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

CEeMECTPOBBIMU Y4YEOHBIMHU IJIaHAMU akajgemMuueckux rpynn OUTI, OTD na 202 1202

y4eOHBIN TO/I.

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

y4€OHBIN TO.

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

yueOHBIi TO/I.
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[Iporpamma nepeyrBepskaeHa Ha 202 /202 y4eOHBIN TOJl C U3MEHEHUSMH B COOTBETCTBUU C
CEeMECTPOBBIMU Y4E€OHBIMHU IUTaHaMU akajemuyeckux rpynn OUTI, OTD na 202 /202

y4eOHBIH rof.

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

[IpexncraBnena nporpamma o0riero Kypca Gpu3uku, paccuutanHas Ha 3 cemectpa. [IpuBenena mo-

HEACTIbHaA pa36I/IBKa HU3y4aCMbIX TEM, HOMEpa 3a4a4, pCiIacMbIX Ha CEMHHapax, MpUMEPLI KOHTPOJIb-

HBIX pa60T, 3aa4u Ojid CaMOCTOATECIIbHOIO pEIICHNUs, CIIMCOK peKOMeHﬂyeMOﬁ JIUTCPATYPBhI.

1. IIEJIA U 3AJIAYA OCBOEHMS YYEFHOM JJAUCHUILINHBI

B ocnoBe Metona uzydenus oduiero kypca pusuku B Cap®@TU HUAY MUDU nexut unes eaun-

cTBa (PM3MKMU KaK HAyKH M IIyOOKON B3aMMOCBSI3U PA3IMYHBIX ee uacTed. [laHHBIH MeToj yaemnser

rJIaBHO€ BHUMAHUEC U3YYCHHNIO OCHOBHBIX ITPUHIIUIIOB (1)I/ISI/IKI/I 1 IMO3BOJIACT 3aJI0KUTh ITPOYHYIO OCHO-

BY (hyHIaMEeHTaIbHBIX 3HAHUH.

3anagamu o01Iero Kypca GU3MKu SABISIOTCS:

CO3/IaHHE y CTYJACHTOB OCHOB JOCTaTOYHO IIMPOKOW TEOPETHUYECKOH TOITOTOBKH B O0JIACTH
busuku;

YCBOCHHE OCHOBHBIX (DM3MYECKHX SIBIICHHI M 3aKOHOB KJIACCHYECKOW U COBPEMEHHOUN (DU3HKH,
METO/I0B (PU3NYECKOTO HCCIICIOBAHUS;

(dbopMHUpOBaHKE Yy CTYACHTOB HAYYHOTO MBIIUICHHS ¥ TOHUMAHHS TPAHUI] TPUMEHUMOCTH pa3-
JUYHBIX (PU3NYECKUX MOHATHUMN, 3aKOHOB, TEOPUN U YMEHUS OICHUTH CTENEHb JOCTOBEPHOCTH
PE3YJIbTaTOB, TOJYYEHHBIX C TOMOINBIO AKCIEPUMEHTATBHBIX HIIH TEOPETHYECKUX METOJIOB
HCCIICIOBAHNH;

M3YYCHHE MPUEMOB M HABBIKOB PEIICHHSI KOHKPETHBIX 3a/1a4 U3 Pa3HBIX 00JIacTe (UMK, I1O-
MOTAIOIUX CTY/ICHTaM B JIAJIbHEHIIIEM pemaTh HHKCHEPHBIE 3a1a4H;

03HAKOMJICHHE CTYJICHTOB C COBPEMEHHBIMH M3MEPUTEIHHBIMU MPUOOPAMH M HAYYHOH arma-
paTypoi, a Takxke oTpaboTKa HAYaTbHBIX HABBIKOB MPOBEACHUS SKCIIEPUMEHTAIBHBIX HAyYHBIX

HCCIIeI0BaHUM Ppa3INYHBIX (I)I/ISI/I‘ICCKI/IX SIBIICHUM 1 OLICHKH MOTrpeIIHOCTU H3MepeHHI>i.

3HaHUS U IPAKTHYECKHUE HABBIKH, MOTy4YeHHbIE B Kypce «Du3nka» UCIoNb3yloTcs 00y4aeMbIMU

pH pa3paboTKe KypCOBBIX U TUIIJIOMHBIX paloT.

2. MECTO YYEBHOMH JJUCHHUILJIMHBI B CTPYKTYPE OOII BO

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

cnenuanbHOCcTH 11.03.04 «DNEeKTpOHMKA M HAaHOZJIEKTPOHUKA» M TPEAIONIAraeT y CTYIEHTOB BIajie-

HHUE OCHOBHBIMU IMOHATHAMHA HIKOJIBHOI'O KypcCa Ousznku.



3. POPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJIbTATbBI ObYYEHUSA

O)KI/II[aeTCH, 4TO B pC3YyJIbTAaTC OCBOCHUA JUCHUIINIMHBI CTYJACHT HpI/IOGpeTCT CJICAYIOIUC KOM-

NCTCHI UM

YuuBepcanbHblie U o0menpogpeccuonaibuble komnerenuu (YK, OIIK)

Koa u HamMeHOBaHNE KOMIIETEHIIMH

YK-1 CriocoGeH oCyIIECTBIATh T0-
UCK, KPUTUYCCKUH aHAINU3 M CUHTE3
nHPOpPMAIIMY, TMPUMEHATh CHCTEM-
HBIA MMOAXOJ JUIS PEIICHUs MOCTaB-
JICHHBIX 337124

OIIK-1 CroocobeH HCIOJIb30BAThH
IIOJIOKEHUS, 3aKOHBI M  METOIbI
€CTECTBCHHBIX HAYK M MaTeMaTHKH
JUIS PEIICHUs 3a/ad HHKESHEPHOU
JEATEILHOCTH

Kon u HauMeHOBaHHe HHIMKATOPA JOCTUKEHHS] KOMIIETeH-
10701

3-YK-1 3naTth: MeTonauku cbopa u 0O0pabOTKH HH(POpPMAIINH,
aKTyaJbHbIE POCCHIICKHE U 3apyOe HbIE HCTOUYHUKU MH(OpMa-
nuu B cdepe npodecCHOHATbHONU NeATEIbHOCTH; METOJ CH-
CTEMHOI'0 aHaJIN3a

V-VYK-1 YMerh: npuMeHsITh METOAMKHU TOUCKa, cOopa U obpa-
00TkH WHGPOPMAIUU; OCYIIECTBISITh KPUTUYCCKUU aHAIU3 |
cuHTe3 UHGOpMAIUH, MTOITYYSHHON U3 Pa3HbIX HCTOUHUKOB
B-YK-1 Bnaners: MeTogamu moucka, coopa u o0pabOTKH, KpH-
TUYECKOT0 aHaM3a W CHUHTe3a MH(POpPMAIMU; METOAMKOW CH-
CTEMHOTO TOAXO0a JJIsi PEIICHHS TTOCTABJICHHBIX 3a71a4
3-OIIK-1 3HaHHe OCHOBHBIX 3aKOHOB BBICIICH MAaTEMAaTHKH,
oOuieil u reopeTnyeckoil GU3NKHU, TPUMEHUTEIBHO K UHKEHEP-
HBIM 3a/1a4aM
V-OIIK-1 YMmenne npuMeHsATh OCHOBHBIE TTOJIOKEHUS U 3aKOHBI
BBICIIICH MaTeMaTHKH, OOIIel M TeOpeTHUeCKOl (hU3HUKH, ecTe-
CTBEHHBIX HAYK K PEIICHUIO 33]1a4 HHXCHEPHOMU JCSATEILHOCTH
B-OIIK-1 Bnanenme MetomamMH BBICIIEH MaTeMaTHKH U €CTe-
CTBEHHBIX HAayK NPUMEHUTEIBHO K 3a/ladyaM JJICKTPOHUKU U
HaHORJIEKTPOHUKHU

OIIK-2 Cnoco0OeH caMOCTOSITEILHO
MIPOBOANTH AKCIICPUMCHTAIbHBIC
HCCIIEIOBAHUS U HCIOJIB30BaTh OC-
HOBHBIE TIpUEMBI 00pabOTKH U
MIPEJICTABJICHHS TTOJIYYCHHBIX JIaH-
HBIX

3-OIIK-2 3HaHue TUMOBBIX METOJIOB (PU3NYECKUX U3MEPEHUN
V-OIIK-2 YMenue aHanu3upoBaTb M 00pabaThIBaTh JIaHHbBIE
(U3MYECKOTr0 IKCHEPUMEHTa U MPEACTaBIATh UX B SCHOM H
yno6Ho# dopme.
B-OIIK-2 BnaneHue HaBbIKaMu OOpaIIeHUs C TUIIOBBIMH IIPH-
O0opaMu A 3NIEKTPOHHO-PU3UUECKUX M IJIEKTPOTEXHUYECKHUX
U3MEPEHUIN




4 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILIAHBI
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Cemectp 2
Pa3pen 1. ®usuueckue oc-
HOBBI MexaHuku. Tepmo-
ANHAMMKA W MOJIEKYJISIP-
Has pu3uka
Tema 1.1 Beenenue. Kune- 3, YO (1-2)
MaTuKa JBWXEHUSI MaTepH- 1,2 4 4 5 2
aJIbHOM TOYKH
Tema 1.2. 3akonbsl HeloTOHA. 3, YO (3-4)
Hekoropsle cnencreus u 3.4 4 4 4 5 2
MIpUMEHEeHHs 3aK0OHOB Hbto-
TOHA
Tema 1.3. Pabota u sHeprust | 5,6 4 2 4 5 13, YO (5-6) 3
Tema 1.4. Mexanuka TBEp- 789 5 4 3 5 113, VO (7-9) 3
JIOTO Tena.
Tema 1.5. Mexanuueckue 10 2 2 4 5 13, YO (10) 3
KosneOaHus
PyGe:kHblii KOHTPOJIb 10 Kontp. Nel (10) 10
Tema 1.6. Beenenue. Tem- 11.12 4 4 4 5 I3, V0 (11-12) 3
neparypa




Tema 1.7.. [lepBoe Hayao 13.14 4 4 5 I3, YO (13-14) 3

TEPMOTUHAMHUKHI

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

TEPMOIMHAMHKH.

Tema 1.9. ®azoBbic paBHO- 16 5 5 4 8 13, YO (15) 3

BECHS Y NIPEBPALICHUS

Py0exHBI KOHTPOJIb 16 Koutp. Ne2 (16) 10

IIpome:kyTouHas aTTecTa- JK3aMeH 50

nusi

IocemaemocrTs 5

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

Pa3nea 2. DiekTpudecTBo 1

MAarHeTH3M

Tema 2.1. DiekTpruecKoe 12345 10 5 8 9 13, VO (1-5) 5

noJie

E:ra 2.2. DnexkTpuyecKuit 6.7 4 6 5 10 3, YO (6-7) 5

PyGeskHblii KOH-TPOJIb 7 Kontp. Nel (7) 10

Tema 2.3. Marautnoe mone | 8,9,10,11 8 6 8 9 13, VO (8-11) 5

Tema 2.4. HepreHHBIH 12.13,14.15 5 5 3 10 I3, YO (12-15) 5

AIIEKTPUIECKUI TOK

Telzqa 2.5. Cucrema ypaBHe- 16 4 4 10 13, YO (16) 5

Hu Makcsesuia

Py0e:xHBIN KOH-TPOJIb 16 Kontp. N2 (16) 10

IIpome:xxyToyHasi aTTrecra- SK3aMeH 50

nusi

ITocemaemocTs 5

Hroro 3a 2 cemectp | 32 | 32 | 32 | 48 100
Cemectp 4

Pa3znen 3. BosiHoBbIE IPO-

neccbl. Onruka. KBanro-

Bas (pu3MKa

Tema 3.1. Bonnsl B ynpyrux | 1,2 4 2 6 5 13, YO (1-2) 2




cpenax
Tema 3.2. DnexTpoMaruut- 3 2 2 5 13, YO (3) 2
HBIC BOJIHBI

Tema 3.3. dotomerpus. 45 4 2 6 5 13, YO (4-5) 9
["'eomeTpuueckasi OoNTHKa

Tema 3.4. UnrepdepeHims 6.7 4 4 6 5 I3, VO (6-7) 9
CcBeTa

Tema 3.5. J/Iludpakmus ceera | 8,9 4 6 4 5 13, VO (8-9) 2
"TI:,Ma 3.6. [lonsipusanus cBe- 10 2 2 5 13, YO (10) 3
Py6e:kHblii KOH-TPOJIb 10 Konrp. Nel (10) 10
Tema 3.7. KBantoBoonTuue- 11,12 4 6 4 5 I3, YO (11-12) 3
CKHE SIBJICHHSI

Tema 3.8. Ctpoenue atoma 13 2 4 2 5 13, YO (13) 3
Tele 3.9. DeMeHTHI KBaH- 14 2 4 5 13, YO (14) 3
TOBOW MEXaHHKH

Tema 3.10. ®u3uka aTOMHO- 3, YO (15-16)

TO siipa U dJIeMeHTapHbIX Ya- | 15,16 4 2 3 3
CTHII

Py6e:kHblii KOH-TPOJIb 16 KonTtp. Ne2 (16) 10
IIpome:xxyToyHasi aTTrecra- SK3aMeH 50
nusi

ITocemaemocTs 5
Hroro 3a 3 cemectp | 32 | 32 | 32 | 48 | 100

*CokpalleHue HauMeHOBaHu# (popM Teky1Iero, pyoe;kHOro 1 MPOMeKyTOYHOTr0 KOHTPOJIS:
YO — ycTHBI onpoc

KonTp. — KOHTpONIBEHAS paboTa

JI3 — nomaniHee 3amaHue



4.2. Copepxanue JMCHUILIMHBI, CTPYKTYPHPOBAaHHOE MO pa3jejiaM (TeMaMm)

JleKUMOHHBIH KYpC

Paznen 1. PusnuecKkue 0CHOBBLI MEXaHUKH

1.1. KunemaTuKa IBUKEHHSI MATEPUATBHON TOYKH

1. OcHoBHbIE IOHATHS U onpeeneHus. MaTtepuanbHas Touka U abcoyoTHO TBEpAOeE Teno. Cuctema
orcuéra. Paguyc-Bexrop. 3akoH aBmxkeHusa. Tpaekropus. Ilyte u nepememienue. CKOpPOCTb.
Yckopenue. 'omorpad ckopocT.

2. PaBHOMEpHOE IBUKEHUE.

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

4. JIBuKeHME TOUYKH [0 OKPYKHOCTH. YTJIOBasi CKOPOCTh U YIioBoe yckopeHue. HopmanbHoe u TaH-
re’uuanbHoe yckopenus. IlonHoe yckopeHnue.

5. CKopoCTb U yCKOpPEHHE MPU KPUBOJIUHEHHOM ABMKEHUU. Panyc KpUBU3HBI TPACKTOPHUH.

6. OTHOCUTENLHOCTH JBHKXCHUA. 3aKOH CII0KEeHHUS CKOpOCTeﬁ.

1.2. 3akonnl HeroToHa. HekoTopsle cjiecTBUS M IPpMMeHeHus 3aK0HOB HboTOHA

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

2. Macca u uMITyasc Tena. Macca — Mepa MHEpTHOCTH Tell. MIMITyabC Tela M CHCTeMBI Tell. 3aKOH
COXPAaHEHUs UMIyJbca JUIsl 3aMKHYTOM CHCTEMBI BYX MaTepUalbHBIX TOYEK. AJJUTUBHOCTb U
3aKOH COXPAaHEHUS MacCChl.

3. Bropoii 3akoH Hetorona. Cuia kak mpou3BOIHAs UMITyJIbca 10 BpeMeHH. Cuiia — Mepa B3auMo-
nencTBrs Ten. Bropoi 3akoH HbroToHa Kak ypaBHeHMeE aBukeHuUs. [IpencraBieHue o pemeHun
ypaBHEHUs IBUKEHHUsS. POib HAaYaIbHBIX YCIOBHM.

4. Tperwuii 3akoH HrploToHa. B3aumoneiicTBue 1ByX MaTepHalbHBIX TOueK. BzaumoneiictBue cucre-
MBI MaTe€pHaIbHbIX ToueK. CHUIIBI B IPUPOJE.

5. 3aKOH COXpaHEHMsI UMITYJIbca JJI CUCTEMbl MaTepUaIbHBIX TOUEK.

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

7. JIBM>KeHHeE Tel ¢ mepeMeHHoi Maccoil. PeaktuBHoe nBrmkenue. @opmymna [{uonkosckoro.

1.3. PaGora u 3Heprus
1. PaGora. PaboTa mocTOSHHON CUIIBI TP NPSMOJIMHEHHOM ABIMKEHHH. PaboTa mpu KpUBOJIMHEHHOM
IBUKEeHUU. MOIITHOCTE.
2. Pabota u kuHeTHYecKas sHeprusa. Teopema 0 KMHETHYECKOM »Hepruu. CBs3b MeXay KUHETHYe-
CKMMHM 3HEPIrUsIMU B pa3iIMYHbIX cucteMax orcuéra. Teopema Kénura.
3. KoHcepBaTuBHBIE U HEKOHCEpBAaTHBHBIC CHIIBL. [lOoTeHIMaNbHAs YHEPTUS. BrIpakeHre KOHCepBa-

TUBHOM CUJIbI U€pe3 NOTEHIHAIBHYIO SHEPTHIO.



. 3aKOH coxpaHeHHs1 MexaHudeckoil suepruu. [Ipumepsl. Konebanus rpys3a Ha npyxune. JBuxe-
HHUE TeJja B I0JIE TSHKECTH. YIIPYTHE COyAapeHus Tell.
. HexoHcepBaTuBHbIE CUIIbI U MeXxaHudeckas 3Heprus. [lonsaTre o BHyTpeHHel sneprun. O6medu-
3UYEeCKHH 3aKoH coxpaHeHus sHepruu. Ilpumepsl. Heynpyrue coynapenus ten. AOCOIIOTHO He-
ynpyrui ynap.

1.4. Mexanuka TBEpaoro reja
. MOMEHT CwiIbl U MOMEHT UMIIYJIbCA OTHOCUTEJIBHO HEIOABUKHOM TOYKU W HEIOJBUKHON OCH.
YpaBHEHHE MOMEHTOB.
. 3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA JJI CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
. BpaieHune TBEpIOro Tena OTHOCUTEIBHO HENOABUKHOM OCH. YTIIOBasi CKOPOCTh Kak BeKTop. Mo-
MEHT MMIIyJIbCa U KMHETHYECKasi dHEpPrus TBEPJAOrO Teja, BPALAIOLIErocss OTHOCUTEIBHO HEIO-
JBUKHOM OCH. MOMEHT MHEpLUHU. Y PaBHEHHE MOMEHTOB JUIsl BpPALEHUsI TBEPAOIO OTHOCUTEIIBHO
HeroABWKHOM ocu. [Ipumepsl. Mastauk O6epoOeka.
. MoMeHT nHepuuu TBEPAOro Tena. BeruncieHne MOMEHTOB HHEPLIUN HEKOTOPBIX OJHOPOJIHBIX TEI
MPaBUILHON TeoMeTpuyecKkoil (opMbl (CTEpKHS, TMCKa, MUINHApa, mapa). Teopema Itoiirenca-
[IreiHepa.
. YpaBHEHMs JBM)KEHUS U paBHOBecHs TBEpaoro Tena. [lonsrue crenenu cBoboxabl. Yucno creme-
Hell cBo0O0/bI TBEPIOTO TeNa. YpaBHEHHUs ABMXKEHHs. Y CIIOBHS PaBHOBECHs. DHEPTHsl JIBUXKYILE-

rocst TBEpIoro Tenna. CKaTbiBaHUE TEJ C HAKJIOHHOU MII0CKOCTH. Crila TpeHUs KaueHUsI.
1.5. Mexannuyeckue KoJe0anus

. OcHOBHBIC TOHATUS M OMpEeNeNieHUs KoyeOaTenbHbIX MpoleccoB. [lepuoanyeckue koneOaHUs.
[Tepron u yactora xKonebanus. 'apmonudeckue konedbanus. CBOOOIHBIE U BBIHYKICHHBIE KOJEe-
OaHusI.

. CBOOOIHBIC HE3aTyXaKONIUE KOJieOaHus Tpy3a Ha MPYXUHE (TApMOHUYECKUM OCIIIILISATOP). Mate-
MaTHU4eCKU MasSsTHUK. OU3NdYecKuil MassTHHK.

. ['apMoHMYECKUN OCIULIATOP C BS3KUM TpeHHeM. JlorapupMuveckuii AeKpeMEeHT 3aTyXaHus |

T0OPOTHOCTH OCIUJUISITOPA.

1.6. TepmoauHaMuKa U MoJIeKyJIsApHas ¢usuka. Beenenune

. MonexynsapHO-KUHETUUECKUN U TEPMOJNHAMUYECKUI MOAXOAb! K M3YUYEHUIO SIBICHUH IMPUPOIBI.
OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIIPHO-KHHETHYECKOW TeOpuH BemecTBa. Mounb BeniecTBa. HYucmo
ABorajpo.

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

KHHETHYECKOM TCOpHUU UCATIBHOI'O ra3a.
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. TemnepaTypa u TepMoauHaMu4ecKkoe paBHoBecue. TemnepaTypHsle mkansl Llenscus u KenpBuHa.
MonekyJIapHO-KUHETUYECKHUI CMBICI TEMIIEPATYPBI.

. PacnpeneneHHe KHHETHYCCKOMN OHCPIuu 110 CTCIICHAM CBO6OI[BI.

5. Makpockonuyeckue (TepMOAMHAMHYECKHE) MMapaMeTphl. YpaBHeHUE cocTosiHUs. KBasucrtatuue-

CKHE ITPOLIECCHI.
. NneanbHblil 1 HeWACAIbHBIN ra3bl. Y paBHEHUE COCTOSIHUS MICATBHOIO Ta3a. 3aKOHbI U€aTbHOTO

raza. YpaBHEHHE COCTOsIHUA raza Ban-nep-Baanbca.

1.7. IlepBoe HA4YAJI0 TEPMOAUHAMUKH

. I[lonsiTie 0 BHyTpeHHel sHepruu. BHYTpeHHss SHEprus uieaqbHOro ra3a. BHyTpeHHss sHeprus
raza Bau-nep-Baanbca.

. Pabota B TepmoguHamuku. PaboTa naeaapHOTo raza B M30Iporeccax.

. Termmooomen. KonunuectBo Temnotel. TemnmoémMkocTs. TemionpoBoAHOCTb. Y paBHEHUE TEILIONPO-
BOJHOCTH.

. IlepBoe Hauano tepmoauHamuku. [IpuMeHeHne mepBOro Havana TEPMOJUHAMHUKU K HM30MPOIEC-
caM ujealIbHOro rasa. TermoéMKOCTh uaeabHOro raza. Y pasuenue Podepra Maiiepa.

. Anumabatudeckuii ipouecc. Ypasuenue [lyaccona.

. [HomuTponuyeckuii mpouecc. YpaBHEHHE TOTUTPOIIBL.

1.8. Bropoe Ha4a/10 TEPMOAMHAMHUKH

. TernoBas mammHa. KoadduuueHt noneznoro neicTBUS TEIIIOBOM MaIIKUHBI.

. PaznuuHble GOpMYIHPOBKM OCHOBHOI'O MOCTYJATa, BBIPAXKAIOIIETO BTOPOE HAayajlo TEPMOJMHA-
Muku (popmynupoBku Tomcona-Ilnanka u Knaysuyca), 1 ux skBuBajJieHTHOCTb. OOpaTuMble U
HeoOpaTHMBble MPOIECCHI.

. Mukn Kapro. Mammuna Kapro n e€ KIIJ[. Teopemsr Kapro. TepmoauHamuueckas mkana TemIe-
patyp.

. HepaBenctBo Knaysuyca. PaBenctBo Kiaysmyca. DHTponus. 3aKOH BO3pacTaHUsl SHTPONUU. DH-

TpOIUs UACATBHOTO raza. JHTponus raa Ban-nep-Baanbca.

1.9. ®a3oBbIe paBHOBECHS M IIPEBPALLCHUSA

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

. IInaBnenue u xpucraumsanus. Y JebHas TEIUIOTa IUIABJICHMUS.

. Ilapoob6pazoBanue u konaeHcanus. Vcnapenue. Haceimennsiit map. Bnaxnocts Bo3ayxa. Kune-
HUe. YienbHas TemioTa napooopa3oBaHusl.

. YpaBHenue Knanelipona-Kiay3suyca. 3aBUCUMOCTh JTaBJI€HUSI HACBIIIEHHOIO Mapa OT TeMIepaTy-

PBL.
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5. M3orepmsl raza Ban-nep-Baanbca. M30Tepmel peanpHoro rasza. Kpurnueckoe cocrosiaue. Kpurtn-

YECKHUE MTapaMETPHI.

Pa3zge 2. DileKTpUYe€CTBO U MAarHETU3M

2.1. DuekTpHYecKoe noJje
1.  DnexTpuueckuil 3apsAn U INEKTPUUYECKOE IMoje. 3aKOH COXPAHEHHUs SJICKTPUUYECKOTO 3apsja.
Hanpsk€HHOCTD - CHITOBAst XapaKTEPUCTHUKA TTOJIS.
2. 3akon Kynona. [lone toueunoro 3apsina. [IpuHIMI Cynepro3uIiuy 3JIEKTPOCTATUYECKUX TO-
JIeW. DNEeKTPUUECKU Iumoib. JJunonsHbeiii MOMeHT. [lojie TodyeqHOoro umosis.
3.  IloTtok BekTOpHOroO MmoJiA. DIEKTpocTaTHUecKas TeopeMma l'aycca B umHTerpanbHod u audde-
pernuanbHOi (hopme. [loHsATHE O nUBepreHIMU BeKTOpHOTO moisi. [Ipumenenue teopemsl ['aycca
JUTsl pacu€ra AJeKTpocTaTuueckux nosier. [lome cepsl 1 6eCKOHEYHOU MII0OCKOCTH, PAaBHOMEPHO 3a-
PSKEHHBIX 10 TOBepXHOCTH. [losie GeckoHeYHOro NUIUHAPA U 1Iapa, PABHOMEPHO 3apsSKEHHBIX 10
00BEMY.
4.  TloTeHUHaATBHOCTbH JIEKTPOCTATUUECKOro nosisd. TeopeMa 0 HUPKYIISALUU AIEKTPOCTATUYECKOTO
nosist. PasHocets norennuanos. Ilorennuan. [lorennnan momns toueynoro 3apsaa. [lpunnun cynepno-
3UIUHU )19 MOTeHIHUaNoB. CBs3b HANPSHKEHHOCTU U moTeHnuana. CUiIOBbIE JIMHUM U YKBUIIOTEHIIU-
aJlbHBIE IOBEPXHOCTH.
5.  DnekTpuueckoe mojie B BemecTBe. [I[pOBOAHHUKYN B AJIEKTPOCTATUYECKOM ToJie. JIMdIeKTPUKY B
3JIEKTPOCTATHYECKOM moJie. BekTop nonsipuzanmu. Bexktop snekrpudeckord nHAyKuuu. [lonspusye-
MOCTb U JIUAJIEKTpUYecKas MpoHulaeMocTb. Teopema ["aycca st qusnekTpukoB. [ paHudHble yciio-
BUS.
6.  DIeKTPOEMKOCTb MPOBOJHUKOB M KOHJIEHCATOPOB. EMKOCTb yeIMHEHHOTO MPOBOIHHKA. EM-
KOCThb KoHJieHcaTopa. [Imockuii konnencarop. Chepuueckuit kouaencatop. CoeMHEHUsT KOHEHCa-
TOPOB B AJIEKTPUUYECKON LIeTIH. DHEPrus 3apsKEeHHOro KoHaeHcaropa. O0bEMHas MIIOTHOCTh SHEPTUU
ANEKTPUYECKOTO TTOJISL.
7.  JIBWKEeHHE 3apsOKCHHBIX YACTHI[ B AJIEKTPUUYECKOM TMose. J[BIKEHHE B OJHOPOJHOM TOJE.
JIBu>keHne B HEOAHOPOIHOM mose. [loTeHnnanbHas Heprus 3apsaa B 3JEKTPOCTaTUYECKOM  ITOJIE.

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

2.2. DJIeKTPpHYECKUI TOK
1. [TnotHOCTH TOKA W cuia Toka. 3akoH Oma B nuddepenmansuoit popme. Y aenbHas mpoBoau-
MOCTb H YAeNIbHOE conpoTuBieHue. 3akoH Oma B HHTErpanbHOoi Gopme. COnpoTHBICHNUE TPOBOIHH-
ka. [locnenoBarenbHOE M napaJIEIbHOE COEAMHEHNE TPOBOIHUKOB. HenmmHelHbIE 3JIEMEHTBI B LIETISIX

IIOCTOSHHOI'O TOKa.
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2.  Pabota ¥ MOLTHOCTH 3JIEKTPHUECKOro TOKA. TerioBoe NEeHCTBHE HIIEKTPUUYECKOTO TOKA. 3aKOH
Jlxoyns-JleHna.
3. CtopoHHME cuibl. DJIEKTPOABMIKYIIAs CUJIa KICTOUYHUKA TOKA. 3akoH OMa ¢ y4éTOM CTOPOHHUX
cui. 3akoH Oma 11 3aMKHYTOM 1IEIH.
4.  TlpaBuna Kupxrooa.

2.3. MarauTtHoe noJse
1.  MaruutHoe nosne. 3akoH Amnepa. Maaykuus marautHoro noiist. 3akoH buo-Casapa-Jlamnaca.
[TpyHIMIO Cynepno3ULUU MarHUTHBIX Mojied. MarHutHoe mnoje OeCKOHEYHOro IpSIMOJMHEHHOro
MPOBOJHUKA ¢ TOKOM. [losie kpyroBoro Butka ¢ TokoM Ha ero ocu. Cuna Amnepa. Cuna JlopeHia.
JIBU>KeHUE 3apsSKEHHBIX YaCTHUIl B MAarHUTHOM IIOJIE.
2.  Teopema I'aycca ans MarHUTHBIX mosed. TeopeMa O HMUPKYISIUM MarHUTHOTO Toist. Pacuér
MarHuTHBIX MOJIEH MPU MOMOIM TEOPeMbl O LUPKYIAIUU. MarHuTHOe 1ojie 0ECKOHEYHO JJIMHHOIO
COJIEHOMJA Y TOPOUAAJIBHOM KaTYIIKH.
3. MarautHoe nosne B BemecTBe. TOKM HAMarHWYMBaHUA. BexTop HamarHuunBaHus. MarHuTHas
BOCIPUUMYHUBOCTh U MarHUTHasi MPOHUIIAEMOCTh. BekTop HanpspkEHHOCTH MarHuTHoOro nods. Ions-
THE O IHa-, napa- u peppomartHeruzme. Teopema o LUPKYISILIMKA MarHUTHOTO NOJIS B BemiecTne. ['pa-
HUYHBIE YCIIOBHS.
4.  SIBneHue >NeKTPOMAarHUTHOM MHAYKIMU. 3akoH Papanes Uisl JIEKTPOMArHUTHOW WHIYKILIHU.
[IpaBuno Jlenna. MakcBeutoBCKasi TpaKTOBKa SIBIICHHs AJIEKTPOMArHUTHOM MHIYKLIHH. Buxpesoe
ANEKTPUYECKOE MOJIE.
5. Camoumnaykuus. MHnykTUBHOCTH. B3aumMonHayKiusi. DHeprusi MarHUTHOTO TOJIS KaTYIIKH C
ToKOM. O0BEMHASI IJIOTHOCTH SHEPTUU MAarHUTHOTO TIOJISL.

2.4. IlepeMeHHBII JIEKTPUYECKHH TOK
1.  Ilepexonusie mpoueccel B RC- u RL-niensix. YciaoBue kBa3ucTalmoOHapHOCTH.
2.  KoneGatenbHblil KOHTYp. CBOOOAHBIE HE3aTyXatonMe koiebaHus B KoHType. CoOCTBeHHas 4a-
CTOTa He3aTyXarolux kojeOaHui. 3aTyxaromume konedanus. Jlorapupmuueckuil JeKpeMeHT 3aTyxa-
HUS U T0OPOTHOCTH KOJIEOATEIHLHOTO KOHTYpA.
3. TlepemeHnHsIii anekTprueckuii Tok. [lomyderne nmepeMeHHOro Toka. PesncTop B 1ienu nepeMeH-
HOro Toka. TemnioBoe AelcTBHE MEPEMEHHOIO ToKa. JlelcTByIoee 3HAUEHUE HANPSKEHUSI U CHJIBI
Toka. KoHeHcatop n kaTynika MHAYKTUBHOCTH B IIENM NIEPEMEHHOTO TOKa. Pe3oHaHc B 1enu nepe-

MeHHoro Toka. [IpeoOpa3zoBanue nepeMenHoro Toka. Tpanchopmarop.

2.5. Cucrema ypaBHenuii MakcBesuia
1.  OOGoGmenus reopun Makcpemna. BuxpeBoe anekrpuueckoe nose. Tok cMemienus. [Ipumepsr.
Cuctema ypaBHeHuid MakcBeruia B uHTerpaibHoil popme. Cucrema ypaBHeHuid MakcBemia B aud-

bepennmansHOi hopme.
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2.  DneKkTpoMarHuTHBIC BOJHBI. BoiaHOBoe ypaBHeHHE. CKOPOCTh paclpoCTpaHEHHs JIEKTpoMar-
HUTHBIX BOJIH. DHEPrusi U UMIYJbC 3JIEKTpoMarHuTHoro noss. Bekrtop Ymosa-IloiinTunra. [kana

OJICKTPOMArdHMTHBIX BOJIH.

Paspnen 3. Boanosbie nponeccesl. Ontuka. KBanroBas pusuka.

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

2. 3Byk. CKOpoCTb 3ByKa B razax. Dddext [oriepa 11 3ByKOBBIX BOJH.

3.2. D1eKTPOMArHUTHBIE BOJIHBI
1. BonHoBoe ypaBHeHHE 3JieKTpoMarHuTHoro mojs. [lnockast anektpomaruutHas BoiiHa. Crosyast
QJICKTpOMArdMTHas BOJIHA.
2. DHeprus dJIeKTPOMATrHUTHBIX BOJH. IMITyIIbC 37IEKTPOMArHUTHOTO TIOJIS.

3. Dddekt [Jomnepa 1ig 3MEKTPOMArHUTHBIX BOJIH.

3.3. CBeToBble BOJHBI. 'eomMeTpuyeckasi ONTHKA
1. CseroBas BoinHa. Kpuas Bungumoctu. Ilokazarens npenomiieHus.
2. DneKTpoMarHWTHas BOJTHA Ha rpaHulle paszaena. KodgpuimeHTs oTpakeHus 1 TMPOITYCKaHHUS.

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

3.4. Uurepdepenuns cBera
1. Unrepdepenuus cBeroBbix BoiH. KorepeHTHOCTh. OCHOBHBIE NMPUHIMIBI UHTEP(PEPEHIIMOHHBIX
cxeM. lllupuna nHTEpPEPEHIMOHHON MOTOCHI.
2. Wnrepdepentmonnsie cxemsl. bunpusma. buszepkano. bunmnnza.
3. HWutepdepenius cBera Mpu OTpakeHUM OT TOHKUX IUIACTHHOK. [TnockonapasuienbHble MIacTHH-

KH. KJ'II/IHOBI/I,Z[HBIC IJIAaCTUHKH. KOJ’ILI.I& Hrrotona.

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

3. Judpakuus @payarodepa ot menn. JAudpakirmoHHas penieTka.

3.6. IToasipuzanus ceera. B3anmoneicreue cBera ¢ BelecTBoM
1. EcrectBeHHBIH U TONsipr30BaHHBIN cBeT. OOIMe cBefeHus 0 nmonspusanuu. CTeneHs noiaspusa-
mud. 3akoH Maitroca.

2. Tlonspuzamus nmpu OTpakXeHUH U MpeJIOMIICHHH. 3akoH bproctepa.
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[IpoxoxaeHne MIOCKOMOISIPU30BAaHHOTO CBETA Yepe3 KPUCTALTUNYECKYIO TIJIACTUHKY.
Hucnepcus ceera. Knaccuueckas Teopust TUCIEPCUU.

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

o g > w

Oddext BaBunora-Uepenkona.

3.7. KBanToBOoONITHYECKHE SIBJICHUSA
1. TemnoBoe m3nydeHue u JrOMHUHecHeHIUsA. 3akoH Kupxroda. PaBHOBecHas TIIOTHOCTh SHEPTUU
U3ITy4EHUS.
2. 3axoH Credana-bombumana. 3akon Buna. ®opmyna Panes-Jxunca. @opmyna [Tnanka.
3. Topmosnoe penrreHoBckoe u3nydenune. Dororddexr. Ilpumenenus porosrdpdexra. doroymHo-
KUTEIH.

4. 3Dddext Komnrona.

3.8. Ctpoenue atoma
1. 3akoHOMepHOCTH B aTOMHBIX crekTpax. Mozenbs atoma ToMmiicoHa.
2. OnBbITHI IO PACCEUBAHMIO a-4aCTHIL. SaepHas MOAEIbh aToMa.
3. THocrynatsl bopa. OnbiT ®panka u I'epua. [IpaBuiio kBaHTOBaHUS KPYTrOBBIX OpOUT. DileMeHTap-

Has 60pOBCKaSI TCOPUA BO)IOpOI[OHOI[O6HOl"O aToMa.

3.9. DsieMeHThI KBAHTOBOW MeXaHUKHU
1. Tunore3a ne-bpoiina. BoaHoBeie cBoiicTBa BemiectBa. [Ipuniumbel HeonpeaeneHHoctu [ 'eitzen-
Oepra.
2. VYpasuenue lllpenunrepa. Cmbica ncu-QyHKIUN.
3. KsanroBanmue sHepruu. KBaHToBaHNE UMITYIIBCA.

4. TlpoxoxaeHHE YacTUIl Yepe3 MOTCHIIMAIBHBINA Oapbep.

3.10. ®u3nka aTOMHOIO SIAPA M JIEMEHTAPHBIX YaCTHI]
1. CocraB n XxapakTepuUCTHKH aTOMHOTO siipa. Macca u sHeprus cBs3H sjipa. MoJenu aToOMHOTO si/1-
pa. SlnepHbie CHIIBL.
2. PammoaktuBHOCTH. EcTecTBeHHas paJMOaKTHBHOCTh. 3aKOH PAIMOAKTHBHOIO pacmaza. Paamoak-
TUBHOE paBHOBECHE, O-pacnaj. 3 - pacnaja. DIeKTPOHHBIN 3axBaT. HelitpuHo, ¥ - nyuu. MckyccTBeH-
Has paJuOAKTUBHOCTb.
3. lennas peakmusi. ATOMHOE Opy)XKHe. YTpaBisieMasi [eHas peakius. SnepHbie peakTopsl U X
tunel. TepmosiaepHble peakiuu. [Ipodnema ynpapiiseMoil TepMosiIepHON peaKIiu.
4. Bujbl B3aMMOJECHCTBHS U KJIACCHI AJIEMEHTAPHBIX YaCTHII.
5. MeTtoapl perucTpaum 31eMeHTapHbIX yacTull. Kocmuueckue myqm.

6. qaCTI/IL[BI U aHTU4YaCTHUIIBI. Cucrematuka QJICMCHTAPHBIX YaCTHUII. KBapKI/I.
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IIpakTHYeckue/ceMUHAPCKHE 3aHATUSA

Pasznen 1. ®u3nueckue 0CHOBbI MEXaHUKH. TepMOJII/IHaMHKa U MOJIERYJISAIpHast (l)mmca

Tema

3ajgaum ISl ceMMHapa

Kunematuka nBuxeHusi MaTepuaIbHOU
TOYKH

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

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

3akonbl HetoToHa. HekoTopslie cnencTBust
U IIpUMeHeHus 3aKk0HOB HproToHa

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

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

Pabota u sHEprus. 3aKOHbI COXpaHEHUS
SHEPIHU U UMITYJIbCa

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

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

Mexanuka TBEpAOro TENA

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

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

Mexaunueckie KojicOanms

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

KonrponpHas pabora Nel

Beenenue. Temneparypa

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

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

HepBoe Ha4daJI0 TCPpMOJUHAMUKHA

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

Bropoe Hauano TepMOAMHAMUKH

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

da3oBrIe PAaBHOBCCHA U IIPCBPAILLICHHA

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

KonTponbnast padorta Ne2

Pazjen 2. DjieKTpUYeCTBO U MArHETU3M

DIIEKTPUUIECKOE TT0JIE

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

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

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

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

DNEeKTPUYECKHUIN TOK

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

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

Kout

posibHast pabota Nel.

MarsuTtHoe 1ose

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

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

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

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

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

[IepeMeHHBII JIEKTPUYECKUI TOK

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

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

Cucrema ypaBHeHn MakcBesuia

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

KonTponbhas pabota Ne2.

Paspnen 3. BoatnoBbie npouecebl. Ontuka. KBanrosasi pusuka.

Bomnnbl B ynpyrux cpemax

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

SJ'ICKTPOMaFHI/ITHI)IC BOJIHBI

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

(DOTOMCTpI/I}I. FCOMCTpI/ILIeCKaH OIITHKA.

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

Wnrepdepenmus cera.

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

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

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

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

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

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

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

®u3nka aTOMHOTIO S1pa U MJIEMEHTapHbBIX

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

KonTponbnast pabota No2

JlaGopaTopHble 3aHATHSA

Pa3nea 1. dusnyeckue 0CHOBbI MeXaHUKHU. TepMoguHAMUKa U MOJIEKYJIAPHAs (PU3UKA
3anaTue 1. Brinonnenue nab. pabotsr Nel. «VccnenoBanue npsiMOIMHEMHOTO ABUKEHUS TEJ B IIO-
JIe TSHKECTH Ha MallluHe ATBYIa».
3ansitue 2. BoinonHenue y1a6. pabotel Ne2. «OrmpenienieHue CKOpOCTH IoJieTa IyJId METOA0M Oaiu-
CTHYECKOI0 MasiTHUKAY.
3ansaTue 3. BrmonHeHne nabd. paboTel Ne3. «/3yueHHe 3aKOHOB BpAIIaTEeILHOTO JBMKCHUS TBEP-
JI0TO Tena Ha KpecTooOpa3zHoMm masTHHke O0epOekay.
3anstue 4. Boinonnenue nabopatopHoit paboTsl Ne4 «3yyeHune rapMoHUUecKux Kosnebanuid. du-
3UYECKUI MasTHUK
3anaTue 5. Caaua 3a70KEHHOCTEH.
3ansitue 6. BoinonHenune mabopatopHoil pa®oTbl NeS. «DkcnepuMeHTandbHas MpPOBEpPKa 3aKOHA
[Hapns u onpeneneHne TepMUYECKOro ko3 duinenTa gapaeHus».
3ansaTue /. BrinonHenue nabopatopHoil paboTel Ne6 «OmpeneneHre OTHOUIEHHS TEMIO0EMKOCTEN
Cp/Cy Bo3myxa MetogoM Kiemana u Jlesopma.
3anstue 8. Brinonnenue nadoparopHoi pabotsl No7 «OmnpeseneHne yaenbHOM TeroTs napooopa-

30BaHUs BOOBID).

Pa3znen 2. DiieKTpU4ecTBO U MATHETH3M
3ansrue 1. JJaboparopHas padora Nel. M3zydenue nadopatoproro komriekca JIKI-6.
3ansrue 2. JJaboparopHas padora Ne2. M3mepeHune 1uaieKTpuueckoi IPOHULIAEMOCTH.
3ansrue 3. JJaboparopHas padora Ne3. MccrnenoBanue mnporuecca pa3psaky KOHJeHCaTopa.

3ansrue 4. Cnaya 1a0opaTopHBIX padoT.
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3ansrtue S. JlJaboparopHast padota Ne4. MizmMepeHus MHAYKIIMM MAarHUTHBIX MTOJIEH.
3ansTue 6. Jlaboparopnas pabota Ne5. M3MepeHne MarHUTHOW MPOHUIIAEMOCTH M HCCIICOBAaHUE
MarHMTHOTO THCTEpEe3Hca.
3aunsrue 7. JlaboparopHas pabota Ne6 M3yueHue siBICHUS JIESKTPOMArHUTHOW WHIYKIIMU U U3Me-
penue ko3 PUIMEHTOB caMO ¥ B3aUMOWHTYKITUH.
3ansaTue 8. Cnada mabopaTopHBIX PadoT.
Pasznea 3. BostnoBbie npouecchl. Ontuka. KBanrosasi pusuka.
3ansrue 1. Pa6ora Nel. M3yuenne coOCTBEHHBIX KOJIEOAHU CTPYHBI.
3ansTue 2.Pabora Ne2. OnpeneneHue GOKYCHBIX PACCTOSIHUI COOMPAIOIIEH 1 pacCeUBAIOIICH JTHH3.
3anstue 3. Pabora Ne3. M3mepenue JUIMHBI BOJHBI CBETa B MHTEP(PEPEHIIMOHHOM OIIBITE C OHIIPH3-
Moi dpeHerns.
3ansaTue 4. Paborta Ne4 Nszyuenue nudpakuuu cBeTa TudpakiimOHHON PeIETKe Ha MIeH.
3ansrue S. Pabora No5. Onpenenenne nocrossHaoi Putdepra.
3aunsarue 6. Pabora Ne6. OnbiT @panka - ['epia.
3aunstue 7. Pabora Ne7. Onpenenenue nocrossuaor Credana-bonbiimana.

3ansrue 8. Pabora Ne§. SnepHbie Bechl.

4.3. IlepeyeHb yueOHO-MeTOANYECKOr0 0OecrnedeHHs JJIsl CAMOCTOATEbHOM padoThl CTY/AeHTOB
1. IMonnecusiit 1.B., leneneB A.A. JIaGoparophslii npakTukyM. Yacts I. dusnueckue oCHOBHI Mexa-
Huku. - Capos: Cap®TH, 2007. - 56 c.

2. Momnecuwrit  J1.B., IlenemeB A.A. JlaGopaTopHblii NpakTUKyM. MeXaHUKAa KHUIKO-
creit. Tepmoaunamuka u MoJekyssipHas pusnka. - Capos: Cap®dTU, 2005.-40 c.

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

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

S. OIEHOYHBIE CPEACTBA JJA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTMN,
MPOMEXYTOYHOM ATTECTAIIMA IO U'TOT'AM OCBOEHU S JUCITATLTAHBI

@DOH/1 OLICHOUHBIX CPEJICTB M0 TUCIHUILINHE 00eCIIeYMBaET MIPOBEPKY OCBOCHUS TNIAHUPYEMbIX
pe3ynbraToB 00ydeHHs (KOMIIETEHIMH W UX WHAMKATOPOB) MOCPEICTBOM MEPOMPUITHIA TEKYILEro,

pyOEKHOTO ¥ TPOMEKYTOUYHOT'O KOHTPOJIS TTO JUCITUTUTHHE.
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5.1. ITacnopT (poHAA OLIEHOYHBIX CPEICTB MO TUCHHUIINHE

CBsi3b MeX1ly (POPMUPYEMBIMH KOMIETEHIIMSIMUA M (popMaMU KOHTPOJISE UX OCBOCHUS MPE/ICTaB-

JieHa B CJICAYIOIICH Ta0IuIe:

Ne HaumeHnoBaHue pa3jaeJia Komme- Nuaukaropbl 0CBOEHUs! Tekymmii
TeHUust KOHTPO/Ib,
Hejesst
Pasznen | Tema 1.1 Begenne. Kunemartuka VK-1 3-VK-1, V-YK-1, B-YK-1, 3, YO (1-
1 JIBUYKEHUS] MATEPHATBHOM TOYKH OIIK-1 3-OlIK-1, Y-OIIK-1, B-OIIK-1, | 2)
Tema 1.2 3axonsl HeroTona. Heko- OIIK- 3-OIIK-2, V-OIIK-2, B-OIIK-2 3, YO (3-
TOpBIE CIEACTBHS U MPUMEHEHHUS 3a- 4)
KOHOB HbroTOHA
Tema 1.3 Pabora u sHEpTHUsS 3, YO (5-
6)
Tema 1.4. Mexanuka TBEpAOro Tena )5[)3, Yo (7-
Tema 1.5. Mexanndeckne KoneOa- KomnTp. - 10
HUS
Tema 1.6. Beenenue. Temnepatypa. i[23), vo (-
Tema 1.7. [lepBoe Hagano TepmMo - 3, YO (13-
HAMHKH 14)
Tema 1.8. Bropoe nayano tepmoan- 3, YO (15)
HaMHKH.
Tema 1.9. ®azoBbie paBHOBECHS H Kowntp. - 16
MpeBpaIeHUs
Paszgen T 21.9 VK-1, 3-VK-1, Y-VK-1, B-VK-1, 3- I3, YO (1-
5 ema 2.1. DiIeKTpr4ecKoe mnoje OITK-1, OIIK-1, Y-OIIK-1, B-OITK-1, 6)
Tema 2.2. DnekTpuueCcKuil TOK OIIK-2 3-OIK-2, Y-OIIK-2, B-OIIK-2 Kontp. - 7
Tema 2.3. MarnuTHoe nosne ff)’ YO @®-
Tema 2.4. [lepemMeHHBII 5eKTpHUe- 3, YO (12-
CKHH TOK 15)
Tema 2.5. Cucrema ypaBHeHHI KownTp. - 16
Makcsemia
Pa3nen T 31.B YK-1, 3-VK-1, Y-VK-1, B-VK-1, 3- 3, VO (1-
Tema 3.2. DnekrpoMarsuTHbie Bon- | OTTK-2 3-OIK-2, ¥-OIIK-2, B-OIIK-2 [ 13"y (3)
HBI
Tema 3.3. ®otomerpus. ['eomerpu- 13, YO (4-
4yecKas ONTHKA 5)
Tema 3.4. Untepdepenius cBera 271)3’ yO (6-
Tema 3.5. Tudpakius ceta 5[)3’ YO @®-
Tema 3.6. [Tongapuzamnus ceera Konrp. - 10
Tema 3.7. KBaHTOBOOIITHYECKUE SIB- 13, YO
JICHUs (11-12)
A3, Y0
Tema 3.8. Ctpoenue aroma (13-14)
Tema 3.9. DnemMeHTHI KBAHTOBOM Me- Konrtp. - 16

XaHUKHU




5.2. TunoBble KOHTPOJIbHBIE 32JaHUS UJIH HHbIE MATEPHAJIbI, HEOOX0ANMMBIE JIVIS OLIEeHKH 3Ha-
HMii, yMeHH i, HABBIKOB U (MJIM) ONBITA AeATeIbHOCTH, XapaKTepHU3YIIIUe 3Tanbl ()OPMUPOBa-
HUSI KOMIIETEHIMH B Mpolecce 0CBOEHUs 00pa30BaTeILHOM NMPOTrPaMMbI

5.2.1. [IpuMepHBIe BONPOCHI K IK3aMeHY

Pazjnen 1. ®usuveckue oCHOBbI MexaHuKH. TepMoauHamuka.

1. W 3wmepenue Qundeckux BeNWUWH. EAMHUIBI H3MEPEHUSI U PAa3MEPHOCTh (DU3MUECKUX BEIIHYWH.
OcHOBHBbIE €IMHULIBI U3MEPEHU B MexayHapoaHou cucteme CU. Ipsimble 1 KOCBEHHBIE U3MEPEHUSI.
O6paboTka pe3ynabTaToB u3Mepenuil. CiaydaiiHble U cucTeMaTudeckue morpemnuocTy. M3obpaxenue
AKCIIEPUMEHTAJIbHBIX Pe3yabTaToB Ha rpadukax. Mcnonb3oBanue rpadukoB A 00pabOTKU pe3yib-
TaTOB U3MEPEHUU.

2. MarepuanbHas Touka U abcomoTHO TBEpAoe Teno. Cucrema orcuéra. Pagmyc-BekTop. 3aKkoH
nsuxkenust. Tpaektopus. [Iyts u nepememenue. Ckopocts. Y ckopenue. ['ogorpad ckopoctu.

3. PaBnomepHoe aBmxenue. PaBHoyckopenHoe aprxkenue. [Ipumep: nBxeHue tena, OpOIIeHHOTO
IIOJ1 YTJIOM K TOPU30HTY.

4. JIBI>KEHHE TOYKU IO OKPY)KHOCTH. YTJIOBasi CKOpPOCTb U yIiioBoe yckopeHue. HopmanbHoe u
TaHreHuuaabHoe yckopeHus. [lonHoe yckopenue.

5. Ilepssriii 3akon Hetorona. (3akon unepuuu ['anumnes). [lonsTre nHepuuaibHONW CUCTEMBI OTCUE-
Ta. Macca u umnyinbsc Tenaa. Macca - Mepa HHEPTHOCTU Ted. IMIysbe Tena U CUCTEMBbI TeJl. 3aKOH
COXPAaHEHHUs HMITyJIbca JJIsl 3aMKHYTOM CHCTEMBI JIBYX MaTepUalbHBIX TOUEK. AITUTUBHOCTD U 3a-
KOH COXPaHEHHUSI MacCBhl.

6. Cuna.. Bropoii 3akon HproToHa kak ypaBHeHue ABuxkeHus. [IpeacrapneHue o penieHnu ypaBHe-
HUs IBWXKEHHs. Ponbs HavanbHbIX ycnoBuil. Tperuii 3akoH Herorona. B3aummonelictBue 1Byx Mate-
pHAIBbHBIX TOueK. B3aumoseiicTBie cucteMbl MaTepUAIbHBIX TOYEK.

7. 3akoH CcOXpaHEHHUS HMITyJbca ISl CUCTEMBbl MaTepuanbHbiX Touyek. LleHTp macc. Teopema o
JBUKEHUHU LIeHTpa macc. [Ipumepsr.

8. JIBmwxkeHue Tel C mepeMeHHoN Maccoid. PeaktnBHOe nBmkeHue. @opmyna [{nomkoBckoro.

9. Pabora. PaboTa mMocTOSTHHO!N CHJIBI TIPU MPSIMOJIMHEHHOM JBIKeHHU. PaboTa mpu KpuBOJIMHEH-
HOM JIBUKEHUU. MOIIHOCTb.

10. 3akoH coxpaHeHusl MexaHuueckoil sHeprun. [Ipumepsl. Konebanus rpysa Ha npyxuHe. [IBuxke-
HUE TeJa B MOJIE TSKECTH. YIIPYTHE COyIapeHus Tedl.

11. MoMeHT CHJIbl U MOMEHT UMITYJIbCa OTHOCUTEILHO HETOJIBIPKHONW TOYKH ¥ HETIOJBMIYKHON OCH.
YpaBHEHHE MOMEHTOB.

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

13. JIBmxeHue B EeHTpaIbHOM Mosie. 3akonbl Kerepa. KocMuaeckne cCkopocTH.
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14. Bpamenue TBEPAOro Tejaa OTHOCUTENIBHO HETOJABUKHON OCH. MOMEHT MMMyJbca U KUHETHYE-
CKasl DHEprus TBEPAOIO Tela, BPAIIAOIIETOCs OTHOCUTEIBLHO HEMOABUKHOM ocu. MOMEHT HHEpLUU.
VYpaBHEHHE MOMEHTOB ISl BPALLIEHUs TBEPIOTO OTHOCUTEIBHO HENOIBH>KHOU OCH.

15. VpaBHeHus IBUXKEHHS U paBHOBecHs TBEpAOro tena. Yucio creneHneid cBOOOIbI TBEPAOIO Tena.
VYpaBHeHUs IBUKEHHUS. Y CIOBUSA paBHOBeCUS. [[OHATHE CTaTHYECKU HEONIPEAETEHHBIX CUCTEM.

16. OcHOBHBIC TIOHATHS ¥ ONpPEEICHUS KoleOaTeNbHBIX MporeccoB. [lepuoanueckue koneOaHusl.
[lepuon u wacrora konebanus. 'apmonnueckue konebanus. CBOOOTHBIE M BBIHYXKACHHBIE KoJeOa-
Hus. Pezonanc. @a3oBas miockocts. Pa3zoBas TpaeKTOPUs FApMOHHUECKOT0 KoJIeOaHusl.

17. CpoOoanble He3aTyxaroume Koinebanus rpy3a Ha NMpyKUHE (TapMOHUYECKUA OCIMLIATOp). Ma-
TeMaTUYECKUN MasITHUK. DU3NUeCKNid MasiTHUK.

18. I'apMOHMYECKHI OCHMIUIATOP C BA3KUM TpeHHeM. JlorapmpmMudeckuii JeKpeMeHT 3aTyXaHus U
JTOOPOTHOCTH OCIHILISATOPA.

19. BriHyXIeHHBIE KOJI€OaHUS TapMOHUYECKOTO OCIILIsATOpa. Pe3onancHelie kpuBbie. PesoHancHas
4acToTa.

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

21. VneanpHBIN Ta3 B MOJCKYJISIPHO-KHHETHYECKOW Teopuu. OCHOBHOE YPaBHCHHE MOJICKYIISIPHO-
KMHETUYECKOM TEOPUU UACAITBHOIO rasa.

22. Temmeparypa U TepMOAMHAMUYECKOE paBHOBecue. TemnepaTypHbie mkansl Llenbcus u KensBu-
Ha. MoJIeKyIsIpHO-KUHETUYECKUN CMBICI TeMIIepaTyphl. Pacnipenenenne KWNHETUYECKOW SHEPIUU 110
CTETEHSM CBOOO/IbI.

23. Maxkpockonnyeckue (TepMOIMHAMHUYECKHE) MTapaMeTphl. Y paBHeHHE cocTossHus. KBasucraTnye-
CKHE IIPOLIECCHI.

24. VineanbHBIN M HEWACATBHBINA Ta3bl. Y PaBHEHHE COCTOSIHUS UCANBHOTO ra3a. 3aKOHbI HJI€aTbHO-
ro rasza. YpaBHEHHE COCTOsIHUA ra3a Ban-nep-Baansca.

25. TlonsiTue 0 BHYTpeHHeH dHepriun. BHyTpeHHsIsI SHEeprus uaeaibHoro raza. Pabora B TepMouHa-
MuKku. PaboTta neansHOro ra3a B H30Mpolieccax.

26. Temmooomen. KonmuectBo Terminotel. Ternoémkocts. [lepBoe Havwano tepmoguHamuku. [Ipume-
HEHHE MIEpBOT0 HayaJla TEPMOJIMHAMHUKH K U30IPOLIECCaM UIEaTbHOrO Iasa.

27. Anmmabatmdeckuii mporiecc. YpaHenue Ilyaccona. Ompenencnue Cp/Cymeronom Kiiemana u
He3opma.

28. Temnnosas mamuHa. KosdduimeHT none3noro neiCcTBUS TEMIOBOW MAITUHBIL.

29. Iuxn Kapro. Mammna Kapro u eé KI1J[. Teopemsr Kapro. TepMoaguHamMudeckas mkajia TeMIIe-
patyp.

30. DHrpomnus uaeanbHOro ra3a. JHTponus ra3a Ban-nep-Baanbca.
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31. ®a3a BemectBa. ®a3oBelii nepexon. Auarpamma cocrostauid. TpoiiHas Touka.

32. IlnaBneHue U KpUCTAILIM3AIMS. Y AelbHas TEIUIOTa MaBieHus. [lapooOpa3oBanre U KOHICHCA-
nus. Mcnapenue. Haceimennsiii nmap. Biaxknocts Bo3ayxa. Kunenue. Y penbHas Termiora mapooopa-
30BaHUA.

33. Pacnpenenenune MoieKya MO CKOPOCTSAM. 3akoH pacmperneneHus Makcsemta. Pacnpenenenue
MOJIEKYJI 10 aOCOJIOTHOM BenuYnMHE CKOpocTH. Pacmpenenenue mo sHeprusiMm. CpenHue CKOPOCTH
MOJIEKYJI UJEAJIBHOTO Ta3a.

34. 3akon pacnpeneneHus bonbimana.

35. DuTponus U BeposSTHOCTh. DayKTyanuu.

Pazjen 2 DiieKTpUYECTBO U MATHETH3M

1. DnexTtpuyeckuil 3apsii U AJIEKTPUYECKOE Moyie. 3aKOH COXPaHEHHs SJIEKTPHUECKOTo 3apsja.
Hanpsik€HHOCTSB - criloBast XapaKTepUCTUKA MOJIS.

2. 3akon Kynona. ITone Toueunoro 3apsiia. [IpuHIMI CyIepro3UIIuy AIEKTPOCTATUYECKUX TTOJICH.
DneKkTpuyecKuil mumonb. Junonbabiii MoMeHT. [losie ToueuHnoro Aumos.

3. TloTok BeKTOpHOTO MoJjs. DIeKTpocTaTuueckas TeopeMa ['aycca B uHTerpaibHOi U auddepen-
uuanbHoi dopme. [loHATHE O AUBEPTEHIINN BEKTOPHOTO TOJIS.

4. Tlpumenenue teopeMsl I'aycca i pacuéra snekrpocrarndeckux nonueit. [lone chepst n Gecko-
HEYHOM IJIOCKOCTH, PAaBHOMEPHO 3apsDKEHHBIX MO0 MOoBepXHOCTH. Ilone GeckoHeuHoro nuinHApa u
11apa, paBHOMEPHO 3apsDKEHHBIX M0 00BEMY.

5. TloTeHIMaNbHOCTD ANIEKTPOCTATUYECKOTO NoJs. Teopema 0 HUPKYISIMU 3JIEKTPOCTATHUECKOTO
nosist. PasHocTe noreHnuanos. Ilorennuan. [lorennnan momnst Toueynoro 3apsaa. [lpunnun cynepmo-
3ULMU JUIsl TOTeHIManoB. CBsA3b HaNps>KEHHOCTU M NoTeHuuana. CUIIOBbIe JIMHUU U 3KBUIIOTEHIIN-
QJIbHBIE [IOBEPXHOCTH.

6. DnekTpuyeckoe mnoje B BemecTBe. [IpOBOHUKN B 3JIEKTPOCTATUYECKOM MoJje. [IU3IeKTpuky B
3JIEKTPOCTATHYECKOM moJie. BekTop nonsipuzanmu. Bexktop snekrpudeckor nHaykuuu. [lomsipusye-
MOCTb U JIMAJIEKTpUYeckas nmpoHuiaeMoctb. Teopema ["aycca st uanekTpukoB. ['paHnyHbIE yCiO-
BUS.

7. DIeKTpOEMKOCTh TPOBOJHUKOB M KOHJIEHCATOPOB. EMKOCTh yeIMHEHHOIO IPOBOJHUKA. EM-
KOCTb KoHJieHcaTopa. [Tmockuii kounencarop. Chepudeckuii KOHIEHCATOP.

8. CoennHeHMs KOHACHCATOPOB B JJIEKTPUUYECKON IEMU. DHEPrHs 3apsDKEHHOTO KOHIEHCATOopa.
OOBEMHAS TUIOTHOCTH SHEPTUHU HIIEKTPUYECKOTO TTOJIS.

9. IBmwxeHUe 3apsDKEHHBIX YaCTHIl B DJICKTPUYECKOM MoJie. [IBrkeHre B OJHOPOAHOM moie. JBu-
KEHHe B HEeoAHOpogHOM rmousie. I[loTeHuumanbHass Heprus 3apsa B DJIEKTPOCTaTUYECKOM  IIOJIE.

BHGPFI/I?I BSaHMOHeﬁCTBHH CHUCTEMBI TOUYCUYHBIX 3apsAa0B.
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10. ITnoTHOCTH TOKa M cuia Toka. 3akoH Oma B nuddepennmansHoi hopme. Y aenpHas IpoBOIU-
MOCTh U yAeTIbHOE conpoTuBieHue. 3akoH Oma B uHTerpansHoi (hopme. COnpoTHBIICHHE TPOBOIHU-
ka. [TocnenoBarenpHOE U NapauieIbHOE COCIUHEHUE IPOBOIHUKOB. HelmHenHbIe 371EMEHTHI B LIETIAX
IIOCTOSIHHOT'O TOKA.

11. PaboTta ¥ MOUIHOCTH DJIEKTPUYECKOTO TOKa. TeruioBoe AeiCTBHE ANEKTPHUECKOTO TOKA. 3aKOH
Jlxoyns-JleHna.

12. CroponHue cuibl. DIEKTPOABIKYIIAs CHJIa UICTOYHUKA TOKa. 3akoH OMa ¢ y4éTOM CTOPOHHUX
cui. 3akon Oma juist 3aMkHyTO# 1ienu. [IpaBuna Kupxroda.

13. MaruautHoe nosie. 3akoH Amnepa. Muaykius marauTHoro nosst. 3akoH bruo-Casapa-Jlamnaca.
[TpuHIMN CyNEepHO3ULMU MAarHUTHBIX TOJed. MarHutHoe mojie OECKOHEYHOTO MPSMOJIMHEHHOTO
IIPOBOAHMKA C TOKOM. [losie KpyroBoro BUTKa ¢ TOKOM Ha €ro OCH.

14. Cuna Amnepa. Cuna Jlopenua. J[BuxeHnne 3apsyKeHHBIX YaCTHUIl B MATHUTHOM I10JIE.

15. Teopema I'aycca niast MarHUTHBIX mosneld. Teopema o LUPKYJISUMM MarHuTHOro moss. Pacuér
MarHMTHBIX MOJIEH MPU NOMOIIM TEOPEMBI O LMPKYJIALUU. MarHuTHoe 1oJjie OECKOHEYHO JUIMHHOIO
COJICHOMJAa U TOPOUIAIIBHOM KATYIIKH.

16. MarnuTHOe 1nojie B BelecTBe. TOKM HaMarHM4MBaHMs. BexkTop HamarHuuumBaHUs. MarHuTHas
BOCIIPUMMYHMBOCTb U MarHUTHAs IPOHULIAEMOCTh. BEKTOp HANPsyKEHHOCTH MarHUTHOTO TIOJISL.

17. TlonsTue o nua-, napa- u peppomarserusme. Teopema 0 HUPKYJIALUN MAarHUTHOTO T10JIS B Belle-
ctBe. ['paHnyHbBIE yCTIOBUS.

18. SIBneHue 37€KTPOMAarHUTHOW WMHAYKUUHU. 3akoH PDapajes A 3IEKTPOMArHUTHON HHIYKIHMH.
IIpaBmiio Jlenma. MakcBemioBcKasi TPaKTOBKa SIBJIEHHMS JIEKTPOMArHUTHOW MHIYKIMH. Buxpesoe
ANEKTPUYECKOE TOJIE.

19. Camomunykuus. MHAYKTUBHOCTh. B3aumMomHIyKIms. DHEPTUs MarHUTHOTO TOJISI KATYIIKUA C
ToKOM. OOBEMHAs TNIOTHOCTh SHEPTUU MAarHUTHOTO IOJIS.

20. Ilepexonnsie npoueccsl B RC- u RL-nemnsx. YcinoBue kBa3ucTalMOHApPHOCTH.

21. KonebarenpHbiii KOHTYp. CBOOOIHBIC He3aTyxawmue konebanus B koHType. CoOcTBeHHas 4a-
CTOTa He3aTyXarollux KojebaHui. 3aTyxatoniye kojedanud. Jlorapupmudeckuili JeKpeMeHT 3aTyxa-
HUS U JJOOPOTHOCTB KOJIEOATEIBHOTO KOHTYPA.

22. TlepemeHnHblit 3nekTpudeckuil Tok. Iloaydyenue nepemMeHHoOro Toka. Pesucrop B 1enu nepemeH-
Horo Toka. TersoBoe AeicTBHe MmepeMeHHOro Toka. JlelicTByroliee 3HaUeHUE HAMPSKEHUSI U CHJIIBI
TOKa.

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

24. Pe3onaHc B 11enu nepeMeHHoro Toka. [IpeodbpazoBanune nepemenHoro toka. Tpancdopmarop.

25. O606menus Teopun Makcsemna. Buxpesoe anekrprueckoe nose. Tok cmemenust. [Tpumepsr.
26. Cuctema ypaBHeHuid MakcBemia B uHTerpaiibHoi (opme. Cucrema ypaBHeHU MakcBenia B

muddepeHnmanbHo Gopme.
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27. DnexTpoMarHUTHbIE BOJHBI. BomHoBoe ypaBHeHHE. CKOPOCTH paclpoCTpaHEHHs 3JIEKTpoMar-
HUTHBIX BOJIH. DHEPrusi U UMIYJbC 3JIEKTpoMarHuTHoro noss. Bekrtop Ymosa-IloiinTunra. [kana

OJICKTPOMArdHMTHBIX BOJIH.

Pa3nea 3. BostHoBble nponeccsl. OnTtuka. KBantoBas gpusuka

1. BosHoBOe ypaBHEHHE. YpaBHEHHE MOHOXPOMATHUYECKOW OEryiieil BOJHBI, OCHOBHBIC XapaKTe-
PUCTHKH BOJIH.

2. DnexTpoMarHuTHble BOJHBI. BonHoBoe ypaBHeHHe. CKOPOCTb paclpoCTpaHEHHs 3JIeKTpomar-
HUTHBIX BOJIH.

3. DnexTpomarHuTHas npupona cBera. ONTUYECKH M BUIAMMBIA AMANa3oHbl JIEKTPOMArHUTHBIX
BoyH. BomHOBOe ypaBHeHue. CkopocTh cBera. ['apmonmueckas BonHA. [Inockue u chepudeckue
BOJIHBL. BostHOBO# (ppoOHT.

4. Tlonspusanus 3J€KTPOMAarHUTHBIX BOJH. JIMHeNHas, Kpyropas, 3JUIMIITUYECKAs MOJSPHU3ALMH.
EcrecTBEeHHBIN CBET.

5. Hemonoxpomarnyeckue BojaHbl. CrIEeKTpanbHbIN COCTaB CBETOBOI'O UMITYJIbCA.

6. I'eomerpuueckas onTHka.

7. WurepdepeHuus MOHOXpOMaTHUecKuX BOJH. JIBymydeBas wunrepdepenuus. Cyneprno3unus
IUIOCKUX BOJIH. Pa3HOCTh X04a. Y cnoBus nHTEpHEPEHIIMOHHBIX MAKCUMYMOB 1 MUHIMYMOB.

8. MHurepdepennus B TOHKHX IUIeHKaX. [10JI0CH paBHOW TONIIMHBI U PaBHOTO HakjoHa. [Ipocser-
JIEHUE ONTHUKH.

9. MUurepdepenumonnsie npubopsl. bunpusma. bunnnza. Marepdepomerp Maiikenscona. Ipume-
HeHUe UHTEePPEPEHIIMOHHBIX TPUOOPOB.

10. TIpunamun Irolirenca-Openens. Meton 30 @penens. dudpakmnus OpeHens Ha KPyrioM OTBep-
ctuu. 30HHas IactuHka. [IatHo [lyaccona.

11. dudpakuus Opaynrodepa. Audpakius ceera Ha menu. AudpakinonHas pacxoIuMOoCThb.

12. Tudpaxinuonnas pemrerka. JlucriepcrnonHas o0macte. Paspenrarormas ciocoOHOCTb.

13. 3akoHBI OTpakeHHS W TperomieHus. [lomspusanus cBeTa NMpH OTPAKEHUH W TPETOMIICHUH.
VYron bprocrepa. KoadduunenTs! orpaxkenus u npenomiieHus csera. [losHoe BHyTpeHHee OTpaxe-
HHUE CBETA.

14. JIBoitHOe myuemnpenoMieHrne B aHM30TPONHBIX KpucTtamwiax. [locrpoenue ['wiirenca. [lonspusa-
1[Ms CBETA MpU ABOWHOM JiyuernpenomiieHuu. [lonspusanuonnsie GuiabTpsl

15. lucmepcusi cBera. DiIeKTpOHHast Teopus Aucriepcuu. HopmanbHas U aHOMalibHasl TUCIIEPCHU.
BonnoBoi1 nmaker. I'pymnmnosast CKOpOCTb.

16. TemnoBoe M3IyYCHHE U €T0 XapaKTEPUCTUKHU: W3TydaTelbHas U TOTJIOMaTeIbHass CIIOCOOHOCTH,
SHEpreTUYecKasl CBETUMOCTh. 3akoH Kupxroda.

17. Ab6comoTHO YepHOE Teno U ero Mojienb. 3akoH Ctedana-borprumana. 3akonsl Buna.
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18. KganroBas Teopus TemiaoBoro uznydenus. @opmyna [Tnanka. OObsicHEHUE 3aKOHOB U3ITYYCHHS
¢ nomoIbio popmynsl [Tnanka.

19. TexHuueckue NPUMEHEHUs TEIUIOBOro n3aydyeHus. Onrudyeckas NIUPOMETPHUS.

20. ®otosnexrpuyeckuii d3¢pdext. Onbitel ['epria u CroneroBa. OCHOBHBIE 3aKOHOMEPHOCTH BHEIII-
Hero ¢oroapdexra. KBanrosas teopus dhororddexra. Popmyna DiinmreitHa. BHyTpeHHuid u BeH-
TUIbHBIA hoToaddexT. [Ipumenenns pororddexra. DOTOyMHOKUTENH.

21. Dddexr KomnToHa u ero oobscHEeHNE HA OCHOBE 3aKOHOB PEIIITUBUCTCKON MEXaHHKH.

22. KopnyckyinsipHas Teopus CTpoeHus BemectBa. Mojens aroma Tomcona OnbITel U popmyia Pe-
3epdopnaa. [Inanerapuas mozaens aroma u e€ TpyaHoctu. [loctynarel bopa.

23. Omnsbitel @panka u ['epra. DnemenTapHas 00poBcKast TEOPHUS BOJOPOIHOTO aTOMA.

24. BomHoBsie cBoiicTBa yactuil. OnbiTel [leBuccona u [Ixxepmepa. Judpakius snexkTpoHoB. ['uimo-
te3a ne bpoina. [Ipuanun Heonpeaenennoctu [aizendepra.

25. Vpasuenue Ulpénunrepa. Bonnosas ncu-pyHKuus u ee pU3NIECKU CMBICIL.

26. YacTuma B OECKOHEYHO TIYOOKOH MOTeHIMabHOW siMe. [IpoxokaeHne JacTuil yepes MOoTeHIU-
aNbHBIN Oapbep.

27. PentrenoBckoe u3inydeHue. TOPMO3HOM U XapaKTepUCTUUECKUI CIEKTphl. 3aKkoH Mo3iu.

28. ATOMHOE sIpO U €ro OCHOBHBIE XapaKTEPUCTUKU. 3apsiI0BOE U MAaCCOBOE efia. SlaepHble CHIIbl U
ux npuponaa. Mzotomnsl, nzomepsl U u3o0apel. KanensHast u 00oouedHass MOJIEIH CTPOSHUS sIpa.
Marunyeckune yucina.

29. EctecTBeHHas paJiOaKTUBHOCTh. 3aKOH PaJMOaKTHUBHOIO pacnajaa. PagnoakTHBHOE paBHOBeCHE
a-pacnan.

30. TynuenbHBIH 3QdexT, B-pacman. DIEeKTPOHHBIH 3aXBaT.

31. HeiitpuHo, y-1y4H, X IPOUCXOXKICHUE U B3aUMOJICHCTBHE C BEIIECTBOM.

32. DHeprus aTOMHOTO siipa. DHeprus cBs3u. Jledext macc. Brinenenue sHepuu Npu A€ICHUU Sep.
Ilennas peakuusi. ATOMHOE OpYKHE.

33. YmpaBnsemas 1enHas peakius. SIepHble peakTOphl M WX THUMBI. Y paH-TPAQUTOBBIA PEeaKTop.
[IpumeHeHue AAepHBIX PEaKTOPOB. ATOMHBIE 3JIEKTPOCTAHIIUU U JIBUTATEIH.

34. DnemeHTapHbIe YaCTHIIbI U UX Kiaccudukaiys. OCHOBHbIE XapaKTEePUCTUKH 3JIEMEHTApHBIX Ya-
CTHII.

35. YacTumpl U aHTHYACTHIEL. B3ammozeiicTBue 3iIeMEHTapHBIX YacTHIl. B3awMHBIE TpeBparieHs
AJIEMEHTAPHbBIX YaCTHIl. AHHUTHIISALUS YaCTULl U POKJIEHUE Tap.

36. CtpykTypa 3JeMeHTapHbIX yacTuil. KBapku.

5.2.2. IlpuMepHbIe TeMbI TOMAIIHET0 3aIaHUS

1. MarepuanbHas Touka JABHKeTCs B miockoctd XOV 1o 3akony ' = At 74 Btj, rme A =1 M/CZ,

B=12 m/c, | u | enuHWYHbIC 0A3MCHBIC BEKTOPBI ICKApTOBOW CHCTEMbl KoopauHar XOV.
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10.

Haiitu yroa mMexmay BEKTOpamu CKOPOCTH U M YCKOPEHHS d TOYKHA B MOMEHT BpeMeHH t =3 c.
HapucoBath TpaeKTOpHIO TBUKEHHS TOUKH.

MarepuaibHas TOuKa IBHKETCS B IuIockoctd XOY mo 3akony T = (At*+C)i +(Bt*+D)], rue
A=1w/c B=-2wc® C=-1m D=3 m U306pasuth TPaeKTOPHIO ABHKEHHs Toukr. Ha Tpaek-

TOPUH YKa3aTh MOJIOKEHHUE TOUKH B MOMEHT BpeMmeHu 1y = 1 ¢. Haiitu Monynu BeKTOPOB CKOPOCTH

U ¥ YCKOPEHUsI d TOYKH B 3TOT MOMEHT. HaiiTh Takke BEeKTOp mepemMenienns S u myth | mpoii-

JICHHBIE TOYKOH 32 BTOPYIO CEKYH]y JIBUKCHHSL.
JIBe TOUKH JBIDKYTCS B IiockoctH XOY 1o 3akonam 7= Al +Btj u 7,=Cti +Dtj ,rne 4=1

M, B=3 m/c, C=25wm/c? D=2 wm/c. Haiiti paccrosiaue Mek/Ty TOYKAMH B MOMCHT BPEMEHH
t =1 c, a Takke yroyi MexIy BEKTOpaMH CKOPOCTEH TOUEK B 3TOT MOMEHT.

MarepuasbHasi TOUKa ABUKETCS B IIOCKOCTH XOV ¢ yCKOPEHUEM d , U3MEHSIOIIUMCS CO BpeMe-
HeM 110 3aKkoHy d,= Al + Btj . HaiiTu 3akoH IBIKeHHs TouKy (ypaBHEHHE 3aBUCHMOCTH pajlnyca-
BEKTOpa TOYKU OT BPEMEHH), €CII B HadalbHbIi MOMeHT BpeMmeHH (t = 0) Touka Haxoauiach B
Havaje KOOPJMHAT M uMena ckopocTs U,=Ci + Dj (4, B, C u D - u3BecTHbIE IOCTOSHHEIE Be-
JIUYMHBI).

MarepranbHas TOYKa JBHMIKETCS 1O OKPYKHOCTH IO 3aKOHY @ =ot+ ft°, tne a =6 pauc,
3 = -2 pan/c?. HaiiTi yriioBoe yCKOPEHHE TOYKH B MOMEHT, KOI/Ia OHA OCTAHOBHTCA.

Touka JBIKETCS IO OKPYKHOCTH paauyca R mo 3akony ¢ =@ Sinkt, rae ¢, u K u3BectHsie mo-
CTOsIHHBIE. HallTh 3aBUCHMOCTB OT BpEMEHU MOJYJIEH CKOPOCTH U YCKOPEHUS TOUKHU.

Touka ABMXKETCS MO OKPY?KHOCTH pauyca R=1mc YITIOBBIM YCKOPCHHUEM &, 3aBUCAIIUM OT BPC-

MEHH 10 3aKOHy & =a+ &, tae a =1

ao 0 . . . .
pc > B=3 P . Haiiti myTh, IpOMICHHBIN TOYKOW 3a

a
JE
BTOPYIO CEKYHIY ABM>KeHUs. HadanbHas CKOPOCTh TOYKM paBHA HYJIIO.

Touka nBHXKETCS IO OKPYKHOCTH paguyca R =1 M co CKOpOCTbIO ©, 3aBUCSILEN OT BPEMEHU 10
— ot + A —1%, p=32%. Hait
3akoHy U =ol+ ", Tne a= = p= = alTH yroJI MEXIYy BEKTOPaMH CKOPOCTH W

YCKOpEHHUs TOYKH B MOMEHT BpemeHu t = 1 c.
Touka IBIKETCS 3aMEIIEHHO 10 OKPYXHOCTH pajyca R, Tak 4TO ee TaHT€HLUUAIbHOE U HOP-
MaJIbHOE YCKOPEHUS B KaXKAbIi MOMEHT BPEMEHH paBHBI APYT JIpyry mo moxymo. Haiitu 3aBu-

CHUMOCTh OT BPEMEHU €€ YTJI0BOM CKOPOCTH M YIJIOBOT'O YCKO-

penus. HauanpHasg CKOpOCTh TOYKHM paBHA U, .

2190
C Kako# CKOpPOCTBIO B MOMEHT CTapTa PaKEThl HYKHO BbI- ';
CTPENUTh M3 IYLIKH, YTOOBI MOPA3UTh PAKETY, CTAPTYIOLIYIO h ﬁ
’
Z
A
I

Puc. 1.17



11.

12.

13.

14.

15.

16.

17.

M
BepTUKaNbHO ¢ yckopenueM a = 30— ? Paccrosnue ot mymku jgo qunuu crapra | =500 .
c

[lymka crpensier o yrinom o = 45° K TOpU30HTY.

JIBa kamMHs OpocaroT OJJHOBPEMEHHO TaK, KakK TMoka3aHo Ha pucyHke 1.17. Ha xakom pacctos-

aur | or ocHOBaHuWs GamiHM JO/DKHA HAXOMUTHCS TOYKAa OpPOCAHHs BTOPOTO KaMHS, YTOOBI

KaMHHU CTOJKHYJIHCh B Bo3ayxe? Boicora Oamam h=10m; HayanpHble CKOPOCTH KaMHEH

v=52, v,=202,
c c

C noBepxHOCTH 3eMJIM OPOCHIM KaMeHb IOJ YIJIOM @ K TOPU30HTY, COOOUIMB €My Hayaib-

HYI0 CKOpOCTb U, . HaiiTu paamyc KpuUBH3HBI TPAaeKTOPUU KaK (DYHKIHIO BBICOTHI ITObEMa

Tena npu aArxkeHuu. [lon kakum ymioM o cnemyer Opocars KaMeHb, YTOObI JATIbHOCTB €r0 I10JIe-

Ta ObuTa MakcuMaibHa? CONMPOTHBIICHUEM BO3/TyXa MMPEHEOPEYb.

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

Omnpenenuts HOpMaAITLHOE U TAHTCHIIMAILHOE YCKOPEHHUSI TeJla CITYCTS JIBE€ CEKYH/IbI TIOCIIC Havalia
neokeHus. COIPOTHUBICHUEM BO3TyXa PEHEOpEYb.

YacTtuna nermxercs B IiockocTd XOYV paBHOMEPHO CO CKOPOCTBIO © TIO MapadOoIMuecKou Tpa-
extopur Y = kx®, rie K - monmoxurensHas nocrosiHHas. HaiTH ycKopeHHe 4acTHIbl B MOMEHT
MIPOXO’KJICHUSI HaYaia KOOpAWHAT.

Yactuna aeuxketcs B miockoctu XOV, npuuém e€ mpsMOyroibHble KOOPIUHATHI 3aBUCAT OT
Bpemenu t ciaenyromum obpazom: X = ACOSat, y = Bsinawt, rae 4, B u @ MOJI0XKHUTEIbHBIE
MOCTOsSTHHBIC. HaliTH TpaeKTOpHIO ABMKEHUS YACTHUIIbI, 3aBUCUMOCTh €€ CKOPOCTH U yCKOpe-
HUS OT BpeMeHH. OnpeeuTh paanychl KPUBU3HBI TPACKTOPHH B TOYKAX €€ IMEPECEUCHHS C
ocsimu KoopauHaT. [loka3aTh, 4TO BEKTOpP YCKOPEHHUS YAcCTHUIBI B JIFOOOM MOMEHT BpeMEHH
HaTpaBJieH K Ha4ay KOOp/MHAT.

MarepuanbHasi TOYKa JBUKETCS TI0 KPUBOJIUHEHHOW TPACKTOPUU C TaHTECHITHAILHBIM YCKOpe-

HHEM, 3aBHCAIINM OT BpEeMEHH 110 3akoHy a . = A+Bt,rme A=2 M/Cz, B =1 m/c®. Haiitu MyTh

HpOfI,Z[CHHBIfI TOYKOM 3a IEPBLIC IISATH CCKYHA ABWXKCHHA, CCJIM Ha4dallbHasA CKOPOCTb TOYKH

M
v,=5—.
c

_ - - M
MarepuanbpHasi TOYKa ABHKETCI B IIockocTH XOY 1o 3akony I = Atl + BtT, rmie A=1—,
p y c

M .
B =0,5—;. Haiitu HOpMaNbHOE ¥ TAHI€HIMAILHOE YCKOPEHHS TOYKH M Pajlyc KPUBU3HBI Tpa-
c

CKTOpUH B HavabHBIA MOMEHT BpPEMCHH.
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18.

19.

20.

21.

22,

23.

24,

25.

26.

Haiitu yckopenue ten B cucreMe, Noka3aHHOM Ha pucyHke 2.13. Maccel Ten M1 u Mp. Maccamu
0JI0Ka ¥ HUTH, a TAKXKe TPEHUEM B CUCTEME MpeHeOpeyb.

HaiiTn yckopeHnue Ten u Crly HaTsSKeHHUS HUTH B CUCTEME, ITOKa3aHHOW Ha pucyHke 2.14. Mac-
cel Tenm My =2 xr, My =1 kr. Koshppuuuent TpeHus Tena o MOBEPXHOCTb

crosia 4 = 0,3. B HayaJIbHBIA MOMEHT TeJIa MOKOUJTUCH.

C kakoil MaKCHUMaJIbHOM CKOPOCTBIO MOKET JABHIaThCs aBTOMOOMIIb Ha IO-

BopoTe paauycoM 3akpyrieHuss R = 100 M, yToObl €ro «He 3aHecio», eciu Puc. 2.14
ko3 durmeHT TpeHus muH o gopory u = 0,4?

CnyTHHK, HCIONb3yEeMbIH B CHCTEME TEJIECBS3H, 3alyIIeH B IJIOCKOCTU 3€MHOI'0 HKBATOpa Tak,
YTO BCE BPEMSI HaXOJUTCS B 36HUTE OJIHOM U TOM ke TOUKU 3eMHOTO mapa. Haittu panuyc opou-
Thl cinyTHUKa. Paguyc 3emimn R = 6400 kM, yckopeHue cBOOOJHOrO MaJACHMS y MOBEPXHOCTU
3emun g = 9,8 M/,

Ha xpato ropusonrtanpHOoro aucka paguyca R =0,5 M HaxomuTcs maneHbkas maiba. [luck

HAaYMHAIOT PACKPYUYMBATH BOKPYI BEPTUKAIBHON OCH, IPOXOMAIIEH Yepe3 ero LEHTpP, TakK, 4TO
2 _ 2
yroJl €ro MOBOPOTa 3aBHCUT OT BpeMeHH t mo 3akoHy ¢ = At°,rme A = 1 pan/c”. Uepes kakoe

BpeMsl 1Iaiiba COCKOJIB3HET ¢ AucKa, ecinu Kod(h(UIMEeHT TpeHus

F
w=0,2?
Kakyto ckopocth coolimaetr GpyTOoarcT Msdy MpH yaape, eCli MakK- Frax1---
CUMaJIbHAs CUJIa, C KOTOPOH OH JIEHCTBYET Ha MY, Fmax = 3,5'103 H,
BpeMs yaapa v = 8:10 ¢? Macca mstaa m = 0,5 kr. CuuTaTh, 4TO CH- 0 > >
Ja, NEMCTBYIOIIAs HA M9 BO BpeMs y/apa, HapacTaeT W CHajgaeT 1o Puc. 2.1

TUHEHHOMY 3aKoHy (puc. 2.15).

UYenosek Maccoil M =75 Kr mpsiraer ¢ 6epera B JoJKy. Ero ckopocTh ropu30HTaJIbHA U paBHA

v, = 4 m/c. Ha kakoe paccrosiHue nepemecturcs jgoaka? Cuia TpeHus JOJKU O BOJY NMPOIOPIH-
H-c

OHaJbHA CKOPOCTU M KOAPPHUIMEHT MPONOPIHOHAIbHOCTH K = 10 .
M

Jlocky mMaccoit m = 1 Kr OTTOJIKHYJIM OT Oepera npyja, COOOIINB €if HadallbHYI0 CKOPOCTh v = 3
M/c. Uepes kakoe BpeMsi JOCKa JOCTUTHET APYyroro Oepera, eciid pacCTOSHUE MEXIy Oeperamu
H-c

S =10 m? Cuia conmpOTHBICHUS BOJBI MPOMOpIHOHaNbHa ckopoctu: F =Kkv, rae k = 0,2 .
M

Pazmepamu gocku mpeHeOpeys.
Kamens maccoit m magaet BOJIM3U MOBEPXHOCTH 3eMiIn 0€3 HadadbHOM ckopocTu. HaiiTu 3aBu-

CUMOCTb CKOPOCTH KaMHs OT BPEMCHH. C‘—II/ITaTI), 4TO CuJia COIIPOTUBJICHUA BO3JyXa IPOIOpPIH-

OHaJIbHAa CKOPOCTHU: FCI kU, 1€ K — U3BCCTHAA IOCTOAHHAA. yCKOpCHI/IC CBO60IIHOFO naacHus

g.
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27.

28.

29.

30.

31.

32.

33.

[Tapamrroruct maccoit My = 80 Kr magaeT npu OTKPBITOM IApAIlIOTe ¢ yCTaHOBUBLIEHCS CKOPO-
CThIO 01 = 5 M/c. Kakoii OyneT ycTaHOBHBILASCSI CKOPOCTb, €CIM Ha TOM K€ MapaloTe CIycKa-

ercs MaJlbuuK Maccol My = 40 kr? Cuiia CONpPOTUBIICHUS BO3AyXa MPONOPIMOHATIbHA KBaJgpaTy
ckopoctu: F =kv?.
Tpu kamus maccamu Mp; =100 1, M=200 r u M3=300 r AOBMXKYTCSI CO CKOPOCTAMH

0,=51 =3 +4ik(mlc), 0,=21 —6]—2k(m/c), D=1+ j+2K(m/c) coorsercTBenHo. Haiitn

MOJyJIb BEKTOpa CKOPOCTH JIBMXKCHHUs IEeHTpa Macc. (1, J,K - equHHYHBIE Oa3UCHBIC BEKTOPHI

JEKapTOBOM CHUCTEMbI KOOPJIMHAT).

[TnacTUnMHOBBIN IIap OpOCaIOT BEPTUKAIBHO BBEPX CO CKOPOCTHIO 0, = 10 M/c. OgHOBpEMEHHO
¢ BBICOTHI N =7 M HaunmHaeT CBOOOIHO MajaTh JAPYroil TOUYHO TAKOM e IIap, Kak IMOKa3aHo Ha
pucynke 2.12. C kakoil CKOPOCTBIO ymaja€T Ha 3eMJII0 KOMOK IuiactuiauHa? ConmpoTHBIICHUEM
BO3/yXa MpeHedpeyb.

2.13. Tenexxka Maccoil M ABMKETCS MO TOPU3OHTAIBHON MMOBEPXHOCTH CO CKOPOCTHIO 1,. B MO-
MEHT BpeMeHH t = () HauMHaeT UATH CHET, MaJaloluii BepTUKaIbHO. HallTh 3aBUCUMOCTH CKOPO-
CTH TEJIeKKHU OT BPEMEHHU, €CIIU Ha TEJIEKKY €KECEKYHIHO naaaeT Macca cHera u. CHer ¢ Tenex-
KU He ciieTaeT. TpeHueM npeHeopeys.

Pakera crapTyeT ¢ MOBEPXHOCTH 3€MJIM M JBWXKETCS BEPTHKaIbHO BBepX. CuMTas yCKOpeHUe
CBOOOAHOIO MajeHus J MOCTOSHHBIM U IIpeHeOperasi CONpPOTUBIIEHUEM aTMOc(hephl, HallTH 3aBU-
CUMOCTb CKOPOCTH PaKeThl OT BpeMeHH Moiiéra. [lepBoHavanbHas Macca pakeThbl C TOILIMBOM Mo,
pacxo]l TOIUIMBA MOCTOSIHEH U paBeH . [IpolyKThl cropaHusi BbUIETAIOT U3 PAKETHI C MOCTOSIH-
HOU OTHOCHUTEJIBHO HEE CKOPOCTHIO U.

Pakera, nBurasch B KOCMHYECKOM IPOCTPAHCTBE CO CKOPOCTHIO » MOMAJaeT B 0OJaKO MbUIH
MJIOTHOCTBIO p. Kakyro CUITBI TSITU TOJDKHBI pa3BUBATh ABUTATENIN PAKEThI, YTOOBI OHA JIBUTAJIACh
C MOCTOSTHHOM CKOpPOCTHIO? Y 1aphl MBUIMHOK O PakeTy cuuTaTh Heynpyrumu. Ilnomans 1060B0-
IO CEUEHHsI PaKkeThl S.

BonoMérHbIif KaTep ABUKETCS C MMOCTOSHHON CKOPOCTHIO, 3a0upast 3a00pTHYIO BOAY U BHIOpaCHI-
Bas Ha3aJl CTPYIO CO CKOPOCTHIO U = 15 M/c oTHOCUTENbHO KaTtepa. Macca exxecekyHAHO BbIOpa-

ceiBaeMoit Boael 1 = 150 xr/c. Haiftm ckopocTh Karepa, e€ciiu JACHCTBYIONAs Ha HErO CHia CO-

H -c?

2
M

IPOTHBJIEHHS MPONOPIMOHANbHA KBapaTy ckopoctu: F =kov®, riex=7,5

1. D1eMeHTbl KHHEMATHKH

1.1. [Tapoxon uaeT mo pexe oT myHKTa A 1o myHKTa B co ckopocthio 10 km/4, a o6paTtHO - CO

ckopocThio 16 kM/4. Haiitu: 1) cpemaHior0 CKOpocTh mapoxona, 2) CKOPOCTh TedeHus peku. [12,3

km/4, 0,83 m/c]
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1.2. CxopocTh T€UeHUS PEeKH 3 KM/4, a CKOPOCTh JIBHXKEHUS JIOJKA OTHOCUTEIHHO BOJBI 6 KM/4.
Omnpenenute, Mo KaKUM YIJIOM OTHOCHTEIBHO Oepera JOJDKHA JBUTATHCS JIOAKA, YTOOBI MPOIUIBITH

nornepek peku. [60°]

1.3. BenocunenucTt mpoexasn MEpBYO MOJOBUHY BPEMEHH CBOETO JIBUXKEHHS CO CKOPOCThIO 16
KM/4, BTOPYIO MIOJIOBUHY BPEMEHU — CO CKOPOCThI0 12 km/4. Onpenenure cpeaHIo CKOPOCTh JIBU-

JKEHUs Beyocureaucra. [ 14 km/4]

1.4. Benocunenuct npoexai NEPBYIO MOJIOBUHY TYTH CO CKOPOCTHIO 16 KM/4, BTOPYIO MOJIOBHHY
MyTH — CO CKOPOCThIO 12 kM/4. OnpenenuTe CpeIHIO CKOPOCTh ABMIKEHUs Benocunenucra. [13,7

KM/4]

1.5. CtyneHT nmpoexai MOJOBHHY ITyTH HA BEJIOCHUIIEE CO CKOpOCThio 16 km/4. Jlanmee B TeueHue
IMOJIOBHHBI OCTAaBIICTOCA BPEMCHH OH €Xajl CO CKOPOCTBIO 12 KM/‘-I, a 3aTCM 10 KOHIA IMyTH IS eI~
KOM CO CKOPOCTBbIO 5 KM/4. Ompelenure CpelHIO CKOPOCTh ABMIKEHHUS CTyJIEHTa Ha BCEM IIy-

t.[11,1 xm/4]

1.6. Ilocne ynapa kiaronikoi maiida cKoJIb3UT 1O JIbJLy C IOCTOSIHHBIM YCKOpeHHeM. B KoH1le ms-
TOW CEeKYH/IBI TIOCJIe Havyasla JABMKEHHUS ee CKOPOCTh ObuTa paBHa 1,5 M/c, a B KOHIIE MIECTON CEeKYH/IbI
maiiba ocraHoBuiack. C KakKMM YCKOpPEHHEM JBUTajiach I1ai0a, Kakoi MyTh Ipoljia U KakoBa ObL1a

€€ CKOpOoCTh Ha pacctosHuu 20 M OT Havasia aBwkeHus? [1,5 m/ ¢’ 27 m, 4,6 M/c]
1.7. Teno, OpolIeHHOE BEPTUKAIBLHO BBEPX, Uepe3 3¢ Mocie Havajaa ABMKEHUSI UMEJI0 CKOPOCTh 7
M/c. Ha kakyro MaKCUMaJIbHYI0 BBICOTY OTHOCHUTEIBHO MecTa Opocka MoaHsuIoCh Teno? CuurtaTh

g =9,8m/c?. ConpornBieHreM Bo3IyXa peHebpeds. [67,6 M]

1.8. Teno magaeT BEpTUKAIBHO C BBICOTHI 19,6 M ¢ HyJIeBOM HayalbHOU CKOpOCThIO. Kakoil myTh

npoiaet Teno: 1) 3a nmepByto 0,1 ¢ cBoero ABmxkeHwus, 2) 3a nocneanioo 0,1 ¢ cBoero aBUKeHUs?

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

1.9. Teno mamaer BEpTUKAJIBHO € BBICOTHI 19,6 M ¢ HyJI€BON HadaJbHOW CKOPOCTBIO. 3a KaKoe

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

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

1.10. C 6amHu B rOpU30HTAILHOM HalpaBlIeHUU OpOLIEHO TEJIO0 ¢ HauajdbHOM ckopocThio 10 Mm/c.

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

1.11. Kamenp OpoIieH ropu30HTAIBHO CO CKOPOCTBIO SMm/c. OmpeaenuTe HOpMaIbHOE W TAHTCH-
LMAIbHOE YCKOPeHHs KaMHs uepe3 | ¢ mocie Hadana apmkenns. Cuntate g = 9,8m/c®. Conporus-
JICHHEM BO3/yXa npeHeopeus. [4,45 m/c?, 8,73 M/CZ]
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1.12. KameHns OpoliieH TOpU30HTAIBHO cO ckopocThio 10 M/c. HaiiTu paamyc KpUBU3HBI TPAEKTO-
PHH KaMHs 4epe3 3 ¢ mociie Hayana apmkenns. Cunrate ¢ = 9,8m/c¢’. ConpoTHBIeHHE BO3AyXa HE
y4uuTbhiBaTh. [305 M]

1.13. MaTepuanibHasi TOUKa HAYMHAET ABUTATHCS MO OKPYKHOCTU paauycoM I =25 cM ¢ OCTO-
SHHBIM TaHICHIUAJILHBIM ycKopenueM a, = 0,5 eM/c?. Ornpenenute: 1) MOMEHT BpeMEHH, MPU KOTO-
POM BEKTOp YCKOpPEHHsI @ 00pa3yeT ¢ BEKTOPOM CKOPOCTH U yroi 45°; 2) myTb, IpOIICHHBIH 3a 3TO
BpeMsl IBHKYIIECHUCS TOUKOM. [ 1) J5 c;2) 1,25 cMm]

1.14. JIuneitHass CKOPOCTh TOYKH, HaxXOJMsIICHCsS Ha 000/1¢ BpallalolIerocs AuUcKa, B TPH pasa

6OJ'IBI_HC, yeM JIMHEHHas CKOpPOCThb TOYKH, HaXOﬂHHleﬁCH Ha 6 cM OJIMIKE K €ro OCH. Onpe/:[enI/ITe pa-

nuyc nucka. [9 cm]

1.15. Koeco Bpamaercsi ¢ MOCTOSHHBIM YITIOBBIM YCKOPEHHEM 3 pan/c’. Onpeneinte pammyc
KoJIeca, ecii yepes | ¢ mocie Havana ABIKCHIS MOMHOE yCKopeHne koeca 7,5 M/c2. [79 cM]

1.16. [IBa aBTOMOOWMIIS, BBIEXAB OJHOBPEMEHHO M3 OJHOTO IYHKTA, JBIIKYTCS MPSMOJIMHEHHO B

OHOM HAMpPaBIeHHH. 3aBUCHMOCTh MPOIIEHHOTO MMM TIYTH 3ajaeTcs ypaBHeHusamu S, = At + Bt?

u S, =Ct+Dt?+Ft®. Onpenenure 3aKOH M3MEHEHHS OTHOCHTETBHOH CKOPOCTH aBTOMOOWIIEH.
[v= A-C+2(B-D)-t—3Ft?]

1.17. KuHemaTtnueckue ypaBHEHUs JBHKECHMS JIByX MAaTE€pUaJIbHBIX TOYEK HMEIOT BH/JL
X, =A +Bt+Ct’ u x,=A +B,t+C,t*, tne B =B,, C,=-2m/c*, C,=1m/c*. Onpenenn-
Te: 1) MOMEHT BpEMEHH, AJIsl KOTOPOTr0 CKOPOCTH 3TUX TOYEK OyAyT paBHBI; 2) YCKOpPEHUs a; U a,

Uit aTOoro MmomenTa. [1) 0; 2) - 4 M/c?; 2 M/CZ]

1.18. Jluck Bparmiaercsi Tak, 4TO 3aBUCUMOCTb JIMHEHMHON CKOPOCTH TOYEK, JEKaIlUX Ha 00oze
JIMCKa, OT BpEMEHH 3aj1aeTcs ypaBHenueM v = At + Bt® (A =0,3 m/c?, B =0,1 M/C3). Omnpenenure
panuyc, eciam K KOHILY 2 CEeKYH/Ibl JBUKEHHS BEKTOP MOJIHOIO YCKOPEHHs 00pa3yeT ¢ BEKTOPOM CKO-
poctu yrong = 86°.[0,1 m]

1.19. HopmanbHO€ YCKOPEHHE TOUKH, IBUKYIIEHCS IO OKPYKHOCTH paauycoM I =4m , 3a1aercs

ypaBHeHueM a, = At®, rae A = 4 m/c’. Omnpenenute: 1) TaHreHIMAIBLHOE YCKOPEHHUE TOYKHU; 2) MYTh,
IIPOMJEHHBINA TOYKOM 3a BpeMs {; =5 ¢ mocie Hauana IBM)KEHHUS; 3) MOJIHOE YCKOPEHUE ISl MOMEH-

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

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

s=At—Bt?+Ct® (A =2 m/c, B =3 m/c?, C =4 w/c*). anumure BBIPQKEHUS ISl CKOPOCTH H
yckopenusi. Onpenenure s MOMEHTa BpeMeHH t = 2C mociie Havyasia JBUKCHUS MTPONICHHBINH MyTh,

CKOPOCTb H ycKopeHmue. [24 M; 38 m/c; 42 m/c?]
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1.21. 3aBucuMOCTh TPOHAEHHOrO TEJIOM IYTH OT BpPEeMEHH 33JaéTCsi ypaBHEHHEM
s=A—-Bt +Ct? rme A=5m, B=4m/c, C =1m/c’. 3anuimuTe BEIPAOXCHUS [T CKOPOCTH H YCKOpe-
Hus. Onpenenute A7 MOMEHTa BpeMeHH = 3C mocie Havaja ABUKEHHUS MPONUICHHBIA MyTh, CKO-
POCTh M yCKOpEHHE. [2M; 2M/C; 2 M/CZ]

1.22. 3aBUCHMOCTh IpPOWJIEHHOTO TEJIOM IIYTH OT BPEMEHM 3aJaéTCsi ypaBHEHHUEM
s=A+Bt +Ct>+Dt?, rie A=0,1m, B=0,Im/c, C =0,14M/C2, D=0,01M/03. 1) Yepe3 ckoibKo
BpEMEHU TIOCJIE Hadaja JBM)KCHUS YCKOpEHHE Teia OyaeT paBHO IM/c?? 2) Uemy paBHO cpenHee
YCKOpEHHE TeJIa 32 3TOT IPOMEeXyToK Bpemenn? [1) gepes 12¢; 2) 0,64 m/c’]

1.23. 3aBucuMOCTb HOpPOHIEHHOTO TEJIOM IMyTH OT BpPEMEHU 3adacTcsi ypaBHEHUEM
s=A—-Bt +Ct?, rne A=6Mm, B=3m/c, C =2m/c’. Haiitn CPEIHIOI0 CKOPOCTb U CpEeHEE yCKOpe-
HHE B HHTEpBaJIe BpeMeHH oT l¢ 10 4¢. [L =Tm/c; a=4m/c’]

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

ypaBrenueM S = At? + Bt (A =0,4 m/c?, B = 0,1 m/c). Jliis MoMeHTa BpeMeHH t = le mociie Havaia
JIBIKCHHSL OIPEIEINTEe HOPMAIBHOE, TAHTCHIMAIBHOE H IOIHOE yckoperms.[0,27 m/c’; 0.8 m/c?;

0,84 m/c?]

1.25. Paguyc-BeKTOp MaTepHaIbHOM TOYKH M3MEHSETCS CO BpEMEHEM Mo 3akoHy T =t°i + 3t ,
y

e i, ] - opTl oceil X u Y. ONpenennTe /UIsi MOMEHTA BPEMEHH t = | ¢ MOY/b CKOPOCTH H MO-
Iy11b yeKopeHust. [6,7 m/c; 8,48 m/c?]

1.26. Paguyc-BeKTOp MaTepualbHOW TOYKM HW3MEHSETCSI CO BpPEMEHEM II0 3aKOHY
r =4t + 3tj? + 2K . BanmmmTe 3aBHCHMOCTH CKOPOCTH U YCKOpPEHHUs OT BpeMeHHu. Onpenenure Mo-

IyJ7b CKOPOCTH B MOMEHT BpemeHu t =2 c. [16,3 m/c]

1.27. Quck paauycom 10 cMm Bpamiaercss BOKPYT HEMOJABIKHON OCH TaK, YTO 3aBUCHMOCThH yria
TIOBOPOTA pajyca JMCKa OT BpeMEHH 3ajaeTcs ypaBHeHneM @ = A+ Bt+Ct? + Dt® (B =1 pax/c,
C =1 pazl/cz, D=1 pan/c3). Omnpenenute AJ1st TOUEK HA 000/1€ TMCKA K KOHILY BTOPOM CEKYHJIBI TTO-
CJie Havajia JIBIDKCHHS TaHTCHI[MAJIbHOE, HOPMAJIbHOE W TOJHOE yckKopeHwus. [1,4 M/Cz; 28,9 M/CZ;
28,9 m/c?]

1.28. Jluck BpamiaeTcss BOKpYT HETOJABUKHOW OCH TaK, YTO 3aBUCHMOCTH yria IOBOPOTa pagnyca
JMCKa OT BPEMEHM 3ajaeTcs ypaBHeHHmeM @ = At’ (A=0,5 pa;[/cz). Onpenenute K KOHILY BTOPOM

CEKYH/IbI TIOCJIe HaJayia JABUXKEHUA: 1) YIJIOBYIO CKOPOCThH JTUCKa; 2) yII0BOE YCKOPEHHUE TUCKa; 3)
JUIS TOYKH, HaXOosIelcs Ha paccTosHud 80 ¢M OT OCH BpallleHHs], TAHTeHIIHAbHOE, HOPMaTbHOE U

nosiHoe yckopenus. [1) 2 pan/c; 2) 1 paz[/cz; 3)0,8 M/CZ, 3,2 M/CZ, 33 M/CZ]
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1.29. Jluck Bpamaercss BOKpYT HEMOJABUKHONW OCH TaK, YTO 3aBUCHMOCTH yrja IOBOpOTa paguyca
JIMCKA OT BPEMEHH 3a/aeTcsl ypaBHeHHEeM @ = At’( A=0,1pan/cz). OrnpenenuTe MOJTHOE YCKOPEHHE
TOYKH Ha 000/Ie JUCKa K KOHILYy BTOPOM CEKYH[bI MOCTIE Havyalla IBUXKEHUS, €CIIU B 3TOT MOMEHT JIU-
HelHas ckopocTh 3Toi Touku 0,4 M/c. [0,25 M/Cz]

1.30. duck panguycom 0,2 M Bpalaercss BOKpYr HEMOJBHUKHOM OCH Tak, 4TO 3aBUCUMOCTb YIJIO-
BOIl CKOPOCTH OT BPEMEHH 3ajaeTcs ypaBHeHneM @ = 5At?, rie A=1pad/c® . Onpenennure mus To-
4yeK Ha 000/ie JUCKa K KOHILY IE€pBOM CEKYH/bI I10CJIE Hayaja ABM)KEHUsSI IIOJJHOE YCKOPEHUE U YU CIIO
000pOTOB, CIICTaHHBIX TUCKOM 3a MEPBYI0 MUHYTY ABUXKEHHUS. [5,8 m/c?; 15, 9]

1.31. Iuck paguycom 10 cMm Bpamiaercst Tak, 4TO 3aBUCUMOCTh yIJia IOBOPOTA pajnyca JIUCKa OT
BpEMEHH 3ajaeTcsa ypapHeHneM @ = A+ Bt® (A =2 pax, B =4 pan/cs). Onpenenute st TOYCK Ha

oboje koseca: 1) HOpManbHOE YCKOPEHHE B MOMEHT BPEMEHHU 2 C; 2) TaHTE€HIHAIbHOE YCKOpEHHUE
U1 ATOTO K€ MOMEHTAa; 3) yroJl HOBOPOTa, IPU KOTOPOM IOJIHOE YCKOPEHHUE COCTABIISET C PaANyCOM

kojeca 45°. [1) 230 M/c?; 2)4,8 M/c%; 3) 2,67 pan]

o -1
1.32. SIkopp 37€KTpoIBUraTesl, UMEIOLIUN 4yacToTy BpaweHus 50 ¢, mocie BBIKIOYEHUs TOKa,

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

1.33. Koneco aBTOMOOUIIS BpalliaeTcsl paBHO3aMEJICHHO. 32 BpeMs 2 MUH OHO M3MEHHJIO YacTo-
Ty BpameHus ot 240 go 60 MuH " Omnpenenute: 1) yrioBoe ycKopeHHe Koseca; 2) YMCIO MOJTHBIX

000pOTOB, CICTAHHBIX KOJIecoM 3a 3To Bpems. [1) 0,157 pa,u/cz; 2) 300]

1.34. Koneco, Bpamiasce paBHOYCKOPEHHO, JOCTUTIIO yriioBoi ckopoctu 20 paxa/c uepes 10 o6o-

. 2
POTOB MOCIIe Havasa Bpaienus. Haiiaure yrioBoe yckopenue kojeca. [3,2 pan/c?]

1.35. Koneco CIIYCTA 1 MuH TTOCIIe HaYama BpalICHUA ano6peTaeT CKOPOCTh, COOTBECTCTBYIOIIIYIO
yactore 720 00/MuH. Haiigurte YIIJIOBOC YCKOPCHHUE KOJIECa U YUCIIO O60p0TOB, CACIaHHBIX KOJICCOM

3a 9Ty MUHYTY. JIBIKGHHE CYNTATh PaBHOYCKOPEeHHBIM. [ 1,26 pan/c’; 360 06]

1.36. Komneco, Bpamasich paBHO3aMeIJICHHO, ITPH TOPMOKEHUH YMEHBIIINAJIO YaCTOTY BpaIleHUs 32
1 mun ¢ 300 06/mMun 1o 180 o6/MuH. Haitnute yrioBoe yckopeHHE Kojieca M YHCIIO 000OpPOTOB, Clie-

JMaHHBIX 32 3TO Bpems. [0,21 pazL/cz; 240 00]

2. lnuHaMuKa MaTepPUAJIbHON TOYKH M MOCTYNATEIbLHOIO IBUKEHHUSI TBEPAOT0 TeJia

2.1. Teno Maccoii 2 K IBIKETCs IPIMOIMHEIiHO 1o 3akony S = A— Bt +Ct? — Dt® (C =2 m/c?,
D=04 M/c3). Onpenenute cuily, TEUCTBYIONIYIO Ha TEJIO B KOHIIE TIEPBOM CEKYH/IBI IBUKEHUS. [3,2

H]
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2.2. Teno maccoid M OBUYKETCS TaK, YTO 3aBUCUMOCTb ITPOWUJIEHHOTO IyTH OT BPEMEHU ONMCHIBA-
ercs ypaBHeHHEeM S = ACOS®t,rtae A U @ — NOCTOSHHBIC. 3aIUIINTE 3aKOH U3MEHEHUS CUIIBI OT
Bpemenn. [ F = —m Aw’ cosmt |

2.3. Ilon peiictBueM mocTtosiHHOM cuibl 9,8 H Teno nBuxkeTcs NpsAMOIMHENHO TaK, YTO 3aBUCHU-

MOCTh MPONIEHHOr0 NyTH OT BpeMeHH naércs ypaBHenmem S= A—Bt+Ct?, roe C=1m/c*.
Haiinute maccy tena. [4,9 kxr]

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

A, B U @ — HekoTopble ocTosiHHBIE. ONpeaeauTe MOAYIb CHJIbI, ICHCTBYIOIICH Ha 3TO TEJO.
[F=ma’\x*+y*]

2.5. 1Ba rpy3a (m, = 5002 u m, = 7002 ) cBsi3aHBI HEBECOMOM HUTHIO M JIS)KAT HA TIIJAKOIH ropH-
30HTaIBHON MOBepXHOCTH (puc. 1). K rpy3y M, mnpuiiokeHa ropu3OHTAIbHO HaIpaBICHHAs CHUJIA
F = 6H. IIpeneOperas TpeHuem, onpenenure: 1) yCKOpeHue rpy30B; 2) CHILy HaTsDKeHUs HUTH. [1) 5
M/c%; 2) 3,5H]

2.6. /1Ba rpy3a oamHakoBod Maccel (M, =M, =500z ) cBsi3aHbl HEBECOMOW HHTBIO M JISKAaT Ha

TrOpU30HTAIbHOM oBepXHOCTH (puc. 1). K ogHOMY Tpy3y npuiiokeHa TOPU30HTAIBHO HAIPaBICHHAS

E
m2 ml e
e s ,,

Puc. 1

cuna F =5 H. Koapdunuent tpenus kaxaoro rpysza o noepxHocts paseH 0,1. Ompenenure: 1)

YCKOpEHHUE IPY30B; 2) CUITy HaTsHKeHUs HUTH. [1) 4 m/c?; 2) 2 H]

2.7. Temno Maccoii 2 KT TajaeT BEPTHKAIBHO ¢ YCKOpeHHeM 5 M/c’. OmpeennTe CUiTy CONPOTHB-
neHus tena o Bo3ayx. [10 H]

2.8. K uutu nongeriex rpy3 maccoit 500 r. Onpenenure cuity HaTs>KEHUS] HUTH, €CITM HUTh C TPY-
30M IOJTHUMATh C YCKOPEHUEM 2m/c?. [6 H]

2.9. K nutn nogsemen rpy3 macco 500 r. Onpenenure cuily HaTsHDKEHUS! HUTH, €CJIIU HUTB C TPy-

30M OMYCKATh C YCKOPEHUEM 2m/c?. [4 H]

2.10. Ha miHype, NepeKuHyTOM Yepe3 HEMOIBUKHBIN 010K, nmoaBemeHs! rpy3sl Maccamu 0,3 u 0,2
Kr. C KakuM yCKOpPEHHMEM JBHXKYTCS rpy3bl? KakoBa cuia HaTsDKEHHS LIHYpa BO BpeMs JBMKECHHS?
[2m/c?; 2,4 H]

2.11. Ha HuTH, IEpEeKUHYTOMN Yepe3 HEMOABMKHBIN OJIOK, mojBemnieHs! rpy3sl Maccamu 0,3 u 0,34
KT. 3a 2 ¢ moclie Havyajia JABUKEHUS KaXAbl rpy3 npomén nyTth 1,2 M. [lo naHHbIM omnbiTa HaaUTE

YCKOpeHHe cBoGOHOro nageHust. [9,6 M/c?]
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2.12. Ha puc. 2 u3o6paxeHa cuctema 0JI0KOB, K KOTOPBIM ITO/ABEIIEHBI Ipy3bl Maccamu M, = 200
ru M, =500 r. Cunras, uto rpy3 M, MOAHUMAETCS, a MOJBUKHBIN OJIOK ¢ Ipy30M M, oIlycKaercs,

HUTh U OJIOKM HEBECOMBI, CHJIbI TPEHHsI OTCYTCTBYIOT, OINpeAenuTe: 1)CUily HaTs)KEHUs HUTH; 2)

YCKOpPEHHUSI, C KOTOPBIMH JIBHXKYTCS TPY3BbI.

b o

Puc. 2
[1)2,3H;2) a, = 1,54 m/c? 3) a, =0,77 m/c?]
2.13. Ilox neiictBuem rpysa maccoit m; =100 r (puc. 3) 6pycok maccoit mM,=400 r npoxoauT

u3 cocTostHus 1oKost myTh 80 cM 3a 2 c¢. Haiiaure koadumment tpenus. [0,2]

2.14. I'py3sl oguHakoBoi Maccoit (M, =M,= 0,5 Kr) cOeJMHEHbl HUTHIO U MEPEKUHYTHI Yepe3

HEBECOMBIH OJIOK, YKpeIuleHHbIH Ha KoHLe crosa (puc. 3). Koadduuuent tpenus rpyza m, o croin

0,15. IlpeneOperas TpeHueMm B OJIOKe, onpeaenuTe: 1) yCcKopeHHue, ¢ KOTOPBIM ABUXKYTCS TPY3bl; 2)

ity HaTsokerns muta. [1) 4,25 m/c?; 2) 2,875 H].
2.15. Cucrema rpy3os (puc. 3) maccamu M, = 0,6 kr u M, = 0,5 kr HaxXoaAUTCs B TUPTE, IBUKY-

2
meMcs BBEpX C yckopeHueMm a =5 M/c”. Ompenenure CuUily HATSKCHHS HHUTH, €U K03 UITUEHT

m,

m, Puc. 3

TPEeHHUs MEX]ly Ipy30M Maccel M, u onopoii 0,1. [4,5 H]

2.16. Temo A maccoii 2 kr (puc. 4) HaXOAUTCSI HA TOPU3OHTAIIBHOM CTOJIE U COCTMHEHO HUTSI-

A

Puc. 4
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MH ITocpeacTBOM 010koB ¢ Tenamu B (M, = 0,5 xr) u C (m,= 0,3 kr). Cunrast HUTH U OJOKH He-

BECOMBIMHM U TIpeHeOperas CUIaMH TPEeHHs, ompeneiuTe: 1) ycKopeHue, ¢ KOTOpPbIM OyIyT ABU-
raThCsl 3TU Teja; 2) pa3HOCTh CHJI HAaTsbKeHus HuTel. [1) 0,7 m/c?; 2) 1,4 H]

2.17. C KkakuM yCKOpPEHHMEM JIBUXKETCS cUCTeMa, n300pak€HHas Ha puc. 4, eciu Macca el A U
B paBua m =1ke, a macca tena C pasHa 2m. Koagdunuent tpenus pasen 0,2. Onpenenure cu-
JIbl HATSKEHUS] HUTH, CBSI3bIBatoleil Tena A U B, u CHIIbI HaTSOKEHUS HUTH, CBSI3BIBAIOLIECH Tella

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

2.18. 1o HaKJIOHHOW TJIOCKOCTH C YIJIOM HAKJIOHAa K TOPU30HTY, paBHBIM 30°, CKOJB3UT TEJO.
OmnpenenuTe CKOPOCTh Tella B KOHIIE BTOPOI CEKYHJIbI OT Hayajla CKOJIbKEHHUS, eclid KO3PPUIIUEHT

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

2.19. C BepmMHbI KIHMHA, JJIMHA KOTOPOro 2 M U BhICOTA 1 M, HAUMHAET CKOJIb3UTh HEOOIbILIOE
teno. Koapdunuent tpenust mexnay tenom u kiauHom 0,15. Onpenenute ycKopeHHe, ¢ KOTOPHIM
JIBYDKETCS TEJI0, BpeMs MPOXO’KICHUS Tella BI0JIb KJIMHA U CKOPOCTh Te€Jla y OCHOBaHMs KiuHa.[3,7

m/c?; 1,04 ¢; 3,85 m/c]

2.20. Ha HakJIOHHO# TJIOCKOCTHU JIJTMHOM 5 M M BBICOTOM 3 M HaxoauTcs rpy3 maccou 50 kr. Ka-
KYIO CHJIYy, HalPaBIEHHYIO BAOJb IJIOCKOCTH, HAAO MPUIIOKUTh, YTOOBI TSIHYTh TPY3 BBEPX C YCKO-

penueM 1 M/c?? Koadpunuent tpenus 0,2. [430 H]

2.21. Ha HakJIOHHOM TIJIOCKOCTHU JIJTMHOM 5 M M BBICOTOM 3 M HaxoauTcs rpy3 maccou 50 kr. Ka-
KYI0 CHJTy, HalpaBJIEHHYIO BJOJb IUIOCKOCTH, HAJIO MPHUIIOKHUTH, YTOOBI ynepxkaTh 3ToT rpy3? Ko-

s¢pdunment tperus 0,2. [220 H]

2.22. Baron maccoii 1 T criyckaercs 110 KaHaTHOM JK€JI€3HOM 10pore ¢ yKIOHOM & = 15° k ropu-

—

Puc. 5

30HTY (puc. 5). Ilpunumas koapduument tpenus 0,05, onpenenurte cUily HATSHKEHHUS KaHaTa MpH
TOPMOXEHHH BaroHa B KOHIIE CITyCKa, €CJIi CKOPOCTh BaroHa nepeja TOpMOKeHHueM 2,5 M/c, a BpeMms

TopMokeHus 6¢. [2,48 kH]

). CTaHOBKC (pHUC. TOJI HAKJIOHHOM IIJIOCKOCTH C TOPHU30HTOM PaBEH MacCChI TCI
2.23.B 6 a 30°,

N
3
w
&

Puc. 6



m; =200 r u M,=300 r. IIpu 3TOM TENIO Maccoi M; ABMXKETCS BBEPX 10 HAKJIOHHOW IJIOCKOCTH.

Koaddunuent tpenus 0,1. Cunrast HUTh U OJIOK HEBECOMBIMH OIPEIEITUTE YCKOPEHHE, C KOTOPHIM

OyIyT IBUTATHCS 3TU TeJa U CUJTy HATSHKEHUS HUTH. [2,29 m/ ¢% 1,9 H]

2.24. B ycranoBke (puc. 6) yrojl @ HakKJIOHHOM IJIOCKOCTH ¢ TOpU30HTOM paBeH 30°, Macchl Ten
m,; =500 r u m,=200 r. [Ipu 3TOM Tex0 Maccol M, IBHUIKETCS BHU3 110 HAKJIIOHHOMU IIockocTh. Ko-
sppunuent tpenus 0,1. Cunras HUTH U OJIOK HEBECOMBIMHU OIPEIEIIUTE YCKOPEHHE, C KOTOPBIM 0Yy-

IyT JBUTATHCS 3TU TENA U CUITy HaTsDKeHUs HUTH. [0,15 m/ c2; 2,03 H]

2.25. Ha Teno (puc. 7) maccoii 10 kr, nexariee Ha HaKJIOHHOH mockoctu ( @ = 30°), aeiicTByer

T

o

Puc. 7

rOpU30HTAIBHO HanpasieHHas cuina F = 8 H. Koaddunuent tpenus 0,1. Onpenenure yckopeHue

Tena. [4,9 M/c?]

2.26. B ycranoBke (puc. 8) yriibl @ U f ¢ TOpU30HTOM COOTBETCTBEHHO paBHBI 30° U 45°, Macchl

/0

B a
A

Puc. 8

ten M;=0,45 xr u M,=0,5 kr. Cuurasg HUTH U OJOK HEBECOMBIMM U NpeHeOperas CUjaMHu TPEHHUs,
ompezaenure: 1) yckopeHue, ¢ KOTOPBIM JIBIXKYTCS Tena; 2) cuily HaTshkeHus HuTH. [1) 1,35 m/c?; 2)

2,86 H]

2.27. B ycraHoBKe (puc. 8) yriiel @ U 8 ¢ TOPU30HTOM COOTBETCTBEHHO paBHbI 30° u 45°, mac-
cel Tenn M, =m,= 1 xr. Koapuuuent tpenns kaxaoro Tenaa o miockocts paseH 0,1. Cunras HUTH

1 OJIOK HEBECOMBIMHU OIpCACINUTEC!: 1) YCKOPCHHUEC, C KOTOPBIM ABUKYTCA TCJIA, 2) CUITY HATSXKCHUSA

mur. [1) 0,25 m/c%; 2) 6,1 H]

2.28. K moTonky BaroHa, ABMKYLIETOCSd B TOPU30HTAJIbHOM HaNpaBlIeHUMU C ycKopeHuem 10
M/CZ, nojBelieH Ha HUTU mapuk Maccoi 200 r. Onpenenurte 1 yCTaHOBUBIIETOCS ABWIKEHUS: 1)

CUJIY HATSDKEHUSI HUTHU; 2) yroJl OTKJIIOHEHUsI HUTH oT BepTtukanu. [1) 2,8 H; 2) 45°]
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2.29. KaMeHb, NpuBsI3aHHBIN K BepEBKe AauHOU 50 cM, Bpamaercs B BEPTUKAIbHON IJIOCKOCTH.
Haiitu, npu xakom uucie 000poTOB B CEKYHIY BepEBKa 000pBETCS, €CIIM U3BECTHO, YTO OHA pa3pbl-

BaeTCs IPH HArpy3Ke, paBHOM JIECATUKPATHOMY Becy KamHs. [2,1 06/c]

2.30. Kamenp, npuBsS3aHHBIA K BepEBKE, BpallaeTCs B BEPTUKAIBHOW muiockoctr. Haiitu maccy
KaMHsI, €CJIM U3BECTHO, YTO PA3HOCTh MEXAY MAaKCUMaJIbHBIM U MUHUMAJIbHBIM HATSHKCHUSIMU Be-

pésku paBHa 10 H. [0,5 kr]

2.31. l'upbka, npuBsA3aHHasg K HUTU IJIUHON 30 cM, ONMKMCHIBAET B FOPU3OHTAIBLHON MIOCKOCTH

OKPY>KHOCTb paguycoMm 15 cm. HalimuTe yacToTy BpaiieHust THPbKH. [59 06/MuH]

2.32. Jluck BparmaeTcsi BOKPYT BepTUKaIbHOM ocu ¢ yacTtoToit 30 06/mMuH. Ha paccrosanu 20 cm
OT OCH BpAIllEHUS Ha JUCKE JISKUT Teno. KakoB gomkeH ObITh KOI(PPUIIUEHT TPEHUS MEXKAY TUCKOM

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

2.33. C xaKoil CKOpOCTbIO JOJKEH €XaTh aBTOMOOUIIb Maccoil 2 T MO BBIIIYKJIOMY MOCTY C paju-
ycoMm KpuBu3HBI 40 M, 4TOOBI B BEpXHEH TOYKE OH IE€pecTall OKa3blBaTh JaBlieHHE HAa MOCT? [72

KM/4]

2.34. 1llap maccoii 10 kr crankuBaercs ¢ mapom mMaccor 4 kr. CKOpocCTh IepBoro mapa 4 m/c,
BTOporo 12 m/c. Haiitn 0o0mryr0 CKOpOCTh MIapoB TMOCIE yaapa B IBYX CIydasx: KOTJa Majblid map
HaroHsieT OOJIBILON IIap, IBUKYIIUNACS B TOM K€ HAIIPABICHUH, U KOT/Ia IIAPhI ABMXKYTCS HABCTPEUY

APYT ApYry. Yap cuuTaTh NpsIMbIM, HEHTPaAJIbHBIM, HeynIpyruM. [6,29 m/c;0,57 m/c]

2.35. Ilap maccoit 200 1, nBrxKyLuMiics co ckopocThio 10 mM/c, ynapser HeOABMKHBIN I1ap Mac-
coii 800 r. Yaap mpsiMoii, LIeHTpasIbHbIHM, a0CoMOTHO ynpyruid. OnpenenuTe IpOeKLUUNd CKOPOCTeH
mapoB nocie yaapa. (Hampasnenue ocu BEIOpaTh MO ABMKEHHIO NIEPBOTO 11apa Ao yaapa). [- 6 m/c; 4

M/c]

2.36. I'panara, netsmas co ckopoctbio 10 M/c pazopBanach Ha JiBa OCKOJIKA. boJbIInii OCKOJIOK,
Macca KOToporo cocrasiisieT 60% macchl Bcel TpaHaThl, TPOJIOJDKAT IBUTATHCS B TOM K€ HarpaBJie-
HUH, HO C YBEJIMYEHHOW CKOPOCTHIO, paBHOM 25 m/c. HaiimuTe cKOpocTh MEHBIIEro ockonka. [-12,5
M/c]

2.37. UenoBek, CTOSIINK B JIOAKE, CEIal MECTh MIaroB BIOJE JOJIKHA U ocTaHoBHiICI. Ha ckonb-
KO I1aroB MepeIBUHYIACH JIOJIKa, €clv: 1) Macca JJOJKH B JBa pa3a OOJbIIe MacChl YeJIOBEKa; 2) Mac-
ca JIOJKHU B JIBa pa3a MEHbIIIE MacChl yesnoBeka? [2 mara; 4 mara|

2.38. B noake maccoit 240 xr ctout yenoBek Maccoit 60 kr. JIoaka TIIBIBET CO CKOPOCTHIO 2 M/C.
YenoBek MpBITaeT ¢ JIOJKH B TOPU30HTATILHOM HAIMPABICHUU CO CKOPOCTHIO 4M/C OTHOCUTENBHO JIO-
k1. HaliTu ckopocTh J1I0AKH Mocie MpbhKKa YeloBeKa: a) BIEepes 1Mo ABMKEHHUIO JIOJIKH; 0) B CTOPOHY,

MIPOTHBOIIOJIOKHYIO IBIKEHUIO JIOAKH. [ 1M/c; 3 M/c]
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2.39. Tenexxka, Mmacca KOTopoii (6e3 uenoBeka) 120 Kr, IBMKETCS IO UHEPLMH 1O TOPU3OHTATb-
HOM TIJIOCKOCTH CO CKOPOCThIO 6 M/c. C TENeKKHU COCKAaKMBAET YeJIOBEK Maccoi 80 Kr moj yriaiom 30°
K HampapJIeHUIO ee ABKeHHs. CKOPOCTh TEJIGKKH YMEHbIIaeTCs pu 3ToM 10 4 m/c. KakoBa Oblia
CKOPOCTh MPBDKKA OTHOCUTENBHO TuiockocTu? [10,4 m/c]

2.40. apuk Maccoii 10 r magaeT Ha TOPU3OHTAIBHYIO IIOCKOCTH € BBICOTHI 27 cM. HaliTu cpen-
HIOIO CHIY yJiapa B CJIEIYIONIMX CIy4asx: a) MapHK MIaCTUINHOBBIN (a0CONIOTHO HEYNPYTui yuap);
0) mapuK M MJIOCKOCTh U3 CTaJH (a0CONIOTHO YNPYTWi ynaap); B) MIAPUK IJIACTMACCOBBIA M TOCIE
yAapa moJIHUMAaeTcsl Ha BhICOTY 12 cM. JnuTensHOCTh yaapa mapuka ¢ miockocteio 0,03 c. [0,77 H;
1,53 H; 1,28 H]

2.41. IBwxkyuieecs TeNo Maccoll M, ynapsercs O HENOABHKHOE TeJI0 Maccod M, . Cuuras ynap
HEYNPYTUM M LEHTPAJIbHBIM, HailiuTe, Kakas 4acTh NEPBOHAYALHON KMHETUYECKOW SHEPTUU Tepe-

XOJUT TIpU yAape B temio. [ M, /(m, +m,)]

2.42. I'py3 mMaccoit 1 kr, BUCSIIHIA HAa HUTH, OTKIOHSIOT Ha yron 30°. Haliaure HaTsSHKEHUE HUTH
B MOMEHT MPOXOKJCHUS IPy30M 0JIOkKEeHUs paBHOBecus. [12,7 H]

2.43. I'py3 Maccoii 80 KI HOAHUMAIOT B/IOJIb HAKJIOHHOM IJIOCKOCTU C YCKOpEHUeM 1 M/c?, Jnunaa
HAKJIOHHOM IJIOCKOCTU 3 M, YToJl €€ HakJIOHa K TOpu30HTY paBeH 30°, a koap¢uuuent tpenus 0,15.
Omnpenenure padoTy, COBEPLIAEMYIO MOJBEMHBIM YCTPONCTBOM, €r0 CPEAHIOI0 U MaKCHUMAaJbHYIO
MoInHocTH. HauansHas ckopocTs rpysa pasHa Hymto. [1,75 k/lx; 715 Br; 1,43 kBT

2.43. ABromo6usb Maccolt 1,8 T ABMIKETCSI paBHOMEPHO B TOPY, YKIOH KOTOPOH COCTaBIIsAET 3 M
Ha kaxasie 100 m mytu. Onpenenute paboTy, COBEpIIAEMYIO JIBUTATEIeM aBTOMOOWIISI HA TIYTH 5
KM, eciu kodddunueHt tpeHus pased 0,1, a Takke pa3BUBaEMYIO JBUTaTEIEM MOIIHOCTb, €CIIUA U3-
BECTHO, YTO 3TOT MyTh ObLI IIpeoaosieH 3a 5 MuH. [11,7 MIx; 39 kBt]

2.44. Omnpenenute paboTy, COBEpIIaAEMYIO MpHU MoaAbeMe Ipy3za maccoit 50 Kr Mo HaKJIOHHOMN
IJIOCKOCTH € yriaoM HakjoHa 30° K TOPU30HTY Ha paccTOssHHE 4 M, €CIM BpeMs noabema 2 ¢, a Ko-
s urment tpenus 0,06. [1,48 x/Ix]

2.45. Teno CKOMB3UT ¢ HAKIOHHOHW TUTOCKOCTH BBICOTOW N W yriioM HakJIIOHa & K TOPH30HTY U
JBUKETCS Jlajiee MO FOPU3OHTAIbHOMY ydacTKy. [IpuHuMas ko3ppuiueHT TpeHus Ha BCeM NYTHU

INOCTOSIHHBIM W pPaBHBIM 4, OIPCHACINUTEC PACCTOSHUC S,HpOﬁHCHHOC TCJIOM Ha T'OPU3OHTAJIIBHOM

y4acTKe, 10 MOJTHOW OCTaHOBKH. [ S = h(l— HMCLO a)/ M]

2.46. Camoner Maccoil 5 T ABUTaJCs TOPU3OHTAIBHO €O CKOPOCThIO 360 KM/4. 3aTeM OH MOAHSII-
cs Ha 2 kM. [Ipu sTom ero ckopocth crana 200 km/4. Haitnure paboty, 3aTpadyeHHYI0 MOTOPOM Ha
nogbeM camodeTta. [81 MJIx]

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

x€ctkocThio 30 H/em. Onpenenute npu 3ToM cMeEIIeHUe PY>KUHEL. [21,6 cMm]
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2.48. C 6amnu BeIcOTOM 20 M TOPU30OHTAIBHO €O CKOpocThio 10 M/c OpolleH KaMeHb Maccoi
400 r. IIpeneOperasi cOmpOTHUBIECHHEM BO3AyXa, ONpPEIEIUTE JUIi MOMEHTa BpeMeHu 1 ¢ mocie

Hayvaja JBHKCHHUS KHHETHYECKYIO U MOTCHIMAIbHYIO dHeprun KamHus. [39,2 J1x;59,2 JIx]

2.49. K HmKHEMY KOHIy TPYKHHBI KECTKOCTBIO K, TMPHUCOCAMHEHA Ipyras MmpyXuHa KeCTKO-
cthio K,, K KOHI[y KOTOPO# HpHKperieHa rupsi. [IpeHedperast Maccoil pyKHH, OMPEACIHTE OTHO-
IIeHHe MOTeHINANbHbIX dHepruit npyxuH. [ E, [ E,, =K, /K]

2.50. 13 mpyXMHHOTO MKUCTOJIETA BbUIETEIA B TOPU30HTAIHLHOM HAIIPaBJICHUH ITyJIbKa, Macca KO-
Topoit 5 r. Kectkocts npyxunsl 1,25 kH/m. Tpyxunaa Obi1a ckara Ha 8 cM. Onpenenure CKOpocTh
MyJBKY TPH BBUIETE ee U3 nucroneta. [40 m/c]

2.51. Ctpys BozbI ceueHueM 6 om? yaapseT 0 CTeHKY noJj yriaoMm 60° Kk HopMalld U YIIPyro OTCKa-
KHBaeT OT CTEHKHU 0e3 morepu ckopocTu. HaiiguTe cuity, NeHCTBYIOIIYIO Ha CTEHKY, €CJIM U3BECTHO,
9TO CKOPOCTh TeUCHUS BOJIBI B cTpye 12 m/c. [86,4 H]

2.52. U3 peakTtuBHOI ycTaHOBKM Maccoit 0,5 T, HaxopsIelcs NepBOHAYAIbHO B TIOKOE, B TOPHU-
30HTAJIbHOM HAampaBlIeHUH BHIOPACHIBAETCS MOCIEI0BATENBHO JBE MOPIHH BEIIECTBA CO CKOPOCTHIO
1000 m/c oTHOCHTENBHO ycTaHOBKM. Macca kaxaou mopuuu 25 kr. Kakoll cTaHeT cKOpocTh ycTa-
HOBKH TI0CJIe BbIOpoca BTopoit mopimu? Tpenue orcyrcrByer. [-108,2 m/c]

2.53. CHapsin B BepXHEH TOUYKE TpaeKTOpHH, cOOTBeTCTBYIomIeH Bbicote 1000 M, pa3opBaics Ha
nse yactu 1 xr u 1,5 kr. CkopocTb cHapsiia B 3Toit Touke 100M/c. CKopocTh OOJIBIIET0 OCKOJIKA OKa-
3ajach TOPU3OHTAIBHON (CKOpOCTh paBHA 250 M/C) M COBIAAAIONIEH 110 HAPABIEHUIO CO CKOPOCTHIO

cHapsiia. OnpeenuTb pacCTOSIHUE MEXKAY TOUKaMU MaIeHUs] 000MX OCKOJIKOB. [ 1694 m].

2.54. Ha kparo crona BBICOTBI N JIeKHT MaJeHbKHH MIapuKk Maccel M,. B Hero momamaer mysis
Macchl M, , ABUXKYIIASACA TOPU3OHTAIBHO CO CKOPOCTBIO U, HANPABICHHOW B LEHTp wiapuka. Ilymns
3acTpeBaeT B Iapuke. Ha kakoM paccTOsSTHUM OT CTOJa MO FOPU3OHTAIM LIAPHUK YHaJAeT Ha 3eMITI0?
[S=m,vy2h/ g/(m1+ m,)]

2.55. Tspxenblil mapuK, MOABEIICHHBIM Ha HEPACTSKUMOM M HEBECOMOW HUTH, UMEIOIIEH JITUHY

L , OTKJIOHAKOT OT BEPTHKAIM Ha Yrojl & M 3aTEM OTIIYCKaroT. KaKYIO MaKCUMAJIbHYIO CKOPOCTb

L puobpeTeT Wapuk? [V = \/ 29L(1 —COsS a) 1.

3. BpamareJibHOe 1BHKeHHE TBEPAbIX TeJl

3.1. OHpCI{GJ’II/ITC MOMCHT MHCPIUHN CIUIONIHOTO OAHOPOJHOI'O JMCKa paJunyCoM 40 cM u Maccoi
1 XTI OTHOCHTEIBHO ocu, HpOXO,I[HH.[CfI qepe3 CCpCaAHYy OAHOIo M3 paJuyCoOB HCpHCHIIPIKy.IISIpHOﬁ

miockoctd aucka. [0,12 kr-m?]
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3.2. OnpenenuTe MOMEHT MHEPLMHU TOHKOTO OJHOPOAHOrO CTEpXHS JiuHOW 50 cM U Maccoit
360 T OTHOCHUTEIBHO OCH, MEPHECHINKYISPHON CTEPKHIO M MPOXOJAIICH Yepe3 ero I<0Heu.[3-10’2
Kkr-M?]

3.3. OnpenenuTe MOMEHT MHEPLMHU TOHKOTO OJHOPOAHOrO CTEpXHS JuHOW 50 cM M maccoi
360 r OTHOCUTENBHO OCH, IEPIEHAUKYISIPHON CTEPXKHIO U MPOXOJAIICH Yepe3 TOUKY, OTCTOSIIYIO
OT KOHIIa CTepKHs Ha 1/6 ero umHsL[1,75-107 KF-MZ]

3.4. Toukuii 00py4 nuamerpom 56 cm u maccoii 300 T BUCUT Ha TBO3JIe, BOUTOM B cTeHY. Ompe-
JEUTE €r0 MOMEHT MHEPLUU OTHOCUTEIBHO 3TOro rBo3s.[0,047 KF-MZ]

3.5. OnHopoanbiii mapuk mMaccoit 100 r mojaBenieH Ha HUTH, JUIMHA KOTOPOM paBHA paguycy
mapuka. OnpeaenuTe MOMEHT WHEPLHMH [IapuKa OTHOCUTENIbHO TOYKH MOJBEca, €Clid JAJIMHA HUTH
20 em. [0,0176 kr-m?]

3.6. Onpenenute MOMEHT MHEPUUHU CILUIOIIHOTO OJHOPOJHOrO IWIMHApPa paguycoMm 20 cM u
Maccoil 1 KT OTHOCUTENbHO OCH, TPOXOAIel yepe3 obpasyromryto muunapa. [0,06 KF-MZ]

3.7. OnHoponanbld 1map paguycom 10 cM U Maccoit 5 Kr BpalaeTcsi BOKPYr OCH CUMMETPHUHU CO-
rIacHo ypaBHeHnio @ = A+ Bt? + Ct*(B =2 paw/c?, C = -0,5 pan/c®). Onpeennte MOMEHT CHII JUIS
t=3c.[-0,1 H-Mm]

3.8. MaxoBuK B BUJE CIIOUIHOTO AMCKAa, MOMEHT MHEpIUH KoTtoporo 150 KM, BpaIaercs ¢
gactotoi 240 06/muH. Yepes Bpems t = 1 MHH 1OCIe TOTO, KaK HA MaXOBHK CTaJl ICMCTBOBATH MO-
MEHT CHUJI TOPMOXKEHHUS, OH OCTaHOBWIICA. ONpeeIMTEMOMEHT CUJI TOPMOXKEHHS U YU CII0O 000POTOB
MaxOBHKa OT Hauaja TOPMOXKEHHUs J10 TIOJIHOW ocTaHOBKH. [62,8 H-m; 120]

3.9. K 0601y 0HOPOAHOTO CIIOMIHOTO AucKa paauycoMm 0,5 M mpuiiokeHa MOCTOsTHHAs Kaca-
tenpHast cuiia 100 H. [lpu Bpamenun aucka Ha Hero geicTByeT MoMeHT cuit TpeHus 2 H-m. Ompe-
JIEJIATE MacCy AMCKA, €CIM M3BECTHO, YTO €r0 YIJIOBOE YCKOPEHHME MOCTOSHHO W paBHO 16 paz[/cz.
[24 xr]

3.10. Yacrora BpaiieHHus MaxOBHKa, MOMEHT MHEPLUHU KOTOporo paseH 120 KM%, COCTABIISICT
240 o6/mun. Tlocne mpekpaiieHusi TeUCTBUS HAa HErO BPAIIAIOIIETO MOMEHTAa MaxOBHUK IOJ JCH-
CTBHEM CWJI TPEHHs B NMOAIIMITHUKAX OCTAaHOBUICA 3a BpeMs t = 3,14 mMuH. Cuntas TpeHUE B MOJ-
LIUITHUKAX MTOCTOSIHHBIM, ONPEAEIUTEe MOMEHT cuil TpeHus. [16 H-Mm]

3.11. Bentunarop Bpamaercs ¢ gactotoir 600 06/mun. [Tocnie BBIKIIIOUEHNS OH Hayal BpallaTh-
csl paBHO3aMeIJIeHHO U, caenaB 50 060poToB, ocranoBmicsa. PaboTta cun Topmoxenus pasHa 31,4
JIx. OnpenenuTeMOMEHT CHJI TOPMOKEHHUSI U MOMEHT uHepuuu BeHtuistopa. [0,1 H-m; 15,9 KF-MZ]

3.12. MaxoBUK B BUJE CIUIONIHOTO JMCKa, MOMEHT UHEPIIMU KOTOporo 1,5 KM, Bpallasch IIpu
TOPMOXXEHUH PaBHO3aMEJJICHHO, 3a BpeMs t = 1 MUH yMeHbBIINUT YacToTy BpameHnus ¢ 240 o6/MuH
10 120 o6/muH. Onpenenure yrioBoe YCKOPEHHE MaxOBHKAa U MOMEHT CHJIbI TopMoxkeHus. [0,21
paﬂ/cz; 0,315 H-m]
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3.13. OgHopoansbii nuck paguycoM 0,2 M u maccoii 0,5 Kr Bpaiaercss BOKpYr OCH, IIPOX O IIEN
4yepe3 €ro UEHTP. 3aBUCUMOCTh YIJI0BOW CKOPOCTH BPAILEHUs JUCKA OT BPEMEHU JAeTCsl ypaBHEHU-
eM@ = A+ Bt (B = 8 pan/c®). Haiiure BeqmunHy KacaTeIbHON CHITbI, IPHIIOKEHHOM K 0601y JHC-
ka. Tpennem npenedpeus. [0,4 H]

3.14. MaxoBHUK, MOMEHT UHEPIIMU KOTOPOro paBeH 63,6 Kr-M?, BpalllaeTCs ¢ MOCTOSSHHOM YIio-
Bol ckopocthio 31,4 pan/c. Haiimute TOpMO3SIIMiA MOMEHT, MO JCHCTBUEM KOTOPOTO MaXOBHUK
octanaBiuBaercs uepe3 20 ¢.[100 H-m]

3.15. OgHopoaHsbIil cTepkeHb AMHOI | M 1 Maccoit 0,5 Kr Bpamiaercss B BEpTUKAIbHOU IO C-
KOCTH BOKPYT FOPU3OHTAIBHOM OCH, MPpOXOoAsiel uepe3 cepeauny crepkHs. C KakuM YIJIOBBIM
YCKOPEHHEM BpAIlaeTCs CTEPIKEHb, €CJIM BPAIIAIOIINH MOMEHT paBeH 9,81 -10%H-Mm? [2,35 pa;[/cz]

3.16. Yepes HEMOABMKHBIN OJIOK B BUJE OJHOPOIHOTO CIUIONIHOTO MMIMHAPA Maccoi 160 T me-
pEKHHYTa HeBEcoOMasi HUTh, K KOHIIaM KOTopo# nojseuieHs! rpy3sl Mmaccamu 200 r u 300 r. [Ipene-
Operast TpeHHEM B OCH OJIOKA, ONPEACIIUTE YCKOPEHUE TPY30B U CHIIBI HaTshKeHHS. [ 1,69 m/c%; 2,3 H;
2,44 H]

3.17. Ha ogHOpOJHBIN CIUTONIHOM LMIMHAPUYECKUU Baj paauycoM 50 cM HaMOTaHa Jerkas
HUTh, K KOHIly KOTOPOW NPUKpEIUIeH Ipy3 mMaccol 6,4 kr. I'py3, pasmaTbiBas HUTh, OIYCKA€TCA C
YCKOpPEHUEM 2 m/c. Onpenenvte MOMEHT MHEPLUU U Maccy Baja.[6,25 kr-m?; 50 KT]

3.18. Ha 6apaban maccoii 9 kr HaMOTaH LIHYp, K KOHIly KOTOPOT'O MPUBSI3aH I'Py3 Maccoil 2 Kr.
Haiinute yckopenne rpysa. BapaGan cuntath oHOpoxHbIM auckoM. TperneM npenebpeus. [3 m/c?]

3.19. Ha 6apaban paguycom 0,5 M HaMOTaH LIHYp, K KOHI[y KOTOPOTO MpPUBs3aH Ipy3 Maccoi 1
kr. Halimute MoMeHT nHepuuu 6apabaHa, €CiM U3BECTHO, YTO IPy3 OMycKaeTcs ¢ yckopenuem 2,04
M/c2.[9,5 kr-m?]

3.20. Yepe3 moABUKHBIN OJIOK B BHIE OJHOPOJIHOTO CIUIONIHOTO MIIMHApPA Maccoit 0,2 Kr mepe-
KMHYTa HEBECOMasi HUTh, K KOHIIaM KOTOpOM mpukperseHsl Tena Mmaccamu 0,35 xr u 0,55 kr. Ilpe-
HeOperas TpeHHeM B OCH 0JI0Ka, ONpe/IeINTe YCKOPEHUE IPy30B U OTHOLIEHHWE CUJI HATsXKEHHs HU-
. [1,96 m/c?; 1,05]

3.21. Teno maccoit 0,25 Kr, COEAMHEHHOE HEBECOMOU HUTHIO MTOCPECTBOM OJI0Ka (B BHJIE MOJIO-
ro TOHKOCTEHHOI'0 LIMJIMHAPA) ¢ TelIoM Maccoi 0,2 KT, CKOJIb3UT MO MOBEPXHOCTU FOPU30HTAILHOTO
crona(puc.3). Macca 670ka 0,15 xr. Koaddunuent tpenus tena o moBepxHocts paseH 0,2. [Ipene-
Operast TpeHHEM B MOJALIUITHUKAX, OTPEACIIUTE YCKOPEHHE, C KOTOPBIM OyIyT ABUTaThCS OTH Teja U
CHWJIBI HATSDKEHHSI HUTH 110 00€ CTOPOHBI OJ0Ka. [2,45 M/C2;1,1 H; 1,47 H]

3.22. K 0601y OJTHOPOJTHOTO CILTIONIHOTO AMCKa Maccoi 10 KT, HAaCaKEHHOTO Ha OCh, MPUII0KEHA
nocrosgHHasa kacarenbHas cuia 30 H. Onpenennre KWHETUYECKYIO SHEPTUIO TUCKA Yepe3 BpeMs 4 ¢
nocie Havaya qedcTBus cuibl. [ 1,44 xk/{x]

3.23. luck Maccoi 2 Kr KaTuTcs 0e3 CKOJBXKEHUS MO0 FOPHU30HTAIBHON IJIOCKOCTH CO CKOPO-

cThIO 4Mm/c. HaliinTe KHHETHYECKYIO SHEPruio aucka. [24 JIx]
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3.24. llap auameTpoM 6 cM KaTUTCS 0€3 CKOIBXECHHSI [0 TOPU30HTAIBHOU TUIOCKOCTH, fenas 4
00/c. Macca mapa 0,25 kr. Haiinure kunetndeckyto snepruto mapa. [0,1 [Ix]

3.25. IlonHasg KUHETHYECKash 3HEPrusl IMCKa, KaTALIErocs MO FOPU30HTAIbHOW MOBEPXHOCTH,
paBHa 24 JIx. Onpeaenure KUHETUYECKUE YHEPTUU OCTYNATENBHOIO U BpAIaTeIbHOTO ABMKEHUN
nucka. [16 JIx; 8 Jx]

3.26. lllap 1 cryIOMIHON HWJIMHAP OJUHAKOBOM MAaCChl, U3TOTOBJIECHHBIE U3 OJHOTO U TOTO KE
MaTepuala, Katarcs 0e3 CKOJIbKEHHUS ¢ OJMHAKOBOM CKOpocThio. Ompenenure, BO CKOJIBKO pa3 Ku-
HETHYECKasi SHEPrus 1apa MEHbIIIE KUHETUYECKOM SHEPryuU CIulomHoro nuiuaapa. [B 1,07 paza]

3.27. O0py4 U OTUCK UMEIOT OJMHAKOBYIO MAacCy M KaTATCSA 0€3 CKOJBKECHHS C OJMHAKOBOM JIH-
HEeiHON ckopocThio. Kunernueckas sneprust oopyda paBHa 4 JIx. Haiinure kuHeTHueckyro sHep-
ruto aucka. [2 x|

3.28.0mpegenure, BO CKOJIBKO pa3 MOJHAs KHMHETHUYECKas SHeprusi oOpyua,CKOIb3SIIEero BI0Ib
HAKJIOHHOH TUIOCKOCTH, MEHbIIIE MOJTHOW KMHETHYECKOW SHEpPruu o0pyda, KaTSAIIErocs MO HaKIOH-
HOM TUTOCKOCTHU.[B 2 pa3a]

3.29. CruionrHoi OJHOPOJHBIA JTUCK CKAThIBAETCA 0€3 CKOJIbKEHMS MO0 HAKJIOHHOMW IJIOCKOCTH,
oOpazyromieii yron @ ¢ ropu3zoHToM. Ormpenenure IUHEHHOE YCKOPEHUE IEHTpa AHCKa.
[(2gsina)/3]

3.30. C HaKJIOHHOH IJIOCKOCTH, COCTaBJISIOLIEH yrojl @ ¢ rOPU30HTOM, cKaTbiBaeTcs 1map. C ka-

KM ycKopeHueM aBmxercs neHtp mapa? [ (5gsina)/ 7]

3.31. [llap ckaTbiBaeTcs ¢ HAKJIOHHOM IUIOCKOCTH BbicoTOM 90 cMm. Kakyro nuHelHy0 CKOpOCTb
Oy/ieT UMeTh IIEHTP IIapa B TOT MOMEHT, KOT/Ia Iap CKaTHTCS C HAKJIOHHOM tutockocTu? [3,5 m/c]

3.32. C HakJIOHHO} TIOCKOCTH, cocTaBistomel yros 30° k TOpu30HTY, CKaThIBaeTCsl O€3 CKOJIb-
xeHus mwapuk. [IpeneOperas TpeHueM, onpeaennuTe Bpems ABHKEHUs IapuKa 10 HaKJIOHHOH TuIoC-
KOCTH, €CJTM U3BECTHO, YTO €ro IEHTP MacC MpU cKaThiBaHWU noHu3miIcs Ha 30 cm. [0,585 c]

3.33. Koneco paguycom 30 cM u mMaccoil 3 Kr cKaThIBaeTCsi 0€3 TPEeHUsI 10 HAKJIOHHOM IIIOCKO-
CTH JUIMHOW 5 M U yryioM HakJioHa 30°. OnpenenuTe MOMEHT MHEPIMH KOJIeca, €ClIi €ro CKOPOCTh B
KOHIIEC JIBHXKEHHUs coctaisuia 4 m/c. [0,057 KF'MZ]

3.34. BepTukanpHblii CTOJIO BBICOTOM 5 M MOANMMIMBAETCS Yy OCHOBAHHUS M TMaZaeT HAa 3eMIIIO.
Omnpenenute JUHEHHYIO M YIJIOBYIO CKOPOCTH €r0 BEpXHEro KOHIIA B MOMEHT yjaapa o 3emio.[12
M/c; 2,4 pan/c]

3.35. Ilo ropu30HTaIBHOM TUIOCKON MOBEPXHOCTU KAaTUTCS TUCK CO CKOPOCThIO § M/c. Onpenenu-
Te KO3 (UIMEHT CONPOTUBIIECHUS, €CII TUCK, Oyy4u MPel0CTaBICHHBIM CaMOMY cebe, OCTaHOBHII-
cst, ipoiist myth 18 m. [0,27]

3.36 Ilap maccoit 3 KT KaTUTCS CO CKOPOCTBIO 2 M/C M CTAJIKUBAETCS C IMOKOSIIIIUMCSI IIIapOM Mac-
coit 5 kr. Kakas pabora Oyzaer coBepiieHa npu aedopmarun mapos? Y gap cuutatb aOCOIIOTHO He-

YIPYTHUM, IPSIMBIM, LEHTPaJIbHBIM. [6,15 JIxk]
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3.37 Iap maccoii 1 kr, KaTsAmuics 06e3 CKOJIBKEHUs, YAapseTcs O CTeHKY U OTKAaThIBaeTCs OT
Hee. CkopocTh mapa 10 yaapa o creHky 10 cm/c, mocne yaapa 8 cm/c. Haiinure KOIu4ecTBO TEIUIO-
ThI, BBIJICIIUBIIIEECS TIPH YAape, U UMITYJIbC, KOTOPBIN MOIy4aeT creHka. [2,52 m/Ix; 0,18 kr-m/c]

3.38 Meansrii map paguycom 10 cM Bpaiaercs ¢ 4acToToi 2 00/c, BOKPYT OCH, IPOXOISIICH Ue-
pe3 ero neHtp. Kakyro paboTy Hag0 COBEPLINTH, YTOOBI YBEIUYUTH YITIOBYIO CKOPOCTH BpAallleHUs
BaBoe? [34,1 JIx]

3.39 JlepeBsiHHBIN cTepkeHb Maccoi 1 kr u aynuHoi 40 cM MOXET Bpaliarbcs BOKPYT OCH, IIPO-
XOJSIIeH uepe3 ero cepefuHy NEpIeHIUKYISAPHO K CTepXHIO. B KOHEI[ CTepHsS MOMagaeT IyJis
Maccoit 10 r, meTsmas neprneHIuKyISIPHO K OCH ¥ CTEPXKHIO ¢o ckopocThio 200 m/c. Onpenenure yr-
JIOBYIO CKOPOCTb, KOTOPYIO TIOJIYYHT CTEPIKEHb, CCIIH YJIs 3aCTPSIHET B HeM. [29 pan/c|

3.40 JIBa manenpkux mapuka maccamu 40 r u 120 r COOTBETCTBEHHO COEITMHEHBI CTEPIKHEM JIJTH-
HOMt 20 cM, Macca KOTOPOTro HUYTOkKHO Majia. Cuctema BpamaeTcs OKOJI0 OCH, MePHEeHANK YIIPHON K
CTEpXHIO M MPOXOJALICH CKBO3b LIEHTP MHEPIHUH cUcTeMbl. OmnpenenuTs UMIYJIbC U MOMEHT HM-
myJibca cucteMbl. YactoTa 000poTOB paBHA 3 c'l.[O; 2,3-107 kr-m?/c]

3.41 MaxoBUK HaUMHAET BPALIAThCSI U3 COCTOSHUS MOKOS C MOCTOSHHBIM YIJIOBBIM YCKOPEHUEM
0,4 paw/c?. Ompexnemnure KHHETHYECKYI0 DHEPrHI0 MaXxOBUKa uepe3 25 C moclie Hayana JBHKEHUS,
ecnu uepe3 10 ¢ mocie Havana JBUXKEHUST MOMEHT MUMITYJIbCa MaxOBHKa cocTaBisit 60 kr-m?/c. [750
Jx]

3.42 Kakyro paboTy HYKHO IIPOU3BECTH, YTOOBI YBEIMYUTH YaCTOTY 000pOTOB MaxoBuKa oT 0 10
120 mMun™? Maccy MaxoBuKa, paBHyt0 0,5 T, MOXKHO CUUTATh paclpeieleHHON 10 0004y AnaMeTpoM
1,5 m. Tpenuem nperedpeus. [22,2 kJIx]

3.43 Ha ckambe JKykoBckoro (Bpamjatomiasicst mar@opma 6e3 TpeHHUs) CTOUT YEIOBEK U JIEPKUT
B pyKax CTEp>KeHb 10 ocu ckambH. CKaMbs ¢ YEJIOBEKOM BpalllaeTCsl C YII0BOM CKOpPOCThIO 4 paj/c.
C kakoii CKOPOCThIO OYAET BpaIIaThCs CKaMbsl C YEIOBEKOM, €CIH CTEP)KEHb IMOBEPHYTh TaK, YTOObI
OH 3aHsJ FOPU30HTAIBHOE MoJ0keHue? CyMMapHbIi MOMEHT HHEPLIMH YEJI0BEKA U CKaMbH 5 Kr-M?,
JUTHHA CTepkHS 2 M, Macca 6 kr. CUuTarh, 4YTO MEHTP MACC CTEPXKHS C YEJTOBEKOM B 00OMX CITydasiX
HAXOAUTCS Ha ocH tiaTGopmel. [2,9 pan/c]

3.44 Ha HenoasmxHOM ckaMmbe JKyKOBCKOI'O CTOMT YEJIOBEK U JIEPKUT B PYKE 332 OCh BEJIOCHUIIE]I-
HOE KOJIECO, Bpalllaroleecs BOKPYT CBOGH OCH C YIJIOBOI cKOpocThio 25 pajn/c. Ock Kojeca pacmo-
JI0’)K€HA BEPTUKAJIBHO U COBMAAAET C OChI0 cKaMbH. C KaKOW CKOPOCTHIO CTaHET BpalllaThCsl CKambsl,
€CJIM MOBEPHYTh KOJECO BOKPYT FOPU3OHTAIIBHOM Oocv Ha yros 90°? MOMEHT MHEpUUH YEJIOBEKA U
CKaMbH PaBeH 2,5 KM, MOMEHT nHepuuu koneca 0,5 K M. [5 pan/c]

3.45 Ilnatdopma B BHJIE TUCKA BpallaeTcs MO MHEPIUH 0e3 TPEHUs OKOJIO BEPTUKAIBLHOM OCH C
qacroroii 14 mun™. Ha Kparo 1uiatGopMbl cTOUT yenoBeK. Korga denoBek mepemien B IEHTpP TUIaT-
dbopmbl, yacToTa Bo3pocia 1o 25 mun ', Macca uenosexa 70 Kr. Omnpenenure mMaccy miaaThOPMBI.

MOMEHT MHEPIIMH YeIOBEKa PACCUUTHIBATh, KaK I MaTepHaTbHOU TOUYKH. [178 Kkr]
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3.46 T'opusonTanbHast matgopma Maccoid 150 Kr Bpamaercss BOKpYT BEpTHKIBHONW OCH, POXO0-
Jseit yepe3 HEeHTp MIaT(OpMbl C YaCTOTOU § mun". YenoBex Maccoit 70 Kr CTOUT [IpYA 3TOM Ha
kpato miardopmel. C kakoil yrioBo CKOPOCTBIO HAYHET BpalIaThes IIATPOPMA, €CIH YEJIOBEK Iie-
peiiner oT kpas miardopmsel K ee HeHTpy? Cumurtarh IaTGopMy KpYIJIBIM OJAHOPOIHBIM JHCKOM, a
YeJI0BeKa - MaTepUaIbHOM TOuKoit. [1,62 pan/c]

3.47 T'opuzoHTanbpHas miatdopma maccoit 25 kr u paamycom 0,8M Bpamaercs ¢ gactotoir 18
MUH". B LIEHTPE CTOUT YENOBEK M IEPKUT B PACCTABICHHBIX pyKax rupi. Cumtas miathopMmy awc-
KOM, OIIPEJeJINTE YaCTOTy BpALEHMs IUIATPOPMBI, €CIIM YENIOBEK, ONYCTUB PYKH, YMEHBIIUT CBOU
MOMEHT HHepLHH OT 3,5 kr*M% 10 1 kr-M?. [23 mMun™]

3.48 Yenogek, cTosmuii Ha ckambe KyKOBCKOTO, IEPKUT B PYKax CTEPKEHb JIMHOM 2,5 M, pac-
I10JIO>KEHHBIN BEPTUKAJILHO BJI0JIb OCU BpallleHUs CKaMEeWKHU. JTa cucTeMa (CKaMbs U 4elloBeK) 00ia-
JlaeT MOMEHTOM uHepuuu 10 KI*M° ¢ BpalllaeTcsi ¢ yacToTou 12 mun”. Eciu CTEP’KEHb NTOBEPHYTH B
FOPHU30HTAIBHOE MONOKEHHE, TO YaCTOTA BPAIICHUS CHCTEMBbI CTaHeT 8,5 Mun . OnpenennTe Maccy
cTepkHs. [8 Kr]

3.49YenoBek maccoit 60 Kr, CTOSIIMN Ha Kpar TOPU30HTAIBHOW Miargopmbl paguycoml M u
Maccoit 120 kr, Bpamaromencs o MHepUUU BOKPYT HEMOABUKHON BEPTUKAJIBHON OCH ¢ yacToTou 10
MHH", TIEPEXOIHT K ee HeHTpy. CunTas miaThopMy KPyIJIbIM OJHOPOJHBIM THCKOM, a 4eNOBEKa —
TOUYEYHOUW MacCoii, OIpeaenuTe paboTy, COBEPIIAEMYIO YEIOBEKOM MPH MEPEXOAe OT Kpas miatdop-
MBI K e¢ neHTpy.[65,8 Jx]

3.50 Ha xparo HenonsukHOM ckambu JKykoBckoro auamerpom 0,8 M 1 Maccoil 6 KT CTOUT 4eNo-
Bek Maccoil 60 kr. C kakoi yrjaoBOH CKOPOCTBIO HAUYHET BPAlIaThCs CKaMbs, €CIIM YEJIOBEK MMOMMAET
JeTsmui Ha Hero My Maccol 0,5 kr? Tpaektopus Msua TOpU30HTAIbHA U MPOXOAUT HA PACCTOSTHUU
0.4 M ot ocu ckambu. Ckopocts Mstua 5 m/c. [0,1 pan/c]

3.51 IInardopma B Buae Aucka quamMeTpoM 3 M 1 Maccoi 180 KI MOXKET BpaIaThecsi BOKPYT Bep-
TUKaIbHOHM ocH. C Kakol yriaoBoil cKOpocThio OyJeT BpalaThes 3Ta miardopma, eciau Mo ee Kparo
o et yemoBek Maccoit 70 Kr co ckopocThio 1,8 M/c otHOCcHTenbHO Tutatdopmbl? [0,53 pan/c]

3.52 B neHTpe BpAIAIOMIETOCsl CTOJMKA CTOWUT YEJIOBEK, JEpiKalluil Ha BBITSIHYTHIX pyKax Ha
paccrostanu 150 oM apyr ot apyra ase rupr. CTONMK BpamaeTcst ¢ yactoroi 1 ¢™. Uemoek cOmmka-
et rupu 10 paccrosuus 80 cM, n yacTora yBenmumsaercs 10 1,5 ¢’ Onpenenure pabory, mponsse-
JICHHYIO YEJIOBEKOM, €CIIM KaXk/lasi TUpsi UMeeT Maccy 2 KI. MOMEHT MHEpIMH YeIoBeKa OTHOCUTEIb-

HO OCH CTOJIMKA CYUTATh MOCTOSTHHBIM.[48 Jk]

4. MexaHnuecKue KoJieOaHus

4.1. YpaBHEHHUE JBMKCHHUS TOUKU JIaHO B BHJIE X = 0,05Sin(27£t +7/ 3) M. Haittu nepuon, am-

IUTMTYAY, HA4aIbHYIO (Da3y, IUKIMYECKYIO YacTOTY U YacToTy Konebanwmid. [1¢; 0,1m; 7/3;27; 1 ']
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4.2 Hamucartb ypaBHEHHE TapMOHHMYECKHX KoyieOaHui Touku ¢ amrmummtynoi 0,1 M, ecnu
HavanbHas ¢a3a paBHa 7z /2, a nepuop koiedaHmii 2 c.
4.3 HanucaTh ypaBHEHHE TAPMOHHUYECKUX KOJIEOAHHI TOUKU C aMILTUTYAOH 5 ¢M, ecii 3a 2 MH-

HyTHI coBepinaetcs 120 koneGanwmii, a HayanbHas (aza paBHa 60°.

4.4 YpaBHEHUE JBWKCHUS TOYKH JAHO B BUJAEC X = O,ZSin(ﬂ't +/ 3)M. Haiitn MakcumainbHbIe

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

4.5 Touka coBepiiaeT rapMOHHUYECKHE Kojaebanus ¢ ammuutyaoi 10 cm u nepuogom 5 c. Omnpe-
) 2
JICITUTh MAaKCUMAJIbHYIO CKOPOCTh U MaKCHMasibHOE yckopenue. [12,6 cm/c; 15,8 cm/c”]

4.6. Onpenenure MaKCUMaJIbHbIE 3HAYEHUSI CKOPOCTU M YCKOPEHUSI TOUKH, COBEPILAIONICH rap-

MOHHYECKHE KoeOaHus ¢ aMILTUTy 10 2 cM u epuoaoM 2 c. [0,0628 m/c; 0,197 m/ C2]

4.7. Touka coBepIIaeT rapMOHUYECKHE KOJICOAHUs C IEPHOAOM 8 C M Ha4aIbHOH (a3oi, paBHOU
nynto. Onpenenure, 3a KaKoe BpeMs TOYKA CMECTHUTCS OT MOJIOKEHHsI paBHOBECHS Ha TOJOBHHY aM-
WInTyabL. [4/3 C]

4.8. Touka coBeplIaeT rapMOHHYECKHE Kojiebanusi ¢ nmepuogoM 12 c. Ompenenute, 3a Kakoe
BpEMs CKOPOCTh TOYKHU YBEJIIMYUTCS OT HYJIS IO MOJOBUHBI MAKCUMAJIBHOTO 3HaueHus. [ 1 C]

4.9. Touka coBepiIaeT rapMOHUYecKkHe kojebanus ¢ mepuonoMm 12 €. Ompenenute, 3a Kakoe
BpeMs YCKOPEHHE TOYKH YBEJIHUUTCS OT HYJIS 10 TIOJIOBHHBI MAKCUMAJIbHOTO 3HaueHus. [1 C]

4.10. YpaBHeHHE OBUKEHUS TOYKH JJAHO B BUJIE X = ACOS(?['[ / 4). Ornpenenute MOMEHTHI Bpe-
MEHHU, NPU KOTOPBIX TOCTUTAETCsI MAKCUMallbHasi CKOPOCTh TOUKH. [2c, 6¢, 10c ...]

4.11. YpaBHeHne IBUKEHUS TOUKH JaHO B BUJE X = ACOS(?['[ / 2). Onpenenure MOMEHTHI Bpe-
MEHHU, IPU KOTOPBIX IOCTUTACTCS MaKCHMAIIbHOE YCKOpeHue Touku. [0C, 2¢, 4C ...]

4.12. MarepuanbHas TOYKa COBEpIIAET TapMOHMYECKHE KOJIEOaHHsS COTJIACHO YpPaBHEHHUIO
x=0,15 COS(Zﬂ't)M. Onpenenure MaKCHMAITbHOE 3HAYCHUE MOJTYJISI BO3BPAIAIOIICH CHIIBI M TIOJTHYEO
sHepruro Touku, ecau e€ macca 0,1 xr. [0,59 H; 0,047 [Ix]

4.13. MarepuanbHasg Touka Maccoil 50 r coBepiiaeT rapMOHMYECKHE KOJICOaHUS COTJIACHO
YpaBHEHHUIO X = O,lCOS(3ﬂ't/ 2) M. OnpeznenuTe BO3BPAIIAIONIYIO CHITY JJIsi MOMEHTa BpeMEHH 2 C.
[0,11 H]

4.14. Onpenennre OTHOIIEHWE KUHETUYECKON YHEPTUU TOYKH, COBEPIIAIOIIEH rapMOHUYECKUE
KoyieOaHus, K e€ MOTCHIMAIBHOM SHEPTHH TSI MOMEHTOB Bpemenu: a) t=T/12; 6) t=T/8; B) t=T/6, rae
T — nepuon konebanuii. Hauansnas dasza pasua nymo. [3; 1; 1/3]

4.15. Onpenenute OTHOLIEHUE KUHETHYECKON YHEPIMM TOYKH, COBEPILAIONIEH TapMOHUUYECKUE
KosiebaHus, K e€ MOTCHIMAIbHON SHEpruu Al MOMEHTOB BPEMEHH, MPU KOTOPBIX CMELIEHHE OT IO-

JIO’)KEHHSI PABHOBECHSI COCTAaBIIsIET: a) x=A/4; 0) x=A4/2; B) x=A, rne A — ammuTyna kojaedbanuii. [15;

3; 0]
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4.16. Kak m3mMeHHTCS yacToTa KojeOaHHW rpy3a, BUCSILErO Ha JABYX OJMHAKOBBIX MPYKHUHAX,
€CJIN OT UX IOCJIEI0BATENBHOIO COEAMHEHNS IEPEUTH K NapajljieIbHOMY? [yBEIUYUTCS B 2 pa3a]

4.17. I'py3, MOABEIIEHHBIN K TIPYXKUHE, KOJICOJETCs M0 BEPTHKAIU ¢ aMrumtyaou 8§ cm. Ompe-
JenuTe KECTKOCTh MPY>KUHBI, €CIIU U3BECTHO, YTO MaKCUMallbHasi KHHETHUECKasl YHEPTHUs Tpy3a paBHa
0,8 Ix. [k=250 H/m]

4.18. Ecnu yBennuuTh Maccy rpysa, oJBELIEHHOIO Ha npyxuHe, Ha 600 r, To nepuoa xoseda-
HU BO3pacTEéT B 2 paza. OnpenenauTe Maccy nepBoHavaibHO MOABEHIEHHOTo Tpy3a. [200 r]

4.19. JIBa MaTeMaTU4YECKUX MasiTHUKA, JUIMHBI KOTOPBIX OTIMYAOTCA Ha 16 cM, coBepmiarT 3a
OJIHO M TO ke BpeMs oauH 10 kosebanuid, apyrou 6 kosebanuid. OnpenenuTe IJIUHBI MasTHUKOB.
[9cMm; 25¢em]

4.20. MaTemaTH4eCKU MagTHUK JJIMHON | M MOJBEIIEH K MOTOJIKY KaOMHBI, KOTOpasi HAYMHAET
OIyCKAThCsl BEPTUKAIBLHO BHU3 ¢ ycKopeHueM a = (/4. Haiinure meprno KoieOaHuii 5TOro MasTHH-
Ka. [2,32 c]

4.21. Ha kakyro BBICOTY HAJI0 MOJHATh MAaTeMAaTUYECKUN MasTHHUK, YTOOBI MIEPUOJ €ro KoJebda-
Huit yBenmumics B 2 pasa? Pammyc 3emn 6400 k. [ 6,4-10°u]

4.22. MagTHUK, COCTOSIIIIMI U3 HEBECOMOM HUTH JUIMHOW | M M CBHHIIOBOI'O IIapUKa paguycoM
0,02 M, coBepinaeT rapMoHudeckue koiebanus ¢ ammuryaoi 0,06 m. Onpenenure: a) MOyJb Mak-
CUMAaJIbHOTO 3HAu€HUs BO3BpallaloUieil cuibl; 0) MOAYIb MakKCHUMajdbHOM ckopocTH. IlnoTHoCTh
ceumna 11,3:10% kr/v®. [0,22 H; 0,18 m/c]

4.23. Tonkuit 06pyu paauycom 0,5 M MOJBEIIEH Ha BOUTHII B CTEHKY I'BO3/Ib U COBEPIIIAET rap-
MOHHYECKHE KOJIeOaHUs B MIOCKOCTH, MapalljieNbHOl creHe. OnpenenuTe 4acToTy KoieGaHuil oopy-
ga. [0,5 ']

4.24. OgHopoaHblid quck paguycoM 20 cM KoJaebJIeTcss OKOJIO0 TOPU30HTAIBHOM OCH, TTPOXO/Isi-
e Ha paccrosHUM 15 cM oT neHTpa aucka. Onpenenure nepuoj KoleOaHui TUCKa OTHOCUTENHHO
sToit ocu. [1,07 c]

4.25. luck paauycoM R mojBelieH Tak, 4TO MOXKET COBepLIaTh rapMOHUYECKHE KojeOaHus

OTHOCHUTENbHO oOpa3yromieit naucka. OmpenenuTe TMepuoa W YacTOTy KoJeOaHWUW  JIHCKa.

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

4.26. ToHkuil crepkeHb JUIMHON 60 cM coBepinaeT KojeOaHusl OTHOCUTENBHO OCH, OTCTOSIIEN
Ha pacCcTOsTHUM 15 cM oT ero cepeannsl. Onpeaennurte nepuoja koaedanuit crepxkas. [1,19 c
4.27. Onpenenure aMIUIMTYAy U HadyaJlbHYIO a3y rapMOHUYECKOTrO KOJIEOAHUs, TOITYYEHHOTO

oT CIIOKCHUA OJJMHAaKOBO HaIlpaBJICHHBIX KOHC6aHHﬁ, 3aJaHHBIX YPpaBHCHUAMMU:

X, =0,02sin(5zt + 7/ 2)m u x, =0,03sin(57t + 7/ 4)m.[0,046. ; 62°46']
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4.28.HaiiguTte ypaBHEHHE PE3yIbTUPYIOMIETO KOJICOaHUs, TOTyYEHHOTO OT CIIOKEHUS OJIMHAKO-
BO HAMNpaBJCHHBIX KOJCOAHHM, 3aMaHHBIX yPaBHCHHSIMH: X, = 4Sin(7zt)M VX, = 3sin(7rt +7/ 2).M .
[X=53in(7zt+7r/5)M]

4.29. Touka y4acTBYeT B JBYX KOJICOAHUSX OJMHAKOBON YaCTOTHI OJHOTO HAIlpaBJICHUS U C
OJIMHAKOBBIMH HAYAIBHBIMU (ha3aMu. AMIUTHTYABI KOJIeOAaHUN COOTBETCTBEHHO PaBHBHI 3 CM U 4 CM.
Onpenennure aMIUIUTYLy pe3yIbTHPYOIIEro Koiebanus.[7 cMm]

4.30. Touka y4acTByeT OJIHOBPEMEHHO B JIByX B3aWUMHOIICPIICHIUKYISIPHBIX KOJICOAHUAX, KOTO-

pbIe MPOHCXOMAT MO 3aKoHaM: X =2SiN@tm u Yy =2C0S@t m. Haiiiure TPacKTOPHIO JBUKCHUS

TOYKH. [OKPYKHOCTb paguycom 2 M |

4.31. Touka yyacTByeT B ABYX KOJeOaHHUSX OJMHAKOBOM YacTOTHI U C OJMHAKOBBIMU Hayallb-
HbIMH (Da3aMH, COBEPILIAEMBIX BO B3aWMHOMNEPIECHANKYISPHBIX HAMpaBICHUSIX. AMIUIUTY bl Koneba-
HUM COOTBETCTBEHHO paBHBI 3 cM U 4 cM. Ompeaenute aMIuTUTyy Pe3yJIbTUPYIOEro Konedanus. [5
cM]|

4.32. 3anumure ypaBHEHUE PE3yIbTHPYIOIIETO KOJIeOaHHsI TOUYKH, MOJTYYEHHOTO OT CIIOKEHUs

JBYX B3aMMHO TEPICHIUKY/ISAPHBIX KOJICOAHUH OJMHAKOBOM YacTOTHI (V =511 u), C OJMHAKOBBIMHU
HavyaJdbHbIMH  (a3amu, paBHeiMH /3 u c¢ ammmrygamu: A =010 wu A, =0,05x.
[x=11,2sin(107t + 7/ 3)em ]

4.33. YpaBHeHHe 3aTyXalolMX KojdeGaHHil TOUKM JaHO B BHae X = 5e 02 Sin(ﬂ'/ 2)t M. Ormpe-
JIeTUTEe CKOPOCTh TOYKH B MOMEHTHI Bpemenu, pasubie 0, T, 2T . [7,85 m/c; 2,9 m/c; 1,1 m/c]

4.34. JlorapumMuueckuil TEKpPEeMEHT 3aTyXaHUsi mMaTeMaTH4yeckoro mastHuka paBeH 0,2. Bo
CKOJIbKO pa3 YMEHBILIUTCS aMIUIUTY/a 3a OJIHO MoJIHOoe Konebanue? [B 1,22 pas]

4.35. HayanpHas aMIUIMTYy/a 3aTyXamomux KonebaHui Touku paBHa 3 cM. ITo ucteuenun 10 c
OT HayaJla KoJieOaHul aMIIUTyAa cTaja paBHOU 1 cMm. Uepes kakoe BpeMsl aMIUIMTY/1a CTaHET PaBHOU
0,3 em? [21 C]

4.36. AMniuTtyna 3aTyxarolmux KojeOaHuid MasTHHKA 3a 2 MUHYTHl YMEHbIIMJAach B 2 pasa.
Onpenenute koddduiment 3atyxanus. [5,78107° 1/c]

4.37. AMmuutyna 3aTyxaronmx KoneOaHuil MasTHUKaA 32 1| MUHYTY yMeHblIniIach B 3 pasza. Bo

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

5. MoJieky/JISIpHO-KMHETHYeCKasi TEOPHUS M1eaIbHOI0 ra3a
5.1. B cocyzne o6béMoM V = 3-107° m® HaxomuTes ra3 mpu HOPMATBHBIX YCIoBHAX. OmpeseuTe

YHCIIO MOJIEKYJI Ta3a B COCYJIE M KOHIIEHTPALHUIO MOJIeKy. [ 7,95+ 10%; 2,65-10%° M_s]

48



5.2. I'a3 HaxoauTCs B LMWIMHJPE MO MOPIIHEM IPU HOPMAIBHBIX YCIOBUsIX. Bo ckonbko pa3 u3-
MEHHTCSI KOHIICHTpALUsl MOJICKYJI T'a3a MpH yBeIHMUEeHHH 00bEMa ra3a B 5 pa3 Nnpu NpexxHel Temrepa-
Type?[ yMeHbIIUTCS B 5 pa3]

53.Ta3 HaxoauTCAa B HWIMHAPE 1104 IMOPIIHEM IIPHU HOPMAJIbHBIX YCJIOBUSAX. Bo ckoipko pas3 us-

0
MEHHTCSI KOHIICHTPAIIMS MOJICKYJT ra3a Ipy yBeJIudeHUuH TeMiepatypsl raza 10 t =100"C npu npex-

HeM naBieHuu? [yMmenbmutes B 1,37 pasa]
5.4. B 6amnone Haxomwiock 10 Kr ra3a mpu JIaBieHUU 10" a. HaiiTi, xakoe KOJIMYECTBO Tra3a
6
B3s5UIM U3 OaJIJIOHA, €CJIM OKOHYATeIbHOE J1aBlieHue ctaino paBHO 2,5-10°Ila. TemnepaTypy rasa cuu-
TaTh NOCTOSIHHOM. [7,5 Kr]
N -3 _3
5.5. 12 r ra3a 3arumaiotr 00béM 4-107°m® npu Temneparype 7°C. ITocie HarpeBaHus raza npu

MTOCTOSIHHOM JIaBJICHHUHU €ro INIOTHOCTh CTaja paBHa 6 - 102/ em®. o xaxoii TEeMIIepaTypbl HArpeiIu
raz? [1400 K]

5.5. B 6annone o6bémomM 10 1 Haxoautes renuit ( He )mon gasnenuem 1 MIla u npu temnepatype
300 K. ITocne Toro kak u3 6amioHa 6s110 B3aTO 10 T renus, Temmnepatypa B OajiioHE TOHU3UIIACH JI0

290 K. Onpenenute naBneHue renus, ocrapuierocs B 6amione. [0,364 Mlla]

5.6. B cocyne obwémom V =2-10"m° maxomurcs 0,02 kr aszora (N,)mox naBieHHEM
P =0,9-10° ITa . OnpesieuTe CPEIHIOD KBAIPATHYHYIO CKOPOCTh MOJEKYI Ta3a; 4HMciIO MOJEKYI,
HAXOJAMIMXCA B COCYAE; TIOTHOCTH raza. [1,6-10°m/c; 4,3-10%; 10k2/ 1]

5.7. IInoTHOCTH HekoTOpOro Taza p =5-10"kz/ m°, a cpesnss KBaApaTHIHAS CKOPOCTH MOJEKYT

sToro ra3a paBHa 600 m/c. Onpenenure naBieHNe, KOTOPOE OKAa3bIBAET Ta3 Ha CTEHKHU cocyxda. [600
I1a]
5.8. Omnpenenute CpeAHIO KBAJAPATUYHYIO CKOPOCTh MOJIEKYJI HEKOTOPOTO Tasa, MIOTHOCTh KO-

Toporo npu gainennn P =1,1-10°ITa pasua p =0,024k2/ m®. KakoBa Macca OJHOTO MOJS 3TOTO

ra3a, eclii 3HAUCHHE MIOTHOCTH aHo Tpu Temnepatype 27°C ? [1172,6 m/c; 0,005 kr/Mois]

5.9.6 v yrnekucnoro raza (CO,) u 5 r 3akucu azora (NO,) zamomustor cocyn 00bEMOM
2-107° »°®. Haiitu obmmee naBinenue B cocyse npu temnepatype 400 K. [4,15-10° ITa ]

5.10. Onpenenure MoisipHyt0 Maccy cmecu kucnopona (O, ) maccoit 25 r u azora (N, ) maccoii
751.[28,9-10 k2 / monw]

5.11. Ompezaenute MWIOTHOCTH cMecH ra3oB Bogopoaa ( H,)maccoit 8 r u kucnopona (O, ) maccoit
64 T npu Temneparype 290 K n npu nasnenuu 0,1 MITa. T'a3 cunrats uneansusiM. [ 0,498x2/ m°]

5.12. bamton BmMectuMocThio 20 11 comepxkuT cMech Bogopona ( H,) u aszora (N, ) npu remnepa-

type 290 K u naBnenun 1 MIla. Onpegenure Mmaccy Bogopoaa, eciii macca cMec paBHa 150 r. [6,3 1]
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5.13. B 3akpsiToM cocyne BMecTuMocThio 20 11 Haxomsares Bomopon ( H,)maccoit 6 r u remmit

(He )maccoii 12 r. Onpeaenure AaBICHHE U MOJIIPHYIO MAcCy ra30BOM CMECH B COCY/IE, €CIH TEMITe-

patypa cmecu 300 K. [0,75 MlIla; 3107 KI'/MOJIB |

5.14. Cmech kucnopona (O, ) u asora (N, ) npu Temmepatype 27°C HaxoIUTCA MOJ JaBICHHEM
230 ITa. Macca kucnopona cocraBiser 75% ot oOmeld Maccsl cMmecH. Omnpenenure KOHICHTPAIHIO
MOJIEKYJT KaJI0ro 13 Ta3oB. [4-10%2 1 2;1,5-10%% °]

5.15. B cocyae Bmectumocthio 0,3 1 npu temneparype 290 K Haxoaurtcst HekoTophlid ra3. Ha
CKOJIbKO TIOHH3HTCS JaBJICHHE ra3a B COCYIE, eciy u3-3a yreuku Bolitger 10™° monexyn? [133 Ila]

5.16. [IBa cocyna ognHakoBoro oobéma conepxxat kuciopon (O, ). B onaom cocyne nasnenne 2

MlIla u remneparypa 800 K, B npyrom nasnenue 2,5 Mlla, a remneparypa 200 K. Cocyabl coeiuHuIn
TpyOKO# U oxJaauiu Haxojsaumiics B HuX kuciopon no 200 K. Onpenenute ycTaHOBUBILIEECS B CO-
cynax aasienue. [1,5 MIla]

5.17. Onpenenure CpeHIO KHHETHUECKYIO SHEPTHIO ITOCTYNATENIbHOTO IBUKEHUSI OJHON MoJie-
KYJIBl U TeMIeparypy rasa npu gasienuu 0,5 klla, eciin koHIIEHTpaLys MOJIEKYJ Ta3a paBHa 102 m™2.
[7,5-107%" /Txe; 362K ]

5.18. Bo ckoJbko pa3 cpeaHsisa KBaJipaTUYHasi CKOPOCTh MBUTMHKY, B3BEIICHHON B BO3/1yX€, MEHb-
1Ie CpeHel KBaJpPaTHUHOW CKOPOCTH MOJeKys Bo3ayxa? Macca meumnkn 10°2. Bo3ayx cumraTh

OJTHOPOJIHBIM I'a30M, MOJISIpHAs Macca KoToporo pasHa 0,029 kr/mounb. [B 1,44-10" pas]

5.19. Onpenenure CpenHIO KBaJAPAaTUYHYIO CKOPOCTh MOJIEKYJIBI ra3a, 3aKIOYEHHOTO B COCY
BMECTHMOCTBIO 2 11 o1 naBiaeHueM 2 klla. Macca raza 3 r. [4 kM/c]

5.20. Onpenenute Hauboyiee BEPOSITHYIO CKOPOCTh MOJIEKYJI Ta3a, MIOTHOCTh KOTOPOTO MPHU JaB-
nennu 40 xI1a cocrasmser 0,352/ m®.[478 m/c]

5.21. Onpenenute Haubosiee BEPOATHYIO, CPEAHIO apU(PMETUUYECKYI0 M CPEIHIOK KBaJpaTHy-
HyI0 ckopoctu mouekyn azota (N, ) mpu 300 K. [422 m/c; 476 m/c; 517 m/c]

5.22. Tlpu Kkakoil TeMmeparype CpeInHss KBaapaTHuHas CKOpOCTh Mouekyn kuciopoxa (O, )
6ounblie ux Haubosee BeposITHOM ckopoctu Ha 100 M/c. [381 K]

5.23. Omnpenenure CpefHIO apu(PMETUYECKYI0 CKOPOCTh MOJIEKYJI Ta3a, €ClIM U3BECTHO, UYTO UX
CpenmHsIsl KBaJipaTUIHasi CKOpocTh 1 km/c. [920 m/c]

5.24. Cwmecpb renus (He) u aprona ( Ar) naxomutcs npu temmeparype 1200 K. Omnpenenute
CPEIHIOI0 KBaJpPAaTHYHYIO CKOPOCTh M CPEIHIO KHHETHYECKYIO SHEPTHIO MOCTYMATeIFHOTO JBIHKE-
HHS aTOMOB TelIsl M aproua. [remuit: 2730 m/c; 2,48-107° /e ; apron: 864 m/c; 2,48-107°° /e )]

5.25. Uicnionb3ys 3aKOH pacrpeieeHns MOJIEKYI HI€IbHOTO Ta3a M0 CKOPOCTAM, HalTH Gopmy-

1y HaubosIee BepoATHOM ckopocTH. [U, = /2KT/m; ]
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5.26. Mcnonb3ys 3aKOH pacHpelesIeHUs MOJEKYJ MAEaIbHOrO Tra3a IO CKOPOCTSIM, HAalWTH Cpeln-

HIOI0 apU(PMETHIECKYIO CKOPOCTh MOJICKYIL. [<U> = /8KT/am, ]

5.27. Ucnonb3ysi 3aKOH paclpeiesieHus] MOJICKYJ MICalIbHOrO ra3a Mo CKOpPOCTSIM, HaWTU Cpej-

HIOIO KBaJ[PaTUYHYIO CKOPOCTb. [<Um> = /3KT/m, ]

5.28. Vcnonb3ys GyHKIIMIO pacpeieieHUsT MOJICKYJ HACaIbHOTO ra3a 1o YHEPrUsM, HAUTH Cpei-

HIOK0 KHHETHYCCKYIO DHEPTUi0 MOJIeKyI1. [3/2 KT ]

6. OCHOBBI paBHOBECHOW TePMOIHUHAMUKH

6.1. Cunrast a3ot (N, ) uneanbHbIM ra30M, ONPEACITUTE €r0 yACIbHYIO TETIIOEMKOCTD IS
M30XO0pHOTo 1 n306apHoro mnpomueccos. [42 JIx/(kr-K); 1,04 Ix/(kr-K)]

6.2. Haiinute ynenbHy0 TemioéMkocTh yriekucioro rasa (CO, ) amist u30XopHOTo U U30-
6apHoro npomeccoB. [567 Jx/(kr-K); 755 JIx/(xkr-K)]

6.3. HaiinuTe ynenpHYIO TEIIOEMKOCTh TPU MTOCTOSTHHOM JIABJICHHH XJIOPUCTOT'O BOJIOPO-
na ( HCIl ) u neona ( Ne).

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

6.4. Hatinure s xucinopona (O, ) oTHOIIEHHE YASTbHON TEINIOEMKOCTH P HOCTOSIHHOM J1aB-
JICHUH K yISIbHON TEITOEMKOCTH IIPU MOCTOSIHHOM 00beme. [1.4]

6.5. TIMOTHOCTP HEKOTOPOTO JBYXaTOMHOT'O ra3a MPH HOPMAIbHBIX YCJIOBUSAX paBHa 1, 43
Kkr/v>.UeMy paBHBI YIbHBIC TEILIOEMKOCTH [IPH IOCTOSHHOM JABJICHHUH H IIPH OCTOSIHHOM 00beMe
aTOrO raza?

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

6.6. Onpenenute yaenbHbIE TEIUIOEMKOCTH MPH MOCTOSHHOM JAaBJICHUU M TIPU TOCTOSTHHOM 00B-
eMe, €CITi M3BECTHO, YTO HEKOTOPBIA Ta3 MpHU HOPMAJIBHBIX YCIOBHSIX MMEET YACHbHBIN 00BeM 0,7
M>/kr. Uto 510 3a ras? [649 x/(xr-K); 909 x/(kr-K)]

6.7. Cunras a30T UIeaTbHBIM T'a30M, OTMPEACIUTE €r0 MOJISIPHYIO TETNIOEMKOCThD MPH MOCTOSHHOM
00béMe U 1pu ocTosTHHOM faByieHud. [20,8 Jx/(mMonb-K); 29 x/(MonbK)]

6.8. OnpeaenuTe MOJSPHYIO MacCy JIByXaTOMHOTO ra3a, €CJIM U3BECTHO, UTO PA3HOCTh YAEIbHBIX
TEIUIOEMKOCTEN 3TOr0 raza MpH IMOCTOSHHOM O0bEME M NIpU IMOCTOSHHOM JaBJieHMHM paBHa 260
JIx/(kr-K). [0,032 kr/moib |

6.9. HaiinmuTe ynenbHble TeITOEMKOCTH TPH U300apHOM M H30XOPHOM IPOIIeccaX HEKOTOPOTro Ta-
3a. M3BecTHO, 4T0 MossipHas Mmacca ero pasHa 0,03 xr/momb, a orHomenue C,/c, =1,4.[693
Jlx/(xr-K); 970 JIx/(kr-K)]

6.10. Jl;1s1 HEKOTOPOTO ABYXAaTOMHOTO Ta3a yjAelbHas TEIIOEMKOCTb MPU MOCTOSTHHOM JIaBJICHUU

paBHa 14.7 10% Iik/(xr-K). Yemy paBHa Macca ofHOro MoJisi 3toro raza?[0,002 kr/mMob |
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6.11. Onpenenure ynenbHbIE TEMIOEMKOCTH MPU TOCTOSTHHOM 00BEME U TTOCTOSSTHHOM JaBICHUH
st emecu yriekucnoro (CO,) rasa maccoit 3 r u azora( N, )maccoit 4 r. [667 x/(xr K); 917
JUx/(xr K)]

6.12. Kucnopox (0O, ) maccoit 1 kr Haxoaurcs npu temneparype 320 K. Onpenenure BHyTpeH-
HIOIO PHEPTHUI0 MOJICKYJI ra3a. ['a3 cuutars uaeanbHbiM. [208 k/Ix]

6.13. B 3akpsiToM cocyne HaxoauTcs: cmech azora (N, ) maccoit 56  u xuciopoza (O, )maccoit

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

6.14. Kakas pabora coBepIuaeTcs IpH H30TEPMHUYECKOM pacmupeHnu Bogopoaa ( H,) maccoit 5
r, B3sroro rnpu 290K, ecnu gaBieHre yMeHbInaeTcs B Tpu pasza? [6627 Jxk]

6.15. OnpeznenuTe KOJIUYECTBO TEIUIOTHI, KOTOPOE Ha0 coobuuTh Kuciaopoay (O, ) oosémom 50
J1 IPH U30XOPHOM HArpeBaHMH, 4TOOBI AaBicHHE MOBbICHIOCH Ha 0,5 MIa.[62,5 kJ[x]

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

6.17. Pabora pacmmpeHusi HEKOTOPOTrO JIBYXaTOMHOI'O HJI€aJbHOTO Ta3a cocTaBiseT 2 kK.
Omnpenenure KOJUYECTBO MOBEACHHON K ra3y TEIJIOTHI, €CIIM MPOLECC MPOTEKal H30TEPMUIECKH. [2
KJIx]

6.18. Pabora pacummpeHus HEKOTOpPOTO JIBYXaTOMHOTO HJEaIbHOTO Ta3a cocTtamiser 2 kJDk.
Omnpenenute KOJMUYECTBO MOJIBEICHHON K Ta3y TEIJIOTHI, €CITU MPOIecC MpoTekan n3o0apHo. [7 kJx]

6.19. JIBa MoJIsl IBYXaTOMHOTO MJI€aJTLHOTO Ta3a HAarpeBaroT MPHU MOCTOSIHHOM 00BbeMe /10 TeMIIe-
parypsl 289 K. Onpenenute KOJIMYECTBO TEIUIOTHI, KOTOPOE HEOOXOIUMO COOOUIUTH Ta3y, YTOOBI
YBEJIMYUTD ero naBienue 3 pasa. [34 kx|

6.20. Jlo xakoi TemmepaTypbl OXJaJUTCsA BO3IYyX, Haxolsumiics npu temmneparype 273 K, ecnu
OH pacIIMpseTcs aquadaTHO, ¥ IPU 3TOM 00BEM ero yBennuuBaetcs B iBa paza?[207 K]

6.21. I'a3 pacmmpsieTcst aquabaTHO U MIPHU 3TOM €ro 00bEM YBEIMUYMBAETCS BJBOE, a TEMIIEpaTypa
nanaet B 1,32 pasa. Haiitu uncio creneneit cBo601b1 3Toro rasa. [i=5]

6.22. Asor (N,), nHaxomusmmiics mpu Temneparype 400 K, moaBeprim aguadatHOMy pacivpe-
HUIO, B PE3YJIbTaTE KOTOPOTO €ro 00beM YBEIMUMJIICS B 5 pa3, a BHYTPEHHSISI SHEPTUSl YMEHBIINIACh
Ha 4 xJ[x. Onpenenute Maccy a3ora. [28 1]

6.23. Azor (N,) maccoit 14 r cxxumaror nzorepmudecku npu temmneparype 300 K ot naBienus
100 kIla mo maBnenust 500 xlla. Onpenenute n3MEHEHNE BHYTPEHHEN SHEPTHH, pabOTy CXKATHsA, KO-
JUYeCTBO BhIAenuBIneics TemioThl. [0; -2 kJIx;-2 k]

6.24. Ilpu n300apHOM HarpeBaHUM HEKOTOPOTo HeabHOro ra3a (2 Moib) Ha 90 K emy 6b110 co-
obmeno 5,25 xJlx temnoTel. Onpenenure padoTy, COBEpIIaEMYI0 Tra3oM, U3MEHEHHUE BHYTPEHHEH

SHEPIUH ra3a; BEIMIUHY ¥ =C, / c, - [0,6 x/Ix; 1,5 x/Ix; 1,4]
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6.25. Tlpu n3otepmudeckoM pactmpenuu 2 1 azora ( N, ) nmpu remneparype 280K 06bém yBenn-

quiics B J1Ba pa3a. Onpenennure COBEpUIEHHYIO ra30M paboTy, H3MEHEHNE BHYTPEHHEH SHEPrUu U KO-

JMYECTBO TEIIOTHI, ToydeHHoe Tazom. [115,2 [Ixk; 0; 115,2 JTx]
6.26. Azot (N,) maccoii 0,1 kxr n3o6apuo Harper ot Temneparypsl 200K mo temmepatypsr 400K.

Omnpenenure paboTy, COBEPIIEHHYIO T'a30M, MOJYYCHHYIO MM TEIUIOTY M M3MEHEHHE BHYTpPEHHEH
sHepruu. [5,9 xJx; 20,7 xJIx; 14,8 kJ1x]

6.27. Kakas 107151 KOJIMYeCcTBa TEIUIOTHI, MOJBOJAUMOIO K UJICAIbHOMY JIByXaTOMHOMY Ta3y NpHU
n300apHOM IIpOIECcCe, PaCXOyeTcsl Ha YBeJIMUYEeHUE BHYTPEHHEN SHEPIruu U Kakas 0 — Ha paboTy
pacmpenus? [0,71; 0,29]

6.28. Bomopoxn (H,) maccoii 6,5 r npu temneparype 300 K 1 mocTOsSIHHOM JaBJICHHU PACIIUPSI-
€TCsl BJIBOE 3a CUeT MpUTOKa Teria u3BHe. Onpenenute padoTy pacIMpeHusi, I3MEHEHHE BHYTpPEH-
HEl PHEPrUM ra3a M KOJIMYECTBO TEIUIOTHI, mojydenHoe razom. [8,1 kJx; 20,2 kJx; 28,3 kx|

6.29. 2 kmons yraekucioro raza (CO,)narpeBatorcsi mpu mocrossHHOM napineHun Ha 50 K.

Haiigute nu3aMenenue ero BHyTpeHHEH sHepruu, paboTy paclIMpeHuss U KOJIHMYECTBO TEIUIOTHI, MOY-
yennoe razoM.[2500 k/Ix; 830 xJ[x; 3330 x/Ix]

6.30. OnpenenuTe MokazaTesb aanadaThl AJII CMECH Ta30B, cojeprKaiieit renuii ( He ) maccoit 8 T
u Bozopoa maccoii (H,) 2 r. [1,55]
6.31. IIpu anmmabatHOM pacmmpeHnd AByX Mok kuciopona (O, ), Haxosmierocst mpu HOpMab-

HBIX YCJIOBUSX, 00BbEM yBenuumics B 3 pasza. Onpenenure U3MEHEHHE BHYTPEHHEH SHEpruM rasa u
paboty paciupenus rasa. [-4,03 k/x; 4,03 kx|

6.32. T'a3 coBepmraer nukin Kapno. [Ipu aTom on monydaer ot HarpeBarens 41,9 x/[x TemioTsI.
TemnepaTypa HarpeBatessi B TpU pasa BBILIE TeMIEpaTypbl XojoauibHUKa. Kakyio paboty cosep-
i rasz? [28 kJIk]

6.33. I'a3, cosepmaromuii uka KapHo, otnan xonoaunbHUKY 67% TENIOTHI, MOJIYYEHHON OT
HarpeBatens. Omnpenenute TeMIepaTypy XOJOIWIbHUKA, eciu Temreparypa HarpeBatens 430 K.
[288 K]

6.34. Bo ckonpko pa3 ysenuuutcs KIIJI nukia KapHo npy noBbIIEHMH TeEMIEpaTyphl HarpeBa-
tenst ot 380 K 1o 560 K? Temneparypa xononmnsauka 280 K. [1,9]

6.35. TI'a3, coBepmaronuii uka KapHo, otnan xomomunsHuky 14 kJDx Temmnotsl. Onpenenute
TEMIIEpaTypy HarpeBaTelisd, eciu Mpu Temreparype xonoauiabHuka 280 K paborta nuxia paBHa 6
k/1x.[400 K]

6.36. NneanbHslii ras, copepuaromuii nuky Kapsao, 70% xonuuecTBa TEIIOTHI, MOIYYEHHOIO OT
HarpeBartels, OTAAeT XOJOAUIbHUKY. KoMn4ecTBO TemioThl, MoIy4aeMoe OT HarpeBaress, paBHO 5

k/[x. Onpenenute KII/I uukia u paboty, coBepiieHHY0 npu noiaHoM mukie. [30%, 1.5 kx|
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6.37. UneanbHblil a3 coBepaeT Hukia KapHo. ['a3 nmomyunn oT HarpeBaTels KOJINYECTBO TEILIO-
ol 5,5 x/Ix u coBepumn pabory 1,1 x/lx. Onpenenure KIIJ| nukia ¥ OTHOIIEHHE TeMIEpaTyp
HarpeBaTels 1 xonoauibHuka. [20%; 1,25]

6.38. Tpu Mo u1eaIbHOTO JBYXaTOMHOTI'O ra3a, 3aHUMAOIIET0 00BEM 5 71 1 HaXOASIIEroCs MO/
nasnenueM 1 Mlla, nmogsepriu nzoxopuomy HarpeBanuto a0 500 K. Ilocne sroro ra3 mzorepmuye-
CKM pacCIIMpWICS A0 HAYaJIbHOTO JABJEHUS, a 3aT€M OH B pe3yjbTaTe M300apHOr0 CHKaTHsl BO3Bpa-
méH B TepBOHadallbHOe coctosiHue. Ompenenute Kod(DPHUIMEHT TONE3HOTO NEHCTBUS IIMKIIA.
[13,3%]

6.39. Pabouee Teno — uaeanbHBIN Ta3 — TEIUIOBOTO JIBUTATENsl COBEPIIACT IMKJ, COCTOSIIUN U3
MOCJIeIOBATENbHBIX MPOIECCOB: M300apHOT0, aAnabdaTHOrO U U30TepMHUYECKOro. B pesymnbrate n3o-
6apHoro nporiecca raz HarpeBaetcs ot 300 K no 600 K. Onpenenure ko3hPUIMEHT MOIE3HOTO Ieii-
cTBUsA TerioBoro asurarens. [30,7%]

6.40. Haitnute ko3¢ GUIIUEHT MONIE3HOr0 JEHCTBUS 1IMKIIA, COCTOSIIErO U3 ABYX M30XOp U ABYX
anuabat. PabounM BemiecTBoM siBisieTcsl a30T. M3BecTHO, uTO B Mpenenax LukKiIa o0bEM raza uzMe-

wsierest B 10 pas, t.e. V., V., =10. [60%]

6.41. Ilpu HarpeBaHuu 2 MOJIb IBYXaTOMHOT'O MJI€AJIbHOIO ra3a ero TeMiieparypa yBelIuyuiach B
2 paza. Onpenenure N3MEHEHUE SHTPOIUU IPH N30XOpHOM Tiporiecce. [28,8 Ix/K]

6.42. Ilpu HarpeBaHuu 2 MOJIb IBYXaTOMHOTO HJEAIbHOTO ra3a ero TeMIlepaTypa yBeIHdnuiIach B
2 pasza. OnpenenuTe U3MEHEHHE SHTPOIUU NpH n306apHOoM npouecce. [40,3 J1x/K]

6.43. Haiinute n3MeHeHne SHTPONUHU pu n300apHoM paciupenuu 8t reius ( He ) ot o6vema 10
1 1o oowrema 25 1. [38,1 Ix/K]

6.44. HalinnTe M3MEHEHHE YHTPOITUH ITPU W30TEPMUYECKOM pacumpeHun 6 T Boxopoxa (H,) ot
10° 10 0,5-10° IMa. [17,3 Tx/K]

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

6.46. Haiinute n3aMeHEeHNE SHTPOMHH MPH TuIaBieHnn 1 Kr jpaa, Haxomasmerocs mpu 0°C. [1230
Jx/K]

6.47. Haiinmure M3MeHeHHE SHTPONMHU TIPH W300apHOM pacmmpennu 6,6 T Bomopoxaa (H,) mo
yaBoeHust oovema. [15,8 Jx/K]

6.48. Asor maccoii (N,)28 rammabatHo pacmmpmim B 2 pasa, a 3aTeM H300apHO CXKalM JI0
HavaibHOTO 00BEMa. OnpeaenuTe U3MEHEHHEe SHTPOIUM ra3a B X0/ YKa3aHHBIX IMporeccoB. [-20,2
Jx/K]

6.49. Haiinure npupamenue sHTponuu npu pacmupennu 0,2 T Bogopoaa (H,) or oowséma 1,5
10 o0béMa 4,5 11 MpU MOCTOSHHOM JABJICHMM W NpHU MOCTOsHHON Temmepatype. [3,1 Lx/K; 0,91
Jx/K]
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6.50. B ogaoM cocyze, 006éM koToporo 1,6 i1, Haxoxutes 14 mr asota (N, ). B npyrom cocyne,
00BéM koToporo 3,4 1, HaxoauTes 16 mr kucnopona (O, ). Temneparyps! ra3oB paBHbl. Cocyabl co-

€UMHSIOT, M Tra3bl IepeMelnBaloTca. HalTu mnpupaimieHue SHTPONMU IpU 3TOM Ipouecce. [6,3

M/x/K]

7. OCHOBBI HEpAaBHOBECHOH TePMOAMHAMMKU. SIBIeHMs epeHoca

7.1. OmpenenuTe CpeiHION JIMHY CBOOOJHOrO Impodera MOJEKYN KHCIOpOJa, HAXOISIIErocs
nipu temnepatype 0°C, eciau cpeiHee Yuciio CTOJIKHOBEHUM, UCIIBITRIBAEMbBIX MOJIEKYJION B 1C, paBHO
3,7-10°. [115 um]

7.2. Boeruncnure CpeaHIo JJIMHY CBOOOIHOTO Mpolera u BpeMst MEXAY ABYMsI CTOJIKHOBEHHSIMU
MOJIEKYJI KUCJIOpPOJia IPpH JaBiieHuu 1,5 10° Mm pT. ct. u Temneparype 17°C. [50m; 0,11c]

7.3. HaiinuTe cpeqHion JIMHY CBOOOAHOrO NnpoOera aTOMOB TejHsl B YCIOBMAX, KOrja IUIOT-
HOCTb Tenus paBHa 2,1 102 kr/v®. [1,8 MkM]

7.4. Uemy paBHA CpeHss JUIMHA CBOOOTHOTO Mpodera MOJICKYI BOAOPO/Ia IIPH JIaBICHUN 10 MM
pT.cT. 1 Temmneparype S0°C? [0,142m]

7.5. Ilpn KakoM JAaBICHMM CpelHss JUIMHA CBOOOJHOIO Mpodera MoOJEKyJ BOAOpoJa paBHA 2,5
CM, ecJId TemIiepaTypa rasa pasHa 67°C? Jluamerp MoJieKynbl BoJopoia npuMute paBHbIM 0,28 HM.
[0,539 I1a]

7.6. HaiinuTe cpeqHIO0 JUIMHY CBOOOJHOrO Mpobera MOJIEKyJl BO3/yXa MpU HOPMAaJIbHBIX YCIIO-
BUAX. JlnameTp MoJieKyn BO3/1yXa IPUMHUTE PaBHBIM 3 108 cm. [9,43 10® M]

7.7. Haiinure cpeaHee 4uciIo CTOIKHOBEHHMM B 1¢ Moisiekyn azoTa npu temnepatype 27°C u naB-
nernn 400 mm pr.cr. [2,45 10¢™]

7.8. OnpenenuTe CpeHIO MPOJODKUTEIBHOCT CBOOOIHOTO Mpobera MoJeKysl BOJOpOJa MpH
temneparype 27°C u pasinenun 0,5 xIla. Jlnamerp Mosekynsl Bogoposaa npuMure paBHbIM 0,28 HM.
[13,3 He.]

7.9. CKOJBKO CTOJIKHOBEHUN MEXIY MOJIEKYJaMU MPOUCXOauT 3a Ic B 1 oM’ BOJIOPO/Ia, €CIU
MJIOTHOCTh BoJopoAa 8,5 10%xkr/m® u temnepatrypa 0°C? [1,3- 10290'1]

7.10. B Gamnone, o6beM KoToporo 2,53 11, colepXHUTcs YriaeKucielii ra3. Temmeparypa rasa
127°C, maBnenmne 1,3-104 [Ta. Haitnure uncimo MoJieKys B OaJIJIOHE W YKCIO CTOJKHOBEHUH MEXKITY
MoJeKyJaMu 3a lc. JluaMerp MOJIeKysbl YIJIEKHUCIOro raza nmpuMmuTe paBHbIM 0,4 HM. [6,0-1021;
2,2:10%°c™]

7.11. Cpeansas qymHa cBOOOJHOTO Mpobera MOJIEKYS BOJOPOJa MPH HOPMAIIBHBIX YCIOBHSIX CO-
crasisiet 0,1 Mmxm. Onpenenure CpenHIO TMHY UX CBOOOMHOTO mpobera npu gasieHuu 0,1 mlla,

€CJIM TeMIIepaTypa raza octaercst mocTossHHOM. [ 100 m]
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7.12. OnpenenuTe MIOTHOCTh BO3AyXa B COCYJI€, KOHLIEHTPALUIO €r0 MOJIEKYJ, CPEIHION0 JJINHY
cBOOOHOTO Mpo0era MoJeKys, ecliu cocys oTkaueH a0 naienus 0,13 Ila. lnamerp Monekyn BO3-
nyxa npumute paBHbiM 0,270M. Temnepatypa Bo3ayxa 27°C.[1,51- 10 kr/m®; 3,14-10% M35 0,1 M]|

7.13. Onpenenute kodhdurmenT auddy3un KUCIOpoaa MpH HOPMAIBHBIX YCIOBUAX. Dddek-
THBHBII MaMETp MOJIEKYI KICI0poaa npumute pasubsM 0,36 um. [9,18-10° M%/c]

7.14. Onpenenute Maccy a3ora, mpouieanero Beieacteue mupdysuu yepes mwiomanky 50 cm’ 33
20 ¢, eClIM TPajMeHT IUIOTHOCTH B HANPABICHHH, MEPICHINKYIAPHOM IUIOMAAKe, paBeH 1kr/m”,
Temneparypa azota 290 K, a cpenuss qpmHa cBoOOAHOTO Mpodera ero MoJjiekya paBHa 1Mkm. [15,6
Mr |

7.15. Ouenute CpeaHIO JUIMHY CBOOOIHOTO TTpodera u koddduiueHT auddy3un HOHOB B BOJIO-
ponHoM mnasMe. Temrieparypa Iia3Msl 10" K, uncio momoB B 1 cm® mmasmel PaBHO 10", IIpn yka-
3aHHOH Temmeparype 3(pPeKTUBHOE CEUeHHEe HOHA BOJOPOJIa CUUTATh paBHBIM 4-10 20 oM, [~102 M;
~10" M%/c]

7.16. Haiimute xoaddurment muddy3un Bomopoaa nMpu HOPMaIbHBIX YCIOBHSIX, €CITH CPEIHSSA
JUTHA CBOOOHOTO MpOoOera MOJIEKYII MPU ATUX YCIOBHUSAX paBHa 1,610 M. [0,91-10™ MP/c]

7.17. Haitnute koaddunueHT nuddy3uu reaust Ipyu HOpMalIbHBIX YCIOBUSX. 8,5 107 MZ/C]

7.18. Onpenenute, BO CKOJIBKO pa3 OTIMYAIOTCA KOI(DPUIIMEHTH TUHAMHYECKON BSI3KOCTHU yTiie-
KHCJIOTO ra3a M a30Ta, eciau 00a ra3a HaxoATCS IPU OJMHAKOBOW TEMIIEpaType W OJHOM M TOM K€
naBieHud. DPPeKTUBHBIC TUaMETPhl MOJIEKYJI STUX Ta30B paBHBL [1,25]

7.19. Azot Haxonutcs noxa aasinernueM 100 kIla npu Temneparype 290 K. Onpenenute ko3ddu-
UeHThl U y3Ur U BHYTpEHHEro TpeHus. D(P(EeKTUBHBIA JUaMeTp MOJIEKYN a30Ta MPHUHATh paB-
HbiM 0,38 HM. [9,74-10° M%/c; 1,13-10° kr/(m-¢)]

7.20. IIpu kakoM JaBiI€HUH OTHOIIEHHE KO3 (UllMeHTa BHYTPEHHETO TPEHUSI HEKOTOPOro rasa K
ko3 duuuenty ero quddy3un pasao 0,3 /1, a cpeHssA KBaApaTUYHAasi CKOPOCTb €ro MOJIEKYJ paBHa
632 m/c? [40 xI1a]

7.21. Haiigute cpeaHoo JUIMHY CBOOOAHOrO nmpolera MojeKy renus npu temneparype 273 K u
nasnernn 10° [la, ecii IpH STHX YCIOBHAX KOO(QOUIMEHT BHYTPEHHETO TPEHHMS IS HErO paBeH
1,3-10%r/(cm-c). [1,84-107"M]

7.22. KoappurmenTtsl 1uddy3un 1 BHyTPEHHETO TPEHHsI IPH HEKOTOPBIX YCIOBUAX PAaBHBI COOT-
BercTBeHHO 1,42 cm?/c 1 8,5-10 He/M?. Haiii uncito MOJIEKYJI Bojopoza B | M IIPY OTUX YCIIOBUSX.
[1,8:10% M7

7.23. Camorner neTut co ckopocthio 360 km/u. CumuTas, 4TO CIOH BO3/AyXa y KpblUla camMoJjera,
yBIIEKaE€MbIH BCIIEICTBUE BA3KOCTH, PaBeH 4 CM, HAUTH KacaTeNbHYIO CHITY, IEHCTBYIOIIYIO Ha KaX-
JbI KBaJpaTHBIA METP MOBEPXHOCTH KpbuIa. JlMameTp MOJNEKYJbl BO3/lyXa MPUHATh PABHBIM 3107

cM. Temneparypa Bozayxa 0°C. [0,045 H]
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7.24. Onpenenute K03 (HUIHMEHT TEIIONMPOBOTHOCTH a30Ta, HAXOSAIIETOCS B HEKOTOPOM 00beMe
npu Ttemmeparype 7°C. DddexTuBHbli auamerp Mosiekyn mnpumure paBHbIM 0,38 HM. [8,25
MBT/(M-K)]

7.25. Kucnopoa HaxoauTces NP HOPMAJBHBIX yeiIoBHsIX. Onpeaenure KodGPUIMEHT TeIonpo-
BOJHOCTH KUCJIOPOa, eciu 3)PeKTUBHBIN qruaMeTp ero Moiekyn paBeH 0,36 am.[8,49 MB1/(M-K)]

7.26. Koaddunument temnonpoBogHocTH Kuciopoaa mpu temmeparype 100°C pasen 3,25:107
Br/(m-K). Beranciute ko3 HIMEHT BS3KOCTH IpH 3TOM Temmeparype. [5,0-107° kr/(m-c)]

7.27. TIpocTpaHCTBO MEXKIY JIBYMS MapajuiedbHBIMU IUJIACTUHAMU IUTomaanpo 150 cm? Kaxkaas,
HaXOJSIIMMHUCSA Ha PACCTOSTHUU 5 MM JIpYT OT ApyTra, 3aloJHeHO KuciaopoaoM. O/iHa miacTuHa noj-
nepxkuBaetcs npu temmnepatype 17°C, npyras — npu temmneparype 27°C. Onpenenure KOIUYECTBO
TEILIOTHI, MPOUIEANIee 32 5 MUH IOCPEACTBOM TEIUIONPOBOJHOCTH OT OJHOW IIJJACTUHBI K JPYIOM.
Kucnopon HaxoauTcs mpu HOPMANbHBIX YCIOBHUSAX. DG(GEKTUBHBIN AMaMETpP MOJEKYN KUCIOpoAa
cuutath paBHbIM 0,36 HM. [76,4 JTk]

7.28. B cocyme o6bemoM 2 1 HaxomuTcst 4-10%% Momekyn aByxaToMHOro rasa. Kosgguument
terutonpoBognocTr ra3a paseH 0,014 Br/(mK). Haiitn koapdumment muddysun raza mpu 3tux
yclnoBusiX. [2- 10° MZ/C]

1. Yron ¢ Mexay MakcuMyMamu 1-ro u 2-ro mopsakoB coctaBiuser ¢ = 8°. Haiftu nnuny BO-
HBI MOHOXPOMATHYECKOTO CBETA, MAAAI0NIET0 HOPMAIFHO Ha JU(PPAKIMOHHYIO PEHIETKY, eC-
nu ee mepuoa d = 3,11 MrMm.

2. Ha nu¢paxkumnonnyto pemterky ¢ N = 500 mrpux/mMM nagaer Oeniblii cBeT. 3a pemeTkoi, B
HEMOCPEJCTBEHHOM OJIM30CTH K HEM, yCTaHOBJIEHA coOuparolas JuH3a ¢ (POKYCHBIM PaccTo-
sauueM f = 2 M. B ¢okanapHOI TIOCKOCTH JIMH3bI YCTaHOBICH dKpaH. ONpenenuTb JIHHY
cniekTpa 1-ro mopsiaka, eciau rpaHuIlbl BUAUMOTO criekTpa A = 404,66 HM u Ay = 656,26 HM.

3. OnpenenuTh MakCUMAJbHBIA MOPSAJOK CIEKTpa, KOTOPBIM AaeT Iulockas AudpakLuOHHAS
pemerka ¢ N = 500 mrpux/ mm. Ha pemierky HopMalibHO MajieT MOHOXPOMAaTHUYECKUI CBET
JUTHHOW BOJIHBI A = 546 HM.

4. Ha audpakimonnyo pemeTky HOpMalbHO MaJaeT CBeT. YToa Au(pakiuu JUIsl JUHUU CIIeK-
tpa C (A = 656 HM) Bo 2-M nopsake ¢ = 30°. Haiitu yron audpaxiuu ais aMHAU criektpa B
(4 = 546 HM) B 4-M TIOpSIIKE.

5. Onpenenuts YUCIO MTPUXOB HA 1 MM B IU(]paKIIMOHHON pelnieTKe, €Clid MpU HaOII01eHUH
B MOHOXPOMATHYECKOM CBETe ¢ A = 565 HM MakCUMyM 3-TO TIOpsJIKa OTKJIOHEH Ha yTroJ ¢ =
10°.

6. Ha nudpaxuuonnyto pemerky ¢ N = 400 mTpux/mMM nagaeT HOpMaIbHO MOHOXpOMAaTHYe-
CKUM CBET C JUIMHOM BOJIHBI A = 656 HM. Haiitu ob1iee uncio qudpakMOHHBIX MAaKCUMYMOB,

KOTOPOEC AAaCT 3Ta PEIICTKA, U OIPEACTIUTD YI'OJI OTKIIOHCHUA IJI MMOCJIICAHECTO MAaKCHUMYyMa.
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7.

10.

11.

12.

13.

14.

15.

Onpenenuth pa3pemaronyro criocoOHOCTh TU(PAKIIMOHHON pemeTKH JMuHoM L = 125 MM ¢
nepuogom d = 1,25 MKM U 00JIaCTh TUCHEPCHH MPH OCBEIICHUH €€ HOPMAJIBHO MaIat0IUM
CBETOM C A = 546 HM.

Ha ToHKyIO MUIeHKY majaeT nmapajuieibHbIN IMy40K Oeroro cBera. YToi majaeHus o = 52°.
Haiitu Tonmuny miesku (n = 1,33), mpu KOTOPOH 3epKabHO OTPaXEHHBIN CBET OyIeT oKpa-
IeH B ykenThIi mBet (A = 600 HM).

Haiitu panuycel EHTpaNbHOTO U MSATOTO TEMHOro koJiell HpioToHA, eciu Mexay MmIOCKO-
BBITTYKJION JIMH30M, palyCc KPUBU3HBI MMOBEPXHOCTH KoTopord R = 500 MM, u 1uiockomapai-
JIENBbHOM MIacTUHOM HanuT OeH3ou. [lokasarenu mpenomiieHus MIIACTUHBI U JIMH3bI OJIMHAKO-
Bbl. HaGumro1eHust BBIMOIHAIOTCS B OTpaykeHHOM cBeTe ¢ A = 589,3 um. [lokazarens npenom-
seHud 0enzona n = 1,5012.

HaiiTi paccrosiHue Mex1y MsATHIM M BTOPBIM TEMHBIMU KoJibllaMu HbroTOHA, HAOII01aeMBblI-
MU B OTPAKEHHOM CBETE, €CJIM PaJInyC IUIOCKOBBIMYKIION JIMH3bI, HAJIOKEHHOH Ha IMJIO0CKOIa-
pajUIeNbHYIO TIACTUHY, paBeH R = 1 M. B kauecTBe MCTOYHHMKA W3JIYYEHHS HCIOJIb3YyeTCS
HaTpueBas Jamna ¢ A = 589,3 Hm.

Konbia HeloToHa HaOMIOJAIOTCS MPU HAJOXKEHUH TIOCKOBBIMYKIION JHH3BI C PalycoM
KpuBM3HBlL R; = 1 M Ha BOTHYTYIO CGEpHUYECKYI0 MOBEPXHOCTh C PAAHMYCOM KPHUBU3HBI
Rz = 1,5 M. Onpeaenuts paanyc MATOro TEMHOTO KOJIbIAa B OTPAKEHHOM CBETE, €CIIH HaOIIIo-
neHus BenyTcs mpu A = 589,3 um.

[TnockoBbIMyKIIask AepEBSHHAS JIMH3a C PAUyCOM KPUBHU3HBI c(hepruecKoi moBepXHOCTH R
= 250 MM HaNO)K€Ha Ha CTEKJISIHHYIO IUIacTHHY. /{uaMeTpsl 1ecaToro U msITHaALaToro TeM-
HBIX KoJiell HpI0TOHA B OTpakeHHOM CBETE paBHBI COOTBETCTBEHHO I19 == 2 MM, I'j5 = 2,5 MM.
Ornpenenuth IJIMHY BOJTHBI CBETA.

Panuycel nByx cBeTsbix Kosiell HbioTOHa B OTpaK€HHOM CBETE COOTBETCTBEHHO PAaBHBI
ri =2 mm, r; = 4,2 mm. [lopsiakoBeie HOMepa KoJIEll He OMPEAEIIsIINCh, OAHAKO U3BECTHO, UYTO
MEXy STUMHU KOJBIIAMHU PACTIOJIOKEHO €Ill€ TPU CBETJIBbIX KoJiblla. HaliTu pamuyc KpuBU3HBI
TIJIOCKOBBIMYKJION JTIMH3BI, UCTIOJIB3YEMOM B YCTAHOBKE, €CJTM U3MEPEHHUSI BHITIOJNHSINCH B CBE-
Te c A =587, 6 HM.

Omnpenenuth POKYCHOE PACCTOSHUE TUIOCKOBBITYKIION TMH3BI B YCTAHOBKE IS HAOIIOICHHUS
koJier] HproToHa, eciv painyc nsTOro CBETIOro Kojbla paBeH I = 2,6 mMm. JInH3a BhINOJIHEHA
W3 CTEKJIa ¢ TokazareneM mnpenomiienus n = 1,4, HaOmroaeHust BBITIOMHSAIOTCS B OTPAXKEHHOM
cBere (A =589,3 HMm).

JIBe MIOCKOBBIMYKIJIBIE TOHKHE JUH3bI COMPUKACAIOTCS CBOMMH CHEPUUECKUMHU TMOBEPXHO-
cTsMu. HaliTu onTHuYecKyro CHIIy Takoil CHCTEMBbI, €ClM HpU HaONIOJIEHUU B OTPAKECHHOM
CBETE IMAMETpP NECATOro TEMHOTro KoJiblla paBeH 2,6 MM. HaOmrojeHus BBITIOJHSIOTCS C

HATPUEBOU JlaMmion (k = 589,3 HM).
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16.

17.

18.

19.

20.

21.

22.

23.

Onpenenuth POKYCHOE PacCTOSHUE TUIOCKOBBITYKJION JIMH3BI, TPUMEHEHHOW JUIS MOJTyde-
Hus koner] HploToHa, ecu paanyc TPETbero TEMHOTO KOJbI[a B OTPAKEHHOM CBETE P,/ =
1,5 mm. HaOmroieHust OCYIIECTBISUTMCH B CBETE C JUIMHOW BOJHBI k¥ = 546,1 HM. JIuH3a BBI-
oJiHeHa u3 crekia mapku TP1 (n, = 1,6522).

Haiitu TonmuHy miaeHKH, KOTOPYIO HEOOXOAMMO HAHECTH Ha MOBEPXHOCTh CTEKJA MapKu
T®d1, yToOBI OTpaXkaromas CocOOHOCTh CTEKJIa B HANPABICHUHM HOPMAJIM PABHSJIACH HYIIIO
(15 k = 546,1 HM).

CocTaBuTh ypaBHEHHUE IUIOCKON BOJIHBI, paCIPOCTPAHAIONIECHCS B BO3AYyXE, YACTHUIBI KOTO-
poit kosebmroTest ¢ yactoror v = 2 kI’ u ammuurynoit 4 = 1.7 mxm. CKOpOCTh pacnpocTpa-
HEHMs 3ByKa B Bo3ayxe v = 340 m/c.

CocTaBuTh ypaBHEHHUE IUIOCKON BOJIHBI, pAaCIPOCTPAHSIOIIEHCS B CPEIE, TOUKH KOTOPOH KO-
nebmores ¢ yactotot v == 1.5 k['u. /[n1Ha BoIHBI, COOTBETCTBYIOIIAS IaHHOM 4acTOTE paB-
Ha A = 15 cM. MakcumanbHble CMEIIeHUsI TOYEK Cpelibl conooxenus papHoBecus B n = 200
pa3 MEHBIIE JUTUHBI BOJHBI.

B oxHOpoaHO# ynpyroi cpene pacmpocTpaHseTcs IUIOCcKas BoyiHA Buaa y = A COS( wt —
kx). 1300pa3uts amast MoMenTa t= 0 rpauku 3aBUCUMOCTEHN OT X BEIUUUH Y U Vy |

VpaBHeHue Oeryiiei mioCKoi 3ByKOBO# BosiHBI MMeeT Buz y = 60 cos (1800t — 5.3x), rae y
— CMelIeHue, MKM; t — Bpemsi, ¢; x — paccrosiuue, M. HaliTu oTHOIIEHHE aMITTUTY Il CMe-
IIICHMSI YACTHI] CPEJIBI K JUTHHE BOJTHBI.

CxkopocTb 3ByKa B Bojzie v = 1450 m/c. Ha kakoM paccTOsSSHUM HaXOASTCs OMMKalIe TOUKH,
COBepIHIalIIne KoiebaHusl B MPOTUBOMOJOXKHBIX (pa3ax, €clii 4acToTa KoilebaHuit v = 725
I?

Bomna pacnpocTtpansieTcsi co ckopocThio X =360M/c mipu yactote v = 450 I'u. Yemy paBHa

pa3HOCTh (a3 IBYX TOYEK BOJHBI, OTCTOSAIIMX APYT OT Apyra Ha paccTosHuu Ax = 20 cm?

5.2.3. lIpuMepsI KOHTPOJIBLHBIX PadoT

Paszpnen 1. dusuyeckue 0OCHOBbI MeXaHMKH. TepMoaMHAMUKA M MOJIEKYJISIpHAs (PU3MKA

KonTtpouabnas pa6ora Nel

Bapuanr |

1. Copmynupyiite u 3anummnre nepsbiii 3akoH HeloToHa.

2. ChopmynupyiiTe W 3allUIIATE OCHOBHOE YypaBHEHHE BPAIIAaTEILHOTO IBMDKEHUS TBEPIOTO Tela

BOKPYT HETIOABUXHOM OCH.

3. HonquTe BBIPAKCHUC MOMCHTA MHCPLUUU TOHKOIO OOAHOPOJHOI'O CTCPIKHIA Maccoil M U IJIMHOM L

OTHOCHUTENILHO OCH, POXOJIAIICH uepe3 ero KoHel MepreHIuKyIIpHO CaMOMY CTEPKHIO.
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4. llapuk magaer ¢ HyJIEBOM HAa4YaJbHOM CKOPOCTBIO HA IVIAJKYH HAKJIOHHYIO IJIOCKOCTh, COCTaBIISIO-
IIYIO yroJl o ¢ ropu3oHnToM. [IponereB paccrostaue h, oH ynpyro orpasuics ot miockoctu. Ha kakom

paccTOsHUU OT MECTa MaJIeHUs IapUK OTPa3uTCs BTOPOH pa3?

5. HeGoupimioe Temo mycTriiM BBEPX MO HAKJIIOHHOM IJIOCKOCTH, COCTaBJISIONIEH yron o = 15° ¢ ropu-
30HTOM. Haiit ko3puument TpeHus, eciiv BpeMs MmobeMa Tella 0Ka3anoch B 1 = 2,0 pa3a MeHbIIe

BpPEMEHH CITyCKa.

6. OgHOpOaHBINM JUCK paguyca R packpyTWiu A0 yIJIIOBOH CKOPOCTH ® M OCTOPOYKHO TMOJOXWIM Ha
TOPU30HTAIBLHYIO MOBEPXHOCTh. CKONTBKO BPEMEHH TUCK OyIeT BpamaThCs Ha MOBEPXHOCTH, €CIH

k03 durreHT Tpenus paseH K?

Kounrpoabsnas padora Nel

Bapuanr |1
1. ChopmynupyiiTe TeopeMy O KMHETHYECKOH SHEPrHuH, 3alHIINTE YpaBHEHHE W (U3UYECKUN CMBICI

BCJIMYHH BXOAAIIHUX B JaAHHOC YPABHCHUC
2. 3anuimre OIIPCACIICHUC MOMCHTA CUJIbI.

3. HOJ'Iy‘H/ITe BBIPpAXKCHHUC MOMCHTAa MHCPLHUU TOHKOI'O OOAHOPOIHOI'O CTCPIKHA Maccod m u ,Z[JII/IHOﬁ L

OTHOCHUTENILHO OCH, IPOXOJIALICH uepe3 ero HEeHTp NEePIEHAUKYIISIPHO CAMOMY CTEPKHIO.

4. VI3 nynkra A, HaxoJsmierocs Ha 1mocce (CM. pUCYHOK), HE0OXOIMMO
3a KpaTdaiilliee BpeMsl MONacTh Ha MallliHEe B MyHKT B, pacloiokeH- N |
HBIA B Tosie Ha paccTosHuK | oT mocce. Ha kakoM pacCcTOSHHHM OT B
touku D cremyeT cBepHYTH C mIocce, €Ciu CKOPOCTh MAIIMHEI T10 TTOJIO B 1| Pa3 MEHBIIIE €€ CKOPOCTH

110 1occe?

5. ABTOMaIIMHA JBMXKETCSI C MOCTOSHHBIM TaHT€HUUAIBHBIM yCKOpeHueM a. = 0,62 m/c? o TOpPU30H-
TaJIbHOM MOBEPXHOCTH, ONMckIBas Ayry paanyca R =40 m. KoagduumeHnt TpeHus Mexay Kojaecamu
MaIHbI 1 MoBepXHOCThI0 K = 0,20. Kakoii myTh npoiieT MaiiHa 6e3 CKOJIbKEHUs, eClIH B Hayallb-

HBIII MOMEHT €€ CKOPOCTh paBHA HYJIO?

6. OHOpPOIHBIN CIJIOMIHOM LMIMHAP paanyca R packpyTuin BOKpYT €ro ocu JI0 yrio-
BOI CKOPOCTU (o U 3aTEM MOMECTHIIU B Yroi (cM. pucyHok). Kosdduunent tpenus
MEXKIy IHIAHAPOM M cTeHKamH paBeH K. CKOJBKO BpeMEHHW MHUIHHIAP OyaeT Bpa-

maThsCsa B 9TOM MOJIOKCHUN?

KonTpoabHasi padora Ne 2
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1 BapuanT

. Chopmynupyiite u 3anummre ypaBuenue Pobepra Maiiepa.
. Chopmymnupyiite u 3anumute |l Hauano TepMoAMHAMUKH.
. Chopmynupyiite u 3anumure ypaBHeHue Knanetipona-Knaysuyca.

. B cocyne maxomgurcs cmech m; = 7,0 r a3ota u My = 11 r yraekucnoro rasa npu temmneparype 7 = 290

K u naBnenun pp = 1,0 atm. HaliTh IIOTHOCTH 3TOM CMECH, CUMTAS Ira3bl UICATbHBIMHU.

. OnuH Mone KHCIOpoaa, Haxoausiierocs npu temmneparype To= 290 K, agnabatudecku cxai Tak,

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

0) paboTy, KoTOpast ObljIa COBEPIIIEHA HAJ Fa30M.

. Bonopon cosepmaer nukn Kapno. Haiitu KIIJ[ nukna, ecnu npu aanabaTHUueCKOM pacIIUpEeHUH

o0beM rasza yBenuunBaetcs B n = 2,0 pasa.

KonTtpoJsbnas pabora Ne 2

2 BapuMaHT

. ChopmynupyiitTe 1 3anMUIINTE YPAaBHEHNUE COCTOSHUS HEaTbHOTO Ta3a.
. 3anumute ypaBHenue [lyaccona.
. Chopmynupyiite u 3anummre Teopemy KapHo.

. OHpC,Z[eHI/ITB HaMMCHBIICC BO3MOKHOC HAaBJICHUC HJICAJIBHOT'O I'a3a B IMPOLECCE, MPOUCXOIAIICM 10

3akoHy T =T, + aV?, rne Ty 1 o — TOJOKUTEbHBIE TTOCTOSIHHBIE, V — 00BeM MOJIS rasa. N3o6pa-

3UTh IPUMEPHBIN Irpaduk 3TOro npoiiecca B napamerpax p, V.

. JIBa Moyt uaeansHOro rasza npu temneparype 7o = 300 K oxmaanian U30XopH4YeCcKH, BCIEICTBHE YETO

€ro JaBJICHHMEC YMCHBIIMIIOCh B N = 2,0 pa3sa. 3arem ras H306ap1/1qe01<1/1 pacClinpuiikd TaK, YTO B KOHCU-
HOM COCTOSIHHMU €ro TeMIiepaTypa CTajia paBHOﬁ HCpBOHa‘-IaJ'IBHOI\/'I. Haiitu koau4ecTBO TCIJ1a, I10-

TJIOIICHHOI'0 Ira30oM B JAHHOM ITPOLECCE.

. UneanpHBIi Ta3 coBepIIaeT IUKII, COCTOSAIINN U3 U30XOPHI, aanadaThl 1 U30TEPMBI, IPHUEM HU30TEP-

MUYECKHUI MPOLECC MPOUCXOIUT NPU MuHumanvrou temneparype nukia. Haiitn KIIJ nukna, ecnu

TEMIICpaTypa T B ero npeacitax u3BMCHACTCA B 1 pas.

Paznen 2. DiieKTpU4ecTBO U MATHETHU3M

KonTposbsnas padora Nel

Bapmuanr |.
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1.  Toukwmii crepxkeHp anuHON L Hecér Ha cebe
3apsax (, PaBHOMEpPHO paCHpEACIIEHHBIA II0 €ro
nuHe. Halth Hanpspk€HHOCTh E 3JIEKTPUYECKOTO
IOJIsI B TOUKE, JIEXKAIEH HA OCH CTEPXKHS U yHaJIEH-

HOU Ha paccTosinuu L oT ero mpaBoro koHua (cm. puc.).

2.  Iap pagmycom R = 10 cu 3apsikeH ¢ 00beMHOM MIOTHOCTBIO p, 3aBUCAIICH OT pacCTOSHUS I
OT LIEHTpa Iapa Mo 3akoHy: p = p,R/r, rae p, = 1 mxKa/m®. Haiinure pPa3HOCTh MOTEHLIUAJIOB AP
MEXIy [EHTPOM IIapa U TOYKOW Ha €ro MOBEPXHOCTH, & TAK)Ke HAIPSHKCHHOCTH TOJIsi BOJIU3U IMO-

BEPXHOCTH IIapa.

3. Kongencarop cocToMT u3 ABYX KOAKCHAIBHBIX IMJIMHIAPOB JAJIUHOU

L =10 em u pagmycamu R1 =1 cm u Ry = 2 cm, COOTBETCTBEHHO, U AUIJIEKTPH-

YECKON IWIMHAPUYECKON BCTABKM TAaKOW K€ JUIMHBI M3 S00HUTA, BIUIOTHYIO

NPUMBIKAIOIIEH K BHYTPEHHEMY IIWJIMHIAPY, C TOJIIMHOU I
— . _ . | |
h=0,5cu u nusnekTpuyeckoit nponuiaeMocteio & = 3. Haiitu T
ANMEKTPOEMKOCTh KOHeHcaTtopa. KpaeBeiMu 3ddexramu mpeHe- 3C C Opeub.
| | | |
I
4.  Kaxoii 3apsan npoTeuéT uepe3 rajibBaHOMETpP B LIEMH, MOKa- I:g 3aH-
HOH Ha pUCYHKe, eciu 3aMKHYTh Ki1tou K? [Tapamerpsl a11eMeHTOB enu

3aJaHBbI.

5. IBa ucrounuka toka ¢ DJIC E; =4 B u E; = 3 B u npeHeOpe)KMMO MaJbIMH BHYTPEHHUMH CO-
NPOTUBJICHUSIMH BMECTC C TPEMsI pEe3UCTOpaMu, UMCIOIIUMH COIIPOTHB- R, R,
nenus Ry =2 Om, R, =1 Om u R3 = 6 Om, 00pa3yroT 3aMKHYTYIO L€,

KaK MOKa3aHo Ha pucyHke. OnpenenuTsh cuiry Toka |l yepes pesucrop

R2 1 TeroByt0 MOITHOCTE P2, BBIIEISIONIYIOCS HA HEM.

KonTposbsnas padora Nel

Bapuanr I1.

1. Toukuii crepxenpb HON 2L HecéT Ha cebe 3a-
psin (, paBHOMEPHO paclpeienEHHbIN 10 €ro JJINHE.
Haiitn moTeHnman ¢ 30eKTpUYECKOTo MOl B TOUKE,
JeKallei Ha OCH CTEPKHS U yIal€HHOW Ha paccTosiHUM L oT ero mpasoro koHIa (cM. puc.). [Toten-

1uas 6eCKOHEYHO yJal€HHON TOUYKH MPUHSTH PaBHBIM HYJIIO.
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2. Ilnockas mmactuna TommuHON 2d = 4 cm 3apsbkeHa ¢ 00bEMHOM TUIOTHOCTBIO 0, 3aBUCSIIEH OT
paccTosTHUS X oT CpPEIMHHOU IJIOCKOCTH o 3aKOHY:
0 =po(L— x/d), rae p, = 10 mxKr/m®. Onpenennre pasHOCTb MOTEHIUATIOB A MEXLy TOUKOM, jie-
JKalen B CPEIMHHOM IJIOCKOCTH IIJIACTUHBI U TOYKOW Ha €€ OBEPXHO- CTH, a

TAKIKC HAIIPAKCHHOCTD I10JIA E BOmu3u IMOBCPXHOCTHU IJIACTUHBI.

3. JlBe KOHICHTPHYECKHE MeETaJUIMYecKre cQepbl paauycamu
Ri=2cm m Ry;=3cm oOpasylor chepudeckuii KOHACHCATOP. peH-
Hss cepa mokpeiTa ciaoeM napaduna tomuuHoi h = 0,5 cu ¢ qUINeKTpUYecKoi MPOHUIIAEMOCTHIO

¢ = 2. HailTu 3IeKTPOEMKOCTh TAaKOTO KOHACHCATOPA.

. . o C 2C
4. Kakoii 3apsi MpoTeUET Yyepe3 ralbBaHOMETP B IICTIH, TOKa3aHHON Ha ] ]
[ 1., 11
PHUCYHKE, eciii 3aMKHYTh K04 K? [TapameTpsl 25IeMEHTOB 11€TIH 33/1aHBI. K
2C C
5. Pesuctoper  comporuBieHusMH R I I I I
— A B =50m, R, =1 0Om, Rz =3 Om u ucrounux

™

toka ¢ DJIC E; = 1,4 B coenuHeHbI, KaK 10-

|

—J
I
Py
N

<«
Py
w

kazaHo Ha pucyHke. Onpenenuts JJIC E; uctoyHmnka Toka, KOTOPbIi

HYXHO INOAKJIIOYUTH K KJIICMMaM Amn B, 4yTOOEI B PE3UCTOPC R3 IeJjI TOK

B YKa3aHHOM HaIIpaBJICHUH U Ha HEM BBIJACIIAIACh TCIIJIOBAsgd MOIIHOCTD

P3= 3 Bm. BHyTpeHHHMHU CONPOTHBIICHUSIMA UCTOYHUKOB TIPEHEOPEUb.

Pa3nes 3. BoaiHoBble nponeccsl. OnTtuka. KBantoBas gusuka.

KonTtpouabnas padora Ne 1

Bapuanr |
1. Haiitu pasHocTh (a3 koneGaHM B JIByX TOYKaX, HAXOJAIIMXCA Ha MEPIEHAMKYIApEe K (POHTY
BOJIHBI Ha paccrosHum |=20 cM apyr oT apyra, eciu yactora KoieOaHWil MCTOYHMKA paBHA v =510
I'u1, a ckopocTh 3ByKOBOM BOJIHBI B Bo3ayxe v =340 m/c.
2. [Tnockast snekrpomarHutHas BosHa E = Ecos(wt-Kr) pacnpocrpansercs B Bakyyme. Cunras Bek-

Topbl En u K m3BecTHpIMH, HaliTi BekTop H Kak (yHKIMIO BpeMeHH t B TOUKE C pauyCOM-BEKTOPOM

r=0.
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3. Ha xakoM paccTOsiHUM OT cOOMparomieil JHH3BI ClelyeT MOMECTUTh MPeIMeT, YTOObI MOJYyYHTh

npsiMoe u300pakeHue, ypeamdennoe B K = 3 paza. Ontudeckas cuna iuH3el D = +10 onmp.

4. Ha TOHKYIO TUICHKY TajacT MapauIeNIbHBIN MydoK Oeroro cBera. Yrou majaeHus o = 52°. Haiitu
TONUHY TWIeHKH (n = 1,33), npu KOTOPOM 3epKaIbHO OTPAXKEHHBIA CBET OYJET OKpAIEH B YKEJITHII

uBet (A = 600 aHM).

5. Yron ¢ Mexay MakcuMymamu 1-ro U 2-ro nopsakoB coctasiseT ¢ = 8°. HaliTu juinHy BOJHBI MO-
HOXPOMAaTHYECKOTO CBETA, MAJaI0IIero HOPMAIbHO Ha JU(PPAKIMOHHYIO PELIETKY, eciiu ee rneproa d

=3,11 MKM.

KonTpouabnas padora Ne 1

Bapmuanr |1

1. Haiftu ckopocTh 3ByKOBOM BOJIHBI €CIIM pa3HOCTh (pa3 KosiebaHUil B ABYX TOUYKAX, HAXOAALIUXCS
Ha MepIeHNKYIsIipe K GPOHTY BOJIHBI HA paccTosHuu =20 cM apyr ot apyra cocrasisier 0.6, a da-

cToTa KoJiebaHui ncTouHuka papHa v =510 I'm.

2. B BakyyMme pacnpocTpaHsSeTCsl IIOCKas SJIeKTpOMarHuTHas BoiaHa E = eyEncos(wt — kx), rme ey —
oprocu Y, En =160 B/m, k=0.51 M. Haiitn BekTOop H B TOUke ¢ KoOpaAnHATON X = 7.7 M B MOMEHT

t =33 Hc.

3. PaccrostHre MeXIy MPeIMETOM H €ro MPsIMBIM H300pa)KeHHEM, JaBaeMbIM TOHKOH JIMH30M B TpU
pa3a OoJIbIlIe PACCTOSIHUS MEXIy JIMH30# U mpeameroM U paBHo | = 1 u. Haiitu ontuueckyto cuiny

JINH3EI.

4. HaiiTu paguychl IIEHTPAIbHOIO U MATOr0 TEMHOTO Kosiell HploToHa, eciu MexXy MiIOCKOBBIMYK-
JIOW JIMH30M, paguyc KPUBU3HBI MOBEPXHOCTH KoTopoi R = 500 MM, M miockomapanienbHOH Iiia-
CTUHOM HanmutT Oensoun. [lokazaTenu mpenomiieHHs IJIACTHHBI W JIMH3BI OJMHaKoBbI. HaGmoneHus

BBITOJIHSAIOTCS B OTpaXkeHHOM cBeTe ¢ A = 589,3 um. [Tokaszarens npenomiuenus 6ensona n = 1,5012.

5. Ha nudpakunonnyro pemerky ¢ N = 500 mrpux/mMmm magaet Oenblii cBET. 3a peuIeTKOM, B HEIo-
CPEICTBEHHOH OJHM30CTH K HEl, yCTaHOBJIEHa coOMparoIas JIMH3a ¢ (OKYCHBIM pacctostaueM f =2 m.
B ¢okanbHOI MI0CKOCTH TUH3BI YCTaHOBIIEH dKpaH. OnpenenuTs JUIMHY crekTpa 1-ro mopsaka, ec-

JIM TPAHUIIBI BUIUMOTO criekTpa A; = 404,66 HM 1 Ap = 656,26 HM.
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KonTtpouabnas padora Ne 2

Bapuanr |

1.Temneparypa Boib(ppamMoBOH HUTH Hakaia B 25-BaTTHOM 3JIEKTPUYECKOW JAMIIOYKE paBHA
2450°K, a ee uznyuenue cocranisieT 30% U3MydeHns: aOCOTIOTHO YEPHOTO Tea MPHU TOH K€ TeMIe-

paType u noepxHoctu. Halitu miomaas NoOBEpXHOCTH HUTH HaKaJa.

2. KakoBa jymHa BOJHBI 1¢ Bpoiins amekTpoHoB, BeIOpackiBaeMbIX pu (GOTOdPQEKTe ¢ OBEPX-
HOCTH IIMHKOBOH IUIACTMHKH, OCBEIaeMOW CBETOM PTYTHOHW JIAMIIBI, COJCpIKAIICH JTMHUIO JUTHHOM

BOJIHBI 365 HM. PaGoTa BeIX0za 37eKTpoHa I IMHKa paBHa 3,32 3B.

3. Ilog HEKOTOPBIM K MEPBOHAYAIBHOMY ITYYKY PEHTTEHOBCKHX Jy4ed ¢ AIMHON BOJMHBI A=10 M
KOMIITOHOBCKOE CMeEIleHUE oOKa3ajoch paBHbIM AA=2.4 nwm. Kakas sHeprus nepenaHa mnpu 3TOM

anekTpoHam otaauu? [log kakum yriom ¢ paccenBaroTcst POTOHBI?

4. OueHuTh BpeMs mepexoja 3JIEKTPOHa MEXIy opOuTaMu B TOJOBHOH juHHM cepun bambmepa

JJIA BOI{OpOZIOHOI[O6HOFO HWOHAa JIMTHUA.

5. DIIeKTpOH ¢ KuHeTuueckou sueprueit T=20 5B HaxoauTcs B METaUIMUECKOM MBUTUHKE AHAMET-
pom d=0.5 MkM. OIEHUTh OTHOCHTEIbHYIO HETOYHOCTh, C KOTOPOW MOXET OBITh OMpeeieHa CKO-

POCTB JJICKTPOHA.

KonTposbnas paGora Ne 2

Bapuanr 11

1. AGCOIIOTHO YepHOE TENIO OCTHLIO 10 TemmepaTypsl 977°C, B pe3ysbTaTe uero JJuHa BOJIHBI, HA
KOTOPYIO IPUXOJUTCS MaKCUMYM (DYHKIIMU pacHpeeseHns SJHEPTUU B CIIEKTPE, U3MEHIIIAa CBOIO Be-

nnyuHy Ha 1.16 Mk. OnpenenuTs HaYalbHYIO TEMIIEpATypy Tela.

2. OHpe,Z[CJ'II/ITB JJIMHY BOJIHBI 1€ BpOI‘/’IJBI QJICKTPOHA, BBUJICTCBIICTO U3 LC3US IIPU OCBCUICHUHN CBC-

ToM ¢ anuHoM BoHBI .40 MxkM. PaGoTa BeIxoza amekTpoHa s ne3ust 1.89 3B.

3. Ilog HEKOTOPHIM K MEPBOHAYAIBHOMY ITYYKY PEHTTEHOBCKHX Jy4ed ¢ AITMHON BOMHBI A=10 M
KOMIITOHOBCKOE CMeIlleHHe oOKa3aloch paBHBIM AA=2.4 nm. Kakas sHeprus mepenaHa npu 3TOM
a5eKTpoHaMm otaadn? OnpenenuTb Yroa o MEXKAY HallpaBJICHUEM IBUKECHMS DJIEKTPOHA U TPAEKTO-

pueil HEOTKIOHUBIIUXCS (POTOHOB.
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4. OnieHUTH BpeMsl Mepexoja AJIEKTPOHA MEXJy opOuTamMH B TOJIOBHOM JuHMU cepuu JlalimaHa

111 BOJIOPOIOTIOI00HOT0 HOHA Oopa.

5. [Ipoton ¢ xunetnueckou 3Heprueit T=10 3B HaxoaAWTCS B METAIUIMYECKON NMBUIMHKE JHAMET-
poM 0=1.5 mm. OLIEHUTh OTHOCHTEJIbHYIO HETOYHOCTh, C KOTOPOH MOXET OBITh OMNpeiecHa CKO-

pPOCTb IIPOTOHA.

5.2.4 Bomnpocsl 1JIs YCTHOIO ONpoca

Pa3neu 1. dusnyeckue 0CHOBbI MeXaHUKH. TepMoguHaMuKa.

1. MarepuanbHas Touka U abcomoTHO TBEpHoe Teno. Cucrema orcuéra. Pammyc-Bekrop. 3akoH
newkenus. Tpaekropus. [Iyte u nepememnienne. Ckopocts. Y ckopenue. ['omorpad ckopocT.

2. PaBHOMepHOe nBMKEeHHE. PaBHOYCKOpeHHOE ABIDKEHHE. [[BM)KEHHE TOUKU 1O OKPY>KHOCTH. YT-
JI0Basi CKOpPOCTh M YIVIOBOE ycKopeHue. HopManpHOEe M TaHreHuuaibHOe yckopeHus. 1lomHoe ycko-
peHue.

3. Ilepssbiit 3akoH HeroToHa. (3akoH unepuuu ["anmuies). AIAUTUBHOCT U 3aKOH COXPAaHEHUs Mac-
CBL.

4. Cuna.. Bropoii 3axkoH HproToHa Kak ypaBHeHUE ABMKEHUs. Poiib HauanpHbIX ycnoBuid. Tperuit
3akoH HeroToHa.

5. 3aKoH COXpaHEHMs UMIIYJIbCa AJISl CHCTEMbl MaT€PUAIbHBIX TOYEK.

6. Lentp macc. Teopema o nBmxeHnn IeHTpa Macc. [Ipumepsr.

7. JIBuwxeHue Tel ¢ epeMeHHon Maccoil. PeaktuBHoe aBmxkenne. @opmyina [pomkoBckoro.

8. Pabora. PaGoTa mocTossHHOI cuibl MU NMPSMOJIMHENHHOM JBMXeHHU. PaboTa npu KpuBOIMHEH-
HOM JIBUKEHUH. MOIIHOCTD.

9. 3akoH COXpaHEHHUs MEXaHWYECKOH dHeprud. MOMEHT CHIIBI 1 MOMEHT UMITYJIbCa OTHOCHUTEIBHO
HEIOJABUKHOM TOYKHA U HEMOABUKHOU OCH. Y paBHEHNUE MOMEHTOB.

10. 3akoH coxpaHEHHsI MOMEHTa UMITYJIbCa JIJISl CHCTEMBl MaTePHAIbHBIX TOYCK.

11. 3axons! Kemepa. Kocmuueckue ckopoctu.

12. MoMeHT uMIysbca U KHHETHYeCKas SHEPT s TBEPAOTO Tella, BPAIAIOUIerocs OTHOCUTEIBHO He-
ITOABUKHOM OCH.

13. MowmeHT uHEpIyu. Y

14. paBHeHHE MOMEHTOB JUIsl BpallleHHs TBEPIOTO OTHOCUTEIBHO HETIOJIBUKHOM OCH.

15. VYpaBHeHUs IBUKEHUS U paBHOBECHs TBEpIOro Tena. Yucio creneneit cBoO0ab! TBEPAOTO Tea.
16. Tlepmon u yactoTa Konebanus. ['apMOHHUYECKHE KOIeOaHHUS.

17. CBoGoxaHble U BbIHYKICHHBIE KosieOaHus. PesoHaHc.

18. CBoboaHble He3aTyxawlue KoiebaHus rpy3a Ha NpyXruHe (FrapMOHUYECKUH ocIuiiaTop). Ma-
TeMaTUYECKUN MasTHUK. DU3nuecKknii MasiTHUK.

19. T'apMOHWYECKUI OCITUIUIATOP C BIA3KUM TPCHHUEM.
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20. Jlorapudmuueckuii 1eKpeMeHT 3aTyXaHus U JOOPOTHOCTb OCHMIIISATOPA.

21. Mons BemecTtBa. Yncno ABoraapo.

22. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH HI€aIbHOrO rasa.
23. MonexynspHO-KMHETUYECKHI CMBICT TeMIepaTyphl. Pacnpenenenre KHHETHUECKON SHEPTUH 110
CTETICHSIM CBOOO/IBI.

24. YpaBHEHHUE COCTOSIHHS WACATBHOTO raza. 3aKOHbI HICAbHOTO Ta3a.

25. YpaBHeHue coctosiHus ra3a Ban-nep-Baanbca.

26. BuyTpeHHss HEeprus ujaeanbHoro rasa. Pabora B TepMOAMHAMUKHY.

27. PaboTta uieanbHOro ra3a B U30IMpoIieccax.

28. TemnmoémkocTs. [lepBoe HayaI0 TEPMOJUHAMUKH.

29. Anmabatmdeckuii mporiecc. YpasHenue [lyaccona.

30. Tennoas mamuHa. KosdduimeHnt none3Horo AelcTBUs TEIIOBOI MAITUHBIL.
31. [uxn Kapso.

32. DHTpOnus HaeaTbHOTO Ta3a.

33. ®da3za BemectBa. ®a3oBbIi TIEPEXO/T.

34. VnenwHas temora miasneHus. [lapooOpasoBanue u konaeHcanus. Mcnapenue.
35. Haceimennslit nap. Bnaxknocts Boznyxa. Kunenue.

36. YaenpHas TEIIIOTa MapooOpa30OBaHMUS.

Pazjen 2 DiieKTpUYeCTBO U MATHETH3M

1. Dmnextpuyeckuil 3apsi U IEKTPUUECKOE TOJIE.

2. Hanpsok€HHOCTB - CHJIOBasi XapaKTEPUCTHUKA TIOJIS.

3. 3axon Kynona. [Tone ToueuHoro 3apsna.

4. TloTok BEKTOpHOIO MOJs. DeKTpocTaThuyeckas Teopema ['aycca B MHTerpanbHoi U quddepeH-
UaIbHOM opme.

5. Ilpumenenue teopemsl ['aycca s pacuéra anekrpocratuueckux nojueil. [lone chepst u 6ecko-
HEYHOM MJIOCKOCTH, PaBHOMEPHO 3apsDKEHHBIX MO MOBEpXHOCTH. [lone GeCKOHEYHOro IMIMHApPA U
11apa, paBHOMEPHO 3apsKEHHBIX 110 00BEMY.

6. [loTeHIMaATFHOCTH AIIEKTPOCTATHIECKOTO TOJs. Teopema O MUPKYISIHHA 3JIEKTPOCTATHUECKOTO
OIS

7. Pasznoctb notenumanos. [lorenuuain. [lorenuuan nmons touyeynoro 3apsana. [IpuHuun cymnepro-
3ULMHU U1 TOTEHIIUAJIOB.

8. Casa3p HaNPsHKEHHOCTH U TIOTeHIMa a. CHITOBBIC JIMHUHU M SKBUTIOTEHIIHATIBHBIE TOBEPXHOCTH.

9. DnekTpuyecKoe MoJie B BelecTBe. BekTop mosspu3amm.

10. Bekrop s>nekTpuyeckoil HHIyKIHUU. [loasipu3yeMocTs U 1udeKTpuyecKas IpOHUIIAeMOCTb.

11. Teopema I'aycca yist IUAJIEKTPUKOB.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217.
28.
29.
30.

DJIeKTPOEMKOCTH HPOBOJHUKOB U KOHIEHCATOPOB. EMKOCTh yeMHEHHOT0 IPOBOIHHUKA.
EMKocTh KoneHcaTopa.

[Inockuit KoOHAEHCATOP.

Cdepuueckuit KOHIEHCATOP.

CoenMHeHNs KOHAEHCATOPOB B AJIEKTPUUECKON LENH. DHEPIHs 3apsyKEHHOT0 KOHJEH caTopa.
3akon Oma B quddepeHnnansHoi Gopme.

3akon OmMa B uHTErpasibHON opme. COnpoTUBIICHUE POBOTHUKA.

[TocnengoBarenbHOE U MapaieIbHOE COETUHEHNE TPOBOTHUKOB.

PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA.

TemnoBoe neNCTBHE IIMEKTPUYECKOTO TOKA.

3akon Jlxoynsa-Jlenna.

CropoHHME CUITBL. DICKTPOABMKYIIAS CUIa HICTOYHHUKA TOKA.

3akoH OMa ¢ y4€TOM CTOPOHHHUX CHIL.

3axon OMa 1)1 3aMKHYTOMH LIETIH.

[TpaBwia Kupxroda.

MarnutHoe none. 3akoH Amnepa. MHAyKIMs MarHUTHOTO TOJIS.

3akoH buo-Casapa-Jlamaca.

[IpuHIHMI Cyneprno3uuyu MarHUTHBIX IOJIEH.

MaruauTtHoe nose 6€CKOHEUHOTo MPSMOJIMHEHHOTO MPOBOJIHUKA ¢ TOKOM. [lose kpyroBoro BuTka

C TOKOM Ha €10 OCH.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
T8,
42.
43.
44,
45.

Cuna Amnepa. Cuna Jlopenna.

Teopema ['aycca 11 MAarHUTHBIX TIOJIEH.

Teopema 0 HUPKYISAUUU MATHUTHOTO TOJIA.

MarauTtHoe 1nosie 6ECKOHEUHO JTMHHOTO COJIEHOU A U TOPOUAATbHOM KaTYIIKH.

[TonsTue o nua-, mapa- u heppomMarHeTuzMe.

Teopema 0 HUPKYISAIUU MArHUTHOTO TOJIS B BEILIECTBE.

SIBrieHME NEKTPOMAarHUTHOM MHAYKIMA. 3aKoH Dapanes 1Jisl 3JIEKTPOMAarHuTHOW UHAYKIUH.
IIpaBuio JleHua.

Camounnykuus. UHIyKTUBHOCTb.

B3anmounnaykuus.

3Hepr1/1$[ MAaraiuMTHOTI'O ITOJIA KAaTYIIKH C TOKOM. O0BEMHAsT IUIOTHOCTE OHCPTrUr MarHuTHOIO I10-

[Tepexoanbie nponeccel B RC- u RL-nemsix.
VYcnoBre KBa3uCTallMOHAPHOCTH.
KonebaTenpHbIl KOHTYD.

CoOcTBeHHAs 4acTOTa HE3aTyXAIOUIMX KOJICOaHU.
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46. 3aryxaroue konebanus. Jlorapumuyueckuii IEKpEeMEHT 3aTyXaHusi U JOOPOTHOCTH Koieba-
TEJBHOTO KOHTYDA.

47. TlonmyueHue mepeMEeHHOTO TOKa.

48. Pe3ucrop B enu MepeMEHHOTO TOKA.

49. TemmoBoe NeCTBUE MEPEMEHHOTO TOKA.

50. [eiicTByromiee 3HaUCHHE HAPSKCHUS M CHUJIBI TOKA.

51. KonpaencaTop u KaTyliKa HUHAYKTUBHOCTH B LIETIH IEPEMEHHOTO TOKA.

52. Pe3onHaHnc B Lienu nepeMeHHoro Toka. [Ipeobpa3zoBanue nepeMeHHOro TOKa.

53. Tpancdopmarop.

54. O606menus Teopun Makcsenia. Buxpesoe anekrpuueckoe nose. Tok cmemenus. [Tpumepsr.
55. Cucrema ypaBHeHmit MakcBelia B MHTETpalbHOH (opme.

56. Cucrema ypaBHenuit Makcpeiia B quddepeHimansaoit popme.

57. lIllkana 3meKTpOMarHUTHBIX BOJIH.

Pa3nea 3. BoaiHoBble nponeccsl. OnTtuka. KBantoBas ¢pusuka

1. BonHoBoe ypaBHEHUE.

2. YpaBHEHHE MOHOXPOMATUYECKOH OeryIeil BOJIHBI.

3. OCHOBHBIE XapaKTEPUCTUKU BOJIH.

4. DnekTpoMarHuTHbIE BOJIHBI. BoiHOBOE ypaBHEHUE.

5. CKopoCTb pacpoCTpaHEHHUs 3JIEKTPOMArHUTHBIX BOJIH.

6. DnekrpoMarHuTHas npupoaa cBera. ONTHUYECKUI W BUIMMBIN JHANA30HbBI AJIEKTPOMATHUTHBIX
BOJIH.

7. BonmHoBoe ypaBHeHHE. CKOPOCTh CBeTa.

8. 'apmMoHMuecKas BOJIHA.

9. Ilnmockue u cepudeckre BOIHBL. BomHOBOW (pOHT.

10. TMonsipu3anusi AIEKTPOMArHUTHBIX BOJIH. JIMHeWHas, KpyroBas, SJUIMNTHYECKAs TOJSPU3AIUH.
EcrecTBEeHHBIN CBET.

11. Hemonoxpomaruyeckue BoJHbL. CHEKTpaiIbHbIM COCTaB CBETOBOTO UMITYJIbCA.

12. WnaTepdepeHIys MOHOXPOMAaTHIECKUX BOJIH.

13. JIBymyueBas mHTephepenius. Cyneprno3ulus mIOCKUX BOJH. PasHOCTh Xo01a. YcCiioBUS MHTEp-
(epeHIIMOHHBIX MAKCUMYMOB U MUHHMYMOB.

14. Untepdepeniys B TOHKUX MiieHKax. [1osockl paBHON TOMIIMHBI U paBHOro HakioHa. [Ipocser-
JIEHUE ONTHUKU.

15. Hurepdepenunonnsie npubopsl. bunpuzma.

16. bununza.

17. Nntepdepomerp Maiikenbcona. [Ipumenenue nuTepdepeHIMOHHBIX TPHOOPOB.
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18.

[Tpunnun [Mtoiirenca-Openens.

19. udpaxius ceera Ha menu. AudpakiponHas pacXxoIuMOCTb.

20. TudpakuuoHHas pemieTka. Pa3pemaromas criocoOHOCTb.

21. 3axkoHbI OTPaXEHUS U IIPETOMIICHUS.

22. Tlonspusanus cBeTa MpH OTPAKEHUH U TpeJIoMIIEHUH. Yol bprocrepa.

23. KoadpdunmenTts! oTpakeHUs U MPEIOMIICHHS CBETA.

24. TlomHoe BHYTpEHHEE OTPAKECHUE CBETA.

25. Jlucnepcus cBeTa.

26. BomHoBoii maker. I'pynmoBasi CKOPOCTb.

27. 3akon Kupxroda.

28. AOCOMIOTHO YepHOE Tello U ero Monenb. 3akoH Ctedana-bompumana. 3akonsr Buna.
29. KganroBas Teopus TemioBoro uzinydenus. @opmyina [lnanka.

30. Onruueckas TUPOMETPHSI.

31. ®otornexTpuueckuii 3PPeEKT.

32. Dddext Komnrona u ero o0bsICHEHNE HA OCHOBE 3aKOHOB PEISTUBUCTCKON MEXaHUKH.
33. KopmyckymsipHas Teopusi CTPOEHUS BEILECTBA.

34. Mopens atoma ToMcoHa

35. OmpiTel 1 hopmyia Pesepdopra.

36. IMocrynats! bopa.

37. Onseitel @panka u ['epua.

38. BonHoBBIE CBOHCTBA YacTHUILI.

39. Omprter eBuccona u [xepmepa. Audpakius 3JeKTPOHOB.

40. T'unotesa ne bpoiins.

41. Tlpunuun HeonpeaeneHHocTH ["aiizenGepra.

42. Ypasuenue llIpéaunrepa.

43. BonHoBas nicu-QyHKIUS U €€ GPU3NIECKUNA CMBICIT.

44. ATOMHOE SIpO U €r0 OCHOBHBIE XapaKTEPUCTHKU. 3apsI0BOE€ U MAaCCOBOE €lIa.
45. SlnepHble CUIIBI U UX IPUPOAA.

46. M3oTormbl, H30MEpHI U U300aphl.

47. EcrecTBeHHas paJMOaKTUBHOCTh. 3aKOH PaJMOaKTUBHOIO pacnajaa. PanqnoakTuBHOE paBHOBECHE
o-pacrmaj.

48. TynnenbHbIHN 3¢ dekT, B-pacnan. DIeKTPOHHBIN 3aXBarT.

49. CtpykTypa 37eMeHTapHbIX yacTull. KBapku.
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5.3. llIkaabl OleHKH 00pa30BaTeJbHBIX JOCTHKEHUI

PeiiTuHroBasi oueHKa 3HAHWM SIBISETCS MHTETPAJIbHBIM IOKa3aTEIeM KadecTBa TEOpeTHYe-
CKMX W MPAKTUYECKUX 3HAHUW M HABBIKOB CTYJICHTOB 110 JIUCIMIUIMHE W CKJIAJIBIBACTCS U3 OLICHOK,
MOJYYEHHBIX B XOJI€ TEKYILIETO KOHTPOJIS U MPOMEXKYTOUHOU aTTECTAllUH.

Pe3ynbTarhl TEKyIEro KOHTPOJS M MPOMEXKYTOUHOM aTTeCTallMM TMOABOJATCA IO IIKaje
0aJUTPHO-PEUTUHTOBON CHCTEMBI.

[[lxana kaxa0ro KOHTPOJIHHOTO MEPOIPUSATUS JSKHUT B mpenenax oT 0 10 yCTaHOBIECHHOTO
MaKCHUMaJIbHOI'0 0ajiia BKIIOYNTENLHO. MToroBas arrecraiys o OUCHUIUIMHE oneHuBaeTcsa no 100-
OaJIITLHOM ITKaJIe U TPEJICTABIISICT CO00M CyMMy OaJIOB, 3apab0TaHHBIX CTYACHTOM IIPH BBIITOJTHCHUH
3a/IaHUM B paMKaxX TEKYILEro U MPOMEXKYTOUHOT'O KOHTPOJIS.

Ntorosas oLieHKa BBICTABISETCS B COOTBETCTBUU CO CIEAYIOLIEH [IKAJIOM:

Cymma 6amioB | Onenka 1o 4-ex 6amuibHOH OrieHKa TpeOGoBaHMsI K YPOBHIO OCBOCHHIO y4eO-
IIKaJe ECTS HOM TUCIIUILINHEBI

OneHKa «OTIMYHO» BBICTABISCTCS CTY-
JICHTY, €CJIA OH TIYOOKO M MPOYHO YCBO-
WI TPOTPAMMHBIN Marepuaj, HCYEPIIbI-
BAIOILIE, TTOCIIEIOBATENBFHO, YETKO H JIOTH-
YEeCKH CTPOMHO €ro M3jaraer, yMeeT TecH
HO YBS3BIBATh TEOPHUIO C MPAKTUKOU, MCA
IOJIb3yeT B OTBETE MaTepuanl MOHOTPa-
(rUeCcKOH TUTEepaTypBhI.
85-89 B OneHka «XOpOIIO» BBICTABISAETCS CTY-
75-84 C JIEHTY, €CIIM OH TBEPJO 3HAET MaTepuall,
4 — «xopouto IpaMOTHO W TIO CYIIECTBY H3Jaraer ero,
70-74 HE JOIyCKas CYIIECTBEHHBIX HETOYHO-
CTEH B OTBETE HA BOMPOC.
65-69 OueHKa «yIOBIETBOPUTEIIBHO» BBICTAB-
JSIeTCsl CTYACHTY, €CIH OH UMEET 3HaHUS
TOJIBKO OCHOBHOI'O Marepuana, HO He
3 — «yoosremgopumenv YCBOWJI €ro JIeTalieil, JOMycKaeT HEeTOY
60-64 HO» E HOCTH, HEJIOCTATOYHO MpPaBUIIbHBIE (HOP-
MYJHPOBKH, HAPYIICHHUS JIOTHIECKOH 110
CJIEZIOBATENIbHOCTH B M3JIOKEHUM  IPO-
IrPaMMHOTO MaTepHaa.
OneHKa «HEYIOBJICTBOPUTEIFHO»  BBI-
CTaBISIETCA CTYAEHTY, KOTOPBIH HE 3HaeT
3HAYUTEIBHON YaCTH MPOTPAMMHOTO Ma-
Tepuana,  JIOyCKaeT  CYyLIECTBEHHbBIE
F omnOku. Kak mpaBumiio, oIieHKa «HEY/I0-
BJICTBOPUTEIIEHO» CTAaBUTCS CTYJCHTaM,
KOTOpBIE HE MOTYT IPOJOKUTH 00yde-
HUEe 0€3 JIOTIOJHHUTENBHBIX 3aHATHH T10
COOTBETCTBYIOLIEH JUCIUIUIMHE.

90-100 5 — «omauunoy A

2 —  «Heyoo8Iemeopu-
MeNbHO»

Hwuxe 60
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6 YYEBHO-METOANYECKOE U NH®OPMAIIMOHHOE OBECIIEYEHHUE JIUCIH-
IJINHbI

OCHOBHAA JINTEPATYPA:
1.  Cusyxun /J.B. O6mmit kypc ¢pusuku. Yueb. nmocodue: /s By3oB. B 51. T.1. Mexanuka - 4-¢
u3., crepeot. - M.: DUSMATIINUT; Uza-so MOTU, 2002. -560 c.
2. CasenbeB U.B. Kypc obmeit pusuxu: Yue6.: B 5 ka Ku. 1: Mexanuka. M.: OOO «3narens-
ctBo Actpenb»: OO0 «M3parensctBo ACT» 2002. - 336 c.:uo.
3. Hponor N.E. Mexanuka. OCHOBHBIE 3aKOHBI. - 5-¢ W31., uctp. - M.: Jlaboparopus ba3zoBbix
3uanwmit, 2001. - 320 c.
4.  HUponos N.E. 3agauu no obmieit ¢pusuke. Yued. mocobue yist By30B. 4-€ U3/1., UCIIPABIECHHOE. -
M.: Jlabopatopus ba3zoBbix 3nanuii, 2001. -432 c.
5. Hponos N.E. 3amaun no obmieit ¢usmke. Yuebd. [Tocodue. 9-¢ m3x., crep. - CIIG.: «JlaHby,
2005.-416 c.
6. Ilomnecusrii [.B., llleneneB A.A. Jlaboparopusiii npaktukym. Yacts I. dusndeckne OCHOBEBI
MexaHuku. - Capos: Cap®TU, 2007. - 56 c.
7. CusyxuH /[.B. O0ummii kypc ¢pusuku. Yue6. nocobue: Jns Byzos. B 51. T.I1. Tepmoaunamuka
U MoJieKynsapHas ¢pusuka - 4-e usf., crepeot. - M.: DUSMATIIUT; U3a-so MOTH, 2002. - 576 c.
8.  CagempeB U.B. Kypc ¢usuxu: Yueb.: B 3-x 1. T. 1: Mexanuka. MonekynsipHas ¢pusuka. M.:
Hayxka. I'n. pen. ¢pus.-mat. aut., 1989. - 352 c.
9. Uponos U.E. ®usuka makpocucreM. OCHOBHBIE 3aKOHBL. — 5-€ U3]1., ucrp. — M.: JlabopaTtopus
bazoseix 3nanmuii, 2001. - 200 c.
10. Tomnecusrit [1.B., [llereneB A.A. JIabopaTopHBIi TpakTHKyM. MeXaHUKa XHIKOCTeH. Tepmo-
TUHAMUKa U MoJekyisipHas ¢pusuka. - Capos: CapdTH, 2005.-40 c.
11. Cusyxun J.B. O6umii kypc ¢puzuku. Yueb. nocodue: s By3zos. B 51. T.I1. Dnextpudectso -
4-e uzn., crepeot. - M.: DUSMATIINUT; U3n-Bo MOTU, 2002. - 656 c.
12. CasenweB U.B. Kypc obmieii ¢pusuku: Yue6.: B 5 ku Ka. 2: DnextpudectBo 1 MarueTu3m. M.:
000 «M3narenbctBO Actpenb»: OO0 «M3narensctBo ACT» 2002. - 336 c.:ui.
13. Hpogmos U.E. Dnexrpomarnetusm. OCHOBHBIE 3aKOHHI. - 3-€ U3]., uctp. -M.: Jlaboparopust ba-
30BbIX 3HaHui, 2000. - 352 c.
14. Upognos U. E. BonHossie nmporuiecchl. OCHOBHBIE 3aKOHBI: YueOHOe mocodue Jisi By30B. - M.,
Jlaboparopust bazoBeix 3nanmii, 1999.
15. CagenseB U.B. Kypc o6meit pusuxu. T. 4, - M., Actpens ACT, 2002.
16. CasenbeB 1.B. C60pHMK BOIpOCOB U 3a/1a4 1o oOuieit ¢pusuke. - M.: Hayka, 2004.
17. CasenweB 1.B. COopHUK BOMTPOCOB | 3aj1a4 1o obmen ¢pusnke. Yuebd. [locodue. M.: «Haykay,
1982. - 272 c.
18. Cuyxun JI.B. O6mmii kypc ¢uszuku. T. IV. Ontuka- M., DUIMAT-JIUT, 2002.
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19. CasenseB U.B. Kypc obuieit pusuku. Yuebnoe nocobue /it BTy30B. B 5-tu kH. kH.5. KBanro-
Basi onTHKa. ATomMHas ¢u3uka. Ousuka tBeproro Tena. OuU3MKa aTOMHOTO SApa U 3JIEMEHTapHBIX
yactuil. -M.: Actpens-ACT, 2002.-208c.

20. Jlernad A.A., SABopckuii b.M. Kypc dbuszuku. Yue6Hoe nocodue s Bry308.-M.: Beicmr. [1k.,
2002. 718c.

21. Cusyxun /J.B. Kypc oOmeii ¢msuxu. T. V. AtomHas u saepHas ¢usuka. M., Ousmariaur
M®TH, 2002., 782c.

22. bepesun U.A. Snepnas pusuka. Koncnekr nexnuii. Yduebnoe mocodue. Cap-O®THU, 2003.-66 c.

JOHOJHUTEJBHASA JIUTEPATYPA:

1. Jlanncoepr I'.C. Onrtuka. - M.: Hayka, 1976.

2. MatseeB A.H. Ontuka. - M.: Bricias mkoia, 1985.

3. H.U. Kanutuesckuii. Bonnosas onrtuka, - M., Hayka, 1971.
4. E.W. byrukos. Ontuka. - CI10, HeBckuii Jluanexr, 2003.

5. M. Bopn, D. Bonsd. «OcHoBBI onTrKu», M., "Hayka", 1970 r.

7 MATEPUAJIBHO - TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI
MarepuanbHO-TEXHUYECKOE 00ECIIeUeHHE BKIIIOYAET B ce€0s CHEIUaIbHO 000pYJOBaHHBIE Ka-
OMHETHl W ayJUTOPUU: KOMIIBIOTEPHBIC KIIACCHI, AYAUTOPHH, OOOPYIOBaHHE MYJIbTHMEIUHHBIMU

CpeﬂCTBaNHIO6yquHH.

8 OBPA30OBATEJIBHBIE TEXHOJIOI'MA

B coorBerctBuu ¢ tpeboBanusmu OC HUAY MUDU no BO no HampaBieHUIO MOATOTOBKH
11.03.04 «DnexkTpoHMKA W HAHOZJEKTPOHUKA» peaju3alusi KOMIETEHTHOCTHOTO MOAXOJa Mpeay-
CMaTPHUBAET MIMPOKOE UCIIOIH30BAHUE B YUEOHOM IPOIIECCE AKTUBHBIX U MHTEPAKTUBHBIX (HOPM TIPO-
BEJICHUS 3aHSATHII B COUETAHWU C BHEAYAUTOPHON paboOTO#l ¢ 1enbio (HOPMHUPOBAHHS U Pa3BUTHUS
npodeccroHaNbHBIX HAaBBIKOB CTYJAEHTOB. B paMkax yueOHOro Kypca CTYIASHTHI paboTaloT C JISKIIH-
MU PEKOMEH/IOBAaHHOW TUTEPaTypOil, TOTOBATCS K KOHTPOJHHOW paboTe, BBIMOIHSIOT JOMAIIHHUE

3aaHusl.

9 METOANMYECKHUE PEKOMEHJIAIIMU 11O OPTAHU3AIIUMW U3YUEHUSA AUCIIU-
IJIMHBI (1S IPENNOJABATEJIA U CTYJIEHTOB)
[TpumepHBIM Yy4eOHBIM TUTAHOM Ha M3y4YeHHUE AUCIHILTUHBI OTBOJUTCS TPU cemecTpa. B KoHIle
KaXKJIOTO CEMECTpa MPEeIyCMOTPEH IK3aMEH.
Nzydenue yueOHOU AucuMIUIMHB «DHU3uKa» MpeArnosgaraeT OBJIaJeHUE MaTepualaMH JIeK-

1M, ydeOHMKa, IPOrpaMMBbl, pabOTy CTYJIEHTOB B XOJI€ MPOBEICHHUS CEMUHAPCKUX 3aHSTHUIL, a TaKKe CH-
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CTEMaTUYECKOE BBIMOIHEHHE 3aJaHUN JIJIsl CAaMOCTOSATENIbHONW paboThl CTyIEeHTOB. B ocHOBe MeTona
u3yuenus obuiero kypca ¢puzuku B Cap®@TU nexut naest eanHcTBa GU3NKKA KaK HAYKH U TITYOOKOM
B3aMMOCBSA3U Pa3INYHbIX €€ JacTeil. JlaHHbI METOJ yAelseT IJ1aBHOC BHUMAHUE U3YyYEHUIO OCHOB-
HBIX IPUHLIUIIOB (PU3HMKH U TIO3BOJISIET 3aI0KUTh IIPOYHYIO OCHOBY (DyH/IaMEHTAIbHBIX 3HAHUM.

B xone nexkumii pacKpbIBatoTCs OCHOBHBIE BOIIPOCHI B PaMKax paccMaTpUBAaEMON TEMBI, JEIAr0TCs aK-
LIEHTHI Ha HaHOOJIee CJIOXKHBIE M MHTEPECHBIE MOJIOKEHHUS N3y4aeMOro Marepuasa, KOTOpble JOJDKHBI OBITh
IIPUHATBI CTYICHTaMU BO BHUMaHKe. Marepuasbl JIEKIUN ABIIIOTCS OCHOBOM ISl IOATOTOBKH CTYZIEHTa K
CEMUHAPCKUM 3aHATHSIM, J1a00paTOpHBIM PadOTaM U BBIIOIHEHUS 331aHUIH CaMOCTOATENBHON paboThl. Tak-
e 711 CaMOCTOSITEIbHOM MMOJrOTOBKU PA3ZeNioB, YKa3aHHBIX MIpero/iaBaTeneM, HeoOX0AuMa JIMTeparypa,
Kotopast Haxoautcs B oubmorexe Cap®TU HUAY MUDU.

OCHOBHOI1 LIENBI0 CEMUHAPCKUX 3aHATUIN SIBIISIETCS KOHTPOJIb 3a CTENEHBIO YCBOEHMS IPOWUIEHHOIO
Mmarepuaa, XOJOM BBIIOJIHEHUsI CTYJIEHTaMHM CaMOCTOSITEJIbHOM palboThl M paccMOTpeHHe HauOolee
CJIOXKHBIX U CIIOPHBIX BOIIPOCOB B PAMKAX TEMbI CEMUHAPCKOTO 3aHATHS.

CamocrostenbHas padoTa CTYJAEHTOB BKJIFOUAET MOATOTOBKY K CEMHUHAPCKUM 3aHATHSM B COOTBET-
CTBUM C BOIIpOCaMH, TpecTaBieHHbIMU B PII 1o quciuiuinHe, BHIIOJIHEHUE 3aJaHUH U1 CAaMOCTOSATENb-
HOM pa0oThI CTYAEHTOB, PEILIEHUE TECTOB U 3aJa4, Ap. 3a/1aHusl U1l CaMOCTOSITENIbHON pabOoThI BBITOHS-
I0TCS CTYZIEHTOM B IIMCBMEHHOM BUJIE.

IIpn He0OX0AMMOCTH B IpoLiecce pabOThI Hajl 3alaHUEM CTYEHT MOXKET IOYYUTh UHIUBUIYaIbHYIO
KOHCYJBTALMIO y MPENIOIaBaTENs.

Kpome Toro, npeaycMoTpeHo NpoBeeHHE MHINBUAYAIBHON paboThl (KOHCYIBTALMI) CO CTYEHTaMU
B XOJI€ M3YUECHHUS MaTepralla JaHHON AVUCIUTUIHBL

[TpenonaBanre TUCHMIUIMHBI TpeOyeT B KaXK10H TeMe BbIIENUTh Hanboliee BakHbIE, Oa30BbIe
MOMEHTHI U CJIeNIaTh aKLIeHT Ha HUX. [Ipeiaraercs:

- B pa3zaene 1 oOpaTuTh BHUMaHUE HA ypaBHEHUS, ONMCHIBAIOIINE 3aKOHbBI IBUYKEHUS Tell, KaK
Ha nudepeHanbHble ypaBHEeHHs; Ha 1-e 1 2-e Hauana TepMOJUHAMUKH;

- B pa3ziene 2 o0paTuTh BHUMaHUE Ha 3aKOHBI IEPEMEHHOT'0 U ITOCTOSIHHOTO TOKOB, a TaKXe OC-
HOBHBIE 3aKOHBI MarHeTH3Ma (3aKOH JIEKTPOMarHUTHOW MHIYKIMHU, 3aKk0H bruo CaBapa Jlamnaca);

- B pazzene 3 o0paTuTh BHUMAHUE HA BOIPOCHI, Kacalolluecss BOJHOBOW MPUPOAbI cBeTa (MH-
TepdepeHnnio, TUGPaKLIUIo, MOISIPU3ALNIO, TUCIEPCHIO); a TAKXKE BOMPOCHI, Kacarolluecs: ABOii-

CTBEHHOM npupoabl 4aCTHUIL, CTPOCHUA aTOMaA U A1pa.

ITporpamma cocraBiena B coorBercTBuM ¢ TpeboBanussmu OC BO HUAY MU®DU k obs3aTenbHOMY
MUHUMYMY COJEp:KaHUsI OCHOBHOH o0Opa3oBarenbHOM mporpammbsl mo HampasieHuo 11.03.04

(<9H€KTpOHI/IKa H HAHODJICKTPOHUKA).
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IIporpammy cocraBuJI:

Penensenr:

E.I'. Kocak
ILT. Ky3nenoB
H.C. llleBsaxosB
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