JIBynyudeBas wuHTepdepenius. Cymeprno3uus
TUTOCKUX BOJIH. Pa3HOCTh X04a. Y cnoBus nHTEpHEPEHIIMOHHBIX MAKCUMYMOB U MUHHUMYMOB.

2. Uurepdepenuuss B TOHKUX IUIeHKaX. llomockl paBHOWM TONIIMHBI M PABHOTO HAKJIOHA.
[IpocBeTiieHre ONTUKH.

3. HatepdepeHmmsi HEMOHOXpOMaTHYeckoro cBera. KorepeHTHOCTh. Bpems u  januHa
KOT'€pEHTHOCTH.

4. MHWarepdepenunonnbie npubopsl. bunpusma. bumunza. HWuaTepdepomerp MalikenbcoHa.
[Tpumenenue nuTepdepeHIINOHHBIX TPUOOPOB.

4.5. udpakuus cBera

1. Ipunmun Iroiirenca-®penens. Meron 300 Dpenens. Jdudpaxius DpeHens Ha Kpyriom
oTBepcTHH. 30HHaA I1acTuHKA. [IaTHo [lyaccona.

2. udpakuus OPpaynrodepa. Hudpakuus ceera Ha menu. JudpaknuoHHas pacxoIUMOCTb.
I"ayccoB nmy4ok. biavkHsis 1 janbHsist 30HBI 1MdpakUny, TPUOINKEHINE T€OMETPUUECKON ONTHKU

3. Jludpaxumonnas pemerka. Jlucrnepcuonnas odmacts. Pa3pemaroriast ciocoOHOCTb.

4.6. ITonsspusanus ceera

1. OrtpaxeHue u INpeloMJIEHHE CBETa Ha TIpaHUIle pa3aena IudJIeKTpukoB. Dopmynsl Dpenens.
3akoHbl OTpaxkeHHs U mnpenomiieHus. [longpuzanus cBera mpu OTPaXEHUM U MPETOMIICHUHU. YTOJ
bproctepa. Koaddurmentsr oTpakeHus u mpenomsieHus cBeTa. [lomHOe BHYTpeHHEE OTpakeHHE
CBETa.

2. JIBoiiHOe JydernpeaoMiIeHHe B aHU30TPONHbIX Kpuctaiax. [locrpoenue [oitrenca. [onspusanus
CBeTa IpH JABOWHOM JyuenpenomiieHuu. [lomaspruzanonssie GUIbTphl

3. Wurepdepenius monspu3oBaHHBIX BONH. [IpoxokIeHWe cBeTa depe3 KPHCTALTHYECKYIO
iacTUHKYy. [lonspusanonspie npuoophI.

4. Bparienue MI0CKOCTH NOJSAPU3ALUHT B KPUCTAJUIMYECKUX Teax.

5. MUckyccrBennas anuzorponus. @oroynpyrocts. Ipdexr Keppa. BoiiHoe nydenpenomieHue B
MarHuTHOM IIOJIE.

4.7. B3aumoaeiicTBHe CBeTa ¢ BELIECTBOM
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1. [ducnepcus cBeta. DneKkTpoHHas Teopus aucnepcuu. HopmanpHas M aHOManbHas IUCHEPCHU.
BoustHOBOI nakeT. ['pynnoBas CKOPOCTb.

2. ITlormomenwue cBeta. Jluaum mornomnieHus. 3akod byrepa.

Paznen S. KpanroBasi pusuka

5.1. KBanToBOONITHYECKHE SIBJICHUS

1. TenioBoe M3NMy4YEHHE M €0 XApAaKTEPUCTHKHU: M3JTydaTellbHAs M IOTJOoUIaTelbHas CIOCOOHOCTH,
SHepreTuyeckass CBETUMOCTb. 3akoH Kupxroga. AOCOIIOTHO 4epHOE TeIo U €ro MoJelb. 3aKOH
Credana-borrpiimana. 3akonbsl BuHa.

2. KBanToBas teopus TeruioBoro uznydenus. @opmyna [Inanka. OObscHEHHE 3aKOHOB U3JITYYEHUS C
nomouiplo gopmyinsl Ilnanka. TexHuueckue NpUMEHEHUs TEIJIOBOrO H3iydeHusa. Omnruyeckas
IIUPOMETPHSL.

3. ®otoanexrpuueckuii apdexr. OnbiTel ['epra 1 CtoneroBa. OCHOBHbIE 3aKOHOMEPHOCTH BHEILIHETO
dorordpdekra. KBantopast Teopust poroadpdexra. ®opmyna DitHmTeiiHa. BHyTpeHHUI U BEHTUIBHBIN
doroaddexr. Ipumenenus poroddpdexra. DoTOyMHOKHUTEIH.

4. CrienpanpHasi T€OpHUsi OTHOCUTEIBHOCTH.

5. D¢ dext KomnroHna u ero o0bsicCHEHHE Ha OCHOBE 3aKOHOB PEISATUBUCTCKOM MEXaHUKH.

5.2. CtpoeHue aTomMa. JjieMeHTbl KBAHTOBOI MeXaHUKH

1. KopnyckynsipHast Teopusi crpoeHus BeunlectBa. Moxens aroma Tomcona OmnbITel U Qopmyna
Pesepdopna. [Inanerapnas mozxens aroma u e€ TpyaHoctu. Ilocrynarsl bopa. Onbitel @panka u
I'epua. DnemenTapHast 60poBcKast TEOPHs BOAOPOAHOTO aTOMA.

2. BonHoBble cBoiicTBa yactuil. OnbIThl [leBuccona u Jxxepmepa. Audpaxuus 31ekTpoHoB. I'unoresa
ne bpoitns. [punuun HeonpenenenHoctu IaiizenOepra.

3. Ypasuenue lllpémunrepa. BomHnoBas nicu-GyHkus u ee pusmdecknii cMmpicit. Hekoropeie 3amaun
KBAaHTOBOM MexaHUKHU. YacTuiia B 6€CKOHEUHO TTyOO0KO# moTeHnuanbHol sime. [Ipoxokaenue yacTui
yepe3 MoTeHIMalbHbINH Oaphep. KBaHTOBBIE UKcaa. ATOM BOJOPO/a B KBAaHTOBOW Teopuu. KBaHTOBBIN
TFapMOHHYECKHUI OCHHIIIATOP.

4. U3znydeHue U MOTJIONIEHUE CBeTa aTOMaMU. ATOMHBbIE CIIeKTpbl. CIIEKTPOCKONHUS U CHEKTPaIbHbII
aHann3. PeHTreHoBckoe u3iaydeHHe. TOpMO3HOW M XapaKTEPUCTHUECKUHM CHEKTphl. 3akoH Mo3sinu.
B3aumopeiictBue nsnydeHus c BeniecTBOM. CIIOHTaHHOE W BBIHYKIEHHOE M3iIydeHHs. HBepcHas
HACeJICHHOCTh DSHEPreTHUeCKUX ypoBHEH. MertactaOunbHble cocTOsiHUSA. ONTHYECKHE KBAHTOBBIE
reHepaTopsl. TBepIOTENbHBIE, Ta30BbIE U MOIYIIPOBOAHUKOBBIE Ja3ephl. [[puMeHeHus J1a3epoB.

5.3. ®u3nka aTOMHOIO SIAPA M JIEMEHTAPHbBIX YaCTHI]
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1. ATomHOE A1pO U €ro OCHOBHBIE XapaKTEPUCTUKH. 3apsI0BOE U MACCOBOE €J1a. SIIEpHbIE CHIIBI U UX
npupoja. M3orombl, mzomepsl u u300apel. KamenbHas u o0ojodeyHass MOJENU CTPOSHHS spa.
Marnueckne uymcna. EcrecTBeHHas  paguMOAaKTMBHOCTb. 3aKOH  PAaJMOAKTUBHOIO  pacnaja.
PannoaktuBHOE paBHOBecue, o-pacmaa. TyHHenbHbIH 3ddext, P-pacnaa. DIESKTPOHHBIM 3axBar.
HelitpuHo, y-ny4u, X NPOUCXOKIACHUE U B3AUMOJEHCTBHE C BEIIECTBOM.

2. VckyccTBeHHast paJiMOaKTUBHOCTh. SIepHBIE peakiuuu u HUX BUABL OQQPEKTUBHOE CEUCHHE
peakuuu. PannoakTuBHBIE N30TOMNBI U UX IPUMEHEHUs. TpaHCYypaHOBBIE 2JIEMEHTHI.

3. DHeprusi aTOMHOro Aapa. JHeprus cBs3u. Jedext macc. Beinenenue sHepun npu J1eeHUM siiep.
Lennas peakiusi. ATOMHOE OpyXKHE.

4. Ympapnsemas 1enHas peakuus. SnepHble peakTopbl M WX THIIBL. Y PaH-TPaQHUTOBBIA PEAKTOP.
IIpuMmeHeHne AOEPHBIX PEAKTOPOB. ATOMHBIE 3JIEKTPOCTAHLIMU U IBUTATEIIN.

5. TepmosinepHble peakuuu. Beinenenue sHeprum npu cuHTese sjaep. lIpoGnema ympaBiseMoit
TepMosiZiecpHON peakuuu. Tokamaku. VMIynbcHOE ynepKaHue TEPMOSIEPHOM IUIa3Mbl J1a3€pPHBIM
M3IyYCHHUEM M 3JICKTPOHHBIMU ITyYKaMH. DJIEMEHTapHbBIE YacTULBI U X Kiaccupukanus. OCHOBHBIC
XapaKTEPUCTUKYU JIEMEHTAPHBIX YacTul. YacTuipl U aHTUYACTULIBI. B3anMonelicTBre 371€MEHTapHbIX
yacTull. B3anMHble IpeBpalleHus 3J€MEHTApHBIX 4acTUl. AHHUTWISALMS YacTUL] M POKIACHHUE Iap.

CrpykTypa 31emMeHTapHbIX YacTull. KBapku.
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IIpakTHyeckune/ceMUHAPCKUE 3aHATHS

Pasznen 1. ®u3nyeckne OCHOBBI MEXaHHKH

Ne Tema 3anauu [4]

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

2 Kunematuka nBwxenus marepuanbroit toukn  1.(11, 14, 16, 17, 19, 21.)

3 1.(22, 24, 26, 29, 30, 31.)

4 3akonbl HetoToHa. HekoTopsle cliecTBUS U 1.(60, 63, 65,67, 69, 71.)

> HpI/IMeHeHI/I}.I 3akoHoB HreroToHa 1.(73, 75, 76, 78, 79, 80.)

6 1.(81, 84, 87, 88, 90, 92.)

7 1.(120, 121, 123, 125, 126, 127.)

8 PaGoTa u sHeprus. 3aKoHBI COXpaHEHUS 1.(128, 132, 135, 137, 139, 144.)

9 SHEPTUH U UMITYIIECA 1.(148, 151, 153, 157, 161, 166.)

10 1.(173, 176, 193, 194, 196, 205.)
11-12 KonTponbnas padora Ne 1

13 MoMEHT IMIyTbea 1.(216, 217, 220, 222, 226, 227.)

14 1.(228, 230, 232, 235, 236.)

15 BcemupHoe TsaroreHue 1.(239, 241, 245, 253, 258, 261.)

16 1.(278, 280, 282, 283, 284, 285.)

17 MexanuKa TBEPIOro Tea 1.(287, 289, 292, 295, 297, 299.)

18 1.(304, 306, 310, 312, 314, 320.)

19 1.(324, 327, 329, 331, 340, 342.)

20 3.(2,5,8,12, 15, 16.)

21 MexaHndeckue KoneOanus 3.(18, 20, 27, 31, 51, 64.)

22 3.(82, 84, 97, 99, 102, 108.)
23-24 KonTponbnas padora Ne 2

Pa3nea 2. TepMoanHaMuKa U MOJICKYJISIDHAsA (PU3HUKA

Tema

Ne 3anpaum [4]

1. 1.(368, 369, 372, 374, 375, 377.)

2. MexaHuka KUIKOCTEMH 1.(379, 382, 383, 385, 387.)

3. 1.(388, 389, 393, 394, 395.)

4, 6.(3,5,6,7,8)

5. VYpaBHeHHe cocTosHus rasa. [Iponeccsl 6.(9, 10, 11, 14, 15)

6. 6.(18, 20, 21, 22, 24))

7. 6. (26, 29, 30, 31, 32.)

8. IMepBoe HAYAIO TEPMOIMHAMUKH. 6.(34, 36, 38, 42, 44))

9. 6.(55, 57, 58, 59, 61.)

1(1) KonTpoubnas padora Ne 1

12, 6.(137, 140, 145, 147, 141.)
BTopoe Hauano TepMOaUHAMUKI

13. 6.(152, 153, 154, 163, 178.)

14, . 6.(89, 92, 95, 110, 115, 120.)
DIEMEHTBI CTATUCTHYCCKON (PH3UKU

15. 6.(181, 183, 184, 187, 190.)

16. 6.(192, 194, 195, 197, 198.)
SIBnenus nepeHoca

17. 6.(200, 202, 203, 207, 209.)

18. PeanbHbIe ra3bl 6.(57, 59, 60, 62, 63.)




19.

6.(340, 341, 342, 344.)

20. TTOBepXHOCTHOE HATSKCHHE 6.(295, 297, 299, 312, 314.)
21. o 6.(326, 328, 329, 331, 333.)
da30BbIC paBHOBECHS U MMPEBpALICHUA
22. 6.(336, 337, 347, 349, 351.)
gj KounTpoabnas padora Ne 2
Paszgen 3. duekTpuyecTBo 1 MarueTusm [4]

1 2.(1, 2, 3,4,5);
2 2.(8, 10, 12, 14, 19);
3 2.(24, 25, 30, 31, 32);
4 2.(36, 37, 38, 39, 43);
5 DIIEKTPUUYECKOE TT0JIC 2.(59, 61, 64, 71, 85):
6 2.(91, 111, 114, 115, 118);
7 2.(126, 127, 140, 142, 149);
8 2.(155, 159, 162, 169, 172);
9 DIIeKTPHUECKHil TOK 2.(176, 180, 181, 186, 190);
10 2.(193, 194, 196, 198, 199);
E KonTponbaas padora Nel.

13 2.(225, 226, 227, 232, 234);
14 2.(238, 240, 245, 246, 248);
15 2.(253, 254, 255, 256, 267);
16 MaruuTHOE TIOoNe 2.(287, 293, 294, 296, 303);
17 2.(317, 319, 324, 326, 331);
18 2.(333, 338, 339, 342, 359);
19 3.(115, 122, 128, 131, 136);
20 3.(139, 140, 146, 152, 157);
21 [IepeMeHHBIN PNEKTPUUECKUAN TOK 3.(161, 162, 163, 165);

22 3.(167, 169, 170, 171);

gi Kontponbnas padota No2.

Pa3nen 4. BosinoBbie npoueccol. Onruka. [4]

1 Bonnsl B ynpyrux cpemax 3.195, 197, 211, 193, 214

2 3.196, 199, 200, 203

3 3.222, 220, 221,222,224
4 DNEeKTPOMarHUTHBIC BOJTHBI 3.274, 275, 278, 283, 285,

5 ®doromertpus. ['eomerpruueckas 41,2,4,6,10,13

6 ONTHKA.

7 4.26, 33, 37, 39, 44, 48

8 4.49,52,59, 62, 67, 68

o WuTepdepenius cera. 474,79, 80, 82, 83

10 4.85, 86, 87,89, 90

11 491, 93, 95,97, 99

12 4,100, 101, 102, 103, 105
13 KonTtponsnas pabora Nel

14
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15 Judpakius ceera 4,118, 120, 125, 127, 129
16 4.133, 139, 141, 144, 151,
17 4.152, 154, 155, 157, 175
18 [Tonspuzanus cera 4,187,190, 191, 196, 201
19 4.204, 208, 210, 211, 212
20 4.219, 221, 222, 223, 226
21 Jucnepcus u noriomeHue cBera 4,240, 241, 242, 243, 244
22 4.245, 246, 247, 248, 249
23 KonTtponbsnas pabora No2
24
Pazgen S. KBanroBasi pusuka [4]
1 TemmoBoe uzmyueHue 6.(229, 231, 232, 234, 239, 240)
2 doTosnekTpruecKuii 3 hexT 5.(18, 19, 21, 22, 24, 25)
3 Dddext Komnrona 5.(26, 28, 32, 35, 36)
4 Omnbithl Pesepdopaa. Atom Bogopona  5.(39, 40, 42, 44, 48, 50, 55)
5 BosHOBBIE CBOWCTBA YaCTHUI] 5.(86, 88, 93, 95, 97, 99)
6 Bonnosas ¢yHkuus. YpaBHeHue 5.(115, 122, 126, 128, 132, 133)
Ipenunrepa.

Konrtponsnas padora Ne 1

N30pannble 3aa91 KBAHTOBOM

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

11 PeHTreHOBCKOE U3TyUEHHE. 5.(158, 160, 162, 166, 170)

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

13 P 5.(275, 277, 278, 280, 281, 285, 292,
14~ 7/ICPHPIC pearh 294, 296, 298, 299)

12 KonTponbnas padota Ne2

JlabopaTopHble 3aHATHSA

Pa3nen 1. dusnyeckue 0CHOBbI MEXaHUKHU

3anstue 1. Benenue. Brinonnenue nabopatopHoil padboTel [lorpemHoctu n3mepeHus: GU3NYECKUX
BEJIMYMH.

3ansatue 2. Boimonnenue mnabGopaTtopHoii pabGotbl Nel «OmpeneneHue yCKOpPEHHsST CBOOOJHOTO
MaJeHUS.

3anstre 3. BemonmHenue nmaboparopHoit paboTel No2 «MccnenoBaHue MPSMOJMHEWHOTO JBHKEHHS
TeJ B MOJIE TSHKECTU HAa MalIuHe ATBYAa».

3anstue 4. Cnava 3a/10J5KEHHOCTEH.

3anstue 5. BrimoaHeHue 1a00paTopHOM pabOThl «3aKOH COXPAHECHHS UMITYJIbCAY.

3anstre 6. BeimomHenue tabopatopHoi padboTel Ne3 «Onpe/ieneHre CKOpOCTH ToJIeTa My T METOIOM

0aJNIMCTHYCCKOTO MAsSTHUKA).
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3ansatue 7. Bommonnenue nadopatopHoit paboTel Ne4 «M3ydyeHne 3aKk0HOB Bpa-LIaTEIbHOTO JABHKCHHS
TBEPOTO Tena Ha KpecTooOpazHoM MasiTHuKe O0epOeKay.

Saustue 8. Crada 3a10/KEHHOCTEN.

3anstue 9. BeimonHenue mabopatopHoit paboThl NeS «M3ydeHWe TapMOHHMYECKHX KOJICOaHUM.
[IpyXMHHBIN 1 MaTEMaTUYECKUN MASITHUKW.

3ansarue 10. Boimonnenne mnabopatopHoit paboTer NeS «M3ydeHue rapMOHHUYECKHX KOJIEOAHHIA.
PuU3NUECKUIl MasiTHUK.

3anstue 11. Bemonnenne nabopartopHor paboTel Ne6 «OmpeneneHne MOMEHTOB HMHEPUUU Tl
METOAaMHU KPYTHIIbHBIX KOJIeOaHUH U TPUDIIAPHOTO TTOABECAY.

3ansatue 12. Bommonnenue naboparopHoil paboTel. «VccienoBaHue Mpeneccud ypaBHOBEIIEHHOTO

FI/IpOCKOHa».CI[aLIa 3aJ0JDKEHHOCTEH.

Pa3neu 2. TepmoanHaMuka U MoJIeKYJIsIpHAas (PU3UKA

3ansaTue 1. Brinonnenue nadopatopHoil paboTsl «lcciaenoBanue CTallMOHAPHOTO MOTOKA JKUJIKOCTH
B TpyOe».

3anstue 2. BoinonneHnue nabopatopHoii paboTsl «Omnpenenenne ko3hGUuueHTa BI3KOCTH KU AKOCTH
o metory CTokcay.

3anstue 3. Crava 3a705KEHHOCTEH.

3anstue 4. BoinonHeHue nabopaTopHoil paboThl «OKcnepuMeHTadbHas poBepka 3akoHa Llapns u
oIpeJielIeHue TePMUYECKOro K03 huiiueHTa 1aBaeHus».

3ansiTue 5. BrimonHenue nadoparopHoi padoTel «OmnpeneneHue otHouieHus teroémkocteit Cp/Cy
BO31yxa Mmerogom Knemana u Jlesopmar.

3ansitne 6. BrimonHeHue nabopatopHoit padotsl «Ompezenenue otHotieHus Tertoémkocteit Cp/Cy
METOJIOM CTOSIYMX 3BYKOBBIX BOJH).

3anaTue /. Caaua 3a70KEHHOCTEM.

3ansaTue 8. BrimonHeHne JrabopaTopHOi paboTel «OmpenencHue KodhdUIMEHTa BI3KOCTH BO3IyXa
10 UCTEYCHMIO Yepe3 KamuIsip.

3anstue 9. Boinonnenue nabopatopHoit paboTsl «OnpeneneHre Kod3pPuireHTa TerIonpoBOAHOCTH
TBEPABIX TEID».

3ansrue 10. Crava 3a10DKEHHOCTEH.

3ansaTue 11. Brmonnenue naboparopHoit pabotsl «3ydyenne 3aBucUMOCTH K03 uiieHTa BI3KOCTH
KHUJIKOCTH OT TEMIIEPATYPBD».

3anstue 12. Breimonnenne — naGopatopHoil  paGorhl  «OmnpeneneHue  yAEIbHOH — TEMJIOTHI

mapooOpa3oBaHUsI BOJIBI.
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Pa3neu 3. DiieKkTpu4ecTBO 1 MAarHETH3M

1. 3ansarue 1. Bemonnenue nabopatopnoii padotsr Nel. «M3yuenue 1abopaTOPHOrO KOMITJIEKCA.

2. 3anstue 2. Beimonnenue maboparopHoit  paboTel No2.  «l3MepeHue  UAIEKTPUUYCCKOM
MIPOHUIIAEMOCTI.

3. 3ansrue 3. BemonHenue mabopatopHoit padoTel Ne3 «'HCTEpe3UC CEerHETOANEKTPUKAY.

4. 3ansarue 4. Cnada mabopatopHbix padot Nel, No2 i No3.

5. 3anstue 5. BeimonHeHue madoparopHoit paboTel Ned «3mMepeHrne eMKOCTH KOHICHCATOPay.

6. 3anstue 6. BrimonHeHue naboparopHoi padoThl Ne5 «3ydeHrue MarHUTHOTO TTOJIS».

7. 3ansarue 7. Bemonnenue mabopatopHoit pabotel Ne6 «3mepenme marnutHoro mnois. Ileris
rucrepesuca GeppoMarHeTHKay.

8. 3amsrue 8. Cpaua maGopaTopHbix paboT Ned, No5 u No6.

9. 3ausarue 9. Beimmonnenne naboparopHoit pabotel  Ne7. «l3mMepeHHe UHIYKTUBHOCTU U
K03 (HHUIIMEHTOB B3aUMHOM WHIYKITHH.

10. 3ansarue 10. BrimonHenue nadoparopHoi paboThl Ne§. « MarHuTHOE TIOJIE COJICHOUAY.

11. 3anstue 11. Bremonnenue nabopatopHoit padotel Ne9. «DneKTpoMarHuTHbIE KOJIeOaHUsD».

12. 3anstue 12. Bomonnenne nabopatopHoit  paborel  Nel0  «CrnokeHHe  TapMOHHMYECKHX

KoJIeOaHuin.

Pa3nea 4. BoatHoBbIe nponeccsl. OnTuka.

3ansatue 1. Pabora Nel. M3yueHne cOOCTBEHHBIX KOJIe€OaHUI CTPYHBI.

3anstue 2. Paborta Ne2. Onpesenenne CKOPOCTH 3ByKa.

3ansartue 3. Pabora Ne3. doTtomerpusi.

3ansaTtue 4. 3amuTa 1a00paTOpHBIX padoT.

3ansatue 5. Pabora Ne4. M3yueHne 3aKOHOB OTpa)kK€HUs U IIPEJIOMIICHUS CBETA.

3anstue 6. Paborta Ne5. Onpeznenenne pOKyCHBIX pacCTOSTHUN COOMPAOIICH U pacCEUBAIOIICH JINH3.
3anstue 7. 3ammTa 1a00paTOPHBIX padoT.

3ansartue 8. Pabora Ne6. Mi3mepeHue JUIMHBI BOJIHBI CBETA € TIOMOIIbI0 Ounipu3Mbl Dpenens.

3ansatue 9. Pabora Ne7. Omnpenenenue paauyca KpUBU3HBI JIMH3bI B UHTEPPEPEHIIMOHHOM OIBITE C
KoJieriaMu HeroTona

3anstue 10. PabGora Ne8. WM3yuenme nudpakium cBeta Ha mend. V3Mmepenuwe mnepuoa
IUGPAKIIMOHHOMN PEIIeTKH.

3anstue 11. Pabora Ne9. MccnenoBanue noiaspu30BaHHOTO CBETA

3anstue 12. 3anmTa 1abopaTopHBIX padoT.
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Pa3nea 5. KBantoBas pusznka

3ansatue 1. Pabora Nel. Onpenenenue nocrosiHuoit PurGepra

3anstue 2. Pabora Ne2. Onbitr ®panka — ['epia

3anstue 3. Pabota Ne3. Onpenenenue nmocrossHHoi Credana-bonpiimana
3anstue 4. Cnaga m1abopaTopHbIX padboT

3anstre 5. PaGora Ned. SlnepHbie Bechl

3anstue 6. Pabora Ne5. dorordpdexr

3anstue 7. OnbiT Pesepdopaa

3anstre 8. Craya 1abopaTopHBIX padoT

4.3. [lepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUsl AJIsl CAMOCTOATEIbHOU PadoThl CTYA€HTOB

1. llopnecusiii [1.B., IllenmeneB A.A. JlaGopatopHblii mpaktukyM. Yacte [. dusmueckue OCHOBBI
MexaHuku. - Capos: Cap®TH, 2007. - 56 c.

2. TlomnecHsrit A.B., [lenenes AA. JlaGopaTopHbIit MPAKTUKYM. Mexanuka
xuakocreld. TepmonunamMuka u mosekymnsipHas gusuka. - Capo: Cap®TU, 2005.-40 c.

3. Kocsk E.I'., Jlebenes O.H. Jlaboparopusiit npaktukyM. Ontuka u Bonusl. - Capos: Cap®TU, 2015.-
72 c.

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

5. O EHOYHBIE CPEJACTBA I TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MMPOMEXYTOYHOM ATTECTAIIMA IO U'TOTAM OCBOEHUA JUCIHUATLITAHBI

@OH/]T OLIEHOYHBIX CPEICTB 0 JUCUUIUIMHE 00ECIeUrBAET MPOBEPKY OCBOCHHUS TUIAHUPYEMBIX
pe3yabTaToB 00y4deHUs (KOMIETEHIMH W MX HWHAMKATOPOB) MOCPEACTBOM MEPONPUATHUH TEKYIIEro,

pY6C)KHOFO U MIPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHC.
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5.1. TacmopT (pOHIA OLIEHOYHBIX CPEIACTB MO JUCHHUILIHHE

Cas13b Mex11y POpMUPYEMBIMUA KOMIETEHIUAMH U (hOpMaMU KOHTPOJISI UX OCBOCHHUS MPECTaBIICHA B ClIeAyIomie TabuIle:

Ne HaumenoBanme pasjaesna KoMnerennus NHaukaTopbl 0CBOEHUS

Texymmii
KOHTPOJIb,
Henpeas

Paznen  Tema 1.1 Beenenue. Kunemartuka nemkenust marepuanbaoit Toukn  OINK-1 3-0OIIK-1, Y-OIIK-1, B-OIIK-1
1 Tema 1.2 3akonsl HetoToHa. HekoTopeie cieacTBus 1

IIPUMEHEHHUs 3aKOHOB HbroTOHA

Tema 1.3 PaGora u sHEprUs

Tema 1.4. MomMeHT nmnynbca. LleHTpanbHbIe CHIIBL.

Tema 1.5. Mexanuka TBEpAOTO TENa

Tema 1.6. Mexanuueckue KoaecOaHus

Kontp. - 10

Kontp. - 16

Paszmen @ Tema 2.1. MexaHuka >KHJKOCTH OIIK-1 3-0OIIK-1, Y-OIIK-1, B-OIIK-1
2 Tema 2.2. Beenenue. Temneparypa.

Tema 2.3. [lepBoe Hayano TEPMOAUHAMUKHI

Tema 2.4. Bropoe Hauajio TEPMOIUHAMUKH.

Tema 2.5. DneMeHTHI CTaATUCTUYECKON PU3UKI

Tema 2.6. SIBnenus nepenoca

Tema 2.7. PeanbHble rasel

Tema 2.8. [loBepXHOCTHOE HaTsKEHUE

Tema 2.9. da3oBbie paBHOBECHUS U NIPEBPAILEHUS

KonTtp. - 7

Kontp. - 16

Paznen  Tema 3.1. Dnekrpuyeckoe nose OIIK-1 3-0OI1K-1, Y-OIIK-1, B-OIIK-1
3 Tema 3.2. DieKTpUYECKHUIT TOK

Tema 3.3. MarnuTtHOe nose

Tema 3.4. [lepeMeHHBIN ANEKTPUUECKUN TOK

Tema 3.5. Cucrema ypaBHeHnii MakcBeiuia

Kontp. - 7

Kontp. - 16

Paszgen  Tema 4.1. Bossbl B ynpyrux cpegax OIIK-1 3-0OI1K-1, YV-OIIK-1, B-OIIK-1
4 Tema 4.2. DneKTpOMarHUTHbIE BOJIHBI

Tema 4.3. ®otomerpust. ['eomeTpruueckas onTuka

Tema 4.4. ntepdepenns creta

Tema 4.5. ludpaxuus cBeta

Tema 4.6. [lonsgpu3zanns ceera

Tema 4.7. BanmonelicTBue cBETa C BELIECTBOM

Kontp. - 10

Kontp. - 16




Pa3nen

Tema 5.1. KBaHTOBOONTUYECKHUE ABJIEHUS

Tema 5.2. CrnenuanbHas TEOpUsi OTHOCUTEIBHOCTH

Tema 5.3. Ctpoenue atoma

Tema 5.4. BoiHoBbBIE CBOMCTBA YaCTHII.

Tema 5.5. CtpoeHue aTOMHOrO sijipa

Tema 5.6. SnepHble peakuun

Tema 5.7. DneMeHTapHbIC YaCTUIIBI

OIIK-1

3-OIIK-1, Y-OIIK-1, B-OIIK-1

Kontp. - 11

Kontp. - 16
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5.2. TunoBble KOHTPOJbHbIE 3a/IaHUSl MM HHbIE MaTepHaJbl, HeOOXOAUMBIE ISl OLEHKH
3HAHUH, YMEHHH, HaBbIKOB M (WJIHM) ONbITA [eSITeJbHOCTH, XApPaKTepU3yKIIHe 3Talbl
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOCHUS 00pa30BaTeILHOI POrPaMMbI

5.2.1. IlpuMepHBbIe BONPOCHI K IK3aMEHY, 3a4eTy

Pa3neu 1. dusnyeckue 0CHOBbI MEXaHUKH

1. MW3smepenue ¢u3nyeckux BeNWYMH. ENMHUIBI U3MEpPEHUS U Pa3MEPHOCTh (PU3MUECKUX BEIUUHH.
OcHOBHbIE €IMHUILIBI U3MEpeHUs B MexayHapoaHou cucreMe CHU. IIpsiMble 1 KOCBEHHBIE U3MEPEHUSI.
O6paboTka pe3ynbTaToB U3MepeHuid. CiydaliHple ¥ CHCTEMaTHYeCKHe MorpentHoct. M3o0paxeHue
HKCHEPUMEHTAIBHBIX pe3yNbTaToB Ha Tpadukax. Mcmonp3oBanue rpagukoB misi 00pabOTKU
pe3yJIbTaTOB UBMEPEHU.

2. MarepuanpHas Touka M abconmoTHO TBEpAoe Teno. Cucrema orcuéra. Pagmyc-Bexkrop. 3akoH
nskenus. Tpaexkropus. [1yte u nepememienue. Ckopocts. Yckopenue. 'onorpad ckopoctu.

3. PaBHOMepHOe nBmxeHue. PaBHOyckopeHHoe nBuxkeHue. llpumep: nBukeHue Tena, OpOMIEHHOTO
IO/ YIJIOM K TOPHU30HTY.

4. JIB>KEHHE TOYKHM IO OKPYKHOCTH. YTIOBas CKOPOCTh U YIJIOBOE yckopeHue. HopmanbHoe u
TaHreHuuaabHOe yckopeHus. [lonHoe yckopenue.

5. CkopocTh M YCKOpPEHHME IpH KPHUBOJMHEHHOM JABM)KEHHUU. Pajauyc KpPUBU3HBI TPAEKTOPHUHU.
OTHOCHUTENBHOCTh IBHKEHUS. 3aKOH CII0KEHMSI CKOPOCTEH U YCKOPEHUH.

6. Ilepsslil 3akoH HptoToHa. (3akoH uHepiuu [anuies). I[loHsTHEe HHEPLUATBHON CUCTEMBI OTCUETA.
Macca u umnynsc Tena. Macca - Mepa MHEPTHOCTH Tell. MIMIynbc Tena M CUCTEMBI Tel. 3aKOH
COXPAaHEHHUs HMITYJIbCa JJI 3aMKHYTOM CUCTEMBI JIBYX MAaT€pUAIbHBIX TOUEK. ATUTUBHOCTD U 3aKOH
COXpaHEHUs MacCChI.

7. Cuna.. Bropoil 3axkoH HploToHa Kkak ypaBHeHue aBWKeHMs. IIpencraBieHue o perieHUU
ypaBHEHUs ABWXKeHUA. Poib HadanbHbIX ycnoBuil. Tperuit 3akoH HeroToHa. B3ammoneilictBue IByx
MaTepuaIbHBIX TOYEK. B3anMoaelicTBre CUCTEMBI MaTepUaIbHBIX TOUEK.

8. Cwusl B ipupojie. 3akoH BceMHpHOTO TsaroTenus. Cuia Tspkectd. Cwta ynpyrocta. 3akoH ['yka.
Cunbr  Ttpenus. Tpenue moxod. Cuna TpeHus ckonbxeHus. Koadduument tpenus. Cuna
COIIPOTHUBIIEHUS CPEBI.

9. 3akoH coXpaHEHHs HMMITyJbca JUII CHCTEMbl MaTepHalbHBIX Touek. LleHTp macc. Teopema o
JBH>KEHUU LIEHTpa macc. [Ipumepsl.

10. /IBmxeHue Ten ¢ IepeMeHHON Maccoi. PeaktuBHoe nBmkenne. @opmyna [lunoakoBckoro.

11. Ipunuun otHocuTenbHOCTH [anuies. JIBH)KeHHE OTHOCHUTENBHO HEHMHEPIHATIbHBIX CHUCTEM
orcuéra llonarue o cunax uHepuuu. CUibl MHEPLUH NPU YCKOPEHHOM INOCTYNAaTEIbHOM ABH)KEHHUH

CHUCTEMBI OTCUETA



12. Pab6ota. PaboTa nocTOsSHHOM CUJIBI IPU TPSMOJIUHEWHOM JBM>KeHUH. PaboTa rnpu KpuBOIUHEHHOM
IBIKEHUU. MOIITHOCTE.

13. Teopema o kuHeTHyeckoil sHepruu. CBA3b MEXKAY KUHETUYECKHUMH SHEPrUsMU B Pa3IUYHBIX
cucremax orcuéra. Teopema Kénura.

14. KoHcepBaTuBHBIE M HEKOHCEepBaTUBHble cuibl. lloTeHnumanbHas dHeprusd. BeipaxkeHue
KOHCEpBAaTUBHOMW CHJIBI YE€PE3 MOTEHIUAIBHYIO SHEPTHIO.

15. 3akoH coxpaHeHus mexaHuueckoi osHepruu. IIpumepsl. Konebanusi rpy3a Ha mpyKuHe.
JIBr>KeHue Tena B MO0JIE TSKECTH. YTIPYTHe COyAapeHHUs Tell.

16. HekoHcepBaTHBHBIC CHJIBI W MEXaHW4ecKass dHeprus. [loHSATHE O BHYTPEHHEW OSHEPTHUU.
Oobmedusnueckuii 3akoH coxpaHenus >Hepruu. [Ipumepsr. Heynpyrue coynapenus Ten. AGCONTIOTHO
HEyHpyrui yuap.

17. MoMeHT culibl 1 MOMEHT UMITYJIbCa OTHOCUTEIBHO HEMOJBUKHOW TOYKM U HEMOJBIKHOM OCH.
YpaBHEHHE MOMEHTOB.

18. 3akoH coxpaHEeHHsI MOMEHTA UMITYJIbCa JJISl CHCTEMbl MaTePHUAIbHBIX TOYCK.

19. JIBmxeHue B neHTpaibHOM nose. 3akonbl Kermiepa. KocMuueckue ckopocTH.

20. Bpamenue TBEPIOTo Tela OTHOCUTENBHO HEMOIBUKHOM OCH. MOMEHT UMITyJIbCa U KUHETHYECKas
SHEprus TBEPIAOTO TeNa, BPALIAIOIIETOCS OTHOCUTEIBHO HEMOJABHKHOW OCH. MOMEHT HHEPIMU.
VYpaBHeHHE MOMEHTOB I BpaIleHUs TBEPAOIO OTHOCUTEIBLHO HETIOABHKHOM OCH.

21. MoMeHT uHepLuU TBEPAOTO Tena. Bruncienrne MOMEHTOB HHEPIIUU HEKOTOPBIX OJHOPOIHBIX Tell
MPaBWJIbHON TreoMeTpuueckoi (opmbl (CTEpkHS, AWCKa, IMUIMHApaA, mapa). Teopema [rolirenca-
[Teiinepa.

22. Bpruncienne MOMEHTOB HHEPIIMU Tell OTHOCUTEIHHO MPOU3BOIBHON ocH. TeH30p nHepLuH.

23. VYpaBHeHUs IBWKEHHs M paBHOBecUs TBEpAOTo Tena. Yucno creneHeil cBoOOAbI TBEPIOTO Tela.
VYpaBHeHus 1BHKEHUS. Y clloBUA paBHOBecus. [loHATHE cTaTHYECKH HEONPENENEHHBIX CUCTEM.

24. DHeprus IBUXKyIIerocs: TBEpAoro Tena. CKaThIBaHUE Tell ¢ HAKIIOHHOH TuIockocTH. Criia TpeHus
KaueHusl.

25. T'upockomnsl. JIBuxkeHne cBOOOAHOTO rupockorna. [IpuMeHeHust THPOCKOIIOB.

26. OcHOBHbIEC MOHATHS U ONpeneieHus KojeOaTenbHbIX HporeccoB. [lepuoanueckue KonebaHUs.
[Tepuon u wactora konebanus. ["apmonnueckue xkonedanus. CBOOOIHBIE U BBIHYK/ICHHBIE KOJICOaHUSI.
Pe3onanc. ®a3oBas miockocts. Da3oBas TpaeKTOPUS TAPMOHUYECKOTO KOJICOAHMUS.

27. CBoOojHBIC He3aTyxarolue KojJeOaHWs Tpy3a Ha MPYKUHE (TAPMOHUYECKHI OCITHILIATOP).
MaremaTnueckuii MasiTHUK. PU3HYECKUN MasTHHK.

28. T'apMOHUYECKUN OCHMIUIATOP C BS3KUM TpeHueM. Jlorapudmuueckuil TEKpEeMEHT 3aTyXaHUs U

TO0OPOTHOCTH OCIUJUISITOPA.
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29. BoHyXeHHbIE Koje0aHHs FapMOHHUYECKOTO ocuuiuiaTopa. PesoHaHcHble KpuBbie. PesonaHcHas

gacToTa.

Pa3zgea 2. TepmoagunaMuka U MoJIeKyJIsApHas pusuka

1. T'uapocTaTuka HecxxuMaeMon kuaKocTH. Jlapnenue. 3akoH Ilackans. 3akon Apxumena.

2. CranlnoHapHOE TEYCHHE HEC)KUMAEMOW KHUIKOCTH. YpaBHEHUE HEPa3phIBHOCTH. YPpaBHEHUE
bepnynu.

3. Bsaskocte. CTanmoHapHOe TEYCHHUE XKUIKOCTH 110 IPAMOJIMHEHHOU TpyOe. @opmyia [Tyaseits.

4. JIBwxeHue Ten B Ba3koM xuakoctu. opmyna Crokca.

5. MonexkynsapHO-KMHETUYECKUI U TEPMOJUHAMUYECKUN MMOAXO0/bl K U3YUEHUIO SBJIEHUN MPUPOJIBI.
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TeopuH BemecTBa. Moib BemiectBa. Ywucio
ABoraapo.

6. WneanpHBIN Ta3 B MOJICKYISIPHO-KMHETHYECKOW Teopuu. OCHOBHOE ypaBHEHHE MOJEKYISPHO-
KMHETUYECKOW TEOpUH HJI€aIbHOIO rasa.

7. Temmeparypa u TepMOAMHAMHUYECKOE paBHOBecue. TemmneparypHuble mkainsl Lenscus u KenbBuna.
MonekynapHO-KHHETUUECKH CMBICT TeMmmneparypsl. PacnpeneneHne KUHETHUYECKOW SHEPruM IO
CTETEHSM CBOOO/IbI.

8. Makpockonuyeckue (TepMOIMHAMUYECKHE) apaMmeTpahl. VYpaBHeHue COCTOSTHUSI.
KBa3zucratnueckue mpoueccsl.

9. MWneanbHbIN U HeWAEATbHBIN Ta3bl. YpaBHEHHE COCTOSHUS UAEATBHOTO ra3a. 3aKOHbI UAECaTIbHOTO
raza. YpaBHEHUE COCTOAHMA Tra3a BaH-nep-Baanbca.

10. IlonaTne o BHYTpeHHEW OHeprud. BHYTpeHHsSss OSHeprus wujaeanbHoro rasa. Pabora B
TepMoanHaMHKH. PaboTa uaeanbHOro ra3a B H30MpoLeccax.

11. Tennoobmen. KomuuectBo TemnoTsl. Termnoémkocts. IlepBoe Hayano TepMOAMHAMHUKH.
[IpumeneHnue nepBoro Hayajga TEPMOJAUHAMUKH K MU30IIpoIieccaM HI€aabHOro rasa.

12. Teopus TterioeMKOCTH. TemIOEMKOCTh WICATLHOTO Ta3za. YpaBHeHune PoOepra Maiiepa.
TennoemkocTs TBeporo tena. 3akon rononra-Iltu.

13. Ammnabaruueckuii npouecc. YpasHenue Ilyaccona. Onpenenenne CP/Cy meronom Kinemana u
He3zopma.

14. Tlonutrponuueckuit mporecc. Y paBHEHHE MOJIUTPOIIBI.

15. Buyrpennsis sHeprus raza Ban-nep-Baanbca.

16. Tennosas mamuHa. KoaQpuuueHT none3Horo 1eicTBUS TEIIOBOM MaIIUHBI.

17. Paznuunble  (QOpPMYIUPOBKM  OCHOBHOTO  IOCTyJaTa, BBIPAXKAIOIIETO BTOPOE  HAyallo
tepMoguHamMuku  (popmynupoBku Tomcona-Ilnmanka u Kniaysuwyca), m UX 3KBUBaJCHTHOCTb.
OO6parumbie 1 HEOOPATUMBIE TIPOIIECCHI.
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18. Iukn Kapno. Mammna Kapuo u eé€ KIIJ. Teopembr Kapno. Tepmonmnamuueckasi IIKajia
TEMIIEPATYP.

19. HepasenctBo Knay3uyca. PaBenctBo Kiayzuyca. DHTponus. 3akoH BO3pacTaHUs SHTPOIUH.

20. DHTponus uaeanbHOro raza. JHTponus raza Ban-nep-Baanbca.

21. Dddext xoyns Tomcona.

22. XononuibHas yCTaHOBKA. [[pUHIMIT AMHAMUYECKOTO OTOILUICHUS.

23. ®aza emectBa. azoBsiii nepexo. uarpamma coctostauii. TpoitHas Todka.

24. IlnaBneHne W KpuUCTauIM3auusA. YjenbHas Terulora IuiaBieHus. [lapooOpazoBaHue u
koHJeHcauus. Mcnapenue. Haceimenssiii nmap. BnaxxHocTs Bo3gyxa. Kunenuwe. YnensHas temiora
napooOpa3oBaHMUsL.

25. VYpasuenue Kuaiinepona-Kiaysuyca. 3aBUCHMOCTh JIaBIE€HUS HACBILIEHHOTO Iapa OT
TeMIIepaTyphbl.

26. U3orepmbl Ta3a Ban-mep-Baanbca. M3orepmbl peampHOro rasza. Kpurumdeckoe cocTosiHHE.
Kputnueckue napamerpsl.

27. PacnpeneneHue MOJEKYI IO CKOpOCTSM. 3akoH pacnpeneneHuss Makcpenna. Pacrpenenenue
MOJIEKYJ 0 abCOJIIOTHOW BenuuuHe cKopocTH. Pacmpenenenue mo sHeprusiM. CpelHue CKOpOCTH
MOJIEKYJ UJ€aJIbHOTO Ta3a.

28. 3axoH pacnpezneneHus bonpnmMana.

29. DHTpOnus U BEpOSTHOCTh. DIyKTyalHH.

30. Cpennsas umHa cBobogHoro mpooOera. DddextuBHoe ceueHne. OcnabieHue Mydyka MOJEKYJd B
rase.

31. TemmonmpoBOAHOCTh. YpaBHEHHE TEIJIONMPOBOAHOCTH. lIpocreiimme cranmvoHapHBIE 3ajadd Ha
TEIIONPOBOAHOCTD.

32. TemmonpoBoaHocTh ra3zoB. Koag¢unuent temronpoBoaHocTu. Bsskocts rasos. Koaddumuent
BS3KOCTH.

33. Ouddysus B razax. Ypapaenue mudpdysun. Kosddumment muddysun.

Pa3neu 3. DiieKTpr4ecTBO 1 MAarHETHU3M

1. Dnextpuyeckuil 3apsii U IJICKTPUUYECKOE TOJe. 3aKOH COXPAHEHHS JIIEKTPUYECKOTO 3apsija.
Hamnpspx€aHOCTh - critoBast XxapaKTepUCTHKA OIS,

2. 3akon Kynona. [Tose Toueunoro 3apsia. [IpuHIUI CyIepHO3UITMH DJIEKTPOCTATUICCKUX ITOJICH.
DnekTpuyeckuil 1umnonb. unonbHelii MOMeHT. [losie ToueuHoro Aumos.

3. Tlorox BekTOopHOrO TOMNSA. DIEKTpocTaTudeckas TeopemMa [aycca B HHTErpalbHOH U

muddepennmanbaon hopme. [loHATHE O AMBEPTEHIIMN BEKTOPHOTO TIOJISI.
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4. Tlpumenenue teopembl laycca s pacuéra snekTpocTarndyeckux mnoseid. I[lone cdepsl u
0eCKOHEUHOH IMIIOCKOCTH, PABHOMEPHO 3apsHKEHHBIX 10 MoBepXHOCTHU. [loe OecCKOHEYHOTro MMWIMHIpA
U 11apa, PABHOMEPHO 3apsKEHHBIX 110 00BbEMY.

5. [IloTeHuuManbHOCTH IEKTPOCTATHYECKOro Hojs. Teopema O LMPKYIALUH 3JIEKTPOCTATUYECKOIO
nosnst. PasHocte mnoreHnmanos. Ilorenmman. IloreHmman mossg TodedHoro 3apspa. Ilpuanmn
CYNEpHO3ULMH JUIsl HoTeHUuanoB. CBs3p HanpspkEHHOCTH M noreHiuana. CuioBble JMHUM U
SKBUIIOTEHIMAJIBHBIE IOBEPXHOCTH.

6. Dnekrpuyeckoe mosne B BewlecTBe. [IpOBOIHUKN B 3JIEKTPOCTaTUUECKOM Iojie. JIu3nexTpuku B
JJIEKTPOCTATHYECKOM  1mojie.  Bekrop  momspuszamuu. BekTop — 2JIEKTPUYECKOM  MHIYKLUU.
[TonspusyemocTs M JAMDIIEKTpHYECKass IPOHUIAEMOCTb. Teopema I'aycca Uit JIMIIEKTPUKOB.
I'pannynble ycnoBHs.

7. DIeKTPOEMKOCTH IPOBOJHUKOB M KOHIEHCATOPOB. EMKOCTh yeMHEHHOTO NPOBOAHMKA. EMKOCTE
koHjeHcaropa. [lnockuii konaencarop. Chepudeckuii KOHICHCATOD.

8. CoennHeHHMs KOHIEHCATOPOB B DJJIEKTPUYECKOH IeNHu. DHEPrusi 3apspKeHHOTO KOHACHCATOpA.
OOBEMHAS IUIOTHOCTb SHEPTUHU HJIEKTPUUYECKOTO OIS,

9. /IBmwxeHHe 3apsHKCHHBIX 4YacTUI[ B AJIEKTPUUECKOM I1oJjie. JIBHXKEHHE B OJHOPOJHOM IIOJIE.
JIBrkeHrne B HEOAHOpPOAHOM noiie. IloTeHnmanbHas 3Heprus 3apsjaa B IEKTPOCTaTUYECKOM  IIOJIE.
DHeprus B3aUMOJIEHCTBUS CUCTEMbI TOUEUHBIX 3apsI/I0B.

10. IInotHOCTH TOKa M cuia Toka. 3akoH Oma B audpdepeHumansHoi Qopme. VYaenbHas
IIPOBOJIUMOCTh M YAEIbHOE compoTHuBieHHe. 3akoH Oma B uHTerpanbHoi (opme. CompoTuBieHue
npoBoaHMKa. llocimenoBaTenbHOE M MapajuleIbHOE COENMHEHME NPOBOAHMKOB. HennHeliHsble
9JIEMEHTHI B LIETISIX IOCTOSTHHOTO TOKA.

11. PaboTa ¥ MOIIHOCTH 3JIEKTPUUYECKOI'O TOKa. TemyoBoe AEHCTBHE 3JIEKTPUUYECKOro TOKA. 3aKOH
Jxoyns-Jlenna.

12. CropoHHHE CWIIBI. DIIEKTPOABIDKYIIAs CHJIa UCTOYHHKA TOKa. 3akoH OMa ¢ y4€TOM CTOPOHHHX
cui. 3akon Oma juist 3aMkHyTOH 11enu. [Ipasuna Kupxroda.

13. MarnutHoe none. 3akoH Ammnepa. Unaykuuss marHutHoro nois. 3akoH buo-Casapa-Jlamnaca.
[TpyHIMO CyNepno3uLUU MarHUTHBIX Mosiell. MarHutHoe moje OECKOHEYHOro MPsIMOIUHEHHOTOo
IIPOBOJIHHKA C TOKOM. [loe KpyroBoro BUTKa ¢ TOKOM Ha €ro OCH.

14. Cuna Amnepa. Cuna Jlopenua. J[BukeHue 3apspkeHHBIX YacTULl B MATHUTHOM T10JT€.

15. Teopema I'aycca ans mMarHUTHBIX nosie. Teopema o HUPKYISUUKM MarHUTHoro mois. Pacuér
MarHUTHBIX MOJIEH MPH MOMOIIM TEOPEMbI O HUPKYJSALMH. MarHuTHOE 1mojie OECKOHEYHO IJTMHHOTO
COJIEHOWJIA Y TOPOUAAIBHOM KaTYIIKH.

16. MaruuTtHOe mose B BemiecTBe. TOKM HamarHuuMBaHUs. BexkTop HamarHMumBaHUWs. MarnurtHas
BOCIIPUMMYHUBOCTb U MarHATHAs IPOHUIIAEMOCTh. BEKTOp HANPs’KEHHOCTH MarHUTHOTO TIOJISL.
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17. Tlonatue o numa-, mapa- u ¢eppomareruzme. Teopema O HMUPKYJISAIMM MAarHUTHOTO TIOJS B
BeulecTse. [ paHuYHbIE YCIOBHUSL.

18. SIBneHme AJIEKTPOMArHUTHOM WHAYKIWU. 3akoH dapanes s SIEKTPOMArHUTHOW WHIYKIIHH.
[IpaBuio Jlenna. MakcBe/uIOBCKasi TPAKTOBKA SIBICHUS 3JEKTPOMAarHUTHOM WHAYKUUU. Buxpesoe
ANEKTPUYECKOE IOJIE.

19. Camounaykuus. MHAyKTUBHOCTh. B3auMouwHIyKuus. DHEpPrus MarHMUTHOTO TOJS KaTYIIKH C
ToKOM. O0BEMHASI IIIOTHOCTH SHEPTUU MAarHUTHOTO TOJISL.

20. ITepexomnbie nporecchl B RC- 1 RL-nensix. YcinoBue KBa3ucTalluOHAPHOCTH.

21. KoneGarenbHblit KOHTYp. CBOOOIHBIE He3aTyxaromue kosieOaHuss B KoHType. CoOcTBeHHas
yacToTa He3aTyxarlouux Kojebanuid. 3aryxaromue kojedanus. Jlorapudmuueckuit aeKpeMeHT
3aTyXaHus U JOOPOTHOCTh K0JIeOaTeIbHOTO KOHTYPA.

22. llepemenHslii anektpuueckuii Tok. Ilomydenue mnepemeHHoro Toka. Pesucrop B wmemnu
IIEpEMEHHOT0 ToKa. TernnoBoe nelicTBUE EpeMEHHOro Toka. /leiicTByrolee 3HaU€HNUE HANPSKEHUS U
CHJIBI TOKA.

23. KonpeHcaTop U KaTyIIKa MHAYKTUBHOCTH B LIETIM TIEPEMEHHOT0 TOKA.

24. Pe3oHaHc B Lieny iepeMeHHoro Toka. [IpeobpazoBanue nepemenHoro Toka. TpancdopmaTop.

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

26. Cucrema ypaBHeHHMH MakcBeimia B MHTerpasibHOM (opme. Cuctema ypaBHeHWH Makcpeiia B
muddepeHnmanbHo Gopme.

27. DnexTpoMarHuTHble  BOJHBL. ~ BosHoBoe — ypaBHeHue.  CKOpOCTh  pacmpoCTpaHEHHs
ANIEKTPOMAarHUTHBIX BOJH. OHEPrus M HUMIYJIbC 3JEKTPOMarHuTHOro mnoss. Bekrop VYwmosa-

ITorinTHHra. [1Ikana 3MeKTPOMArHUTHBIX BOJIH.

Pa3nea 4. BostHoBbIe nponeccsl. OnTuka.

1. BonHoBoe ypaBHeHHE. YpaBHEHHE MOHOXPOMAaTHYECKOW Oerymeld BOJIHBI, OCHOBHBIE
XapaKTEpUCTUKU BOJIH.

2. IlpononbHble U MONEpeyHble BOJIHBI, MOsipu3anust BoiH. [Ipuniun cyneprnosunuu BojiH. IToTok
IUIOTHOCTH SHEPTHUH, CBSI3aHHBIN ¢ OeryIieil BOJTHOM.

3. Crostane BostHEL Dddekt Jlormiepa.

4. DIEeKTpOMarHWTHHIE  BOJIHBL. BosmHoBoe  ypaBHeHHe. CkopocTh  pacnpOCTpaHECHHS
AJIEKTPOMArHUTHBIX BOJIH.

5. DHeprus ¥ UMIYJbC AIEKTPOMArHuTHoro nojs. Teopema IloitHTHHTA.
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6. DnexkTpomarHuTHas npupona cBera. ONTUYECKUN U BUANMBINA TUANIA30HBI SJIEKTPOMATHUTHBIX
BoJIH. BomHoBoe ypaBHeHue. CkopocTh cBeta. ['apmonmueckass BonHa. [Imockue u cdepuyeckue
BOJIHBL. BosTHOBOW (pOHT.

7. llonspuzamus 3JIEKTPOMArHUTHBIX BOJIH. JIMHeWHas, Kpyromas, JJUIMITHYECKAas MOJISIPU3ALINU.
EcrecTBeHHBbIl CBET.

8. Hemonoxpomaruueckue BosHbL. CHEKTPaIbHBII COCTaB CBETOBOTO UMITYJIbCA.

9. DOmueprernueckue U GOTOMETPUUYECKUE XaPAKTEPUCTUKHU CBETOBOTO MOTOKA.

10. I'eomeTpuyeckas ONTHKA.

11. WurepdepeHnnus MOHOXpOMATHYeCKMX BOJH. JIBynydeBas wuHTepdepenius. Cymepno3umnus
IUTOCKUX BOJIH. Pa3HOCTh X0ma. Y cnoBus HHTEpHEPEHIIMOHHBIX MAKCUMYMOB 1 MUHHUMYMOB.

12. NnrepdepeHuns B TOHKMX IUleHKax. Ilojockl paBHOW TONIIMHBI M PAaBHOTO HAKJIOHA.
[IpocBeTienne ONTHKY.

13. NaTtepdepeHnnss HEMOHOXpOMaTHYeCKoro cmera. KorepeHtHOCTh. Bpems wu  januHa
KOT'€pEHTHOCTH.

14. WnrtepdepeHnmonnsie mnpubopbl. bunpusma. bununza. HaTepdepomerp MaiikenbcoHa.
[Tpumenenue nuTepdepeHIINOHHBIX TPUOOPOB.

15. Tlpuamun [roiirenca-®Openens. Merton 30 Openens. Hudpakmus DperHens Ha KpPyrioMm
oTBepcTHH. 30HHaA 1acTuHKa. [1aTHO [lyaccona.

16. dudpakuus Opaynrodepa. Audpakius ceera Ha menn. AudpakiimonHas pacXxoIuMoCThb.

17. TayccoB my4ok. brivxHss U naiabHSSA 30HBI AUPPaKIUU, TPUOIMKEHHE TeOMETPUIECKON ONITUKU
18. Judpakimonnas pemrerka. JlucriepcruonHas o01acte. Paspenrarormas cnocoOHOCTb.

19. OrtpaxkeHue u MpeIoMIICHHE CBETa Ha TPaHUIIE pa3jiena AUdIeKTpuKoB. @opmysl Openers.

20. 3akoHbI oTpakeHus U mperomieHus. [lonspuszamus cBeTa Mpu OTPaAXKEHUH U TPEIOMIECHUHU. YTOI
Bbproctepa. Koadduumentsr orpakeHuss m mnpeiromieHus cBera. [losHOe BHyTpeHHee OTpaKeHHE
CBeTa.

21. JIBoiiHOE JTydenpeIoMIIeHHE B aHU30TPOMHBIX Kpructaiiax. [Tocrpoenue [roiirenca. [onsipusanms
CBETa MPH JABOWHOM IyuenpenomieHuu. [lomaspuzannonusie GUIbTPhI

22. VntepdepeHunsi TONSPU30BAHHBIX BONH. [IpoxokiaeHWe cBeTa depe3 KPHUCTAIUTMYECKYIO
TUTaCTUHKY. [lonspu3anioHHbIe TPHOOPHL.

23. Bpamenue miocKoCTH HOISPU3AIIH B KPUCTALUTHIECCKUX TEJIaX.

24. UckyccrBenHas anusotpornus. ®oroynpyrocts. Dddekr Keppa. [BoifHOE JIydenpeioMICHHE B
MarHiTHOM TIOJIE.

25. Jlucniepcusi cBeTa. DIEKTPOHHAs Teopusl aucnepcud. HopmanpHas w aHOManmbHAs UCIEPCUU.
BonHoBoOI1 nakeT. ['pynmnoBas CKOPOCTb.

26. Ilormomenwue cBeta. JIuaum mornonieHus. 3akod byrepa.
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Paspen 5. KBanToBas pusuka

1. TemnnoBoe u3MyuyeHUE U €ro XapaKTEPUCTUKU: M3NIydaTeibHas U MOTJolaTelbHas CIIOCOOHOCTH,
SHEpreTHYecKas CBeTUMOCThb. 3akoH Kupxroda.

2. AOCOMIOTHO YepHOE Telo U ero Mojenb. 3akoH Ctedana-bompumana. 3akonsl Buna.

3. KsanroBas Teopus teroBoro uanyuenus. @opmyna [lnanka. O0bsicHeHUE 3aKOHOB M3JIy4EHUS C
nomouibio popmyisl [Inanka.

4. TexHuyeckue NpUMEHEHHS TEIJIOBOro M3nydeHus. Onruyeckas mTupoMeTpus.

5. ®orosnekrpuueckuii dpdexr. Omnbitel ['epma u CromeroBa. OCHOBHBIE 3aKOHOMEPHOCTHU
BHemHero ¢orodpdexra. KBanrosas teopust pororddexra. Gopmyna DiiHmTeiiHa. BHYTpeHHU 1
BeHTWIbHBIN oTorddekt. [Ipumenenus potorddexra. DOTOYMHOKUTEIH.

6. CnenuanbHas TeOpUsi OTHOCUTEIBHOCTH.

7. Dddexr KomnToHa 1 ero 00bsiCHEHHE HA OCHOBE 3aKOHOB PENIITUBUCTCKON MEXaHUKH.

8. Kopmyckymnsipnas Teopusi ctpoeHus BeniectBa. Mozens atroma Tomcona Ombitel u (opmyrna
Pesepdopna. [Inanerapuas monens aroma u e€ Tpyanoctu. [loctynarst bopa.

9. Omnbitel @panka u ['epua. DnementapHast 00poBCKas TEOPHUS BOJAOPOIHOIO aTOMA.

10. BomHoBele cBoiictBa uactuil. Ombitel JleBuccona u Jlxepmepa. Judpakius 3JIEKTPOHOB.
I'unore3a ne bpoitna. [lpunuun HeonpenenenHoctu [ aiizendepra.

11. VpaBuenue llpénunrepa. BoaHoBas ncu-¢pyHKuus u ee GU3NYECKUA CMBICII.

12. Yactuna B OeckOHEYHO TJyOOKON moOTeHIMadbHONH siMe. [IpoxokaeHue dacTull uepes
MMOTEHIIUATBHBIN Oapbep.

13. KBanToBBIC uHcIa. ATOM BOJIOPO/Ia B KBAHTOBOH TCOPHH.

14. KBaHTOBBII rapMOHMYECKHH OCLUIIIATOP.

15. M3nydeHue U MOIJIOLIEHUE CBETa aTOMaMU. ATOMHBbIE CIIEKTPbl. CIIEKTPOCKOMNHS U CEKTPAIbHBIN
aHau3.

16. PentrenoBckoe m3iydeHue. TOpMO3HOW U XapaKTEPUCTHUECKUH CIIEKTPHI. 3aKoH MO3IH.

17. B3aumopneiicTBue n3nydeHus ¢ BemecTBoM. CIIOHTaHHOE U BBIHYXKAEHHOE W3NydeHus. uBepcHas
HACEJICHHOCTh DJHEPreTHMYeckux ypoBHeH. MeractaOuibHble cocTOsSHUS. ONTHYEeCKHe KBaHTOBBIE
reHepaTopsl. TBepaOTENbHbIE, TA30BbIE U MOITYIPOBOAHUKOBBIE J1a3ephl. [Ipumenenust mazepos.

18. ATomMHOE SIpO M €r0 OCHOBHBIE XapaKTEPUCTUKU. 3apsA0BOE M MAacCOBOE eia. SIepHble CHIIbI U
ux npupoja. M3oromnsl, nuzomepsl U u3o00apel. KanenbHas u oOosioueyHass MOJENM CTPOEHUS f7pa.
Maruueckue yucia.

19. EcrecTBeHHas pajiMOaKTHMBHOCTh. 3aKOH PaJMOAKTHBHOIO pacraaa. PaguoakTHBHOE paBHOBECHE
a-pacra.

20. TynnenbHbIN 3D PekT, B-pacnan. INESKTPOHHBIN 3aXBar.
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21. HeiitpuHo, Y-1y4d, X IPOUCXOXKICHHE U B3aUMOJICHCTBUE C BEIIECTBOM.

22. UckyccTBeHHasi pPagMOAaKTUBHOCTh. SlepHbIe peakuuu U HUX BUAbl. O(P(PEKTUBHOE CeUeHHUE
peakuuu. PannoakTuBHBIE H30TOMNBI U UX IPUMEHEHUS. TpaHCYpaHOBBIE 2JIECMEHTHI.

23. DHeprus aTOMHOTO sapa. DHeprus cBsa3u. [ledext Macc. Brigenenue sHepun npu J1eI€HUH sep.
Lennas peakiusi. ATOMHOE OpyXKHE.

24. Yupapnsemas IeNHAas peakuus. SaepHble PeakTophl M MX TUIBL Y PaH-TPAQHUTOBBIA pPEAKTOP.
IIpuMmeHeHne AOEPHBIX PEAKTOPOB. ATOMHBIE 3JIEKTPOCTAHLIUU U IBUTATEIIN.

25. TepmosiiepHble peakuuu. Beinenenue sHeprum npu cuHrese saep. llpobGiema ynpaisiemoi
TEPMOSIIEPHON peakuuu. TokaMaku.

26. MnynpCHOE yaep)KaHHE TEPMOSICPHON IUTa3Mbl JIAa3ePHBIM HU3IYYCHHEM U DIIEKTPOHHBIMHU
IIyYKaAMH.

27. DnemMeHTapHble 4YacTUIbl M UX Kiaccudukauus. OCHOBHBIE XapaKTEPUCTUKU HIIEMEHTAPHBIX
Y4acTHLI.

28. YacTumpl W aHTHYACTHIBL. B3amMoaelCTBHE 3JE€MEHTAapHBIX 4acTWl. B3anMHBIE MpeBpalieHus
JJIEMEHTAPHbIX YaCTHULl. AHHUTWIIALUSA YaCTUL U POKICHUE T1ap.

29. CtpykTypa syieMeHTapHbIX yacTuil. KBapku.

5.2.2. IlpuMepHbIe TeMbI 1OMAIIHET0 32/IaHUS

1. MarepuaibHasi TOUka JBHKETCs B miockoctn XOVY 1o 3akony © = At’l +Btj, rne 4 =1 m/c?,
B=12mM/c, i u | eIuHMuHBIe Ga3MCHBIC BEKTOPHI AEKAPTOBOH cHCTeMbI KoopauHaT XOV. Haiitu yron
MEXIy BEKTOPaMH CKOPOCTH U M YCKOpeHHMs d TOYKH B MOMEHT Bpemenu t; =3 c. Hapucosarh
TPACKTOPUIO IBUKCHHUS TOUKH.

2. MarepuaibHas TO4Ka ABHKETCS B Itockoctd XOV mo 3akony T = (At*+CO)i +(Bt*+D)j, raue
A=1wc B=2wc C=-1m D=3 m. N300pa3ute TpaekTopHio IBWXKEeHUs Toukd. Ha Tpaekropun
yKa3aTh IIOJIOKEHHE TOYKKM B MOMEHT BpeMeHu t; =1 c. HaillTu MOIyM BEKTOPOB CKOPOCTH U H
YCKOPEHHsT d TOYKH B TOT MOMEHT. HaliTu Takyke BEKTOp MepeMereHus S u nyts | mpoiienHbie
TOYKOM 32 BTOPYIO CEKYHY JBHKEHHUSI.

3. JIBe TOYKM IBIKYTCS B IUIocKocTH XOV 1o 3akoHam I= Al + Btj7 ur,= Cti + Dtj? ,Tme A=1
M, B=3M/c, C=25 M/CZ, D =2 w/c. Haiitn paccTosiHue MeXIy TOYKaMu B MOMEHT BpemeHu t =1c, a
TaKXKe Yrojl MEXJTy BEKTOpaMH CKOPOCTEH TOYEK B ATOT MOMEHT.

4. MarepuanpHasi TOYKa ABIDKETCS B TUIOCKOCTH XOV ¢ YCKOpEHHUEM d, WU3MEHSIOIUMCS CO

BpeMeHeM 110 3aKoHy d,= Al + Btj . Halitu 3ax0H IBHKEHUS TOUKHU aBHEHHE 3aBUCUMOCTH paguyca-
y a, y
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BEKTOPa TOYKU OT BPEMCHH), €CIIM B HayalibHbI MOMEHT BpeMeHH (t = 0) Touka HaxouIach B Havaye

KoopauHat u umena ckopocts U, = Ci + Dj (4, B, C u D - n3BectHble NOCTOSIHHbIE BETMINHBI).

5. MarepuanbHas TOUYKa JBHKETCS MO OKPYKHOCTH IO 3aKoHy @ =ct+ ft°, rae a=6 pan/c,
S = -2 pan/c®. HaiiTi yrioBoe YCKOPEHHE TOUKH B MOMEHT, KOTJIa OHa OCTAHOBHTCHL.
6. Touka mBIKETCS 1O OKPY)XKHOCTH pamuyca R mo 3akony ¢ =@ Sinkt, rne ¢, u K u3BecTHbIC

IIOCTOsIHHBIE. HaliTh 3aBUCUMOCTB OT BPEMEHHU MOJYJIEH CKOPOCTH M YCKOPEHHSI TOUKH.

7. Touka nBIKETCS MO OKPYXKHOCTH paguyca R=1M ¢ yIrJOBBIM YCKOPEHHEM €, 3aBUCSIIMM OT

pao pao
7 B=375
c c

BPEMEHHU 10 3aKOHy &=«a+ft, rae a =1 . Haiftu myTh, TpONJEHHBIA TOYKOH 3a

BTOPYIO CEKYHIY ABMKeHUs. HadanbHas CKOPOCTh TOYKH paBHA HYJIIO.

8. Touka IBMKETCS IO OKPY>KHOCTH paanyca R =1 M co CKOpoCThIO U, 3aBHUCAIIEH OT BPEMEHHU 110
2 M M o
3akoHy v=ot+ ft°, rne a =1—, B =3~ . Hailtu yron mMexny BEKTOpaMU CKOPOCTU U yCKOPEHHUs
c c

TOYKHM B MOMEHT BpeMeHu t =1 c.

9. Touka nBMXXETCA 3aMEJICHHO MO OKPYXKHOCTH paauyca R, Tak 4YTO ee TaHreHUHMalbHOE U
HOpPMAJIbHOE YCKOPEHHUs B KaXKIbli MOMEHT BpEMEHHM paBHbI ApYr JApyry mno wmoxaymo. Haiitu
3aBUCHMOCTb OT BPEMEHHU €€ YIJIOBOM CKOPOCTH U YIJIOBOTO ycKopeHus. HauanbHasi CKOPOCTh TOUKH

paBHa v, .

10. C kakoil CKOpPOCTbIO B MOMEHT CTapTa PaKeTbl HYXHO BBICTPEJHUTh U3 IYIIKH, YTOOBI

M
MOPa3UTh PAKETy, CTAPTYIOIIYI0 BEPTUKAIBHO C YCKOPEHUEM a = 3Oc_2? PaccrostHue ot mymku 110

muaun crapta | =500 . [Tymika crpessier mox yriiom « = 45° K TOpU30HTY.

11. JIBa xamHsi OpocaloT OJIHOBPEMEHHO TaK, KaK MOKa3aHO Ha D,
pucynke 1.17. Ha xakom paccrossHuu | oT oOcCHOBaHUs OamrHU 5
JOJDKHA HAaXOJUTHCS TOYKA OpOCaHUs BTOPOTO KamHs, YTOOBI KaMHU f_,
h

CTOJIKHYJIUCh B Bo3myxe? Bwicota Oamam h =10m; HavaabHBIC g

. M M /
CKOpPOCTH KaMmHel v,=5—, v,=20—. ﬁ"#:

c c

12. C moBepxXHOCTH 3eMIM OpOCHIM KaMeHb IOJ YIJIOM « K Puc. 1.17

TOPHU30HTY, COOOLIMB €My HaudalbHYI CKOpPOCTh U, . HaliTu paamyc KpUBH3HBI TPACKTOPHUU Kak

(byHKI_II/IIO BBICOTHI ITOABEMA TCJIa IIPU IBUKCHUU. IIox xakum yYriioM & CJICAYCT 6pOCB.TB KaMCHb, YTOOBI

JAJIbHOCTB €I'0 I10JICTa Obl1a MaKCHMallbHA? COHpOTI/IBJ'ICHI/ICM BO3yXa HpeHe6peqL.
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M
13. C BepmIHMHBI TOPHI OPOIICHO TEJIO B TOPH30HTAIBHOM HANpaBICHUH CO CKOpocThio U, =10—.
c

Onpenenuts HOPMAJIbHOE M TAHTCHIMAIBHOE YCKOPEHHUS Teja CIYCTS JIBE CEKYHIbl IOCJIEe Havyaia
nBikeHus. CompoTHBIEHUEM BO3lyXa peHeOpeyb.

14. Yactuna asmxerca B miockoctd XOV paBHOMEPHO CO CKOPOCTBIO © IO MapaboInyecKoi
tpaektopun Y = Kx*, rae K - momoxurenbHas NOCTOsHHAs. HaliTH yckopeHHe 4acTHIIBI B MOMEHT
IIPOXO’KJEHUS HayaJla KOOpAWHAT.

15. Yactuna asuxkercs B miockoctu XOV, npuduém e€ npsMoyrosibHble KOOPAUHATHI 3aBUCST OT
Bpemenn t cienyrommM obpasom: X = Acosat, Yy=Bsinet, rne 4, B ¥ ® NOJOXKHUTEIbHBIE
ocTosiHHbIe. HallTu TpaeKTopHio JBHIKEHUSI 4aCTHUILbI, 3aBUCUMOCTb €€ CKOPOCTHU M YCKOPEHHUS OT
BpeMeHH. OnpenenauTb paauychl KPUBU3HBI TPAaGKTOPUU B TOYKAX €€ IIEePecedyeHus ¢ OCAMHU
koopauHat. [loka3zaTb, 4TO BEKTOpP YCKOPEHHUS 4acTUIbl B JH000H MOMEHT BpEeMEHHU HalpaBleH K
Hayaly KOOpAHUHAT.

16. MarepuanpHas TOYKa MIBIDKETCS 10 KPHBOJIMHEHHOW  TPAGKTOPHHM C TaHTEHIMAIbHBIM
YCKOPEHUEM, 3aBUCSIIUM OT BPEMEHH 110 3aKkoHy a = A+Bt, rne A =2 w/c?, B = 1 w/c®. Haiitu yTh

o o o M
IMIPOUACHHBIN TOYKOU 3a IICPBBIC IIATh CEKYHA ABMIKCHUSA, €CIIN HaYallbHasA CKOPOCTb TOYKHU U = 5—.
C

- - . M
17. MarepuaibHas TOUKa JBIKETCS B Iiockoctd XOV mo 3akony T = Ati +Bt%, rne A=1—,
c

M .
B =0,5—; . HaliTn HOpMaIbHOE ¥ TAHT€HLMATEHOE YCKOPEHHUS TOUKU M PajiyC KPUBH3HBI TPAEKTOPHH B
c

HayaJbHbI MOMEHT BPEMEHU.

18. Halitn yckopeHue Ten B cucteMe, oka3aHHou Ha pucyHke 2.13. Maccsl Ten My u my. Maccamn
0JI0Ka ¥ HUTH, a TAK)KE€ TPEHUEM B CUCTEME MTpeHeOpeyb.

19. Hailitu yckopeHue Ten M CHIly HATS)KEHUS HUTH B CHUCTEME, MOKa3aHHON Ha pucyHke 2.14.
Maccer Ten myp =2 kr, My =1 xr. Kosdduuuent TpeHns tena o MOBEPXHOCTb

cToJa u = 0,3 B HauanpHBIM MOMEHT Tella IIOKOUIHUCh.

20. C kaxkoif MakCHUMalbHOW CKOPOCTBIO MOXKET JBHraTbCs aBTOMOOMIIb Ha My
nmoBopoTe pamuycoM 3akpyriieHust R = 100 M, 9To0OBI €ro «He 3aHecio», €clu Puc. 2.14
KOX(QPUIHMEHT TpeHus uH o aopory u = 0,47

21. CnyTHHK, UCTIOJIB3YEMBIN B CHCTEME TEJECBS3H, 3aIYILEH B INIOCKOCTH 3€MHOIO dKBaTOpa TakK,

4TO BCE BpeMsl HAXOAMUTCS B 3€HUTE OJHOM M TOM e TOYKH 3eMHoro mapa. Haiitu paanyc opOuThI
cnytHuka. Pannyc 3emnu R = 6400 kM, yckopeHHe CBOOOJHOTO MaJCHUS Yy MOBEPXHOCTH 3eMIId

g=9,8 m/c%.
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22, Ha xparo ropusoHTanbpHOrO aucka paguyca R =0,5 M HaxomuTcs majeHbKas maiiba. Jluck

HA4YMHAIOT PaCKPy4YUBaTh BOKPYI BEPTUKAJIBHOW OCH, IPOXOSALIEN Uepe3 ero LEHTp, TaK, YTO yroJl ero
TIIOBOPOTA 3aBHCHT OT BpeMeHH t mo 3akoHy ¢ = At® rme A = 1 pan/c®. Uepes kakoe BpeMs 1aii6a

COCKOJIB3HET C JHCKa, eciu Ko3dduuument tpenus u = 0,27

F
23. Kakyroo ckopocth coobmaer ¢yTOOIUCT MYy MpU yaape, eciu
MaKCHUMasbHasl CHIIA, ¢ KOTOPO OH AelCTBYET Ha Msid, Fpax = 3,5-10° H, Frnax 1---
BpeMs yjapa t = 8:10° ¢? Macca mstaa m = 0,5 kr. CuuTarh, 4TO CHIIA,
JNEUCTBYIOIAsE HAa M4 BO BpeMsl yjapa, HapacTaeT M CHAJaeT 1o 0 > »
JTUHEWHOMY 3aKoHY (puc. 2.15). Puc. 2.1
24. UYenosek Maccoit M = 75 Kr npeiraet ¢ 6epera B J01Ky. Ero ckopocTh ropu30HTAIbHA U paBHA

DO:4 M/c. Ha xaxkoe PACCTOAHUC TICPCMCCTUTCA J'IO,Z[KEI? Cuia TpEHUsA JIOAKH O BOAY

H-c
MPOMOPIIMOHATIBHA CKOPOCTH M KOA(P(UIIMEHT NMPponopuuoHaibHOCTH k = 10 .
M
25. Jlocky Maccoid M = 1 KT OTTOJNIKHYJIM OT Oepera mpyzaa, COOONIHMB € Ha9alIbHYI0 CKOPOCTh 0 = 3

M/c. Uepes kakoe BpeMs JocKa JOCTUTHET JPYyroro oOepera, ecim paccrosHue Mexay oeperamu S = 10

H-c
M? Cuiia CONpOTHBIICHHS BOJIBI MTPONOpIHOHaNbHA ckopoctu: F =Ko, rae k = 0,2——. Pasmepamu
M

JOCKHU TIpeHeOpeyb.
26. Kamenp Mmaccoii M manaer BOMM3M MOBEPXHOCTU 3eMiM 0e3 HadaiabHOW ckopocTH. Haiitu

3aBUCUMOCTE CKOPOCTH KaMHA OT BPEMCHH. C‘-II/IT&TB, qTO0 CHJIa COIIPOTUBJIICHHA BO3yXa

ImponopuuoHajibHa CKOPOCTH: FCI kU, 1€ K — HU3BCCTHAA IIOCTOAHHAA. YCKOpeHI/Ie CBO6OHHOFO

nazcHus g.
27. [Tapamrroruct maccot Mp =80 Kr majgaer NpU OTKPHITOM MapallloTe C YyCTaHOBUBIIEHCS
ckopocThio 01 =5 M/c. Kakoit Oyner ycTaHOBUBIIASCS CKOPOCThb, €CIIM HAa TOM JK€ MapalltoTe

CIyCKaeTcs Maab4uK Maccor My = 40 kr? Cuiia COMpOTHUBIICHUS BO3/IyXa MPOMOPLMOHAIbHA KBaApaTy
ckopoctu: F =ko’.
28. Tpu kamas maccamu M; =100 r, My=200 r 1 M3=300 r ABUXKYTCI CO CKOPOCTSIMHU

0,=51 —3] +4i(mlc), 0,=21 —6]—2&(mlc), O;=1+]+2&(mlc) coorsercTBenno. Haiitu

MOJyJIb BEKTOpa CKOPOCTH JBWXKEHHUs LeHTpa Macc. (I, ],K - enuHuuyHBIe 0a3MCHBIE BEKTOPHI
JEKapTOBOI CUCTEMBI KOOPJMHAT).

29. [TnacTunuHOBBIN 11ap OpOcar0T BEPTHUKAIBLHO BBEPX CO CKOPOCTHIO v, = 10 M/c. OnHOBpEMEHHO
¢ BbICOTBI h =7 M HauMHaeT CBOOOMHO MajaTh APYrod TOYHO TAKOW JKe IIap, KaK MOKa3aHO Ha
pucyHke 2.12. C kako¥i CKOpPOCThIO yNaAET HAa 3eMJIK0 KOMOK IacTiwiinHa? COnpoTUBIEHUEM BO31yXa

npeHedpeyb.
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30. 2.13. Tenexka maccoid M ABMXKETCS MO TOPU3OHTAIBLHON MOBEPXHOCTH CO CKOPOCTHIO ,. B
MOMEHT BpeMeHH t = (0 HauWHaAeT UITH CHET, MaJarollnuii BepTUKaIbHO. HaliT 3aBUCHMOCTH CKOPOCTH
TEJISKKA OT BPEMEHHM, €CIIM Ha TEJEXKKY €KECEeKyHIHO Majnaer macca cHera i. CHET ¢ TENeXKH He
cneraet. TpeHnem npeHeOpeys.

31.  Pakera cTapTyeT C MOBEPXHOCTH 3€MJIM M JIBUKETCS BEPTUKAIbHO BBepX. CunTasi yCKOpeHue
CBOOOJHOTO TajaeHWss (§ TIOCTOSIHHBIM U TpeHeOperas CONpOTHBICHHEM aTMoc(epbl, HAUTH
3aBUCHMOCTH CKOPOCTH PaKeThl OT BpeMeHH mojiéra. [lepBoHavanpHas Macca pakeThl ¢ TOIUTUBOM Mo,
pacxoj TOIUIMBA TOCTOSHEH W paBeH 4. IIpOAyKTHI CropaHusi BBUICTAIOT M3 PAKETHI C IOCTOSHHOW
OTHOCHUTEIIBHO HEE CKOPOCTHIO U.

32. Pakera, nBurascb B KOCMHYECKOM MPOCTPAHCTBE CO CKOPOCTHIO ¥ MOMAAaeT B 00JAKO MbUIN
IUIOTHOCTBIO p. Kakyro CHIIBI TSATW JOJDKHBI Pa3BHBAThH JBHTAaTENN PAaKeThl, YTOOBI OHA JBUTAJACh C
MOCTOSTHHOM CKOpPOCThIO? Yapsl NBUIMHOK O pakeTy CUuTaTh Heynpyrumu. [linomanb 10060BOro
CCUCHHSI PAKeTHI S.

33. BomomErHeIii KaTep ABMXKETCS C TOCTOSHHOM CKOPOCTBIO, 3a0upasi 3a00pTHYIO BOAY U
BBIOpAchIBasi Ha3aJ CTPYIO CO CKOPOCThIO U= 15 M/c oTHOcHTenbHO Karepa. Macca eXeceKyHIHO

BbIOpackiBaemMoit Bonbl i = 150 kr/c. HaliTu ckopocTh karepa, eciu JEHCTBYIOIAs HAa HEro cuiia

H -¢?

2
M

CONPOTUBJIEHHS PONIOPIMOHATLHA KBaapary ckopoctu: F =kv?, rae x =7,5

1. D1eMeHTHI KHHEMATHKH

1.1. ITapoxon maer mo pexke or myHkTa A a0 myHkTa B co ckopocteio 10 km/4, a o6patHo - co
ckopocThio 16 km/u. Halitu: 1) cpeaHioro ckopocTh nmapoxoja, 2) CKopocTh TeueHHs peku. [12,3 km/y,

0,83 m/c]

1.2. CxopocTh TeueHHUs PEKH 3 KM/4, a CKOPOCTh JIBWKCHHS JIOAKH OTHOCHUTEIHHO BOJBI 6 KM/H.
Omnpenenute, MoJA KaKUM YIJIOM OTHOCUTEIBHO Oepera NOJbKHA JBUTAThCs JIOJIKA, YTOOBI MPOILIBITH

nonepek pexku. [60°]

1.3. Benocunenucrt mpocxal NCPBYHO IMOJIOBHUHY BPEMCHU CBOCTO JABUKCHHUA CO CKOPOCTHIO 16 KM/‘-I,
BTOPYIO ITOJIOBUHY BPEMCHHU — CO CKOPOCTBIO 12 xm/4. OHpe,Z[CJ'II/ITC CPCAHIOKO CKOPOCTh ABHUIKCHUA

BenocuneaucTa. [ 14 xm/4]

1.4. Benocunenuct mpoexai nepByro MOJIOBUHY IIYTH CO CKOPOCThIO 16 KM/4, BTOPYIO MOJIOBUHY MYTH

— €0 cKopocThio 12 km/4. Onpeaenure CpeIHIO CKOPOCTh ABMKEHUS Benocuneaucra. [13,7 km/4]

1.5. CtymeHT mpoexaln MOJIOBUHY MyTH Ha BEJIOCHUIIENE CO CKOpOCThio 16 km/4. [lanee B TeueHue

MOJIOBUHBI OCTABIIETOCS] BPEMEHH OH €Xall CO CKOpOCThio 12 KM/4, a 3aTeM A0 KOHIAa MyTH ILes
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MEIIKOM CO CKOPOCThIO S5 KM/4. OmpenenuTe CPEeIHIO CKOPOCTh JABWKCHHS CTYyJEHTa Ha BCEM

nytu.[11,1 km/4]

1.6. ITocne ymapa KJIIOMIKOW IMaida CKOJNB3UT IO JIbY C MOCTOSHHBIM yCKOpeHHeM. B KoHIe msaroi
CEeKyHJbl TOC/ie Hayajla JABUKEHHS ee CKOpocTh Obuia paBHa 1,5 mM/c, a B KOHIIE LIECTOW CEKYH[bI
maiiba ocranoBmiack. C KakMM YCKOPEHHUEM JIBUTANACh I1aii0a, KaKoW MyTh MPOIIa U KakoBa ObLIa

2

ee CKopocTh Ha paccTostaun 20 M oT Hauana nprwkenus? [1,5 m/c, 27 m, 4,6 m/c]

1.7. Teno, OporieHHOE BEPTUKAIBHO BBEPX, Yepe3 3¢ Mocie Havada ABMKCHHUSI UMEJI0 CKOPOCTh 7 M/C.
Ha kakylo MakcuManabHYIO BBICOTY OTHOCHTEIBHO MecTa Opocka mnoaHsiochk Teno? Cuurarh

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

1.8. Teno nmamaer BepTUKAIBHO C BBICOTHI 19,6 M ¢ HyneBOW HadalibHOM ckopocThio. Kakoil myTh

npoiaer teno: 1) 3a mepyto 0,1 ¢ cBoero nBuxkenus, 2) 3a nocieanioro 0,1 ¢ cBoero aBuyKeHus?

Cunrats ¢ = 9,8m/c*. ConpoTupneHneM Bo3ayxa nperebpeus. [0,049 M, 1,9 m]

1.9. Teno nagaeT BEpTUKAIBHO C BBICOTHI 19,6 M ¢ HyJI€BOM HayalnbHON CKOPOCTBIO. 32 KAKOE€ BpeMs
Teno mpoiizer: 1) mepssiit 1 M cBoero mytH, 2) nocneauuii 1 M cBoero myru? Cumtats g =9,8m/c’.
Conpotunenuem Bo3ayxa npenedpeus. [0,4c, 0,05¢]

1.10. C GamHu B rOpu30OHTaIHLHOM HAMpaBICHUU OPOIICHO TEJNO C HadalbHON ckopocThio 10 wm/c.
[IpeneOperasi cOnpoTUBIEHUEM BO3/yXa, ONpEAeNnTe JUIsi MOMEHTa BpeMeHu t = 2 ¢ mociie Hayana
IBYKEHHS: 1) CKOpOCTh Tena; 2) paauyc KpuBH3HBI Tpaektopun. Cuntate ¢ = 9,8m/c”. [22 m/c, 109
M]

1.11. KameHp OpoIIeH TOpPU30HTAIBHO CO CKOpocThio Swm/c. Ormpenenure HOpMaidbHOE U
TaHTeHIMATbHOE yCKOPEeHHs KaMHS 4yepe3 1 ¢ mocne Hawanma asuwxkenus. Cumrate ¢ =9,8m/c’.

ComnpoTuBneHrueM Bo3ayxa rnpenedpeus. [4,45 m/c?, 8,73 M/CZ]

1.12. KameHnp OpoliieH Topu3oHTaIbHO co ckopocThio 10 M/c. Halltu paanyc KpUBH3HBI TPaeKTOPUU
KaMHSL 4depe3 3 ¢ mocne Hayana AsmkeHus. Cumrath ¢ = 9,8m/c’. CompoTuBIeHHE BO3AyXa He

y4IuTHIBaTh. [305 M]

1.13. MarepuanbHass TOYKAa HAYWHAET JBUTaTbCA II0 OKPYKHOCTH pamuycomM I =25 cm ¢
MOCTOSIHHBIM TaHI'€HLMAIbHBIM ycKopeHueM a, = 0,5 em/c?, Omnpenenute: 1) MOMEHT BpEMEHH, IIPU
KOTOPOM BEKTOpP YCKOPEHHUsSI @ 00pa3yeT ¢ BEKTOPOM CKOPOCTH U yroi 45°; 2) myTh, IPOICHHBIH 3a

9TO BpEeMSI ABMIKYIICHCS TOUKOM. [1) J5 c;2) 1,25 cMm]
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1.14. JIuneiinas cCKOpOCTh TOYKHU, HAXOIAIIEHCS HAa 000/e BpalaroIerocs: JUCKa, B TpU pa3a OoiblIie,
4yeM JIMHEIHast CKOPOCTh TOYKH, HaxoJsmielcs Ha 6 cM Omke K ero ocu. Onpenenure paanyc IucKa.

[9 cMm]

1.15. Kosneco Bpamaercs ¢ MOCTOSIHHBIM YIJIOBBIM YCKOPEHHEM 3 paI[/CZ. Onpenenure paguyc Kojeca,
eciu yepe3 1 ¢ mocie Havasia IBMKEHUS MTOJTHOE YCKOpeHue koieca 7,5 m/c?. [79 eM]

1.16. JIBa aBTOMOOMJIS, BBIEXaB OJJHOBPEMEHHO M3 OJJHOTO MTYHKTA, ABMXKYTCS MPSMOJIMHEHHO B OJJTHOM
HANpaBJIeHUU. 3aBUCHMOCTh MPOMIEHHOTO MMM MyTH 3ajaeTcsi ypaBHeHumsmMu S, = At+Bt® u
S, =Ct+Dt*+Ft®. Onpenenure 3akoH H3MEHEHHS OTHOCHUTEILHOH CKOPOCTH aBTOMOGHIEi.
[v=A—C+2(B-D)-t—3Ft?]

1.17. KuneMaTuyeckue ypaBHEHHUS [IBIDKEHUS JIByX MaTEpHAIbHBIX TOYEK HMMEIOT BHJ
X, =A+Bt+Ct*u x,=A +B,t+C,t*, tne B, =B,, C,=—2m/c*, C,=1m/c*. Onpenenure:
1) MOMEHT BpeMEeHH, Il KOTOPOTO CKOPOCTU ATHX TOYEK OyAyT paBHBI; 2) yCKOpeHHs @, U a, AJs
sroro momenTa. [1) 0; 2) - 4 m/c?; 2 M/c?]

1.18. Jluck Bpaimaercsi Tak, 4TO 3aBUCUMOCTD JIMHEHHON CKOPOCTHU TOYEK, JISKAIIMX Ha 000/1€ JUCKa,
OT BPEMEHH 3ajaeTcst ypasHenneM U = At + Bt? (A = 0,3 m/c?, B = 0,1 m/c®). Onpenenure pamnyc,
€CITM K KOHITYy 2 CEKYHIbI JBIKEHHUS BEKTOp TOJHOTO YCKOPEHHS 00pa3yeT C BEKTOPOM CKOPOCTH
yrong = 86°.[0,1 m]

1.19. HopmanbHOE YCKOpEHHE TOUKHM, JIBHXKYIIEHCS MO OKPY)KHOCTH paguycoMm I =4m, 3amaercs

ypaBHeHuem @, = At®, rie A =4 m/ct, Omnpenenute: 1) TaHreHIMAIBHOE YCKOPEHUE TOUKH; 2) MYTh,

IIPOIIEHHBIN TOYKOM 3a Bpems 1, = 5 ¢ mocie Havana IBUKEHHUS; 3) IIOJHOE YCKOPEHHE ISl MOMEHTA
— 2, . \/_ 2

Bpemeru t, =1 c.[1)4 m/c”; 2)50 m; 3) 4v2 m/c?]

1.20. 3aBHCHUMOCTh MPOWJCHHOTO TEIOM MYTH S OT BpeMeHH t BBIpaXKaeTcs ypaBHEHHEM
2 2

s=At—Bt?+Ct® (A =2 m/c, B =3 m/c?, C =4 m/c®). 3anmmmre BBIpaXeHHs LIS CKOPOCTH

yckopenus. Omnpenenure Ui MOMEHTa BpeMeHH t=2C mocie Hadaia JABHKEHHS TPONICHHBIN MMyTh,

CKOPOCTh M ycKopenue. [24 m; 38 m/c; 42 M/c2]

o . 2
1.21. 3aBUCUMOCTH MPOIIEHHOTO TEJIOM MyTH OT BpeMeHH 3amaéres ypaBHeHneM S= A—Bt +Ct°,
rae A=5m, B=4wm/c, C =1m/c. 3anmummre BBIPAJKEHUS 111 CKOPOCTH U ycKopeHus. Onpenenure ais
MOMEHTa BpeMeHHu = 3C mociie Hauaja JBUKEHUS MPONIACHHBIN MyTh, CKOPOCTh M YCKOpEHHeE. [2M;

2m/c; 2 M/c?]

1.22. 3aBUCMMOCTh MNPOWJIECHHOTO TEJIOM TyTH OT BpPEMEHM 3aJaéTcsi  ypaBHEHUEM

s=A+Bt +Ct?+Dt?, rne A=0,1m, B=0,Im/c, C=0,14m/c?>, D=0,01m/c>. 1) Uepes ckoibko
41



BPEMEHHU II0CJIe Hayalla JBU)KCHUS YCKOpEHHE Teya OyleT paBHO IM/c?? 2) Yemy paBHO cpenHee

YCKOpEHHUE TeJia 3a 3TOT MPOMexxyTok BpemeHu? [1) uepes 12c¢; 2) 0,64 M/CZ]

1.23. 3aBHCHMOCTb NPOJICHHOrO TEJIOM MYTH OT BPEeMEHH 3anaércs ypaBHeHnem S= A—Bt +Ct?,
rme A=6M, B=3m/c, C=2m/c’. Haiitn CPEIHIOI CKOPOCTh U CpEeJHEe YCKOPEHHUE B HWHTEpBaJe
Bpemenn ot 1¢ 10 4c. [L =Tm/c; a=4m/c?]

1.24. 3aBUCMMOCTb MPOMJACHHOTO TEJIOM NYTH IO OKPYXHOCTH paauycoM I =3m 3amaercs

ypaBrenueM S = At? + Bt (A = 0,4 m/c?, B = 0,1 m/c). [t MOMeHTa BpeMeHH t = le mociie Hauana

JBIDKCHHSI ONIPEACIINTE HOPMAJIbHOE, TAHT€HIIMAIbHOE B TTOJTHOE ycKopeHus.[0,27 M/CZ; 0,8 M/CZ; 0,84

M/c?]
1.25. Paauyc-BeKTOp MaTepHanbHON TOUKM M3MEHSETCS cO BpeMeHeM Mo 3akony T =t°i +3t? ], rue

I,]-opTel oceir X u y. Onpenenure A MOMEHTa BpeMeHH t = 1 ¢ MOIylb CKOPOCTH U MOJIYJb

yekoperust. [6,7 m/c; 8,48 m/c’]

1.26. Pagnyc-BeKTOp MaTepHaibHONW TOYKH M3MEHSETCS CO BPEMEHEM IO 3aKOHY I = 4% + 3tj? +2k.
3anumuTe 3aBUCHMOCTH CKOPOCTH M YCKOpeHHUs OT BpeMmeHu. Omnpenenute MOAYIb CKOPOCTH B
MOMEHT Bpemenu t =2 c. [16,3 m/c]

1.27. Huck pamuycom 10 cMm Bpamjaercsi BOKPYT HEMOJBMIXKHOM OCH TaK, YTO 3aBUCHUMOCThH YIJja
TMOBOPOTA pajuyca AUCKa OT BPEMEHH 3ajaeTcs ypaBHeHueM @ = A+ Bt+Ct’>+Dt® (B =1 pan/c,
C =1 paz[/cz, D=1 pa)1/c3). Onpenenute A TOYEK Ha 000/€ MUCKA K KOHILY BTOPOW CEKYHJIbI
MoCJie Hayaja JBM)KCHHUS TaHTCHIIMAIbHOE, HOPMAJIbHOE W TOJIHOE yckopenwus. [1,4 M/CZ; 28,9 M/c?;
28,9 m/c?]

1.28. Jluck Bpaiaercs BOKPYT HEMOJBHXKHOM OCH Tak, YTO 3aBUCHMOCTH yrjia MOBOPOTa paguyca
JMCKa OT BPEMEHH 3ajaeTcs ypaBHeHmeM @ = At? (A=0,5 paz[/cz). Omnpenenute K KOHILY BTOpO
CEKYH/IbI TIOCJIC HavaJia IBM)KEHUS: 1) yrIoBYIO CKOPOCTh JAKCKA; 2) YIIIOBOE YCKOPEHUE IUCKa; 3) s
TOYKH, HaxoAsmencs Ha paccTossHuH 80 CM OT OCM BpalllEHWS, TAHTCHIUAIBHOE, HOPMAaJIbHOE U
nosiHoe yckopenus. [1) 2 pan/c; 2) 1 pa;[/cz; 3)0,8 M/CZ, 3,2 M/CZ, 33 M/CZ]

1.29. Jluck Bpaimmaercs BOKPYT HEMOJBHXKHOM OCH TakK, YTO 3aBHCHUMOCThH YIJia MOBOpPOTa pajamyca
IMCKa OT BPEMEHM 33/1a€TCs YpaBHEHUEM @ = AtZ(AZO,lpa;l/cz). OrnpenenuTe MOJHOE YCKOPEHHE
TOYKH Ha 000 JIMCKa K KOHI[Y BTOPOW CEKYHJBI MOCIEe Hadyajia JBIKEHUS, €CIIH B 3TOT MOMCHT
TuHEHas ckopocTh 3To Touku 0,4 m/c. [0,25 M/c?]

1.30. Hduck pagumycom 0,2 M Bpaimiaercs BOKPYT HEMOJBUXHOW OCH TaK, YTO 3aBUCHMOCTH YTJIOBOU

CKOPOCTH OT BPEMEHH 3ajaeTcs ypaBHeHHeM @ = SAt®, rne A=1pad/c®. Onpenenute mis Todek Ha
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060,Z[e JAUCKa K KOHIY HepBOﬁ CCKYHJbBI IMOCJIC Haydalla ABUKCHUA IIOJIHOC YCKOPCHUC W YHUCIIO

0GOPOTOB, C/ICIAHHBIX JUCKOM 3a IIEPBYIO0 MHHYTY ABIKeHUs. [5,8 m/c?; 15, 9]
1.31. Jduck pamuycom 10 cM Bpamjaercss Tak, 4YTO 3aBUCHUMOCTH yrja MOBOpPOTa pajuyca JUcKa OT
BpeMeHH 3ajaeTcs ypapHenneM @ = A+ Bt® (A =2 pan, B =4 paz[/cg). OnpenenuTe s TOYEK HA

o0oe koreca: 1) HOpMaTbHOE YCKOPEHHE B MOMEHT BPEMEHH 2 C; 2) TAaHTCHIIMAIbHOE YCKOPEHHE IS
3TOro K€ MOMEHTA; 3) yrojl IOBOPOTa, MPHU KOTOPOM IIOJHOE YCKOPEHHE COCTaBIIAET C PaguycoM

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

. -1
1.32. SIxopb 5JIEKTpOABUraTENsl, UMEIOIIMUA 4YacTOTy BpameHus 50 ¢, mocie BBIKIIOYEHHUS TOKa,

caenaB 628 000poToB, ocTaHoBUIICA. OnpeeuTe yrioBoe yeckopenue skops. [12,5 pan/cz]

1.33. Koneco aBTOMOOWJISI Bpamiaercsi paBHO3aMEIJICHHO. 32 BpeMs 2 MHH OHO M3MEHHJIO YacCTOTY
BpameHus ot 240 no 60 MuH" Onpenenute: 1) yrioBoe YCKOpeHHE Kojieca; 2) YHMCIO IMOJHBIX

000pOTOB, ClIeTaHHBIX KOJIECOM 3a 3TO Bpems. [1) 0,157 pan/cz; 2) 300]

1.34. Komneco, Bpamasch paBHOYCKOPEHHO, TOCTHUTIIO yriioBoi ckopocTu 20 pan/c uepe3 10 o6opoTos

. 2
nocje Havyana Bpamienus. Haiiure yrimoBoe yckopenue koseca. [3,2 pan/c]

1.35. Koneco CITYCTs 1 MuH mocliie Hadana BpallCHUA ano6peTaeT CKOPOCTh, COOTBCTCTBYIOIIYIO
yactoTe 720 00/MuUH. Haiinute YIIOBOC YCKOPEHHUEC KOJIECa U YHUCIIO O60p0TOB, CACIIAaHHBIX KOJICCOM 3a

9Ty MUHYTY. JIBH>KEHHE CUNTATh PABHOYCKOPEHHBIM. [1,26 pan/cz; 360 00]

1.36. Koneco, Bpamasich paBHO3aMeIJICHHO, IPU TOPMOXKEHWH YMEHBIIMIO YacTOTY BpalleHus 3a |
MuH ¢ 300 o6/muH mo 180 o6/mun. Haiinure yriioBoe ycKOpeHHE Kojieca M YHCIO OOOpOTOB,

CHEJIaHHBIX 3a 3T0 BpeMms. [0,21 paﬂ/cz; 240 o0]

2. I_II/IHaMI/IKa MaTepHaﬂbHOﬁ TOYKH U IOCTYNNATECJILHOI'O IBHKCHUSA TBEPAOI0 TEJIA

2.1. Terno Maccoii 2 KT ABIKETCS IIPSIMOJIMHEHHO 110 3akoHy S= A— Bt+Ct?—Dt* (C =2 m/c?, D =
0,4 M/C3). Onpenenute cuTy, ASHCTBYIONIYIO HAa TEJIO B KOHIIE MIEPBOM CEKYHIBI IBM)eHNUs. [3,2 H]
2.2. Teno maccoil M ABMKETCA TaK, YTO 3aBUCHMOCTb IIPOMJEHHOTO IYTU OT BPEMEHM OIMCHIBAETCS
ypaBHeHHEM S= ACOS®l, rme A W @ — TOCTOSHHBIC. 3alMIIATE 3aKOH W3MCHCHHS CHIIBI OT
Bpemenn. [ F = —m Aw’ cosmt |

2.3. Ilon meiictBueM nocTostHHOW cuibl 9,8 H Teno nBukeTcs NpSIMOJIMHENHO TaK, YTO 3aBUCHMOCTh

TPOIIEHHOr0 MyTH OT BpPeMeHH faércsi ypaBHenmeM S= A—Bt+Ct?, rne C=1m/c’. Haiigure

Maccy Tena. [4,9 kr]
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2.4. Temo Maccoii M ABMIKETCS B IUIOCKOCTH XYy MO 3akoHaM X = AcOSwt, y=Bsinet,roe A, B

H @ — HCKOTOPBIC IIOCTOSAHHBIC. OHpeI[eJ'II/ITe MOAYJIb CHJIbI, I[CP'ICTBYIOHIGIZ Ha DJ5TO TCJO0.
[F=ma®x*+ Y]

2.5. JlBa rpy3a (m; =500 u m,=700z) cBs3anbl HEBECOMOH HHTBHIO W JIeKAaT HA TJIAAKOM

rOpU30HTANIBHOM noBepXxHOCTH (puc. 1). K rpy3y M, mpuiiokeHa ropu30HTalIbHO HalpaBjiIeHHas cuja

F = 6H. IIpeneOperas TpeHuem, onpenennute: 1) yckopeHne rpy3os; 2) Cuily HaTsDKeHUs HUTH. [1) 5
2.

Mm/c%; 2) 3,5H]

2.6. JlBa rpy3a oxmHakoBoi Maccel (M, =M, =5002) cBsA3aHBI HEBECOMOH HUTHIO U JIeXKAT Ha

ropu30HTaJIbHOM noBepxHOcTH (puc. 1). K onHOMy rpy3y npuiiokeHa ropu30HTalIbHO HaIlpaBlieHHas

E
m2 m1 g
L S %

Puc. 1

cwia F =5 H. Koadduuuent tpenus kaxaoro rpyza o noepxHocth paBeH 0,1. Onpenenute: 1)

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

2.7. Teno Maccoif 2 KT MajaeT BePTHKATBHO C YCKOPEHHeM 5 M/c’. ONpenenTe CHly COMPOTHBICHHS
Tena o Bo3ayx. [10 H]

2.8. K nutu nongeuen rpy3 Maccoit 500 r. Onpenenute cuily HaTSKEHUS HUTH, €CIIM HUTh C TPY30M
[IOAHUMATh C YCKOPEHUEM 2m/c?. [6 H]

2.9. K mutn noxsemen rpy3 Maccot 500 r. Onpenenure cuiny HaTsSDKEHHUsI HUTH, €CIIM HUTH C TPY30M
OIyCKaTh C YCKOPEHUEM 2m/c?. [4 H]

2.10. Ha mraype, mepekMHYTOM 4epe3 HETOABIKHBIN 010K, mojBenieHs! rpy3bl maccamu 0,3 u 0,2 xr.
C KakuM YCKOpEHHEM JIBWXKYTCs Trpy3bl? KakoBa cuia HaTsSKEHUs IIHypa BO BpPEMs JBIKEHUS?

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

2.11. Ha HUTH, IEpEeKUHYTOH uepe3 HEeMmoJBUXKHBIN OJ0K, moBemieHsl rpy3sl Maccamu 0,3 u 0,34 xr.
3a 2 ¢ mocne Havajna JABW)KEHHUS KaxAepld rpy3 npomén nyTts 1,2 m. [lo maHHBIM omblTa Halaute

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

2.12. Ha puc. 2 n3o6paxeHa cuctema 0J0KOB, K KOTOPBIM MOJBELIEHBI Ipy3bl MaccamMu M, =200 1 u
m, = 500 r. CauTas, yTo rpy3 M, MoJHUMAETCs, a HOJBMKHBIN OJIOK ¢ rpy30M M, OIycKaercs, HUTh

1 OJIOKH HEBECOMBI, CUJIbI TPEHUSI OTCYTCTBYIOT, ONIpeAenuTe: |)cuiny HaTsSXKeHUs: HUTH; 2) YCKOPEHUs,

C KOTOPBIMU JBUXKYTCSI TPY3HI.
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[1)2,3H;2) a, = 1,54 m/c? 3) a, =0,77 m/c?]
2.13. o neiictBueM rpysa macco M, =100 r (puc. 3) 6pycok maccoit M,=400 r npoxoauT U3

coctosiHust okost myTh 80 cMm 3a 2 ¢. Haitmure koaddunuent tpenns. [0,2]

2.14. I'py3sl oauHakoBOil Maccoit (M;=mM,= 0,5 Kr) coeauHEHbl HUTHIO U MEPEKUHYTHl Yepes

HEBECOMBIH OJIOK, yKpeIuleHHbIH Ha KoHLe cTtona (puc. 3). Koaddunuent tpenus rpyza M, o cToa

0,15. IIpenebperas Tpenuem B Oioke, onpeaenute: 1) yCKOpeHHe, ¢ KOTOPBIM JIBHIKYTCSI TPY3bl; 2)

crty HaTsokenns Huta. [1) 4,25 m/c?; 2) 2,875 H].
2.15. Cucrema rpy30B (puc. 3) maccamu M, = 0,6 kr u M,= 0,5 Kr HaX0AUTCA B TUPTE, ABUKYILIEMCS

2
BBEpX C ycKopeHHeM a=5 m/c”. Ompenenute CUly HATSDKEHUS HUTH, €CIM KO3(DPHUIIMEHT TpeHus

m,

m, Puc. 3

MEX]ly rpy30M Maccel M, u onopotii 0,1. [4,5 H]
2.16. Teno A maccoii 2 kr (puc. 4) HaXOAUTCS HA TOPU3OHTAITHHOM CTOJIE U COCTUHEHO HUTSIMH

nocpencTBom 0O10koB ¢ teramu B (m;= 0,5 kr) u C (M,= 0,3 kr). Cuntass HUTH U OJOKH

Puc. 4

45



HEBECOMBIMH U TIpeHeOperas cuiaMu TpEHUs, ompeaenure: 1) yckopeHue, ¢ KOTOPbIM OyayT
JBUTATHCSI 3TH TeNa; 2) pa3HOCTh CUJI HAaTsKeHus Hutei. [1) 0,7 m/c?; 2) 1,4 H]

2.17. C kakuM YCKOPEHHEM JIBHIXKETCSA CHUCTeMa, M300pak€HHas Ha puc. 4, eciau macca Tel A H
B paBua m =1k, a macca tena C pasna 2m . Koaddunuent tpenus pasen 0,2. Onpenenute CHIIbI
HATSKEHHUS! HUTH, CBA3BIBatonIei tena A u B, U cuibl HATSHKEHHs] HUTH, CBS3BIBAIOIIEH Tena A u

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

2.18. Ilo HaKJIOHHOW IUIOCKOCTU C YIJOM HAKJIOHAa K TOPU3OHTY, paBHbIM 30°, CKOJB3UT TEJIO.
OmnpenenuTe CKOPOCTh TelIa B KOHIIE BTOPOHM CEKYH/BI OT Haudaja CKOJIbKEHUS, eClu KOIPPUITUEHT

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

2.19. C BepuuHbI KJIMHA, JJIMHA KOTOPOTO 2 M M BbhICOTa 1 M, HAUMHAET CKOJIb3UTh HEOOJBIIIOE TEIIO.

Koaddunment tpenust mexay Tesom u kimHOoM 0,15, Onpenenure yCKOpEHHE, ¢ KOTOPBIM JTBUKETCS
2

TEJ0, BpeMs MPOXOXKJICHHSI Tella BIOJIb KJIMHA U CKOPOCTh TeJla y OCHOBaHUs KiuHa.[3,7 m/c”; 1,04 c;

3,85 wm/c]

2.20. Ha HakIOHHOM IUTIOCKOCTU JUIMHOW 5 M U BbICOTOM 3 M Haxoautcs rpy3 maccoit 50 kr. Kakyto
CHILY, HallpaBJICHHYIO BIOJIb TNIOCKOCTH, HAJ0 MPUIIOKUTh, YTOOBI TAHYTh IPY3 BBEPX C YCKOPEHUEM

1 M/c*? Kospduuuent tpenns 0,2. [430 H]

2.21. Ha HaKIOHHOW IIOCKOCTH JUTMHOW 5 M U BbICOTOM 3 M HaxoauTcs Tpy3 Maccou 50 kr. Kakyro
CUIIy, HAMpaBlIE€HHYI BIOJb TUIOCKOCTH, HAA0 TMPWIOKUTh, YTOOBI yAepKaTh OJTOT Tpy3?

Koapdunment tpenus 0,2. [220 H]

2.22. Baron maccoii 1 T crmyckaercs 1o KaHaTHOM JKeJIe3HOM 1opore ¢ yKJIOHOM & = 15° K ropu3oHTy
(puc. 5). Ilpunumas xodddumuent Ttpenus 0,05, ompenenutre CwIy HATSHKEHHS KaHaTa TPH

TOPMOXXEHHH BaroHa B KOHILIE CITyCKa, €CIM CKOPOCTb BaroHa Iepesl TOPMOKEeHUueM 2,5 M/c, a Bpems

—

Puc. 5

TopMoxkeHus 6c¢. [2,48 kH]

2.23. B ycraHoBke (puc. 6) yron « HaKJIOHHOW TUIOCKOCTH C TOPU30HTOM paBeH 30°, Macchl Ten
m,; =200 r 1 mM,=300 r. IIpu 5TOM TENO Maccol M, ABMKETCS BBEPX 110 HAKIOHHOM IJIOCKOCTH.

Koapdumment tpenus 0,1. Cunras HUTH U OJIOK HEBECOMBIMHU OIPENEIUTE YCKOPEHHUE, C KOTOPHIM

OyIyT ABUTATHCS 3TU TENA U CUITY HATSKEHUS HUTH. [2,29 M/ ¢% 1,9 H]
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2.24. B ycraHoBke (puc. 6) yroil @ HaKJIOHHOW IMJIOCKOCTH C TOPU30HTOM paBeH 30°, Macchl Temn
m; =500 r © m,=200 r. IIpu 3TOM Teno maccod M, IBUKETCS BHU3 IO HAKIOHHOM IUIOCKOCTH.

Koaddunuent tpenus 0,1. Cuuras HUTH U OJIOK HEBECOMBIMHU ONPEIEIUTE YCKOPEHHE, C KOTOPHIM

OyIyT IBUTATHCS 3TU TeJa U CUITy HaTsDKeHus HUTH. [0,15 m/ ¢ 2,03 H]

Puc. 6

2.25. Ha Teno (puc. 7) maccoit 10 kr, nexariee Ha HakKJIOHHOU ruiockoctu (a = 30°), melcTByeT

T

a

Puc. 7

ropu3oHTaibHO HarpaBiieHHas cwia F = 8 H. Koadgdunuent tpenus 0,1. Onpenenure yckopeHue

Tena. [4,9 m/c?]

2.26. B ycranoBke (puc. 8) yriibl @ ¥ i ¢ TOPU30HTOM COOTBETCTBEHHO paBHbI 30° m 45°, Macchl
B

S a
Puc. 8

ten M, =0,45 xr u M,=0,5 xr. Cunurtas HUTH U OJOK HEBECOMBIMU U IpeHeOperas CUIaMHu TPEHMs,

ompezaenure: 1) yCKOpeHHe, C KOTOPBIM JABUXKYTCS Tena; 2) cully HaTskeHus HUTH. [1) 1,35 M/c?; 2)
2,86 H]
2.27. B ycraHnoBke (puc. 8) yriibl @ ¥ f C TOPU30OHTOM COOTBETCTBEHHO paBHbI 30° m 45°, Macchl

ten M, =m,= 1 kr. Koadpduuuent Tpenus kaxaoro tena o miockoctb paseH 0,1. Cuutas HUTH U

Tt



OJI0K HEBECOMBIMU OIlpesiennTe: 1) ycKopeHue, ¢ KOTOPhIM JBHKYTCS Teja; 2) CUily HaTsDKEHUS HUTH.

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

2
2.28. K moTonky BaroHa, JABHXXYIIETOCS B FOPH30HTAJIHHOM HampaBieHUU ¢ yckopeHuem 10 m/c”,
nmoABelieH Ha HUTH Imapuk maccor 200 r. Ompenenure A yCTAaHOBUBIIETOCS JBIOKCHHS: 1) cuily

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

2.29. KameHnb, npuBsizaHHbIil K BepéBke anuHON 50 cMm, Bpamaercss B BEPTUKAIbHON IUIOCKOCTH.
Haiitn, npu kakoMm uucie oOOpPOTOB B CEKyHIy BepéBKa OOOpBETCS, €CIM M3BECTHO, YTO OHA

paspbIBaeTCs MPH Harpy3Ke, paBHOM JIECATUKPATHOMY Becy KamHs. [2,1 00/c]

2.30. KameHnb, npuBsi3aHHBIA K BEpEBKE, BpAIACTCS B BEPTHKAJIbHOM IUIOCKOocTU. Hailtm maccy
KaMHs, €CJIM HM3BECTHO, YTO PA3HOCTh MEXAY MAaKCHMAJIbHBIM W MHHUMAJbHBIM HATSKCHHUSIMU

BepéBku paBHa 10 H. [0,5 kr]

2.31. T'uppka, npuBsg3aHHass K HUTH JIJUHOW 30 CM, OMHMCHIBAET B TOPU3OHTAIBHOW IIJIOCKOCTH

OKpPYXHOCTb paanycoMm 15 cm. HaliquTe yacTtoTy BpalieHus rupbku. [59 o6/muH]

2.32. Jluck Bpamaercs BOKPYT BEpTHKAIBbHOM ocu ¢ yactoroit 30 o6/mMuH. Ha paccrosnuu 20 cMm ot
OCH BpalIeHHs Ha JTUCKE JICKHT Teso. KakoB jomkeH ObITh KO3()PHUIHUEHT TPEeHHUS MEXKIY JUCKOM U

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

2.33. C kakoil CKOpPOCThIO JOMKEH €XaTh aBTOMOOUIIbL Maccoil 2 T MO BBHIMYKIOMY MOCTY C PaAuyCcOM

KpuBU3HBI 40 M, 4TOOBI B BEpXHEH TOUKE OH MepecTal OKa3blBaTh 1aBICHUE HAa MOCT? [72 kM/4]

2.34. Ilap maccoit 10 kr crankuBaeTcs ¢ mapom maccoit 4 kr. CKopocTh TIepBOTO 11apa 4 M/c, BTOPOTro
12 m/c. HaitTu oO1ryro CKOpOCTh IIApOB MOCTE yAapa B JIBYX CIIy4asx: KOTJa MaJIbli 11ap HaroHseT
OOJBIION THap, MBUXKYIIMICS B TOM € HANpaBlIE€HUH, M KOTJa MIapbl IBUXKYTCS HABCTpeuy ApPYT

Apyry. Y 1ap CUuTaTh NPsIMBIM, LIEHTPAIbHBIM, HEYNpyrum. [6,29 m/c;0,57 m/c]

2.35. llap maccoii 200 1, aBuxkynmiicss co ckopoctbio 10 M/c, yaapser HEMOABMKHBIM 1map mMaccoil
800 r. Ynap npsiMoii, IIeHTpaibHbIN, a0COMIOTHO ynpyruid. OnpeaenuTe NPOeKIMN CKOPOCTEH MIapoB

nocie ynapa. (Hampasnenue ocu BRIOpaTh MO ABMKEHUIO IEPBOTO 11apa /10 yaapa). [- 6 m/c; 4 m/c]

2.36. I'panata, snersmas co ckopoctbio 10 M/c pazopBanack Ha 1Ba OCKOJIKa. bobIunii ockonok, Macca
KoToporo cocraBisieT 60% Maccel Bceil rpaHaThbl, IPOAOJIKa ABUTAaThCS B TOM e HalpaBlIEHUH, HO C
YBEJIMUEHHOM CKOPOCTHIO, paBHOM 25 m/c. HaliquTe ckopocTh MeHbIIIEro ockonka. [-12,5 m/c]

2.37. YenoBek, CTOSIIUI B JIOJKE, CAENall IIECTh IIAaroB BJOJb JIOAKW M OcTaHOBWIICA. Ha ckoybko
I1aroB MEepeBUHYNACH JIO/IKa, ecin: 1) Macca JOAKH B J1Ba pa3a OoJbllle MAacChl YeloBeka; 2) mMacca

JIOJIKY B JIBa pa3a MEHbIIIE Macchl uenoBeka? [2 miara; 4 mara]
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2.38. B noake maccoit 240 kr crouT venoBek maccoit 60 kr. Jlogka MIIBIBET CO CKOPOCTBIO 2 M/C.
YenoBek MphIracT ¢ JIOAKH B TOPHU3OHTAIHLHOM HAMPABICHHH CO CKOPOCTHIO 4M/C OTHOCHTEIBHO
nonku. HaillTu CKOpOCTh JIOJKM TOCE MPBDKKA 4YeJOBEKa: a) BIepel] MO JBIKEHHUIO JIOAKH; 0) B
CTOpPOHY, MTPOTHBOTOJIOKHYIO IBI)KEHHIO JTOJKH. [ IMm/c; 3 m/c]

2.39. Tenexka, macca koTopoil (0e3 uenoBeka) 120 xr, ABMXKETCA MO MHEPLUHU IO TOPU3OHTAIBHOM
IIJIOCKOCTH CO CKOPOCThI0 6 M/c. C TENEeKKH COCKAaKHMBAaET YeJIOBeK Maccod 80 Kr IMoj yriioMm 30"
HanpaBieHuIo ee IBKeHHA. CKOPOCTh TENEXKH yMEHbIIaeTcs mpu 3ToM 10 4 m/c. KakoBa Obuia
CKOPOCTb MPBDKKA OTHOCUTEIBHO 1uiockoctu? [10,4 m/c]

2.40. Hlapuk maccoit 10 r magaer Ha TOPU3OHTAIBHYIO TJIOCKOCTh € BBICOTHI 27 cM. HailTu cpeaHioro
CIWIIy yJapa B CIEAYIONUX CIydasX: a) MIapuK IUIACTHIIMHOBBIA (a0CONIOTHO HEyNpyrui ymap); 0)
IAPUK U TJIOCKOCTh U3 CTalu (a0COIOTHO YNPYTUil yAap); B) MIAPUK IJIACTMACCOBBINA U MOCTE yaapa
MOAHUMAETCs Ha BeICOTY 12 cm. JlmuTensHOCTh yaapa mapuka ¢ miockocteto 0,03 c. [0,77 H; 1,53 H;
1,28 H]

2.41. JIBwxyuieecs TeJO Maccoll M, yaapseTcs O HENOJBIXKHOE Teno Maccoil M,. Cuutas ynap
HEYNPYTUM U UEHTPaJbHBIM, HaWIUTe, Kakas 4YacTh IEPBOHAYAIbHONW KHHETUYECKOW SHEpPruu

HEePEXOIUT IpH yaape B Terwio. [ M, /(m, +m,)]

2.42. I'py3 Maccoit 1 kr, BUCSAILIMIA Ha HUTH, OTKJIOHSIOT Ha yron 30°. Haiiaure HaTsSHKeHHE HUTH B
MOMEHT NPOXO0KIECHUS IPY30M NOJIOKEHUs paBHOBecus. [12,7 H]

2.43. I'py3 maccoii 80 KI mMOJHUMAIOT BJOJIb HAKJIOHHOM INIOCKOCTH C YCKOpPEHHEM 1 m/c?. Jlnuna
HAKJIOHHOW TUIOCKOCTH 3 M, yroJl €€ HaKJIOHa K ropu3oHTy paBeH 30°, a koapduuuent tpenus 0,15.
Omnpenenure paboTy, COBEPIIAEMYIO MOJABEMHBIM YCTPOWCTBOM, €r0 CPEIHIOI UM MaKCHUMAJIbHYIO
MoIHocTH. HauansHas ckopocTs rpysa paBHa Hymto. [1,75 k/Ix; 715 Br; 1,43 xBT]

2.43. ABToM0OMIb Maccoit 1,8 T IBUXKETCS paBHOMEPHO B IOpY, YKJIOH KOTOPOM COCTaBiseT 3 M Ha
kaxapie 100 m mytu. Onpenenure padoTy, COBEpIIAEMYIO JIBUTATEIeM aBTOMOOWIIS Ha MyTH 5 KM,
ecmn kodpdunmeHT Tpenus paBeH 0,1, a Takke pa3BUBAEMyIO IBUTATEIEM MOIIHOCTb, €CJIH
M3BECTHO, YTO 3TOT MyTh ObLT MpeoaoseH 3a 5 muH. [11,7 M]Ix; 39 kBT]

2.44. Omnpenenute paboTy, COBEpIIaeMyl0 INpU NOAbeMe Ipy3a Maccoil 50 Kr Mo HakJIOHHOU
IJTIOCKOCTH € yriaoM HakjioHa 30° K TOpPU30HTY Ha paccTosHue 4 M, eciau BpeMs noabemMa 2 c, a
koa¢punment tpenus 0,06. [1,48 x/{x]

2.45. Teno CKOJB3UT C HAKJIOHHOHM IJIOCKOCTH BBICOTOW N M yriom HakioHa @ K TOPU3OHTY U
JBIDKETCS Jajiee MO TOPU30HTAIBHOMY yyacTKy. IIpuHuMas kosdQUIMeHT TpeHHs Ha BCeM IYyTH

MOCTOSIHHBIM M PAaBHBIM 4, OIPCACIIMTE PACCTOSAHUC S,HpOﬁIICHHOC TCJIOM Ha TOPU3OHTAIIBHOM

yuacTke, 10 momsoi ocranosku. [ S = h(1—uctgea)/ 1]
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2.46. CamoneT Maccoil 5 T ABUTAJCS TOPU3OHTAIBLHO CO CKOPOCThI0 360 KM/4. 3aTeM OH MOJHSIICA Ha
2 km. IIpu sTom ero ckopocts crana 200 km/4. Haligure paboTy, 3aTpadeHHYI0O MOTOPOM Ha MOABEM
camorera. [81 M/Ix]

2.47. I'mps maccort 10 kr mamaer ¢ BbIcOTBHI 0,5 M Ha NOACTaBKY, CKPEIUIEHHYIO C MPYXUHOU

x€ctkocThio 30 H/em. Onpenenute npu 3ToM cMeIIeHue Npy>KuHBL [21,6 cM]

2.48. C Gamau BbicOTOM 20 M TOPU30HTAIBHO cO CKOpocThio 10 m/c Opomren kamenb maccoit 400 r.
[IpeneOperasi cOMpOTHUBICHHEM BO3/yXa, ONMPEACIUTE JUII MOMEHTa BpeMEHH | ¢ mocie Hadana

JBHYKEHUSI KHHETUYECKYIO M TOTEHIMAIbHYI0 3HEepruu kamusl. [39,2 J1x;59,2 J1x]

2.49. K HWKHEMY KOHIYy HPYXHHBI )KECTKOCThIO K, NpHCOeAMHEHa Apyras HpYKHHA JKECTKOCTHIO
K,, kK KOHIIy KOTOpOil mpuKperieHa Tups. [IpeHeOperas Maccoil MpyXXHH, ONPEACIUTE OTHOIICHUE
MOTEHIHANBHBIX SHepruil npyxuH. [ E; [ E,, =K, /K]

2.50. 13 mpy>KMHHOTO THCTOJIETA BBUIETENIA B TOPU30HTAIBHOM HAIlpaBJICHUH ITYJIbKa, Macca KOTOPOU
5 1. Kectkocts npyxkunsl 1,25 kH/m. Tpyxunra O6buta cxkara Ha 8 cM. OnpenenuTe CKOpOCTh MyIbKH
MIpHU BbUIETE e¢ U3 nucroieTa. [40 m/c]

2.51. Crpya Bombl ceueHuem 6 em? yaapseT O CTeHKy noj yriaoMm 60° K HOpMaaud W YHPYro
OTCKaKMBAaeT OT CTEHKH 0e3 morepu ckopocTu. Halimure cuily, AEHCTBYIONIYIO Ha CTEHKY, €CIIH
M3BECTHO, YTO CKOPOCTh T€YEHHS BOJBI B cTpye 12 m/c. [86,4 H]

2.52. N3 peakTuBHOW YycTaHOBKM Maccoil 0,5 T, Haxondmielcs MEepBOHAYAILHO B TIOKOE, B
TOPU30HTAJILHOM HAIPaBJIEHUH BBIOpACHIBAETCA IOCIEAOBATENbHO JIBE MOPLUH BEIIECTBA CO
ckopoctbio 1000 M/C OTHOCHTENBHO yCTaHOBKM. Macca kaxmoi mopruu 25 kr. Kakoil craner
CKOpPOCTb YCTaHOBKH I10CJI€ BbIOpoca BTopoi nopuuu? Tpenue orcyrcTByert. [-108,2 m/c]

2.53. CHapsan B BEpXHEHW TOYKE TPAeKTOPHH, cOOTBeTCTBYoIIEH BoicoTe 1000 M, pa3opBaicsa Ha ABe
gactu 1 kr u 1,5 kr. CkopocTs cHapsaa B 31oi Touke 100m/c. CkopocTh OOMIBIIET0 OCKOJIKAa 0Ka3anach
TOPU30HTANIBHOM (CcKOpocTh paBHa 250 M/C) M COBHAJArOLIEl MO HaIPaBJIEHHIO CO CKOPOCTBHIO

cHapsaa. OnpenenuTh pacCTOSTHUE MEXTY TOUKaMH TaJeHUst 000X OCKOJKOB. [1694 m].

2.54. Ha kparo crona BBICOTH N JIEKHUT MaJeHbKHH MIapuK Macckl M, . B Hero momamaer mymns Maccsl
M, , ABMKYILIAsACS TOPU30HTAIBHO CO CKOPOCTBIO U, HAIIPABJIEHHOM B LIEHTp mapuka. [lymns 3actpeBaer
B mapuke. Ha KakoM paccTOSHUM OT CTOJla 1O TOPU3OHTAIM IIApUK YIajgeT Ha 3eMITI0?
[S=m,w2h/g/(m +m,)]

2.55. Tsoxenslil IapuK, MOABEIICHHBINM HAa HEPACTSX)KUMOM M HEBECOMOW HUTH, UMEIOIIEH INHY L,

OTKJIOHSIFOT OT BEPTUKAIM HA Yrol @ W 3aTeM oTmyckaioT. Kakyoo MakCUMallbHYIO CKOPOCTH

L puobpeTeT mapuk? [V = \/ 29L(1 —C0sS a) ].
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3. BpamaTeﬂLHoe ABHKCHUE TBEPABIX TEJ

3.1. Onpenenure MOMEHT MHEPIIMU CIIONTHOTO OJHOPOJHOro aucka paguycoM 40 cM u maccoi 1 kr
OTHOCUTEIIbHO OCH, MPOXOAAIIed uepe3 CepeAuHy OJHOTO U3 pPAJUYyCOB MEPIEeHIUK YISPHOI
IJI0CKOCTH Aucka. [0,12 KF-MZ]

3.2. Onpegenute MOMEHT MHEPIIMU TOHKOTO OAHOPOAHOTO CTepkHs anuHon 50 cMm u maccoit 360 r
OTHOCHUTEJIBHO OCH, IEPICHANKYISIPHON CTEPKHIO U TPOXOJIAIICH Yepe3 ero I<0Heu.[3-10'2 KF-MZ]

3.3. Onpegenute MOMEHT MHEPIIMU TOHKOTO OAHOPOAHOTO CTepkHs anuHon 50 cMm u maccoit 360 r
OTHOCHUTEJIBHO OCH, MEPIEHAUKYJISPHON CTEPKHIO U IPOXOASIIEH 4Yepe3 TOUKY, OTCTOSIIYI0 OT
KOHI[A cTepskHst Ha 1/6 ero mmunbL.[1,75-107 kr-m?]

3.4. Toukuit oOpyd nuamerpoMm 56 cm u Maccoir 300 r BUCHUT Ha TBO3Ae, BOUTOM B CTEHY.
Onpenenute €ro MOMEHT MHEPIIUKA OTHOCUTEIBHO 3TOTr0 rBo3s.[0,047 KF-MZ]

3.5. OgHopoaubli mapuk Maccor 100 r moaBenIeH HA HUTH, JUIMHA KOTOPOW paBHA painyCy LIapuKa.
OmnpenenuTe MOMEHT MHEPIUU IIapUKa OTHOCUTEIBHO TOYKH MOJIBEca, eciau AnuHa HUTH 20 cM.
[0,0176 kr-m7]

3.6. OnpenenuTe MOMEHT MHEPLMU CILIOIIHOIO OJHOPOJHOIO LHMIMHApPA paguycoM 20 cM U Maccoi
1 KT OTHOCHUTEIBHO OCH, MPOXOAsIel yepe3 oopaszyromyto nuiuaapa. [0,06 KF~M2]

3.7. OnHopoaHslii mwap paguycoM 10 cM 1 Maccoil 5 KT BpaujaeTcst BOKpYr OCH CHMMETPHUU COTJIACHO
ypaBHerHI0 @ = A+ Bt?+Ct*(B =2 paz:/cz, Cc=-0,5 pa)J/c?’). Onpenenute MoMeHT cui s t = 3 c.
[-0,1 H-m]

3.8. MaxoBuK B BHJI€ CIUIONIHOTO AMCKA, MOMEHT HWHEpIUU Kotoporo 150 KI-M>, BpAILIAETCA C
gactotoil 240 o6/muH. Uepe3 Bpems t = 1 MHUH mocne TOro, Kak Ha MaxOBHK CTaj JEHCTBOBAThH
MOMEHT CHJI TOPMOXEHHUSA, OH OCTaHOBWICA. OINpeneIuTeMOMEHT CHUJ TOPMOXKEHUS U YHCIO
000pOTOB MaxOBHKa OT Hauajga TOPMOXKEHUS A0 MOJHOM ocTaHOBKH. [62,8 H-m; 120]

3.9. K 0601y 0JHOPOHOTO CIUIOIIHOTO AMCKa paanycoM 0,5 M mpuiio’keHa MOCTOSIHHAs KacaTelbHas
cwia 100 H. Ilpu Bpamenun nucka Ha Hero JEHMCTBYeT MOMEHT cwil TpeHus 2 H-m. Omnpenenure
Maccy JUCKa, €CIIM U3BECTHO, UTO €r0 YIiI0BOE YCKOPEHUE OCTOSIHHO U paBHO 16 pan/cz. [24 kr]
3.10. YacroTra BpamieHus MaxoBHKa, MOMEHT MHEPLMHM KOTOporo paseH 120 Kr-M%, cocraBisier 240
o0/muH. Ilocne mpekpanieHus: JeHCTBUS Ha HEro BPAIIaloOIer0 MOMEHTa MaXxOBHUK IOJ JIE€HCTBUEM
CUJI TPEHHUSI B MOJIIUIHUKAX ocTaHOBWICS 3a BpeMs t = 3,14 mun. Cunras TpeHHE B MOJUIMITHUKAX
MTOCTOSTHHBIM, OTIPEIETUTE MOMEHT cuil TpeHus. [16 H-M]

3.11. Bentunstop Bpamaercs ¢ yactoroir 600 o6/mun. [lociie BBIKIIOYEHUS OH Haval BpaliaThCs
paBHO3aMeUIeHHO U, crnenaB 50 060opoToB, octaHoBuiCs. Pabora cui Topmoxenus paBHa 31,4 JIx.

OnpeneruTeMOMEHT CUJI TOPMOKEHUSI 1 MOMEHT uHepuuu Bentuwistopa. [0,1 H-m; 15,9 KF-MZ]
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3.12. MaxoBUK B BHJE CIUIOIIHOTO JIMUCKAa, MOMEHT HMHEpPIUU KOoToporo 1,5 KM, BpaIllasiCh MPHU
TOPMO’KEHUH PaBHO3AMEAJICHHO, 3a BpeMs t = | MUH yMeHbIINI YacToTy Bpamenus ¢ 240 06/MuH 10
120 06/mMun. Onpenenure yriioBoe yCKOpEHHEe MaXOBUKAa M MOMEHT CHJIBI TopMokeHus. [0,21 pa):[/cz;
0,315 H-Mm]

3.13. Opgnoponnsbiii auck paauycom 0,2 M u Maccoit 0,5 kr Bpaimaercss BOKpYI OCH, MPOXOIsLIEi
yepe3 €ro LEHTP. 3aBUCUMOCTb YIJIOBOM CKOPOCTH BpAallleHUs [JUCKAa OT BpPEMEHH JlaeTcs

2 . . .
ypaBHeHUeM @ = A+ Bt (B = 8 pan/c®). Haiigutre BenuuuMHy KacaTeabHOW CHIIBI, MPUIOKECHHOW K

o06ony nucka. Tpeaunem npenedpeus. [0,4 H]
3.14. MaxoBUK, MOMEHT UHEPIUU KOTOpPOro paseH 63,6 KT M, BpAILIAETCA C MOCTOSIHHOW YTJIOBOM
ckopocthio 31,4 pan/c. Halimure TOpMO3SAIMMHA MOMEHT, TOJ JEWCTBHEM KOTOPOTO MAaxOBHUK
octanaBiuBaercs uepe3 20 ¢.[100 H-m]
3.15. OgHopoaHbIi cTepkeHb JIMHOI 1 M 1 Maccoi 0,5 Kr BpamaeTcss B BEPTUKAJIBHON IIJIOCKOCTH
BOKPYI' TOPU3OHTAJILHOW OCH, MPOXOASIIEH yepe3 cepeauny crepkHa. C KakuM YTriIOBbIM
YCKOPEHUEM BpAILlAETCsl CTEPKEHb, €CIIM BPaIAlOIIN MOMEHT paBeH 9,81 10%H-m? [2,35 pan/cz]
3.16. Uepe3 HEmoOABMXKHBIM OJIOK B BHUAEC OJHOPOJHOTO CIUIOIIHOTO IMIMHApa Maccoil 160 r
NIEpEeKMHYTa HEBECOMas HUTh, K KOHIIaM KOTOpoW mnojaBemieHbl rpy3sl maccamu 200 r u 300 r.
[IpeneOperast TpeHHEM B OCH 0JIOKa, ONpEeNIUTe YCKOPEHUE IPY30B U CHIIbI HaTshKeHus. [ 1,69 m/c?;
2,3 H; 2,44 H]
3.17. Ha ogHOpOHBIN CIUJIOMIHON MUJIMHAPUYECKUN Basl paauycoM 50 cM HamoOTaHa JieTKasi HUTh, K
KOHITY KOTOPOM MPHUKpPEIJIeH Tpy3 Maccoit 6,4 kr. ['py3, pazMarsiBasi HUTh, OITYCKAETCS C YCKOPEHUEM
2 M/c?. OrnpenenuTe MOMEHT UHEPIIMU U Maccy Bana.[6,25 kr-m?; 50 Kr]
3.18. Ha Gapaban maccoil 9 Kr HaMOTaH HIHYp, K KOHI[y KOTOpPOTO IpPHBS3aH IPy3 Maccoil 2 K.
Haiinute yckopenue rpysa. bapaban cuntats 0THOPOJHBIM TUCKOM. TpeHuem npeHedpeys. [3 m/c?]
3.19. Ha 6apaban paguycom 0,5 M HamMOTaH HIHYp, K KOHIy KOTOPOTO MPUBSI3aH I'py3 Maccoi 1 kr.
Haiinure mMomeHT mHepiuu OapabaHa, €CiM WU3BECTHO, YTO TPYy3 OIMYyCKaeTcs ¢ yckopeHuem 2,04
M/c2.[9,5 kr-m?]
3.20. Yepe3 mNOABMIKHBIA OJIOK B BHJE OJHOPOJIHOTO CIUIONIHOTO IMMHApPAa Maccod 0,2 Kr
MEepEeKUHYTa HeBecoMmasi HUTh, K KOHI[aM KOTOpoW mpukperieHsl Tena maccamu 0,35 kr m 0,55 kr.
[Ipenebperast TpeHreM B ocu 0J0Ka, OMpPEAETUTe YCKOPEHHUE TPY30B U OTHOIICHUE CUJ HATSIKCHHUS
uuth. [1,96 M/ 1,05]
3.21. Teno maccoit 0,25 Kr, coeAMHEHHOE HEBECOMON HMTHIO MOCPENCTBOM OjoKa (B BUAE MOJIOTO
TOHKOCTEHHOT'O0 IMIUHIpPA) ¢ TeaoM Maccoil 0,2 Kr, CKOJB3UT MO MOBEPXHOCTH TOPHU3OHTAIHHOTO

crona(puc.3). Macca 6noka 0,15 kr. Koaddwuiment Tpenus Tena o moBepXHOCTh paeH 0,2.
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[IpeneOperast TpeHHEeM B MOIUIMITHUKAX, OMPEACITUTE YCKOPEHUE, C KOTOPHIM OYAyT IBUTATHCS ITH
TeJa U CUJIBI HATSDKEHUSI HUTH 10 00€ CTOPOHBI Oioka. [2,45 M/02;1,1 H; 1,47 H]

3.22. K 0601y OJHOPOJHOTO CIUIOIIHOTO JHcKa mMaccoil 10 Kr, HacaX€HHOTO Ha OCh, MPHJIOKEHA
nocrosgHHasa kacarenbHas cuia 30 H. Onpenenure KUHETUYECKYIO SHEPTHUIO JUCKA yepe3 BpeMs 4 ¢
nocJje Havasa qedcTBus cuibl. [ 1,44 /x|

3.23. Jluck maccoii 2 Kr KaTutcs 0€3 CKONBXKEHHS M0 TOPU30HTAIBHOU IMJIOCKOCTH CO CKOPOCTBHIO
4m/c. HaiiuTe KHHETHYECKYIO SHEPIHIO qucka. [24 JIx]

3.24. lllap nuameTpoM 6 cM KaTHTCS 0€3 CKOJIbKEHHSI 110 TOPU30HTAIBHOM IJIOCKOCTH, nenas 4 ob/c.
Macca mapa 0,25 kr. Haiinute kunetndeckyto suepruto mapa. [0,1 JIx]

3.25. TlonHast KHHETUYECKasi YHEPTUS JIMCKA, KATSIIETOCs M0 TOPU30HTAIBLHON MOBEPXHOCTH, pPaBHA
24 JIx. OnpenenuTte KUHETHUYECKHE YHEPTUH MOCTYNATEIbHOTO U BPallaTeIbHOTO IBUKCHHUM JAHMCKA.
[16 Ix; 8 JIx]

3.26. [llap 1 CruUIOMIHOW HMJIMHIP OJAMHAKOBOM MAcCChl, U3TOTOBJICHHBIE W3 OJIHOIO M TOTO K€
MaTtepuana, Kararcs 0e3 CKOJBXKCHHS C OJUHAKOBOH CKOpOCThI0. OmpenenuTe, BO CKOJIBKO pa3
KHMHETUYECKasi SHEePTHUs 11apa MEeHbIIIe KHHETUYECKOI Heprun crutomHoro muwmnapa. [B 1,07 pasza]
3.27. O6pydY ¥ AMCK UMEIOT OJMHAKOBYIO MACCy M KaTATCS 0€3 CKOJBbKEHUS C OJMHAKOBOM JTHMHEHHON
ckopocthio. Kunernueckas sHeprusi ooOpyda paBHa 4 JIxx. Haiigute KUHETUYECKYIO SHEPTUIO JUCKA.
[2 0]

3.28.0mpenenure, BO CKOJBKO pa3 MOJHAs KUHETUYECKas HSHEPrusi 0Opyda,CKONB3SIIEr0 BJIOJb
HAKJIOHHOM TIJIOCKOCTH, MEHBIIIE TOJHON KMHETUYECKON SHEepPrun o0pyda, KaTAIIerocst Mo HaKJIOHHOM
TIJIOCKOCTH.[B 2 pa3a]

3.29. CnyomHONW OJHOPOJHBIA JUCK CKAThIBAe€TCA 0€3 CKOJIBKEHHUS 10 HAKJIOHHOW IUIOCKOCTH,
oOpazyromieit yron @ ¢ ropu3zoHToM. OrpenenuTe JIUHEWHOE YCKOpEHUE IEHTpa HUCKa.
[(2gsina)/3]

3.30. C HaKJIOHHOW IMJIOCKOCTH, COCTAaBJISIIOIIEH Yroil & ¢ TOPU30HTOM, cKaThiBaercs map. C Kakum

yCKOpeHueM JBrkeTcs mentp mapa? [ (5gsina)/ 7]

3.31. Illap ckarbiBaeTcsl ¢ HAKJIOHHOW MIIOCKOCTH BBIcOTOM 90 cM. Kakyro nHeliHyt0 ckopocTh Oyner
UMETh IIEHTP IIapa B TOT MOMEHT, KOT/Ia Iap CKaTUTCS ¢ HAKIOHHOM tutockoctu? [3,5 m/c]

3.32. C HaKkJIOHHOMU INIOCKOCTH, cocTaBJstomiel yroin 30° K rOpu30HTY, CKaThIBAaeTCs 0€3 CKOJIbKEHUS
mapuk. [IpeneOperass TpeHreM, OINpenenuTe BpeMs ABMXKEHHUS IIapHKa MO HAKJIOHHOHM IJIOCKOCTH,
€CJIM M3BECTHO, UTO €T0 IEHTP Macc MpH cKatbiBaHWHU oHU3WIcS Ha 30 cm. [0,585 ¢

3.33. Koneco pagmycom 30 cM U Maccoil 3 Kr cKaTbiBaeTcs 0€3 TPEHHs M0 HAKJIOHHOW TUIOCKOCTH
JUIMHOM 5 M u yriaoMm HakioHa 30°. Ompenenute MOMEHT MHEPLUH KOJeca, €CIM €ro CKOpPOCTh B

KOHIIC JBHXKEHHUs coctaisuia 4 m/c. [0,057 KF-MZ]
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3.34. BepTUKanbHBIA CTONO BHICOTOM 5 M TOANMUIMBACTCS Y OCHOBAaHHUS W IMAJaeT HA 3EMIIIO.
Omnpenenure JIMHEHHYIO U YIIIOBYIO CKOPOCTH €0 BEPXHEro KOHIIA B MOMEHT yaapa o 3emitro.[12 m/c;
2,4 pan/c]

3.35. Ilo TOpU30HTAIBHOM IJIOCKON MOBEPXHOCTH KATHUTCS JHUCK CO CKOPOCThIO 8 M/c. Omnpenenute
KOA((UIIMEHT CONMPOTUBIICHUS, €CIIU AWCK, OyIydd MPEIOCTABICHHBIM CaMOMYy cebe, OCTaHOBUIICS,
npoiias myts 18 m. [0,27]

3.36 Ilap Maccoit 3 Kr KaTUTCS CO CKOPOCTHIO 2 M/C M CTAIKHUBAETCS C TMTOKOSAITUMCS IIaAPOM Maccoit 5
kr. Kakas pabora Oynet coBepiieHa nmpu aedopMauu mapoB? Y aap cCUuTaTh aOCOTIOTHO HEYIIPYTHUM,
NPSIMBIM, HEHTPATBHBIM. [6,15 JIx]

3.37 Iap maccoii 1 kr, karamuiicss 0e3 CKOJIbKEHHUS, YIapsAeTcsi O CTEHKY M OTKAThIBAETCS OT HEe.
Ckopoctb mapa 10 yaapa o creHky 10 cm/c, nocie ynapa 8 cm/c. Haiiaure KoauMuecTBO TEIIOTHI,
BBIJICIIMBILICECS TIPH yIape, U UMITYJIbC, KOTOPBIH mojy4aeT cTenka. [2,52 m/Ix; 0,18 kr-m/c]

3.38 Meanblii mmap paguycom 10 cM Bpamjaercst ¢ 4acToToi 2 00/C, BOKPYT OCH, MPOXOMAIICH depe3
ero 1eHTp. Kakyro paboTy HaJl0 COBEPIIUTH, YTOObI YBEIUYUTH YITIOBYIO CKOPOCTh BpallleHUs BJIBOE?
[34,1 Tx]

3.39 JlepeBsiHHBIN cTepkeHb Maccod 1 kr u amuHoM 40 cM MOXKET BpalaTbCsi BOKPYr OCH,
MIPOXOJSLIEH uepe3 ero cepeuHy MEepPHeHIUKYISIPHO K CTEpKHIO. B KOHEll cTepkHs monajaer myJss
Mmaccoil 10 r, jerdmas NepneHIUKYISIpHO K OCH U CTepKHIO co ckopocThio 200 m/c. Onpenenute
YIIIOBYIO CKOPOCTh, KOTOPYIO TIOJIYYHT CTEPIKSHb, €CIIU MyJIs 3aCTpsiHET B HeM. [29 paz/c]

3.40 IBa manenpkux mapuka maccaMu 40 r u 120 r COOTBETCTBEHHO COEJUHEHBI CTEPKHEM JUTMHOMN
20 cm, mMacca KOTOpOro HMYTOXXKHO Majia. Cucrema Bpamaercs OKOJIO OCH, NEPIEeHIUKYISIPHON K
CTEpXKHI0O M TPOXOSIIEeNd CKBO3b LIEHTP HHEpUUH cUCTeMbl. OINpeneauTb HUMIYJIbC U MOMEHT
uMIynbca cucreMbl. YacToTa 000poTOB paBHa 3 c[0; 2,3 10 KF‘MZ/C]

3.41 MaxoBHMK Ha4MHAET BpAIIAThCA U3 COCTOSHUS IOKOS C MOCTOSIHHBIM YIJIOBBIM yckopeHueM 0,4
paz[/cz. Ornpenennte KUHETUYECKYIO DHEPTUIO MaXOBHUKA 4Yepe3 25 ¢ MocJiie Havyayla ABUKEHUS, €CIIH
yepes 10 ¢ nmociie Havyana ABMKEHUS MOMEHT UMITYJIbCa MaXOBUKa COCTaBJIsuT 60 kr-m%/c. [750 dx]
3.42 Kakyto paboTy HY>KHO TPOU3BECTH, YTOOBI YBEITUYUTH 4aCTOTY 000pOoTOB MaxoBuka oT 0 g0 120
MHH? Maccy maxoBuka, paBHyto0 0,5 T, MOXKHO CUMTaTh pacrpeeseHHoNl o o0oay AuaMeTpom 1,5
M. Tperuem npenedpeys. [22,2 kJIx]

3.43 Ha ckambe XKykoBckoro (Bpamiaromasics argopma 0e3 TpeHusi) CTOMT YeNOBEK U JEPKHUT B
pYKax cTep)KeHb M0 OcH cKaMbH. CKaMbsl C YEIOBEKOM BpallaeTcs ¢ YIioBoi ckopocThio 4 pan/c. C
KaKOH CKOPOCTBIO OYyJIeT BpalaThbCsl CKaMbsl C YEIOBEKOM, €CIIU CTEpKEeHb MOBEPHYTh TaK, YTOObI OH
3aHsUT TOpU3OHTaNbHOE MosnoxeHne? CyMMapHbIi MOMEHT WMHEPLHMH 4YeJIOBeKa M CKaMbU 5 Kr-M?,
JUIMHA CTepxkHsS 2 M, Macca 6 kr. CuuTarh, 4TO LEHTP MACC CTEP/KHS C YEIIOBEKOM B O0OUX CIydasx

HAXOJHUTCS Ha OCH TIaTPopMsl. [2,9 pan/c]
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3.44 Ha HenonBuxHOI ckambe JKYKOBCKOIO CTOMT YE€JIOBEK M JEPKUT B PYKE 3a OCh BEJIOCUIIEHOE
KOJIECO, Bpalllaloleecs BOKPYT CBOCH OCH € YITIOBOM CKOPOCThIO 25 pan/c. Och Koeca pacnoaokeHa
BEPTUKAIBHO U COBMAJAET C OChl0 ckaMmbH. C Kakoil CKOPOCTBIO CTaHET BpAIIaThbCA CKambs, €CIIU
MOBEPHYTh KOJIECO BOKPYT TOPU3OHTAIBLHOM OcH Ha yroy 90°? MOMEHT MHEpIMU YeJIOBEKa U CKaMbH
paBeH 2,5 KM%, MOMEHT uHepiuu koneca 0,5 KM [5 pan/c]

3.45 Tlnardpopma B BHAE OUCKA BpamlaeTcs MO WHEPUUM O€3 TPEHHUsS OKOJO BEPTHUKAIBHOM OCH C
yacroroii 14 muu”. Ha Kparo TuiatrGopMbl cToMT ueioBeK. Korga denmoBek mepemien B IEHTP
maTdhOpPMBbI, 4aCTOTa BO3pOCIa 10 25 mun L. Macca uenosexa 70 Kr. Onpenenure Maccy miaThOpMBbI.
MOMEHT HHEpPILIMH YeJIOBEKa paCCUUThIBATh, KaK /Ul MaTepraabHOU TOYKH. [178 Kkr]

3.46 T'opuzonTanbHas iatdopma Maccor 150 Kr Bpamaercs BOKpYT BEPTUKAIBHON OCH, POX OJISAIICH
depes meHTp miaThopMbl ¢ dacToroil 8 MuH . UYemoBek Maccoif 70 KT CTOMT MPH 3TOM Ha Kpaio
wiardopmbl. C Kakoil yriioBoi CKOPOCTHIO HAYHET BpallaThes MaaTgopma, €clid 4eJIOBEK Mepeiier ot
Kpas iatdopmsl Kk ee neHtpy? CumraTh 1IaThopMmy KpPYyIrJIbIM OJHOPOAHBIM JHMCKOM, a 4eJOBEKa -
MaTepHabHOU TOYKOH. [1,62 pan/c]

3.47 T'opuzonTanbHas maargopma maccoit 25 kr u paguycom 0,8m Bpamaercs ¢ yactoTon 18 mun™". B
LIEHTPE CTOUT YEJOBEK U JACPKHUT B PACCTaBICHHBIX pykax rupu. Cuutas minaTdopmy IUCKOM,
OIIpEAEIUTE YaCTOTYy BpaIleHUs MIaTPOPMBI, €CIIU YEJIOBEK, OIYCTUB PYKHU, YMEHBUIUT CBOM MOMEHT
uHepIHn ot 3,5 kr'M? 710 1 kr-m?. [23 mMun™]

3.48 Yenosek, crosmmil Ha ckaMbe JKyKOBCKOTO, NEpPKMT B pPyKax CTEpXKEHb MJIUHOW 2,5 M,
PacIoyIOKEHHBI BEPTUKAIBHO BJIOJIb OCH BpallleHUs CKaMeilku. DTa cucreMa (CKaMmbs U YeJOBEK)
o0naznaeT MOMeHTOM uHepuu 10 KrM | Bpalaercs ¢ 4acToToi 12 mua . Ecim CTEP>KEHb IIOBEPHYTh
B TOPH3OHTAIBHOE MOJIOKEHHE, TO YACTOTA BPAICHHS CHCTEMBI CTaHeT 8,5 Mun -, OIpeienTe Maccy
crepxHs. [8 Kkr]

3.49YenoBek Maccoit 60 Kr, CTOSIIMI Ha Kpalo TOPU30HTANBHOM MIaThopMbl paguycom] M 1 Maccoit
120 xr, Bpamjaromienics 1Mo MHEpLUUU BOKPYT HEMOJBUKHONW BEPTHKAIBbHOM ocH ¢ yacToToi 10 MuH ",
nepexoauT K ee HeHTpy. Cuutas miarGopmy KpyribiM OJHOPOIHBIM JIUCKOM, a YeJIOBEKa — TOUEUHOM
Maccoil, onpeznenuTe paboOTy, COBEPIIAEMYIO UYEJIOBEKOM IpH Iepexoae OT Kpas miaatdopmMmbl K ee
eHTpy.[65,8 JIx]

3.50 Ha kparo HenoaBuxHOM ckaMbu JKykoBckoro auamerpoMm 0,8 M M Maccoil 6 KI CTOMT YEIOBEK
Maccoil 60 kr. C Kakod YriIoBOM CKOPOCTHIO HAYHET BPAIIAThCA CKaMbsl, €CJIA YEJIOBEK IMOMaeT
neTsamui Ha Hero Msd Maccout 0,5 kr? TpaekTopus Msda rOpU30HTaIbHA U IPOXOJINUT HA PACCTOSTHUU
0.4 M ot ocu ckambu. CkopocTth Msiua 5 m/c. [0,1 pan/c]

3.51 Ilnardpopma B Buae aucka auamerpoM 3 M M Maccoil 180 Kr MoOXeT Bpamatrbesi BOKPYT
BepTUKAIbHOU och. C KaKo# yrioBOM CKOPOCThIO OYyJIET BpalaThCs 3Ta matopma, eciu Mo ee Kparo
o aeT yemoBek Maccoit 70 Kr co ckopocThio 1,8 M/c otHOCcHTEnbHO tutatdopmer? [0,53 pan/c]
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3.52 B ueHTpe Bpamaroumerocs CTOJMKA CTOUT 4YEJIOBEK, AEpKallui Ha BBITAHYTBIX pyKax Ha
paccrostHuu 150 cM npyr oT Apyra e rupu. CTONMK BpallaeTcsi ¢ 4acToTou 1 ¢, Uenosex commkaer
rupu 10 paccrosauss 80 cM, M dYacToTa yBeauuuBaerca a0 1,5 ™ Omnpenenure padory,
MIPOM3BEICHHYIO YEJIOBEKOM, €CJIM KaKhas Tups UMeeT maccy 2 Kr. MOMEHT HHEepIHH 4YelloBeKa

OTHOCUTEIILHO OCH CTOJIMKA CUMTATh MOCTOSHHBIM.[48 J]
4. Mexanuyeckue Kojie0aHus

4.1. VpaBHenue qBrkeHHs TOYKH qaHo B Buge X = 0,05si n(27£t +7/ 3) M. Haiiti mepuoJ, aMIUIHTYy Ty,

HavyaJbHYIO a3y, HUKINYECKYI0 YacTOTy M 4acToTy Konebaunuid. [1c; 0,1m; 7/3; 27 ; 1 I'u]

4.2 Hanucarh ypaBHEHUE rapMOHHUYECKHMX KojeOaHWil Touku ¢ ammuutyaoid 0,1 M, ecnu HavanabHas
¢aza paBHa /2, a nepuon konedbanuii 2 c.

4.3 Hanucarb ypaBHEHHE rapMOHUYECKHX KOJEOAHUN TOYKU C aMIUIMTYIOH 5 CM, €ClIM 3a 2 MUHYTBI

coBepmaercsa 120 konebanui, a HauanbHasa (a3a paBHa 60°.

4.4 YpaBHCHHWE JBIWKCHUS TOYKH JaHO B BHJIC X=0,2$in(ﬂ't+7[/ 3)M. Haiitn MakcuManbHBIC

3HAYEHMs cKOpocTH U yckoperus.[ 0,27 m/ c;0,27°m [ ¢?]

4.5 Touka coBepiIaeT rapMOHHYECKHE KOoeObanus ¢ aMriutya0i 10 cM u nepuoaom 5 ¢. Onpeaenursb
2

MaKCUMaJIbHYIO0 CKOPOCTh U MaKCHMaJIbHOE ycKopeHue. [12,6 cm/c; 15,8 cm/c?]

4.6. Ompenenute MakCUMalbHbIE 3HAUEHUS CKOPOCTH M YCKOPEHHMS TOYKH, COBEpIIAoLIel

rapMOHHYECKHE KoieOaHus ¢ aMITuTy10i 2 cM u iepuogoM 2 c. [0,0628 m/c; 0,197 m/ Cz]

4.7. Touka coBeplIaeT rapMOHUYECKUE KOJIeOaHUs C IEpUOIOM 8 ¢ U HayaJlbHOM (ha30l, paBHOU HYJIIO.
Omnpenenure, 3a Kakoe BpeMs TOYKa CMECTUTCS OT MOJIOXKEHUs paBHOBECHS Ha MOJOBUHY aMIUTUTYbI.
[4/3 c]

4.8. Touka coBepmiaeT rapMoHHYecKue Konebanus ¢ nepuogoM 12 c. Ompenenute, 3a KaKoe BpeMs
CKOPOCTb TOYKH YBEJIUYUTCS OT HYJIS JO IMOJIOBUHBI MAKCUMAIILHOTO 3Ha4YeHusl. [1 C]

4.9. Touka coBeplIaeT rapMOHHYecKHe KoyiebaHus ¢ mepuoaom 12 c. Ompexpenure, 3a Kakoe Bpems
YCKOPEHHE TOYKU YBEJIUYUTCS OT HYJIS 10 MTOJIOBUHBI MAKCUMAaJIBbHOTO 3HaueHwus. |1 C]

4.10. YpaBHeHUE ABIKEHHsS TOYKH JTaHO B BHJE X = ACOS(ﬂ't/4). Onpeznenute MOMEHTHI BPEMEHH,
IIPU KOTOPBIX JOCTUTAETC MaKCUMalbHasi CKOPOCTh TOUKH. [2c, 6¢, 10c ...]

4.11. YpaBHeHue IBUKEHHUS TOYKHM JAHO B BUIE X = ACOS(fct/ 2). Onpenenure MOMEHTBHl BPEMEHH,
IIPU KOTOPBIX JOCTUraeTcsi MaKCUMajbHOE yCcKopeHue Touku. [0cC, 2¢, 4C ...]

4.12. MarepuanbHas TOYKa COBEpIIAET TapMOHHMYECKHE KOJeOaHUs COIVIACHO YPaBHEHUIO

x=0,15 COS(Z?Z't)M. Onpenenure MakCUMajabHOE 3HAYEHUE MOAYJS BO3BPALIAIONIECH CHUJIBI M MOJIHYIO

SHEPruro ToukH, eciu e€ macca 0,1 xr. [0,59 H; 0,047 x|
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4.13. MatepuanpHast Touka Maccoil 50 r coBepIaeT rapMOHUYECKHE KOJIeOaHHUs COTTIaCHO YpaBHEHUIO
X= 0,1008(375'( / 2) M. OnpenenuTe BO3BpAIIAOLIYIO CHITY JUisi MOMeHTa Bpemenu 2 ¢. [0,11 H]

4.14. Omnpenenutre OTHOIIEHWE KHUHETUYECKOW OHHEPIMM TOUYKH, COBEpIIAIOIIEH TI'apMOHHUYECKHE
KoJieOaHus, K ¢€ MOTEHIHAIbLHON SHEPTUH ISl MOMEHTOB Bpemenu: a) t=T/12; 6) t=T/8; B) t=T/6, rne T
— nepuoj konebanuii. HauaneHas dasza paBna nymo. [3; 1; 1/3]

4.15. Omnpenenutre OTHOIIEHWE KHUHETUYECKOW OSHEPIMM TOUYKHM, COBEpIIAIOIIECH TI'apMOHUYECKHE
KosnebaHus, K e MOTCHLUUAIbHOW SHEPrHM JUIi MOMEHTOB BPEMEHH, NPH KOTOPHIX CMEUICHHE OT
MTOJIOXKEHUSI PABHOBECHS COCTABIAET: a) x=A/4; 0) x=A/2; B) x=A, tne A — amumryzaa koieoanuii. [15;
3; 0]

4.16. Kak u3MeHHUTCS 4acToTa KoJieOaHMii Tpy3a, BUCSILEro Ha JBYX OJMHAKOBBIX MPYXHHAX, €CIU OT
UX MOCJIEIOBATEIbHOI0 COEAMHEHUS IEPEUTH K MapajuieabHoMy? [yBeauuuTes B 2 pas3a)

4.17. T'py3, MOABCIICHHBIA K MPYXHHE, KOJEOIETCS 1O BEPTUKAIU ¢ aMIUIUTya0H 8 cMm. Ompenenute
KECTKOCTD MPY>KUHBI, €CITU U3BECTHO, YTO MaKCUMalbHas KMHETHYecKas sHeprus rpysa pasHa 0,8 JIx.
[k=250 H/m]

4.18. Ecnu yBenn4MTh Maccy Tpy3a, MOABEHICHHOTO Ha mpyxuHe, Ha 600 r, TO mepuoa koyieOaHun
BO3pacTéT B 2 paza. OnpenenuTe Maccy MepBoOHavYaIbHO MOABEIIEHHOTO Tpy3a. [200 1]

4.19. JIBa MaTeMaTHYECKUX MAaATHUKA, JIUHBI KOTOPBIX OTIMYAIOTCS Ha 16 ¢M, COBEpIIAIOT 32 OJIHO U
TO e Bpemst oauH 10 koneOGanuii, Apyroit 6 konedbanuit. OnpenenuTe JUIMHBI MasTHUKOB. [9cm; 25¢M]
4.20. MaremaTHuecKUii MasTHUK JJIMHOW | M MOJBEHIEH K MOTOJIKY KaOUHBI, KOTOpash HauMHaeT
OIYCKAThCsI BEPTUKATBHO BHU3 C ycKopeHneM a = §/4 . Haiinute mepuoa KonebaHuii 3T0ro MasiTHHKA.
(2,32 c]

4.21. Ha kakyro BBICOTY HAJO TMOJHSATH MaTEMaTUYECKHH MasTHHUK, YTOOBI MEPHOJ €ro KoJjieOaHuu
yBenuunics B 2 pasa? Paguyc 3emmu 6400 k. [ 6,4-10° 1]

4.22. MasaTHUK, COCTOSAIIUN U3 HEBECOMOW HUTH JUTMHON | M M CBHHIIOBOTO mmapuka paaunycom 0,02 M,
COBeplIaeT rapMoHHUYeckue Konebanus c¢ ammuutygoil 0,06 M. Ompenenurte: a) MOIYJb
MaKCHUMaJIbHOT'O 3HA4YeHHs BO3Bpallarolieil cuiibl; 0) MOAYIb MaKCHMalbHOH ckopocTH. [1n0THOCTH
ceumma 11,3:10% kr/n’. [0,22 H; 0,18 m/c]

4.23. Toukmii 00pyud pammycom 0,5 M mojBemieH Ha BOWTHIH B CTEHKY T'BO3[b M COBEpIIACT
rapMOHUYECKHE KoyieOaHMs B IUIOCKOCTH, MapajuienbHOM creHe. Ompenenurte 4acToTy KoJjeOaHHi
obpyya. [0,5 ']

4.24. OgHopoaHsbli AUCK paarmycoM 20 cM KOJeOIeTCsl OKOJIO TOPU3OHTAIILHON OCH, TIPOXOIAIIEH Ha
pacctostHuM 15 cm oT meHTpa aucka. Onpenenure nepuoj KojieOaHui AUCKAa OTHOCUTEIBHO STOM OCH.

[1,07 c]
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4.25. Jluck pagumycoM R TmojaBeHmIeH Tak, YTO MOXET COBEpIIAaTh TapMOHHYECKUE KOJeOaHUs

OTHOCHTENBHO oOpasymomieid aucka. Omnpeaenure MEpuoJ ¢ 4acTOTy KojeOaHWW — JIMCKa.

[273RT2g; (1/27)\2973R]

4.26. Tonkuil ctepxeHb JUIMHONM 60 cM coBepliaeT KojeOaHHs OTHOCUTEIBHO OCH, OTCTOSIIENH Ha
paccrostHuu 15 cM oT ero cepeaunbl. OnpenenuTe nepuo konedanuii crepxus. [1,19 c]
4.27. Omnpenenute amIUIMTYly M HadajdbHYI0 a3y TapMOHUYECKOTO KOJeOaHUs, MOJYy4YEHHOTO OT

CIIOKEHHUS OJIMHAKOBO HaIpaBJIEHHBIX KoJIeOaHuH, 3aJlaHHBIX YPaBHEHUSIMU:
X, =0,02sin(5zt + 7/ 2)m u x, =0,03sin(57t + 7/ 4)m.[0,046. ; 62°46']

4.28.Haiiqute ypaBHEHHME pE3YJIBTUPYIOLIETO KOieOaHUs, MOJIYYEHHOI'O OT CJIOKEHHUS OJIMHAKOBO
HANpaBJICHHBIX  KOJNCOAHWH, 3aJaHHBIX  yPAaBHCHHUSAMH: X; = 4Sin(7zt).M VX, = BSin(rrt +7l Z)M.
[X=55in(7zt+7r/5)M]

4.29. Touka yd4acTByeT B JBYX KOJICOAHUSX OJMHAKOBOM YaCTOTHI OJIHOIO HAINpAaBICHUS U C
OJIMHAKOBBIMH HadaJbHBIMU (pazamMu. AMIUTUTYABI KOJeOaHW COOTBETCTBEHHO PaBHBI 3 ¢cM H 4 CM.
Omnpezenure aMILTUTYAY pe3yJIbTUPYIOIIETro Kojebanus.[7 cMm]

4.30. Touka y4acTByeT OAHOBPEMEHHO B JBYX B3aMMHOIEPIECHIUKYISAPHBIX KOJeOaHMUSX, KOTOpPbIE

MPOMCXOJAT 10 3aKoHaM: X =2SiN@t m u Y= 2Co0Swt m. Haiinute TpacKTOPHUIO ABHKEHHUS TOYKH.

[oKpy)HOCTB paguycoM 2 |

4.31. Touka y4yacTByeT B JIByX KOJICOAHMSAX OJMHAKOBOM 4YacTOTHI M C OJMHAKOBBIMU HadaJlbHBIMU
¢dazamm, coBepIIaeMBIX BO B3aWMHOIEPICHAMKYISPHBIX HAIpPABICHUAX. AMIUTUTYABI KoieOaHWit
COOTBETCTBEHHO PaBHbI 3 ¢M U 4 cM. OnpeenuTe aMILUIUTYy Pe3yJIbTUPYIOIIEro Konedbanus. [5 cMm]
4.32. 3anumuTe ypaBHEHHE PE3yJIbTUPYIOIIEro KojeOaHUsl TOUKH, MOJYUYEHHOI'O OT CIIOXKEHMS ABYX

B3aUMHO TEPHEHAMKYIAPHBIX KOJIEOAHWH OJMHAKOBOM YaCTOTHI (V= ST u), C OJWHAKOBBIMU

HayainbHeIME  (azamu, paBeiMuH  2/3 u ¢ ammmrygamm: A =010m u A, =0,05m.
[x=112sin(107zt + 7/ 3)em ]

4.33. YpaBHeHHE 3aTyXalONMX KOJICOaHWH TOYKH JTaHO B BUAE X = 5025t Sin(ﬂ'/ 2)t M. Omnpenenure
CKOpPOCTh TOYKH B MOMEHTHI BpeMenH, pasubie 0, T, 2T . [7,85 m/c; 2,9 m/c; 1,1 m/c]

4.34. JlorapupmMHuuecknil JEKpEMEHT 3aTyXaHHsl MaTeMaThdeckoro mastHuka paBeH (0,2. Bo ckombko
pa3 yMEHBIIUTCS aMILUIUTYa 3a OJIHO MoJIHOe Kosiebanue? [B 1,22 pa3]

4.35. HauvanbHas aMIUIMTyJa 3aTyxarolmux KojeOaHuil Touku paBHa 3 cM. [lo ucredenunm 10 c¢ ot
Hayajia KojeOaHul aMIIuTyaa crana paBHoi 1 cMm. Uepe3 kakoe Bpemsl aMIUIMTYAa cTaHeT paBHOi 0,3
cm? [21 ]

4.36. AMmiuryna 3aTyxalmuxX KoJieOaHWH MasTHHUKAa 3a 2 MMHYTHl YMEHbIIMJIAch B 2 pasa.
Onpenenute kodddument 3aryxanus. [5,78107 1/c]
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4.37. AMnnuTtyna 3aTyxaromux KojaeOaHuii MasTHHKA 32 1 MUHYTY yMeHbIIMIach B 3 pa3a. Bo ckonbko

pa3 oHa ymeHbIIUTCSA 32 4 MUHYTHI? [B 81 pa3]

5. MoJiekyJSIpHO-KMHETHYEeCKAsl TeOPHS MI€AJTbHOI0 ra3a

5.1. B cocyne o6bémom V = 3-107° »® HaxomuTes ra3 NpH HOPMATbHBIX YCIOBUSX. OIpPENeNHTe YHCI0
MOJIEKYJI Ta3a B COCY/Ie M KOHIIEHTPAIHIO MONeKyL. [ 7,95-10%%; 2,65-10%° m™°

5.2. Ta3 HaxoguTcs B LWIMHAPE IOJ IOPLUIHEM IPU HOPMAIbHBIX YCIOBUAX. Bo ckoipko pa3
M3MEHUTCS KOHIIGHTpAIMsl MOJEKYyJ rasa HpH yBEJIMYEHHH 00bEMa ra3a B 5 pa3 mpu MpekHeil
TeMreparype?[ yMeHbIIuTCA B 5 pas]

5.3. T'a3 HaxoguTcs B LWIMHAPE IOJ MOPLUIHEM IPU HOPMAIbHBIX YCIOBUAX. Bo ckoibko pa3

0
M3MCHUTCSI KOHILICHTPALUS MOJICKYJI Ta3a MpH yBelWdeHuW TtemrepaTypbl raza go t=100"C mpu

npexxHeM JaBieHun? [ymenomures B 1,37 pa3al
7 o
5.4. B 6ayone Haxoawiaock 10 kr rasa npu gasineann 10° Ila. Haiitu, kakoe KOJMYECTBO Ta3a B3sIIH
6
u3 OaJuloHa, €CclM OKOHYaTeNnbHOe HaBiieHHe crano paBHo 2,5:-10°[IMa. Temmeparypy raza cUMTaTh
MMOCTOSIHHOM. [7,5 K]
5.5. 12 r ra3a 3annMatoT 06béM 4-107°m® npu Temmneparype 7°C. Tlocne HarpeBaHus rasa Ipu

TIOCTOSHHOM JIaBJICHHH €ro IUIOTHOCTh cTana paBHa 6-107'2/em®. Jlo kakoit TeMmmepaTypsl Harpenu
ra3? [1400 K]

5.5. B 6annmone o6bémoMm 10 1 Haxomutes renuit ( He )non naBnenuem 1 Mlla u npu temneparype 300
K. Tlocne Toro kak u3 6amiona 0buto B3sTO 10 T Tenus, TeMiepaTypa B 0amione monusuiack 10 290 K.

Ompenenure qaBjaeHUE Tenus, octaBiierocs B bamione. [0,364 MIla]

5.6. B cocymne o0bémMom V =2 102 m® waxommres 0,02 kr asora (N,)nox nmaBneHuem
P =0,9-10° ITa . OnpesienuTe CPeAHION KBAAPATHUYHYIO CKOPOCTh MOIEKYN Iasa; YMCIO MOIEKyI,
HAXOJAMIMXCA B COCYJIE; TIOTHOCTH raza. [1,6-10°w/c; 4,3-10%; 10k2/ 1]

5.7. TInotHOCTH HekoToporo Taza p=5-10"ke/m®, a cpenHsas KBampaTHUHAs CKOPOCTH MOJIEKYI

sToro ra3a pasaa 600 m/c. Onpenenute qaBieHHe, KOTOPOE OKa3bIBAET ra3z Ha cTeHKHU cocyaa. [600 I1a]

5.8. Onpenenute CpeAHIO KBAIPATHUYHYIO CKOPOCTh MOJIEKYJI HEKOTOPOIO T'a3a, INIOTHOCTh KOTOPOTO

npu nasnenuun P =11- 10° ITa paBHa p = 0,024kz/ m>. KakoBa Macca OJIHOTO MOJISI 3TOTO Ta3a, eClIi

3HAaYEHHeE TIOTHOCTH JaHo mpH Temmeparype 27°C ? [1172,6 m/c; 0,005 kr/mMonb]

5.9.6 r yraexucnoro rasa (CO,) u 5 r 3akucu asora ( NO,) 3anmommsror cocyn o6sémom 2-107° 1>,

Haiitn o61iee napieHune B cocyse npu Temmepatype 400 K. [4,15-10° ITa ]
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5.10. Onpenenure MossipHyI0 Maccy cMecu kuciopoaa (O, ) maccoit 25 r u azora ( N, ) maccoit 75 .
[28,9-10°ke/ monw]

5.11. Onpeznenute MWIOTHOCTH cMecH ra3oB Bogopona ( H,)maccoii 8 r u kucnopona (O, ) maccoit 64 ¢
pu Temnepatype 290 K u npu nanennu 0,1 MITa. a3 cuurats uaeansusiv. [ 0,498xk2/ v°]

5.12. bannon BmectuMocThio 20 1 comepxut cmeck Bogopona ( H,) u asora (N, ) mpu temmepatype
290 K u naBnenuu 1 Mlla. Onpenenute maccy Bojopoja, eciiu Macca cMecu paBHa 150 1. [6,3 1]
5.13. B 3akpeiToM cocyne BMecTHMOCTBhIO 20 11 Haxomsarcs Bomopoxn (H,)maccoit 6 r m remmii

(He)maccoit 12 r. Ompenmenurte gaBIeHHE W MOJISIPHYIO MacCy ra30BOH CMECH B COCYIE, €CIIH

temmeparypa cmecu 300 K. [0,75 MITa; 310 kr/mous]

5.14. Cmecsh kucnopoaa (O, ) u azora (N, ) npu Temmneparype 27°C naxomutcs mox aasineHueM 230
[Ta. Macca kucnopona coctapisieT 75% ot obuieit maccol cmecu. OnpeneanTe KOHLIEHTPAINI0 MOJIEKYT
Ka)KJIOTO 13 rasos. [ 4 102 m73:15 '1022]1473]

5.15. B cocyne Bmectumoctsio 0,3 1 npu temneparype 290 K naxonurtcst HekoTopsiid ra3. Ha ckoibko
MIOHU3UTCS 1aBJICHUE ra3a B COCY/I€, €CIU U3-3a YTEUKH BBIAJIET 10*° mouekyn? [133 Ia]

5.16. JIBa cocyna oguHaKoBoro o0b&ma couepikar KUCIOPO] (O2 ). B omHoMm cocyne naBnenue 2 Mlla

un temneparypa 800 K, B npyrom naenenue 2,5 Mlla, a temneparypa 200 K. Cocynsl coenununmm
TpyOKOM M OXJIamuiIM Haxojasmuiics B HuXx kuciopon jgo 200 K. Onpenenute ycTaHOBUBIIEECS B
cocynax nasnenue. [1,5 Mlla]

5.17. OmnpenenuTe cpeiHIO KMHETHUECKYO SHEPTHIO MOCTYNATEIbHOTO JBMKEHUS OJJTHON MOJIEKYJIbI U
Temmeparypy raza npu pasieun 0,5 kIla, ecnu KOHIEHTpamus MONeKyn rasa pasHa 107°m™.
[7,5-107%" JIxe; 362K ]

5.18. Bo ckonbko pa3 cpenHss KBaJpaTHU4yHasi CKOPOCTb IBLJIMHKH, B3BELICHHOW B BO3/lyX€, MEHbIIIE
cpemHeil KBaJpaTHUHOH CKOPOCTH MOJEeKyl Bosmyxa? Macca msummaka 107°2. Bosmyx cumTath

OJTHOPOIHBIM I'a30M, MOJISIpHAs Macca KOoToporo pasHa 0,029 kr/monb. [B 1,44-10" pas]

5.19. Omnpexnenute CPEeIHIO KBaIpaTUYHYIO CKOPOCTh MOJIEKYJBI Ta3a, 3aKIIOUYEHHOTO B COCYH
BMECTUMOCTBIO 2 11 Ttox1 AaBienueM 2 klla. Macca raza 3 r. [4 km/c]

5.20. Onpenenute HanboJee BEPOSITHYIO CKOPOCTh MOJIEKYIT Ta3a, MIIOTHOCTh KOTOPOTO TIPU JaBICHUU
40 ITa cocrasmsier 0,35ke/ m>.[478 m/c]

5.21. Onpenennure Hanboyiee BEPOSATHYIO, CPEIHIO apU(METHUYCCKYI0O U CPETHIOI KBaJIPATHIHYIO
ckopoctr Mostekyit azota (N, ) mpu 300 K. [422 m/c; 476 m/c; 517 m/c]

5.22. Ilpu kakoii TeMIepaType CpeHsisi KBaJIpaTHIHAs CKOPOCTh MoJeKy: 1 kuciopoaa (O, ) Gonblie ux

HanOosiee BeposTHOM ckopocTu Ha 100 m/c. [381 K]
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5.23. Ompenenute CpemHIO apu(PMETHUYECKYI0 CKOPOCTh MOJEKYN ra3a, eCld HW3BECTHO, YTO HUX
CpeaHss KBaJIpaTu4Hasi ckopocTh 1 km/c. [920 m/c]

5.24. Cmech renus ( He ) u aprona ( Ar ) naxonurcs npu temneparype 1200 K. Onpenenure cpeaHior0
KBaJ[PaTUYHYIO CKOPOCTh M CPEIHIOI KHHETUYECKYIO SHEPTHIO MOCTYNATEILHOTO JABUKCHUS aTOMOB

renus u aproua. [remmii: 2730 m/c; 2,48-107%° /e ; apron: 864 m/c; 2,48-107° /e )]

5.25. HUcnonb3ysi 3aKOH pacmpesielieHruss MOJICKYJl HJIealbHOr0 ra3a Mo CKOPOCTSM, HAUTH (opMyIry

Haubosee BeposTHOI ckopocTh. [L, = /2KT/m, ]

5.26. Vcnonp3ys 3aKOH pacrnpeereHus: MOJIEKYJ HU€aTbHOTO Ta3a MO CKOPOCTSM, HAWTU CPEIHION0

apu(PMEeTUYECKYIO CKOPOCTh MOJIEKYII. [<U> = /8KT/zm, ]

5.27. I/ICHOHBSYX 3aKOH pacIpeaCICHUs MOJICKYII HACAIBHOTO T'a3da IO CKOPOCTIM, HaWTH CPCAHIOIO

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

5.28. Vcnonp3ys GyHKLHIO pacTipefeNieHus] MOJIEKYJ UICabHOTO Ta3a Mo YHEPrusiM, HAUTH CpeIHIO0

KAHETUYECKYIO SHEPrHi0 MoJiekyiL. [3/2 KT ]
6. OCHOBBI PABHOBECHOI TEPMOTHHAMHKH

6.1. Cuamras asor (N,) wmeansHBIM Tra3oM, ONpPEAENUTE €ro YAEIbHYI TeIUIOEMKOCTh JUIS
M30X0pHOTo U u306apHoro npoieccos. [42 JIx/(kr-K); 1,04 Ix/(kr-K)]

6.2. Haiignte ynenbHyio TermioéMkocts yriekucioro rasza (CO,) mnst n3oxopHoro m n3o0apHOTO
nporueccos. [567 [Ix/(xkr-K); 755 Tx/(xr-K)]

6.3. Haiinure yneiapHy0 TEIIOEMKOCTh MPU TTOCTOSTHHOM JIaBieHuH Xjaopuctoro Bogopoaa ( HCIl ) u
ueona ( Ne).

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

6.4. Haiinute nus kucnopona (O, ) oTHOIIGHHE yIeTbHOM TEIIOEMKOCTH TIPH MTOCTOSHHOM JaBICHUH
K yACTbHOH TETIIOEMKOCTH NP MOCTOSTHHOM o0Bbeme. [1.4]

6.5. IITOTHOCTH HEKOTOPOT'O JBYXaTOMHOTO T'a3a MPHU HOPMAJBHBIX YCIOBUAX paBHa 1, 43 Kr/MS.‘-IeMy
paBHBI yAETbHBIE TEIUIOEMKOCTH TP IIOCTOSTHHOM JIaBJICHUH | IIPH IOCTOSTHHOM 00'beMe 3TOoro ra3za?
[650 JTx/(xkr-K); 910 JIx/(xr-K)]

6.6. Onpenenute yAeabHbIE TEMIOEMKOCTH MPH MOCTOSHHOM JaBJICHUM U MPU MOCTOSSHHOM O0ObeMe,
€CJIM U3BECTHO, YTO HEKOTOPBINA ra3 Mpu HOPMaJbHBIX YCIOBHSIX MUMEET yAeNbHbI 00beM 0,7 MP/KT.
Yro at0 3a raz? [649 JIx/(kr-K); 909 Jx/(kr-K)]

6.7. Cuutast a30T UACAIBHBIM Ta30M, ONPEACITUTE €r0 MOJSPHYIO TEIJIOEMKOCTb NMPH MOCTOSHHOM
00BbéMe U 1pu mocTosiHHOM faByieHuu. [20,8 JIx/(mMonb-K); 29 x/(MonbK)]
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6.8. Omnpenenurte MOJSPHYIO MAacCy JABYXaTOMHOTO rasa, €CJIM W3BECTHO, YTO PAa3HOCTh YACIbHBIX
TEIUIOEMKOCTEM ATOr0 rasa IpU IMOCTOSIHHOM 00bEME M IPU IOCTOSIHHOM JaBieHUM paBHa 260
JIx/(xkr+K). [0,032 kr/monb]

6.9. Haiinute ynenpHbIE TEIIOEMKOCTH NMPH U300apHOM M U30XOPHOM IPOIECCaX HEKOTOPOTO Tasa.
N3BectHO, uTO MOssipHas Macca ero paBHa (0,03 Kr/Monb, a OTHOIIICHUE C, /c, =1,4.[693 Ix/(xr-K);
970 Tx/(xrK)]

6.10. [l HEKOTOPOro JIByXaTOMHOI'O ra3a yJeiabHasi TeII0EMKOCTh P MOCTOSHHOM JIaBJIEHUU PaBHA
14.7-10° JIx/(xrK). Uemy paBHa Macca oaHOT0 Moist 3Toro rasa?[0,002 kr/mosb]

6.11. Onpenenure ynenpHbIe TEIUIOEMKOCTH MPH MMOCTOSHHOM 00BEME M IMOCTOSTHHOM JaBJICHUM LIS

cmecu yriaekucinoro (CO, ) raza maccoii 3 r u azota( N, )maccoii 4 r. [667 [Ix/(xr K); 917 dx/(xr K)]

6.12. Kucnopon (O, ) maccoit 1 kxr naxoaurcs mpu Temneparype 320 K. Onpenenure BHyTPEHHIOKO
SHEPTHUI0 MOJICKYI Ta3a. ['a3 cunrath uaeanbHbiM. [208 kK]

6.13. B 3akpbiToM cocyzne Haxoautest cMech azora (N, ) maccoit 56 r u kucnopona (O, )maccoit 64 r.

Onpe/iennTe N3MEHEHNE BHYTPEHHEH 3Hepruu cMecH, eciu eé oxnamumy Ha 20°C.[1,66 kJIx]

6.14. Kakas pabota coBepIuaeTcst Ipy U30TEPMUYECKOM pacmmpenun Bopopoxa (H,) maccoit 5 T,
B3sroro npu 290K, ecnu gaBiaeHue yMeHbinaetcs B Tpu pasa? [6627 k]

6.15. Onpenennure KOJIMYECTBO TEILIOTHI, KOTOpoe Hamo coodmuTh kuciopoay (O,) oovémom 50
[IPY M30XOPHOM HarpeBaHWH, YTOOBI JaBjieHue moBbickiioch Ha 0,5 MITa.[62,5 k][Ix]

6.16. Bo ckonpko pa3 ysemmuutcst 00béM 0,4 monb Bojopona (H,) mpu temmeparype 300 K mpu
H30TEPMUYECKOM PACIIMPEHUH, €CIIU MIPU 3TOM a3 HOIy4HuT KonndecTBo Tertotsl 800 [x? [2,23]
6.17. PaboTta pacmupeHus HEKOTOPOro JBYXaTOMHOIO MWJealbHOrO raza cocraBiseT 2 KJ[k.
OmpenenuTe KOIMYECTBO TOABEACHHON K ra3y TEIUIOThI, €CIIU MPOIECcC MPOTeKal W30TePMUYECKH. [2
kJIx]

6.18. PaboTa pacmupeHuss HEKOTOpPOro JBYXaTOMHOIO HJeaJbHOro rasa coctaBiseT 2 KJDx.
Omnpenenure KOJTMYECTBO MOBEICHHOM K Ta3y TEIJIOTHI, €CIIU MPOIece MpoTeKan n300apHo. [7 kx|
6.19. JlBa Mons JABYXaTOMHOIO UJEANBHOTO Ta3a HarpeBalOT IpU IOCTOSHHOM 00beMe 10
temneparypsl 289 K. Ompeznenute KOIMYECTBO TEIJIOTHI, KOTOPOE HEOOXOAMMO COOOIIUTH rasy,
4TOOBI YBEIMYHTH €0 JaBieHue 3 pasa. [34 kx|

6.20. [lo xakoil TemmepaTypsl OXJIAZUTCS BO31yX, Haxojsauumiics npu temmneparype 273 K, ecnu oH
pacipsieTcs aauabaTHo, U IPU 3TOM 00BEM ero yBeiauuuBaercs B 1Ba paza?[207 K]

6.21. T'a3 pacmmpsiercs anuabaTHO W MPU ITOM €ro O00BEM YBEIMYHMBAETCS BIBOE, a TeMIIepaTypa

naaaet B 1,32 pasa. Haiitu uncio creneneit cBo0o b 3TOrO0 Trasa. [i1=5]
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6.22. Azot (N,), Haxogusmmiics npu Temneparype 400 K, moasepriu aguabatHOMy paclIMpeHHIO, B
pe3yiabTaTe KOTOPOTo €ro 00beM YBEIIMUYUIICS B 5 pa3, a BHYTPEHHSS SHEPTUsl yMeHbIIUIach Ha 4 k/[x.
Omnpenenure Maccy azoTta. [28 r]

6.23. Azot (N,) maccoii 14 r cxxumaror uzorepmudecku npu temnepatype 300 K ot nasnenus 100
klla no naBnenuss 500 klla. Ompenenute HM3MEHEHME BHYTPEHHEH OHHEpruM, pabOTy cxKaTus,
KOJIM4YeCTBO BhiaeuBIIeiicss TermtoThl. [0 -2 kJIxk;-2 kJ[k]

6.24. Ilpun m300apHOM HaArpeBaHWHM HEKOTOPOro wujaeaibHOro raza (2 monp) Ha 90 K emy Obuio
coobmieno 5,25 x/x ternorsl. Onpenenure paboTy, COBEPIIAEMYIO Ta30M, U3MEHEHHUE BHYTpPEHHEH
SHEPIUH rasa; BEIMIUHY ¥ =C, / c, - [0,6 x/Ix; 1,5 x/Ix; 1,4]

6.25. Ilpu nzorepmuyeckom pactmpenun 2 1 azota ( N, ) mpu temneparype 280K 00bém yBennumics
B J1Ba pa3za. Onpenenure COBEPIIEHHYIO ra30M padoTy, U3MEHEHUE BHYTPEHHEH S3HEPTUH U KOJIMYECTBO
TEIUTOTHI, MosydeHHoe razom. [115,2 JIx; 0; 115,2 k]

6.26. Azor (N,) maccoit 0,1 kr nzobapro Harper or Temmneparypbl 200K no temmepatypst 400K.
Omnpenenure paboTy, COBEPUIEHHYIO ra3oM, MOIYYCHHYIO UM TEIUIOTY U HM3MEHEHHE BHYTpPEHHEH
sHepruu. [5,9 xJIx; 20,7 xJx; 14,8 kJIx]

6.27. Kakass m07s KOJIMYECTBAa TEIUIOTHI, MOJABOJUMOIO K HUACAIBHOMY JIByXaTOMHOMY Ta3y MpH
n300apHOM Mpoliecce, pacXoyeTcs Ha yBeJIMYEHHE BHYTPEHHEN HEpruM U Kakas 10yl — Ha padoTy
pacrmmpenus? [0,71; 0,29]

6.28. Bomopox (H,) maccoit 6,5 r npu temneparype 300 K u mOCTOSIHHOM JaBJI€HUH PaCIIHPSIETCS
BJIBOE 3a CYET MPHUTOKa Teruia u3BHe. Ompenenure pabdoOTy paclIMpeHHsl, U3MEHEHHE BHYTpPEHHEH
SHEPTUH r'a3a U KOJIWYIECTBO TEIUIOTHI, TosrydeHHoe TazoM. [8,1 kJIx; 20,2 kJIx; 28,3 kJIxk]

6.29. 2 kmons yriekucioro raza (CO, )narpeBatotcst npu nocrosHHoM aasieHud Ha 50 K. Haiinute

W3MCHCHHE €Tr0 BHYTPEHHEW SHEpPruu, paboTy pacIIMPEeHUs M KOJMYECTBO TEIUIOTHI, MOJYYCHHOE
razoM.[2500 k/Ix; 830 x/Ix; 3330 xJIx]

6.30. OnpenenuTe MokazaTeib aauadaTsl Ui CMECH Ta30B, cojaepykamied renwii ( He) maccoii 8 r u
Bosopoxa Maccoii (H,) 2 r. [1,55]

6.31. Tlpu agmabaTHOM pacuipeHHH ABYX Mouib kuciopona (O, ), Haxosmierocs mpu HOPMaabHBIX
YCIIOBUAX, 00BEM yBemmumiics B 3 pasza. Onpeaenure u3MeHEHHE BHYTPEHHEH SHEPTUU ra3a u padoTy
pacmupenwus rasa. [-4,03 kJx; 4,03 kJx]

6.32. T'a3 coBepmaer 1ukn Kapro. Ilpu stom oH mosyuaer ot HarpeBatens 41,9 x/Ik TEIIOTHI.

Temmneparypa HarpeBarenst B TpU pa3a BbIIIE TEMIEpaTypbl XonoauabHuKa. Kakyto paboTy coBepini

raz? [28 xJIx]
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6.33. T'a3, coepmarommii 1ukn KapHo, oTnan XOoJdOQWIbHUKY 67% TEMJIOTHI, IMOJYYEHHOW OT
HarpeBatesst. Onpeaenure TeMIepaTypy XOJoJMIbHEKA, eclid TeMIiepaTypa HarpeBatess 430 K. [288
K]

6.34. Bo ckonbko pa3 yBenuuutcst KIIJ[ nukia KapHo nipy MOBBIIIEHUH TEMIIEpaTypbl HarpeBaTess OT
380 K 10 560 K? Temnepatypa xonoauabHuka 280 K. [1,9]

6.35. T'a3, coBepmaromuii nuki Kapno, ortman xomomunbHuky 14 kJ[x Ttemnorsl. Omnpenenute
TeMIIepaTypy HarpeBarelis, €Cii NMpu Temreparype xojoawibHuka 280 K pabora mukia paBHa 6
k/[x.[400 K]

6.36. Mneanpubiii Ta3, copepmatomuii nukia Kapno, 70% koyimuecTBa TEIJIOTHI, MOJYYEHHOTO OT
HarpeBaress, OTJaeT XOJOAWIbHUKY. KoJIMYecTBO TEIIOThl, MOJydyaeMoe OT HarpeBaressi, paBHO 5
k/[x. Onpenenute KIIJ[ nukna u paboTy, COBepIIeHHYIO ITpH MoHOM IuKie. [30%, 1.5 kx|

6.37. UneanbHblii ra3 coBepiaeT 1uki KapHo. ['a3 momyuun ot HarpeBaTensi KOJIMYECTBO TEIIOTHI 5,5
kJ[x u coBepumt padoty 1,1 x/Ix. Onpenenure KIIJ[ nukia u oTHOIIEHHE TEMIIEpaTyp HarpeBaTes
u xonoauinbHEKA. [20%; 1,25]

6.38. Tpu Mo uaeanbHOro JBYXaTOMHOIO ra3a, 3aHHMAIOIIero 00bEM 5 I M HAXOJSIIETOCsS IO
nasinenueM 1 Mlla, monBeprinu uzoxopHomy HarpeBanuto 10 500 K. [Tocne 3Toro ra3 uzorepmMudecku
paciiMpwics 10 Ha4ajJbHOTO JaBJIEHUS, a 3aT€M OH B pe3ylbTare M300apHOI0 CXaTusl BO3BpaLIEH B
nepBoHavYalibHOE cocTossHue. OnpenenuTe KodpGUIIMEHT MOJIE3HOTo AeicTBU nukia. [13,3%]

6.39. Pabouee Teno — uAeanbHBIM ra3 — TEMJIOBOTO JBUTATENS COBEpIIAET LUKI, COCTOSIIUNA U3
MOCNeAOBAaTENbHBIX MPOIECCOB: HM300apHOro, aauabdaTHOrO M H30TepMHYecKoro. B pesynbrare
n3obapHoro mnporiecca raz Harpeaercs oT 300 K go 600 K. Onpenenure kodpPHUIMEHT MOIE3HOTO
nericTBus TeruioBoro asuratens. [30,7%]

6.40. Haiinutre ko3¢h(dUIMEHT MOJE3HOTO ACWUCTBUS IHUKIA, COCTOSIIETO M3 JBYX H30XOp H JIBYX
anuabat. PaGounM BemiecTBOM sBJsieTcsl a30T. M3BecTHO, 4YTO B mpeaenax IMHMKIa O0bEM rasa

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

6.41. IIpn HarpeBaHun 2 MOJIb ABYXaTOMHOTO MJEAJIBHOIO ra3a €ro TeMmIieparypa yBEJINYHIIACh B 2
paza. Onpenenure N3MEHEHUE SHTPOIIUU TIPU U30XOpHOM Tiporiecce. [28,8 [Ix/K]

6.42. Ilpu HarpeBaHUM 2 MOJIb JBYXaTOMHOI'O MJICAILHOTO Ta3a €ro TeMiepaTypa YBEIMYMIach B 2
paza. Onpenenute U3MEHEHHE YHTPOIUH MTPU U300apHOoM mporiecce. [40,3 JIx/K]

6.43. Haiigute usmeHeHue SHTPOINHU Mpu n300apHoM pactupenuu 8r reius ( He ) ot o6vema 10 i1 1o
oobema 25 1. [38,1 [Ix/K]

6.44. Haiinure n3MeHeHNne SHTPONUH NPU W30TEPMUIECKOM paciuupeHuu 6 T Bogopona (H,) ot 10°

10 0,5-10° Ma. [17,3 /K]
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6.45. Haiinute u3MeHeHne SHTPONNHU Ipu n3otepMudeckoM pacmmpennn 10,5 r azora (N, ) ot 21 1o
5 1. (2,9 Ax/K]

6.46. Haiiiute n3MeHeHUe SHTPOIUU TpH T1aBiieHuu | kr ipaa, Haxoasmerocs npu 0°C. [1230 Jx/K]
6.47. Haiinure n3MeHeHHe SHTPOIMH NPU M300apHOM paciuupenuu 6,6 T Bogopona ( H,) no yaBoenus
obowema. [15,8 Ix/K]

6.48. Azor maccoit (N,)28 ragmabaTHO pacmupwian B 2 pasa, a 3aTeM H300apHO CXKalu 0
HavyapHOTO 00BEMa. OmnpenennTe U3MEHEHHE SHTPOIMU ra3a B XOJIe YKa3aHHbBIX mporeccoB. [-20,2
Jx/K]

6.49. Haiinure npupamenue suTponuu npu pacmupenun 0,2 r Boxopoxaa (H,) or odwéma 1,5 1 1o
o0bEMa 4,5 11 pu NOCTOSIHHOM JaBJICHUU U pU nocTostHHON Temnepatype. [3,1 [Lx/K; 0,91 J1x/K]

6.50. B ogaOM cocyne, 00béM koToporo 1,6 1, Haxomurest 14 mr asota (N, ). B apyrom cocyne, 00bém

kotoporo 3,4 11, Haxoqurcst 16 mr kucnopona (O, ). Temneparyps! ra3oB paBHbL. COCYIbI COSANHSIOT,

Y Ta3bl IepeMenrBaroTes. HaliTu mpupaiiieHue SHTPOIuH mpu 3ToMm mnporecce. [6,3 M/ x/K]
7. OCHOBBI HEPABHOBECHOM TePMOJINHAMUKH. SIBJIeHUs NepeHoca

7.1. OmpenenuTe CpeAHIO JJIUHY CBOOOJHOrO mpolera MOJIEKYJ KHUCIOPOAA, HAaXOMASIIErocs Mpu
temneparype 0°C, eciu cpeaHee UYUCIO CTOJIKHOBEHUH, HMCHBITBIBAEMBIX MOJIEKYJIOW B 1c, paBHO
3,7-10° [115 um]

7.2. BbruuciauTe CpenHIO UIMHY CBOOOJHOTO IMpoOera M BpeMsi MEXIy ABYMs CTOJIKHOBEHHUSIMHU
MOJIEKYJI KMCJIOpOAA IIPH aBiaeHuu 1,5 10 mm pT. cT. 1 Temneparype 17°C. [50m; 0,11c]

7.3. Haiinute cpenHIO ATUHY CBOOOIHOrO mpoOera aTOMOB Iefusl B YCIOBHSX, KOTJa IJIOTHOCTh
resust paBHa 2,1 102 ki, [1,8 MKM]

7.4. YUemy paBHa cpedHsisi JyIMHa CBOOOJTHOTO IMpoOera MOJIEKYJ BOJOpOAa TpPH JaBICHUHU 10° mm
pT.cT. 1 Temmneparype S0°C? [0,142m]

7.5. Ilpu kakoM JAaBICHUU CpPEAHASA JJIMHA CBOOOJHOrO mpoOera MOJIeKys BoJopoja paBHa 2,5 cM,
ecim TeMreparypa raza paBaa 67°C? JlmameTp MoeKyIbl Bogopoaa npumute paBubM 0,28 am. [0,539
I1a]

7.6. Haiinute cpenHiow JIMHY CBOOOAHOrO mpolera MoJeKya BO3/AyXa IPU HOPMAIbHBIX YCIOBUSX.
JlnameTp MOJIEKYJ BO3yXa IPUMHUTE PaBHbBIM 3- 108 cm. (9,43 10® M]

7.7. Haiinnte cpeHee 4nciao CTOJKHOBEHUH B 1¢ MoiieKkyn a3ora npu temieparype 27°C n naBieHun

400 MM pr.cT. [2,45 10c™]
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7.8. Omnpenenute CpPenHIO MPOAODKUTEILHOCTh CBOOOAHOTO mpoOera MOJEeKyd BOAOpOJa INpH
temrneparype 27°C u nasnenun 0,5 xlla. Jluametrp mMosnekynsl BoJopoaa npuMute paBHbIM 0,28 HM.
[13,3 HC.]

7.9. CKOJABKO CTOJKHOBEHUM MEXAYy MOJEKYyJaMH MHPOUCXOauT 3a lc B 1 em® BOJIOPOJIa, €CJIU
IJIOTHOCTH BOJOpoja 8,5 102 kr/™ 1 temrepatypa 0°C? [1,3- 10290'1]

7.10. B 6amnone, o6beM KoTOporo 2,53 11, comepKuTCs YrieKucabid ra3. Temmneparypa raza 127°C,
JaBJICHUE 1,3-104 [Ta. Haiimure uuciao MoJjieKydl B OauIOHE M YHCIO CTOJKHOBEHUH MEXKITY
MoJeKkylamMu 3a lc. JluaMmerp MoJIeKysbl YIJIEKUCIOro raza npumure paBHbiM 0,4 HM. [6,0- 10%:;
2,2:10%c]

7.11. Cpennsis nnuHa cBOOOAHOrO MpoOera MOJIEKYJ BOJOPOAA IPU HOPMAIbHBIX YCIOBHSX
cocraiuseT 0,1 mxMm. OnpenenuTe cpeiHIO UTMHY X cBoOoaHOTO npobera npu gasnenuu 0,1 mlla,
€CJIM TeMIleparypa raza ocraercs noctostHHoi. [ 100 m]

7.12. Omnpenenute IIOTHOCTh BO3AyXa B COCYJE, KOHIEHTPAIUIO €ro MOJICKYJ, CPEIHIOI JIUHY
CBOOOTHOTO TIpo0era MoJIeKYJI, eclii cocyl oTkadeH a0 aasieHus 0,13 Ila. Jluamerp moiiekyi Bo3myxa
npumute paBHbiM 0,27uM. Temnepatypa Bo3ayxa 27°C.[1,51- 10° KF/M3; 3,14 10 M'3; 0,1 m]

7.13. Onpenenure koddpdunmeHT nuddys3un kucaopona Ipu HOPMaIbHBIX YCIOBUAX. D (HEKTHBHBIM
JIMaMeTp MOJIEKYII KHCIOpOa IpuMuTe paBHbIM 0,36 HM. [9,18-10° M%/c]

7.14. Onpenenute Maccy a3oTa, IpoIIeAIIero BeaeacTBrue nuddysun yepes miomanky S0 em?3a 20 ¢,
€CIIM TPajgMieHT IUIOTHOCTH B HAMPAaBICHHH, MEPICHIMKYIIPHOM IUIOMIaAKe, paBeH lkr/m”,
Temnepatypa a3zota 290 K, a cpennsis mmHa cBobogHOoro mpobera ero Mojekyn paBHa IMmkwm. [15,6
Mr |

7.15. OueHuTe CpenHIO JIMHY CBOOOJHOrO mpoOera u KodpuuueHT aud@y3uu HOHOB B
BOJOpoAHOM InazMe. Temmeparypa Iia3Msl 10" K, umcio momoB B 1 cm® mumasmsl paBHO 10", IIpu
yKa3aHHOH TemnepaType 3(p(GEeKTUBHOE CEYeHHE MOHA BOJOPOAA CUUTATh paBHBIM 410 20 oM?, [~10°
M; ~107 MZ/C]

7.16. Haiigute ko durment nuddy3un BOAOpOIa MPU HOPMATBHBIX YCIOBHUAX, €CIIU CPEIHSS TITNHA
cBOOOHOTO Ipo0era MoJIeKyJ P 3TUX yCIoBUsAX paBHa 1,6-10 M. [0,91-107 MZ/C]

7.17. Haiigure kodbuument quddy3uu rems mpi HOpMaTbHBIX YCIoBHsAX. [8,5:107 M2/c]

7.18. Omnpenenute, BO CKOJIBKO pa3 OTIUYAIOTCA KOIPPUIMEHTH JTUHAMHUYECKON BS3KOCTH
YIJIEKUCIIOro ra3a M a3oTa, eciii 00a ra3za HaxoAATCs MPHU OJAMHAKOBOW TemIiepaType U OJHOM U TOM
xe paBieHnd. I PEeKTUBHBIC AUAMETPHI MOJICKYJT TUX Ta30B paBHBEL. [1,25]

7.19. Asor naxomurcsa mnojn nasienueM 100 xIla nmpu Ttemmeparype 290 K. Omnpenenure
KodppunmenTs! 1uddy3un 1 BHyTpeHHEro TpeHus. D) eKTUBHBIN AuaMeTp MOJIEKY a30Ta NPUHAThH

pasHbM 0,38 HM. [9,74-10° M%/c; 1,13-107° kr/(m-¢)]
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7.20. Ilpu xakoM AaBIE€HHHM OTHOLICHHWE KOX((UIIMEHTAa BHYTPEHHErO TPEHHsS HEKOTOpOro rasa K
kodpunuenty ero nuddysuu pasuo 0,3 1/, a cpeAHss KBaApaTHUHAs CKOPOCTh €0 MOJIEKYJ paBHA
632 m/c? [40 xI1a]

7.21. HaiiguTe CpemHIO IJIMHY CBOOOTHOTO Mpobera MOJEKyn renus mnpu temmeparype 273 K u
nasinennn 10° Tla, ecny pH STHX YCIOBHSX KOd((HUIMEHT BHYTPEHHErO TPEHMs JUI HETO PaBeH
1,3-10%t/(em-c). [1,84- 107" m]

7.22. Koopdumuentsl nuddy3un u BHYTPEHHETO TPEHHS] IMPH HEKOTOPBIX YCIOBHSIX pPaBHBI
coorBerctBenHo 1,42 cv’/c u 8,5-10°He/m% Haiitu umcio MOJIEKY Bogopona B 1 M MpU ITUX
yenoBusix. [1,8-10% M

7.23. Camomner netuT co ckopocThio 360 km/4. CumTasi, 4YTO CIIOM BO3AyXa Yy KpbUIa CaMmoJIeTa,
YBIIEKAaeMbIH BCJIEJICTBUE BS3KOCTH, paBeH 4 cM, HAWTH KacaTelbHYIO CHIY, JEHUCTBYIOIIYIO Ha
KKl KBaJpaTHBIA METpP MOBEPXHOCTH KpbUTa. JlHaMeTp MOJIEKYJIbI BO3yXa MPUHATH paBHbIM 310
8 om. Temneparypa Bozayxa 0°C. [0,045 H]

7.24. Onpenenute KOAPPUIUEHT TSILIOMPOBOIHOCTH a30Ta, HAXOAIIETOCS B HEKOTOPOM 00bEeMe MpH
temmeparype 7°C. DddexTuBHbIi quameTp Moinekyn npumute paBHbiM 0,38 HM. [8,25 MBT/(M-K)]
7.25. Kucnopox HaxoauTcs Tpd  HOPMANbHBIX  yclnoBusix. Omnpenenutre ko3P PUIHEHT
TEIUIONPOBOJHOCTH KHCIopona, eciii d(h(eKTUBHBIA nuameTp ero Mojekyn paBeH 0,36 Hw.[8,49
MBT1/(M°K)]

7.26. KoadounueHt TerionpoBoHOCTH kuciaopoga mnpu Temmeparype 100°C pasen 3,25:107
B1/(M°K). Beruucnure ko3 buiiueHT BI3KOCTH MpHU ITOM Temmeparype. [5,0- 107° kr/(M-¢)]

7.27. TlpocTpaHCTBO MEXAYy JBYMsI NapajIeIbHBIMH IUTACTHHAMH TUIOMab0 150 cM® Kaxkas,
HaxXOJIIMMUCA HAa PAacCTOSHMM 5 MM JIpyr OT Jpyra, 3amojiHeHO KuciopojgoM. OJlHa IJiacTUHA
noaaepkuBaercs npu remmneparype 17°C, npyras — npu temneparype 27°C. Onpenenure Koau4ecTBo
TEIUIOTHI, MpoUIeIIee 32 5 MUH MOCPEICTBOM TEIUIONPOBOAHOCTH OT OJHOM IMJIACTUHBI K JPYTOM.
Kucnopox HaxoauTcss MpH HOPMANBHBIX YCIHOBUSX. D(O(EKTUBHBIA AMaMETp MOJEKYJI KHCIOopoJa
cuntath paBHbIM 0,36 HM. [76,4 [Ik]

7.28. B cocyne oO6vemMoM 2 1 HaxoAUTCA 4-10% MOJIEKYZ JByXaToMHOro rasza. Koadowuiment
terutonpoBogHocTH ra3a paseH 0,014 Bt/(m-K). Haittu koadpduument nuddys3um rasa mnpu 3THxX

yCIOBHSIX. [2 10° M?/c]

1. Yrom ¢ Mexay MakCMMyMamH 1-ro u 2-ro mopsiikoB cocTasisieT ¢ = 8°. Hallth JyMHY BOJIHBI
MOHOXPOMAaTHUYECKOTO CBETa, MaJAI0LIEr0 HOPMAIbHO Ha AU(PAKIMOHHYIO PEIIETKY, €CIH €€ MepPUo/
d=3,11 Mxm.

2. Ha mudpakmuonnyro pemerky ¢ N = 500 mrpux/Mm magaer Oenblii cBeT. 3a pPEIIETKOW, B
HETMOCPEICTBEHHOM OJIM30CTH K HEH, yCTaHOBJICHA coOuparolast TnH3a ¢ GOKYCHBIM paccTosiuuem f =
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2 M. B ¢dokanpHON MIOCKOCTH JIMH3BI YCTAaHOBJICH 3KpaH. ONpenenuTh JUIMHY criekTpa 1-ro mopsiaka,
€CJIM TPaHUIBI BUIUMOTO criekTpa A = 404,66 HM 1 Ay = 656,26 HM.

3. Onpenenuth MaKCUMAaJbHBIN MOPSIIOK CIEKTPa, KOTOPBIM J1aeT miocKas Ju(paKIMOHHas pelieTKa
¢ N =500 mrrpux/ mm. Ha pemeTky HOpMaabHO MajieT MOHOXPOMATHUYECKHI CBET JUIMHOW BOJIHBI A =
546 um.

4. Ha nudpakunonnyo pemerky HOpMalbHO MaJaeT CBET. YToa Judpakuuu it JuHuu cnekrpa C
(A =656 HM) BO 2-M mopsiake ¢ = 30°. Haittu yron qudpakuuu 1uist TuHUM criektpa B (A = 546 M) B
4-M opsike.

S. OmnpenenuTy YUCIO MITPUXOB HAa 1 MM B JUQPPAKIMOHHON pelIeTKe, €Cl MpU HAOIIOJCHUH B
MOHOXPOMATHYECKOM CBETE C A = 565 HM MakCUMyM 3-T0 MOpsAKa OTKIOHEH Ha yroa ¢ = 10°.

6. Ha nudpakunonnyro pemetky ¢ N = 400 mTpux/MM nagaeT HOPMAJIbHO MOHOXPOMAaTHYECKUI
CBET C JUTMHOU BOJHBI A = 656 HM. Haiitu ob1ee unciao qudpakiuOHHBIX MAaKCUMYMOB, KOTOPOE JaeT
3Ta pelIeTKa, U ONpPeAEIUTh Yroi OTKJIOHEHHUS Ul [TOCIEIHEr0 MAaKCUMYMa.

7. Omnpenenuth pa3pemaronyro CrocoOHOCTh NU(MPAKIIMOHHON pemeTkd JmuHoH L = 125 MM ¢
nepuoaom d = 1,25 MKM U 00J1aCTh AMCICPCHU TIPH OCBEIICHUH €€ HOPMAaJIbHO MAIa0IINM CBETOM C A
= 546 um.

8. Ha Tonkyto miueHKy majgaeT nmapajjiesibHbIA My4oK O0eoro cera. Yroi naieHus o = 52°. Haitu
TONMUHY TUIeHKH (n = 1,33), mpu KOTOPOM 3epKaIbHO OTPAKEHHBIM CBET OYIET OKpAIlIeH B JKENThII
uBet (A = 600 um).

9. Haiitu paguycel UEHTpadbHOrO M ISTOrO0 TeMHOro Kkosen HploToHa, ecimm  Mexay
IUIOCKOBBINYKJION JIMH30M, paAuyCc KpUBHU3HBI IOBEpXHOCTH KoTopon R = 500 wmm, u
IJIOCKONApaJUIeIbHOM TUIacTUHOM HanmuT OeH3on. [lokazarenu mnpenomiieHUs MIACTHHBI U JIMH3BI
oauHaKoBbl. HalOumto/ieHusl BBIMOMHAIOTCS B OTpakeHHOM cBete ¢ A = 589,3 M. [lokazatens
npenomiieHus 6enzona n = 1,5012.

10. Haiitu paccrositHue Mexay MSAThIM U BTOPBIM TEMHBIMU KoJibllaMu HploToHa, HaOdr0gaeMbIMU B
OTPaXEHHOM CBETE, €CJIM PaJuyC IIOCKOBBIYKJION JIMH3BI, HAJIOKEHHON Ha IJIOCKOIMapalIeNbHYIO
IUTaCTUHY, paBeH R = 1 M. B xadecTBe MCTOYHMKA M3JTyYEHHs UCIOJIB3YETCSl HaTpHUEBas JIaMIia C A =
589,3 HMm.

11. Konbiia HproTOHa HAOMIOAAIOTCA TIPU HAJTOKEHWH TUIOCKOBBIMTYKJIOW JIMH3BI C  PaglycoM
KpuBM3HBI R; = 1 M Ha BOTHYTYIO CEepHUUYECKYI0 MOBEPXHOCTh C PajuycoM KpuBH3HBI Ry =1,5 wm.
Onpenenuts paguyc NATOrO TEMHOI'O KOJIbIA B OTPAXXEHHOM CBETE, €CJIM HAOIIOACHUS BEAYTCS IPU A
=589,3 HMm.

12. [TnockoBbINyKIIas AepeBsHHAS JIMH3A C PAJUyCOM KPUBU3HBI chepruueckoil moBepxHoctu R = 250

MM HaJIOXCHa Ha CTCKIIAHHYIO IIJIACTUHY. ,HI/IaMeTpI)I JCCATOr0O W IATHAALATOT'O TEMHBIX KOJICH
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HploTOHA B OTpa’k€HHOM CBETE PaBHBI COOTBETCTBEHHO 19 = = 2 MM, 15 = 2,5 MM. OnpenenuTs JJInHy
BOJIHBI CBETA.

13. Paguycs! aByx cBeTibix Koisiel] HploTOHA B OTpa)k€HHOM CBETE COOTBETCTBEHHO PABHBI 1 = 2 MM,
r, = 4,2 mM. IlopsakoBbsle HOMepa KOJell HE ONpPEIeNsiIiCh, OJHAKO M3BECTHO, YTO MEXAY 3TUMHU
KOJIbBLIAMH PACIIOJIOKEHO €Ile TPU CBETIBIX Koibla. HalTh pagmyc KpHUBU3HBI IIJIOCKOBBIITYKIIOW
JIMH3BI, HCTIOJIb3YEMOM B YCTaHOBKE, €CJIM NU3MEPEHUS BBHIIOJIHITUCH B CBETE ¢ A = 587, 6 HM.

14. Omnpenenuth (GOKYCHOE pPACCTOSHUE IUIOCKOBBITYKJION JIMH3bI B YCTAHOBKE sl HaOIIOIEHUS
kosiely, HploTOHa, eciu paauyc MATOro CBETJIOro Koiblia paBeH I =2,6 MM. JIuH3a BbINOJHEHA U3
CTeKJIa C MoKazaTeneM npenomienus n = 1,4. HaGmioqeHus BBIONIHAIOTCS B OTPAXKEHHOM CBETE (4 =
589,3 um).

15. JIBe MJIOCKOBBINMYKJIbIE TOHKHUE JIMH3bI CONPUKACAIOTCS CBOMMH CHEPUUYECKUMHU MOBEPXHOCTSIMHU.
Haiitu ontuyeckyro cuily Takoi CHUCTEMBI, €ClIM NMpPHU HAOJIOJCHUUM B OTPAKEHHOM CBETE JUaMETp
JECATOT0 TEMHOTrO Koyblia paBeH 2,6 MMm. HaOmioneHus BBIMONHSAIOTCS C HATPHEBOH JIaMmoW (k =
589,3 um).

16. Omnpenenuts (OKYCHOE PAacCTOSHUE IUIOCKOBBITYKJIOW JIMH3bI, HPUMEHEHHOM AJS MOJy4YeHHUs
kosiely, HproToHa, eciam paguyc TPEeThero TEMHOI'O KOjblla B OTPaXEHHOM cBeTe p,m = 1,5 mMMm.
HaGnronenust ocyImecTBISsITUCH B CBETE C JUIMHOW BOJNHBI K = 546,1 HM. JIMH3a BhIONIHEHA U3 CTEKIIA
mapku T®1 (n, = 1,6522).

17. Haiitu TonmuHy miieHKH, KOTOPYIO HEOOXOJIMMO HaHECTH Ha MOBEPXHOCTh cTekia mapku Td1,
4TOOBI OTpaXkarollas CHOCOOHOCTh CTEKJIAa B HANpPaBICHUU HOPMaIM paBHsAJAach HymO (1 k = 546,1

18. CocTaBUTh YpaBHEHHE IUIOCKOM BOJIHBI, PACIPOCTPAHSIOMIENCS B BO3AyXE, YacCTHUIIBI KOTOPOM
KoseboTes ¢ yactotol v = 2 k' u ammuutyoit 4 = 1.7 MkM. CKOpOCTh paclpoCTpaHeHHUs 3ByKa B
Bo3ayxe v = 340 m/c.

19. CocTaBUTh ypaBHEHHE IUIOCKOM BOJHBI, PAacCHpOCTPaHSAIOIIEHCS B cpeAe, TOYKU KOTOpOU
KoJieOmroTest ¢ yactorort v = = 1.5 k['m. JlyimHa BOJIHBI, COOTBETCTBYIOIIAS JAHHOW 4acTOTE paBHA A =
15 cM. MakcumainbHble CMEIIEHUsI TOYEK CPENbl COMOJIOXKeHUs paBHOBecHus B n = 200 pa3 MeHblIe
JUTUHBI BOJTHBI.

20. B oaHOpoaHO# ynpyro# cpejpe pacmpocTpaHsSeTcs TUtockas BojHa Buaa y =A COS( wt — kx).
N306pa3ute 11 MmomeHTa t= 0 rpaduky 3aBUCHMOCTEN OT X BEJIMYUH ) U Vy .

21. VYpaBHeHHe Oeryineil IOCKoW 3ByKOBOM BOJHBI MMeeT Buj y = 60 cos (1800t — 5.3x), roe y —
cMellleHne, MKM; t — Bpems, ¢; X — paccTosgHue, M. HaillTu OTHOIIEHHE aMITUTYIbl CMELIECHUS
YacTHUILL CPEJIbl K TIMHE BOJIHBI.

22. Cxkopocth 3Byka B Bojie v = 1450 m/c. Ha xakoMm paccTOSSHUM HaXOAATCS OJIMDKaWIne TOYKH,
COBEpIIAIOIINE KOJIEOaHUS B MPOTHUBOMONOXHBIX (hazax, €CIIM yacToTa Koyedanuii v = 725 I'n?
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23. Bonnra pacmpoctpansieTcss co cKopocThio X =360Mm/c mpu dactore v = 450 I'm. Uemy paBHa

pasHoCTh (a3 IBYX TOUEK BOJIHBI, OTCTOSAILINX JAPYT OT Apyra Ha paccTosHuu Ax = 20 cm?

5.2.3. [IpuMepbI KOHTPOJIBbHBIX PadoT

Pasznen 1. ®u3nyeckre OCHOBBI MEXaHHKH

KonTpoabHnas padora Ne 1
Bapuanrt 1
1. [llapuk magaeT C HYJICBOM HAYAJIbHOW CKOPOCTBIO Ha TJIAJKYIH0 HAKJIOHHYIO ILJIOCKOCTD,
COCTaBJISIOIIYIO YTOJ O ¢ ropu3oHTOM. [IposiereB paccrosiHue h, oH ynpyro oTpasuics OT IIOCKOCTH.
Ha xakoM paccTostHUM OT MecTa aIeHUs LIapUK OTPAa3UTCsl BTOPOH pas?
2. HebGonpiioe Te0 M HAYMHAET CKOJIB3UTh [0 HAKIIOHHOW IUIOCKOCTH U3 TOYKH,
PacmoIoKEHHONW HaJ BEpTHKAIbHBIM yropoMm A (cMm. pucyHok). Koadduuuent
TPEHHUs] MEXIy TeJIOM M HakJIOHHOHW 1iockocThio K =0,140. Ilpu xakom
3HAYEHUH YIJa Ol BpeMs COCKaIb3bIBaHUsI Oy/1eT HAMMEHbBIIUM?

3. B MmomenT t = 0 gacTuile cOOOIIMIN HAYaTBbHYIO CKOPOCTh Vo, M OHA Ha4YaJla IBUTATHCS 10| ACHCTBHEM

CHJTBI COTIPOTHBIICHHMS CPEJIBI, TIPOIIOPIIMOHATBHOM e CKOpocTH Kak F =—ro . Haitru:
a) BpeMsl ABM)KEHHUS YaCTHIIbI TIOJ] IEHCTBUEM ITOM CHIIBI;
0) CKOPOCTb YaCTHUIIbl B 3aBUCUMOCTH OT IPOHAEHHOTO €10 MYTH, a TAKXKe MOJIHBIA MyTh JO OCTAHOBKH.

4. CHapsJ, BBIIYIIEHHBIH cO ckopocThio Vg = 100 M/c mox yriom o = 45° K TOPU30HTY, pa3opBajics B
BepXHeW Touke () TPAaeKTOpPUM Ha JBAa OJIMHAKOBBIX OCKOJIKa. OJUH OCKOJIOK yIaja Ha 3eMJII0 O]
Toukoil O co ckopocThio V1 = 97 M/c. C Kakoil CKOPOCTBIO yIal Ha 3€MJIF0 BTOPOH OCKOJIOK?

5. Bbpycok,  mBmXKymmMiics 1O TNAagKOM  TOPU3OHTAIBHOMN m - 2m
MOBEPXHOCTU CTOJa CO CKOpOCThIO Vo, CTaJKuBaeTcsi C L) |:|
HETIOJBMKHBIM OpYCKOM BJIBO€ OOJIBIIEH Macchl (CM. pHC.).

Haiitu cxopoctu OpycKOB Iociie coyaapeHus, ecilii U3BECTHO, YTO B pe3yibTare coynapeHus 25%
IIEpBOHAYAJIbHON KUHETUYECKON YHEPIUH NIEPEXOANUT B TEILIO.

6. Kamenp maccoii M mamaer ¢ HEKOTOpOi BBICOTHI. HaifTm 3Ty BBICOTY, ecim BpeMs TMaaeHHs

kamHs 7. CHJla CONpOTHBIEHHS BO3AyXa TponopiuoHansha ckopoctu: F =K -V, rae k — ussectnas

BennuuHa. HaganpHas CKOPOCTb KaMHs paBHA HYIIIO. yCKOpCHI/IC CBOGO,Z[HOFO nageHus g.

Bapmuanr 2
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. Touka JABMXKCTCA, 3aMCIJIAACH, I10 HpHMOﬁ C YCKOPCHUCM, MOAYJIb KOTOPOI'O 3aBUCUT OT €€ CKOPOCTH VU

KaK a =~V , Te 0. — NOCTOsAHHAs. B Ha4abHBI MOMEHT CKOPOCTh TOYKHU paBHA V. Kakoi nmyTs OHa
IIPOMJET 10 OCTAHOBKH U 3a KaKoe Bpems?

. Ha rmagkoit TOpu30HTaIBHON IUIOCKOCTH JISKHT JIOCKA Macchl My M Ha HEl Opycok maccel My, K
OpycKy MPUJIOKUIM TOPU3OHTAIBHYIO CHUJTY, YBEIMUMBAIOIIYIOCS cO BpemeHeM t mo 3akony F =at,
rne o — nocrosiHHas. Haiitu 3aBucuMoctu ot t yckopeHuit JOCKu a; U Opycka ay, ecnu ko3 dunneHt
TPEHUsI MEXKIY TOCKO U OpyckoM paseH K. 1300pa3uTh npumepHbie rpagKu ATUX 3aBUCHMOCTEH.

. HeOonpmioii OpycOK HauMHAET CKOJIB3UTh MO HAKJIOHHOM IIJIOCKOCTH, COCTaBISIOMIEH Yroix o ¢
ropu3zoHTOM. KosdduumeHT TpeHus 3aBHCUT OT MPOMIEHHOrO MyTH X MO 3aKOHY K=yx, y —
nocrosinHas. Haiftu myTh, mpoiieHHbIN OPYCKOM J0 OCTaHOBKHU, U €r0 MAKCHUMAIbHYIO CKOPOCTb.

. llemouka maccet m = 1,00 kr u amusb! | = 1,40 M BUCUT Ha HUTH, KacasCh MOBEPXHOCTH CTOJA CBOUM
HIKHUM KOHIIOM. [lociie mepexuranusi HUTHM LENOYKa yhnaja Ha cTrojd. HalWTh mojaHeld MMmysbc,
KOTOPBIM OHA Mepejiaia CTogy.

.Bpycok,  mBmKymmmiics 1m0  INIAAKOH — TOPU3OHTAIBHOM m 2 m

IMOBEPXHOCTU CTOJIa CO CKOPOCTBIO Vo, CTaJIKUBACTCA C —_—>

HETIOABMKHBIM OpYCKOM BIBOE MEHBIIEH MacChl (CM. pHC.).
Haiitu cxopoctu OpyCKOB IOCIIE COyIapeHus, €ClIM W3BECTHO, YTO B pe3ynbrare coyaapenus 10%

IIEPBOHAYAJIbHON KMHETUYECKON YHEPIUH NIEPEXOANUT B TEILIO.
. KameHp maccoit M GpocaroT BEepTHKAIBHO BBEPX C MOBEPXHOCTH 3eMIIH CO cKopocThio V. Haiitu
BpeMsl TMOAbEMa KaMHS Ha MaKCUMaJbHYIO BBICOTY, €CJIM CHJa CONPOTHUBIIEHUS BO3AyXa

IMponopuuoHajibHa CKOPOCTH: F = kV , TAC K — M3BecTHas BelMYHHA. YCKOpeHI/Ie CBO60,Z[HOFO

nmaaeHus g.

KonTtpoabHnas pabora Ne2

Bapmuanr 1

1. OnHOPOAHBIN CIUTONTHOM IMJIMHAP paanyca R packpyTHIN BOKPYT €ro OCH J0
YIJIOBOM CKOPOCTH g M 3aTe€M MOMECTUIH B yroia (cM. pucyHok). Koadduument
TPEHHsI MKy IWIMHAPOM U CTeHKaMU paBeH K. CKOJIbKO BpeMEHU LWIIMHIpP OyaeT

BpalmaTrbCs B 3TOM MOJIOKCHUN?

2. OHOPOHBIN CTEPXKEHb JJIMHBI | MOXET Bpamarbcsi BOKPYr FOPU30HTAIBHON

OCH, TEPIIEHIUKYISAPHONU CTEPXKHIO M MPOXOJAIICH yepe3 OAMH U3 €ro KOHIOB (CM.
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pucyHok). Cucremy paBHOMEPHO BpaIllaloT ¢ YIJIOBOM CKOPOCTBIO  BOKPYT BepTUKaJIbHOU ocu. Haiitu

yroi 9.

3. TOHKOCTEHHBIA, OAHOPOAHBIA, TMONBIM mIap paauycoM R packpyTtuinu BOKpYr ero
TOPU30HTAIBHOM OCHM CHUMMETPUM C YIJIOBOH CKOPOCTBIO @ W IIOCTaBWJIM Ha TOPU3OHTAIBHYIO
MOBEepXHOCTh. Uepe3 kakoe Bpems MPOCKallb3bIBaHUE IIapa MO MOBEPXHOCTH Mpekparutcsa? Ha xakoe
paccTosiHUE CMECTUTHCS IEHTp Iapa 3a 3To Bpemsi? KoapduimeHt TpeHus mapa o MOBEPXHOCTh U.

Yckopenue cBOOOIHOTO TTafeHUs J.

4. Yacruna coBepiiaeT rapMOHHYECKHUE KOIeOaHuUs BJOJIb OCH X OKOJIO MOJIOKEHUS PABHOBECHS X =
. -1 o _
0 c gactoroit ® = 4,00 c. B HEKOTOPBIII MOMEHT KOOpPAMHATA YaCTULIBI Xg = 25,0 CM U €€ CKOPOCTh Vxo

=100 cm/c. HaliTu KoopAHHATY X U CKOPOCTbh Vx YacTHIIbI uepe3 t = 2,40 ¢ mocie 3Toro MoOMeHTa.

5. 3a kakoe BpCMs O,Z[HOpO,HHLIﬁ JHUCK CKaTHTCA C HAKJIOHHOM ILIOCKOCTH BBICOTOM h m yriiom
HaKJIOHa . I[I/ICK KaTuTCca Oe3 IMPOCKaJIb3bIBAHUS. HauanpHas CKOPOCTb JHCKa

paBHa HyJI0. Y CKOpEeHUE CBOOOIHOTO MajeHus J.

6. OnHopojaHas IUTaCTHHA pa3MepamMu axb MOXKET COBepIaTh KoJieOaHus

BOKPYI' TOPU30HTAJIbLHOM HEMOJABMKHON ocH (cM. pucyHok). Haiitu nepruoa maneix

KOJICOAHWH TIIACTUHBL. Y CKOpeHHe cBOoOOaHOro mazaeHus §. TpeHwem B ocu u

COIIPOTUBJICHUEM BO31yXa HpeHe6peqL.

Bapuanr 2

1. B cucteme (CM. pUCYHOK) OJHOPOJHOMY JMCKY COOOIIIIIN YTIOBYIO CKOPOCTh
BOKPYT TOPU3OHTAIBHON ochu O, a 3aTeM OCTOPOXXHO ONYCTHJIM Ha HEro KoHer A
cTepxkHs AB Tak, 4yTo OH 0Opa3oBan yron 3 = 45° ¢ BepTUKaiblo. TpeHHEe UMeeTcs
TOJBKO MEXKIY TUCKOM H cTepskHeM, kKoaddurment tpenns K = 0,13. Ilyctb Ny u Ny —
yuciaa O0OOpOTOB JUCKA O OCTAHOBKM MpPU €ro BpalleHHMHM IO YacOBOM CTpEJKe M HPOTHUB IPH

OJIMHAKOBOM Ha4YaabHOU cKopocTH. Haittn oTHOMmICHHE No/N;.

2. OmHOpOIHBIN Mmap paguycoM R mocTaBmim Ha TOPH30HTAIBHYIO MTOBEPXHOCTH U COOOIIHITH eMy
B TOPU3OHTAJIBHOM HAIPaBICHUM HayallbHYIO CKOpocTh Vo 0e3 BpamieHus. Yepe3d kakoe Bpems
IIPOCKAJIb3bIBAHUE I11apa IO MOBEPXHOCTHU NpeKkpaTtutcsa? Ha kakoe paccTOssHUE CMECTUTHCS LIEHTP Iapa

3a 910 BpeMs? KoadduimeHT TpeHus mapa o moBepXHOCTh 4. Y CKOPEHUE CBOOOTHOTO MaieHus J.
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3. OnHOpoHBIN IIAp paguyca I cKaTbiBaeTcs 0€3 CKOJIbXKEHHs C BepIIMHBI cdepsl paguyca R.
Haiitu yrioByro ckopocTs mapa mocie oTpeiBa oT cepsl. HauanbHas ckopocTs mapa npeHeOpexuMo

Majia.

4, Touka coBepIIacT rapMOHUYECKHE KOJIeOaHMs BIOJIb HEKOTOPOH npsiMoi ¢ nepuogom T = 0,60
¢ u ammummtyaoit @ = 10,0 cM. Haiftu cpenHior0 CKOpPOCTbh TOYKH 3a BpeMsi, B TEUEHHE KOTOPOIro OHa
HPOXOJIMT IyTh a/2:

a) U3 KpalHero MoJI0KeHUs; 0) U3 MOJI0KEHUS PAaBHOBECHS.

5. 3a kakoe BpeMs OJHOPOIHBINM IIAp CKATUTCA C HAKJIOHHOM IUIOCKOCTH JJIMHHOM L u yrimom
HakjoHa «. [llap karutcsa 6e3 npockanb3biBaHua. HauanbHast CKOPOCTh 1Iapa paBHA HYJO. Y CKOpEHHE

CBOOOHOTO TaieHus (.

6. OnHOpOMHBIN AMCK, paguycoM R MOXeT coBepiiaTh KOJeOaHUs BOKPYT
TOPU30HTAJILHOW HEMOJBMKHOM ocu (CM. pUCYHOK). OCh MPOXOAMT yepe3 JTUCK

Ha paccrosHMH h oT ero mneHrpa. HaiiTu mepwoa MajblX KojeOaHHM IHCKa.

VYckopenue cBoboaHOTrO nageHus g. TpenueM B OCH U CONPOTUBICHUEM BO3AyXa

npeHeOpeub.

Pa3nea 2. TepmMoanHaMuKa U MOJICKYJISIDHAsA (PU3HUKA

KonTtpouabsnas padora Nel

| Bapuant
1. C mpoTHBOMOJIOKHBIX CTOPOH IIHPOKOTO BEPTHUKAIBHOTO COCYJa, HAMOJHEHHOTO BOJIOMH,
OTKPBUIN JIBa OJMHAKOBBIX OTBEPCTHS, Kaxxaoe rmiomaapio S = 0,50 cM?. PaccrosiHue MEXAY HUMU T10

BeicoTe Ah = 51 cm. HaiiTu pe3ynbTHPYIOLIYIO CHITy PEaKIUH BbITCKAIOIICH BOIBI.

2. B BepTUKaIbHOM 3aKpBITOM ¢ OOOMX TOPIIOB IMJIMHIPE HAXOJWTCS MACCHBHBIA MOPIIEHb, MO
00€e CTOPOHBI KOTOPOTO — 1O oHOMY Mot Bozayxa. [Ipu 7' = 30 K oTHomenne BepxHero oobema kK

HwxHeMy 7 = 4,0. IIpu kakoli Temneparype 310 oTHoueHue cTader 7 = 3,0? TpeHue He yunThIBaTh.

3. HailitTu MakcuMallbHO BO3MOJXHYIO TEMIICpAaTypy HACAJIBHOTO TIa3a B KaXIOM U3

HUKECIEAYIOIUX MPOLIECCOB:

a) p=py—aV?;6) P=pe "

TJI€ po, A U § — TOJIOKUTENBHBIC TTIOCTOSIHHBIE, V — 00beM MOJIS Ta3a.
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4. UneansHbIil Ta3 ¢ MOKa3aTeneM aauadaThl y pacHIMpWId MO 3aKOHy P = oV, tme a —
nocrosinHast. [lepBoHadanbHBI 00beM Ta3a V. B pesynbrare pacmupenust 00beM yBEIUIHIICS B 1] pas3.
Haittu:

a) MpupalieHue BHYTPEHHEN YHEPrUH rasa;

0) paboTy, COBEpPIICHHYIO I'a30M;

B) MOJISIPHYIO TEIUIOEMKOCTB ra3a B 3TOM IpoLecce.

5. TopuzoHTanpHO nexamas TpyOoa mmHOH L =50Mm ¢ Harmyxo 3alelaHHBIMH TOPIAMH
3al0JIHEHa BO3MyXOM IPU HOPMabHOM arMochepHoM namieHuH. Ha CKOIbKO OyayT OTIMYATHCS
JIaBJICHUS BO3/yXa B TpyOe y HIDKHErO M BEPXHEro e€ TOPIIOB, €Cli TPyOy MOCTaBUTh BEPTHKAIBHO?

Temmepatypa Bo3zayxa B TpyoOe noctosinHa u papaa T = 300 K.

6. C mmeasbHBIM JBYXAaTOMHBIM T'a30M COBEPIIAIOT IPOLECC, MPU KOTOPOM naBieHue P rasza
, . D — a\2
3aBHCHUT OT ero o0béma V mo 3akony: P =aV° + b, rue a u b — u3BecTHbIC MOCTOSIHHBIC BEIUYHHBIL.

Haiitn 3aBUCHUMOCTh MOHHpHOﬁ TEIJIOEMKOCTH T'a3a oT 00bEéMa B JaHHOM IIponecce.

Bapuanr |1

1. VI3 oTBepcTusi B JHE BBHICOKOTO IMIIMHAPHYECKOTO COCY/a BBITEKaeT Boja. Ilmomans cedeHus
cocyna B h = 100 pa3 Oonbiie cedyeHus orBepctus. Hailtu yckopeHue, ¢ KOTOPBIM IepeMeliaeTcs

YPOBEHb BOJIBI B COCY/IE.

2. JIBa 0lMHAKOBBIX OalJIOHA COEIMHEHBI TPYOKOW ¢ KJIaaHOM, MPOIYCKAIOIUM Ta3 U3 OJHOTO0
OajuioHa B Ipyroi Mpu pazHocTu AaBieHui 4p > 1,10 atm. CHavana B oJHOM OajyioHe ObUT BaKyyM, a
B JPYroM — HJealbHBIA Ta3 mpu temnepatype tj = 27 °C u nmaBnenuu p;= 1,00 atm. 3atem o6a

Oamnona Harpenu Ao temnepatypsl t; = 107 °C. HaiiTu naBnenue raza B 6ayione, rae ObUT BaKyyM.

3. OmnpenenuTh HAaMMEHbIIIEE BOZMOXKHOE JABJICHUE UICATBHOTO Ta3a B MPoIiecce, MPOUCX OIAIIEM
no 3akony I =T,+ aV? , Tme Tp 1 o — TOJIOKUTEIbHBIE MOCTOAHHEIE, V — 00BbeM MOJII rasa.
N3006pa3uth npuMepHsIii rpaduk 3TOro mpoiiecca B napamerpax p, V.

4. neanbHbIil Ta3, Toka3aTellb aanadaThl KOTOPOTO Y, PACHIUPSIOT TaK, YTO COOOIaeMoe Ta3y
TEIJI0 paBHO YyOBUIM €ro BHYTpPEHHEH sHepruu. HailTu: a) MOJSpHYIO TEIIOEMKOCTh Ta3a B ITOM

nporiecce; 0) ypaBHeHHE Tpoliecca B mapamerpax 7, V.

5. BeprukanbHas Tpyba mumHOW L =50m c Harmyxo 3aJelaHHBIMHU TOpPLIAMH 3aroJIHEHa

BO3AyXoM. IIpu 3TOM KOHIEHTpaIlMMu MOJIEKYN BO3/1yXa B TpyOe y HIDKHETO M BEPXHEro e KOHIIax
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omnyarores Ha An = 1,5:10%y 3. KakuM craHer gaBleHne BO3/IyXa B TpyOe, eclii TpyOy MOJOKHUThH Ha

TOPU30HTAIILHYIO MOBEPXHOCTH 3eMiin? Temneparypa Bo3ayxa B TpyOe nocrosinHa u pasHa 7 = 300 K.

6. C mpeasbHBIM OJHOATOMHBIM Ta30M COBEPIIAIOT MPOIECC, NMPH KOTOPOM JaBieHue P rasa
. . _ 2
3aBUCHT OT ero o0béma V mo 3akony: P = a(V + b)°, rne a u b — u3BecTHbIC MOCTOSIHHBIC BETUYHMHBI.

HaiiTi 3aBUCHMOCTH MOJ'ISIpHOﬁ TEII0EMKOCTH ra3a oT 00néMa B JaHHOM IIpoLecce.

KonTtpouabnas pabora Ne2
Bapmuanr |

1. Bonopon cosepmaet nuukin Kapno. Haittu KIIJ| umkna, ecnu npu aanabaTHuecKoM pacIIMpeHUU

00BeM rasa YBCJINYHNBACTCA B 11 = 2,0 pasa.

2. Haitm KIIJ] nwmkia, cocrosimero w3 ABYX u300ap W AByX aauabar, eciu B Tpelnenax IHKIIa

AAaBJICHUC U3MCHACTCA B 1 pas. Pabouee BCIIIECTBO — HACAJIBHEBIM T'a3 C IIOKA3aTeIeM aﬂna6aTm Y.

3. 00beM uAeanbHOrO Tra3a HM30TEPMHYECKHM yBEeNWYWIW B 7 pa3. Kak u3MeHATcs KOdPQPHUIMEHT

mud¢y3uu D u BI3KOCTH 1 B 3TOM mporiecce?

4. Haiftu [u1st MOJISL BaH-JIep-BaallbCOBCKOTO T'a3a ypaBHEHUE aanadartsl B mepeMeHHbIx T, V, ecnu ero

TEIJIOEMKOCTh TIPU MOCTOSIHHOM 00beMe paBHa C,.

5. /IBa MbUIBHBIX My3bIpst ¢ paguycamu Ri um Ry, cinuBmmce, obpaszoBanu my3slpp paauyca R.
AtmoctepHoe naBieHue paBHO p. CuuTas MNpolLecc H30TEPMUYECKUM, HANTH MOBEPXHOCTHOE

HaTSK€HUE O, MBUILHOM BOIBI.

6. HexoTopyro mMaccy BelIeCcTBa, B3ATOTO B COCTOSIHUU HACBHIIIEHHOTO Mapa, U30TEPMUYECKU CKAITH B
n pa3 o ooreMy. HaiiTu, kakyro 4acTh 77 KOHEUHOTO 0ObeMa 3aHUMAET KuJKas (asza, eciu y/eIbHbIe
0o0bEeMBl HACBHIIIEHHOTO TMapa u JKUAKOW (a3pl ornuyatorcs napyr oT apyra B N pa3
(N > n). ToT e BOIPOC, HO MPH YCIIOBHHU, YTO KOHEUHBIN 00BEM BEIIECTBA COOTBETCTBYET CEpPEAMHE

TOPU30OHTAJIIBHOTO Y4aCTKa U30TCPMbI Ha JUArpaMMme p, V.

Bapuanr |11

1. Bonopon cosepmraer uukin Kapuo. Haiitu KIIJ nukia, ecnu npu aanabaTudeckoM paclIMpeHUN

JaBJeHue yMeHsbIaercs B n = 2,0 pasa.

2. UneanmpHbI Ta3 CcOBEpIIAET IHWKI, COCTOSIIMN W3: WM300apbl, aJuadaThl ¥ HW30TEPMBI, MPHUEM
M30TEPMUYECKHUN MPOLECC MPOUCXOIUT P MUHUMAaIbHON Temneparype nukia. Haitu KIIJ nukia,

eciu Temneparypa 7' B €ro npezenax U3MEHSETCs B 11 pas.
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3. O0beM wuIeanpHOrO rasa HM300apuUYecKd yBenW4YMiaun B #n pa3. Kak u3aMeHATCS KO3 (UIMEHT

muddysun D u BA3KocTh 1 B 3TOM Iporecce?

4. BolYMCIUTh ITOCTOSIHHBIE BaH-z[ep-BaanLca AJI1 YTJICKHUCIIOro rasza, €CJIM €ro KpHUTHYCECKasd

temneparypa T, = 304 K u kputnueckoe nasnenue P, = 73 atm.

5. B cocyne ¢ BO3ayXOM TIpHW JABJICHHH Po HAXOIMTCS MBUIbHBIA My3bipek nuamerpa d. JlaBieHue
BO3/lyXa M30TEPMHUYCCKH YMCHBIIWIN B N pa3, B pe3yJbTaTe Y4ero JAUaMeTp Iy3blpbKa yBenuuuics B h

pas. Haiitu IMOBEPXHOCTHOC HATSKCHUC MBUILHOM BOJBI.

6. Boma maccel m = 20 r Haxogutcs npu Temmeparype 0 °C B TEIIOU30JIUPOBAHHOM ITUIMHAPE IO
2

HEBECOMBIM TOPIITHEM, TUIOM@AAb Kotoporo S = 440 cm®. BHemHee naBiieHHE PaBHO HOPMAaJIbHOMY

arMocdepHoMy. Ha Kakyro BBICOTY IMOJAHUMETCS TIOPIIECHb, €CJIN BOJIE COOOMIUTH KOJIMYECTBO TEIUIOTHI

Q=120,0 xIx?
Pa3znen 3. DiieKTpU4ecTBO 1 MArHETHU3M

KonTposbnas padora Nel

Bapuanr |

1.  Toukwuii crepxeHb JIMHOW L Hecér Ha cebe
3apsig (, paBHOMEPHO pacHpeieiaEéHHbId M0 ero
JIJIMHE. Haiitu HaINpsKEHHOCTD E

QJICKTPHUYCCKOI'O ITOJIsI B TOYKE, JIexKalllell Ha ocu CTCPIKHA U YﬂaﬂéHHOﬁ Ha pacCTOSIHHUU L ot ero

MPaBOTO KOHIIA (CM. pucC.).

2. Ilap pammycom R = 10 cm 3apspkeH ¢ 00beMHOMU TUIOTHOCTBIO p, 3aBUCAIICH OT pacCTOSHHS I OT
IIEHTpa I1apa 1o 3aKoHy: p = p,RI/r, tae p,=1 mxKn/m®. Haiigure Pa3HOCTh MOTEHIUAIOB A MEXTY

HECHTPOM IIapa nu TOYKOM Ha €ro IMMOBEPXHOCTHU, a4 TAKIKC HAIIPAKCHHOCTH IOJIA

BOJIM3HU IMMOBCPXHOCTHU 1Iapa.

3. KoHJeHCcaTop COCTOUT U3 ABYX KOAKCHAIBHBIX LMIMHIPOB IJIMHOH 2

L=10cm u pammycamu Ri=1cm um Ry=2cm, COOTBETCTBEHHO, M
JTUATIEKTPUYECKON IUIMHIPUYECKOM BCTaBKM TAaKOW K€ JUIMHBI W3
700HUTA, BIULIOTHYIO MIPUMBIKAIOIIEH K BHYTPEHHEMY LIUIUHAPY, C

ronmmuuoi h=0,5cu W AMANEKTPUUECKOW MPOHHUIIAEMOCTHIO
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Haiitu anexrpoeMkocTs KoHAeHCaTOpa. KpaeBeimu 3¢ dekramu mpeHedpedb.

4.  Kakoil 3apsin npoTedy€r uepes3 rajJlbBaHOMETP B IIENH, [T0KA3aHHON Ha PUCYHKE, €CJIM 3aMKHYTh

xitou K? [Tapamerpsl 2J1eMEHTOB LIETH 3a/1aHbI.

5. JIBa ucrounuka Toka ¢ DJIC E1=4B u E, =3 B u npeHeOPEeKUMO MaJbIMA BHYTPCHHUMH
COINPOTUBIICHUSIMU BMECTE C TPeMs PE3UCTOPaMU, WUMEIOITUMU R, R,

conportunenuss Ry =2 Om, R, =1 Om u R3 = 6 Om, oOpasytor

3aMKHYTYIO II€TIb, KaK MOKa3aHO Ha pUCyHKe. OnpenenuTs CHIy TOKa
I, uwepe3 pesuctop R, u TemwmoByr0 MOIIHOCTH P,

BBIJICIAIOLIYIOCA Ha HEM.

KonTposbnas padora Nel

Bapuanr I1.

1. Tonkuii crepxeHb mmHOW 2L Hec€r Ha cebe
3apsan (, paBHOMEPHO pacHpeeiaEHHBIA I10 €ero
mvHe. HaliTh moTeHuuan ¢ 3neKTpru4eckoro OJISt

B TOYKC, JIeKalllell Ha ocu CTCPIKHA U y,HaHéHHOﬁ Ha pacCTOsIHUU L ot ero IMpaBOro KOHIAa (CM. pI/IC)

[ToTenunan 0eCKOHEYHO YAaIEHHON TOYKU MPUHATH PABHBIM HYJIIO.

2. Tlnockas ruactuHa TommuHON 2d = 4 cu 3apshkeHa ¢ 00BEMHOM IIOTHOCTBIO O, 3aBHCSILICH OT
paccTostHUsA X oT CPEIMHHOU IUIOCKOCTH 1o 3aKOHY:
p=po(l— xd), tae p,=10mxKi/m®. Onpenenure pasHOCTH
ITOTEHIMAIOB A@ MEXy TOYKOH, JeXKalled B CPEINHHON IUIOCKOCTH
IUIACTUHBI U TOYKOM Ha €€ IMOBEPXHOCTH, a TAK)KE HANPSKEHHOCTb nons E

BOJIM3HU MMOBCPXHOCTHU INIACTUHBIL.

3. JIBe KOHIIEHTpHYECKHE MeTaIMdeckue chepsl paamycamu
Ri=2cm u R;=3 cm obpasyror chepudeckuii koHaeHcarop. BHyTpeHHss chepa mokpeITa cioeM
napaguHa tonmuaoi h = 0,5 cm ¢ AMAIEKTpUIECKOit MPOHUIIAEMOCThIO & = 2. HaliTu 351eKTpoeMKOCTh

TAKOT'O KOHJACHCATOpPA.

C 2C
4. Kakoii 3apsag NOpoTeuéT uyepe3 TallbBAaHOMETp B  LIEMH, [ 1 ||

1, 11
ITIOKAa3aHHOM Ha pHUCYHKe, ecnu 3aMKHYTh Kirod K? Ilapamerpsr K

2C C
JJIEMEHTOB LIETIN 3aaHBbl. | |

|1 I
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5. Pesucropsl comporuBnenusMu Ri =5 Owm, R, =10m, R3=3 Om u ucrounuk toka ¢ I/1C

1+ A B E; = 1,4 B coenunensl, kak nokazaHo Ha pucynke. Onpenenuts 3/C E;
—1 —0

HWCTOYHHUKA TOKAa, KOTOPbIA HYKHO MOAKIIOYUTH K KiemMam A u B,

[] R, R, l Rz 4toOBI B pe3uctope Rs mien TOk B yKa3aHHOM HAmpaBJICHHWH U Ha HEM

BBIIEIISIIacCh TeIIOBas MOIIIHOCTb P3z=3 Bm. Buyrpennnmu

COIMIPOTUBJICHHUAMU UCTOYHUKOB Hp€H€6pe‘-IB.

Pa3znen 4. BosinoBbie npoueccbl. Onruka.

KonTpouabnas padora Ne 1

Bapuanr |

1. Haiitu pa3HocTh a3 KoneOaHWi B JBYX TOUYKAX, HAXOIIIIMXCA HA MEPICHIAMKYIIpE K (PpPOHTY
BOJIHBI Ha paccTosiHuu =20 cM apyr oT apyra, eciu yactoTta KojebaHuil uctounrka paBua v =510 I,

a CKOpOCTb 3BYKOBOH BOJIHBI B Bo3yxe v =340 m/c.

2. Pe3oHaTop u UCTOYHHK 3BYKA 4aCTOTOM Vo = 8 KI'II pacniosio’keHbl Ha OAHOW TpsiMoil. Pe3onarop
HACTPOEH Ha JUIMHY BOJHBI A = 4,2 CM M YCTaHOBJEH HEMOJBUXHO. VICTOYHHMK 3ByKa MOKET
NepeMeniaTbCsl MO HAMpaBJSIOMIUM BIOJIb NpsAMoil. C Kakod CKOPOCTBIO M B KaKOM HallpaBJIEHUU
JOJDKEH JIBUTATHCS UCTOYHUK 3BYKa, YTOOBI BO30Y’K/1aeéMble UM 3BYKOBBIE BOJTHBI BBI3BAIN KOJIEOAHUS

pe3oHaropa?

3. [Inockas »snekTpoMarHuTHas BOJIHA TaJaeT HOPMAIbHO Ha MOBEPXHOCTH ILIOCKOMAPAIIEIBHOTO
CITOSI TOJIIIMHBI | U3 HEMarHUTHOTO BEIIECTBA, TUAJIEKTPHUYCCKAs MPOHUIIAEMOCTh KOTOPOTO JIMHEHHO
MajaeT OT 3HAYEHUs € Ha NEpeAHEd IMOBEPXHOCTH N0 3HA4YeHUs €, Ha 3anHeil. Haltu Bpems

pacrpocTpaHeHHs JaHHOM (Da3bl BOJIHBI yepe3 ATOT CIIOH.
4. JIyd oTpakaeTcsl OT IUIOCKOTO 3epKaia, majgas Ha Hero nmoj yriiom o = 30°. Ha xakoe paccrosiHue

CMECTHUTCA OTpa)I(eHHLIﬁ JIy4, MOCJIC BbIXO/Ja U3 CTCKJIA, €CJIM MMOBCPXHOCTH 3€PKaJIa IOKPBLITE CTCKIIOM

tommuuoi d = 3 cm? TTokasarens mpegomienus crekiaa n = 1,5.
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N
5. HaiiTh Cc mMOMOIIBIO MOCTPOSHHS TMOJIOKEHHE (OKYCOB H
[JIABHBIX IIOCKOCTEH UEHTPUPOBAHHOW OINTUYECKOM CHUCTEMBI v ]
(f1=2d, f,= - 0.5d). A

KonTpoabHnas padora Ne 1

Bapmuanr |1

1. HaiiTu cKOpOCTh 3BYKOBOI BOJIHBI €CJIH Pa3HOCTh (pa3 KojeOaHuil B ABYX TOUYKAX, HAXOSIIUXCS Ha
HepIeHINKYIApe K GpOHTY BOJIHBI Ha pacctostHuu =20 cM apyr ot apyra coctasisier 0.6, a yactora

KoJiebaHui uctounuka papa v =510 I'm.

2. Pe3oHaTop ¥ UCTOYHHK 3BYKa 4acTOTOM vo = 8 K11 pacnionokeHsl Ha ogHOW mpsimMoil. Pe3onarop
HACTPOEH Ha JUIMHY BOJHBI A = 4,2 CM U MOXET MepeMeIaThCs M0 HAIPABISIONUM BIOJb HMPSIMOM.
Hcrounnk 3Byka yCTaHOBJIEH HEMOABMKHO. C Kakod CKOPOCTHIO M B KaKOM HAIPaBICHUU JTOJDKEH

ABUTAaTbCA pE30HATOP, 4TOOBI B HEM BO3HHUKIIH KOJIC6aHI/I$I, BBI3BaHHbBIE UICTOYHHUKOM?

3. [Inockas snekTpoMarHuTHas BOJIHA TaJaeT HOPMAIbHO Ha MOBEPXHOCTH ILIOCKOMAPAIIEIbHOTO
CJIOA TOJIIIHUHBI | N3 HCMArouTHOr0 BEIICCTBA, AUIJICKTPHUYCCKAA MMPOHUIACMOCTE KOTOPOIo JIMHEWHO
BO3pacTaeT OT 3HAYEHUS €] HA NEpeAHEN MOBEPXHOCTH 10 3HAYCHMS €, Ha 3aaHei. Hailtu Bpems

pacrpocTpaHeHHs JaHHOM (Da3bl BOJIHBI yepe3 ATOT CIIOM.

4. JIya otpaxkaeTcsi OT TUIOCKOTO 3epKajia, majas Ha Hero moj yriioM o = 45°. Ha 3epkano mosioxuim
CTEKJSIHHYIO TUIACTHHY TOJIIMHON O, M OTpa)kKeHHBIH JIyd MOCJE BBIXOAA M3 CTEKJIA, CMECTHIICS Ha

BeMIMUMHY a = 2 cM. Haiitu Tonmmmny nmactunsl d. [Tokasarens npenomienus crekna n = 1,5.

\'
| A
5. HaliTu ¢ momomipio NOCTPOEHHUS IMOJIOKEHHE (POKYCOB M TJIABHBIX
IUTOCKOCTEH IeHTpUpoBaHHOM onTrueckon cuctemsr (f1=-0.5d, f,= 2d). |%d V
A

KontpoabHnas padora 2

Bapmuanr 1
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1. [Tpenomstromuii yron Ounpusmsl 0=3"26". Mex1y TOU€4HbIM UCTOYHUKOM cBeTa (A=0.5MKM)
1 OMIPU3MOI IMOMEIeHA JIMH3a TaKUM 00pa3oM, 4TO MIMPHHA UHTEP(HEPEHIIMOHHBIX MOJIOC 0Ka3anach
HE3aBUCHILEH OT pacCTOSHUS KpaHa 10 Ounpusmbl. Haiitu paccrosiHue Mexay COCeHUMU TEMHBIMU
[I0JIOCAMH, €CJIM IOKa3aTesb MpeoMIeHHs cTekna OumpusMel N=1.5. HaliTu MakcumalibHOE 4HCIIO
10JI0C, KOTopoe OyzneT HaOIoaThesl B ATOM YCTAHOBKE, €CIIM OHO IMOJy4aeTCsl IpU yIaJIeHUH dKpaHa

OT OMMPU3MBI Ha pacCTOsSIHUE a=5M. PaccTosiHre MeX 1y BEpIITMHAMHE IMPU3MBI PAaBHO 4 CM

2. [TnockomapasuienbHass CTEKJSHHAs IUIACTHHKA JIGKUT HA OJHOW W3 TOBEPXHOCTEH
JBOSIKOBBIITYKJIOW NUH3BL. [lpu Habmrogennn koinel, HpioToHa B oTpaxkeHHOM cBeTe (A=0.589MKm)
HaiiIeHo, YTO paauyc TeMHOro Kosbha 20 mopsiaka paBeH 2mM. Korpa miacThHka MojiokeHa Ha
JPYTy0 TIOBEPXHOCTh JIMH3BI, PAJMYC TEMHOTO KOJbI]A TOTO K€ IMOpPSIKA CAETAJCS PABHBIM 4MM.

Omnpenenutb (GOKyCHOE pacCTOSHHE JIMH3BI, €CIM €€ IOoKa3aTelb mperomseHus N=1.5 u TommmHa

d=10mmM.

3. CBer ¢ IIMHOM BOJHBI A MagaeT HOPMAJIbHO Ha AU(PPAKIMOHHYIO PEHIETKY C MEepUOJIOM
2.4mxMm, conepxkairyto N=10000 mtpuxoB. Yron Mexay HampaBiIeHUSIMH 2 U 3 TOPSAIKOB paBeH 19°.
Haiitn nnuHy BOJHBI WM3JIy4Y€HHs, NMAJAIOMIET0 Ha PEMETKY M €€ MaKCHUMAaJbHYIO pPa3pelIarollyro

CIIOCOOHOCTB.

4, WntepdepennonHas kaptuHa (koiblia HploToHa) HaOmiogaeTcs B NPOXOJSIIEM CBETE.
ITokazarens MpesoOMIIEHUS JTUH3bI U IUIACTUHKY paBeH 1.5, HaliTh oTHOIIEHNE MHTEHCUBHOCTEN CBETa

B MAaKCHUMyM€ U MUHUMYyME UHTEPPEPEHLINOHHON KAPTHUHBI.

5. Onpenenuth MHTEHCUBHOCTH CBETa B TOUKE P kpaHa, Ha KOTOPHIN MajaeT MOJIspPU30BAHHBIN,
MOHOXPOMAaTHYECKH CBET WHTEHCHUBHOCTHIO |, eciM Ha MyTH MOCTaBUTh AWCK W3 ONTHYECKU
aKTUBHOTO BEIIECTBA, 3aKpBIBAOIIMKA OaHY 30HY @DpeHens W MOBOPAYUBAIOIIUN IIOCKOCTH
nossipu3aruy Ha 270°. OTpaxeHueM U TOTJIOMICHUEM CBETa MpeHeOpeyb.

KontpoabHnas padora 2

Bapmuanr 2

1. [Tpenommsiromuit  yron OunpusMbel 0=2’52”. Mexay TOYEYHBIM MCTOYHHUKOM CBeTa H
OUIIPU3MON MOMEIIEeHA JHH3a TaKUM 00pa3oM, YTO LIMpUHA MHTEPPEPEHIIMOHHBIX MOJIOC OKa3allach
HE3aBUCAIIEH OT PAcCTOSTHUS dKpaHa j0 Ournpusmsl u paBHoe 0.5mM. [Ipu paccTostaum 10 sxpana 20m
Ha0JII0AaeTCsl MaKCUMAaJIbHO BO3MOKHOE YMCIIO MHTEP(EPEHLIMOHHBIX NoJI0¢, paBHOE 40. OnpenenuTsb

pacCTodHruC MCKAY BCpPUHIMHAMH NPCIOMIIAIONINX YIJIOB 6HHpH3MBI U JJIMHY BOJIHBI CBCTA, CCJIIN
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MoKaszaTelb INpeloMiIeHUs crekina Ounpusmbl  N=1.6. Ilpy KakoM TMOJIO)KEHUH SKpaHa

UHTEPEPEHIIMOHHBIE TTIOJIOCH HCYE3HYT?

2. Konba HproToHa momyyaroTcsi MEXIy OBYMS IUIOCKO - BBINYKJIBIMHM JIMH3aMHU, HPUKATBIMU
APYT K ApYry cpepruuecKuMu MOBEpXHOCTIMU. HaliTu paanyc Im M-ro TEMHOTO KOJbIA, €CJIN JJIHHA
CBETOBO# BOJIHBI A, a GOKyCHBIE paccTosiHus JiuH3 paBubl Ty u f,. HabmiogeHue BeneTcs B 0TpakeHHOM

CBETE, MOKa3aTesh MpeIoMIICHHsI cTekIa JinH3 N=1.6..

3. Caer ¢ aiuHOM BoytHBI 0.5MKM Ma/1aeT HOPMAIBHO Ha TU(PPAKIUOHHYIO PEIlETKY ¢ nepuoom d
u mmpuaoi 100MM. Yron mexay HampaBineHussMu 1 u 2 mopsakoB paBeH 15.52°. Haiitu mepuon

pemérku d ¥ YrIIOBYIO TUCIIEPCUIO B TPETHEM HOPSIIKE.

4, Wntepdepennmonnas kaptuHa (kosnbua HproToHa) HaOmomaercss B OTpakEHHOM CBETE.
[Tokazarenb mpenomiieHUs JMH3bl U IUIACTUHKM paBeH 1.6, Mexay HUMM IomelleHa Boja. Hailtu
OTHOIIICHHE UHTEHCUBHOCTEW CBETa B MAKCUMYME U MUHHUMYME HHTep(PEPEHITMOHHON KapTHHBI.

S. OnpenenuTh UHTEHCUBHOCTh CBETA B TOUKe P 3KkpaHa, Ha KOTOPBINA MajaeT MoJIIPU30BAHHBIMH,
MOHOXPOMATHUYECKUI CBET HMHTEHCHUBHOCTHIO |, €cliu Ha MyTH IMOCTaBUTh JUCK W3 ONTHYECKU
AdKTHUBHOI'O BEIICCTBA, 3aKpI>IBaIOIIII/Iﬁ IIOJITOPBI 30HBI q)peHeJ'ISI n HOBOpa‘II/IBaIOHII/II\/'I IIJIOCKOCTh

nossgpu3anuu Ha 90°. OTpakeHHeM 1 NMOTJIOLUIEHUEM CBETa IPEHEOPEYb.

Paspnen 5. KBanToBas pusuka

KonTtpouabnas padora Ne 1

Bapuanr |

1.Temnepatypa Boib(QpaMOBOM HUTH Hakajda B 25-BaTTHOM 3JIEKTPUYECKOM JIaMIIOYKE paBHA
2450°K, a ee wumzmydeHue coctaBisieT 30% wuznmydeHHs aOCOJIIOTHO YEpHOro Tejla MpU TOH ke

TEMIICPATYpPC U IOBEPXHOCTHU. Haiitu mnomanb MMOBCPXHOCTU HUTH HAKAJIA.

2. KakoBa muHa BONHBI Ji¢ bBpoilyis 3JIeKTpPOHOB, BBIOpachiBaeMBIX TipH ¢GoTtodddekre ¢
MOBEPXHOCTH IMHKOBOM IUIACTUHKH, OCBEIIAEMON CBETOM PTYTHOM JIaMIIbl, COJIEpXKAlIECH JIMHUIO

JUTMHOM BOMHBI 365 HM. PaboTa BeIX0/1a AJIeKTpOHA [T IMHKA paBHa 3,32 3B.
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3. o HEKOTOPHIM K MEPBOHAYAILHOMY MYyYKYy PEHTT'€HOBCKHX Jy4el ¢ IIUHOW BOJHBI A=10 1M
KOMIITOHOBCKOE CMEMICHHE OKa3aloch paBHbIM AA=2.4 nm. Kakas sHeprus mepemaHa Mpu STOM

anekTpoHam otaauu? Ilog kakum yriom ¢ paccenBaroTcst (POTOHBI?

4. OueHuTh BpeMs Mepexo/ia 3JIeKTPOHa MeX Ay OpOuTamMH B TOJIOBHOM JIMHUU cepur banbmepa amns

BOJIOPOJIOTIOA00HOTO NOHA JTUTHSL.

5. DIeKTpOH ¢ KuHeTudeckol nsHepruet T=20 »B HaxomuTcs B METALINYECKON MNBUIUHKE
auamerpoM 0=0.5 MxM. OlLeHHTh OTHOCHTENIbHYIO HETOYHOCTh, C KOTOPOH MOXET OBbITh OINpe/ecHa
CKOPOCTbH JIEKTPOHA.

KonTtpouabnas padora Ne 1

Bapmuanr |1

1. AGcomoTHO YepHOe TENO OCTHUIO 10 TeMmeparypsl 977°C, B pe3yabTaTe 4ero JUIMHA BOJHBI, Ha
KOTOPYIO NPUXOJUTCS MAKCUMYM (YHKLUHH paclpeieseHus] SHEPIUU B CIEKTpE, U3MEHWIAa CBOIO

BennuuHy Ha 1.16 Mk. OnpenenuTs Ha4aabHYIO TEMIIEpaTypy Tela.

2. OHpeI[eJ'II/ITB AJIMHY BOJIHBL € EpOﬁJ’IfI QJICKTPOHA, BBUICTCBIICIO M3 LC3UA IIPU OCBCHICHHU

cBeToM ¢ anuHoi BoiHbI 0.40 MkM. PaboTa BbIxoaa anekTpoHa s ne3us 1.89 3B.

3. Ilog HEKOTOPBIM K MEPBOHAYAIBHOMY YUKy PEHTTEHOBCKUX JIydeH ¢ JUIMHOW BONHBI A=10 1M
KOMIITOHOBCKOE CMEIIEHHE OKa3anoch paBHbIM AA=2.4 nM. Kakas sHeprus mnepemaHa mnpu 3TOM
aJIeKTpoHaM oTAaun? OnpenenuTs yroi o MEXKAYy HAalPaBJICHUEM JIBJKEHUS DJIEKTPOHA U TPAeKTOPUEN

HCOTKJIOHUBIINXCA (I)OTOHOB.

4. OueHuTh BpeMs Nepexosa dJIEeKTPOHa MEXIy opOuTaMu B TOJIOBHOM JHMHMM cepuu Jlaiimana ass

BOJIOPOOIIO00HOTO HOHA Oopa.

5. Ilpoton ¢ kunetnueckoi sneprueid T=10 5B HaxoqUTCA B METANTNYECKOM MBUIMHKE THAaMETPOM
d=1.5 mMkM. OLEHHUTh OTHOCHTEIIFHYI0 HETOYHOCTh, C KOTOPOW MOXKET OBITh ONpenesieHa CKOPOCTh

IIPOTOHA.

KonTtpouabnas padora Ne 2

Bapuanr |
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1. YacTuia Maccoii M HaxXomuTCs B HEKOTOPOM OJHOMEpPHOM MoTeHIuaibHoM moie U(X) B
2
CTaI[MIOHAPHOM COCTOSIHUH, JUIsi KOTOPOTO BOJHOBAs (QyHKIMs uMeeT BUI: w(X)=A exp(-ax’) rue A u o

— 3amaHHble ocTosHAbIe. Mes B Buay, uro U(0)=0, naiitu U(X) u sHepruto E 4acTHIIBL.

2. PeHTreHoBcKue TepMbI B TIEPBOM MPUOIMKECHHH MOYKHO MPEJICTaBUTh B BUAe: T = R (Z-a)Z/ n?,
rae R — mocrosinnas Punbepra; Z — mopsIKOBBI HOMEp aToMa; @ — MOMpaBKa YKPAHUPOBAHUS; N —
TJIABHOE KBAaHTOBOE YHCIIO YIAJICHHOIO 3JIeKTpoHA. Berumcnuth mompaBky a it K- u L- tepmos

TUTaHA, JUTMHA BOJIHBI Kpas K-1T0JIOCHI MOTJIOMIEHUS KOTOPOTO Ax =249 M.

" 24
3. CBeXKEMPUTOTOBIICHHBIA Mpenapar coaepkur 1.4 MKr pagumoakTuBHOro “'Na ¢ mepuoaom

nostypacnazna 7=15 4. Kakyro akTUBHOCTb OH OYZ€T UMETh Yepe3 CyTKH?

4. Jletitporsl ¢ kuHeTudeckoil 3Hepruerd Tg=10.0 M»>B, B3auMoAeHCTBYS C siapamMu yriepoja,
BO30YXKIAIOT PEaKIUIO 13C(d, ) 11B, Q=+5.16 M»sB. OmpenenuTh yroa Mexay HampaBlICHUSIMU

pasjicTa NpoaAYKTOB pCaKIINN, €CJIIM BOSHUKAIOIIUE AApa pa3JICTAIOTCI CUMMETPUYIHO.

5. Ilporon, momaxas B atoM Oopa, MOKeT 00pa30BaTh TPH OJMHAKOBBIX aroma renus. Hamwmcats
YpaBHEHUE PEAKIMHU U BHIYUCIUTH OCBOOOKAAIOIIYIOCS SJHEPTHIO

KounrpoJsbHnas padora Ne 2

Bapuanr |1

1. Yactuiia Maccoii M HaXOmUTCs B HEKOTOPOM OTHOMEpPHOM moTeHImanbHoM moie U(X) B
CTAIlMOHAPHOM COCTOSTHHH, JUIsi KOTOPOTO BOJHOBast pyHKIus uMeeT BUI: y(X)=AX exp(-ax) mpu x>0,
w(X)=0 npu X<0, rme 4 u o — 3amanHble MocTOsiHHBIE. VMest B Buy, uto U(X)—0 mpu X—oo, HalTH

U(X) u sHepruto E 4acTHUIBL.

2. PGHTTCHOBCKHE TepMbI B IIEPBOM IIPHONMKEHAN MOKHO IPEACTaBUTh B BUxe: T = R (Z-a)?/ n?,
rne R — mocrostaHas Punbepra; Z — mopsiiKoBBI HOMEp aroMa; & — MONpaBKa YKpaHUPOBaHUS; N —
IJIaBHOE KBAaHTOBOE YHMCIIO YAAICHHOTO JJIEKTpOHA. Berumciuth mompaBky a miss K- u L- Tepmos

BaHAIUs, JIJTMHA BOJIHBI Kpasi K-10JI0CH! TIOTJIOMIEHHS KOTOPOTO Ax =227 TIM.

2
3. OnpenenuTh YUCIO PAANOAKTHBHEIX SJEP B CBEKETPUTOTOBICHHOM IIperapare 82Br ¢ MIEPUOJIOM

nostypacnana 7=36 4., eciiu U3BECTHO, YTO YE€pe3 CYTKHU €0 aKTUBHOCTH CTajla paBHOH 7.4 10° Bk.

4. JlediTpoHbl ¢ KuHeTHUeckoil sHepruen T¢=10.0 M»>B, B3aumonelcTBys C sIpaMu yriepoja,
BO3GYxkMatoT peakimio C(d, @) "B, Q=+5.16 Mb5B. Onpexenurts yroi MexXIy HAIpaBICHHIMA

paszjera MpoayKTOB PEaKInu, €CIIU (—4acTHUIIa BBUIETAET MO/ MPSMBIM YTJIOM K ITYYKY JEHTPOHOB.
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5. Snpo mutHs, mornoTuB TpoToH Maccoir 1,00759 aem., oOpa3zoBano 1Be 0-9acTUIIBI Maccoi
4,00277 aem kaxnas, mpuuem ocBoboauinochk 17,4 MsB sueprumn. Onpenenutsh Mo 3TUM JaHHBIM

maccy sipa Li.

5.2.4 Bomnpocsl AJs1 YCTHOTO Onpoca

Pa3nes 1. ®usnyeckue 0CHOBbI MEXaHUKH.

1. MarepuanbHas Touka W abcoyitoTHO TBEpHoe Teno. Cucrema orcuéra. Pagmyc-BekTop. 3akoH
newkenus. Tpaekropus. [Iyte u nepememenne. Ckopoctb. Y ckopenue. ['ogorpad ckopocTu.

2. PaBHOMepHOe nBmxeHHe. PaBHOyCKOpeHHOe IBM)KEHHE. [IBM)KEHHE TOYKM IO OKPYKHOCTH.
VYrioBass CKOpOCTb M YII0BO€ ycKopeHue. HopmanbHOe M TaHreHmmanbHoe yckopeHus. llomHoe
YCKOPEHHE.

3. Ilepssiii 3akoH HetoToHa. (3akoH uHepuuu I'anuies). AJIUTUBHOCT U 3aKOH COXPAHEHUS MACCH.
4. Cuna.. Bropoii 3akoH HproToHa Kak ypaBHEHHE ABIM)KEHUA. Poib HavyanbHBIX ycioBUM. Tpertuit
3akoH HeroToHa.

5.  3aKOH COXPAaHEHHUs UMITYJIbCA JJIsl CUCTEMbI MaT€PUAIbHBIX TOUEK.

6. Lentp macc. Teopema o nBmxeHnu eHTpa macc. [lpumepsr.

7. JIBwxkeHue Ten ¢ nepeMeHHol Macco. PeaktuBHoe nBuxenue. @opmyna [{nonkosckoro.

8. Pabora. Pabora mocTOssHHON CHJIBI TPU NPSIMOJIMHEHHOM JIBHKeHUHU. PaboTa npu KpUBOIMHEHHOM
NBIDKEHUU. MOIITHOCTE.

9. 3akoH coxpaHEHUS MEXaHHMUYECKOW dHeprur. MOMEHT CHIIBI I MOMEHT UMITYJIbCa OTHOCUTEIHHO
HENOJBWKHOU TOUYKH U HETMOJBUKHOU OCH. Y paBHEHHE MOMEHTOB.

10. 3axoH coxpaHeHHss MOMEHTa UMITYJIbCa JJIsl CHCTEMbl MaT€pPUaIbHbBIX TOYEK.

11. 3akons! Kennepa. Kocmuueckue ckopocTu.

12. MoMeHT mMITyIbCca W KHHETHYECKas JHEeprus TBEPIOTO Tela, BPAIIAIOIIErOCs OTHOCHUTEIBHO
HEIOABUKHOU OCH.

13. MowmeHT unepuu. Y

14. paBHEeHHE MOMEHTOB ]ISl BpALLEHUS TBEPJOTO OTHOCUTENHHO HEMOBUKHON OCH.

15. VpaBHeHus ABMKEHHUS U paBHOBECHS TBEPOTro Tea. Yucio creneHeit cBo0o bl TBEPAOro Tea.
16. Ilepuon u yacroTa Konebanus. 'apMoHHUecKre KoneOaHus.

17. CBoboxaHble U BRIHYKICHHBIE KosieOaHus. PesoHaHc.

18. CoOoaHble He3aTyXamoIlWe KOJeOaHWs Tpy3a Ha TPYXKHUHE (TAPMOHUYECKHHA OCIHILIATOP).
MaremaTnyeckuii MasiTHUK. @U3HMYECKUI MasiTHHK.

19. T'apMoOHMYECKUH OCIUIUIATOP C BA3KUM TPEHUEM.

20. Jlorapudpmuueckuii 1eKpeMeHT 3aTyXaHus U JOOPOTHOCTb OCUMIIISATOPA.
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Paznen 2. Tepmoannamuxa.

1
2
3
4
5.
6
7
8

3akoHn [lackans. 3akon Apxumena.

. YpaBHEHHE HEPA3PHIBHOCTH.

. YpaBHenue bepnymiu.

®opmyna Crokca.

. OcHOBHBIE TOJI0KEHUS MOJ'ICKy.]'IHpHO-KHHGTH‘iGCKOﬁ TEOpHH BCUICCTBA.

. Monsb BemiectBa. Yucno ABoraapo.

. CranmoHapHoe TeYCHHE KUIKOCTHU IO MpsMoNIuHEHOU Tpyoe. @opmyna [lyaseiins.

WneanbHblil ra3 B MOJEKYJIAPHO-KUHETHUECKON Teopuu. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-

KHHETHYCCKOM TCOpHUU UACATIBHOI'O I'a3a.

9.

TeMnepaTypa H TCPMOAMHAMUYCCKOC PABHOBCCHUC. PacnpeneneHI/Ie KUHETHYECKOU OQHCpPrun I10

CTCIICHAM CBO6OI[BI.

10

. YpaBHeHue coctosiHuA. KBasucrarnueckre npoueccsl.

11. WneanbHblii U HEUICATBHBIN ra3bl. Y PaBHEHHE COCTOSHHS UJICATHLHOTO raza. 3aKOHbI UACATHLHOTO

rasa.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

YpaBHeHue coctossHus raza Ban-aep-Baanbca.

Buyrtpennsis sueprus uaeanbHoro raza. Pabora B TepMOIuHAMUKH.
Pabota naeanbHoOro raza B u30mpoiieccax.

Temmooomen. KonnuecTBo TernoThl. TermIoéMKOCTb.

HepBoe HavaJio TCpMOJUHAMUKHU.

HpI/IMeHeHI/Ie MEPBOro Hayajia TCPMOAMHAMUKHU K U30IIpoHeccaM NCaJIbHOI'0 rasa.

TennoémkocTh HaeanbpHOTO Ta3a. YpaBHenue Pobepra Maiiepa.
TemmoemkocTs TBeporo tena. 3akoH Jrononra-ITTu.

Anuabaruyeckuii mporecc. YpasHenue Ilyaccona.

[TonuTtponmyeckuii porecc. Y paBHEHHUE IMOJTUTPOIIBI.

Bnyrtpennss sHeprus rasa Ban-gep-Baanbca.

Tennosas mamuHa. KoadduumeHT nmoneznoro 1eicTBUS TEIIIOBOM MaIIUHBI.

Paziauunsie (I)OpMyJ'II/IPOBKI/I OCHOBHOT'O nocryJiara, BbIpAXKaromiero

tepmoauHamMuku (popmynupoBkn Tomcona-Ilmanka w Kraysuyca), um ux

OObpaTumble U HEOOPATUMBIE MTPOLIECCHI.

25.
26.
27.
28.
29.

Hukn Kapro. Mammna Kapuo u e€ KIT/I.
Teopems! KapHo.

HepasencrBo Knaysuyca. PaBenctso Kiaysuyca.
DHTpOIHS.

3aKOH BO3pacTaHMs SHTPOIUH.

BTOpPOC Ha4daJio

OKBHBAJICHTHOCTbD.
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

OHTpomNus UAECATBHOTO rasa.

OHTponus raza Ban-nep-Baanbca.

Dddexrt xoyns Tomcona.

XonoaunpHas ycTaHOBKa. [IpuHIMN IMHAMUYECKOTO OTOIIJICHUSI.
®as3a BemecrBa. Da30Bblil NEPEXO/I.

[InaBneHne u KpucTauM3anus. Y qejibHas TEIUIoTa I1JIaBICHMUSL.
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.

Ucnapenue. Hacoiennsiii nap. BiaaxHocTs Bo3ayxa.

Kunenue. Y nenpHas Temiora napooOpa3zoBaHus.

VpaBuenue Kuaitnepona-Knaysuyca. 3aBUCUMOCTh  JaBJCHHUS HACBIIMIEHHOTO Mmapa OT

TEeMIIEPaTypBhI.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49,

3akoH pacnpezenenus Makcseia.

Pacnipenenenne mosnekys mo abCOIFOTHOM BEIMUMHE CKOPOCTH.
Pacnipenenenue no sHeprusim.

CpenHue CKOpOCTH MOJIEKYI HA€aIbHOTO ra3a.

3akoH pacnpezaeneHus bonpimana.

OHTpoIuUs U BEPOATHOCTh. DIIyKTyalnu.

Cpenusisa nimuHa cBo6ogHOTO Tpodera. D (heKTUBHOE CEUCHUE.
TennonpoBogHOCTE Ta30B. Ko duMeHT TemonpoBoJHOCTH.
BsizkocTh razoB. KoagduiueHt Bsi3kocTu.

Huddysus B razax. Ypasuenue nupdy3un. Kospouuuent nuddysun.

Pa3zpnen 3 DiieKTpH4YeCcTBO M MATHETH3M

4.

DNeKTpUUECKU 3apsij U AIEKTPUUYECKOE MOJIE.
Hanpsxk€HHOCTD - CHITOBast XapaKTePUCTUKA TOJISL.
3akoH Kynona. [lone Toueunoro 3apsiaa.

[loTok BekTOpHOrO mMONA. OJJNEKTpocTaTHYecKas TeopemMa laycca B HMHTErpalbHOM U

muddepeHnanbHON hopme.

5.

IIpumenenne Teopemsl [aycca mnms pacuéra snexTpocratuueckux mnoneil. Ilome chepsr u

OCCKOHEUHOM IIJIOCKOCTH, pPAaBHOMCPHO 3apAKCHHBIX IO ITOBECPXHOCTHU. [Tone GeckOHEYHOTO HUWIMHApPA

U 11apa, PABHOMEPHO 3apsKEHHBIX IO 00BEMY.

6.

[ToTeHManbHOCTh 3JEKTPOCTATHUECKOro mois. Teopema O HUPKYISIMHU 3JIEKTPOCTATUYECKOTO

I10JI4.
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7. Pasnocts mnorenumanoB. Ilorenmman. IloTteHunuman mnonss TodeuHoro 3apsga. [lpuHimn
CYNEPIO3UIHMHU JJISl TTOTCHIINAIOB.
8. Cps3p HaNpsHKEHHOCTH U NoTeHIMana. CUIIOBbIE TMHUU U SKBUIIOTEHIIMAJIbHBIE IOBEPXHOCTH.
9. DaekTpuyeckoe mnose B BemecTse. Bekrop nomispuzanum.
10. Bekrop anekTpuyeckoid HHIyKIHU. [loasipu3yeMocTs U TuaneKTpuyecKast IpOHUIIAeMOCTb.
11. Teopema I'aycca [uist IUAJIEKTPUKOB.
12. DyeKTpOEMKOCTh NPOBOJHUKOB U KOHIEHCATOPOB. EMKOCTB yeIMHEHHOrO IPOBOIHHUKA.
13. EmMKocTh KOHJIEHCATOpA.
14. TInockuit KOHIEHCATOP.
15. Codepuueckuii KOHAEHCATOP.
16. CoenuHeHMst KOHAEHCATOPOB B 3JEKTPUUECKOM LienH. DHEPrus 3apsHKEHHOro0 KOHAEHCaTopa.
17. 3akon Oma B nuddepennuansHoi Gopme.
18. 3axon Oma B uHTerpanbHoil popme. ConmpoTUBICHUE TPOBOIHUKA.
19. TMocnenoBarenbHOE U MAPAILICIIEHOE COSAMHEHUE POBOHUKOB.
20. PaboTa ¥ MOIITHOCTH JIEKTPUUECKOTO TOKA.
21. TenoBoe EHCTBHE AIIEKTPUUECKOTIO TOKA.
22. 3akon Jlxoyns-Jlenna.
23. CTOpOHHHE CHJIBL. DJIEKTPOBIDKYILAS CHJIAa UCTOYHHKA TOKA.
24. 3axoH Oma ¢ y4€TOM CTOPOHHHUX CHIL
25. 3akon Oma 75 3aMKHYTOM 1EMH.
26. TIpaBuna Kupxroda.
27. MaruuTHoe none. 3akoH Amnepa. MHAYKIIHS MarHUTHOTO TIOJIS.
28. 3axon buo-Casapa-Jlamnaca.
29. [lpuHUUMD CyNepHO3ULIMU MAarHUTHBIX MOJIEH.
30. MaruuTHOE 1oJyie OECKOHEYHOTO MPSIMOJIMHEIHOTO MPOBOIHUKA ¢ TOKOM. [loje KpyroBoro BUTKa
C TOKOM Ha €ro OCH.
31. Cuna Amnepa. Cuna Jlopenua.
32. Teopema ['aycca a1 MArHUTHBIX TMOJIEH.
33. Teopema o MUPKYIAIUNA MAaTHUTHOTO TTOJISI.
34. MarauTHOE 1oJie 0ECKOHEYHO JITMHHOTO COJICHOHUIA ¥ TOPOUAATLHON KaTYIIKH.
35. TlonsaTwme o qua-, mapa- u peppoMarHeTH3Me.
36. Teopema 0 HUPKYIALMUN MATHUTHOTO T10JIsl B BEIIECTBE.
37. SIBneHue 3MeKTPOMarHUTHON MHIYKIMU. 3akoH Papajaes A1 3IeKTPOMarHUTHON UHIYKIIUH.
38. Ilpasuno Jlenma.
39. Camomnnykuwus. MTHIYKTHBHOCTB.
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40. B3auMOWHIYKIIHSL.

41. DHeprus MarHUTHOTO IOJIS KaTyHIIKU ¢ TOKOM. OObEMHAs IIIOTHOCTh YHEPTUU MAarHUTHOTO TIOJIS.
42. Tlepexonnsie mpouecchl B RC- u RL-iensix.

43. YcnoBue KBa3UCTAIIMOHAPHOCTH.

44. KonebaTelbHbII KOHTYP.

45. CoOcTBEeHHAs 4acTOTa HE3aTYXAIOIIUX KOJICOaHMIA.

46. 3aryxarommue KojeOanus. Jlorapudmudeckuit  IEKpEeMEHT 3aTyXaHUs U JIOOPOTHOCTh
KoJ1e0aTeIbHOr0 KOHTYpa.

47. IlomyueHue nepeMeHHOro TOKA.

48. Pesucrop B 1eNU NEPEMEHHOTO TOKA.

49. TennoBoe AeiicTBUE EPEMEHHOTO TOKA.

50. JleficTByroliee 3HaUCHUE HATIPSKEHUS U CUJIBI TOKA.

51. KonpeHcaTop u KaTymiKa HHAYKTUBHOCTH B LIEMTH IEPEMEHHOTO TOKA.

52. Pe3onanc B nenu nepeMeHHOTo ToKa. [Ipeobpa3zoBanne mepeMeHHOTO TOKA.

53. Tpancdopmarop.

54. O6o06menus Teopun Makcperia. BuxpeBoe anektpuyeckoe mose. Tok cMerienus. [Ipumepsr.

55. Cucrema ypaBHeHmit MakcBelia B MHTETpalbHOH (opme.

56. Cucrema ypaBHenuii Makcsemna B quddepernnanpaoil popme.

57. Illkana 37€KTPOMAarHUTHBIX BOJIH.

Pa3nea 4. BostHoBble nponeccsl. OnTuka.

1. BosHOBOE ypaBHEHHUE.

2. YpaBHEHHE MOHOXPOMATHYECKOH OETyIIei BOIHEI.

3. OCHOBHBIE XapaKTEPUCTHKH BOJIH.

4. DnekTpoMarHuUTHbBIE BOJIHBL. BoHOBOE ypaBHEHUe.

5. CKopocTh pacnpoCTpaHEHUs 3JEKTPOMAarHUTHBIX BOJIH.

6. DnekTpomarHWTHas mpupona cBeTa. ONTHYECKHH M BUAMMBIA JHANA30HBI 3JIEKTPOMAarHUTHBIX
BOJTH.

7. BonHoBoe ypaBHeHue. CKOpOCTh CBeTa.

8. T'apmonmueckas BoJHa.

9. IInockue u chepuyeckne BoaHbL. BoaHOBOM PpoHT.

10. TMonsipu3anusi AMEKTPOMArHUTHBIX BOJH. JIMHEHHAs, KpyroBas, JIUIMITHYECKAas MOJSPU3AIINH.
EcrecTBeHHBIN CBeET.

11. HemonoxpomMarudeckue BoiaHbl. CIIEKTpabHBIN COCTaB CBETOBOI'O UMIIYJIbCA.
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12.
13.

WuTepdepeHiys MOHOXpOMAaTHUYECKUX BOJIH.

HBynyueBas wuHTepdepenuus. Cynepno3unus IUIOCKMX BOJH. Pa3HocTh Xoza.

UHTEPPEPEHIMOHHBIX MAKCUMYMOB U MUHUMYMOB.

14.

WUnrtepdepeniuss B TOHKHUX [UieHKax. [lonocel paBHOW TOJIIMHBI U PAaBHOTO

[IpocBeTiieHUE ONTUKMU.

15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.

WuTepdepenimonnsie npudopsl. bunpusma.

bunun3a.

HNutepdhepomerp Maiikenbcona. [Ipumenenne narepdepeHIInOHHBIX TPUOOPOB.
IIpunnun [Mtolirenca-Ppenerns.

Hudpakius ceera Ha menu. JudpakiimoHHas pacxoauMOCTb.
Judpakimonnas pemeTka. Pazpemaromias crniocoOHOCTb.

3aKOHBI OTPAKEHUS U MPETOMIICHHUS.

[Tonspusanus cBeTa pu OTPAKEHUHU U IIpeJIOMIIeHUH. Yrou bprocrepa.
KoadduumeHTs! 0TpaKeHHs U MPEIOMIICHHS CBETA.

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

Jucnepcus cBeTa.

BosiHoBOI naker. ['pynnoBas CKOpOCTb.

Pa3nea S. KBantoBas ¢pusuka.
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3axon Kupxroda.

AOGCOIIOTHO YepHOE TeJ0 U ero Mojienb. 3akoH Ctedana-bonbiivana. 3akonsl Buna.
KBanToBas Teopus temnoBoro uznyuenus. opmyna [lnanka.

OnTtuyeckas MUPOMETPHUSL.

doTtornexTpudeckuit 3hHeKT.

Dddext KomnTona u ero o0ObsiICHEHNE HA OCHOBE 3aKOHOB PEIIATUBUCTCKON MEXaHUKH.
KopniyckynsipHast Teopusi CTpO€HHUS BEILIECTBA.

Mogens aroma TomcoHa

OmeiTel 1 popmyna Pesepdopra.

[TocTtynatet bopa.

OnbiTel @panka u ['epua.

BonnoBele cBOMCTBA YaCTHII.

Omnsithl [leBuccona u Jlxxepmepa. Judpakius 31eKTPOHOB.

I'unoresa ne bpoitns.

[Tpunnun HeonpeneneHHocTH [ aiizenOepra.

VYciaoBus

HaKJIOHA.

89



16. VYpasuenwue Llpénunrepa.

17. BonnoBast ncu-QyHKIUS U ee PU3NIECKUIl CMBICT.

18. ATOMHOE SAPO M €r0 OCHOBHBIC XapaKTEPUCTUKHU. 3apsI0OBOE U MACCOBOE €I1a.

19. SnmepHbie CHIIBI M KX IPUPOJIA.

20. W3oTorbl, U30MEpPHI ¥ H300apHhI.

21. EctecTBeHHas paJAMOaKTHBHOCTh. 3aKOH PaHMOAKTHUBHOIO pacrana. PaguoakTuBHOE paBHOBECHE
o-pacriaj.

22. TynnenbHbIN 3D dekT, B-pacnan. IIEKTPOHHBIN 3aXBar.

23. CrpyKkTypa 3JeMeHTapHbIX yacTuil. KBapku.

5.3. llIkaJbl OlIEeHKHU 00pa30BaTeIbHbIX JOCTHKEeHH

PeliTuHTrOBas OLIEHKA 3HAHUH SBJISCTCS MHTCTPAIbHBIM [TOKA3aTeIeM KauyeCTBa TEOPETUUCCKUX
nu HpaKTI/I‘-ICCKI/IX 3HaHI/If/'I U HABBIKOB CTYZIGHTOB 10 AUCHUIINIMHE MW CKJIaAbIBACTCA M3 OICHOK,
HOJIy‘IeHHI)IX B X04€ TGKYHIGFO KOHTpOJ’Iﬂ u HpOMe)KYTOHHOﬁ aTTeCcTalnuu.

Pe3ynbpTaThl TEKylIero KOHTPOJS W IMPOMEXKYTOYHOW aTTECTAIlMM IMOJIBOMSATCS IO MIKAlle
0aJIbHO-PEUTUHIOBOM CHCTEMBI.

[IIkama KakxI0ro KOHTPOJIBHOTO MEPONPHUSATHS JISKHUT B mpenenax oT 0 10 yCTaHOBIECHHOTO
MAaKCHUMAJIBHOT'O 6am1a BKIIFOUUTCIIBHO. I/ITOFOBaﬂ arTecranusa 110 AUCHUIINIMHE OLCHUBACTCA IIO0 100-
OayUTHbHOM IIKaJle W MPEeNCTaBIsieT co00i cymMMy 0amioB, 3apabOTaHHBIX CTYACHTOM MPHU BHITOTHEHUH
3aJlaHu# B paMKax TEKYIIEro U MpOMEKYTOYHOTO KOHTPOJIS.

Ntorosas ouieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIIEH IIKAIOM:

Cymma OamtoB | Onenka no 4-ex 6amibHOH OreHka TpeboBaHusi K  YpPOBHIO  OCBOEHUIO
LIKajue ECTS y4eOHOH TUCIUITIIMHEI
Ouenka «OTIIMYHOY BBICTaBIISIETCS]

CTYJCHTY, €CIH OH TJIyOOKO W TIPOYHO
YCBOMIT MIPOTPaMMHBIH MaTepua,
MCYEPIBIBAOIIE, TTOCTIEI0BATENHHO, Y€TKO
90-100 5 — «omauunoy A
Y JIOTHYECKU CTPONHO €ro M3Jiaraer, yMeeT
TECHO YBS3bIBaTh TEOPHIO C TPAKTHUKOMH,

HCIIOJIB3YCT B OTBETC Marcpural

MOHOTpa(UUecKOl JINTEpaTyphI.

85-89 B O1enka «XOpOIIO» BBLICTABIIIETCS
4 — «xopouto» )
75-84 C CTYyIGHTY, €CIIi OH TBEPAO  3HAET
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MaTepuan, TPaMOTHO U IO CYIIECTBY|
70-74 W3JIaraeT €ro, He JAOIMYCKasl CYIIECTBEHHBIX

HETOYHOCTEH B OTBETE Ha BOIIPOC.

65-69 Ouenka «yJIOBJIETBOPUTEIIHHO):

BBICTABJISICTCSL CTY/ICHTY, €CJIM OH HMMeeT
3HAHHS TOJBKO OCHOBHOTO Marepuala, HO
3 - HC YCBOWJI €ro JeTaliei, JOoImycKaeT
60-64 «Y008IEMBOPUMENLHOY E HETOYHOCTH, HEAOCTATOYHO MPABUIIHHBIC
(GOpMYITMPOBKH, HAPYIICHUS JIOTHYECKOH
[OCJICIOBATEIbHOCTH B H3JI0XKEHUH

[IporpaMMHOIro Marcpuasia.

OueHka «HEYJI0BJIETBOPUTEIILHO)
BBICTABIIIETCS  CTYJEHTY, KOTOPBIH HE
3HAeT 3HAYUTEIbHON YaCTH IPOrPaMMHOTO

Marepuajia, HAOIIYCKACT CYIICCTBCHHDBIC

2 - OIIMOKH. Kax MpaBuIIo, OIICHKY
Huxe 60 F
«HEY0081eME8OPUMENLHOY «HEY/IOBJICTBOPUTEIILHOY CTaBUTCS
CTyZIEHTaM, KOTOpBIE HE MOTYT,
IPOJIOIIKUTD oOyueHue 6e3
JOITIOJIHUTCIIbHBIX 3aHSATHI 110

COOTBETCTBYIOLIEH TUCIUIIIINHE.

6 YYEBHO-METOJNYECKOE " NHOPOPMAIIMOHHOE OBECIIEYEHHUE
AU CHOUTIJINHbI

OCHOBHAS JIMTEPATYPA:
1. CuByxun /JI.B. O6umii kypc ¢puzuku. Yue0. nocodue: s By3os. B 51. T.1. Mexanuka - 4-e usn.,
crepeot. - M.: ®DUSMATIIUT; U3n-so MOTH, 2002. -560 c.
2. CasenbeB U.B. Kypc o6meit pusuxn: Yueb.: B 5 xu Ku. 1: Mexanuka. M.: OO0 «/3xatenscTBO
Actpenby: OO0 «M3parensctBo ACT» 2002. - 336 c.:ui.
3. Uponos M.E. Mexanuka. OCHOBHbIE 3aKOHBL. - 5-€ u3d., ucop. - M.: JlaGopatopus ba3oBbix
3uanuii, 2001. - 320 c.
4. Uponos U.E. 3agaun no oOmieit pusuke. Yued. mocodue Ay By30B. 4-€ W3/., UCIPABICHHOE. -M.:
Jlaboparopust bazoBeix 3nanmii, 2001. -432 c.
5. Uponos N.E. 3agauu no obmeit pusuke. Yued. [locobue. 9-e uzn., crep. - CII6.: «Jlanb», 2005.-

416 c.
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6. Ilognecusrit J.B., leneneB A.A. Jlabopatopusiii mpaktukym. Yacte [. duszmueckue OCHOBBI
MexaHuku. - Capos: Cap®THU, 2007. - 56 c.

7. CuByxuH JI.B. O6mmii xypc ¢usuku. Yuebd. mocodue: s By3oB. B 51. T.II. Tepmogunamuka u
MoJIeKyJisipHas (pu3suka - 4-¢ usm., crepeot. - M.: ®DUSMATIINUT; U3a-Bo MDTH, 2002. - 576 c.

8. CasenneB U.B. Kypc ¢usuku: Yue6.: B 3-x 1. T. 1: Mexanuka. MonekynspHas ¢usuka. M.: Hayka.
I'n. pen. ¢us.-mat. aur., 1989. - 352 c.

9. Uponos MN.E. ®usuka makpocrucreM. OCHOBHBIE 3aKOHBL. — 5-€ u31., ucnp. — M.: Jlaboparopus
bazosrix 3uanmii, 2001. - 200 c.

10. Tlomnmecuwiit JI.B., IlenemeB A.A. JlabGoparopHblii mpakTUKyM. MexaHWKa >KUIKOCTEH.
Tepmonnnamuka u monekyisipHas ¢pusuka. - Capos: Cap®TU, 2005.-40 c.

11. Cusyxun JI.B. O0mmii kype ¢puzuxu. Yueb. nocodue: s Byzos. B 5t. T.IL. Dnexkrpuuectso - 4-
e u3j., crepeot. - M.: ©USMATIIUT; Uzg-Bo MOTH, 2002. - 656 c.

12. CagenneB U.B. Kypc obmeit ¢pusukn: Yue6.: B 5 kxu Ku. 2: DnekrpudecTBo U Maraetusm. M.:
000 «HMznarensctBo AcTpenby: OO0 «M3marensctBo ACT» 2002. - 336 c.:um.

13. UponoB WU.E. Dnextpomarneru3m. OCHOBHbBIE 3aKOHBI. - 3-¢ u3M., ucop. -M.: JlaGopatopus
bazoseix 3nanuii, 2000. - 352 c.

14. Uponos U. E. BonHoBbie mporecchl. OCHOBHBIE 3aKOHBI: Y4eOHOe mocoOue ais By30B. - M.,
Jlaboparopust bazoBbix 3nanmii, 1999.

15. Cagenbes U.B. Kypc o6meit ¢pusuxu. T. 4, - M., Actpens ACT, 2002.

16. CagenbeB U.B. CoopHuK BONpOoCOB U 3a7au 1o obmei ¢pusuke. - M.: Hayka, 2004.

17. Cusyxun J[.B. O6muii kypc ¢pusuxu. T. [V. Ontuka- M., DUSMAT-JIUT, 2002.

18. CagenbeB U.B. Kypc o6mieii ¢pusuku. YueOHOe mocodue st BTy30B. B 5-u kH. kH.5. KBanToBas
ontuka. ATomHas ¢pusuka. @usuka Teporo tena. Gu3nka aTOMHOTO SAApa U AIEMEHTAPHBIX YaCTHIL.
-M.: Actpens-ACT, 2002.-208c.

19. Jermad A.A., SABopckuit b.M. Kypc ¢usuku. Yae6HOe mocodue mist BTy30B.-M.: Beicm. Ilk.,
2002. 718c.

20. Cusyxun JI.B. Kypc obmeit pusuxu. T. V. AtomHas u siaepHas ¢pusuka. M., duzmariur MOTH,
2002., 782c.

21. Bepesun U.A. Snepnas ¢puzuka. Koncnexr nekiuii. Yaeonoe mocooue. Cap-OTH, 2003.-66 c.

JOIMOJIHUTEJIbHASA JIUTEPATYPA:
1. Jlannc6epr I'.C. Onrtuka. - M.: Hayka, 1976.
2. MarBeeB A.H. Onruka. - M.: Breicmas mkoia, 1985.
3. H.U. Kaniutuesckuii. Bomnosast ontuka, - M., Hayka, 1971.
4. E.W. byrukos. Onruka. - CI16, HeBckwuit JInanekt, 2003.
92



5. M. bops, 3. Bonbd. «OcHoBeI onTHKU», M., "Hayka", 1970 r.

7 MATEPUAJIBHO - TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHbI
MartepuanbHO-TEXHHUECKOe OOECIeUeHne BKJIIOYaeT B Cce0s CHEUaIbHO 00O0pYIOBAaHHEBIE
KaOMHEThl U ayIUTOPHH: KOMIIBIOTEPHBIE KJIACChl, ayIUTOPUH, 0OOpYIOBaHHE MYJIbTUMEIUHHBIMHU

CpeacTBaMH O0y4YEeHHUSI.

8 OBPA3OBATEJIBHBIE TEXHOJIOI'UN

B cootBerctBum ¢ tpeboanusimu OC HUAY MUODOU no BO no HampaBieHUIO MOATOTOBKH
03.03.01 «IIpukmamHple MaTemaThka # (U3UKa» peaau3alnus KOMIIETCHTHOCTHOTO IT0JX0/a
MpeycMaTpuBaeT MIMPOKOE UCIOIB30BaHUE B Y4EOHOM IMPOLIeCcCe aKTUBHBIX M MHTEPAKTUBHBIX (HOpM
MIPOBEJICHUS 3aHITHI B COYCTAHWM C BHEAYIUTOPHON pabOTON ¢ MeNbio GOPMUPOBAHUS U PA3BUTHS
po(ecCHOHATLHBIX HABBIKOB CTYICHTOB. B paMkax yueOHOTo Kypca CTyIeHThI paboTaroT C JEKIIUSIMU

peKOMCHﬂOBaHHOﬁ HHTepaTypOﬁ, T'OTOBATCA K KOHTpOJ’IBHOﬁ pa60Te, BBIINNOJIHAKOT JOMAIIHUC 3aaHNA.

9 METOAUYECKHE PEKOMEHJALMMU IIO OPrAHM3ALIUU U3YYEHUA
JACHUILIAHBL  (JJIS IIPEIIOJIABATEJIN U CTYJIEHTOB)

[TpriMepHBIM yueOHBIM IUIAHOM HA M3Y4YE€HHME AUCLMILIMHBI OTBOJUTCS MATh ceMecTpoB. B KoHIe
Ka)KJIOT0 CeMeCTpa IPeIyCMOTPEH 3aueT U dK3aMeH.

N3yuenne yuebHON nucrumiuHbl «O0mas ¢pu3nka» mnpeanojaraeT OBjlaJieHHue MaTepuaaaMu
JIEKUUH, yueOHMKa, IPOorpaMMbl, paboTy CTYJIEHTOB B XO/€ NMPOBEJCHUS CEMUHAPCKUX 3aHATHUH, a Takke
CHCTEMaTUYECKOE BBIIIOJHEHUE 3aJJaHUM JJI1 CaMOCTOSTENbHON paboThl CTy/eHTOB. B ocHOBe MeTona
nu3ydenus obmero kypca ¢usuku B Cap®TU nexxur maes enuHcTBa GU3MKU KaKk HAYKH U TIIyOOKOM
B3aMMOCBS3H Pa3JIMYHbIX €€ YacTel. JJaHHbIM METO/ yIeseT IIaBHOE BHUMAHNUE N3YYEHHUIO OCHOBHBIX
MPUHIUIOB (PU3UKHU U TTO3BOJISET 3aJI0KUTH IPOYHYIO OCHOBY (DYHAaMEHTAIbHBIX 3HAHUH.

B xome nekimii pacKphIBalOTCS OCHOBHBIE BOMPOCHI B paMKaxX pacCMarpyUBAEMOW TEMBbI, JIENAIOTCS
aKIIEHThl Ha HauOoJiee CIIOKHBIE M UHTEPECHBIE MOJTOKEHHS N3y4aeMOro Marepuasa, KOTopble JOKHbI ObITh
NIPUHATBI CTy[EHTaMU BO BHUMaHME. Mareprasl JEKIMI SBISIIOTCS OCHOBOM JUIS TIOATOTOBKHM CTY/EHTa K
CEMUHAPCKUM 3aHSTHUSIM, JJAOOPATOPHBIM paboTaM M BHIIIOIHEHHUS 3a/ITaHUI CaMOCTOSITENbHOM paboThl. Taroke
JUIsl CaMOCTOSITENIbHOM TONTIOTOBKU Pa3JeyioB, YKa3aHHBIX IperojaBaTeneM, HeoOXoquMa JIMTepaTypa,
KoTopast HaxonuTcs B ondmoreke Capd®TU HUAY MUDU.

OCHOBHOH LIEJIBI0 CEMMHAPCKUX 3aHATHH SIBJISIETCS KOHTPOJb 3@ CTENEHBIO YCBOEHHS IPOMIEHHOTO
Marepuaia, XOJOM BBIIONHEHHs CTYAEHTAaMH CaMOCTOSITENIbHOW pabOThl M PaccCMOTpeHHe Haubolee

CJIOXKHBIX U CIIOPHBIX BOIIPOCOB B paMKaxX TEMbI CEMUHAPCKOI'O 3aHATHS.
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CamocrositenbHast paboTa CTYACHTOB BKJIIOYAET TIOATOTOBKY K CEMHHApCKUM 3aHSTUSIM B
COOTBETCTBUM C BONPOCAMH, NPEACTAaBICHHbIMU B PII 1o aucuMIUIMHE, BBITOJHEHWE 3aJaHUN Ui
CaMOCTOSITETIbHOM PabOThI CTYAEHTOB, PELICHHE TECTOB M 3ajay, Ap. 3afaHus Al CaMOCTOSTEIbHOMN
PabOThI BHIMOJIHSAIOTCS CTYJIEHTOM B IMCBMEHHOM BUJIE.

[Ipu HeoOxomumocTH B mpoliecce paboThl HA/l 3aJaHUEM CTYIEHT MOKET MOTYYUTh UHIUBUIYATIHHYIO
KOHCYJIBTALIMIO Y ITPETIO1aBaTelIsl.

Kpome Toro, npeaycMOoTpeHO MpOBEICHNE UHAUBHTYAIbHON PabOThI (KOHCYIIBTALMIA) CO CTYJICHTaMU B
XOZI€ U3y4EHUs MaTepraia JaHHON JUCIUILIMHBI.

[IpenogaBanue MUCHUILUIMHBI TPeOyeT B KaKI0W TeMe BbLACTUTH Haubosiee BaxKHbIE, 0a30BbIE
MOMEHTHI U C/IeJIaTh akleHT Ha HuX. [Ipennaraercs:

- B pazzene 1 oOpatuTh BHUMAaHKUE Ha YPaBHEHUS, OMUCHIBAIONINE 3aKOHBI JIBHXKCHHS TEJ, KaKk Ha
nudepeHnuanbHble ypaBHEHUS;

- B pazjiene 2 o0paTuTh BHUMaHHUE Ha 3aKOH coXxpaHeHus sHepruu (1-e Hayamo TepMoIuHAMUKHN)
M 3aKOH, ONPEACISIOMMA  HampaBJICHHE TEPMOJMHAMUYECKHX MPOIECCOB  (2-¢  Hayaio
TEPMOJUHAMUKN );

- B pazzene 3 oOpaTUTh BHUMAaHHE Ha 3aKOHBI IMEPEMEHHOIO U TMOCTOSHHOI'O TOKOB, a TaKXkKe
OCHOBHBIE 3aKOHBI MarHeTU3Ma (3aKOH 2JIEKTPOMAarHUTHON HHAYKIUHU, 3akoH buo CaBapa Jlamnaca);

- B pasnene 4 oOpaTUTh BHHMAHHME Ha BOIPOCHI, Kacalolldecs BOJHOBOW MPHUPOJBI CBETa
(uHTEpPepeHIuio, AMPPaKINI0, MOJITPU3ALINIO, TUCIIEPCHIO);

- pazgene 5 oOpaTuTh BHUMaHUE HA BOMPOCHI, Kacaroliuecs ABOWCTBEHHON MPUPOABI YaCTHII,

CTPOCHUS aTOMa U sgapa.

ITporpamma cocraBieHa B coorBeTcTBUU ¢ TpeboBanusmMu OC BO HUAY MUDU k obs3arensHOMY
MUHUMYMY COJEp)KaHUS OCHOBHOW 0Opa3oBaTeIbHON MpOrpaMMbl IO HANpaBJIEHHIO MOJITOTOBKH

03.03.01 IIpuknagHble MaTeMaTuKa U (pU3HKA.

IIporpammy cocraBuJI: Kyznenos IL.I'., Kocsx E.T'.

Penenzenr: leBsaxos H.C.
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