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[Tpu pa3paboTke pabouelt mporpaMMbl y4eOHOM JUCIUIUIMHBI B OCHOBY TOJIOKEHBI:

1) @I'OC BO mno wHampasieHuro moarotoBku 35.03.05 CamoBouctBo  (YypoBeHb
OakanaBpuaTa), yrBepKAeHHbIH MuHHCTEpCTBOM 00pazoBanus u Hayku PD «01» asrycra 2017
r., npukas Ne 737

2) VY4eOHBIM IUTAaH OCHOBHOHM 00pa3zoBaTebHON mporpamMmbl Tpoduitst [lekopaTuBHOE
CaJIOBOJICTBO, Ta30HOBeACHUE U (ropuctuka og00peH YueHbiM coBeroM ®I'BOY BO T'AY
Cesepnoro 3aypanbs oT «27» mas 2021 r. IIpotokon Ne 11

Pabouass mporpamMMa yueOHOW IMCHUIUIMHBI (MOAYJNs) oA0OpeHa Ha 3acenaHuu Kadeapbl
SHEProoOeCIIeYeHNs CENIbCKOTO X03stiicTBa OT «22» uioHs 2021 1. [IpoTokon Ne 22-06-2021

W.o. 3aBenyromero kadeapou e A.C. Kuzypos
=

PabGoyas mporpamMma y4eOHOW MUCIUTIIMHBI (MOYJIs) 000OpEHa METOAMYECKOW KOMUCCHUEH
nHctutyta ot «01» mexadbps 2020 r. IIpotoxos Ne 3

[Ipencenarens METOAMYECKOM KOMHUCCUM HMHCTUTYTA 4/54//‘// 0O.A. MensgkoBa

PaspabGoTumk:

CraBunkuii A.B.,cTapimuii npenogaBarens Kageapbl JHEProoOeCeYeHHs CENbCKOTO
X03511iCTBA

-

N.o nupekTopa MHCTHTYTA: L// i O.A.IllaxoBa



1. Hepeqeﬂb MJIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX C
IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MMporpaMmmbl

Koo
Komne-
menyuu

Pe3ynbTatel ocBOCHMS

Nuaukatop 10CTUKEHUS
KOMIIETEHIINU

Ilepedens ruIaHUpPyEMBbIX
pe3yabTaTOB OOYYCHHUS 110
JCIUIUINHE

OIIK-1

CriocobeHn pematb
THUIIOBBIC 331241
npoheccroHaIbHON
JACATCIIBHOCTHU Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTEMAaTUYCCKUX U
€CTCCTBCHHLBIX HAYK C
NPUMEHCHUEM
rH(}OpMaIMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH

N-2onk-1 Ucnone3yer 3HaHUS
OCHOBHBIX 3aKOHOB (DU3HKH,
HEOOXOZIMMBIX JUTSI PEIICHUS

THIIOBBIX 3aJ1a4 B 001aCTH
npodeCCHOHATBHOM
JIeATEILHOCTH

3Hamy:
- CoBpeMeHHbIE (pu3nIeckue
MpECTABICHUSA 00 OKPYKAKOIIeM
YeTIOBEKa COBPEMEHHOM — MHUpE.
-OyHIaMeHTATBHBIC (PU3UICCKUE
ITOHSTHS; 3aKOHEI U SIBJICHHUS,
TPaHUIIBI HX TPUMEHUMOCTH.
-HasznauyeHue v pUHITHITEL
NEHCTBHS Ba)KHEHIIINX
(uznueckux mprudOpoB.
ymemp:
- OOBACHATH
Ha0II01aeMEIE

OCHOBHBIE
NPUPOJHBIE U
TEXHOT'€HHbIE SIBJICHUSI u
3¢ GeKThI c MIO3UIUH
(hyHIaMEHTaNbHBIX  (PU3HYECKUX
IIPEICTaBICHUN.

-PaGorath ¢ anmapatypod s
(hu3nIecKux HUCCIIEIOBAaHHU.
[TpoBoauTh (uznueckuit
OKCIIEPUMEHT U OlICHUBATh
MOrPEIIHOCTD U3MEPEHUN.
enaoemsp:

- HaBbsixom IIPOBEACHUS
(M3UYECKOro IKCIEPHMEHTa, B
TOM qucIe HPaBHIBHO
9KCIUTyaTHPOBATh OCHOBHBIE
npubopel U 000pyIOBaHHE B
COBPEMEHHOU (uznueckoit
nabopaTopuu.

2. MecTO TUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

JlaHHasi IUCIMIUIMHA OTHOCUTCS K biroxy [ o0s3aTenbHON YacTh 00pa3oBaTebHOM
IPOTrPaMMBI.
Jlnst u3ydeHus: QUCHUIUTMHBI HEOOXOMMBI 3HaHUsI B 00JaCTU (PU3MKH B COOTBETCTBHH C
(benepa’abHBIM TrOCyIapPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEIHEro (IIOJIHOro) oO0IIero
o0OpazoBaHwUsI.
®dusuka SBISAETCS NPEAMICCTBYIOMIEH JUCIUIUIMHONW JUIss JUCHUIUIMH: be3omacHoCTh
KU3HENeATeNbHOCTH, OCHOBBI arpPOUMHKEHEPHUU.
JucuunnuHa u3ydaercst Ha 1 Kypce Bo 2 cemecTpe 1o ouHou (opme 0OydeHus.




3. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThl
OO0mmas TpyI0eMKOCTh JUCHUIUTHNHBI cocTaBisieT 108 yacoB (3 3a4eTHBIC €TUHUIIBI)

Bun yae6HOI paboThI Ounas popma
2 cemecTp

AyIMTOpHBIE 3aHATHS (BCero) 48
B ToM uucne: .
JIeKIMOHHOTO THUTIA 16
CeMHHapCKOTO THUIIA 32
CamocrosiTejibHasi pa6oTa (Bcero) 60
B ToMm uucne: .
[TpopaboTka mMaTepuana JEKIUi, TOArOTOBKA K 30
3aHATHIM
CaMOoCTOSATEIBbHOE U3YUEHUE TEM 4
Pedepar 16
KonTpospHbIe paboTHI 10
Bun npomexxyTouHO# arTecTanuu (3a4eT, IK3aMeH) 3a4eT
OO6m1ast Tpy10€MKOCTb:
9acoB 108
3a4CTHBIX CAUHMUIL 3

4. Conep:kaHue QM CHUNINHbBI

4.1. Conepxxanue pa3iesioB JTUCUMIIIMHBI

Ne HaumenoBanue Conepxanue pas3zena
n/m | paszjena JUCIUIIIAHBI
1 2 3
1. duznveckue Beenenne B ¢msuxy. Ilpenver ¢usukn. CoBpemeHHas ¢uznka Kak

OCHOBBI MCXaHHNKHU

KyIbTypa HaONOJCHUA, MOJCTHUPOBAHUS, 3KCIECPUMEHTAIBHOIO
WCCIICNIOBAHUS Y KOINUYECTBEHHOIO MPOTHO3UPOBAHWS  SIBICHUIN
npuponsl. CBsizb pm3ukm ¢ npyrumu Haykamu. OTHOCHUTENBHBIA U
MPUOIKEHHBIM  XapakTep JIOOBIX HAOTIONCHWH W HW3MEpEHUH.
OCHOBHBIE W TPOW3BOJHBIC CIAUHHIBI HW3MEPEHUS (PUIMUCCKHX
BCITUYYH.

OCHOBBI KMHEMATHUKH. XapaKTEPUCTUKU MOCTYNATEIBHOTO JBUXKCHUS
W BpamaTeNbHOro  JBWOKEHHS.  MexaHWdyeckoe  JIBHDKCHUE.
XapaKkTEepUCTHKHA TIOCTYMATENLHOTO JIBUXKCHUS: TPACKTOPHS, MYTh,
IepeMelieHne, CKOpPOCTh, YCKOpeHHe (CpeJHee W MTHOBEHHOE),
TaHTCHIIMATBHOE 17} EHTPOCTPEMUTEIBHOE. B3anmMocBs3b
XapaKTEPUCTUK TP MPSIMOTUHEHHOM M KPUBOJIMHCHHOM JIBYKCHHH.

XapaKTepUCTUKH KWHEMAaTHKH BPALIaTEIbHOTO IBMIKEHHS: YTJIOBas
CKOPOCTb, YIJIOBOE YCKOpEHHeE (CpeaHee 1 MTHOBEHHOE). B3aumocssi3b
XapaKTEPUCTHUK.

JuHaMuKa moCcTynaTeasHOro ABMKEHHS. JJMHaMuKa IoCTynaTensHOro

JBWKeHUs. Macca Tena, B3auMojaecTBUEe W cuiia. 3akoHbl HbroToHa
(1, 2, 3). ®dynaaMeHTAIBHBIE B3aMMOJCHCTBHUS W BUABI CHJ. 3aKOH
W3MEHEHUS  UMITyJbCa, 3aKOH  COXpPaHEHUs  HMIyJIbca B
M30JIMPOBAaHHON cucTeme. Pabora, MomHoOCTh, 3HEprus. ['padudeckoe




n300pakeHue paboThl. 3aKOH COXpPaHEHHs TOJTHOH MEXaHWYEeCKOM
SHEPTHUH.

JunamMyuka  BpaliaTeNbHOTO  JBMIKEHUS.  MOMEHT  HHEpUIHUH
MaTepHalbHON TOYKU, Tena. MomeHT Bpamarwomeil cuibl. OCHOBHOM
3aKOH JUHAMHKH BpAIIaTEIbHOTO JBIKeHMs. (2-i 3akoH HbroToHa).
DHeprus NOoTECHIIMATbHAS M KHHETHYECKasl BPaIaTeIbHOrO IBIXKCHUS.
Mexannyeckue koyeOanus. Pesonanc. 'apMoHudeckoe koynebaHue U
€ro XapakTePUCTUKH: CMEIICHUE, aMIUIMTYAa, 4YacToTa, (asa.
VYpaBuenue koinebaHust u ero rpaduk. MareMaTHUecKHid U
(dusnvecknii MasTHUKU. BbiBon dopmynsl mepuona. 3aTyxaromme U
BBIHYXJICHHBIC  KojneOaHus, aBTOKoneOaHWs.  Pe3oHaHc,  ero
MIPOSIBJICHUE U UCIIONIb30Banue. Bubparusi.

Bomnaoswie mporiecchl. [IpomonbHbIe W TONEpPEYHbIE BOJTHBL J[mmHa
BOJIHbI, MHTCHCHUBHOCTb, YpPaBHEHHUE BOJIHBL. 3BYK, HH(]pa3ByK,
YIBTPa3BYK, XapaKTEPUCTHKU 3ByKa. VICTOIb30BaHME aKyCTHYECKUX
BoyH. Korepentusie BoiHBL OTpakeHHE 3ByKa. BOJTHOBBIC SBICHMUS:
mudpakiys, uHTepdEepeHnrs. YCIOBUS MakCMMyMa M MHHHMYyMa.
O®Opont BonHBL [Ipunnmun [roiirenca — @peHens. DJIEMEHTHI
CIIEITUATHFHON TEOPUH OTHOCUTEIIBHOCTH.

MonexynsapHas
¢uzuka u
TEPMOIUHAMHKA

OcnoBubie  monmokeHuss MKT.  Ilpeamocsiikd W OmbITHOE
obocHoBanme. l'a3pl, mneanmbHBI Ta3. JlaBieHune raza. OCHOBHOE
ypaBHEHUE TEOPUH HICATHHOTO rasa.

T'azoBble 3akoHbl. YpaBHeHue MeHueneeBa-Kianelipona. YpaBHenue
COCTOSIHHSI HJICAJTHHOTO Ta3a.

Pacnipenenenue sHepruu Mo CTEMEHSM CBOOOIBI.

[lonsitue o uymcne creneHed cBoOompl. Umcno cremeHell cBOOOIBI
MOJIEKYJIBI H7ealibHOro rasa. Teopema bombliMaHa o paBHOMEpPHOM
pacmpelieliIecHHyl  DHEPruyd 10  cTemeHsM  cBobOoapl.  CpemHss
KUHETUYECKasi 3HEPrusl, MPUXOAAIIAACS Ha ONHY CTEHNeHb CBOOOJBI
MOJIEKYJIBL.

[lonnast KMHETHYECKast SHEPTHsI MOJIEKYJIbI ra3a. BHyTpeHHss sHeprus
mo0oii Macchl raza. MONEKyIIpHO — KHHETHYECKOE TOIKOBAHUE
TemIiepaTypbl. AOCONIOTHAas TeMmIepaTypa. YIElbHbIE U MOJISIPHBIC
TEIJIOEMKOCTH Ta30B. MOU3MYECKHH CMBICT MOJSPHOM Tra3oBoU
MIOCTOSIHHOM.

CtpoeHrie KHOKOCTEH UM TBepAsiXx Ten. OCOOCHHOCTH CTPOCHUS
KUIKOCTEH M TBEpIbIX Tel. BHyTpeHHee MONEKyJsIpHOE IaBieHHE B
xuaKocTd. [1oBepXHOCTHOE HATSDKEHUE U CBOOOJHAS SHEPTHSL.
Momnekynspaple  ABIeHHUS B JKuAKocTAX.  CMauMBaeMocCTb,
HecMaunBaeMocTb. Kanusisipueie sBnenusi. ®a30Bble NMpeBpaLlcHUs,
JuarpaMma  COCTOSIHMS — BemecTBa. lcmapeHue, KOHIEHCALMS,
KUIICHHE.

®da3oBble nmpeBpamieHusa. HaceienHplil nap. JlapieHue HachIEHHOTO
mapa. Kputmueckas temmeparypa. AOCOMIOTHas, MaKCHMalbHasl,
OTHOCHUTEJbHAs  BIAXHOCTb. Touka  pocel.  [lnaBneHue u
KpucTaym3anus. Bosronka.

1-e Havano tepmopmHamuku. PaboTa, coBepuiaemasi Ipu W3MEHEHUH
o0bemMa rasa.

AnmabatHbiii mporecc. Pabora ammabatHOro mporecca, aamadaTHOE
U3MEeHEeHHe o0beMa rasa, aauadaTU4YecKUil IpolecC B IMPUPOAE H
TEXHHKE.

WneanbHas TemoBas MalinHa.

Kpyrossle mnponeccel. WneanpHas TennoBass MammHa. lIpamoil u
obopatubiii 1mukn. Iukn KaphHo. 2-e Havano TepMOAWHAMUKH.
OnTpomus. 3-e Hayaao TEPMOANHAMHUKHL.

aﬂeKTpI/I‘-IeCTBO n

SJ'IGKTPI/ILIGCKOG IoJI€C. XapaKTepI/ICTI/IKI/I AJICKTPOCTATHUYCCKOI'O II0JIA:




Mar"ie€Tusm

HaMpPsSKCHHOCTh, JIMHUM HAIMPSHKEHHOCTH, HAMPSKEHHOCTh  TOJIA
ToueyHoro 3apsga. OIHOPOIHOE MOJe, MOTEHIMAN, MOTSHIINAT IO
TOUEYHOTO 3apsiia. OKBUIOTEHIMAIbHBIE TMOBEpXHOCTU. CBs3h
HaMpPsKEHHOCTU U TIOTEHIMANA.

OnexkTpoeMkocTb.  KoHaeHcaToppl.  DIEKTPOEMKOCTh  IJIOCKOTO
KOHJCHCATOpa. OHEPrus 3apspDKEHHOTO  IMPOBOJHUKA.  DHEPTHUS
3apsHKEHHOTO KOHIeHCATopa. [IMAIeKTPUKH B 3JICKTPUUECKOM II0JIE.
Onextpudeckuit Tok. ['eneparop, cropornue cuibl. DJC. 3akon Oma
JUIs ydacTka uenu, B auddepeHuuanbHol (opme Uisi 3aMKHYTOH
menu. Tok B MeTaUIMUECKUX MpoBogHUKaX. CoOmpOTUBIEHUE,
3aBUCUMOCTb  YyJEIBHOTO  COMPOTHBJICHHS  TMPOBOJHUKA  OT
temrepaTypbl. Tepmope3uctopbl. PaboTa 1 MOIIHOCTE TOKA.
IMonynpoBogauku.  Tumel  TPOBOAMMOCTH  TOJTYNPOBOIHUKOB.
CobcTBeHHassT M TpUMECHas  NPOBOAMMOCTh.  3aBHCHMOCTh
MPOBOAVMOCTH TIOJYIIPOBOAHUKOB OT TeMIiiepatyphl. llpumenenwne
MOJTYIIPOBOTHUKOB, MX UCIOJE30BAHME B CEITLCKOM XO3SIHCTRBE.
MaruutHoe 1one. MICTOYHUKM MarHUTHOI'O I0JIsA, €r0 OOHApYKEHUE U
u3o0paxkeHue. XapaKTEPUCTUKA MATrHUTHOTO  IIOJISL:  MHIYKITHS
MAarHUTHOTO TIOJIS, JIWHWUM WHIYKIUU. 3akoH Awmmepa. 3akoH buo —
Capapa — Jlammaca, ero mprioKeHUs. XapaKTePUCTHKHA MarHUTHOTO
TIOJIST 3EMITH.

JlnamarHeTuky, [apaMardHeTWkH, (QeppoMarHeTHMKH. MarHuTHas
npoHunaeMoctb. [[OTOK  MarHUTHOM  MHAYKIUW. MarHuTHbBIN
ructepesuc. KosprutusHas cuina. MarHuTOMITKHE B MAaTHATOXKECTKHIE
MaTepHaIH.

ONEeKTpOMAarHUTHAS ~HMHIYKIUSA. OJEKTPOMAarHWUTHBIE KojeOaHwMs.

CBoOomHbBIE u BBIHYKICHHEIE KoJIeOaHwmsI. Pe3onanc.
OnekrpomarHuTHas HWHAyKIUs. 3akoH Papajes. mpasuio JleHna.
Ilepemennsiii Tok. Tparcopmatopsl. Toku Dyko. CaMOWHIYKITHS,
OJIC, "HIYKTUBHOCTH. Y paBHEHUS MakcBea.

OnTuka

Cer kak »iekTpoMarHuTHas BonHa. IlormomeHue csera. 3akoH
byrepa. ®orosddexr: BHEmHHMI W BHYTpPEHHUH.  3aKOHBI
dbororpdekra. Kpacnas rpanmma ¢dortodddekra. XuMHUIECKoe
neiicteue cBera. IlapHUKOBEIN A DeEKT.

Orpakeane u mpenmomiienne. Muatepdepenmusa. KorepeHTHbIe
HMCTOYHUKHU U METOABI UX MONy4YeHUs. Y CIOBUS UHTEPHEPEHLINOHHOTO
MakcuMymMa W MuHHUMyMa. UHTepdepeHLHOHHBIE  KapTHHBIL,
co3aBaeMble pa3IM4YHBIMM HCTOYHMKaMHU. [ludpakums cBera u e€
mposienenns. Judpakmmonnas pemérka. YCIOBUS MaKCHMyMa,
muHumMyma. EcrtectBenHslii cBer. Ilomsipu3oBaHHBIA CBeT. 3aKOH
Mamroca. BparmieHne mIockocTé KoleOaHui MOIIpU30BaHHOTO CBETA.
IlpuHuun pedcTBUA noMsApuUMeETpa. SIBIEHHE M  XapaKTEPUCTUKHU
TEMJIOBOTO JIy4EHCIyCKaHHsd M JydenorjouieHus. 3akoH CredaHna-
bonsimana. 3akon Buna.

ATOMHas U saepHas
¢u3uka

SnepHas Monenb CTpoeHHsI aToma. JIMCKPETHOCTh 3HEPreTHYecKuX
cocrossiHuid aroma. lloctynmatel bopa. ATOMHOE SApO, H3OTOMBL.
CriexTp aToma Bozopoaa, npasuiio oroopa. Ypasuenus Llpeannrepa.
PagroakTHBHOCTB, €CTECTBEHHBIM CPOK PagMOaKTHBHOCTH. O, P, ¥ —
u3dydeHue. BnusHue paaMoaKTHBHOCTH Ha JKU3HENESTEIbHOCTD
OpPraHu3MOB.  3aKOHBl  paJMOAaKTHBHOro  pacrnajga.  llepuox
nonypacnana. CpeaHee BpeMs KH3HM. AKTUBHOCTb JJIEMEHTA.
OneMeHTapHbIE YacTHIBI, WX XapaKTEepUCTHKHU. J[lyanmus3M CBOICTB
MHUKPOYACTHIL.




4.2. Paszaennl TUCHUNIMHBLI U BUABI 3aHATHI

ouHasi popma o0ydeHus

Ne HaumenoBanue pazaena Jlexumonnoro | CeMUHapCKOro CP Bcero,
/11 JVCIIUTUTAHBI TUTIA TUTA 9acoB
1 2 3 4 5 6
1. | ®usuveckue OCHOBBI MEXaHUKHU 4 6 12 22
2 | MonexynsipHasi pu3HuKa 1 4 8 16 28
TEPMOIMHAMHKA
3 | DIEeKTPUYECTBO U MarHETU3M 4 8 14 26
4 | OnTHka 2 6 10 18
5 | AtoMHas u siaepHas GU3MKa 2 4 8 14
Wroro: 16 32 60 108
4.3. 3aHATHS CEMMHAPCKOI'0 THIIA
Ne Ne TpynoemkocTb
n/m pasnmena Tema (dac)
JUCTIATLITA OuHas
HBI
1 2 3 4
1. 1 06 m3MepeHnn (U3MYECKUX BEIWYUH M O TOTPEITHOCTIX 2
U3MEpPECHUM.
2 [Tonsatue cunpl. 3akoHbl HpIOTOHA B WHEPIMAIBHBIX 2
CUCTEMax OTCYETA.
3 OmpeneneHne TUIOTHOCTH TBEPAOTO Tejla MPaBUIBHON 2
T€OMETPUUECKON (POPMBI.
4 2 OmnpeneneHre IIOTHOCTH CBHIMYYHX TEJI BOJIOMEHOMETPOM 2
JlepmanToBa
5 OcnoBHoe ypaBHenne MKT. CrnenctBusi u3  Hero. 4
Pacripenennenne  sHeprum MO CTEMEHSIM  CBOOO/IBI.
BuyTpeHHss sHeprus uaeasbHoro rasa.
6 Omnpenenenue kod3pduimenTa BI3KOCTH KUIAKOCTH 2
MetoaoM CTokca
7 3 Nzyuenue XapaKTePUCTHK AIIEKTPOU3MEPHUTETBHBIX 2
npubopoB. PacueT norpenrHocreit u3mepeHuit
8 DneKTpuuecKoe ToJie. XapaKkTepucTHUKU 4
ANEKTPOCTATUYECKOTO TOJIA: HAMPSHKEHHOCTh, JIMHUU
HANPSHKEHHOCTH, HAMPSHKEHHOCTh MOJIS TOUEYHOTO 3apsjia.
OpHoposnHOE — moOJIe, TOTEHNIMAd, MOTEHUWAl  MOJis
TOUYEYHOTO 3apsja.
9 W3yueHne 31eKTporu3MepHUTEIbHbBIX TPUOOPOB 2
10 4 Omnpenenenre UTHHBI BOJIHBI ¢ TOMOIIBI0 TUGPAKITNOHHON 2
pELIeTKH
11 ®oTtospdexT: BHEMHUNH UM BHYTPEHHUH.  3aKOHBI 4
dhoTorddekra.
12 5 ®opmyna [Inanka. Potorddexr. KBaHTOBBII MexaHU3M 2
noryonieHus ceera. PoToHbI.
13 SnepHast MoJienb CTPOEHHUS aTOMA. 2
Uroro: 32




4.4. [IpumepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (pPadoT) - He npedycmomperno OIIOII.

5. Opranusanus caMmoCTOATEIbHONH PadoThHI 00y4AIOIIUXCS N0 JUCHUIINHE

5.1. Tunsl caMoOCTOATEILHON PAdOTHI M €€ KOHTPOJIb

Tun camocrositesibHOi padoTsl | Popma oOyueHust | Tekymuid KOHTPOIb
OYHas

[TpopaboTka MaTepraia JEKIUH, 30 TECTHUPOBAHUE

MOJITOTOBKA K 3aHATHUSIM

CamocrosTeTbHOE H3yUYeHHE TEM 4 TECTUPOBAHNE

120071

cobecenoBaHue

Pedepar 16 cobeceT0BaHKE

KonTponbsHbie paboThI 10 3amnmTa

BCET0 YacOB: 60

5.2. Y4eOHo-MeTOAMYeCKHE MAaTePUAJIbI /IS CAMOCTOSATE/IbHOI padoThl

MGTO)II/I'-IGCKI/IG YKasaHusd I CaMOCTOSATEIILHOM pa6OTI>I 110 OUCHMUIIIIMHE dusuka JJIA
CTYJICHTOB OYHOM, OYHO-3a0YHON W 3a04YHON (opM OOydeHHUs MO HAMPaBICHUIO MOATOTOBKH
buomnorus, / Cocrt. E. A. TlpockypsikoBa. — Tromenn: 'AY Cesepnoro 3aypanbs, 2015. — 61 c.

5.3. TeMbl, BLIHOCHMbI€ HA CAMOCTOSITEJIbHOE U3yYeHH e
1. BonnoBsle mpoueccsl. [IpoaonpHele 1 nonepedHsle BOJHBL. [[1MHA BOJHBI, HHTEHCUBHOCTb,
YPaBHEHUE BOJIHBI.
2. 3ByK, UHOPA3BYK, YIbTPa3BYK, XapaKTEPUCTUKH 3BYKa. Vcroap30BaHNE aKyCTHUYECKUX BOJIH.
KorepenTHsie BoaHbl. OTpaxeHue 3ByKa.
3. DneMeHThI cieluaaibHOU TEOPUU OTHOCUTEIIBHOCTH.
4. CtpoeHue )uakocted u TBepabiX Tesl. OCOOEHHOCTH CTPOCHUS KUIKOCTEH U TBEPABIX TEI.
BuyTrpennee MoneKkyIsspHOE JaBICHUE B )KUIKOCTH.
5. @azoBeie mpeBpauleHus. Hacwlmennsiii nap. JlaBneHue HachlllleHHOTO mapa. Kputuueckas
TeMiieparypa. AGCOIIOTHAs, MAKCHUMallbHasl, OTHOCUTEIbHAS BIAKHOCTh. TOUKa POCHI.
6. IlnaBnenue u kpucramum3auus. Bo3ronka.
7. 2-e Ha4yano TePMOJIUHAMUKHU. DHTPONHs. 3-€ Ha4ajao TePMOIUHAMUKY.
8. DnekTpoMarHuTHas UHAYKUUA. OJEKTpOMarHutHele kosieOaHus. (CBOOOIHBIE W
BBIHYXJICHHBIE KOJICOaHMUsI.
9. Ilepemennsiii Tok. Tpanchopmatopsl. Toku Dyko. Camounpykius, IJC, HHIYKTUBHOCTD.
YpaBHeHus Makcseinia.
10. 3akon Manroca. Bpamienue miockocTd KoieOaHUW MONSPU30BAHHOTO cBeTa. [IpuHIUN
JNENCTBUS MOJSPUMETPA.
11. DnemMeHTapHbIE YACTULIBI, UX XapaKTEePUCTUKU. Jlyann3M CBOMCTB MUKPOYACTHIL.

5.4. Tembl pedepaTon

1. Posb HOBBIX TEXHOJIOTUH B pa3BUTHH OOIIECTBA.

2. Hctopus pa3BUTHS KJIACCUYECKONH MEXaHUKH.

3. Mup IMCKpeTHBIX 00BEKTOB — MEXaHUYECKUX YaCTHUII.
4. Cuipl HHEPLUH U KJIacCUYecKas MeXaHHKa.



24,
25.
26.
27.
28.

I'mpockomnbl 1 UX IPUMEHEHHE.
Hcnonb3oBaHue 3HEPruu BETpA.
[Tpumenenne BUOPOBO3ICHCTBUIA.
Bo300HOBIISIEMbIE UICTOUHUKHU YHEPTUH.
BonopoaHas sHepreTuka.

. Herpagunmonusle METObI aKKYMYJIUPOBAHUS SHEPTHUH.

. l'maponrHaMuueckas HEYCTOMYHUBOCTD KUIKHX CPEL.

. DHEpPreTUYeCcKue pecypchl MUPOBOTO OKEaHa.

. MarautHas 06paboTKa BOJIBI.

. [lepcrieKTUBEI UCTIOJIB30BaHMS MaJIbIX THIPOIEKTPOCTAHIMH.

. BuGpannoHHble TEXHOJIOTUH.

. Pe3oHaHCHBIE H3MEPUTENBHBIE METO UK.

. Ucnosib30BaHK€e BOJIHOBBIX MPOIIECCOB B COBPEMEHHBIX TEXHOJOTUAX (ylapHasi BOJIHA).
. Mcrionp30BanHue SBIEHUN IEPEHOCA B COBPEMEHHBIX TEXHOJOTHYECKHX ITpoIiecax.

. Teopus B3pbIBa. IIpumMeps! ee NCTIOJIB30BaHUS.

. Cunepreruka. Konuenmus camoopraHu3ariu.

. CuHepreTrka 1 SKOHOMUKA.

. OuTponusa. Unen U. IlpuroxxnHa u X NpUMEHEHUE.

. OHeprusa. OHTponMs. XHMHYECKMM MOTEHIUAJI W TEpMOJAMHAMHUYECKAs TEOpus

XHUMHYECKOTO CPOACTBA.

[IpuMeHeHne TeMIOBBIX HACOCOB.

DHeprusi 6MOMacCHhl.

SBnenus nepeHoca: quddy3us, TEIIONPOBOIHOCTL, BHYTPEHHEE TPEHUE.
DIEeKTPOCTATUICCKUE TTPUCTIOCOOICHUS M YCTPOMCTRA.

CBs13b (DU3HMKHU C €CTECTBEHHBIMU HAyKaMH.

6. DoHI OLEHOYHLIX CPEACTB /ISl TPOBeIEHHUS] TMPOMEKYTOYHOM AaTTeCTaAlUU
00yYaIUXCcsl MO TUCIHIJINHE

6.1 IlepeyeHbr KOMIETeHUMH W OLEHOYHbIE CPEJACTBA HHAUKATOPA I0CTHUKEHMS

KOMIIeTeHI M il
Koo [lepeuenb mIaHUPyEeMbIX HanmenoBanue
WNunukaTop gocTrxeHus
Komne- pe3yabTaTOB OOYUYEeHHUSI 110 OIICHOYHOT'O CPEeJICTBA
KOMITIETEHIINH
meHyuu JCITUIUINHE
3HAMb: Tect

OITK-1 (hm3HUKH, HEOOXOMUMBIX IS

- CoBpeMeHHbIe (hU3nIecKre

MpeACTaBICHUS 00 OKpYKaoIIeM

YeloBeKa COBPEMEHHOM — MHpE.
-OyHnaMeHTaIbHbIe GU3HYECKHE
HIOHATHS; 3aKOHBI 1 SBJICHUS,
TPaHULBI UX TPUMEHUMOCTH.

I/II['ZOHK'I HCHOHBSyeT -Haznauenue u TIPUHIIUIIBL

3HAHUS OCHOBHBIX 3aKOHOB ACUCTBUS BAXKHCUIIIHX
(hm3mgeckux mpruodopoB.

ymembn:
peLIEHUS TUIIOBBIX 3a/1a4 BV g OGBACHSTE OCHOBHBIC
o0yractTé podecCnoHaTEHON HAGIOaeMble  TIDHOTHBIE  H
ACATCIBHOCTH TEXHOTEHHbIE SBJICHUS u
3 dexTs c TIO3HIINHI
(yHIaMEHTaNbHBIX  (PU3HIECKUX

MPEJICTaBICHUM.
-PabGorate ¢ anmaparypoil uist
(usmuecknx WCCIIEZIOBaHMUI.
IIpoBoauTs ¢usmuecknit

OKCIICPUMCHT n OIICHUBATh




TIOTPENTHOCTh U3MEPEHNH.
énadems:

- Hagbikom TIPOBEICHUS
(u3MUecKoro SKCIeprMeHTa, B
TOM YHCIe TPaBHIIEHO
JKCILTYyaTHPOBATh OCHOBHBIE
npubopsl ¥ 000pyIOBaHHE B
COBPEMEHHOU (uznueckoit
nabopaTopuu.

6.2. HIxkajbl oleHUBaAHUSA

IIIkana oneHMBaAHUA TCCTUPOBAHUS HA 329€TC

% BBINOJHECHUS 3aaHUS Pe3yabTat
50 - 100 3a4TEHO
meHee 50 HE 3a4YTEHO

6.3. TunoBbIie KOHTPOJIbHBIC 3aIaHUs WM MHBIE MATEPHUAJIbI

VYka3aHbl B IPHIIOKEHUH .

7. IlepeyeHb OCHOBHOW W JONMOJHHMTEJILHOW Y4eOHOW JUTEpaTypbl, HE0OXO0AMMOI

JJIS1 OCBOEHHS TUCHHIJIHHBI
a) OCHOBHas JIUTEepaTypa

1.

TamuteikoBa-bymkesuu, W.U. ®usuka: yueonuk. B 2 4. Y. 1. Mexanuka. MouekynsipHas
¢u3uKka U TepMoAMHAMUKA. DiekTpudecTBo U marnetusMm / M. . TanuibikoBa-bymkeBuy. —
2-¢ wusn., ucnp. — Munck: Bemmiimas mkoma, 2014. —303 c¢. .— Pexum npocryma:
http://e.lanbook.com//.— DBC «Jlauby.

TanuteikoBa-bymkesnu, N.U. ®usuka : yueonuk. B 2 4. Y. 2. Onruka. KBantoBas ¢usuka.
Crpoenune u usndeckue cporictBa Bemiecta / M. M. TamusikoBa-bymkeBuu. — 2-¢ usm.,
ucnp. — Munck: Bemniimas mkona, 2014. —232 c.

JlorynoBa, O. B. Ilpaktukym no ¢usmke : yuedHoe nocodue / . B. JlorynoBa. — OMCK :
Owmckuit T'AY, 2020. — 87 c¢. — ISBN 978-5-89764-833-7. — TekcT : 31eKTpOHHbIH //
Jlaus : snekTpoHHO-0ubOaHOTeuHas cuctema. — URL: https://e.lanbook.com/book/136149

0) JOoMoHUTENbHAS TUTEpaTypa
1. Tpodumosa, T.1. CoopHuK 3ana4 110 Kypcy pusuku: yued.mocodbue. — M.: Bricias mikorna,

2.

1991. — 303 c.:u.

brnoxuna, M.E.PykoBocTBO kK 1a00paTopHBIM paboTaM 1Mo MEAMIIMHCKON U OMOJIOTrHYeCcKOn
¢u3uku: yue6.mocodue / M.E.bnoxuna, M.A. Dccaynosa, I'.B. MancypoBa. — M.: Jlpoca,
2002. — 288 c.:u.

Bonbkenmreiin, B.C. COopHnuk 3anad no obuiemy kypey ¢usuku / B.C. BosnbkeHmTelH. —
CII6.: Kamxublit Mup, 2007.- 328 c.: ui.

I'pabosckuii, P.1. Kypc ¢uzuku: yue6noe nocobue/ P.N.I'pabosckuii. — CII6.: Jlans, 2012.
— 608 c.

8. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH
"HHTepHer"
— Jlekuun mo  Pusuke [DNeKTpOHHBII  pecypc] —  peXxuM  JIOCTyma:
https://www.youtube.com/channel/UCoFET4xcduyXFGdAInNWG8yw



https://www.youtube.com/channel/UCoFET4xcduyXFGdAjnWG8yw

— Jlekuun no @dusmke  [DIEKTpOHHBIA pecypc] — pexum jgocryma: https://Ims-
test.gausz.ru/enrol/index.php?id=2745
— DnexTpoHHO-OMOMMoTeuHas cucrema «Jlaupy (http://e.lanbook.com/),
— DnekrpoHHO-OnOmMoTeuHas cucrema «IPR-books» (http://www.iprbookshop.ru/);
9. Mertoauuyeckue yKa3aHus 151 00Y4AWLINXCS 10 OCBOCHUIO TUCHUTIAHDI

1. ®usmka: YdyeOHOE mocodue Mo BBHIMOTHEHUIO KOHTPOJIBHBIX paboT [DIIeKTPOHHBIN BapHUaHT|
/ Cocrt. II. A. Ilpoxormos, E. A. IIpockypsikoBa. — Tromenb: 'AY Ceeproro 3aypaibs,
2017.-125c.

2. IlpockypskoBa, E. A. ®u3uka 3eMeHTapHbIX YacTHIL: yueO. mocobue ais c.-X. By30B/ E. A.
[IpockypsikoBa. — Tromens: 'AYC3, 2013.- 104 ¢

10. Ilepeuenb MH(POPMALHMOHHBIX TEXHOJIOTHil
1. OnepannonHas cucrema Windows (JIMLIEH3MOHHO-TIPOTPAaMMHOE 00ecriedeHne)
2. TTaker npuknanueix nporpamm MS Office 2007 (yHuBepcHUTeTCKas JTULIEH3HS)
3. OBUOC Moodle

11. MaTepuajibHO-TeXHHYECKOE o0ecnedeHne AU CHUIIIMHBI
1-23 JlaGopaTopusi ONTUKHU: YCTaHOBKA JJs WU3MEPEHHUS JUIMHBI BOJHBL. JU(paKIMOHHAS
pelieTka, MeKTpuYecKas JaMIa, MUKPOCKOII, CTEKJIIHHbIE TIACTHHBI, MUKPOMETD, BaKyyMHBII
(OTOANIEMEHT, S3TaJlOHHAs JIaMIIOYKa, OINTHYEcKas CKaMbsl, MHUKpPOAMIIEPMETP, BOJBTMETP,
MOTEHIIMOMETP, COETUHUTENIbHBIE TPOBO/IA.

1-24 JlaGopatopusi dJEKTPOCTATHUKH ¢ OJCKTPOJAMHAMHUKU: aMIIEPMETPhI, BOJBTMETPHI
pa3IMYHBIX BHUJOB, IOTEHLUHUOMETP, BOJBTMETP, AaMIIEPMETpP, COMPOTUBJICHHE HATrPy3KU
(peocrar), xmrou, uctounuk nuranus 200 B, manTorpad, peocrar, K04, 30HJ, WCTOYHHK
nutanuga S50 B, Tepmucrop, mara3uH CONPOTHUBJIEHUSA, TEPMOMETpP, TabBAHOMETpP, KIIIOY,
MOTEHIIMOMETp,  JJIEKTpUYECKas IUIMTKA, TaHTeHC - TallbBaHOMETpP, MOTEHIMOMETD,
MepeKIoYaTeIb, KoMIac, UICTOYHUK Toka 50 B.

1-18 JIaGopaTopust MEXaHUKH U MOJIEKYISIpHOU pu3uku: [IpuOOpel Mo onpeaeneHno TIOTHOCTH
TBEPAOTO Tesa (aBTOPCKOE MCHOJIHEHUE), 0 U3YYEHUIO KOJ1e0aTeIbHOTO JBUKEHUS (aBTOPCKOE
WCIIOJIHEHUE), 110 U3YYEHHUIO BPAIIATeIbHOTO JABIKEHUS (aBTOPCKOE UCIOIHEHHE), TI0 N3YUYEHUIO
BpAIIaTeJIbHOTO JIBIKEHUS (aBTOPCKOE HCIIOJIHEHUE), IO OINPEAETICHUIO SBICHHUS BS3KOCTU
KUAKOCTH, KOdPPUIIHEHTA TOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTH (aBTOPCKOE HCIIOTHEHHE).

12. OcoOGeHHocTH OCBOEHHS TUCHHUILIMHBI [JIsi WHBAJIHMIOB M JHI C OrPaHHYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

OOyuenne o0O0ydarOUUMXCS C OrPAaHUYEHHBIMH  BO3MOXHOCTSIMM  3/I0pPOBbSl U
HEOOXO/MMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJaNTHPOBaHHOM paloueil mporpammbl ¢
UCTOJb30BAHMEM  CIEIHUATbHBIX METOJ0B OOYy4eHUS M JAMJAKTHUECKHUX MaTepuasos,
COCTaBJIEHHBIX C Y4Y€TOM OCOOCHHOCTEH TICUXO(pU3NUYECKOTO PA3BUTUS, WHAWBUIYATIbHBIX
BO3MO’KHOCTEH U COCTOSIHUS 30POBBS TAKUX 00ydaromuxcs (o0yyaromerocs).

B memax ocBoeHus y4yeOHOM mporpamMmbl JAUCHUIUIMHBI HMHBAJIWAAMU M JUIAMH  C
OTpaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbsl 00€CTIeUMBAETCS:

* i HMHBAIUAOB W JIUI] C OrPAHMYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBBS IO 3PEHHMIO:
pa3MelleHne B JOCTYIHBIX Ul OOy4aroIuXcs, SIBISIIOIIUXCS CICNBIMU WM CIa00BUAAIIUMH,
MeCTax M B aJalNTHUPOBAaHHON (opMme crHpaBOYHOW HH(POpPMAIMK O PACHUCAHUU YIEOHBIX
3aHATHN; IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO oOy4arommemycs HEOOXO0UMYIO

MIOMOIIIb; BBIITYCK aTbTEPHATUBHBIX (POPMATOB METOINYECKUX MaTEepUaJIoB
(xpynHbIM mWpudT WK ayanodaiinel), UCHONb30BaHUE Bepcuu caifta i cnaboBuasammx IbC


https://lms-test.gausz.ru/enrol/index.php?id=2745
https://lms-test.gausz.ru/enrol/index.php?id=2745
http://e.lanbook.com/
http://www.iprbookshop.ru/

IPR BOOKS u cnienmansnoro Mmoduisnoro npuioxenust IPR BOOKS WV-Reader (mporpaMmsr
HEBU3YaIbHOTO JOCTyNa K HH(OpMAIUM, NPEAHA3HAYEHHON JUII MOOWIBHBIX YCTpPOWCTB,
paboTaromux Ha omnepanuoHHOW cucteme Android m i0S, xotopass He TpeOyeT crenHaIbHO
00y4eHHOTO accUcCTeHTa, T.K. Joau ¢ OB3 mo 3peHuio paboTalOT CO CBOUM YCTPOHCTBOM
MPUBBIYHBIM CIIOCOOOM, UCTIOJIB3YS CHENHAIbHBIE MITATHBIE IPOrPAaMMBI JJIsl HE3PSAUYHX JIIOJICH, ¢
kotopbiMu [PR BOOKS WV-Reader nmeer nojiHyro COBMECTUMOCTB);

* U WHBAIMJIOB W JHUI C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBBSI MO CIYXY:
Ha/IJISKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUE HH(POPMALINH;

* UIS WHBAIMIOB M JHI C OrPAaHUYEHHBIMH BO3MOXXHOCTSMH 370POBbS, HMEIOLINX
HapyIIEHUs] ONMOPHO-JBUTaTEIbHOTO allapara: BO3MOXKHOCTb OECHpPEIsSTCTBEHHOTO JIO0CTyMNa
oOyyaromuxcsi B yueOHbIE TIOMEIICHUS, TyaJleTHbIE KOMHATBI U JIpyrue MmoMenieHus Kapeapsl, a
Takke MpeObIBaHNE B YKa3aHHBIX  ITOMEHICHUSX.

OO6pazoBaHue 00yUYaIONMIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI MOYKET OBITh
OpPraHMU30BaHO KaK COBMECTHO C JPYTUMH OOYUJaIOMIMMHUCS, TaK U B OTAENBHBIX TPYyNIax WU B
OTIENBHBIX OpraHu3aIusX.



[Ipunoxenue 1
MuHUCTEPCTBO CENbCKOro Xo3sucTBa Poccuiickorn denepaunu
®I'BOY BO I'ocynapcTBeHHbIN arpapHbiil yHuBepcuTeT CeBepHOro 3aypalibs
NHXeHepHO-TEXHOJIOrNYECKUNA HHCTUTYT
Kadenpa sneproobdecneveHus cenpbCKOro X03sHUCcTBa

OOH/I OHEHOYHBIX CPEJICTB

1o yueOHo# auciurinie Ou3nka

1151 HanpaieHus noarotoBku 35.03.05 CanoBoicTBO

npoduis JlekopaTUBHOE caI0BOJCTBO U JaHI A THBIN TU3aiiH

VYpoBeHb BhIcIEro 00pa3oBanus — 0akaiaBpuat

Pa3zpabotuuk: crapmuii mpenogasarens A.B. CtaBunkuii

YTBepKIEHO Ha 3ace/laHlH Kadeaphl

npotokon Ne 22-06-2021 ot «22 » uronst 2021r.

U.0. 3aBeayromero kapeapoi 44%, A.C. Kuzypos

Tromensn, 2021



KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeSITEJIbHOCTH, XapaKTepHu3youue
3Tanbl GOPMHUPOBAHKMS KOMIIETEHIIMHA B MPOLIECCe OCBOCHUS TUCHMUILIMHBI

OU3UKA

Bomnpocsl k 3auery

Koowi
Bonpocul k 3auemy
KoMnemeHyuu
1. Mexanudeckoe ABUKeHUE. BUIbI MEXaHUYECKOTO JIBUKCHHS.
2. CKOpOCTh ¥ YCKOPECHHE IPH TMOCTYMATSIILHOM U BpaIaTeIbHOM
IBIKEeHUSIX. CBSI3b MEXKIy JUHEWHBIMHU U YTJIOBBIMU
XapaKTEPUCTHUKAMH.
3. Cunel. Bugst cun. 3akonsl HeroToHa.
4.  Wmnynbc. 3aKOH cOXpaHEHUs UMITyJbca. MOMeHT cuiibl. IHepuus Toukw,
tena. Teopema lTelinepa.
5. OcHOBHOE ypaBHEHHE TMHAMHKHU BPAIIaTEIIbHOTO JIBIKCHHUS.
6. KonebaTtenpHOE IBMKEHUE, €T0 XapaKTEPUCTUKU. BBIHYKIEHHbBIE
koJsiebanusi. Pe3onanc.
OIIK-1 7. PaGora, MOIIIHOCTD, SHEPTHSL.
Crniocoben 8. [Tonnas sHEprus. 3aKkOH COXpaHEHUS YHEPTUH.
pelarhb 9. Mexanndeckre BOJTHbI. Buipl BOIH. YpaBHEHHE BOJIHBI. AKYCTHKA.
THIIOBEIE 10. I'uapoaspomHaMuka.
3a1a4n 11. Ocnosneie nosoxeHust MKT. OcnoBHoe ypaBHeHne MKT.
npodeccuona | 12. WneansHbiii ra3. YpaBaenne MenneneeBa — Knaiinepona.
JILHOH H3omnporieccsl.
nesitenbHOCTH | 13. TepMoauHamuyeckue napamerpel. BHyTpeHHsis sHeprus. Temiora u
Ha OCHOBE pabora.
3HAHUH 14. 1,2 3akonbl TepMoarHAMUKH. OOpaTUMbIe U HEOOPATUMBIE MTPOLIECCHI.
OCHOBHBIX KIIJ.
3aKOHOB 15. CBoiicTBa KHUJIKOCTEH, KAMWUISIPHBIC SBJICHUS.
MatemaTtuueck | 16. Kpucranmnsl, negexTbl KpUCTAILIOB, TEIIIOEMKOCTh TBEPABIX TEI.
UX 17. DNEeKTpUUYECKUN TOK B METAJUIAX, B MOIYIPOBOJHHUKAX, B
€CTECTBEHHBIX | AJIEKTPOJIUTAX.
HayK C 18. DneKTpocTaTU4ecKoe MoJie, ero xapakrepucTuku. 3akoH Kymona.
npumeHenuem | Teopema ["aycca.
unpopmanuoH | 19. IIpoBOAHHKHU B 3JEKTPOCTATHIECKOM MOJE. DIEKTPOEMKOCTh
HO- npoBoAHMKa. KoHAEHCATOPHI.
kommyHukaiu | 20.  Jduonekrpuku. [lonspuzanus ausnekTpukoB. Buisl nonspuzanuu.
OHHBIX JysnexTpuueckas MpOHUIIAEMOCTb.
TexHonoruit | 21. [Tonsarue conpotuBnenus. 3akoH OMa JUIsl y4acTKa LETH.
22. 3axon Owma ans uenu, coaepxamieit J1C. TennoBoe aelicTBrE TOKa.
3akoH Jlxoyns — Jlenua.
23. [TonynpoBoaHMK U ero cBoicTBa. Buabl mpoBoIMMOCTH
MOJIYIPOBOIHUKOB.
24. DNEeKTpUUYECKUN TOK B rasax.
25. MarnuTHO€ 1oJie, €ro XapakTepUCTUKHU. 3aKOH AMIiepa.
26. JleficTBe MarHUTHOTO TOJISI HAa TPOBOJIHUK U 3apsijl, cuia Ammepa u

cuna Jlopenua.

27.

BemectBo B MArHUTHOM MnoJie, AJMaMaraCTukKu, rnmapaMmaraeTuku,

(heppoMarHeTuKy.




28. WNunykuusa [IMII. 3akon buo — Casapa - Jlanaca.

29. OnexrpoMarHuTHas nHAYKuuA. Camonnaykuus. Oneitel ®apanes.

NHAYKTUBHOCTD.

30.  IlepeMeHHBII TOK, JJIEKTPOMArHUTHBIE KOJIEOaHMUS.

31. Otpaxkxenne U mnperomsieHHe cBeta. [losHoe oTpaxeHue U
UCTIOJIb30BaHUE ITOTO SBJICHUS B ONTHYECKUX PUOOPAX.

32.  Hurepdepenuus cera. Mcrnoip30BaHue JAHHOTO SBICHHUS.

33. Hudpakaus ceera. JudpaknuoHusnii criektp. Judpaknunonnas

pereTka.

34. Hucnepcus ceeta. CnekTpbl. CIEKTpaIbHbIA aHAIN3.

35.  Ilormomenwue cBeTa. YIbTpaduOIETOBOE U YIBTPAKPACHOE U3ITyUCHHS.

36. TemtoBoe n3myuenue. 3akoH Kupxroda, Credana-bonpimana, Buna.

37. KBanTOBBIN MexaHW3M U3JIydeHus (MMoriomnieHus) ceera. Gopmyna

[Inanka.

38. ®otonsl. Dotosrdpdext. YpaBHeHue DitHiTelHa 17151 poTodPdeKTa.

39.  Mogenu atoma. [Toctynatst bopa. [Tpunmumn [Naynn.

40. Jlromunecnenmus. [Ipasuno Ctokca. 3akon BaBumoga.

41. PentrenoBckoe nsnydenue, ero pusnueckue u OMOJIOrHuecKre

CBOWCTBA.

42.  JlazepHOeE M3IIy4eHHE, €TO (PU3HUECKUE U OMOIOTUIECKUE CBOWCTBA.

43.  CocraB u cTpoeHHe spa. SaepHble peaKium.

10.
11.
12.

13.

IIpumepHbIe 321a4u /151 NOATOTOBKH K 3a4eTy

HukenunoBass mpoBoJsioka mamuHo 100M u momaneio momnepedHoro cedeHus 0.5 MM?

BKJIIOUEHA B LIeNb C HanpsbkeHuem 127 B. Onpenenute cuimy Toka B HEM.
JBa nmpoBoanuka conpotusieHueM RI=1 Om, R2=3 Owm coeauHeHbl MOCIEI0BATEIBHO.
Cuna toka nenu I= 1 A. Onpenenuth CONPOTUBIICHUE IEMU, HAMPSHKEHHE HA KaXIOM
MIPOBOIHUKE U MOJHOE U MOJHOE HANpsHKEHHE BCEro y4yacTKa [Eemnu.
Kakyio paboTy coBepiiaer oaieKTpojaBHraTesib 3a 1 4, ecid cuwia TOoKa B IeNH
anekTpoaBurarens 5 A, Hanpsikenue Ha ero kiemmax 220 B? KIIJL aurarens 80%.
Nmeetcsa snexkTpuueckas Jiamma, paccuvTaHHas Ha TOK MoinHocThio 100 Bt. EskegHeBHO
JaMIia TopuT B TeueHue 6 4. Halitu paboty Toka 3a omauH mecsi (30 aHE) U CTOUMOCTH
n3pacxojoBaHHOM sHepruu mpu Tapude 30 k. 3a 1 kBt 4.
IToe3n uepes 10 ¢ mocne Hayana ABMKEHUS TpuoOperaer ckopocth 0,6 M/c. Uepes kakoe
BpeMsi OT Hayajia JABM)KEHUSI CKOPOCTh M0e3/1a CTaHeT paBHa 3 m/c?
Cuna 60 H coobmaer Temy yckopenue 0,8 m/c’. Kakas cuma cOOOIIMT 3TOMY Temy
yckopeHue 2 m/c%?
Kakoe konmuecTBO BemiecTBa coJepKuUTcs B raze, ecnu npu nasieHun 200 xlla wu
temneparype 240K ero oosem pasen 40 i?

Kaxoit MarHuTHBIN NOTOK BO3ZHUKAET B KOHTYpe MHAYKTUBHOCTHIO 0,2 MI'H mipu cune Toka
10 A?
Haiitu KIIJI ppryara noxnumaromero rpys maccoin 500 kr Ha BbICOTY 4 MeTpa, ecin
3arpayeHHas pabota paBHa 25 000 [Ix.
Paccuuraiite paboTy nebeaku py noabeMe 6peBHa Maccoii 120 kr Ha BbICOTY 3 M°,
HaiimuTe Bec rpy3a 06beMoM 5 M° ¢ IIOTHOCTHIO ApeBecHHbl 800 Kr /M°,
[TepByr0 MOOBUHY BPEMEHHU CBOETO JIBIKEHHUS aBTOMOOUIIH JIBUTAJICS CO CKOPOCThIO V1=80
KM/4, a BTOpPYIO IMOJIOBUHY BpeMEHH - cO ckopocThio Vv>=40 km/u. KakoBa cpemHss
CKOPOCTH V JIBUKEHHUS] aBTOMOOMIIS?
Teno manaet ¢ BeicoThI h = 19,6 M ¢ HawanbHOU ckopocThio Vo=0. Kakoii myTh mpoiieT Teno
3a nepByto u nocaeAHto 0,1 ¢ cBoero nBuKeHUs?
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Koneco BpamiaeTcst ¢ yrioBbIM yckopenueM 2 pan/c? . Uepes Bpems t = 0,5 ¢ mocie Hauana
JBUKEHHS TIOJIHOE ycKopeHue koneca a=13,6 cm/c? . Haiitu pamuyc R koneca.

[Ilapuk BCIUIBIBAET C MOCTOSIHHOM CKOPOCTBIO V B JKMJIKOCTH IUIOTHOCTh KOTOpOH B 4 pasza
OoJIblIIe TNIOTHOCTH MaTepuaia mapuka. Bo ckonbko pa3 cuna tpenus Fip, aeiicTByromas Ha
BCILTBIBAIOIINN IIAPUK, OOJIBIIIE CHIIBI TSDKECTH Mg, NEHCTBYIONIEH Ha STOT MApUK?

Ha koHmax BepTHKaJIbHOIO CTEp)KHSI YKpEmjeHbl naBa rpysa. LleHTp Macc »tu rpy3oB
HaXOJUTCsI HI)KE cepelMHbl cTepkHSA Ha d=5 cm. Hailtu anuHy cTepKHS, €Ciau U3BECTHO,
YTO NEpUOJ MajblX KOJEOaHUH CTEpXKHS C TIpy3aMH BOKPYT TOpPU30HTAJIBLHOM OCH,
npoxosuieil uepes ero cepeauny, T=2 c. Maccoil cTepkHsl 10 CpaBHEHHUIO C MacCOM Irpy30B
peHeopeyb.

Haiiti yriioByro CKOpOCTh: @) CyTOYHOTO BpallleHUs: 3eMiin; 0) 4acCOBOHM CTPENIKH Ha dJacax;
B) MUHYTHOM CTpPEJIKM Ha yacax; I') UCKYCCTBEHHOIO CIIyTHMKa 3€MJIM, JABUXKYIIEToCs IO
KpyroBoil opbute ¢ mepuonom BpamieHus T = 88 muH. KakoBa nuHelHas CKOpPOCTh V
JBUKEHHS] 3TOTO MUCKYCCTBEHHOTO CITyTHHKA, €CJIM M3BECTHO, YTO €ro OpOUTa pacroiokeHa
Ha paccrossHUM h = 200 kM 0T moBepXHOCTH 3emin?

Touka nBUKETCS MO OKPY)KHOCTH paguycoM R = 10 cM ¢ MOCTOSIHHBIM TaHT€HUIUAIbHBIM
yckopeHueM at. HaliTu HOpmanbHOE ycKOpeHHe an TOouku uepe3 t=20 ¢ mociie Havana
JIBUKEHMSI, €CITH U3BECTHO, YTO K KOHILY MSATOr0 000pOTa Mociie Havaja JABMKEHUS JTUHeHHas
CKOPOCTh TOUKHM paBHa v=10 cm/c.

K nHutn nmoxsemen rpy3 maccoit m = 1 kr. Haittu cuny HatsbkeHus HATH T, ecmi HUTH C
IPY30M: TIOJHEMATh C YCKOPEHHEM a = 5 M/c?; OIyCKaTh C TEM JKe yCKOpPeHHeM a = 5 m/c?,
Baron maccoit m = 20 T. 1BIKETCS paBHO3aMEIJIEHHO, UMesT HAa4aJIbHYIO0 CKOPOCTh Vo = 54
KM/a 1 yckopernne a = -0,3 m/c®. Kakas cuna TopmokeHnus F neficteyer Ha Baron? Uepes
Kakoe Bpemsa t BaroH octaHoBuTcsi? Kakoe paccTosHue S BaroH mpoueT 10 OCTAHOBKH?
HeBecomplii 070K yKpeIUIeH B BEpPUIMHE IBYX HAKIOHHBIX IJIOCKOCTEH, COCTaBJISIOIIUX C
ropu3oHTOM yribl 30° u 45°. T'upu 1 u 2 oguHaKOBOM Macchl m1 = My = | K COEIUHEHBI
HUTBIO M IEPEKUHYTHI uepe3 O0yok. Haiitu yckopeHue a, ¢ KOTOPbIM JIBHXKYTCSI TUPH, U CHUILY
HatspkeHus: HUTH T. Tpenuwem rups 1 U 2 0 HaKJIOHHBIE TUIOCKOCTH, & TAKXKE TPEHHEM B
0JI0Ke mpeHeOpeyb.

YenoBek maccort My = 60 kr, Oerymuid co CKOPOCTBIO Vi = 8 KM/4, JIOTOHSET TEIEKKY
Maccoid My = 80 Kr, ABMXKYIIEHCS CO CKOPOCTBIO V2 = 2,9 kM/4, U BCKakuBaeT Ha Hee. C
KaKo# CKOPOCTBIO U OyzmeT nsurathes Tenexka? C kakoi ckopocTsio U GymeT nBurathes
TEJIeKKA, €CJIM YEeJIOBEK Oexkall eif HaBcTpeuy?

Kamens maccoii 0.5 xr, mpuBsi3aHHBIA K BepeBKe JUIMHOU =50 cM, paBHOMEpHO BpaliaeTcs B
BEPTUKAJIIBHOM TI0CKOCTU. Hatskenue BepeBKkU B HU3LIEH Touke okpyxkHoct T=44 H. Ha
KaKyl0 BBICOTY MOJHHMMETCS KaMeHb, €CJIM BepeBKa OOphIBaeTCs B TOT MOMEHT, KOTJa
CKOPOCTb HallpaBJIeHa BEPTUKAJIBHO BBEPX

Haiitu MomeHT uHepuuu J U MOMEHT uMmynbca L 3eMHOro mapa OTHOCHUTEIBHO OCH
BpallIEHUS.

K o6ony mumcka maccoit m = 5 kr mpusoskeHa kacarenpHas cwia F = 19,6 H. Kakyro
KMHETUYECKYI0 dHepruo Wy OyneT uMeTh AMCK uepe3 BpeMs t = 5 ¢ mociie Havama AeWCTBUS
CUJIBI?

HNonuzanmonnsle cuetunku ['eiirepa-Mroiiepa UMEIOT U B OTCYTCTBHE PaJMOAKTUBHOIO
npemnapata onpeneieHabit "pon". [IpucyrcTBue ¢poHa MOXeT OBITH BHI3BAHO KOCMHUYECKUM
W3IIy4YeHUEM WJIM PaJMOaKTHUBHBIMU 3arps3HeHusiMu. Kakoll Macce pajoHa COOTBETCTBYET
¢doH, naromuii oTopoc cueTurka 3a S c.

IIpoueaypa oueHuBaHus 3a4eTa
3ager mnpoxoauT B ¢opme TecTHpoBaHUs ¢ ucnoib3zoBanueM OMOC Moodle B

COOTBETCTBHU C Fpa(bI/IKOM HpOMC)KWO‘-IHOfI aTTCCTalluu. O6yqa}01u1/11>'1051 JOITYCKACTCd K
HpOMC)Ky’[O‘-IHOfI aTTeCTallunu (3aquy) o AUCHUINIMHE MpU YCIIOBUH NOCCHICHHUA 3aHATHH U

YCHICIIHOTO BBIITOJIHCHHUA TCKYIICTO KOHTPOJIA B TCUCHUC CEMECTPA, KOTOPOC BKIIFOYACT:
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—TI0JIO’KUTENIbHBIC OLIEHKH 32 POMEKYTOUHBIE KOHTPOJIbHBIE paObOTHI;
— ycneurHoe codecejoBaHuE 110 TeéMaM, BBIHOCHMBIM Ha CaMOCTOSITEIbHOE U3Y4EHHE;
B npoTtuBHOM ciyyae oOy4aromiuiicst HE AOMYCKAaeTcs K MPOXOXIACHUIO TECTOBBIX 3aJlaHUM, 10

HOJHOU JIMKBUAIIMH BCEX 380 KEHHOCTEMN.

Tect B cucreme Moodle Bxiitoyaet 30 BOpocoB, B CIydaifHOM HOPSIKE BHIOPAHHBIX U3
Oanka BompocoB. OOydaromemycsi MPEeAOCTaBISACTCS 2 TOMNBITKU IPOJODKHTEIBHOCTRIO 45
MHUHYT KaXxJas

Kputepun onenku 3a4yera

Onenka «3aureHo/He 3auTeH0» BBICTABISETCS CHCTEMOW aBTOMATHYECKH COTJIACHO
IITKaJIe OICHUBAHKS TECTUPOBAHUS Ha 3a4eTe.

Ornenka «3auTeHO» BBICTABIISICTCS, €CIIM HAWJIYYINAas TOTMBITKA PEIICHHUS TECTHPOBAHHUS
XapakTepu3yercs pe3ysbraroM He Huxke 50%;

Omnenka «He 3a4TeH0» BBICTABIISICTCS, €CIIM PE3Y/IbTAT HAWIYUIICH MOMBITKH PEIICHUS
TECTUPOBAHUS XapaKkTepusyercs pe3yiabTaTtoB MeHee 50%.

BOHpOCbI AJIA coﬁecenosa}mﬁ Imo TeMaM, BbIHOCUMBIM Ha CaMOCTOATEC/JIbHOE oﬁyqe}me

Bonnoseie niporieccel. [IpogonpHbIe U TOTIEpEeYHBIE BOTHBI.

JlnvHa BOJIHBI, HHTEHCUBHOCTH, YPaBHEHNE BOJTHBI.

3ByK, HH(Pa3BYK, yIbTPa3BYK, XapaKTEPUCTHUKHU 3BYKa.

Hcnonp3oBaHne akycTUYECKUX BOJH. KOrepeHTHbIE BOJIHBI.

OTtpaxxeHue 3ByKa.

DIIEMEHTHI CIIEUaIbHON TEOPUU OTHOCHUTEIBHOCTH.

Crtpoenue XuaKocTei u TBepabiX Tea. OCOOEHHOCTH UX CTPOCHHS.

BrayTrpeHHee MoneKyIsIpHOE JaBICHUE B )KUIAKOCTH.

@dazoBbI€ IPEBPAILICHHUS.

Hacpimennsiit nap. JlaBieHue HaChIIEHHOTO Hapa.

Kputnueckast Temmeparypa. AOCONIOTHAas, MaKCHUMallbHasi, OTHOCHUTEJIbHAS
BJIQXKHOCTb.

Touka pocsl.

[InaBnenue n kpucrammsanus. Bosronka.

2-e HAa4aJo TePMOIUHAMUKU. DHTPOTIHSL.

3-e Ha4aJI0 TePMOIUHAMHUKH.

DNeKTpOMarHUTHAsE MHAYKIHS. DIEKTPOMAarHUTHBIE KOJIeOaHusl.

CBoOo1HBIE U BBIHYXJIEHHBIE KoJiebanus. [lepeMeHHbI TOK.

Tpanchopmaropsl. Toku Dyxko.

Camounnaykuus, 9/1C, ”HAYKTUBHOCTb. Y paBHEHUsI MakcBeia.

3akoH Mamnroca.

Bpamenne mmockoctu KonebGaHUN TMOISPU30BAaHHOTO cBeTa. [IpuHIUN neicTBUs
MOJISIPUMETPA.

DIIEMEHTAPHBIE YAaCTHULIBI, UX XapaKTEPUCTUKHU.

Jyanu3m CBOMCTB MUKPOYAaCTHL]

IIpouenypa onennBaHus codece0BAHNS

CobecenoBanue MPOBOAUTCS B (popMe WHIAMBUAYAIBLHOTO OINpOCa MAJsi OINpEACTICHHS
YPOBHSI OCBOCHHOCTH OOYYAIOLIMMUCS TEM, BBIHOCHUMBIX Ha CaMOCTOsTeNbHOEe m3ydeHue. Kak
MpaBmIIo, coOeceoBaHNe MPOXOAUT HA KOHCyNIbTanuu. [IpenogaBarens 3apanee mpeaynpexiaet
oOyuJaromerocs 0 Cpokax MpoBeACHUS coOeceJoBaHus, TPEOOBAHUAX K MOATOTOBKE MaTEpPUAIIOB,



3HaKOMHT C BOIIPOCAMH K cOOECEIOBAHHUIO.

OTBeT Ha BOMPOC CUHUTACTCS MPABWIBHBIM, €CIM IO CBOEMY COACPKAHUIO MOJHOCTHIO
COOTBETCTBYET 3aJaHHOMY BOTMPOCY, COJEPKUT BCE HEOOXOAMMBIE TeopeTHueckue (akThl U
000CHOBaHHBIE BBIBOJIBI, 4 €T0 U3JI0KEHHE IPaMOTHOE.

Kpurtepuu onenku codecenoBanus
1o pe3ynbraTram cobeceoBaHus 00y4YarOLIEMYCsl BBICTABIISETCS OL[CHKA!

«3a4TeHo», eciau OOydYaroOIMKCS OTBETHJI Ha BCE MPEIUIOKEHHBIE BOIMPOCHI, TOKA3aB
XOpOIlIMe 3HAHUS 10 HU3YyYECHHON TeMme, MPOJEMOHCTPUPOBAN BJIAJCHHE MATEpPUATIOM IO
TEOPETUYECKUM BOIPOCAM M TPAKTHUYSCKUM 33JaHUSIM W/WIA JOMYCTHI HECYIIeCTBEHHBIC
HETOYHOCTH/OIITUOKH TIPH OTBETE;

«He 3auTeHo», ecinu 0O0ydaloOIIMHCS OTBETUJ HE Ha BCE IMPEAJIOKEHHBIE BOMPOCHI;
MIPOJIEMOHCTPUPOBAJI HEIOJIHOE BJAJIEHUE MaTepualioM IO TEOPETUYECKHM BOIpOcaM U
MPAKTUYECKUM 3aJ]aHUSIM U JIOTYCTHJI HECKOJIBKO CYIIIECTBEHHBIX OITMOOK IIPU OTBETE.

3agaHus 11 KOHTPOJIbLHOM padoThl

1. Tloe3x maccoit m = 3 -10°% kr aBmXkeTcs ¢ HaYaIBHOMN CKOpoCThIO V' = 40 KM/u.
OnpenenuTth CPeHIO CUITY TOPMOXKEHHS, €CIM  MO0€3/] OCTaHaBIUBaeTCs 3a BpeMms t = 1 MHH
20 c. (416 xH)

2. Ilon nevicTBUEeM KakKOW CWIIBI TSTH aBTOMOOWJIL Macco m = 3 T OynmeT aBurarbes: 1)
PaBHOMEpHO, 2) ¢ yckoperueM a = 1 m/c?? ITpuHATH cyty TpeHus, paBHoii 0,1 Beca aBTOMOOGHIISL.
(2,94 xH; 5,94 xH).

3. CtanpHOM TpOC MOABEMHOTO KpaHa BblAepkuBaeT cuiy HartsbkeHus T = 5 kH. Kakoit
MaKCHMAaJIbHBIH IPY3 OH MOXET TMOJIHATh ¢ YCKOpeHHeM a =1,5 m/c?? (442 kr).

4. I'yceHWYHBIA TPaAKTOp TSAHET 3a cCOOOW MpHUIEH MO CHETy Ma IMO0J03bsix. OnpeaenuThb
cuny F Tarm Ha Kproke TpakTOpa, €clid OH JBUJKETCS ¢ ycKopeHueM a = 1,84 wm/c?.
Koaddumuent tpenus mono3seB o cHer u=0,06. Macca mpurniena m =3 T1. (7,3 kH).

5. OnpenenuTh CKOPOCTh BaroHa Maccod m = 25 T K Hadally TOPMOKEHHS, €CIU OH
OCTaHaBJIMBACTCS 3a BpeMs t = 2 MUH 1o AericTBueM cuiibl Tperus F =4 kH. (19,2 m/c).

6. OnpenenuTh YCKOpPEeHHE a, KoTopoe cooOmraeT Barony cuia F = 90 kH. Macca Barona m
=18 1. Koadpunuent Tperns p = 0,05. (4,5 m/c?).

7. Omnpenenuth cuily HaTsbkeHus T kaHaTa mpu moabeme JudTa maccoit m =1500 kr ¢
yckopenuem a =1,8 m/c?. (17,4 xH).

8. Barou JBImKeTCs paBHO3aMEJIEHHO ¢ ycKopeHueM a = - 0,5 m/c?. HauanbHast cKopocThb
BaroHa vo = 54 kM/4. Uepe3 CKOIBKO BPEMEHU BaroH OCTAHOBUTCS W KAaKOW MyTh MPOUIET 10
octanoBku? (30 c; 225 m).

9. CranbHass npoBosOKa BblaepkuBaeT cuiy HarsbkeHna T = 4,4 xkH. C kakum
HauOOJBIIUM YCKOPEHHEM MOYHO MOJHATH Tpy3 Maccoid m = 390 Kr. moJBeUICHHBIH Ha 3TON
IPOBOJIOKE YTOOBI OHA IIPK STOM He pasoppanachk (1,46 m/c?).

10. Onpenenuts CKOpPOCTb, KOTOPYIO MOIY4MT moe3n yepe3 t =30 ¢ mocime Havana
IBIKEHUs, ecau kodddunument tpenus p = 0,02. Macca noezna m=5-10° kr, cuma Taru
naposo3za F =1,65 MH. (4,02 m/c)

11. DAeKTpOTpaKkTOp IBMKETCA CO CKOPOCThIO L = 6,28 kM/u. Kakoil myrb mpoiiger
TPaKkTOp [0 MOJHOM OCTAaHOBKM IOCJE BBIKIIOYEHUS JBUTATENS, €CJIU CHUJIa CONMPOTUBIICHUS
cocraisieT 0,3 cumbl Tsokecta (0,52 M)

12. OnpenenuTh CUIy TATH HAa KPIOKE TPAKTOpa, €CIM YCKOPEHHUE, C KOTOPBIM TPAKTOP
Benet npuuen, a = (0,2 m/c%. Macca npuuena m = 0,5 1, conporusnenue asmwxenuto F = 1,5 kH
(1,6 kH)



13. IlepnenauKynsSpHO K CTEHKE COCyJa JETUT yacTuia maccoii m=4,65-102° kr co
ckopocthio V=600 M/c. OnpeaennTh UMITYIIBC, TOTYIEHHBIA CTEHKOU MPHU yIPYTrOM COyIapeHUN
gactungl. (5,5-102 ue)

14. [apux maccoit m =200 1, ABUTasCh FOPU30HTAIBHO, YIAPUIICS O CTEHKY U IPU 3TOM
coobuun et ummynsc cuibl I =FAt = 4 Hc. OmnpenenuTs CKOpOCTh IIapuka B MOMEHT yaapa.
VYnap caurath abconroTHO ynpyrum. (10 m/c)

15. Onpenenuts cuily TATOTEHUS ABYX CONPUKACAIOUINXCS MEIHBIX I1apoB paguycoM R= 1
M KaxasIid. [Inotaocts Meu p =8,9-10% kr/m®. (23,1 mH)

16. Onpenenuth yckopeHue ceoboiHoro najaenus tein Ha Jlyne. I[punsats paguyc JIyner R
= 1740 km, Maccy ee m = 7,33-10% kr. (1,61 m/c?)

17. Kakoe HampspkeHHE BO3HUKAET B CTAJIBHOM TPOCE CEYCHHEM S =7,1 cM? mpu
noabeMe KIEeTH ¢ yrmeM  Maccoif m =1,5 T ¢ yckopeHnem a =366,8 m/c2. (790 MITa)

18. ABTomMOOMUIIL Macco m =3 T OCTaHABJIMBAETCA MPHU TOPMOKEHUU 3a Bpems t = 8§ c,
MpOWJs paBHO3aMEUIEHHO MyTh s = 50 M. Haiitu HauanbHYyI0 CKOpPOCTh aBTOMOOWJIS U CHIIY
TpeHus npu Topmoxenu. (12,5 m/c; 4,68 kH).

19. Msig ynan co ckopocTbio V=20 M/C U, yJapUBIINCh O MOCTOBYIO, OTCKOUYNJI BBEPX, IPU
3TOM CKOpOCTh ero crajga v =15 m/c. OnpenenuTs U3MEHEHUE MMITyJIbCa Msda, €CIU MOTepU
KHHETHYEeCKOM 3Hepruu coctaBisitor T=8,75 JIx. (-3,5 kr-M/c)

20. Tpakrop benapyce maccoit m =3340 Kr IBM>KETCSI IO BBIITYKIOMY MOCTY CO CKOPOCTBIO
v =9 kM/4. OnpenenanTs CUITy aBJICHHUS Ha MOCT B BEPXHEH €ro 4acTu, eciu pajanyc KpUBU3HbI
mocta R=146 m. (32,6 kH)

21. [lap maccoit m = 1 Kr ABMKETCS MIEPIEHANKYIISIPHO CTEHE CO CKOPOCThio V =10 mM/c u
OTCKaKkuBaeT 0e3 notepu ckopoctu. OnpenenuTh CUry B3auMoICHCTBUS 11apa CO CTEHOM; BpeMs
B3aumozeictBusa t = 0,2 ¢c. (-100 H)

22. Jlns moabema 3epHa ma BBICOTY h =10 M yCTaHOBWIHM TpPaHCHOPTEP C MOTOPOM
MoiHOCTBhIO N = 4 kBT. OnpeaenuTts K. . I. yCTAHOBKH, €CJIM 332 BpeMs t=2 4 MOJHATO 3€PHO
maccoit m=40 T (10%)

23. OnpenenuTh MOIIHOCTH ABUTATENs, €clid OH 3a Bpemsa t =10 4y momaer B Oak
BOJIOHATIOPHOH GamHK Ha BeIcoTy h=20 M Bomy o6semom V=20 m°. K. m. 1. ycranosku 80%.
(136 Br)

24. 3emcHapsaz 3a Bpems t =1 MuH. Tepemeniaer rpyHT oosemom V= 1000 m3. Ckomnbko
SHepruy 3aTpauuBaeTcs Ha nepedpocky 1 M® rpynTa, ecnu Bo Bpems paGoTHl ABMraress
3eMcHapsa pa3BuBaeT MomHOCTh N=5,12 MBT. (307 x/[x)

25. Jlebenka axckaBaTopa 3a Bpems t = 10c moHUMaeT KOBIII ¢ 3eMiiei Ha BBICOTY h =20 M.
Onpenenutps MOLIHOCTD ABUraTeNIel, KOTOPbIE MPUBOJIAT B JIBUKEHHUE JeOEKY, €ClU K. 1. 1 1
=50 %. Macca koBmacizemined m =2,51. (61,2 kB1)

26. OnpenenuTh CUILy AaBIIEHUS aBTOMOOWIISI MaccOi mM=5T Ha MOCT B BEpXHEH €ro 4acrtu,
ecnu paguyc KpuBu3HbI MocTa R=100 M. CxopocTh ABMKEHHS aBTOMOOMIA v=36 km/4. (44,1
kH)

27. OnpenenuTb paguyc KpUBU3HBI MOCTA, 10 KOTOPOMY JBUKETCSI aBTOMOOMIIb Maccoil m
=3 T co ckopocThio V =18 kmM/4. Cuna naBneHus: aBTOMOOWIISI HA MOCT B BepxHeill ero yactu F
=26,4 xH. (25 m)

28. Kakyro MUHUMAaJIbHYIO CKOPOCTh B TOPU30HTAILHOM HAIIPABIEHUH CIEIYeT COOOIIUTh
TeNy, HaxoJAIEeMycsi Ha IOBEPXHOCTH 3eMJIM, 4TOObl OHO CTalo CIYTHUKOB 3emuu? IIpuHATH
paauyc 3emnn R=6400 kv, maccy m = 6-10%* kr. (7,9 km/c)

29. HckyccTBeHHBIH CHYTHUK oOpalaercs BOKpPYr 3eMid [0 KpPYroBoil opbute co
CKOpOCTBIO V = 6,5 kM/c. OnpenenuTs BHICOTY CIyTHUKA HaJl MOBEPXHOCTHO 3eMid. IIpuHATH
panuyc 3emn R=6400 kv, maccy m=6-10% xr. (3060 km)

30. OnpenenuTb LEHTPOCTPEMUTENBHOE YCKOPEHHE, BUXKYILErocs 1Mo KpyroBoil opOure
HCKYCCTBEHHOTO ciryTHHKa 3eMin Ha Beicote h =200 kM Hax 3emuei. [IpunsaTs Maccy 3emnu m
=6-10%* kr, paguyc R= 6400 kM. (9,19 m/c?)



31. OnpenenuTh JMHEHHYIO CKOPOCTh JBHKeHMs 3emin Bokpyr Connua. Tpaekropuro
JIBUKEHHS CYUTATh, Kpyrosoit. Macca Comnia m=2-10%° kr, a paccrosuue ot 3emmu g0 Connua
R=1,5-10 m. (29,8 km/c)

32. OnpenenuTs MOMEHT CHWJIbI, JEHCTBYIOUIMN Ha SKOPbH 3JIEKTPOMOTOpPA MOIIHOCTHIO N
=1 kBT, ecu oH Bpamaercs ¢ gactotoit n =12 ¢t (-13,2 H m)

33. Omnpenenutb 4acTOTy BpalleHUs AKOPS MOTOpA, pa3BUBAIONIEro MOIIHOCTH N = 1,5
kBT, ecin MOMeRT cunbl M, neiicTByrommuii Ha skopb paBen 8 H M. (29,8 ¢t)

34. MaxoBoe kojeco ¢ MomeHTOM uHepiuu J = 300 kr'M Bpaiaercs ¢ 4acToToil n = 25 ¢’
!, Kakoii TopMO3siIuii MOMEHT HaJI0 TIPHIIOKUTH K KOJIECy, 4T0ObI OHO OCTAHOBUIOCH yepes t =1
MUH Ocjie Hayana TopMoxkeHust? (785 Hwm)

35. Jluck maccoit m =2 Kr Katurcs 0e3 CKOJIbKEHHS IO TOPU30HTAIbHOM IIOCKOCTU CO
CKOPOCTBIO L = 4 M/c. HaliT KuHeTHUYecKyro 3Hepruto aucka. (24 J1x)

36. Jluck paguycom R =20 cM u Maccoif m = 5 kr Bpamaercss ¢ vactotoif n = 10 ¢
Kakoii TopmMo3siuii MOMEHT clefyeT NPUII0KUTh K JUCKY, YTOObI OH OCTaHOBMJICS uepe3 t = 5
¢ nocie Hayasa Topmoxkenus? (-1,26 Hm).

37. Onpenenutb Maccy ComHIa, 3Hast CKOPOCTh JABUKEHUS 3eMiid 1o opobute v=30 km/c.
JluameTp opOUTHI 3eMIn NpUHATH paBHbiM  d =3 - 107 km. (2 -10% kr)

38. luck maccoi m = 15 kr u  pamgmycoMm R = 20 cM Bpamjaercs 1O MHEPLUU C
gactotoii n = 10 c?. Uepes t =5 ¢ mocie Hayana TOPMOKEHHMs JMCK OCTaHOBHWJICA. Haiitu
MOMeHT M Topmo3ssmieit cunbl.  (-3,77 H m)

39. OnpenenuTe 4acTOTy BpalleHHWs MaxOBOTO KoJieca B BHAE  CIUIONIIHOIO JUCKA
pamrmycom R=10 cM 1 Maccoii m = 5 Kr, eCJIv 1O ACUCTBUEM TOPMO3SIIEr0 MOMeHTa M = -2
H - M OH OCTaHOBHWJICS 0 MCTEYeHMH BpeMeHH t= 5c.(63,7¢c?)

40. OpHOpOmHBIN CcTEepKeHh Maccoil m=1 kr W mumHOW | =1 M MOXeT BpamarhCcs B
TOPU30HTAJIBHOM MIOCKOCTH BOKPYI' BEPTUKAJIbHOW OCH, MPOXOMAIIEH Yepe3 ero cepeauHy.
Kakoe yrioBoe yckopeHHE MOTYyYUT 3TOT CTEPKEHD MO ICUCTBUEM Bpalllarolero MoMmeHta M
=0,1H M? (1,2 pan/c?)

41. Jluck pagmycoMm R=20 cM 1 Maccoii m =5 kr Bpamiaercs ¢ gacToToii n =8¢ okono ocu,
MPOXOJAUIe uepe3 IEHTp IUCKa MEPIEeHIUKYISIPHO ero miockocTu. Ilpu TopMokeHHH IUCK
OCTAHOBUWJICS 110 UCTeueHUUu BpemeHu t =4 c. OnpenenuTb MOMEHT CHJIBI IIPU TOPMOKEHHUU M.
(-1,26 H-m)

42. CrnomHo# nuck paanycoM R =15 ¢cM m Maccoil m = 2 Kr BpalaeTcsi ¢ 4aCTOTOM h =
1200 mun? okono ocu, mpoxojsimiell yepe3 LEHTP JMCKA MEPHEeHIUKYIIPHO €ro INIOCKOCTH.
OnpesieIuTh MOMEHT MHEPIUHU JMCKA M €r0 KWHETHYECKYo 3Hepruo. (2,25-102 kr-m?; 177 JIx).

43. MonoTubHbIi 6apabaH, MOMEHT HMHepIMH KoToporo J =20 kr-m2. OnpeaenuTh BpeMs
JI0 TIOJIHO¥M OCTaHOBKHM OapabaHa 1moJ JeicTBHEM TopMo3siiero moMmeHTa M = -12,6 H-m. (3 mun
20 ¢).

44. bapabaH MOJOTHIKM BpamaeTcss ¢ dacTotoir n = 180 muu™. Ilpu TOpMOXeHHH OH
OCTaHOBUJICS 110 HCTEYEHUH BpeMeHU t = 6,3 ¢. OnpenenuTs TOPMO3AIINIl MOMEHT, €CJTH MOMEHT
uHepuuu 6apabana J =400 kr - M2 (-1,19 kH-m).

45. MaxoBuk ¢ MoMeHTOM uHepimu J = 40 Kr-M“ HauMHAeT BpallaThCs MOJ JeHCTBHEM
MoMeHTa cuinbl M =160 Hwm. Onpenenuts Bpemsi, B T€UEHHE KOTOPOTO YIJIOBas CKOPOCTh
BO3pacTaet 10 o =18,8 pan/c. (4,7 c)

46. YpaBHeHHE BOJIHBI UMeeT BUA y =3 sin m (t—x/v). CkopocTb BoiHBI v =10 wm/c.
Onpenenuth aMmuTyay A u nepuo T 3TOH BOJIHBL, a TAKXKE CMEIIEHUE Yy TOYKU, OTCTOSILENH OT
MCTOYHHUKA KoJiebaHuil Ha paccTossHuu X=50 M, B MOMeHT BpeMeHH t =5,5 ¢. (3 cm; 2 cm; 3 cm)

47. T'upbKa, MOJBEIICHHAs K PYKHUHE, Koyebnercs o BepTukanu ¢ nepuogom T = 0,5 c.
Omnpenenutsb KeCTKOCTh MpYKUHBL. Macca rupbku m =0,2 kr. (32 H/m)

48.0npenenuTh aMIUIUTYy KOJIEOaHUS HOKKU 3BYYalllero kaMepToHa ¢ yactotoi v = 400
I'm, ecnu MakcuManbHash CKOPOCTH KOHIA HOXKKHU L = 2,8 m/c. (1,11 mm)

49. Onpenenuts 4acTOTy V KoJeOaHHUs CTPYHBI, €CJIM MAaKCUMaJIbHOE YCKOPEHHE CpeqHen
Touku a = 4,8-10% m/c?, ammuryna konebanus A = 3 mm. (200 I'i)
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50. Bomna pacmpocTpaHsieTcsl BIOJIb TPsSMOM cO CKOpocThio v = 25 wm/c. Ilepuon
konebanuit T = 0,02 c. Haiitu pasHocTh (a3 koJieOaHWII IBYX TOYEK, HAXOMSAIIUXCS Ha
YKa3aHHOM NpsIMOi Ha paccTosiHuU X = 30 cM npyr oT apyra. (3,77 pan)

51. Touka coBepiaeT TapMOHHYECKUE KOJIEOAHUSI COTJIACHO YpaBHEHHIO x=5 sin 2t cMm.
OmnpenenuTb CKOPOCTh TOYKH 110 HCTEYEHUH BpeMeHu t =1/6 ¢ oT Havana aBwxkenus. (15,7 cm/c)

52. MarepuanpHasi TOYKa KOJICOJIETCS TI0 3aKOHY cuHyca. AMIumTyaa konebanuit A = 10
cM, Kpyrosas uacToTa =3 c'. OmnpemenuTh MAaKCHMAIbHBIE CKOPOCTh H YCKOPEHHE
xonebmomeiics Touku. (30 cm/c; 90 cm/c?)

53. OnpenenuTs aMIUTUTYAy TapMOHHYECKUX KOJEOAHMI MaTepUaNbHOW TOYKH, €CIIU €
MaKCHMAaJIbHOE YCKOPEHHE amax=50 cm/c? 1 mepros komebanmit T =2 c. (5,07 cm).

54. Touka coBepIIacT rapMOHUYECKUE KoJieOaHusa. MakcuMasbHas CKOPOCTh TOYKU vV = 20
cMm/c, aMImuTyaa konebanuit A =5 cm. OnpenenuTs nepuoa konebanwuii. (1,57 c).

55. Bonna pnuHHOM A =1 M pacmpocTpaHsieTcst co ckopocTbio v = 1 M/c, Onpenenutsb
nepuo kosiebanuu BoHbL. (1 ¢).

56. OnpenenuTs CMeIIEHNE KOJIEOIOIENHCs TOUKA TI0 MCTEYEHUH BpPEMEHHU t
=1/24 c nocne Hayana JABWKEHUS. YpaBHEHHE TapMOHUYECKOTro KojebaHus numeeT Bua X = 10
sin 4nt cM. (5 cm).

57. YpaBHeHune KOJaeOaH TOUKKA uMeeT BUI X = 2 sin St cM. OnpeaenuTsb
MaKCHMaNbHbIE 3HAUEHUs CKOPOCTH U yckopeHus Touku. (10 cm/c; 50 em/c?).

58. OmpenenuTh Maccy MOJIEKY sl aMMuaka. (2,83-102%kr).

59. OnpenenuTh MIIOTHOCTD YIJIEKUCIIOTO Ta3a mpu remneparype t =117°C u naBienuu p
=2 atm. (2,74 xr/v).

60. CKOJIbKO MOJIEKYJT COJEPKHUTCS TIPH HOPMAITBHBIX YCIOBHSIX B K0J0e 00bemMoM V=0,5
1? (1,34-10%?

61.CKOIBKO MOJIEKYIT CosiepskuTces B m = 2 T kuciopoza? (3,76-10%2)

62. Onpenenutb YUCIO MOJIEKYJ BO3JlyXa y MOBEPXHOCTH 3€MJIM TMPU HOPMaIbHBIX
ycnoBusx B oosemax: 1) V=1 M5, 2) V=1 cm® (uncno Jommuara). (2,69-102m3; 2,69-10° cm -

3
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63. OnpenenuTth JaBICHUE BO3yXa NpU Temmeparype t = 227°C, ecnu ero mioTHOCTh p =
0,9 xkr/m3. (1,29-10°ITa).

64. Jlo kakoit TeMIepaTypbl HY>)KHO HarpeTh ras, 4ToObl MPH HEU3MEHHOM JaBJIIEHUU 00BEM
rasa yapowics? Hauansnas temneparypa rasat = 27°C. (327°C)

65. OnpenenuTh MOJEKYISIPHYIO Maccy rasa, KOTOpblid npu temmneparype t = 47°C u
naBienun p = 2,02 at™. umeet mioTHOCTH p = 0,153 kr/m3. (2-107 kr/mob)

66. OnpenenuTh eMKOCTh 0aJlZIOHa, B KOTOPOM HAaXOJUTCS KHUCIOPOJ Maccod m = 4,3 Kr
nox nasienueM p = 15,2 MIla npu temnieparype t =27°C. (22,1 1)

67. B 3akppiToM 0OayuioHEe HAaXOOUTCS Ta3 MPH HOPMAJIbHOM aTMOC(EpHOM NaBIECHUU U
temreparype t1 = 27°C. KakoBo OyneT naBieHHe rasa, €clid €ro HarpeTh J0 TeMIepaTypsl t2 =
77°C? (1,18-10° I1a)

68. baminon mis xpaHeHusl ra3oB, 00beM KOoToporo V = 50 I, HalOJHEH KHUCJIOPOAOM.
Onpenenuth Maccy KUCIOpPOJA, HaXOsAIIerocss B OalsioHe; eclid TeMIiepaTypa BHYTPH ero t =
47°C, naBnenue p = 831 MM pr.cT. (66,5 )

69. I'a3, HaxoguBIIelca pu TeMreparype t1 =17°C Harpenau npyu HEU3MEHHOM JIaBJICHUHU
TaK,, 4TO ero 0owveM yasowicsa. Onpenenuts KOHEUHYIO TeMiiepatypy tzrasa. (307°C).

70. Jlns cBapku HW3pacxoloBaH Kuciopoa maccod m =32 kr. KakoB nomkeH ObITh
MUHUMAaJIbHBIA 00bEM COCyZa C KUCIOPOJIOM, €CIIM CTEHKH COCYZa PacCUUTaHbl Ha JTaBJIECHUE P
=15,2 MIla? Temneparypa ra3a B cocyae t =17°C. (15,8 n).

71.01penenuTs TeMnepaTypy BOAOPO/a, MMEIOLIEro IIOTHOCTh p = 6 KI/M® HpH JaBIeHUH
p =12,1 MIla? (486 K).

72. Onpenenuts IUIOTHOCTH Bo3ayxa mnpu Temmeparype t =307°C u naBiaeHuu p =l
atm. (0,59 kr/m3).



73. OnpenenuTh AaBJICHHE Ta3a C KOJUYECTBOM BEILIECTBA V = 2 MOJIb, 3aHUMAIOIIETO
o6wvem V = 6 11 ipu Temnieparype t = -38°C (650 xIla).

74. OnpenenuTs II0THOCTh BOAOPO/a, CO3atoIero npu remneparype t =27°C naBieHue p
=250 arm. (19,7 kr/m®)

75. OnpenenuTh MOJISIPHYIO Maccy |l rasa, y koTopoil mpu temmeparype t =58°C u
nasnernu p = 0,25 MIla motHocTs p = 4 Kkr/M°. (44-10° Kr/MOJIB)

76. Onpenenuth JaBICHHE CMECH, COCTOsIIeW W3 Bojgopoaa maccol mu=10r u remus
Maccoit mg = 20 r pu Temmneparype t = -7 °C. Cmech ra3zoB HaxouTcs B OajioHe oo0bemMoM V =
5 1. (4,42 MlIla)

77. B OamioH Hakadald BOJOPOJ, CO3AaB Mpu Temmeparype t = 6°C nmaBieHwe p =
7,73MIla. OnpesietuTh IWIOTHOCTE p ra3a B 6amione (6,67 kr/mS)

78. JlaBneHue p BHYTpH IJIOTHO 3aKyHNOpPEHHOH OyTbulkuM mpu Temieparype t1=10° C
paBHo 40 mm pr. cT. Ilpum HarpeBanum a0 TemmepaTypsl t 2 = 35°C mpoOka U3 OYTBUIKU
BbLIeTENa. ONpeenuTh, Py KaKOM JIaBICHUH BbUIeTena rmpooka (122xI1a).

79.ns1 cBapku ObUI MPUMEHEH Ta3, HaxoJdIuicsa B OamuioHe oobemom, V = 25 1 mpu
temmeparype t1 = 27°C u naBnenun p1=20,2 MIla. Cxkonbpko raza OblJIO U3pacX0JIOBaHO,  €CIIH
naBieHue B OamoHe ctano p2 = 4,04 Mlla, a Temneparypa t2 = -23°C? OTHOcuUTeNbHAs
MoJIeKyJsipHasi Macca raza M =26 rp/mousb. (3,99 kr).

80. OnpenenuTh MIOTHOCTH a30Ta npu naieHun p = 8,31 MIlau Ttemneparype t = 7°
C. (100 xr/m )

81. Kaxoi ra3 npu nasnenuu p=0,808 Mlla u remneparype T = 240 K umeeT mioTHOCTB p
=0,81 xr/m 3? (Bomopo)

82. OnpenenuTh KOJIMYECTBO BEIIECTBA V Ta3a, 3aHUMAOIIEr0o o0bem V = 2 oM npu
temmneparype T =241 K u naBnennn p = 11'Tla. (1 mois)

83. OtHOcuTenbHAS MOJICKyNsipHas Macca raza M = 17 rp/monab, otHomenue Cp/ Cy =
1,33 . BelukcnuTh IO 3TUM AaHHBIM yaenbHbIe TermoeMkoctu Cp u Cy (1,96 xJIx/(kr-K); 1,47
kJx/(kr-K)).

84. Onpenenuth Termoty Q, HEOOX0AMMYIO ISl HarpeBaHus a3oTa mMaccor m =10 r
Ha AT= 20 K: 1) mpu HOCTOSHHOM [aBJICHHH. 2) MPH TOCTOSHHOM 0OBeme. Pe3ymbraThl
cpaBHuTh. (208 Jx; 148 Ix; 1,4)

85. Ilpu kakux ycnoBHUSX HarpeBaju BoAOpoA Maccoil m = 20 T, eciid NMpH MOBBILICHUU
ero temmneparypel Ha AT =10 K morpe6oBanock temmora Q = 2,08 x/lx? (IIpu mocrossHHOM
o0bemMe)

86. OmnpenenuTs SHEPTrUI0 BPAIATEIBHOTO JBWKEHHS MOJIEKYIbl KHUCIOpOJAa IpHU
temmeparype t=-173° C. (1,38:10% JTx)

87. BbUKMCAUTH SHEPTUI0 BPAIIATEIBHOTO IBUKEHHS BCEX MOJIEKYN BOJISHOIO Mapa
Maccoit m = 36 r mpu temneparype t =20° C (7,41 x{x)

88. Omnpenenuts MOJHYIO KHHETUYECKYIO SHEPTUIO0 MOJIEKY YIIIEKHCIOTO Ta3a Maccoi m
= 44 r npu Temnepatype t = 27° C (7,48 x[Ix)

89. Onmnpenenuts MONHYID KMHETUYECKYIO DHEPTHIO MOJIEKYIN, COAEpKAIIUXCS B OJHOM
KujiomoJe azota npu temneparype t = 7°C. (5,82 M/1x)

90. BbIYMCANTH CPEAHIOID PHEPTUIO MOCTYNATENBHOTO ABMKEHHSI MOJEKYNbl a30Ta MpU
temneparype t = 137° C. (8,5 - 102! JTx)

91. OmpenenuTs YHEPTUIO MOCTYNATENBHOTO ABMKEHHS MOJIEKYII BOJSTHOTO Mapa Maccou
m = 18 r npu Temneparype t =167° C. (5,48 xIx)

92. OmpenenuTb, BO CKOJIBKO pa3 IMoKa3aTeiab aauadaThl Ui renus OoJiblie, 4eM Ui
yriaekucnoro raza. (1,25).

93. Ompenenuts n3mMenenre AU BHYTpeHHEH sHEprun BoJsiHOTO napa maccoit m =100 r
npu noBbIeHuH ero remieparypsl Ha AT = 20K npu nocrostHaOM obbeme. (2,77 xJx)

94. Jlna marpeBaHus Bogopoaa mMaccoil m = 20 r mpu MOCTOSIHHOM JIaBJICHUH 3aTpaueHa
teroTa Q = 2,94 xJlx. Kak uamenurcs remneparypa raza? (Ilossicurcsa Ha 10,1 K)

95. OmpenenuTh YIENbHYIO TEIJIOEMKOCTh Ta3a NpPU TOCTOSHHOM JIABJICHUH, €CIIH



M3BECTHO, YTO OTHOCHTEIbHAas MOJEKylspHas Macca raza M = 30 rp/MOib OTHOIIEHHE
teroemkocteir Cp/ Cy = 1,4 .(305 JIx/(xr-K)).

96. Bo ckoJbKO pa3 CpelHssl KBaJApaTU4YHAs CKOPOCTh MOJIEKYJ BOJOpoja OoJible
CKOPOCTH MOJIEKYJI KUCJIOPO/Ia MPH 3TOM ke Temmeparype. (B 4 paza).

97. OnmnpenenuTs CpPEeNHIOK JIUHY CBOOOJHOrO TMpoOera MOJEKyd BOAOPOJa TpHU
temneparype C = 27° C u gasnenuu p = 3-10% mm pr.cr. [IpuHATH aMAMETp MOIEKYIBI
Bojopoza d =2.3-10% cm. (4,4 xm).

98. OmpenenuTh CPeTHIO YaCTOTY COYAApEHHU MOJIEKYN BO3AyXa IMpH Temreparype t
=17 °C u naBnenuu p = 1 atm. DddexTuBHbI qrameTp d MOJICKYIbI BO3yXa IPUHATH PABHBIM
3,5A.(6,3-10° c-Y)

99. H3BecTHO, YTO OCHOBHBIMM KOMIIOHEHTAaMH CYXOI'O BO3JyXa SBJISIOTCS a30T H
kuciaopoa. Bo ckonbko pa3 cpenHsis CKOPOCTh MOJIEKYNBI a30Ta OTJIMYAeTCsl OT CpelHei
ckopocTH MoJieKyIbl kuciopoaa? (Y azora B 1,0 pa3 Gosbiie)

100.B 6anmnone ¢ yraekucnsim razoM aasienue p = 50 arm.  [lpu Temneparype t = 27°C
Cpe/iHee UMCIO coyaapeHuii Monekyn <z> =1,65-10 ¢! Onpenenuts >ddexTuBHbIi TUaMETP
MOJIEKYJIBI YIJIEKUCIOTO ra3a. (28,4 Hm).

101.0OnpenenuTs rpaueHT MJIOTHOCTH YIJIEKUCIIOTO ra3a B IOYBE, €CIIM Yepe3 MIouaap S
=1 M? ee TOBEpXHOCTH 3a BpeMs t= 1 ¢ B arMocdepy mpomren raz mMaccoidr m = 8-108 kr.
Kosddumment muddysuu D = 0.04 cm?/c (0,02 kr/m?)

102.0mnpenennTh TONIIKHY CJIOS CYTJIMHACTOM MTOYBBI, €CIIM 3a BpeMs t=5 4 yepe3 IIomaib
S =1 m? nosepxHOCTH MpoxoauT Temiota Q = 250 k/x. TemmepaTypa Ha HOBEPXHOCTH MOYBHI t1
= 25° C B HmwkHeM ciioe noussl t2=15 °C. (72 cm)

103.CKoJIBKO TEIJIOTHI TPOUAET Yepe3 miomaap S=1 M2 MOBEPXHOCTH MeCKa 3a BpeMs t =1
4, ecIM TeMIepaTypa Ha ero moBepxHoctH t1=20°C, a Ha riyoune h =0,5 m - to.= 10°C? (4,83
kJIx)

104.0Ompenenuth Maccy Trasza, npoauddyHaupoBaBmiero 3a Bpems t =12 4 depes
IOBEPXHOCTh MOUBHI MIomanpio S = 10 cm? ecmm kodddurment muddysun D = 0,05 cm?/c.
[InoTHOCTH Ta3a Ha rayomHe h=0,5 M, p1=1,2-10?r/cm°, a y mosepxHocTH p2=1,0-10"2 r/emd,
(2,4-107kr)

105.1Tpu u30TEpMHUYECKOM PACIIMPEHUH BOIOpOaa Maccoit m =1 r mpu temmeparype t=7°C
00beM rasa yBeauqmiIcs B Tpu pasa. Onpeaenuts padoty pacmuperus. (1,28 kJx)

106. I1apel pryt Mmaccoit m = 200 T HarpeBaroTCsl MPH MOCTOSHHOM JAaBjeHuu. [Ipu 3TomM
temnepatypa Bo3pocia Ha AT =100 K. Onpenenuts yBenudenue AU BHYTpEeHHEW >HEpruu
nmapoB u paboTy A pacmmpenuss Monekysbl mapoB pTyTu ogHoatoMusie. (1,245 k/Ix; 831 Jx).

107.1Tpn annabaTyecKOM PACIIMPEHUH YIISKUCIOTO ra3a ¢ KOJUYeCTBOM BEIIeCTBa V = 2
MOJIb ero Temnepatypa nonusuinack Ha At = 20°C. Kakyto paboty coBepuni raz? (997 Ix).

108. I'a3 coBepmaer ki Kapno. AOcomtotHas Ttemneparypa Ti HarpeBarens B 2 pasa
BbIIIIE TeMIepatypsl T2 oxmagutensd. Onpenenurs K. M. A. Takoro mukia. (50%)

109.CoBepmias uukn Kaphno, raz momyunst ot HarpeBarens temnoTy Qi=1 k/[x. Ckonbko
TEIUIOTHI OBLIO OTJAHO OXJIAIUTENIO, €CITH K.I1.J. ACATbHOM TerioBoi MamuHbl 25%7? (750 k).

110.Bo3ayx, 3anumaBmuii 06bem Vi = 10 1 npu HOpMaJIbHOM aTMOc(epHOM AaBIICHUH,
ObuT ammabatuyecku cxar 1o ooveMa Vp=1 1. KakoBo naBienwe rasza mocie cxatusi? (2,53
MlIla).

111. Onpenenuts paboTy A agnadaTHUECKOro CXKaTHs MapoB YIIIEKUCIIOTO ra3a Macco m

=110 r, ecnu pu cxxaTUM Temneparypa raza nosbicunachk Ha AT=10 K. (623 [x).

112. O6bem napoB yriekucsaoro ra3a npu aiuadaTH4eckoM CXKaTHH YMEHBLIWIICS B 2 pasa,
Kak u3menunocs gasnenue? (YBenuuuiaoch B 2,52 pasza).

113. lpy  apuabaTMueckoM paclIMPeHMM Tejus, B3AToro npu Temmeparype t = 0°C,
o0beM yBenuumics B 3 paza. OnpeaenuTs Temreparypy rasa nocie pacmupenus. (131 K)

114. Onpenenuth K03(pGHUIMEHT MOBEPXHOCTHOTO HATSKEHUSI KACTOPOBOTO Maciia, €clid B
TpyOke paauycoMm r = 0.5 Mm oHo nogusuioch Ha Ah =49 mm. CMaunBaHUE CUUTATH IOJIHBIM.
(33,3 mH/m).



115.0npeaenuth cpeAHUI TUaMeTp Karmuuisipa MOYBbI, €CIM BOJIa MOJHUMAETCS B HEMl Ha
Ah =49 M. CMaunBaHuE CTEHOK CYUTATH MOJHBIM. (0,6 MM).

116. OnpenenuTs BHICOTY NOTHATHS BOABI B CTEOISAX PACTEHUI C BHYTPEHHUM AUAMETPOM
d =0,4 MM mo1 AefCTBHEM KamWLISPHBIX cvil. CMaunBaHUE CTEHOK CYMTATh MOJHBIM. (7,34 cm).

117. I'nuuepun B KanmwuisipHoil TpyOke auamerpom d =1 MM moassuics Ha BeicotTy h =20
MM. Onpenenuts K03QOUIIMEHT MOBEPXHOCTHOTO HATSHKEHUS riuiepuHa. CMaurBaHUE CUYUTATh
noyHbIM. (61,8 MH/M).

118. /IBym mapukam OJHOTrO pazMepa U poBHOM Maccel m=30 MI' cOOOUIMIN IO PaBHOMY
oJIHOUMEHHOMY 3apsiny. Kakoii 3apsg Q ObL1 cO00IIeH KaXI0MY IIAPUKY, €CIIU CUjla B3aUMHOTO
OTTAJIKUBAaHUS 3apsAJ0B YPAaBHOBECHJIA CHJIy B3aUMHOIO MPUTSHKEHMS IIAPUKOB [0 3aKOHY
tarotenns Herotona? lllapuku paccMaTpyuBaTh Kak MaTepHaibHbIe Toukn. (2,58-1072° Ko).

119. Tpu omunakoBeix 3apsma Q1=Q»>=Q3=1 =K pacrnosiokeHbl TO BepIIHHAM
PaBHOCTOPOHHETO TpeyroyibHUKa. Kakoil oTpumarensHbiil 3apsn Q HalIO MOMECTHTh B LIEHTpE
TPEYroJbHUKA, YTOOBl €ro MPUTSDKEHHWE YPaBHOBECWJIO CHJIBI B3aWMHOTO OTTaJKHWBaHUS
3apsoB? (571 nKu).

120. Cuna F B3amMoneicTBHsT MeXay ABYMS TodedHbIMH 3apsgamu Qi1=2 HKm m Q=1
K1, pacrionoxxennsiMu B Bojie, paBHa 0,5 MmH. Ha kakom paccrostaum Haxonsarces 3apsasi? (0,67
MM).

121. B aneMeHTapHOM TEOPUM aTOMa BOJOPOAA MPUHUMAIOT, YTO AJIEKTPOH BPAIaeTCs BO
Kpyr siipa Mo KpyroBoil opOute. OmnpenenuTbh 4acTOTy Bpalll€HUs 3JIEKTPOHA, €CIH pajauyc
opouTH 1 =5.3-108 cm. (6,58-1015 ¢ D).

122. Ha menkoBoi HUTH MOABEUIEH MalleHbKMW mapuk Macco m = 0,1 r, Hecymuii Ha
cebe 3apsan Q. Ecnu Ha paccTosHuu r =7 cM HMKE IapUKa IOMECTUTh TaKOM e 3apsi, TO cujia
HATSDKEHUS yMEHBIIHUTCS B 2 pa3a. Haittu 3apsn mapuka. (5/3-108 Kn)

123. JIBa pa3sHOMMEHHBIX TOUEUYHBIX 3apsifa MPUTATHUBAIOTCA B BaKyyMe€ Ha PacCTOSIHUU T
=10 cm ¢ TakoW Ke CWIOH, Kak W B KepocuHe. Omnpenenutb, Ha KakOM PacCTOSSHUHU
pacronararoTcst 3apsaapl B kepocune. (7,08 cm).

124. Ha menkoBod HUTH B BO3AyXe NojaBemieH mapuk maccod m =100 mr. [lapuky
coo0mien 3apsa Q1=2 HKi. Ha kakom paccTosSHUU OT HEro CJIeyeT MOMECTUTh CHU3Y 3apsa Q2
= - Q1 4TOOBI cHJIa HATSHKEHUST HUTH yBeIuuuiach B 2 paza? (6,06 mm)

125.Ha xakoM pacCTOSIHMM T JpPyr OT JApyra CJleayeT IMOMECTHTh JBa OJHOMMEHHBIX
TOYEYHBIX 3apsfa B BOJE, YTOObl OHM OTTAJIKHBAIMUCH C TAKOHM )K€ CHUJIOM, ¢ KaKOU 3TH 3apsiibl
OTTAJIKUBAIOTCS B BaKyyMe Ha paccTossHun 11=9 cm? (1cm)

126. B snemeHTapHON TEOpUMHU aTOMa BOJAOpOJAa MPUHHUMAIOT, YTO JJIEKTPOH BpallaeTcs
BOKpYT sifjpa MO KpyroBod opbute. OnpenenuTh paguyc OpOUTHI, €CIM YacTOTa BpalleHHUs
snextpoHa n=6.5-10"° ¢, (53 )

127. Paccrosaue d mexnay zapsgamu Q1=100 vKn u Q2 =-50 uvKn pano 10 cwm.
Onpenenutek cuibl F |, nelictByromyto Ha 3apsia Qs=1 MK, orcTosimmii Ha ri=12 cm ot 3apsaa
Q:m Ha =10 cm ot 3apsna Q2. (51 mH).

128. JIBa Toueunsix 3apsga Qi1=1,6 aKin u Q2 = 0,4 uKn pacnonosxensl Ha paccTtosHUU d
=12 cm gpyr ot apyra. I'me Hamo mOMecTUTh TPETUH MOJOXKUTENbHBIN 3apsa Q, 4ToObl OH
okasascs B paBHoBecun? (Mex iy 3apsiiaMu Ha pacCTOSIHUU 8 cM OT 3apsiia Q1)

129. DnexTpoH BieTeNl B OJHOPOAHOE TMoJie ¢ HampshkeHHocThio E =20 xB/M B
HampaBJICHUU €ro CWIOBBIX JuHMHA. HauvanbHas ckopocth 3iekTpoHa v =1,2 Mw/c. Haiitu
YCKOpeHue, NpuodperaeMoe IEKTPOHOM B I0JIE, U CKOPOCTb 10 McTedeHnu Bpemenu t = 0,1 He.
(-3,51-10% m/c?)

130. ITone, coznanHoe ToueunbiM 3apsaoMm Q = 30 uKu, neiictByer Ha 3apsn Q1= 1 K,
MOMEUIEHHBI B HEKOTOpoil Touke mouist, ¢ cuwiod F = 0,2 mH. Haiitu HanpsokeHHOCTH U
MOTEHIIMAN B ATOW TOUKE, a TakXke paccTosHue ee oT 3apsna. (200 kB/Mm; 7,3 kB; 3,68 cm)

131. JBa 3apsana Qi1=1 uKx u Q2 = -3 uKn naxonsarcs Ha paccrosiHuu 1 =20 cM apyr oT
npyra. HalTu HanpspKeHHOCTh M MMOTEHIMAN B TOUKE MOJIS , pAClOIOAKEHHON Ha TPOJOJIKEHUN
JIMHWUHM, COEAMHSIONIeH 3apsiibl, Ha paccTostHuU =10 cM oT nepBoro 3apsna. (600 B/m; 0)



132. Ha 3apsan Q:1=1 uKu, Haxoxdiuiics B nosie TouedHoro 3apsaa Q Ha paccrosiHuu r=10
CM OT Hero, noJje zaeictByer ¢ cuiod F =3 mxH. OnpenenuTs HanpspKeHHOCTh W NOTEHLMAI B
TOuKe, T/ie HaxoauTes 3apsan Q1. Halitu takke 3nauenue 3apsaa Q. (3 kB/m; 300 B; 3,3 uKn).

133. IBa 3apsna Q1=-10 uKn u Q2 =20 uKx naxoaarcs Ha paccrosauu 1 =20 cM apyr oT
npyra. HaliTu HanpsykeHHOCTh M NOTEHLMAN I0JIs, CO3JAHHOTIO ATHMM 3apsAlaMu, B TOUKE,
PacroJIo)KEHHOM MEXy 3apsaJaMu Ha JIUHHUM, COSIMHSIONIEH 3aps/ibl, HA PACCTOSHUU I =5 CM OT
nepBoro u3 Hux. (4,4 kB/m; -600 B).

134. IBa 3apsnga Q1= 30 uKnu Q2 =-30 aKn pacmnonoxensl Ha paccTossHUU | =25 cm
Apyr oT Japyra. HalTu HanpsykeHHOCTh M NOTEHIMAN B TOYKE, JISKAIEH HA IPSIMOU,
COCIMHSIONIEH 3apsi/Ibl, HA PACCTOSIHUM I = 5 ¢M OT mepBoro 3apsijaa. (115 kB/m; 4,05 kB)

135. Paccrostnue r  Mexnay aByms TodeuHbiMH 3apsimamu Qi=1 aKmu Q2= - 30
HKJ paBHO 20 cMm. HaliTu npoTsbkeHHOCTh M MOTEHIMAN B TOUKE JIeXkKAIled ocepeinHe MEeXy
3apsgami. (27,9 kB/Mm; -2,61 kB)

136. JIBa 3apsaa Q1= -1 uKn u Q2 =30 uKun Haxoastes Ha paccrosiHuu 1 =12 cm apyr ot
npyra. BelUMCANTh HaNpsHKEHHOCTH IMOJISE B TOUKE JIEXKAIleW MocepefHe MEeXAy 3apsiaMu.
Onpenenuth Takke HAMPSHKEHHOCTb MOJIS B 9TOM TOYKE, €I MEepBbIN 3aps]] MOJOKUTEIbHbIN
(100 xkB/m; 50 xB/m)

137. DaexTpuyeckoe MoJie CO3AaH0 ABYyMs TodedHbIMU 3apsaamu Q1=50 HKi u Q2 =100
HKn. Paccrostnue mexay 3apsinamu L=10 cm. ['1e 1 Ha KakOM pacCTOSTHUU OT MEPBOTO 3apsiaa
HaXOJHUTCS TOYKA, K KOTOPOM HaNpshKeHHOCTh MoJisl paBHa Hyno? (Ha npsimoit, coenunstoneit
3apsbl; 4,2 cM)

138. JIBa 3apsga Q1=-10 uKi u Q2 =20 uKn pacnonoxxensl Ha paccrosiunu L =20 cm apyr
oT apyra. HaliTu HampspkeHHOCTh W TOTEHIMAd B TOYKe, JIeKalled IMOoCepeuHe MEeXay
3apsaamu. (27 kB/m; 0,9 xB)

139. 3apsan Q =1 uKn nepemeniaercst moj ASHCTBUEM CHUJI TOJIS U3 OJHOM TOYKH TOJISI B
JIpYTyIo, TIpU 3TOM coBepinaercst padota A = 0,2 mk/[x. OnpenenuTs pa3HOCTh NOTEHIIMAIOB
aTux Touek nosis. (200 B).

140. Kakyio pa3HOCTh IMOTEHIHUAJIOB JOJDKEH NPOWTH DJIEKTPOH, YTO OBl MPHOOpECTH
ckopocth L = 20 Mwm/c? (1,14 kB).

141. [IBa 3apsaa Q1=3 uKn u Q2 =1,2 uKn naxoasrcs na paccrosauu L=10 cm apyr ot
npyra. HaiiTu HanmpspKeHHOCTb MMOJISE HA TMPOJOJDKEHUM JIMHUM, COCIMHAIONIEH 3apsibl, Ha
paccTosHUU r = 6 cM OT BTOpOro 3apsaa. OnpeaenuTsh TakKe HANpPSHKEHHOCTh B 3TOM TOUKeE,
€CJIM BTOpOH 3apsij oTpunatenbHbii. (4,05 kB/m; 1,95 kB/m)

142. DnexTpoH, HavalbHas CKOpPOCTh KOTOporo vo=1 MwM/c, BieTenm B OJHOPOIHOE
ANeKTpUUecKoe moJie ¢ HanpskeHHOCThI0O E=100 B/M Tak, yTo HadambHas CKOPOCTh JIEKTPOHA
MIPOTUBOIIOJIOKHA HANPSHXKEHHOCTH ToJisl. HailTh sHepruto syekTpoHa 1o UCTeYEeHUH BPEMEHH t
=10 He. (6,33-107° x).

143. Toueunslii 3apsg Q co3gaeT B TOYKE, HAaXOIALIUKCS HaA paccTossHUU =10 cM OT
3apsifa, moje ¢ HanpsbkeHHocThio E = 1 kB/m. Haiitu moteHman mosist B 9TOM TOYKE U CHUILY,
neiictByronnyro Ha 3apsan Qi = 2 uKu, momemienHsid B 3Ty Touky noiis . (100 B; 2 mxH).

144. JIBa Toueunbix 3apsiaa Q1= 1 MxKn u Q2= 2 MxKin HaxoasTcsa Ha pacctosinuu r = 40
cMm. Kakyio paboTy Hajo coBepmiuTh, YTOOBI COMM3UTH UX A0 paccTosHus 12=20 cm? (45
M/JIx)

145. Ione co3naHo TouedyHbIM 3apsaaoM Q. B Touke, oTcTosiel OT 3apsaa Ha pacCTOSIHUM
r = 30cM, HanpspkeHHOCTb ot E=2 kB/mM. Onpenenuts noTeHuuan ¢ B 3Toi Touke u 3apsaa Q.
(600 B; 20 uKn).

146. 3apan Q1=10 uKn co3maer snekrpuueckoe moie. Kakyro paboTy coBeplIarOT CHIIBI
9TOro MOJs, €clu OHO mepeMecTuT 3apsan Q2 =1 HKn BOOnp CUIOBOM JMHMM W3 TOYKH,
HaxoJsImuiics oT 3apaaa Q1 Ha paccTossHUM 11=8 cM, 10 pacctostaus r2 =1 M? (1,04 MxIx).

147. B none touyeyHoro 3apsaa Q1 U3 TOUKH, OTCTOSILEN HA PACCTOSTHUM I'1=5 CM OT 3TOrO
3apsga, ABMOXKETCA BJOJIb CWIOBOM JMHMM 3apsn i, eciu mpu nepemeleHuu 3apsga Q2 Ha
paccTosiHUU S = 5 cM ToJieM coBepiiieHa pabota A =1,8 m/[x. (20 uK)



148. PaccTosiHue 11 MeXy ABYMs TodeuHbIMM 3apagamu  Q1=10 uKn u Q2=3 uKn
paBHo 30 cM. Ompenenutb paboOTy, KOTOPYIO HAJ0 COBEPIIHUTH, YTOOBI CONM3UTH 3apsiibl 10
paccrosinug r2=10 cm. (1,8 mx/[x)

149. 3apspkeHHas Karnenbka xkuakocty Mmaccod m = 0,01 r HaxoAUTCS B paBHOBECHUH B 110J1€
TOPU30HTAIBHO PACHOJIOKEHHOTO TUIOCKOTO KOHJIeHcaTopa. PaccTositHue Mexay miacTUHAMU
KoHzeHcaropa d = 4 MM, pa3HOCTh moTeHHUanoB Mexay Humu U =200 B. Omnpenenuts 3apsin
kanenbku. (1,96 uKo)

150. Tlnockuii KOHAEHCATOP C IUIOMAABI0 MiacTUH S =100 cM? U pacCTOSHHEM MEXIy
HumMu d =2 MM 3apspkeH 10 pasHoctu noteHumanoB U = 400 B. Haittu snepruto moiis
KOHJIGHCATOPa, €CIU AUDIEKTPUK MEXTY TUTaCTUHAMU Bo31yX. (3,54 Mk ]Ix)

151. 3apsbkeHHas YacTulla, NPOWIS HEKOTOPYIO Pa3HOCTh NOTEHIMAIOB, IpHoOpesna
ckopocTh U =2 Mwm/c. Kakyto pa3HOCTh MOTEHIIMATIOB, MPOIIIA YACTHUIIA, €CIIU YACTbHBIN 3apsi
ee (otHOMIEHUE 3apsaa k macce) Q/m = 47 mKi/kr? (42,6 kB).

152. Mexay miacTHHaMH TUIOCKOTO KOHJAEHCATOpa HAXOJUTCS IUIOTHO MpHIIEraromias K
HUM 300HMTOBas MiacTuHa. KoHnaeHcarop 3apspkeH 1o pasHoctu noteHuuanoB U=60 B. Kakosa
OyZeT pa3HOCTh MOTEHIIMAJIOB, €CJIM BBITAIIUTH 300HUTOBYIO INIACTUHKY M3 KOoHJeHcaTtopa? (180
B)

153. 3apsokeHHas 4acTHIA, YAETbHBIN 3apsa koTopoit Q\m = 47 mKu/Kr, mpomuia pa3sHOCTb
noteniuaigoB U=50 kB. Kakyro ckopocTh mpuoOpena yacTuIla, €CIM HadaldbHash CKOPOCTh €€
nerkeHust vo=0 m/c? (2,17 Mwm/c)

154. Ilnockuit KOHAEHCATOP C paccTosiHueM Mexay miuactuHamu d = 0,5 cM 3apspkeH 1o
pazHoctu mnoteHnuanoB U =300 B. Omnpenenuth 0OBEMHYIO IUIOTHOCTH SHEPrUU © TMOJIS
KOHJIEHCATOPa, eCIN MIIeKTpHK — cmona. (111 m/lx/m®)

155. Pa3HOCTh MOTEHIMAJIOB MEXAY IUIaCTUHAMHU IUIOCKOTO KoHaeHcaTtopa U=120 B.
IImomane xaxkmoil rwiactuHel S=100 CMZ, paccrosiaue Mexay Humu d=3 mm. Haiitu 3apsn
KaKJIOM TUTACTHHBI, MEXKTY IJIACTUHAMU HaXoauTcs Bo3ayX. (3,54 uKir)

156. Konnencaropy, emkocts kotoporo C =0,5 Mx®, coobmen Q =3 uKn. Onpenenutsb
sHepruro noJisa kouaencaropa. (0,9 ullx)

157. IInockuil KOHAEHCATOP, PACCTOSIHUE, MEXKIY IJIACTUHAMU  KOTOPOTO d =2 mm,
3apspkeH 10 pasHoctu noteHnuanos U = 200 B. [lusnextpuk dapdop. Haittu HanpsbkeHHOCTH E
1 00BbEMHYIO TIFIOTHOCTB SHEPTUM @ Tois KoHaeHcaTopa. (100 kB/m; 221 mTx/m°)

158. PazHocTh MOTEHIIMANIOB HA IUIaCTUHAX IIockoro konaeHcaropa U=300 B. Iliomans
Kakaoi rractuael S =100 cM® u 3apsg Q =10 vKn. OnpegenuTh paccTOsSiHUE MEXIY
mactuHamMu? (2,65Mm)

159. Tpu conpotusiienns r1=12 Om, r.=4 Owm, 13=10 OM coearHeHbI MapauiebHo. OOmmmit
Tok B 1ienu [ = 0,3 A. Haiitu cuity Toka, HAYyIIEro 4epe3 COnpoTUBICHUE 3. (69 MA).

160. /IBa ucrounuka toka 3. 1. c. E1=1,6 B u E2=2 B ¢ BHyTpeHHUMU CONPOTUBICHUAMU
r1i=0,3 Om u r=0,2 OM, coeMHEHHBIE MTOCIEIOBATEILHO, TaI0T BO BHEIIHIOKO IICITh TOK CHIION |
=0,4 A. OnpenenuTts CONMPOTUBICHHE BHEIIHEH mend. (8,5 Om).

161. Amnepmerp ¢ conporuienueM r = 0,02 OM paccuuTan Ha U3MEpPEHUe CUibl Toka 10 |
=1 A. KakoBo JOMKHO OBITH CONPOTHUBIEHHUE IIYHTA, YTOOBI 3TUM MHPUOOPOM MOMKHO OBLIO
n3MepuTh Tok cuioit Ao [ 1=10 A. (2,22 mOwm)

162. UcTtounnka Toka 3. 1. ¢c. E=1,5 B gaer Bo BHemHIo nemnes Tok cuioi I =1 A.
BuyTtpennee compotuBieHue wuctouHnka toka r = 0,2 Om. Onpeaenuts ko3 UIIHEHT
MOJIC3HOTO JCHCTBUS UCTOYHUKA TOKA. (86,6%)

163. /IBa aseMeHTa ¢ OJUHAKOBBIMHU 3. 1. ¢. E=1,6 B 1 BHyTpeHHMMH CONIPOTUBIICHUSIMH
rn=0,2 Om u 12=0,8 OM coeauHEHbl NapaUIEIbHO M BKJIIOYEHbl BO BHEIIHIOW IIE€Mb
conpotuBnenuem r=0,64 Om. Haiitu cuity Toka B ienu. (2 A)

164. UYepe3 rpaduroBblii MpoBOAHUK B (opme mapamienunena umHoW L=3 cM #u
IJIOIIA/IbI0 TONepeyHoro cedenus S=30 MMm?  wumer Tok cwioii I =5 A. Haiiti majenue
HaMpsDKeHUsS Ha KOHIAX rpaduToBoro npoBoaHuka. (19,5 mB)



165. 3. n. c. 6arapeun E=50 B, BHyrpenHee conporuBneHue r=3 Owm. Haiitu cuny Toka B
LENU U HaIpspKEHUE, N0Jl KOTOPhIM HAaXOJWUTCS BHELIHSS L€Mb, €CJIU €€ CONpOTHUBIIeHUE 11=17
Owm. (2,5 A; 42,5 B)

166. Kakoe 106aBoYHOE COMPOTUBICHUE HAIO BKJIFOYUTH TMOCICIOBATEIIBHO C JIAMITOYKOH,
paccuntanHoi Ha Hampspbkenne U =120 B u mommocts N = 60 Br, uroObl oHa naBana
HOpMaJbHBIA Hakasl npu HanpspkeHuu Ui= 220 B? Ckoabko METpOB HUXPOMOBOU IPOBOJIOKU
mramerpoM d = 0,5 MM TTOHAIOOUTCS Ha M3TOTOBJICHHE Takoro conpotuBieHus? (200 Om; 39,3
M)

167. DnekrpomoTop, norpedistonuii Tok [ =10 A, pacnonoxeH Ha paccTosSTHUU 1=2 KM OT
reHepartopa, jgawoulero HampspkeHue U = 220 B. Mortop coeluHEH C reHepatopoM MeEAHBIMU
npoBogamu. Halitu ceuenue noaBoAsIILIUX IPOBOJIOB, €CIU MOTEPS HANIPSHKEHUS B TpoBoiax 8%.
(38,8 Mm?).

168. Kakoii JIMHEI HY)KHO B35Th HUKETMHOBYIO MPOBOJIOKY ceueHneM S=0,05 Mm? s
yCTpOIICTBA KUMATUIBLHUKA, B KOTOPOM 32 BpeMs t =15 MUH MOXHO BCKHUISITUTh BOAY 00BEMOM
V =1 1, B3saryio npu temmeparype t1 =10°C? Hanpsokenne B cetm U =110 B, k. m. 1.
kunsTuiIbHUKa N = 60%. (2,2 m).

169. OmpenenuTh MOIIHOCTH H CHIY TOKa, NOTPEOIIEMYIO DJIEKTPOMOTOPOM,
MPUBOJSALIMM B JIEHCTBHE HACOCHYIO YCTAHOBKY, CHAOXKaIOLIyI0 BOJOH KHUBOTHOBOIYECKYIO
depMy ¢ cyTodHEIM pacxooM Bojsl oosemoM V=30 M3, Bona momaercs Ha Boicoty h =20 M. K.
1. 1. yctaHoBkH 1 =80%, Hanpsbkenue B cetu U = 220 B, motop pabortaer t = 6 u B cyrku. (0,91
kB; 4,14 A)

170. B memHOM TIpoBOJIe [UIMHOHN | = 2 M W IO pI0 TIOTIepedyHoTo ceueHus S=0,4 MM?,
uaer Tok. [lpm sToM B Kaxaywo cekyHAy Bwiaensere» temnora Q=0,35 JIx. Ckoibko
AIIEKTPOHOB MPOXOAMT Yepe3 IMOMNepeyHOe CeYeHHe JTOro TMpoBojgHMKa 3a t =1 c¢?
(1,27-10% snexrpon/c)

171. OmnpenenuTh TeMmIlepaTypy IMOYBBI, B KOTOPYIO IMOMEIICHA TepMoIapa XKejine30 —
KOHCTaHTaM ¢ moctossaHoi o =50 MkB/°C, eciam cTpenka BKIIOYEHHOTO B II€Mb TEPMOIAPHI
rajpBaHomMeTpa ¢ IeHOM naeneHuss 1 MKA u comportuBieHueM r =10 Om otknonsierca Ha 40
neneHuid. Bropoil cnmaii TepMonapbl NMOrpy:keH B Taromuid Jieql. CONnpOTUBICHUEM TEpPMOMAPhI
npeHedpeus. (8° C)

172. Tepmomapa c compotuBieHueM r1 = 6 Om m moctossHHOW o = 0,05 mB/rpan,
MOJIKTIOUEHa K IalbBAaHOMETPY C CONMPOTHBIEHHEM =14 OM u dyBcTBUTENIbHOCTHIO 1=108 A,
Onpenenut MUHUMaJIbHOE W3MEHEHHE TEeMIIepaTypbl, KOTOPOE MO3BOJISIET OINPEACTUTh 3Ta
tepmomnapa. (0.004 K)

173. Cuna Toka I B 1enu, cocrosiield u3 TepMonapbl ¢ CONMPOTUBICHUEM r1i=4 Om u
rajgbBaHoMeTpa ¢ conpoTusieHueM rz = 80 Om, paBHa 26 MKA Npu pa3HOCTU TEMIIEPATYp CIAECB
At = 50° C. OnpenenuTs NOCTOAHHYIO TepMmomnapsl. (43,8 MxB/°C).

174. Opun cnait Tepmonapsl ¢ nocrossHHON o =50 MkB/°C momenieH B meyb, Ipyroi — B
tatomuit sen. CTpenka rajbBaHOMETpa, MOJKIIOYEHHOTO K TepMomape, OTKIOHWIACH IPU 3TOM
Ha n = 200 penenwmii. OnpenenuTs TEMIEpaTypy B IEUYH, €CIIM COMPOTHUBIIEHUE TalbBAHOMETPA
BMecTe ¢ TepMmonapoii r =1 Om, a 0IHO JieJIeHre ero IIKaJIbl COOTBETCTBYET CHJIe TOKAa B 1 MKA
(4yBCTBUTEIBHOCTH TaIbBAHOMETPA). (40° Q).

175. Tepmomnapa Meap — KOHCTaHTaH comnpotuBieHueM r1 = 10 OM mpucoeanHeHa K
rajibBaHoMeTpy comnpotusieHueM 12 =100 Om. OxpumH cnail TepMmomapbl HaxOAWTCS INpU
temneparype t1 =22° C, apyroil momemieH B ctor ceHa. Cuna Toka B nemu | = 6,25 MKA.
[TocrosinHas Tepmornapsl o = 43 MxB/°C. Onpenenuts Temneparypy cexa B crore. (37° C).

176. Cuna toka | B memu, cocrosimed U3 TepMomapbl compoTuBieHueM ri= 4 OM u
rajJlbBaHOMeTpa ¢ conpoTuBiaeHueM r2 = 80 OM, paBHa 26 MKA Ipu pa3HOCTH TEMIIEPATyp CIAacB
At =50° C. Onpenenuts nNocTostHHY0 TepMonapsl. (44 mxB/C).

IIpouenypa oneHuBaHMsA KOHTPOJIbHBIX padoT



OOyuaromuecs: BBIIOJIHIIOT KOHTPOJIbHBIE PAaOOThI CaMOCTOSTENIFHO TOCIE W3YYCHHS
OTIpesieNIeHHON TeMbl. B cocTaB KOHTPOJIBHOM pabOThl BXOJAT HE TOJBKO CTaHAAPTHHIC 3a1auH,
HO M 33J]a4yl C MPAKTHUECKUM cojepkanneM. KoHnTposbHast paboTa coCTaBIsIeTCs 1O BapHAHTaM.
[Ipu omeHKe ypOBHSI BBINIOJHEHUS KOHTPOJBHOH pabOTHIl, B COOTBETCTBHM C MOCTaBICHHBIMHU
LHeJIMU U 3aJadyaMM Ul JJaHHOTO BUJA YYEOHON JAEATEIbHOCTU YCTAHOBJIEHBI CIIEAYIOILUE
KPUTEPUU:

— YMEHHME CaMOCTOSATEIbHO IPOAaHAIM3UPOBATh YCIOBHUE KaXKIOW 3ajaud U BBHIOpaTh
METO/1 PELLIECHUS;

— YMEHHE NPaBUIbHO U JIOTUYHO MIPOBECTU PELLIEHUE 3a/1aY;

— cJIeJIaTh TOUHBIE PacueThl U MOJYYUTh BEPHBIN OTBET.

[Ipu oneHke onpeaenseTcs MOCIEI0BATENbHOCTh U JIOTUYHOCTh IPUBEIEHHBIX PacyeTOB

B 3aJaye, KaueCTBO pEIICHMs], MOJTY4EHHE NPAaBUIBHOTO OTBETA, YHUCIO M XapaKTep OLIMOOK
(CyliecTBeHHbIE WIIM HECYIIECTBEHHBIE).

[lo pesynbraraM BBINOJHEHUS KOHTPOJIHBIX pPabOT 00ydaromeMycsi BbICTABIISETCS
OILICHKA.

Kpurtepun oueHKkH KOHTPOJIbHOM padoThI

BricTtaBnsercs oneHka:

— (IATH», €CM OOYyYaroIIMiCs TOKa3ajdl yMEHHE CaMOCTOSTEIBHO IMPOAHATU3UPOBATH
YCIIOBHE KXKIOW 3a7adud W BBIOpaTh METOJ pEIICHUsS; BCE 3aJaud peIIeHbl BEepHO 0Oe3
JIOTHYECKHX OIIHOO0K;

— «UeTBIpe», eciu 00yJaroIuiics mokazaja yMEHHe MPaBUIIbHO U JIOTHYHO MCIOJIb30BaTh
(hopMYJIBI 1 METOIBI pEIIEHUs, HO IOMYCTHJI He O60siee NBYX OmHOOK.

— «Tpu», eciu  OoOyyalomwuiicss  ToKa3an  cmaboe  yMEHHE  CaMOCTOSTENBHO
MPOAHAJIM3UPOBATh YCIOBHE KaXJOW 3aJauyd M BbIOpaTh MPaBUJIBHBIA METOJ pEeIleHus,
HEMPaBWIBHO BBIOpAJ OJHY WM JIB€ (GOPMYIIBI, TOMYCTHI BEIYUCIUTENbHBIE OIIUOKH;

— «JIBay, €CIM 0OyJarOIINIICS pemmI mpaBuibHO MeHee 50% 3am1anuii;

— «OJMHY, eclii 00OyJaIoLUICs HE MPUCTYNAI K PEIICHUIO 3a1aHUH.

Bonpocs! nu1s 3amutsl pedpepara

1. Kakoe siBienue (mpoiiecc, 3aK0H) JISKHUT B OCHOBE paccCMaTpUBaeMOro Borpoca?

2. Kakoe Guonornyeckoe JeicTBHE OKa3bIBAET U3yuyaeMoe siBIeHHE?

3. Kakoe mpumeHeHHe HAXOIUT U3y4aeMoe SIBJICHUE B MPAKTUKE C/X MPOU3BOJACTBA, MEIUIIMHE
WU BeTepUHAPHUU?

4. ChopmynupyiiTe OCHOBHOM (pU3MUECKUIT 3aKOH, JIEXKAIIHN B OCHOBE N3y4aeMOT0 SIBIICHHS WU
nporecca?

5. Kakumu pu3nyeckumu CBOMCTBAMHU 00JIaal0T MaTepraiibl, 0 KOTOPBIX BBl pacckazain?

6. B uem 3akirouaeTcsi MPUHLMIT MEXaHU3Ma JIEHCTBHS YCTPOMCTBA, O KOTOPOM BBI pacckazanu?
7. Kak M0oxHO ocnabuth (ycunuThb) 3GGheKT NeHCTBUS SBICHUS WM MPOIecca, 0 KOTOPOM BbI
pacckazanu?

8. UTo HOBOTO BBI y3HAIH, KOTJ]a TOTOBHIHU pedepart?

9. Kak paccmarpuBaeMoe BamH siBIeHHE (IIPOLIECC, 3aKOH, YCTPOWCTBO) MOXKET OBITh
WCIOJIb30BAaHO B Balllel Oyayliei npodeccuoHanbHON AeATeIbHOCTH?

10. Kakne wcrouHuku WH(OpPMAIMH, KOTOPHIE BBl MCHOJB30BAIM MPH MOJITOTOBKE pedepara,
00JIbIIIe BCETO BaM MOMOTJIH U COJIEpKaIH 0oJiee MOTHYI0 U MHTEPECHYIO [T Bac HH(popMaruio?
11. TTouemy BbI BEIOpaId IMEHHO 3TY TEMY Il COOOIIECHHS?

IMpouenypa oueHuBanus pedepara



Ha 3amury pedepara, cocrosmiyro U3 A0KIaaa ¥ OTBETOB Ha BOMPOCHI, oTBoauTCs 10-15
MUHYT.

[Ipu ouenke pedepara UCTIONB3yeTCs CIEAYIOIINE KPUTEPHHU:

— COOTBETCTBHE pedepara 3asBICHHON TeMe, IOCTABICHHOH 1M U 3a7a4aM;

— MPOOJIEMHOCTh TEMBI WJIH €€ aKTyaJbHOCTb;

— HOBM3HA WM OPUTHHAIBHOCTh HOJYYEHHBIX PE3YJIbTaTOB;

— rIyOWHA | MTOJIHOTA PACCMOTPEHUS TEMBL;

— Jl0Ka3arenpHas 0a3a, apryMEeHTUPOBAHHOCTh, 000CHOBAHHOCTD BBIBOJIOB IO TEME;

— JIOTUYHOCTh, CTPYKTYPHUPOBAHHOCTD, IIEIOCTHOCTH M3JIOKEHUS pedepara;

— peueBas KyJabTypa Hpu 3amure pedepara (CTHIb H3JI0KEHUS, SICHOCTb, YETKOCTb,
JAKOHUYHOCTb, KpacoTa s3blKa, Y4e€T ayAUTOPHM, OSMOIMOHAIbHBIA PHUCYHOK peud,
JOXOTYUBOCTh, IYHKTYaJIbHOCTb, HEBEpPOaJbHOE  COMPOBOXKICHHE, OXKUBJICHHE peuu
adopuzMamu, IpUMepaMu, IUTaTaMu U T.1.);

— UCTOJIb30BaHUE CCHUIKM Ha MH(OPMALMOHHbBIE PECYPCHI (CAlThI, JIUTEPATYPA);

— HaIJBITHOCTh U TIPE3EHTA0CIBHOCTD (eciu TpeOyeTcs);

— CaMOCTOSTENbHOCTh CYKICHHI, BIaJeHHE MaTephaioM, KOMIETEHTHOCTh IO TeMe
pedepara.

Ecnu 3amuTa pedepara cBOAUTCS K KPAaTKOMY COOOIICHUIO 5 — 7 MUHYT M HE MOXKET JIaTh
MIOJIHOTO MPECTABIIEHUS O MIPOBEIEHHON paboTe, TO OI[EHUBAIOTCS OTBETHI HA BOIIPOCHI.

Kpurepun oueHku

3a 3amuTy pedepaTta BbICTABISETCS OLICHKA:

«3aureHo», ecnu pedepar COOTBETCTBYET KPHUTEPHUSIM TMPOLEIYyphl OLEHUBAHUS U
oOyyarouuiicss OTBETHJI Ha BCE MPEUIOKEHHbIE BONPOCHI MPABUIBHO, YETKO, YOETUTENbHO,
M0Ka3aB XOpOoIllMe 3HaHUs Mo TeMe pedepara u MpoAEeMOHCTPUPOBAII BIIaJICHUE MaTepUaIoM;

«He 3auteHo», eciu pedepar He cooTBeTcTBYeT OOJIbIIEH YaCTH KPUTEPUEB MPOLIEAYPhI
OllCHMBaHMSI W  oOyyarouuiics OTBETHJI HE Ha BCE IPEUIOKEHHBIE  BOIPOCHI;
MIPOJIEMOHCTPUPOBAI HETIOJIHOE BIIaJICHUE MaTepUalioM Io TeMe pedepara, JOMyCTUI HECKOJIBKO
CYIIECTBEHHBIX OLIUOOK ITPU OTBETE.



