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1. [lepeyens MIAHMPYEMBIX Pe3yJbTATOB 00y4eHH O AUCHMILIMHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATaAMM 0CBOEHHUsI 00pa30BaTeIbHO MPOrpPaMMbI

Koo
Komne-
meHyuu

Pe3yanaTH OCBOCHU

NHaukaTop 10CTHXEHUS
KOMIIETEHIUHN

[lepeveHb TIIaHUPYEMBIX
pe3yIbTaTOB O0yUYEHUS 10
AUCHUIIIINHE

OIIK-1

Crioco0eH peraTth
TUTIOBBIE 337291
podeCCHOHATBHOM
JeSITENBHOCTH Ha
OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTEMAaTUYCCKUX U
€CTCCTBCHHBIX HAYK C
MIPUMEHEHUEM
nH(pOpMaLTHOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOT U

NJI-3 oui-1 Mcrionb3yer 3HaHUS
OCHOBHBIX 3aKOHOB (DU3HKH,
HEOOXOUMBIX ISl PEIICHUSI

TUIOBBIX 33]1a4 B 00J1aCTH
po¢heCCUOHATBHOM
JeSITEIEHOCTH

3Hamy:
- CoBpeMeHHbIE (pHU3nYecKue
peCTaBICHUS 00 OKPYKAIOIIeM
4eITOBEKa COBPEMEHHOM — MHUPE.
-OyHnaMeHTaIBHBIC (PU3UUCCKIC
[TOHSATHS;, 3aKOHEI U SIBJICHUS,
TPaHUIBI UX TPUMEHIUMOCTH.
-Haznauenne u mpuHIHITEL
JEUCTBUS BaXKHEHIIINX
(usudeckux mpuodOpoB.
ymembs:

- OOBACHATH
HaOIr0JaeMBbIE

OCHOBHBIE
NPUPOITHBIE H
TEXHOT€HHbIE SIBIICHUS "
3P PeKTHI c TIO3UITIH
(yHIAMEHTANBHBIX  (PU3MYECKIX
[IPEICTABICHUMN.

-PabGorate C ammapatypoit ms

br3rIecKux HCCIIEI0BAHHH.
IIpoBoauTh br3nueckuit
9KCTIEPUMEHT U OLCHUBATh
MOTPENTHOCTh H3MEPEHHH.
enadema:

- Hasrixkom NPOBEACHUS
(U3MYECKOr0 IKCIEpPUMEHTa, B
TOM qucie MIPaBUIIBHO
9KCIUTyaTHPOBATh OCHOBHBIE
mpubopsl M 00OpyJOBaHHE B
COBPEMEHHOM ¢bu3IIecKoi
nmabopaTopuu.

2. MecTo IMCHUILINHBI B CTPYKTYpe 00pa30BaTeIbHOIl MPOrpaMmbl

JlanHass TUCHUIIIMHA OTHOCUTCA K broxky [ 00s3arenbHON 4YacTh 00pa3oBaTelbHOU
IPOrpamMMBL.
Jns w3ydeHus JAUCUMIUIMHBI HEOOXOJMMBI 3HAHUA B O0JIaCTU: 6 coomeemcmeuu ¢
gedepanvuvim  20cy0apcmeeHHbiM  00PA308AMENbHBIM —CHIAHOAPMOM CpedHe20 (NOaH020) 00we2o
obpazosanus no npeomemy Dusuka.
Qu3uka SBISETCS MPENIISCTBYIONMEH MUCHUIUIMHON AN AUCUUIUINH: UH@OpMamuka u

yughposvie mexuono2ulU,

yughposvie mexuHono2uu 8 NPOPECCUOHANLHOU  OesMeNbHOCU,

bezonacHocme Jcu3HeoesmeNbHOCmU, 66e0eHuUe 8 NPOecCUOHATbHYIO 0esmeNbHOCHb, OCHO8bl
HAYYHBIX UCCTIE008AHULL.

JucuuniuHa u3y4aercs Ha 1 Kypce B 2 cemecTpe 1o O4HOi ¢opme oOyueHus, Ha |
Kypce B 2 ceMecTpe — 3a04HOoi opme 0OyueHusl.




3. O0beM AUCUUITUHBI M BUIbI Y4e0HOI padoThl
OO011ast TPyI0EMKOCTh TUCIHMITIHHBI cocTaBisieT 108 wacoB (3 3a4eTHBIX €AMHHUII).

Bun yuebHo# paboThI Ounas popma 3aounas popma
Bcero CEMECTP Bcero CEMECTP
4acoB 2 4acoB

2
AyIUTOPHbIE 3aHATHSA 48 48 14 14
(Bcero)
B Tom uucie: - - - -
JlexninoHHOrO THIIA 16 16 6 6
CeMuHapCKOTO THIA 32 32 8 8
CamocrosiTeJIibHasi padoTa 60 60 94 94
(Bcero)
B Tom umcie: - - - -
[TpopaboTka MmaTepuana 30 30 70 70
JICKITUH, TTOATOTOBKA K
3aHATUSIM
CamocrosiTenbHOE U3YyUEHUE 4 4
TEeM
Pedepar 16 16 - -
KoHnTponbHble paboTh 10 10 24 24
Bun npomexxyrounon 3a4eT 3a4eT
aTTecTaluu (3a4eT, SK3aMeH)
OO61mas Tpy10eMKOCTb:
4acoB 108 108 108 108
3a4CTHBIX CAMHUIL 3 3 3 3

4. Coaep:xaHue I CUMILIMHBI

4.1. Conepxxanue pa3iejoB TUCHUINTHHBI

Ne HaumenoBanue pasnena Coneprxanue pasnena
/m JACHUTLIAHBI
1 2 3
1. duznyecKne 0CHOBBI Beenenne B ¢usuky. IIpeamer ¢usuku. CoBpeMeHHas (u3nkKa Kak
MEXaHUKH KylbTypa  HAOJIOJCHUHA,  MOICTHPOBAHHUS,  IKCICPUMEHTAILHOTO

UCCIIEIOBAHNS M KOJIMYECTBEHHOTO MPOTHO3UPOBAHUS SBICHUH IPUPOJIBL.
Ces3b (u3UKKM ¢ IpyruMu Haykamu. OTHOCHTEJBHBIH U NPUOJIMIKEHHBIH
XapakTep JIoObIX HaOMoeHni 1 n3MepeHnii. OCHOBHBIC U MTPOU3BO/IHBIC
€IMHNLBI U3MEpEeHHs (HPH3MYECKUX BEJIMUNH.

OCHOBBl KMHEMATUKU. XapaKTEPUCTHKH MOCTYNATEIbHOrO IBMXKEHUS U
Bpall[aTeIbHOTO JBIKEHUS. MeXaHHUecKoe ABHXKEHHE. XapaKTepPUCTUKU
MOCTYNATENIbHOIO  JIBUKEHUS:  TPAaeKTOpHUsl, IMyTb, IEpEMELICHUE,
CKOpPOCTh, YCKOpEHHE (cpelHee W MTHOBEHHOE), TAHICHIHAIBHOE W
LEHTPOCTPEMHUTENBHOE. B3anmMocss3p XapaKTePUCTHK npu
NPSIMOJIMHETHOM U KPUBOJMHENHOM JABU)KECHHUU.

XapaKTepI/ICTI/IKI/I KMHEMATUKN BpallaTCJIbHOTO JBWIKCHUSA: YIJIOBasg
CKOPOCTb, YIJIOBOC€ YCKOPCHHUEC (cpe}mee u MI‘HOBGHHOC). Bzaumocss3b
XapaKTCPUCTHUK.

I[I/IHEIMI/IKa NOCTYyNaTCJIbHOTO ABUIKCHUA. I[I/IHaMI/IKa NOCTYIIATCIILHOT'O




IBUXEeHMsI. Macca Tena, B3anMoaelicTBre u cuia. 3akonsl Hetotona (1, 2,
3). ®yHnaMeHTaIbHBIE B3aUMOJICHCTBUS M BUJBI CHJI. 3aKOH W3MECHEHUS
HMITyZIbCa, 3aKOH COXPAaHEHUS WMIIyJbCa B H30JHPOBAaHHOW CHCTEME.
Pabora, montHOCTB, 3Heprus. ['paduyeckoe n3obpakeHue padOTHL. 3aK0OH
COXPAaHEHHUS MOJIHOM MEXaHNUECKON SHEPTUHU.

JuHamuka BpaliatenbHOro ABMKEHUS. MOMEHT MHEpIMM MaTepUalbHON
TOYKH, Tena. MomeHT Bpamaronield cuiibl. OCHOBHOW 3aKOH AWHAMUKHU
BpamaTenbHOTO  JIBWKEHWs. (2-f  3akoH  HproroHa).  DHeprus
MOTCHIATbHAS ¥ KHHETHYECKas BPAI[aTeIbHOTO JBIDKCHUSI.
Mexannueckue xonebanus. Pesonanc. ['apmoHnueckoe koiebaHue U ero
XapaKTepUCTUKU: CMELIeHHe, aMIUIUTyJa, 4YacTtora, ¢asa. YpaBHEHHE
KonebaHust U ero rpaguk. Marematuueckuii U (U3MYECKUIl MasTHUKH.
BeiBox dopmynbl neprona. 3aTyxarollue ¥ BBIHYXKJICHHBIE KoJieOaHMS,
aBTOKOJIeOanus. Pe3oHaHc, ero nposiBJICHUE 1 UCIIOIb30BaHKe. Bubpanusi.
BoutHOBBIE Iponieccsl. [IpogoibHbIe U oNepeyHble BOIHEL. [IJIMHA BOJIHBL,
WHTEHCHBHOCTb, ypPaBHEHHE BOJHBL. 3BYK, HH(Pa3ByK, YyIbTPa3BYK,
XapaKTepUCTUKH  3ByKa.  lIcmomp3oBaHME — aKyCTHYECKHMX  BOJH.
Korepentnsie BomHbl. OTpakeHHe 3ByKa. BonHOBBIE — SIBICHHS:
mudpaknus, nHTepdepeHnus. Y cnoBus MakcCuMyMa 1 MUHAUMyMa. OpoHT
BousiHBL. [Ipuniun I'tolirenca — @peHens. DIeMEHTHI ClIeUaIbHON TeOpUn
OTHOCHUTEJIBHOCTH.

MouJiekyasipHas
(pusuka u
TePMOAUHAMHUKA

OcnoBubie nonoxenuss MKT. [peanockiiku u omnbITHOE 00OCHOBaHME.
I'a3bl, mpeansHeli ra3. JlaBneHue rasa. OCHOBHOE ypaBHEHHE TEOPHHU
H7ICAIEHOTO Ta3a.

l'azoBrie 3akoHbl. YpaBHeHue MenaeneeBa-Kianelipona. YpaBHeHue
COCTOSIHUS HACAIBHOTO ra3a.

Pacnipenenenne sHepruy 10 CTENEHAM CBOOOIBI.

Tlousate o wuywncne creneHeil cBoOoApl. Ymcino cremeHeil CcBOOOIBI
MOJIEKYJIBl HJ€albHOro rasa. Teopema boibliMaHa O paBHOMEPHOM
pacIipeielieHH YHEPTHU 110 CTeneHsIM cBo00Abl. CpemHssi KUHETHYeCKas
SHEPTHs, MPUXOASIIASCS HA OJHY CTENIEHb CBOOOIBI MOJICKYJIbI.

IlonHast KMHeTHMUYECKas >HEPTUs MOJIEKYNbl raza. BHYTpeHHsSS 3Heprus
mo0oil Maccel Taza. MONEKYISIpHO — KHHETHYECKOE TOJIKOBAHUE
TeMIiepaTypsl. AOCONIOTHas TeMmIeparypa. YIelbHbIE M MOJISIPHBIC
TEIUIOEMKOCTH  Ta3oB. (Du3HuecKuid  CMBICI  MOJSIPHOM  Ta3oBOM
MIOCTOSIHHOM.

Crpoenne xuakoctei W TBepiablx Tesl. OCOOCHHOCTH  CTPOEHUS
JKUAKOCTEH W TBEpIABbIX Tell. BHyTpeHHee MOJIEKYJSIDHOE NaBICHUE B
XKHUIKOCTH. [IoBepXHOCTHOE HATsDKEHNE U CBOOOTHASI SHEPTHsl.
MonekymsipHbIe SIBIICHUS B JKHJIKOCTSIX. CMmaunBaeMocCTb,
HecMauynBaeMocTh. KammuiapHele sBneHus. Da3oBble MpPEBpalCHUSA,
JrarpaMma COCTOSIHMSA BelecTBa. Mcnapenue, KoHAeH cays, KHUIICHHE.
®a3zoBele npespaieHus. HacelueHHblil nap. JlaBiaeHue HAaCBHILIEHHOTO
napa. Kputudeckass Temmeparypa. AOCONIOTHasg, MaKCHMalbHasl,
OTHOCHTEJIbHASL BIAXXHOCTh. Touka pocsl. [lnaBieHue 1 KpucTauIU3amus.
Bosronka.

l-e nawyano rtepmoguHamuku. PaboTa, coBepmiaemas NpH W3MEHEHHH
o0beMa Tasa.

AnmunabatHeiii mpomecc. Pabora aamabaTHOTO Tmpoliecca, aauabaTHoe
n3MeHeHHne o0beMa rasa, ainabaTH4ecKuii pouecc B MPUPOIE U TEXHHUKE.
WneanbHas Tennosas MallluHa.

Kpyroeele mnpoueccsl. WpaeanbHas TemnoBas MamuHa. IIpsamoil u
obpatuelii k. ukn KapHo. 2-¢ Havano TepMoJuMHAMHUKH. DHTPOIHS.
3-e HayaJo TepMOANHAMHUKY.

JIEKTPUYECTBO U
MAarHeTH3M

Onektpuueckoe Tosie. XapaKTePUCTHKH JJIEKTPOCTATUYECKOTO  IOJIS:
Haps>KEHHOCTD, JIMHUH HaIMps)KECHHOCTH, HaIlpsH>KEHHOCTDb T10JIs1
ToyeyHoro 3apsiia. OTHOPOIHOE TOJie, MOTEHIMAN, MOTEHLHANT OIS
TOYCYHOT' O 3apsnaa. 3KBI/IHOT€HHI/I3HBHBIC TIOBEPXHOCTH. CBS[BI)
HAMPSKEHHOCTH M MTOTCHIIHATIA.

DNEKTPOEMKOCTb. Konpnencaropsl. DNEKTPOEMKOCTh TJIOCKOTO
KOHJICHCATOpa.  DJHEPrus  3apsDKCHHOTO — NPOBOJHHKA.  DHEPrHs




3apsHKEHHOT0 KOHJCHCATOpa. J{MAJIEKTPHUKH B JICKTPUICCKOM II0JIC.
Onextpuueckuit Tok. ['enepartop, croponnue cuibl. IJIC. 3akon Oma mmst
ydacTka 1emnu, B nuddepeHnpansaoi popme st 3aMKHyTOH 1ienn. Tok B
METAJUIMIECKHUX MPOBOAHMKaX. CONPOTHBIIEHNE, 3aBUCHMOCTb YICITEHOTO
COIIPOTHBIICHHS IIPOBOTHIKA OT TeMIeparypsl. Tepmopesuctopsl. Pabora
1 MOIIHOCTB TOKA.

[NomynpoBogHUKY. Tumbt TIPOBOTUMOCTH IOy TIPOBOTHUKOB.
CoOcCTBeHHAsT ¥ MPUMECHAs MPOBOJAUMOCTh. 3aBHCUMOCTh IPOBOJAMMOCTH
MTOJTYTIPOBOTHUKOB OT TEMIIEpaTyphl. [IpiMeHeHe TOIyIpOBOIHUKOB, UX
HCTIOJIB30BaHUE B CEIIECKOM XO3SIHCTBE.

MaruutHOe mone. VICTOYHMKM MarHUTHOTO IIOJs, ero oOHapyXeHHe U
n3o0pakeHue.  XapaKTEPUCTHKH  MArHUTHOTO  TOJI:  HMHAYKIIHS
MarHUTHOTO MOJIs, TMHUM UHAYKIKU. 3akoH Ammnepa. 3akoH buo — CaBapa
— Jlanmaca, ero npuiioxeHus. XapakTePUCTUKA MaTHUTHOTO MOJIS 3EMITH.
JlnamMarHeTHKH, MapaMarHeTHKH, (heppoOMarHeTHKH. MarnuTHas
MPOHUIAEMOCTh. [10TOK MAarHUTHOW UHIYKITMH. MarHUTHBIA THUCTEPE3UC.
KooaprurueHas cuna. MarHUTOMSTKAC ¥ MATHUTOXECTKAC MaTCPHUAIBI.
OJeKTpOMarHuTHas  WHAYKIOUSA.  ODJCKTPOMAarHUTHBIE  KOJeOaHWS.

CBoOozIHBIC M BBIHY)KJICHHBIE KoyebaHus. Pe3oHaHC. DieKkTpoMarHuTHas
nHaykius.  3akoH @Papazges. mnpaBwio Jlenma. IlepemeHHBIM TOK.
Tparcpopmaroper. Tokn @yko. Camonmuaykius, IAC, HHIYKTUBHOCTS.
VYpaBHeHus Makcaesia.

OnTuka Ceet kak anekTpoMarHuTHas BosiHa. [lormomenue ceera. 3akon byrepa.
dotoaddexT: BHEIIHNK W BHyTpeHHUI. 3akoHbl QoTodddexra. KpacHas
rpanuna (oroddpdekra. XuMUUECKOe NEHCTBHE cBeTa. |lapHHUKOBBIN
3¢ dexr.

Otpaxenue u npenomienue. Marepdepennus. KorepeHTHbIC HCTOYHUKH
1 METOJBI UX MOJYYEHHs. YCIOBHS MHTEP()EPEHINOHHOTO MaKCUMyMa U
MuHHMYMa. VMHTep(dhepeHnnoHHbIE KapTHHBI, CO3/1aBacMble Pa3IMIHBIMHU
ncrouHukamu. Judpakmus cBera u e€ mposiBaeHns. ndpaknunoHHas
pemérka. YcIoBUS MaKCHMyMa, MHHHMyMa. ECTECTBeHHBIH CBeT.
IlonspuzoBanuelii cBer. 3akoH Mamoca. Bpamenue mnockoctu
KoJieOaHUH TOJIIPU30BaHHOTO CBeTa. [IpUHIMI AEHCTBUS MOJISIPUMETpA.
SBneHMe W XapaKTePUCTHUKH  TEIUIOBOTO  JIy4CHCIyCKaHHUA U
mydernornomieHus. 3akoH Credana-bonpimana. 3akon Buna.

ATOMHAsI U siiepHast SnepHas Mopmenb CTpoeHHS arTomMa. JIMCKPEeTHOCTh 3SHEPreTHYECKHUX
dusnka cocrosnuii aroma. Iloctynater bopa. AtomHoe aapo, n3oTonsl. CHekTp
aToMa BOAOPOJa, MpaBmwio otoopa. Ypasuenus [lpenunrepa.

PaaroakTHBHOCTh, €CTECTBEHHBIH CPOK paJMOAKTHBHOCTH. O, [, Yy —
u3nyuyeHue. BiusHue — pagMoOaKTHMBHOCTM  Ha  JKU3HEAEATEIbHOCTH
OpraHu3MoB. 3aKOHBl paJUOaKTHBHOro pacnaja. Ilepumon monypacmnana.
Cpennee BpeMs )KU3HU. AKTUBHOCTB 3JIEMEHTA. DJIEMEHTAPHbIE YaCTHLIbI,
HX XapaKTePUCTUKU. Jyan3M CBOMCTB MUKPOYACTHILI.

4.2. Pa3aennl TUCHUILINHLI U BUABI 3AHATHI
oyHast (popma oOyueHus

Ne HaumenoBanue pasnena Jlexmonnoro | CeMMHapCKOro CP Bcero,
n/n JUCLUTITUHBI THIA THIA 4acoB
1 2 3 4 5 6
1. | ®usnueckue OCHOBBI MEXaHUKU 4 6 12 22
2 | MonekymnsipHas pu3uka u 4 8 16 28
TEpPMOJMHAMHKA
3 | DIeKTpUUECTBO U MarHeTU3M 4 8 14 26
4 | Onruka 2 6 10 18
5 | AtomHas u siiepHas pu3MKa 2 4 8 14
Hroro: 16 32 60 108




3aouHas popma 00ydeHHs

Ne HaumenoBanue pasnena Jlexmonnoro | CeMMHapCKOro CP Bcero,
/i JICLUTITUHBI THIA THIA 4acoB
1 2 3 4 5 6
1. | ®usnueckrue OCHOBBI MEXaHUKU 2 2 20 24
2 | MonekynspHas pusnka u 2 2 36 40
TEPMOJMHAMHKA
3 | DIeKTpUYECTBO M MarHeTU3M 2 4 38 44
4 | Onruka - - - -
5 | AtomHas u sinepHas pusuka - - - -
HUroro: 6 8 94 108
4.3. 3aHATHS CEMHUHAPCKOIO THNA
Ne TpynoeMkocTh
i Ne paznena Tema Py (1ac)
FHCTHITIIHET OYHast 3a04Hast
1 2 3 4 5
1. 1 O6 wu3mepeHHH (PHU3MYECKUX BEIMYMH U O 2 2
IIOTPEIIHOCTSIX U3MEPEHUN.
2 [lonsarue CHJIBI. 3akonel  HproToHa B 2 -
WHEPIUATBHBIX CUCTEMaX OTCUETA.
3 Omnpenenenye  IUIOTHOCTH — TBEpPIOro  Tena 2 -
MPABUIIBHON reoMeTpUIecKoil (hopmbl.
4 2 Onpenenenue IUIOTHOCTH CBIITYYUX TENn 2 -
BOJIFOMEHOMeTpoM JlepmaHTOBa
5 OcHoBHoe ypaBHenne MKT. CnenctBust u3 Hero. 4 2
Pacrnipenenenuie sHeprum mo creneHsiM CBOOOJIBI.
BryTpeHnHss sHEeprus HeanpbHOrOo rasa.
6 Omnpenenenue ko3¢ (HUIIMEHTA BI3KOCTH 2 -
KHUIKOCTH MeToioM CToKca
7 3 Nzyuenne XapaKTEePUCTHK 2 2
AIIEKTPOU3MEPUTETBHBIX npubopoB.  Pacuer
IIOIPEIHOCTEN U3MEPEHUN
8 DeKTpuYecKoe noJe. XapaKkTepuCTUKU 4 -
ANIEKTPOCTATUYECKOTO  TOJIS:  HANpsHKEHHOCTH,
JUHUM HAaNpsHKEHHOCTH, HANPSKEHHOCTb TOJI
TOYEYHOTO 3apsja. OpHOponmHOE  TIOJE,
MOTEHIMAJI, MOTEHITNAJI TT0JISI TOYEYHOTO 3apsiia.
9 W3yuenue >1eKTpon3MepUTENIbHBIX TPUOOPOB 2 2
10 4 Onpenenenne  JAIUHBI  BOJIHBI C  TIOMOIIBIO 2 -
TU(PPaKIHOHHON PeIIeTKH
11 ®oT0od3QpeKT: BHEMIHUNA U BHYTPEHHUH. 3aKOHBI 4 -
dorodddexra.
12 5 ®opmyna [Inanka. ®otosrddext. KBantoBsIit 2 -
MEXaHU3M NOTJIoNeHNs cBeTa. DOTOHBI.
13 SnepHas MOJENb CTPOEHUS aTOMA. 2 -
Hroro: 32 8




4.4, YyeOHble 3aHATHS, Pa3BUBaIONIUe Y 00y4alOMMXCsl HABBIKH KOMAaHIHOW padoThl,
MEKJIUYHOCTHbIE KOMMYHUKAIMH, IPUHATHE PELICHU, TUIePCKHe Ka4ecTBa
He npeaycmorpenst OITIOII

4.5. YueOuble 3aHATUS B (popMe NMPAKTHYECKOH MOATOTOBKH
He npenycmotpenst OITOIT

4.6. IlpuMepHasi TeMaTHKA KYPCOBBIX IPOEKTOB (PadoT)
ne npedycmompeno OIOII.

5. Opra"u3anusi CaMoOCTOSITeJIbHOM PadoThI 00YUYAIOIIUXCSI 110 TUCHHIJINHE

5.1. Tunsbl camocTOsATEIbHON PadoThI M €€ KOHTPOJIb

Tun camocTosiTe/IbHOI padoThI dopma 00yueHust Tekymuit KOHTPOJIb
OYHast 3a04Hast
[IpopaboTka MaTepuaia JEKIHH, 30 70 TECTUPOBAHUE
MOJITOTOBKA K 3aHATHAM
CamocTosATeNbHOE U3yYCHHE TEM 4 TECTUPOBAHUE
WIn
cobeceioBaHue

Kypcosoii mpoexT (padora) - - -

PacuerHo-rpaduueckue paboThI - - -

KonTponbHble paboThl 10 24 3aImUTa
Pedepar 16 - cobecenoBanne
BCETO YacoB: 60 94

5.2. Y4yeOHO-MeTOAMYeCKUe MATePHAJIBI /ISl CAMOCTOSITEILHOM PadoThI:

1. Mexanuka, dactb 1. OOmas ¢usuka: Meroauueckue yKazaHUS [UId BBITOJHEHUS
nabopatopubix padot / TTCXA; ABtop-coct. A.C.CHoxun, N.I'.Xopomes, A.A.JlecHBIX.
— Tromens, 2007. — 40 c.

2. MonexymsipHas ¢usuka, 4acte 2. OOmas ¢usmka: MeToaumueckue yKazaHUS IS
BbIMosIHEHUsT JabopatopHbix pabor / TI'CXA; Asrop-coctaB. A.C.CHoxun, W.I.
Xopomes, FO.H.Pemukos, B.®.I1anbkoB. — Tromens, 2007. — 32 c.

3. DnexTpuvecTBO W MarHeTWs3M, 4dactb 3. OOmast ¢usuka: MeToauuecKue yKa3aHWs JUIs
BbINoHEHUs J1abopatopHbix pabot / TTCXA; ABtop-coct. A.C.CHoxuH, A.A.JlecHBbIX,
N.I". Xopomes. — Tromens, 2007. — 64 c.

4. Ontuka, yactb 4. OOmas ¢uszuka: Meroauueckue yKa3aHUs Uil BBINOJHEHUS
nabopatopubix padot / TT'CXA; Atop-coct. A.C.Cuoxun, N.I'. Xopomies, A.A.JIecHBIX.
— Tromens, 2007. 26 c.

5.3. TeMbl, BLIHOCHMbIE HA CAMOCTOSITeJIbHOE H3yYeHHe:
(coenacno mabnuye nynkma 5.1)
1. Bonnossle mporiecchl. [IpomonbHbIe U MonepeyHbie BOTHBL. J[JTMHA BOTHBI, NHTEHCUBHOCTD,
ypaBHEHUE BOJIHBI.
2. 3ByK, uH(Pa3BYK, yIbTPA3BYK, XapaKTEPUCTUKHU 3BYyKa. Mcronp30BaHnEe aKyCTUYECKUX BOJIH.
Korepentnsie BosiHbL. OTpakeHHUE 3BYKA.
3. DJIeMEeHTHI CTIeMATBHON TEOPUH OTHOCHTEIHHOCTH.
4. CtpoeHue KUAKOCTEH 1 TBepbIX Teld. OCOOCHHOCTH CTPOCHHUS KUIKOCTEH W TBEP/IbIX TEJ.
BryTpenHee MoJIeKyIIpHOE TABJIEHHUE B )KUJIKOCTH.
5. ®azoBbie npeBpaiieHus. Haceimennsnii nap. JlaBieHue HachIleHHOTO mapa. Kputnueckas
Temneparypa. AOGCOIOTHAsI, MAaKCUMaJIbHasl, OTHOCUTEIbHAS BIAXKHOCTh. TOYKa POCHI.




6. [lnaBnenue u kpucTayuu3anus. Bo3ronka.

7. 2-e HAa4aJI0 TEPMOJMHAMUKU. DHTPOIHUS. 3-€ HAYaJ0 TePMOANHAMUKH.

8. DnekrpoMarHuTHas ~ HMHAYKIWSA.  OJCKTPOMAarHUTHbIE  KojeOaHws. CBoOomHBIE U
BBIHY’)KJICHHbIE KOJIEOaHMUS.

9. Ilepemennsrii Tok. Tpanchopmaropsl. Toku ®yko. Camounaykuwusi, I/C, HHIYKTUBHOCTD.
VYpaBHenus Maxkcsemia.

10. 3akon Mamtoca. Bpamienue miockocTu KojeOaHWil MOJSpU30BaHHOTO cBeta. [IpuHIUm
NEeHCTBUS MOISIPUMETpA.

11. DnemMeHTapHbIE YACTHIIBI, UX XaPAKTEPUCTUKU. Jyannu3M CBOICTB MUKPOYACTHII.

5.4. Tembl pedpepaToB:

PoJib HOBBIX TEXHOJIOTUI B Pa3BUTUH OOLLECTBA.

Hcropus pa3BUTHS KIIACCHYECKONM MEXAHUKH.

Mup IUCKPETHBIX 0OBEKTOB — MEXaHUYECKUX YACTHII.

CuIibl MHEPLWU U KJIaCCUYeCKas MEXaHUKa.

['mpockonbl 1 UX IPUMEHEHHE.

Hcnonb3oBaHue 3HEPTUM BETPA.

[IpumeHneHne BUOPOBO3ICHCTBHIA.

B0300HOBIIsSIEMBIE HCTOYHUKH SHEPTUH.

Bonoponnas snepreruxa.

0. HerpanummoHHbIe METO/IbI aKKYMYJIUPOBAHUS SHEPIUH.

1. 'mapoauHaMuyeckas HEYCTOHYHUBOCTD )KUJKUX CPE/.

. DHEpPreTU4YecKue pecypchl MUPOBOT'O OKEaHa.

13. MaruauTtHas 06paboTKa BOJIBI.

14. TlepcneKTHBBI UCTIOJIB30BAHHS MAJIBIX THAPOIEKTPOCTAHIMH.

15. BubpanuoHHbIe TEXHOJIOTHH.

16. Pe3oHaHCHBIE U3MEPUTEIBHBIE METOIUKH.

17. Vicnonb30oBaHuE BOJHOBBIX IIPOIIECCOB B COBPEMEHHBIX TEXHOJIOTHUSX (yIapHasi BOJIHA).

18. Mcnionb30BaHue SABICHUN IEPEHOCA B COBPEMEHHBIX TEXHOJIOTMUECKUX MPOLIECaX.

19. Teopus B3psIBa. [IpuMepHI ee NCTIONB30BAHUSI.

20. Cuneprerrka. KoHIENus caMoopraHu3aIiim.

21. CuHepreTHKa U 5KOHOMHKA.

22. Dutponus. Unen U. [IpuroxuHa 1 uX NpuMEHEHHE.

23. DHeprusa. OHTponus. XHWMHUYECKHH TOTEHIMAT W TEPMOJAWHAMUYECKAs TEOPHS
XUMHAYECKOTO CPOJICTBA.

24. IlpuMeHeHMe TeTJIOBbIX HACOCOB.

25. DHeprusi OMOMacCHlI.

26. SIBnenus nepeHoca: muddy3us, TEIUIONPOBOTHOCTh, BHYTPEHHEE TPEHHE.

27. DNEeKTPOCTATUYECKUE MPUCTIOCOOJICHUS B YCTPOHCTBA.

28. CBs3b (U3UKHU C €CTECTBEHHBIMHI HAYKaAMH.
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6. @oHI OLEHOYHBIX Cpeacrs AJIA  NPOBEACHUSA l'lpOMG)KyTO‘-IHOfI aTTeCTalluu
OﬁyanOI[IHXCH Mo JMCIHUIIJIMHE

6.1 IlepeueHb KOMIIETEHIHII M OLEHOYHBIE CPEICTBA HHIAMKATOPA JAOCTHKEHHS
KOMIIETEeHIINH

Koo [Tepeuensb mIaHUPyEMBIX HanmenoBanue
NHaukatop 10CTUKEHUS
Komne- pe3yIbTaTOB O0yUYEHUS 1O OLIEHOYHOTO CPE/ICTBA
KOMIIETEHIIUU
menyuu JMCUUIUIMHE




3HAMb: TectupoBanue
- CoBpeMeHHbIE (PU3HUECKUE BapuanThI

[peICTaBICHUS 00 OKPYKaIOIIeM .
KOHTPOJILHOH pabOThI
YEeIIOBEKa COBPEMCHHOM — MHpE.
-®yHnaMenTabHEE Qrsmaeckue | BOIPOCHI K
TOHSITUS; 3aKOHBI U SIBIICHUS; cobeceI0BaHHIO
TPaHMIIBI UX TPUMEHUMOCTH.
-Ha3na4yenue v mpUHIUIIBI
JEUCTBUS BaXKHEHIIINX
(bu3udecKux mpudopoB.
ymemb:
- OOBACHATD OCHOBHEBIE

HaONIOIaeMble  IPUPOTHBIE M
M-3 ome-1 ICTIONB3YET 3HAHUA | Texporenmbie SIBJICHUS "

OCHOBHBIX 3aKOHOB (DU3HKH, | sdhcpexts c TI03ULIMH

OIK-1 HEOOXOUMBIX JUIS PEIICHHUS | (QYHIAMEHTATBHBIX (U3HIECCKHX
; TUIOBBIX 3a/1a4 B 00JIaCTH IPCACTABICHUH.
poeCcCHOHATBHON -Paborate C anmapatypoil s
JESATENBHOCTH Gbu3HYeCKUX HCCIIeIOBAaHHIA.
IIpoBoauTh bu3nueckuit
9KCIIEPUMEHT U OLICHWBATh
HOTPEIIHOCTb U3MEPEHUN.
enadems:
- Hasbikom MIPOBECHUS
¢U3UIECKOro IKCIIEpPUMEHTa, B
TOM qucie MIPaBUIIBHO
9KCIITyaTHPOBATh OCHOBHBIE
npuboOpel W 00OpYyIOBaHHE B
COBPEMEHHOM (bu3nuecKoit
nabopaTopuu.

6.2. IlIkaJabl OHEHUBAHUA

IIkana ouneHUBaAHUSA TCCTUPOBAHUSA HA 3a4Y€TC

%% BBLINOJHCHUA 3a0AHUSA Pesyabrar
50 — 100 3a4TEHO
menee 50 HE 3a4TEHO

6.4. TunoBble KOHTPOJIbHbIE 32/IaHUS WJIH HHbIE MAaTepPHAJIbI:
YkazaHbl B Ipu1okeHUH 1.

7. TlepeyeHb OCHOBHOW W /JIONMOJIHUTEJIbHOI y4eOHOW JHUTEPaTypbl, HEOOXOAUMON
JJISL OCBOCHM S AMCUUILIMHBI
a) OCHOBHas JTUTepaTypa

0) AOMOJIHUTENbHAS JIUTEpaTypa

1. Tpodumosa, T.M. CoopHUK 33134 10 Kypcy ¢usuku: yued.mocodue. — M.: Bricmias mikona,
1991. - 303 c.:u.

2. bnoxuna, M.E.PykoBoicTBO K 1a00paTOpHBIM paboTaM 10 METUIIMHCKON 1 OMOIOTHYECKOM
¢busuku: yue6.mocoome / M.E.brnoxuna, M.A. Dccaynosa, I'.B. MancypoBa. — M.: [Ipoda,
2002. — 288 c.:u.




3. Bonskenmreiin, B.C. CoopHuk 3am1a4 o odmemy kypey ¢usuku / B.C. BonbkeHImTeHH. —
CII6.: Kamxnsiid mup, 2007.- 328 c.: ui.

4. T'pabosckui, P.U. Kypc pusuku: yueonoe mocooue/ P.M.I'padorckuii. — CII06.: Jlans, 2012.
— 608 c.

8. IlepeueHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UnTepHer"

1 Jlekuuu 1o  Dusuke [OneKkTpoHHBI  pecypc] —  PEeXUM  JOCTyma:
https://www.youtube.com/channel/UCoFET4xcduyXFGdAjnWG8yw

2 Jlexuun 1o ®Dusuke [OnexTponnblii  pecypc] — pexum gocryma:  https:/Ims-
test.gausz.ru/enrol/index.php?id=2745

9. MeToauyeckune yKa3anus AJs 00y4alOUUXCs 10 OCBOCHHIO TUCHUILIMHBI
1. ®uzuka: YyeOHoe mocoOue Mo BHIIOJIHEHHIO KOHTPOJIBHBIX Pa0OT [ DJEeKTpOHHBIN BapraHT] /
Cocr. I1. A. Tlpokonmos, E. A. TIpockypsikoBa. — Tromenb: 'AY Ceseproro 3aypanss, 2017. -
125 c.

10. Ilepeuyenb HHGPOPMAITHOHHBIX TEXHOJIOTHii
1. Onepannonnas cucrema Windows (JuiieH3HOHHO-TIPOTPAMMHOE 00€CIICUCHHE)
2. TTaket npukiagabix mporpamm MS Office 2007 (yHuBepcHTETCKAS JIUIICH3HS)

11. MaTepuajbHO-TeXHHYECKOEe o0ecriedeHne TUCIIHITMHBI

1-23 JlaGopaTopusi ONTHUKH: YCTAaHOBKA JJIi W3MEPCHHS JUIMHBI BOJIHBL. JHQPPaKIHOHHAS
pelIeTka, MeKTPUIECKas J1aMIia, MUKPOCKOII, CTEKJISTHHBIC TUTACTUHBI, MUKPOMETP, BaKyyMHBII
(OTOPNEMEHT, STaloOHHAs JIAMIOYKa, OINTHUYEeCKas CKaMbsi, MHUKpOaMIEpMETp, BOJBTMETD,
MTOTCHIIMOMETP, COSAMHUTEIHLHBIC TPOBO/IA.

1-24 JlaGopatopusi dJIEKTPOCTATHKH ¥  DIIEKTPOAWHAMHUKH: aMIIEPMETPBI, BOJIBTMETPHI
pa3NUYHBIX BUAOB, IOTEHIMOMETP, BOJBTMETP, aMIEPMETp, CONPOTUBJICHUE Harpy3Ku
(peoctar), kmou, uctouyHuk nutanus 200 B, mantorpad, peocrar, K04, 30H], MUCTOYHUK
nutanus 50 B, TepmMucTOp, MarasuH CONPOTUBIIEHUS, TEPMOMETp, TallbBAaHOMETP, KIIIOY,
MOTEHIIUOMETP,  JJEKTPUYECKass IUIMTKA, TaHME€HC - TaJlbBaHOMETP, IOTEHIMOMETP,
NepeKIIrYaTeb, KOMIac, UCTOUYHHUK Toka 50 B.

1-18 JlaGopaTopust MEXaHUKH U MOJIEKYJIsIpHOH ¢u3uku: [Ipubops! o onpeneneHuo MmIOTHOCTH
TBEPJIOro Tella (ABTOPCKOE UCIIOIHEHUE), 110 U3YUEHHUIO KOJeOaTeIbHOTO ABMKEHHS (aBTOPCKOE
HCIIOJIHEHUE), 110 U3YUYEHHUIO BPALATENIbHOTO ABM)KEHUS (aBTOPCKOE UCIIOJIHEHUE), TI0 U3YUEHHIO
BpAIllaTEIbHOIO JBHUXEHHUS (AaBTOPCKOE HCIIOJIHEHUE), M0 ONPEACIICHUIO SBIICHUS BSI3KOCTH
KHUJKOCTU, KO3PPHUIMEHTa TOBEPXHOCTHOTO HATSHXKEHUS KUJIKOCTH (aBTOPCKOE UCTIOTHEHHE).

12. OcoOeHHOCTH OCBOECHHMH MUCHHUIUIMHBI JJIsi WHBAJIHUIAOB H JIMI C OTrPAaHUYEHHBIMH
BO3MOKHOCTSIMU 310POBbSA

OOyueHre 00ydaromUXCsS C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI MPH HEOOXOJAUMOCTH
OCYIIECTBIISICTCS HA OCHOBE aJaNTHPOBAHHON paboueil mporpaMMmbl ¢ UCMOJL30BAHHUEM CIEIHATBHBIX
METOZOB OOyuUeHWs U JUIAKTHUYECKHX MaTEpUaioB, COCTABJIEHHBIX C YYETOM OCOOEHHOCTEH
HCI/IXO(i)I/ISI/IT-IeCKOFO pasBUTUA, HWHAWBUAYAJIbHBIX BO3MOXXHOCTEH U COCTOSIHHUS 300pOBbA TaKHUX
oOyuaronmxcs (00y4aroImerocs).


https://www.youtube.com/channel/UCoFET4xcduyXFGdAjnWG8yw
https://lms-test.gausz.ru/enrol/index.php?id=2745
https://lms-test.gausz.ru/enrol/index.php?id=2745

B mensax ocBoeHust yd4eOHOW MporpaMMbl AMCHUIUIMHB WHBAIWIAAMH M JIHIAMH C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBBSI 00€CTIeUNBACTCA:

* U WHBAJIUAOB W JIUI[ C OTPAaHWYCHHBIMHI BO3MOXKHOCTSIMH 3/I0POBBS 110 3PEHHUIO: pa3MEIICHNE B
JOCTYIHBIX JUJIi OOYYAIOIIUXCS, SBJISFOIIUXCS CICNBIMA WIA CIA0OBUIAIIMMH, MECTaX M B
aJanTUpPOBaHHOW (QopMe ClpaBOYHOW HMH(POPMALUMK O pPACIUCAHMM YYCOHBIX 3aHSATHH;, MPUCYTCTBUC
ACCHCTEHTa, OKa3bIBAIOIIEro 00yJaIoeMycsl HEOOXOIUMYIO TTOMOIIT; BBIITYCK
QIBTCPHATUBHBIX (OPMATOB METOAMYCCKUX MAaTepUaNoB (KpymHbIH mpudT wim ayauodaiis),
WCToNIb30BaHue Bepcum caiita mins crnaboBuasmux OBC IPR BOOKS u cnenmanbHOro MOOMIBHOTO
mpmnoxkenuss [PR BOOKS WV-Reader (mporpamMmbl HEBU3yalbHOTO JOCTyna K WH(GOpMAIny,
MpeIHa3HaYeHHOH 1711 MOOMIIBHBIX YCTPOMCTB, paboTaromux Ha onepannonnoi cucreme Android u iOS,
KOoTOpasi He TpeOyeT crenualbHO 00yYeHHOr0 acCUCTeHTa, T.K. jJroau ¢ OB3 mo 3peHuto paboTaroT co
CBOWIM YCTPOWCTBOM TPHUBBIYHBIM CIIOCOOOM, HWCHOIB3YS CHENHaIbHbIE IITATHBIE IPOTPAMMEI IS
He3psuuX Jitojiei, ¢ kotopbiMu IPR BOOKS WV-Reader nMeeT NoHYIO COBMECTHMOCTB );

*  JUIS WHBAJIMJOB U JIUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 37I0POBbsSI 110 CIIYXY: HaJICKAITUMHU
3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHIE NH(OPMAITUH;

*  JUI1 WHBAJIUIOB M JIAI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3]I0OPOBbS, UMCIOIIUX HApPYIICHUS
OMOPHO-/IBUTATEIBLHOIO allapara: BO3MOXXHOCTh OECIPEISITCTBEHHOIO JIOCTyNa OO0YyYaroIuxcsl B
y4eOHBIC TTOMEIIEHHs, TyaJeTHhIe KOMHATHI M NIPYTHe MoMeIleHusT Kadeaphl, a Takke NpeObIBaHUE B
YKa3aHHBIX  ITOMEIIEHUSIX.

OO0pa3zoBanue OOY4YaAIONUXCS C OrPAaHMYCHHBIMH BO3MOXKHOCTSMHU 3I0POBbS MOXKET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYIMMH OOYYarOIIMMHUCS, TaK W B OTICIBHBIX TPYIIax HIH B
OTJICIbHBIX OPraHU3AIIUAX.



[Ipunoxxenue
1
MuHHCTEPCTBO HAYKHU M BBICIIET0 0Opa3oBanusi PO

®OI'bOY BO I'ocynapcTBeHHbIH arpapHblii yHUBepcUTET CEBEPHOIO
3aypanbsa NHXKEHEPHO-TEXHOJIOTUYECKUII UHCTUTYT

Kadenpa «3ueproodecrneueHus CeIbCKOro X03HUCTBAY

®OH/I OHEHOYHbLIX CPE/ICTB

1o y4eOHo# nucuuruinie «Pu3nkar»

1151 HanpasiieHus moarotoBku 35.03.01 «Jlecnoe gemno»
Oo6pazoBatenbHas nporpamma "PanmonansHoe

JIeCOnoJIb30Banue"

YpoBeHb BhICIIEr0 00pa3oBaHus — OakajiaBpuaT

Pazpabotuuk: cT. mpenoaasarenb, A.B. CraBunkuii

VYTBepKIeHO Ha 3aceaHuH Ka(eapsl

potokod Ne 9 ot «31» mas 2024 r.

-
3aBeayromnuii kadeapoit /L N.B. CaBuyk

Tromens, 2024
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KOHTPOJIBHBIE 3AIAHUA U UHBIE MATEPUAJIBI OHEHKH
3HAHU, YMEHUI, HABBIKOB U (MJIN) ONbITA AeATEJbHOCTH, XapaKTEePU3YIOLIUE

Tanbl GopMUPOBaAHHUS KOMIIETEHIMH B MpoLecce 0CBOEHUS TUCIUIIINHBI
DOU3HKA

Bonpocsl 1191 cobecenoBanus

Paszoenl. ®@usuueckue ocHO8bL MEXAHUKU

UYro Ha3bIBaeTCs Maccoi?

UYTto Ha3bIBaeTCs MIIOTHOCTHIO?

Uro 3HAaUMT W3MEpUTh (HU3NYECKYI0 BennuuHy? [IpsiMbie M1 KOCBEHHBIC U3MEPEHUS, MTPOMaxH,
CUCTEMAaTUYECKHUE U CIy4yalHbIe OIINOKH.

UYro HazpIBaeTcst a0COTOTHON M OTHOCUTENLHON OIIMOKAMH NU3MEPEHHUS?

[IpaBuiia noctpoeHus rpapuKoB.

Uro nassiBaercs nedopmanueii? [lepeuncnure Buabl 1ehopMaluu.

Urto Takoe Mexanudeckoe Hanpspkenue? Eqununel usmepenus B CH.
Cdopmynupyiite 3akoH ['yka.

Kak onpenensercs moaynp ynpyroctu. Ero ¢pusndeckuii cMbICI.

Urto Ha3bpIBaeTCa TapMOHUYECKUM KoJieOaHuem?

YpaBHEHHE TApMOHUYECKOTO KoJiebaTenbHOoro ABMmkeHus. Ero rpadgux.

Uro Takoe cMmellleHue, aMIuTyaa, $hasa, nepuos koinedanus?

OT yero 3aBUCHUT MEPUO]I KOJIEOAHHUI MAaTEMAaTHUECKOTO MasTHUKA?

OT yero 3aBUCUT dHEPrusi KojaeOaHmit?

Kak onpeniensiercss CKOpOCTh B YCKOPEHUE MPH KOJICOATEITLHOM JIBUKCHUH?
Kakwue sHepreTudeckue mpeBpalieHus IPOUCXOoIAT MpU KoJieOaTeTbHOM JBUKEHUU?
Kaxkue cuibl 1efCTBYIOT Ha MasiTHUK B IPOIIECCE €TO ABMKECHUA?

UTto Ha3bIBaeTCs YIJIOBOM CKOPOCTHIO, YIJIOBBIM yCKOpeHUEM? X e IMHUIIbI U3MEPEHUS.
Urto Ha3zwiBaeTcs MOMEHTOM cuiibl? Kak oH HarnpaBieHn?

UTto Ha3bIBaCTCS IJICYOM CUJIBI?

UT0 Takoe MOMEHT UHEPLIMM TOUKU; Tea?

3anucaTh ¥ MOSCHUTh OCHOBHOE YPAaBHEHHE TMHAMHUKY BPAIIaTeIIbHOTO JIBUYKEHUSI.
CBs13b MEXK/ly TMHEHHBIMH U YTJIOBBIMU CKOPOCTBIO M YCKOPEHHEM.

Kaxk mosxeTt ObITh OmpeiesieH MOMEHT CHJI TPEHUS TpaduiecKu?

Uro Takoe OaTTUCTUYECKUN MAsSTHUK?

JlaTh MOHATHE 3aMKHYTON CUCTEMBI.

Uro Ha3bpIBaeTCAd KOHCEPBATUBHON U HEKOHCEPBATUBHOM CUIIOH?

CdopmynupoBaTh 3aKOH COXpaHEHHSI UMITYJIbCa, MOMEHTA UMITYJIbCA.
CdopMynurpoBath 3aKOH COXPAHEHHS YDHEPTUU B MEXaAHHUKE.

BriBon pacueTHol (hOpMyIIBI.

BriBon popMyiibl ckopocTu cHapsiaa, Mona aero B 0ainCTHYECKU MasiTHUK.
Urto Ha3bIBAETCS MATEMATUYECKUM MAITHUKOM, (U3UYECKUM MASITHUKOM?
DopMyITBl IEPHOJIOB JIJII MATEMATUYECKOTO U (PU3UIECKOTO MAsITHUKOB (BBIBECTH).
UYro Takoe mpuBeeHas JJIMHA QU3NYECKOro MasiTHUKA?

OCHOBHO€E ypaBHEHUE JUHAMHUKH BPAIIATEIIbHOTO JIBUKEHUSI.

Uto Tako€ MOMEHT UHEPLIHH?

Chopmymupyiite Teopemy Ll tetinepa.

Uto HazbiBaeTcs BOaHOM? [lonepeynbie U MpOI0IbHBIE BOJHBI.

BriBox ypaBHEHMS IJIOCKOW BOJHBI.

Cdepuueckue BosHbI. BostHOBOE ypaBHEHUE.

Wntepdepennus u audpaxiust BoaH. [punnun [Nolirenca.

BeIBOA M aHANMM3 ypaBHEHHUsI CTOSYEN BOJIHBL.
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. BeiBoz1 pacueTHO popMyIibl A1 onpeiesieHus: CKOPOCTH 3ByKa B BO3yXE.

. Uto Takoe pe3oHaHC.

. 3aKOHBI COXpaHEHHUs B MexaHuke. PeakTtuBHOe nBHkeHHe. VCTOpus pa3BUTHUSI pakeTHOU
TEXHUKH.

Mowment uHepuuu. OCHOBHOE ypaBHEHUE JMHAMUKHU BpalllaTEJIbHOIO JBH)KEHUSA. MOMEHT
KOJIMYECTBA JBM)KEHUS U 3aKOH €r0 coXpaHeHus. [ upockon, ero npuMeHEHNE.
Jledopmarus TBepioro Tena. Buapl gedopmanuii, tuarpaMma HarpsHKeHHA

BonHoBeIe nporecchl.

AKyCTHYECKHE BOJIHBI, UX XapaKTEPUCTUKH.

VYabpTpa3BykK, €ro NpuMEHEHHE.

Dddext [Jomnepa B akycTHKE.

UYT0 Takoe CuCTEMBI OTCUETA.

3aKOH COXpaHEHUs KOJIM4ecTBa JIBMKeHUs. LleHTp macc.

VY nap ynpyrux u Heynpyrux Tei.

MOMEHT KOJIMYeCTBA JBUKEHHUS U 3aKOH COXPAaHEHUS MOMEHTAa KOJIMYECTBA JBUKCHHUS.
CBoboanbie ocu. ['upockor.

3akonsl Kemepa.

[ToTenuuman nosus TAroTeHUs.

JlaMyuHaApHBINA ¥ TYpOYJIEHTHBIH PEKUM TEUESHUS KHUIKOCTH.

JIBrKEHUE Te B dKUIKOCTAX U razax.

MexaHnueckrne rapMOHUYECKUE KojaeOaHMsl.

[IpuHuun cynepno3unuu BoJH. I'pymnmnoBast CKOpOCTb.

Crosiune BOJIHBI.

VYapTpa3ByK U €ro NIpUMEHEHHE.

Paszoen 2. Monekynapnas gusuxa u mepmoouHamuxa

[TonsATHE MAeanbHOrO rasa.

N3ompornieccrl naeanbHOro ra3a u Ux rpaguku.

UYro HazpiBaercs naBiuenueM? [IpuOopsl s n3MepeHus AaBICHUSL.

JlaTe onpeienieHne TeMIiepaTypsl. AGCOTIOTHAS IIKajla TEMITEPATyp.
YpaBHEHHE COCTOSHUS HIEaTLHOTO Ta3a.

Kak MOHO oTpeienuTh MI0THOCTH ra3a’?

KakoBbI 3HaU€HUs 1aBICHUS U TEMIIEPATypbl TP HOPMAIIBHBIX YCIOBUSX?
CrenaiiTe mepeBoJl MM PTYTHOTO CTOJI0A M MM BOJITHOTO cT0s10a B [lackamu.
J1aTh TIOHATHE SBJICHUE BSI3KOCTH.

0. Yro Ha3biBaeTcst KOAPGUIMEHTOM BHYTPEHHETO TpeHus1? EANHUIBI H3MepeHusl.
1. Ot gero 3aBUCUT KO HHUIMEHT BI3KOCTU ra30B?

Uro Takoe mmHa cBOOOIHOTO Mpobera MoJiekyn? OT yero oHa 3aBUCUT?

13. Kax MoHO paccuuTaTh MJIOTHOCTH rasa?

14. Kaxwue cuiibl JeCTBYIOT Ha IAPUK, ABWKYIIUNACS B BI3KOH cpene?

15. Bcerna i cipaBeniuB 3akoH HbroToHa 1151 BA3KOTO TpeHUs?

16. T'me moxHO HaOMIOATh IBUKEHUE MAJIBIX YaCTHUIL B BSI3KOM cpefie (B mpupoje, B ObITy U
T.11.)?

17. ot 4ero 3aBUCUT KOA(PPHUIMEHT BI3KOCTU KUIAKOCTU?

18. OOBsICHUTE IPUPOTY SIBICHUS BSI3KOCTH.

19. Yro takoe koappuIMeHT BsI3kocTu? EAMHUIBI U3MEpEHUsL.

20. UYro Ha3bIBaeTcs yAeNbHOM TeruloéMkocThio BemiectBa? Kakast cBsA3p Mexay Hed u
MOJISIPHOM TEIIOEMKOCThIO?

21. TlouyeMy TeNJIOEMKOCTHU I'a30B 3aBUCAT OT YCIOBUN HarpeBaHus?

22. CodopmynupyiiTe nepBoe Ha4yajao TEPMOAUHAMUKU?

23. Tlouemy Cp>Cv ?

24. Kaxoii mporecc Ha3bIBaeTCs aAnabaTHUeCKUM?

25. 3Banmmute ypaBHenue [lyaccoHa.

RRoOoo~No~wNE
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10.
11.
12.

13.
14.
15.
16.

17.

18.
19.
20.
21.

22.
23.
24,
25.

26.
27.

26. 3anumuTe MEepBOE HAYAJIO TEPMOAMHAMMKH JIJIsl U30IIPOLIECCOB UJICABHOTO rasa.

27. Ot uero 3aBUCHUT BHYTPEHHSS SHEPTHsI UACATBHOTO ra3a’?

28. aiite onpeaeneHue MOHATHUS CTEIIEHU CBOOO Il MOJICKYJIBI.

29. OOBICHUTH MEXaHU3M 00pa30BaHUS MOJIEKYISIPHOTO JABJICHUSI.

30. IIpuposa moBepXHOCTHOTO HATSHKEHUSI.

31. Yro Ha3zbiBaeTcs KO3(PPHUIUEHTOM MOBEPXHOCTHOTO HATHKEHUA? OT Uero oH 3aBUCHT?
32. JlomoyHUTENbHOE IaBJICHHUE M10/1 UCKPUBJICHHOM oBepxHOCThI0. Popmyna Jlammaca
33. SIBneHus cMauMBaHMS U HECMAYMBAHUA.

34. Kanumispusle sBieHus. FIx ponb B mpupoje.

35. Bropoe Hauano TepmoanHamuku. TernoBeie nuratenu, ux KI1/1. [IpumeHeHre TermioBbIx
JIBUTATEJIEH.

36. Bakyym u METOJIBI €T0 TOJy4YEHHUSI.

37. IlpumeHeHue nepBoro Hauajga TEPMOJUHAMUKU K U30MPOLIECCAM.

38. BHyTpeHHss d5HEPrus pealbHBIX Ta30B.

39. OOparumbie 1 HEOOPATHUMBIE MTPOILIECCHI.

40. KanwiisipHbIe SBJICHUS.

41. Amopduble Tena.

Pa3zoen 3. Dnexmpuyecmaso u macnemuszm

N3 kak1X OCHOBHBIX 3JIEMEHTOB COCTOUT 3JIEKTPUUECKAs LIETIb?

[IpuHuun aelcTBrs NpUOOPOB MArHUTORIIEKTPUUECKON CUCTEMBI.

[Tpunun aeiicTBUs MPUOOPOB AIEKTPOMATHUTHON CUCTEMBI.

UTto Ha3bIBa€TCSI YyBCTBUTEIBLHOCTHIO TPHUOOPOB?

UTto Ha3bIBaeTCs LIEHOU JEICHUS MPUOOopa, IpeaesioM U3MEpeHus?

Kak o kiaccy TouHOCTH ONpeAenuTh NOrPEUIHOCTh PE3yIbTaTa U3MEpEHUs?

XapakTepuCTUKU TMPUOOPOB: KIACC TOYHOCTH, YYBCTBUTEIBHOCTb, MpEIENbl  U3MEpPEHUil.
Krnaccudukanus nprOopoB U X yCIOBHBIE 0003HAYCHUS.

HcTouHMKY TOKA U UX XapaKTEPUCTHUKH.

Pacuer norpeunocrel npu M3MEPEHUH JaHHBIM IPUOOPOM IO KJIACCy TOUHOCTH.

Urto Takoe peocTar, Kak €ro MO>KHO BKJIFOUHTH B I1ETIb?7

Pacuer mynTa amnepmerpa, rpaayupoBKa aMIepMeTpa ¢ IIYHTOM.

Pacuer 100aBOYHOrO CONPOTUBIEHMS JUIi BOJIBTMETpa. ['pagyupoBKa BOJBTMETpa C
700aBOYHBIM COIIPOTUBIECHUEM

HazoBuTe Benmn4uHbI, XapakTEPU3YIOLIUE dJIEKTPOCTATUYECKOE MOJIE: EAUHUIIBI UX U3MEPEHHUS.
I'padrueckoe n3o0paxeHue AMEKTPOCTATUYECKOTO MOJIS.

CBolicTBa SKBUIIOTEHIIMAJIBHBIX TIOBEPXHOCTEM.

OOBsicHUTE CMBICT MHUHYca B (hopMyJie, CBSA3bIBAIONIEH HAMPsSKEHHOCTh 3JIEKTPOCTATHUECKOTO
II0JI ¥ TPAJAMEHT NOTEHIUANA.

Kak onpenenuTs  HanpspKeHHOCTh  OJHOPOAHOTO — AJIEKTPOCTAaTHUYECKOTO  TOJSL,  3Had
pacrosoKeHNe SKBUIIOTEHIIUAIbHBIX TOBEPXHOCTEN?

Mexanu3m 00pa3oBaHus 3aIUPAIOILETO CIIOS.

[IpuHIMI KecTBUS NOTYIPOBOAHUKOBOIO TPHOAA.

Cxema xapaKTepUCTHKH MTOJIYIIPOBOIHUKOBOIO TPHOJA.

XapakTepucTuku Tpuoja: BxomHoe conporunenue; Berxomnoe conpotusienue; Kosddumuent
ycuieHus 1o Toky; Koagunment ycunenus no HanpspkeHuto;. KpyTusHa xapakTepuCTUKH.
OTiryue NoIynpOBOAHUKOB OT MPOBOJIHUKOB U U30JIATOPOB(TI0 30HHOW TEOPUH MPOBOIUMOCTHU
BEIIIECTB).

Tunsl NOIYIPOBOAHUKOB 110 BUAY MPOBOJAUMOCTH.

XapakTep U3MEHEHUS COMTPOTUBIICHUS TOJIYTIPOBOJHHUKOB.

OO6nacTu UCHOJIB30BAHUS MOTYIMPOBOJIHUKOBBIX MPUOOPOB. YCTPOHCTBO MOTYIPOBOJIHUKOBOTO
M0 U TPUOJA.

OCHOBHBIE XapaKTEPUCTUKH TEPMOPEIUCTOPOB.

Moct YuTCTOHA, H3MEpEHUE COTPOTUBICHUSI MOCTOM.
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40.

41.
42.
43.
44,

45,
46.

47.
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MarnutHoe noze. Ero cBoicTsa.

UTto Ha3bIBaeTCs CUIIOBOM JIMHUEH?

Kak onpenenuTs HanpaBieHUE CUIIOBBIX JIMHUI?

Cdhopmynupyiite u 3anummure 3akoH buo — CaBapa — Jlarunaca.

Uto Takoe cuiia Ammepa?

B ueM cymHOCTh TpUHIIUTIIA CYTIEPIIO3ULIUU TTOJICH?

Ha3oBuTte 351€MeHThI 3eMHOTO MarHeTU3Ma.

Uto Takoe cuna Jlopenna? Kak onpeaenTs €€ BEIUYUHY U HalpaBJICHUE?

Jloka3aTh, 9YTO MarHUTHOE IIOJIE HE COBepIIacT PadOTHl HAJ JBIKYIIEHCS 3apsHKEHHOM
YaCTULEH.

ChopmynupoBaTh 3aKOH COXpaHSHHS SHEPTUU U 3aIHCATh €T0 /IS JJIEKTPOHA B MAarHETPOHE.
[TonyuuTs BeIpakeHue i1 MOMEHTa cuiibl JIopeHa, 1elCTBYIOIIEN Ha AJIEKTPOH.

Kakyro Tpaektopuro OyJIeT OMHMCHIBATH AJICKTPOH, BICTEBIINN B OJHOPOJHOEC MATHUTHOE IOJIE
MEePIEHIUKYIISIPHO CUJIOBBIM JIUHUSAM?

OrnpeieniuTh BEJIMYMHY YIJIOBOM CKOPOCTH BpAIICHUsI AJIEKTPOHA B MarHETPOHE, MOJIb3YSCh
HalJICHHBIMU BaMHU Y/ICJIbHBIM 3apsiIOM TIPH OTNPECICHHON CUJIE TOKA B COJICHOUJIE.
[TonsiTHe MEpeMEeHHOT0 CHHYCOMAAIBHOTO TOKA.

XapakTepuCTUKH EPEMEHHOTO TOKA.

UTto Ha3bIBaeTCs AKTUBHBIM, HHAYKTUBHBIM U EMKOCTHBIM COIPOTUBJICHUSIMU?

@opMyIibl 1J1s1 BBIYMCICHUS HHIYKTUBHOIO U EMKOCTHOI'O CONPOTUBIICHUM. OT YEro u Kak OHU
3aBUCAT?

3akoH Oma Ji71s nenu NepeMeHHOro ToKa.

[TonHoe compoTHBIEHHE WENH TEPEMEHHOTO TOKa C TIOCIEIOBAaTEIbHBIM COCIUHEHUEM
AKTUBHOTO M PEAKTHUBHOTO COMPOTUBIICHUH.

BexropHas nuarpamma HanpsoKeHUH.

UYro 3nauut pexum ¢>0, ¢ =0, @<0?

Kak y3nats, uto ¢>0, ¢ =0, ¢<0?

[ToHsiTHE B3aMMHOW MHIYKIIMU U B3aUMHOW HHIYKTUBHOCTH.

AKTHUBHOE U pEaKTUBHOE COITPOTUBJICHHE.

Pe3onanc HanpshxeHuil.

Pe3onanc TokoB.

KonebaTtenbHbIi KOHTYp, SKCIIEPUMEHTAILHOE MOJIYyY€HUE 3/M BOIIH.

I'enepanus u nepenaya 3/M BOJIH.

[TpoBoaHMKH, TPOBOJHUKHU 1-TO poAa B 2IEKTPOCTATUYECKOM TOJIE.

Kak ocyrecTBisieTcst aieKTpocTaTuueckast 3ammra.

ONEKTPOEMKOCTh. DIEKTPOEMKOCTh 3EMIIN.

DNEeKTPOEMKOCTh YETMHEHHOTO MTPOBOIHUKA, KOHJIEHCATOPA.

Bupl KOHIEHCATOPOB U MX IPUMEHEHHE.

[TonynpoBOTHUKH, BUABI IPOBOJUMOCTH MOIYIPOBOTHUKOB.

TepmosaekTpudecKre SBICHUS, UX IPUMEHEHHE.

DNEeKTPUYECKHUI TOK B Ta3ax U B BAKyyMe. DMHCCHOHHBIC SBJICHUS, X TIPUMEHEHUE.
Croponnue cuiibl, J/]C, BUIbI HCTOYHUKOB TOKA.

HanpsikeHHOCTh Kak rpaJIueHT NOTeHIMaNa. DKBUIIOTEHIIUAIbHbIE MOBEPXHOCTH.
[TonspuzoBanHOCTE, HanpsykeHHOCTH OIS B IUAJIEKTPHUKE.

PaGota u MomHOCTh TOKa. 3akoH J[koyms-Jlenma.

KoHTtakTHas pa3HOCTh MOTEHITUAIIOB.

HNonn3zanms razos. HecamoCTOSTENBHBIN Ta30BbIN pa3psi.

VY ckopuTenu 3apsiKeHHBIX YaCTHIL.

Buxpesbie TOkH.

Toku pa3MbIKaHUS U 3aMbIKAHUSI.

HamaramumBanue. MarHuTHOE 1oJjie B BEIIECTBE.

Tok cMentenus.



75. CBoOOAHBIC TAPMOHUYECKHE KOJICOaHHs B KOJIEOATEIHbHOM KOHTYpE.

76. CBepXIpPOBOJUMOCTb.

77. [1omynpOBOTHUKOBBIE TUOJIBI M TPUOIBL. [10TyIIPOBOIHUKOBEIC IPUOOPHI UX TPUMEHEHHE.
Pazoen 4. Onmuxa
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Uro Takoe sBiieHHE TUdPaKIIn?

[Tpuniun INolirenca — Openerns.

JudpakimonHas pemierka. Y cjaoBUe TEMHBIX U CBETJIBIX MOJIOC.

[IpakTHueckoe NpuMeHEeHUE SIBICHUS JUPPaKIUH.

UYro Takoe siBJIeHHE HHTEPPEepEeHIUs YIEKTPOMArHUTHBIX BOJIH?

VYcnoBust MaKkCUMyMa 1 MUHUMYMa HHTEP(EPEHIINN JIEKTPOMArHUTHBIX BOJIH .

Jlucniepcusi 371IeKTPOMarHUTHBIX BOJIH, YCIIOBUSL IUCIIEPCUMH .

OcobenHocty nudpakiuy 3EKTPOMArHUTHBIX BOJIH.

CrpoeHue 31eKTpOMarHuTHOM BOJIHBI.

UYro Takoe cBeT 10 BOJIHOBOU Teopuu? [IoHATHE €CTECTBEHHOIO CBETA.

Urto Takoe nonsipu3oBaHHbIN cBeT? CIIOCOOBI €ro MOTY4YCHHUS.

UYro Takoe BpalaTenbHasi MOJISIpU3alys U OT YEro OHa 3aBUCUT?

I'ie HaxoIUT MpaKTUYECKOE TPUMEHEHNE MOJISIPU30BAHHBIN CBET?

YeTpoiicTBO NOsIpUMeETpa, MOPSAI0K BBITIOJIHEHUS PAOOTHI.

3aKOHbI OTPAXEHUS U IPEJTOMJIICHUS CBETA. X0/ JIyua B IIPU3ME.

SIBieHME NOJIHOTO BHYTPEHHETO OTPAKEHUSI.

[Toctpoenue n300paxeHus B JIMH3AX.

VYBenuueHue MUKPOCKOIIA.

[Ipupona cBera o KBaHTOBOM TEOPHH.

SBnenue dpororddekra, 3akonsl CToNneToBA.

VYpaBHenue DiHINTEeHA U OOBSICHEHHE UM 3aKOHOB BHemrHero ¢ororddekra. «KpacHas
rpanuia» porodddekra.

WuTepdepenmms cBeTa, METO/IbI €€ HaOII0eHHS, TIPUMEHEHUE HHTEP(EPEHIHH.

Hudpakuuss cera. JudpakuuoHHas pemieTka, ee mpuMeHeHue. Paspemaromnias
CIOCOOHOCTh ONTHYECKUX MPUOOPOB.

[TonsaTtue o ronorpaduu. I'onorpaduyeckue ycTaHOBKH.

OnTuyeckre TeHepaTopbl, UX NPUHLUI JEHUCTBUS, pPa3BUTHE U NPUMEHEHHE Ja3epHOMN
TEXHUKH.

®otorddexrt. [Ipumenenue poroadpdexra.

Jlnama3oH 3/M BOJIH, CBOMCTBA M IPUMEHEHHE 3/M BOJIH pa3IMYHON 4acTOTBHI.

Tonkue nuH3b1. M300paxeHne mpeIMeToB ¢ HOMOILBIO JINH3.

[Ipumenenue uaTepdepeHINM CBETA.

Pazpematorias criocoOOHOCTh ONTUYECKUX MTPUOOPOB.

I'onorpadust.

N3ny4yenune BaBunosa-YepeHnkona.

HckyccTBeHHast onTHYECKast aHU30TPOITHSI.

[Ipumenenue pororddexra.

KopnyckynsipHO-BOTHOBOM 1yanu3M CBOMCTB BEIIECTBA.

JIBmkeHne cBOOOHOM YaCTHIIBL.

[Tpunnun [aynu. Pactipenenenne 31€KTPOHOB B aTOME IO COCTOSIHUSIM.

Monekynsipubie ciekTpbl. KomOnHamonHoe paccesHue.

Jlazepsl.

Onpenenenne cBETOBOM U BOJIBTAMIIEPHOI XapaKTEpUCTHK (POTOdIEeMEHTa.

IIpouenypa oueHuBaHusi codece10BaAHUA
Ucnonp3yercss PpoHTANBHBIA OMPOC, KOTOPBIN Mpearnojaraet paboTy MperoaBaTens

OJIHOBPEMEHHO CO BCEHl ayuTOopuel, U MPOBOJUTHCS B BUe Oecenpl mo BormpocaM. [Ipu or6ope

BOIIPOCOB U MMOCTAHOBKEC MEPC CTYACHTAMU YUUTBIBACTCA CICAYIOIICC:



— 3a4a€TCA HE Oouee IIATU, OHU JOJIKHBI HEMMOCPCACTBCHHO OTHOCUTLCA K HpOBepﬂeMOﬁ

TEeME;

— (opMyIIMPOBKA BOMIPOCA JA0JKHA ObITh OJHO3HAYHOU U MMOHATHOW OTBEYAIOILIEMY;

— HCAOIMYCTUMO HpcajiaraTb CTyJAC€HTaM BOIIPOCHI, Tpe6YIOH_II/Ie MHOXKECTBA OTBETOB, T.€.

BOTPOCHI OTKPHITOH (DOPMBI MIIM TaK HA3bIBAEMBIE «TECTOBBIC» BOIIPOCHI C OTBETOM «Ia/HET».

B koHi1e orpoca npenoAaBaTciib AaCT 3aKIOYUTCIbHBIC KOMMCHTAPUU 110 KAYCCTBY

OTBE€TOB BCEX CTYACHTOB.

Kpurepun oueHku codeceqoBaHus

3auTeHo

CTYZ[CHT OTBCTUJI HA BCC NPCAJIOKCHHBIC BOIIPOCHI, ITOKAa3aB XOPOIINEC 3HAHUA

110 U3YYEHHOHN TEME, IPOJEMOHCTPUPOBAII BIIaJICHUE MAaTEPHUATIOM 110

TEOPCTUUCCKHUM BOIIpOCaM U IMPAKTHUYCCKUM 3aJaHUAM /U JOITYCTHII

HECYIICCTBCHHBIC HETOYHOCTH/OINOKHU IIpU OTBETC

He 3aureno

CTy,Z[CHT OTBCTUJI HC Ha BCC IPCIIIOKCHHBIC BOIIPOCHI; IIPOACMOHCTPHUPOBAI
HCIIOJIHOC BJIAACHHUEC MAaTCPUAJIOM 110 TCOPECTHICCKUM BOIIPOCAM U NPAKTHYCCKHUM
3aJaHusIM U JOITYCTUII HECKOJIBKO CYIICCTBCHHBIX OIINOOK IIpHu OTBCTC.

BOl'IpOCI)I K 3a4€eTy

Koour
KoMnemeHy Bonpocuwl k 3auemy
uu
OIIK-1 1. MexaHnueckoe ABIKeHHe. BUabl MeXaHU4YeCKOTr 0 IBUKECHUS.
Crocoben | 2. CKOpOCTh M YCKOPEHHUE TP MOCTYNATEIHhHOM U
pelarhb BpalaTeaIbHOM JABIKEHUSAX. CBSI3b MEXKAY JIMHEHHBIMU U
TUIIOBBIE YTJIOBBIMU XapaKTEPUCTUKAMMU.
3aJaun 3. Cunel. Buap! cni. 3akonsl HeroToHA.
npodeccuod | 4.  HWmmymnbc. 3aK0H COXpaHEHUsI UMIYJIbca. MOMEHT CHUJIBI.
aTbHOMU Nuepuusa Touku, tena. Teopema Lllterinepa.
neaTenbHocT | 5. OCHOBHOE ypaBHEHHE JUHAMUKYU BpallaTeIbHOTO ABUKCHHUS.
u Ha ocHOBe | 6.  KomnebatenbHoe NBUKEHNE, €T0 XapaKTEPUCTUKH.
3HAHUU Boinyxnennsie konebanus. Pezonanc.
OCHOBHBIX | /.  PaboTa, MOIIIHOCTb, YHEPTHSI.
3akoHOB | 8.  Ilomnas sHeprus. 3aKOH COXpaHECHUS YHEPTHH.
matematrue | 9.  Mexanudeckue BoJHBI. Buibl BOJH. YpaBHEHUE BOJIHEI.
CKHX U AxycTuka.
ecrectBeHH | 10. T'mapoaspoamHamuka.
pix Hayk ¢ | 11.  OcnoBuble nonoxxennst MKT. OcHoBHoe ypaBHeHne MKT.
npumenenne | 12. WneanbHblii ra3. Ypasuenue Mennaeneesa — Kinaiinepona.
M H3onporneccer.
uapopmany | 13. TepmoamHamuveckue nmapaMmeTpsl. BHyTpeHHsIsI SHEpTHsl.




OHHO-
KOMMYHHUKA
IIMOHHBIX
TEXHOJIOTUH

TennoTa u pabora.

14. 1,2 3akoHbI TepMOauHaMKUKU. OOpaTUMbIE U HEOOpaTUMBbIE

npouecchl. KIIT/I.

15. CpolicTBa )KUAKOCTEH, KaIWJUISIPHbBIC SIBJICHUS.

16. Kpucramisl, 1edeKTbl KPUCTAILIIOB, TEMIOEMKOCTh TBEPABIX

Tell.

17. DnexTpuyeckuil TOK B METAJJIAX, B MOTYIPOBOIHUKAX, B

AIEKTPOJIUTAX.

18. DnekTpocTaTuyeckoe moje, ero XapakTepruCcTUKH. 3aKOH

Kynona. Teopema I"aycca.

19. TIpoBOAHMKH B 3JIEKTPOCTATUUECKOM IOJI€. DIEKTPOEMKOCTh
npoBoaHuKa. KoHzmeHcaTopsl.

20. Hwsnextpuku. [Tonaspusamus 1usaeKTpUKoB. Buibl
noJsipuzanuu. {usnekrpudeckast IpOHUIIAEMOCTb.

21. Tloustue compotuBieHus. 3akoH OMa JJis y4acTKa [enu.

22. 3axon Oma mis nienu, conepkament 3/[C. TemmoBoe neicTBre
ToKa. 3akoH J[oyns — JleHna.

23. TloxynmpoBOAHHK U €T0 CBOICTBA. Buasl mpoBOAMMOCTH

MOJIYyIPOBOIHHUKOB.

24. DneKTpuYecKuil TOK B ra3ax.

25. MarauTHoe 1oJie, €ro XapakTePUCTHKU. 3aKOH AmIepa.

26.  JleiicTBME MarHUTHOTO TOJISI HA TIPOBOIHUK U 3apsi]l, CUjia

Awmnepa u cuia JlopeHua.

27. BemiecTBo B MAarHUTHOM I10JI€, TUAMarHETUKH,

napamMarHeTuKu, GeppoMarHeTHKH.

28. Uunyxmus [IMII. 3akon buo — CaBapa - Jlannaca.

29. DnextpomarHuTHas HHIYKIHS. CaMOMHAYKIHS. OTBITHI

@apaness. UHIyKTUBHOCTb.

30. IlepeMeHHBIH TOK, SJIEKTPOMArHUTHBIC KOJICOAHMSI.

31. Orpaxenne u mnpenomieHue cBera. [lomHoe oTpaxeHHe H

UCIIOJIb30BAHUE 3TOTO SABJICHUS B ONITUYECKHUX TPUOOpax.

32. HUurepdepennus ceeta. Vcrnonp3oBaHrue TaHHOTO SIBJICHHUS.

33.  Hudpakuus ceera. IudpakiinoOHHBIN CIEKTP.

JudpakunoHHas pemierka.

34. ucnepcus cBeta. CriekTpbl. CrieKTpanbHbIN aHAIN3.

35. [Ilormomenwue cBeta. YnbTpadroiaeTOBOE U YIALTPAKPACHOE

U3ITyYEHUSI.

36. TemnnoBoe uznyuenue. 3akon Kupxroda, Credana-

bonsnmana, Buna.

37. KBaHTOBBIN MEXaHU3M H3Ty4eHHUsI (TIOTJIOIIECHNS) CBETA.

®opmyna Inanka.

38. ®otoubl. PoTodrhdext. YpaBHeHre DUHIITEHHA 115

dboTtoadekra.

39. Monuenu atoma. I[loctynatel bopa. [punnun [Taymnm.

40. Jlromunectenms. [IpaBuno Ctokca. 3akon Basusosa.




41. PeHTreHOBCKOE U3NyueHUE, ero Pu3nvecKue u
OMOJIOTMYECKHE CBOMCTBA.

42. JlazepHoe u3ny4yeHHE, €ro pu3ndeckre u OMOJIOTHIECKUE
CBOMCTBA.

43. CocraB u cTpoeHue sapa. SmepHbIe PEaKIi.

IIpoueaypa oueHUBAHUS 32a4eTA

3ader mpoxoauT B (opMe TECTUPOBAHUS HCIIOIb30BAHHUEM SJIEKTPOHHOM
cpensl Ims-test. B cooTBercTBUM ¢ pacnucaHueM (rpaukoM MPOMEXYTOUHOU
aTTECTallMM) OTKPBIBAETCS JOCTYI K HPOXOKICHUIO TECTUPOBAHMUS [UJISl BCEX
CTYJIEHTOB rpymmbl. CTyJeHTY IpeIoCTaBIsSeTCs MepBasi MONbITKA JUIUTEIbHOCTHIO
B 40 MUHYT Ha pelIeHHe TECTOBOro 3aaaHusl, coctosamero u3 30 Bomnpocos. Ilocie
OTBETOB Ha TECTOBBIE 3aJ]aHUs, CTYJCHT 3aBeplIacT NMEepBYyIO MONbITKy. He menee
yem uyepe3 10 mocne 3aBepiueHUs MEpBOW NMOMNBITKH, CTYACHTY IPEAOCTaBISAETCS
BTOPAsl MOIBITKA JUIMTENBHOCTEIO B 40 MUHYT Ha pEeUIEHUE TECTOBOIO 3aJaHus,
cocrosmero u3 30 Bompocos. Ilocine OTBETOB Ha TECTOBBIE 3aJaHMs, CTYIEHT
3aBEpPIIAET BTOPYIO NOMNBITKY. [Ipy OneHKE pemeHuss TeCTUPOBAHUS YYHUTHIBACTCS
HAWIY4IIUi pe3ybpTar.

OneHKa BBICTaBIISIETCS:

«3a4TEHO», €CIM  HawIlydlllas I[ONbITKA PEIIEHUs TECTHUPOBAHUS
XapaKTepU3yeTcs pe3ynabTaToM He Huxke 50%;

«HE 3aUTEHO», €CIId pe3yJbTaT HAWIy4llled TMOMNBITKHM  PEHICHUS
TECTUPOBAHUS XapaKTepU3yeTcs pe3ynbTaToB MeHee 50%.

[Ikaga oneHUBaHUA 3a4YeTa

OneHka Onucanue

3auteHo Hawunyummuit pe3ynbraTt TectupoBanus: He MmeHee 50%

He 3aureno Haunyummmit pesyabraTt TectupoBanusi: MmeHee 50%




IIpumepHbIe 3a1a4M 1J151 NOATOTOBKH K 3a4€Ty

1. HukenuHoBas mpoBojoka aauHoi 100M U 1UIomaabpio MONepeyHoro CeYeHHs
0.5 MMm? BKIIOYEHA B Lenb ¢ HanpsokenweM 127 B. Ompenenure cuily TOKa B
HEW.

2. JIea mnpoBomHuka compotuBienneM Rl1=1 Owm, R2=3 Owm coenuHeHb
nocnenoBarenbHo. Cuma Toka nmenu I= 1 A. Onpegenutb cONpOTUBIEHUE
LEIY, HAIPSOKEHUE HA KaKJIOM MPOBOJHUKE M MOJIHOE U IOJHOE HaIpSKEHUE
BCEro y4acTKa IEIH.

3. Kakyto pabGoTy coBepIaeT 3JIeKTpOABUTATENb 3a | 4, €CM CHiIa TOKa B IETH
aneKTpoABUratens 5 A, HanpsbkeHue Ha ero kinemmax 220 B? KIIJ[ nurarens
80%.

4. VImeercst aneKTpUyYecKas jamIla, pacCUMTaHHas Ha TOK MolHocTeio 100 Br.
ExxenHeBHO samma ropuT B TeyeHue 6 4. HaiiTu paboTy Toka 3a OAMH MecsI
(30 mHel) u croMMOCTh U3pacxoioBaHHOM Hepruu npu tapude 30 k. 3a 1 kBt
q.

5. Tloe3m yepe3 10 ¢ mocne Havanma ABMKEHHUS TproOperaer ckopocth 0,6 m/c.
Yepes kakoe BpeMst OT Havaja JIBIKEHHUS CKOPOCTh TI0€3/1a CTAHET paBHa 3 M/c?

6. Cuma 60 H coobmaer teny yckopenue 0,8 m/c?. Kakas cuaa cooOmIUT 3TOMY
Tely ycKopeHue 2 M/c??

/. Kakoe KoJIM4eCTBO BEIIECTBA COJIEPKUTCA B rasze, eciu npu nasieHuun 200 klla
u temrneparype 240K ero o6bem pasen 40 n?

8. . Kakoit MarHuUTHBIM MOTOK BO3HUKAECT B KOHTYpe MHAYKTHUBHOCTHIO 0,2 MI'H
ripu cuie Toka 10 A?

9. Haiiru KIIJl peraara nogaumaroriero rpy3 maccoit 500 kr Ha BbICOTY 4 MeTpa,
ecyu 3aTpadeHHas pabora pasHa 25 000 JIx.

10.PaccuuTaiite paboTy nebeaku npu nmoabeme OpeBHa Maccoi 120 KT Ha BBICOTY
3 M3,

11. HaiiguTe Bec rpy3a 06beMoM 5 M* ¢ mnoTHOCTEIO ApeBecunbl 800 kr /m3,

12.TlepByt0 TONOBHHY BPEMEHH CBOETO JBMKCHHS aBTOMOOWIIb IBUTANCA CO
CKOpOCTBIO V1=80 KM/4, a BTOPYIO MOJOBHHY BPEMEHH - CO CKOPOCThIO V=40
kM/4. KakoBa cpeHsisi CKOpOCTb V IBHXKEHHSI aBTOMOOMIIS?

13.Teno mamaet ¢ BbicoThl h = 19,6 M ¢ HavanbHOU ckopocThio Vo=0. Kakoit myTh
IIPOMAET TENO 3a NepByro U nocnearow 0,1 ¢ ceoero nBmxeHus?

14.Koneco Bpamaercs ¢ yrioBbIM yckopeHueM 2 pax/c? . Uepes Bpems t = 0,5 ¢
IoCJIE Hayaj a ABMKEHHS IIOJHOE yCKOpeHue Koneca a=13,6 cwm/c? . Haiitu
panuyc R koseca.

15.[ITapuk BCILIBIBAET C NOCTOSHHOM CKOPOCTBIO V B JKHJAKOCTH IUJIOTHOCTH
KOTOpoil B 4 pa3a Oosbllie MJIOTHOCTH MaTepHala mapuka. Bo ckombko pas
cwia TpeHusi Frp, NEHCTByIOIIas Ha BCIUIBIBAIOIIMNA INAPUK, OOJIbIIE CHIIBI
TSOKECTU Mg, NEUCTBYIOIIEH HA 3TOT APUK?

16.Ha koHIax BEpTHKAIbHOIO CTEPXHS YKpEIUIeHbI JBa rpy3a. LlenTp macc 3tH
IPy30B HaxXOJUTCA HUWXKE cepeAuHbl cTepkHs Ha d=5 cm. Haittu piuny
CTEPKHSI, €CJIM U3BECTHO, YTO MEPHO] MaJbIX KOJIeOaHUI CTEP)KHS C Tpy3aMu



BOKPYI' TOPU30HTaJbHOW OCH, MPOXOIAIIECH Yepe3 ero cepeaumHy, 1=2 c.
Maccoii cTepKHs 10 CpaBHEHHUIO ¢ MAaCCOU rpy30B MpeHeOpeyb.

17.HaliTu yrioByr0 CKOpPOCThb: a) CYTOYHOIO BpalleHus 3emid; 0) YacoBOWM
CTpEJIKM Ha 4Yacax; B) MHHYTHOM CTpEJIKM Ha Yacax; I') HUCKYCCTBEHHOI'O
CIYTHUKA 3eMJIH, JBHXKYIIErocs MO0 KPyroBoil opOUTEe ¢ MEePHOIOM BpAICHUS
T = 88 muH. KakoBa JIMHEHHAsE CKOPOCTh V JBUKEHUS 3TOTO MCKYCCTBEHHOTO
CIIyTHHKA, €CITM U3BECTHO, YTO €ro OpOWTa pacrojioKeHa Ha paccTosHuu h =
200 kM OT NOBEPXHOCTH 3eMJIU?

18.Touka ABMKETCS O OKPYXHOCTH paguycoM R = 10 cM C NOCTOSHHBIM
TaHIM€HUUAJIbHBIM YCKOpEHUEM &. HaliTh HOpMallbHOE YCKOpPEHHE ap TOYKHU
yepe3 t=20 ¢ mocne Havalia JIBUKEHUS, €CJIM U3BECTHO, YTO K KOHILy MSATOrO
o0opoTa mociie Havyaia ABMKEHUS JTMHEHAs CKOPOCTh Touku paBHa V=10 cm/c.

19.K nvutH monBemieH rpy3 maccoil m = 1 kr. Haiitu cwiny Hatsokenwst Huta T,
€CIIM HHUTH ¢ TPY30M: IIOJHMMATh C YCKOPEHHEM a = 5 M/C?; OIyCKaTh C TEM kKe
YCKOpEHHEM a = 5 M/c?.

20.Baron maccoit m = 20 T. ABWXKETCS pPaBHO3AMENJICHHO, UMEs HavaJbHYIO
ckopocTh Vo = 54 km/u m yckopemme a = -0,3 wm/c’. Kakas cuia
TopmoxkeHusi F nelictByer Ha BaroH? Yepe3 kakoe Bpemss t Baron
octa”HoBuTCs? Kakoe paccTossHHE S BaroH NPOMIET 10 OCTAHOBKU?

21.HeBecomblii OJIOK YKpEIUIEH B BepUIMHE JABYX HAKJIOHHBIX IUIOCKOCTEH,
COCTABJISIFOIIUX C TOPU30HTOM Yribl 30° u 45°. I'upu 1 u 2 0IMHAKOBON MACChI
M; = My = 1 Kr COEIMHEHBI HUTHIO W TIEPEKUHYTHI depe3 Onok. Haiitu
YCKOPEHHUE a, C KOTOPBIM JIBUKYTCSI TUPH, U CUJTy HaTsKeHust HUTH T. Tpennem
rupb 1 U 2 0 HAKJIOHHBIE TJIOCKOCTH, a TAaKXKe TPEHHEM B OJIOKE TpeHeOpeyb.

22.YenoBek maccoit my = 60 kr, Oerymuii co CKOPOCThIO Vi = 8§ KM/4, IOTOHSET
TENEeXKKY Maccol my = 80 Kr, IBHXKYIIEHCS CO CKOPOCTHIO V2 = 2.9 km/4, u
BCcKakuBaeT Ha Hee. C Kakoi CKOPOCThIO U OyJeT nBurathes tenexka? C kakon
CKOPOCTBIO U OY/IeT IBUraThCs TeJIEKKa, ECIIH YeIOBeK Oexkal eif HaBcTpeuy?

23.Kamenb maccoii 0.5 kr, mpuBsI3aHHBINA K BepeBKe JIHMHOHN 1=50 cM, paBHOMEpPHO
BpAIAETCAd B BEPTUKAIBHOM MJIOCKOCTH. HaTshkeHne BEpEeBKHM B HUBIIEH TOYKE
okpyxkHoctH T=44 H. Ha kakyro BbICOTY NMOJHHUMETCS KaMEHb, €CJIH BEPEBKA
0oOpBIBaETCS B TOT MOMEHT, KOT'/1a CKOPOCTh HAaNpaBJIeHa BEPTUKAJIBHO BBEPX

24.HaiitTu MoMeHT wuHeprud J W MOMEHT wuMIynbca L 3eMHOrO miapa
OTHOCUTEJILHO OCH BpalCHUS.

25.K oboxy nmcka maccolt m = 5 Kr mpuiiokeHa kacatenbHas cuia F = 19,6 H.
Kakyro kunetnyeckyo sHepruto Wy OyaeT MMeTh IUCK depes Bpemsi t = 5 ¢
MocJie Havyaia IeUCTBUS CHIIbI?

HNonnzanmonusle cuetunku [ elirepa-Mroiuiepa UMEIOT U B OTCYTCTBHE

pPaAMOaKTUBHOTO Ipenapara onpenenaeHuslil "¢on". [Ipucyrcreue ¢poHa MoxeT
OBITh BBI3BAHO KOCMUYECKUM U3ITyYEHUEM UJTU PATUOAKTUBHBIMU 3arPsI3HEHUSMH.
Kakoli macce pazioHa cOOTBETCTBYET (DOH, JAIOLINI OTOPOC CUETUHMKA 32 D C.
M



NOArOTOBKH «JIecHoe Aeno» B mepBOM ceMecTpe 00y4deHUsl.

3aanus 1J1s1 KOHTPOJIbHOM PpadoThI

Tabnuna BbrIOOpa 3aJaHUil 71 BBINOJHEHHUS KOHTPOJIBHOM pabOThl MO
Kypcy «®u3uKu» CTyICHTOB 3a09HOM (OpPMBI OOYUYCHHS TIO HAIPaBICHHUIO

5
§ [Tocnequss uudpa 3a4eTKu
3
=10 1 2 |3 4 5 6 7 8 9
0 |3,26,46 | 6,36, |9,26, | 12,36,5 | 15,26 | 18,36 | 21,45 | 24,35 | 1,35, | 5,28,
58,72, | 57,99 (48,6 |0,61,75|,52,6 |,546 |,56,6 |,47,6 |49,66 | 51,67
83,103, |,73,9 | 0,74, |,93,106 | 2,76, | 3,79, |4,78, |5/79, |,80,8 |,81,9
118,13 | 3,104 [ 83,1 |,121,13 | 83,10 | 93,10 | 83,10 | 102,1 | 3,111 | 3,112
6,158 |,119, | 051 |8,161 |7,122 |8,123 |9,124 | 10,12 |, (126, |, K127,
137,1 | 20,1 ,139, |,140, |,141, |5142 |143,1 | 1441
59 38,1 162 163 164 ,165 | 66 67
60
1 (72753 11,37 (13,2 |17,37,4 19,27 | 23,37 | 2,44, | 4,34, |8,44, |10,27
,68,82, | ,55,6 |7,46, |8,71,74|,50,5 |,52,5 |54,60 | 56,61 |47,62 |,49,6
84,113, | 9,72, | 70,7 |,94,116 | 8,75, |9,76, |,/7,8 |,781 |,79,8 | 3,80,
128,14 | 94,11 | 3,84, |,131,14 | 84,11 | 94,10 | 4,107 | 01,10 | 4,105 | 84,10
5168 |4,129 | 115, |8,171 |7,132 |8,133 |,134, | 6,135 |,118, |4,114




,146, | 130, ,149, |,149, |150,1 |,151, |152,1 |,1583,
169 | 147, 172|173 |74 175 |76 158
170
14,28,5 | 16,38 | 20,2 |22,38,5 | 25,28 | 3,38, 6,43, |9,33, |12,43 | 15,28
1,64,81 | ,53,6 | 8,55, | 7,67,73 | 46,6 |48,69 |50,70 | 52,71 | ,54,5 |, 56,5
85,103 | 5,82, | 66,7 |,95111 |8,74, |,759 |,76,8 |,77,1 |8,78, |9,79,
,120,15 | 95,10 | 2,85, |,123,15 | 85,11 | 5,113 | 5,114 | 00,11 | 85,11 | 95,11
4,159 9121 | 110, |7,161 |2,124 |, 125, |,126, |5,127 |6,128 | 7,129
,155, | 122, ,136, | 137,1 | 138,1 | ,139, |,140, |, K144,
159 | 156, 162 | 63 64 165 |166 | 167
160
18,29,4 | 21,39 | 24,2 |1,39,53 | 5,29, | 7,39, |11,42 | 13,32 |17,42 | 19,29
7,60,80 | ,49,6 | 9,51, |,63,72, | 55,64 |57,65 |,46,6 |,67,7 |,50,6 |,52,6
,86,103 | 1,81, | 62,8 |96,106, |,73,8 |,749 |6,75, [6,99, |8,77, |9,78,
,130,14 | 96,10 | 2,86, | 133,14 | 6,107 | 6,108 | 86,10 | 110,1 | 86,11 | 96,11
2,168 |4,131 | 105, |5171 |,134, |,135, |9,118 | 19,14 | 1,120 | 2,121
143, | 132, 146,1 | 147,1 | 148, | 9,175 |,150, |,151,
169 | 144, 72 73 174 176 | 158
170
23,30,5 | 2,40, |4,30, |8,40,51 | 10,30 | 14,40 | 16,41 | 20,31 | 22,45 | 25,30
4,70,79 | 47,71 | 49,7 |,70,82, | 53,6 |,556 |,57,6 |,46,6 |,48,6 |, 50,6
87,113 | ,80,9 | 1,81, | 97,116, | 9,72, | 8,73, |7,74, | 6,75, |576, |4,77,
122,15 | 7,114 | 87,1 |125,15 | 87,11 | 97,10 | 87,10 | 98,10 | 87,10 | 97,10
2,159 |,123, | 151 |5161 7,126 |3,127 | 4,128 | 5129 | 6,130 | 7,131
153,1 | 24,1 ,156, |,157, |,136, |,137, |,138, |,139,
60 54,1 162 |163 |164 |165 |[166 |167
60
3,31,52 | 6,41, |9,31, |12,41,4 | 1531 | 18,41 | 21,40 | 24,30 | 1,33, | 5,31,
63,78, | 54,62 | 56,6 |7,60,81 |,495 | 515 |53,71 |,55,7 |57,69 | 46,68
88,108, | ,79,9 |1,80, |,98,111 | 9,82, (8,72, |,73,8 | 0,74, |,758 |,76,9
132,14 | 8,109 | 88,1 |,135,14 | 88,11 | 98,11 | 8,114 | 97,11 | 8,116 | 8,117
0,168 |,133, /10,1 |3,171 |2,118 |3,119 |,120, | 5,121 |, ,123,
1411 | 34,1 144, | 145, | 146,1 | 147, |122,1 | 1491
69 42,1 172 | 173 |74 175 | 48,17 | 58
70 6
7,32,48 | 11,42 | 133 17,425 (19,32 | 23,42 | 2,39, | 4,29, |8,34, | 10,32
67,77, |,50,6 |252, 464,80 |,56,6 |,476 49,61 |51,60 |53,59 |,555
89,103, | 6,78, | 657 |,99,106 |3,81, |282, |,728 |,73,9 |,748 |8,75,
124,15 | 99,10 | 9,89, |,127,15 | 89,10 | 99,10 | 9,109 | 6,110 | 9,111 | 99,11
0,159 |4,125 | 105, |3,161 |7,128 |8,128 |,129, |,130, |,131, |2,132
,151, | 126, ,154, |,155, |156,1 | 157,1 | 136,1 |,137,
160 | 152, 162 | 162 |63 64 65 166
161
14,33,5 | 16,43 | 20,3 |22,43,5 | 25,33 | 25,43 | 22,38 | 20,28 | 16,35 | 14,33
7,58,79 | 46,6 |3,48, |0,61,79 | 526 |,546 |,566 |,47,6 |,49,6 |,516




90,113 | 9,77, | 60,7 |,100,11 |2,80, | 3,81, 4,82, |572, |6,73, | 7,74,
,133,13 | 100,1 | 8,90, | 6,118,1 | 90,11 | 100,1 | 90, 95,10 | 90,10 | 100,1
8,167 | 14,13 | 115, |41,170 |7,114 | 08,12 |109,1 | 3,122 | 4,123 | 05,12
4,139 | 135, 142, | 0,143 | 21, 145, | 146, | 4,147
,168 | 140, 171 172 11441 | 174 |1/5 |,176
169 73
8 | 73453 11,44 | 13,3 | 17,444 |19,34 | 23,44 |2,37, | 4,27, |8,36, |10,39
68,75, | 55,6 |4,57, | 7,711,718 | ,48,5 |,50,5 | 52,60 | 54,61 | 56,62 |,47,6
91,106, | 9,76, | 70,7 |,101,10 | 8,79, |9,80, |,81,9 |,829 |,729 |3,73,
125,14 | 1011 | 7,91, | 9,128,1 | 91,11 | 101,1 | 1,112 | 4,113 | 1,114 | 1011
8,158 |0v,12 | 108, |51,161 |0,129 | 11,13 |,131, |,132, |,133, | 1513
6,149 | 127, ,152, 10,153 | 154,1 | 155,1 | 156,1 | 4,157
,159 | 150, 162 , 163 | 64 65 66 ,167
160
9 53549145, |243 |21,455|18,35 |1545 |12,36 | 4,26, | 6,37, | 3,40,
64,74, | 51,65 | 5,593, | 5,67,77 | 57,6 |,46,6 |,48,7 |50,71 | 52,58 | 54,59
92,116, |,75,1 | 66,7 |,102,10 | 8,78, |9,79, /080, |,819 |,829 |,721
135,14 | 02,11 | 6,92, | 4,120,1 | 92,10 | 102,21 | 92,10 | 3,108 | 2,109 | 02,11
6,168 | 7,118 | 103, |36,171 |5,121 | 06,12 | 7,123 | /124, |,125, | 0,126
,136, | 119, 139, | 2,140 | ,141, |142,1 | 1431 |, 144,
169 | 137, 172 173|174 |75 76 158
170

3AJAYNA JJIA CAMOCTOATEJIBHOI'O PEHLIEHUS.

1. TMoe3n maccoit m = 3 -10° kr gBHMKeTCA ¢ HAUANBHOM CKOPOCTBIO L = 40
kM/4. OnpenenuTh CPEeIHIOK CHIIy TOPMOKEHHUS, €CIM T0€3/] OCTaHABIMBAETCS 3a
Bpemsi t = 1 mun 20 c. (416 kH)

2. Tlox neiicTBHMEM KakOW CHJIBI TATH aBTOMOOWIIb Maccod m = 3 T Oyjaer
nBurathesi: 1) paBHOMEPHO, 2) ¢ yckopenueM a = 1 m/c?? TIpuHATL culy TpeHus,
paBHoii 0,1 Beca aBTomoOuIs. (2,94 xH; 5,94 xH).

3. CranpHOM TPOC MOIBEMHOTO KpaHa BBIJEPKUBACT CHIIy HaTskeHUst T = 5
kH. Kakoli MakcHMaJbHBIA TPy3 OH MOXKET IOJHATH C yCKOpeHHeM a =1,5 m/c??

(442 xr).

4. T'yceHWYHBI TPaKTOp TAHET 3a COOOW MPHIEN IO CHEry Ma MOJIO3bsX.
cuny F
yckopenueM a = 1,84 m/c?. Kosduument Tpenus nomnosbes o cer p = 0,06.
Macca npuniena m =3 T1. (7,3 kH).

5. Ompenenutb CKOPOCTh BaroHa Maccoil m = 25 T K Hayajgy TOPMOXKEHUS,
€CJI OH OCTAHAaBJIMBAETCS 3a BpeMs t = 2 MMH MOJ AecTBreM cuiibl TpeHus F = 4
kH. (19,2 m/c).

6. OmpenenuTh yckopeHue a, KoTopoe coobmraer Barony cuwia F = 90 kH.
Macca Barona m =18 1. Kosgduuuent tpenns p = 0,05. (4,5 m/c?).

7. Onpenenuth cuily HaTspDkeHus T kaHata mpu moabeMe iudra maccoid m
=1500 kr ¢ yckopenuem a =1,8 m/c?. (17,4 xH).

Onpenenutsb

TATH Ha KPIOKE TPAKTOpa,

€CJIM OH JBIXKETCA C




8. Baron BWKeTcs paBHO3aMENJIEHHO ¢ yckopenmeM a = - 0,5 wm/c
HavanbHasi ckopocTh BaroHa vo = 54 kM/4. Yepe3 CKOJBKO BpPEMEHHM BaroH
OCTaHOBUTCS M KaKou myTh npoiaeT 10 octanoBku? (30 c; 225 m).

9. CranbHas npoBoJioKa Belep:kuBaeT cuiy HatsokeHust T = 4,4 kH. C kakum
HAauOOJBIIMM YCKOPEHHEM MOXHO MOAHATH Tpy3 Maccoi m = 390 kr.
NOJABCIMICHHBIM Ha ATOM MPOBOJIOKE UYTOOBI OHAa TNPU OBTOM HE
pasopsanace (1,46 m/c?).

10. OmnpenenuTs CKOPOCTh, KOTOpYyIO0 moayduT mnoesn depe3 t =30 c
MoCJie Hayana JIBIWKeHUs, eciau kodddurnment tperus | = 0,02. Macca moes3na
m=>5-10° kr, cuna taru mapososa F =1,65 MH. (4,02 m/c)

11. DnexTpoTpakTop ABMKETCA CO CKOPOCThIO L = 6,28 km/4. Kakoii myTh
MPOUIET TPAKTOP A0 MOJTHOW OCTAHOBKH IOCIIE€ BBIKIIIOUEHUS JIBUTATENs, €CIIH
cuna conpotuBieHus coctaisieT 0,3 cuibl Tskect (0,52 M)

12. Onpenenuth CUTy TITU HA KPIOKE TPAKTOPa, €CIIU YCKOPEHHUE, C KOTOPHIM
TpakTop BezetT mpuuen, a = 0,2 m/c2. Macca npunena m = 0,5 T, CONPOTHBICHUE
newxenuto F = 1,5 kH (1,6 kH)

13. IlepneHAaukyJIsipHO K CTE€HKE COCyJa JETUT 4YacTUIla Maccou
m=4,65-10® xr co ckopoctelo 1V=600 wm/c. OnpenenuTs UMIYILC,
TIOJy4EHHBIM CTEHKOM IIPU yIpyroM coyaapeHus dactuupl (5,510 He)

14. Ilapux maccout m =200 r, ABUTasICh TOPU3OHTAIBHO, YAAPHUICS O
CTEHKY M TIpH 3TOM coobmmuin ei umnynbe cuibl | =FAt = 4 He. Onpenenuts
CKOpPOCThb IIIapUKa B MOMEHT ynaapa. Yaap cuutatb aOCONIOTHO YNPYTHUM.
(10 m/c)

15. Omnpenenuth CUly TATOTEHHUS JIBYX CONPHUKACAIONIUXCS MEIHBIX IApPOB
paguycoM R= 1 m kaxapni. [lnotnocts Meau p =8,9-10° kr/m®. (23,1 mH)

16. Ompenenuth yckopeHwe cBOOOmHOTO TaneHus Ten Ha Jlyne. IlpuHSATH
pamuyc Jlyasr R = 1740 km, maccy ee m = 7,33-10%? kr. (1,61 m/c?)

17. Kakoe HampsikeHHE BO3HHMKAET B CTAJIbHOM TPOCE CEUYCHUEM S
=7,1 cM? 1pm mogbeMe KIETH C yrleM  Maccod m =1,5 T ¢
yckopeHnueM a =366,8 m/c?. (790 MIIa)

18. ABTOMOOWIIF MaccOoi m =3 T OCTAHABIMBACTCS IMPU TOPMOXEHUHU 3a
BpeMs t = 8 ¢, mpoias paBHO3aMeIJIeHHO NyTh S = 50 M. HailTu HavyanbHYO
CKOPOCTh aBTOMOOWIS W CUJIy TpeHUs mpu Topmoxenuu. (12,5 m/c; 4,68
kH).

19. Msu yman co CKOpoCThIO V,=20 M/C W, yIapuUBIIHCh O MOCTOBYIO,
OTCKOYMJI BBEpX, INPU 3TOM CKOPOCTh ero crama v =15 w/c. OmnpenenuTsb
M3MEHEHUE HMMITyJbCa MsA4Ya, €CJIM MOTepU KMHETHYECKOW JHEPTUU COCTABJISIOT
T=8,75 Ix. (-3,5 kr-m/c)

20. Tpaktop benapycs maccoit m =3340 Kr ABUKETCS MO BBIMYKIOMY
MOCTY €O CKOpOCThO V =9 kwm/4. OmnpenenuTb CUIy [aBJICHUS Ha MOCT B
BEpXHEW €ro 4acTu, eciu paguyc KpuBu3Hb MocTa R=146 m. (32,6 kH)

21. IMap maccoi m = 1 Kr JBHXKETCS NEPHEHAUKYIAPHO CTEHE CO
ckopocthio v =10 M/c u oTckakuBaeT 0e3 motrepu cKopocTH. OnpenenuTh CUTY
B3aMMOJICHCTBHS IIapa co CTeHOM; Bpems B3ammoaeicteus t = 0,2 ¢.  (-100 H)



22. Jlns nmogbema 3epHa ma BbicoTy h =10 M ycTaHOBWUIIM TpaHCHOPTEP C
MOTOpOM MoOIIHOCTBI0 N = 4 kBt. Ompeaenutb K. M. . YCTaHOBKH, €CIIH 3a
Bpewms t=2 4 mogHsATO 3epHO Maccoit M=40 T (10%)

23. OnpenenutTh MOIIHOCTH ABUTaTeNsi, ecau oH 3a Bpemsa t =10 4 momaer
B 0ak BOJOHaNopHOI Oammu Ha Beicory h=20 M Bomy o6bemom V= 20 m>. K.
1. 1. ycranoBku 80%. (136 BT)

24. 3emcHapsaa 3a Bpems t =1 muH. mepememniaer TpyHT oO0beMoMm V=
1000 m®. CkonbKO SHEPruM 3aTpaunBacTcsa Ha mepebpocky 1 M° rpynra, eciu BO
BpeMsi paboThl JABHraTeNst 3eMCHapsn pa3BuBaeT MoiHocTh N=5,12 MBrT.
(307 xJIx)

25. JlebGenka skckaBaTopa 3a BpeMms t = 10c mogHUMaeT KOBII C 3emileld Ha
BeicOTy h =20 M. OmnpenenuTs MOIIHOCTH JBHTaTElCH, KOTOPHIC MPHUBOIAT B
JBWOKCHHE JICOSIKY, e K. 1. 11 = 50 %. Macca koBma ¢ 3emieit m=25T1. (61,2
kBT)

26. OmnpenenuTh CcUIy JaBJIEHUS aBTOMOO HJII Maccod mM=5T Ha
MOCT B BEpXHEW €ro 4YacTd, ecilu paauyc KpuBu3Hbl Mocta R=100 wm.
CKOpOCTh IBWKEHUST aBTOMOOMIS V=36 kM/4. (44,1 xH)

27. OnpenenuTs pagnyc KPUBU3HBI MOCTA, TI0O KOTOPOMY JIBUYKETCSI aBTOMOOUITH
Macco m = 3 T co ckopocThio v =18 kwm/4. Cuita gaBieHUs] aBTOMOOMIISE Ha MOCT
B BepxHe# ero vactu F =26,4 xkH. (25 m)

28. Kaxkyro MUHUMAIbHYIO CKOPOCTh B TOPU30HTAILHOM HAIIPABJICHUH CIIEAYET
COOOIIUTH TNy, HAXOJIMIEMyCSi Ha TOBEPXHOCTH 3€MJIH, YTOOBI OHO CTajo
cnytaukoB 3emun? [puaares pamuyc 3emam R=6400 kM, maccy m = 6-10%* kr.
(7,9 xm/c)

29. MHckyccTBeHHBI CHYTHUK oOpalmmaercss BOKpYr 3eMid 1O KPYTroBOH

opbute co ckopocTtelo LV = 6,5 kMm/c. OnpenenuTs BBICOTY CIYTHUKA HaJ
oBepxHOCTHO 3emiu. Ilpunats pagmyc 3emmu R=6400 kM, maccy m=6-102 kr.
(3060 xm)

30. OnpenenuTh HEHTPOCTPEMHUTEIBHOE YCKOPEHHUE, TBUKYIIIETOCS TI0 KPYTrOBOM
opOUTE MCKYCCTBEHHOTO CMyTHHMKa 3emiu Ha BbicoTe h =200 kM Haj 3emiieil.
[punsaTe Maccy 3emimu m =6-10%* xr, paguyc R= 6400 km. (9,19 m/c?)

31l. Ompenenuth JAMHEHHYIO CKOPOCTh NABWXEHHS 3emin BOkpyr CosHIIa.
Tpaekropuro IBMXKEHHS CUMTaTh, Kpyrooil. Macca Commma m=2-10%° kr, a
paccrosaue ot 3eman g0 Comrna R=1,5-10 m. (29,8 km/c)

32. OnpenenuTh MOMEHT CHJIbI, JEHCTBYIONIUN Ha SIKOPb AJIEKTPOMOTOPA
momHuocTei0 N =1 kBT, ecnu on Bpamaercs ¢ yactoroit n =12 ¢t (-132H
M)

33. OnpenenuTh 4acToOTy BpaIeHHs IKOPSl MOTOPa, Pa3BUBAIOIIET0 MOIIHOCTH N
= 1,5 kBT, eciu MoMeHT cwiibl M, eficTByronuii Ha sikopb papen 8 H M. (29,8 ¢?)

34. MaxoBoe kosieco ¢ MOMeHTOM uHepiuu J = 300 kr-M Bpamaercs c
gactotoi n = 25 ¢, Kakoil TOpMO3AIMii MOMEHT HaJ0 NPUIOKUTH K KOJECY,
4T00BI OHO OCTAHOBHIIOCH Yepe3 t =1 MuH nociie Hauana topmoxkenus?  (-785 Hwm)

35. Jluck maccoil m =2 Kr KaTuTCsi 0€3 CKOJBKEHHS M0 TOPU30HTAIBHOMN
TUIOCKOCTH CO CKOPOCTBIO L = 4 M/c. Haliti KuHeTH4eCcKyto SHepruto aucka. (24 JIx)



36. Muck pammycom R = 20 cm um mMaccoi m = 5 Kr Bpamaercs ¢  4ya-
croroii n = 10 ¢!, Kakoli TopMO3suii MOMEHT CIIEAyeT MPUIOKUTL K IUCKY,
9TOOBI OH OCTaHOBHJICA Yepe3 t = 5 ¢ mocie Havana Topmoxkenus? (-1,26 Hwm).

37. Onpenenutb Maccy ComHIa, 3Hasi CKOPOCTh JIBIXKEHUS 3€MJIM 110 OpOuTe
v=30x™m/c. [JuameTp opOuTHI 3eMm npuHsTh paBHbiM 0=3 - 10'km.  (2-10%°kT)

38. Iuck maccoit m= 15 kr u paguycom R= 20 cm Bparraercest 1o WHEpIMH C YacTOTOM
n =10 c?. Yepes t =5 ¢ mocie Havana TOpMOKeHHs! TUCK ocTaHoBHIICs. Haiitu Moment M
Topmo3ssiieii cuiel. (-3,77 Hm)

39. OrpeesmTs YacToTy BpallleHHs MAaXOBOIO KOJleca B BUJIE CIUIOIIHOTO JIMCKA PAIyCOM
R=10 cM 1 Maccoit m = 5 Kr, eci Mo ISUCTBHEM TopMOo3siero MoMeHta M = -2 H - M ol
OCTaHOBMJICSTIO UCTedeHnu BpeMeHn t=5c¢. (63,7 ¢c?)

40. OmHOPOAHBIH CTEpKeHb Maccoi M=1 kr u oM | =1 M MOXKeT BpalaThes B
TOPYBOHTATBHOM TUIOCKOCTH BOKPYT BEPTUKAUTBHOM OCH, TIPOXOAIIEH Yepe3 ero cepeuHy. Kakoe
YITIOBOE YCKOPEHHE TIOYHT 3TOT CTEpPyKeHB IMOJT IHCTRHEM Bpartiarortiero Momenra M =0,1 H
-M? (1,2paw/c?)

41. Muck pammycom R=20 cM m maccoit m =5 kr Bpamaercsi ¢ 4acCTOTOU N
=8c! okomo ocu, mpoxomAIeH dYepe3 IEHTP AUCKA MEPIEHIMKYISAPHO €ro
10cKOCTH. [Ipu TOpMOKEHUH JUCK OCTAHOBWIICA IO MCTEYEHUM BpeMeHH t =4 c.
OnpenenuTh MOMEHT CHITBI TIpu TopMokeHnd M. (1,26 H-m)

42. CrnomHOM quck paamycoMm R =15 cMm m maccoii m = 2 Kr Bpamiaercs ¢
gyactotoii n = 1200 MuH?! OKONO OCH, TpOXOAAIIEH depe3 LEHTP IUCKa
NEPICHIUKYISAPHO €ro TIOCKOCTH. OmpenenuTs MOMEHT MHEpPLUU JTUCKAa U €Tro
KMHETHYECKYH0 dHepruto. (2,25-102kr -m?; 177 JIx).

43. MonoTtunbHbli O6apabaH, MOMEHT mHepIuH Kotoporo J =20 kr ‘M
OnpenenuTs BpeMs J0 TIOJIHOW OCTaHOBKM OapabaHa TmoOJ JelcTBUEM
Topmo3siiero momenra M = -12,6 H-m. (3 mun 20 ¢).

44, bapaban MoIOTWIKK Bpamaerca ¢ vactorod n = 180 mun—~. Ilpm
TOPMOKEHUU OH OCTAHOBWJICSI MO MCTE€UEHUHM BpeMeHu t = 6,3 c. Omnpene JHUTh
TOPMO3SIINI MOMEHT, €CIIi MOMEHT uHepuuu Oapabana J =400 xr - Mm% (-1,19
kH-m).

45. MaxoBuk ¢ MOMeHTOM uHepuuu J = 40 Kr-M? HaYMHAET BpalIaTHCS MO
nericteueM MoMeHTa cuwibl M =160 Hwm. Onpenenuts Bpemsi, B TEUECHUE
KOTOPOTO yIJIoBasi CKOPOCTh Bo3pactaeT A0 ® =18,8 pan/c. (4,7c¢)

46. YpaBHeHue BOJHBI uMeeT Bua y =3 SinN m (t—x/v). CKOpoCcTh BOJHBI 1
=10 ™/c. Omnpemenuth amrmIuTyny A u mepuon T ITOH BONHBI, a TaKxKe
CMEIIEHUE Y TOYKH, OTCTOAIIEH OT MCTOYHUKA KoJieOaHUM Ha pacctosiHuu x=50
M, B MoMeHT Bpemernu t =55 ¢. (3 cM; 2 cMm; 3 cm)

47. Tupbka, TOJABEIICHHAs K TMpY>KWHE, KOJEOJETCS IO BEPTUKAIU C
nepuogom T = 0,5 ¢. Onpenenurts XecTKOCTh Npyx uHbl. Macca rupbku m =0,2
kr. (32 H/m)

48. OnipeieNiiTh aMIUTUTYly KOJI€OaHMsI HOXKHM 3BY4Yalllero KaMepTOHa C

gactotot v = 400 I', ecnmu MakcuMalibHasi CKOPOCTh KOHIIA HOXKKH v = 2,8 M/C.
(1,11 mm)
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49. OmnpenenuTh 4YacToTy V KOJEOAHHS CTPYHBI, €CIM MaKCHUMAaJIbHOE
yckopeHue cpeaHeil Touku a = 4,8-10% m/c?, ammumatyna xonebanus A = 3 MM.
(200 I'm)

50. BosHa pacnpocTpaHseTcs BIOJIb IPSIMOM CO CKOPOCThIO L = 25 M/c. Tlepuon
konebanuit T = 0,02 c. Haittu pasHocTh (a3 KoneGaHMl ABYX TOUEK,
HaXOJIAIIUXCS HAa YKAa3aHHOM TpsIMOM Ha paccrosHuu X = 30 cM apyr oT apyra.
(3,77 pan)

51. Touka coBepIIaeT TapMOHUYECKHE KOJIEOAHUSI COIVIACHO YPaBHEHHUIO
x=5 sin 2t cm. OnpenenuTh CKOPOCTh TOYKH IO WCTeUeHUH BpeMeHH t =1/6 c
oT Havasia aBrokeHus. (15,7 cm/c)

52. MartepuanbHasi TOYKa KoOJIeOJIETCS MO 3aKOHY CHHyca. AMIUIMTYAA

xonebanuit A = 10 cm, xkpyroas wuwactora =3 ¢l  Onpenenuts
MaKCHUMaJIbHBIE CKOPOCTh M YyCKOpeHwe KoneOmromeiics touku. (30 cm/c; 90
cMm/c?)

53. OmnpenenuTh aMIUIUTYJy TapMOHMYECKHX KoOJieOaHUN MaTepualibHON
TOYKM, €CIH €€ MAKCHMAalbHOE YCKOPEHHE amax=50 cM/c? u mepuon
konebanuii T =2 c. (5,07 cm).

54. Touka coBepiIaeT TapMOHUYECKHE KoJjiebaHus. MakcumaibHas
CKOpOCTh TOYkH L = 20 cM/c, ammmTyna konedbanuit A =5 cMm. Onpenenuth
nepuo konedbanui. (1,57 c).

55. Bonna mnuHHOM A =1 M pacmpocTpaHsieTcsi cO CKOpOocThio v = 1 M/c,
Onpenenuts nepuoa Koiaedbanuu BoaHbI. (1 ¢).

56. OnpenenuTs cMelEeHUE KOJIEOIIOMICHCs TOUKH TI0 UCTEUSHUH BPEMEHU
t =1/24 ¢ nocne Havana JIBWKCHUS. YPaBHEHHE TApMOHHUYECKOTO KOJICOaHUs
uMmeeT Bu X = 10 sin 4zt cm. (5 cMm).

57. YpaBHeHHE KOJIeOaHUI TOUKHM MMEET BUA X = 2 Sin Smt cm. OnpeaenuTsb
MaKCHMaJIbHbIE 3HAUEHHs] CKOPOCTH M ycKopenus Touku. (10 cm/c; 50 cm/c?).

58. OmpenenuTs MacCy MOJIEKYIIBI aMMuaka. (2,83-107%kr).

59. OnpenenuTs MIIOTHOCTH YTIIEKUCIIOTO rasa npu temmneparype t=117°Cu
nasnenuu p =2 at. (2,74 kr/m3).

60. CkOJBKO MOJEKYJ COJEPKUTCS MPU HOPMAIBHBIX YCIOBHUSAX B KOJIOE
o6bsemoMm V=0,5 n? (1,34-10?

61. CKOIIBKO MOJIEKYJI COEpKUTCA B M = 2 1 kucnopoaa? (3,76-10%)

62. OmpenenuTh YUCIO MOJEKYJ BO3IyXa y TOBEPXHOCTH 3eMJIH TPHU
HOpPMAalbHEIX yCIOBHsAX B o6bemax: 1) V=1 m3, 2) V=1 cm® (aucno Jlommusra).
(2,69-10%m3; 2,69-10° cm )

63. Omnpenenuth NaBJIeHHE BO3ayXa mpu Temmeparype t = 227°C, ecnu ero
mwiotHOCTH p = 0,9 kr/Mm3. (1,29-10° [1a).

64. Jlo kakoil TemrepaTyphl HY>KHO HarpeTh Ta3, 4TOObl MPU HEM3MEHHOM
JaBiieHuU o0beM rasa ynsowics? HauanbHas Temneparypa razat = 27°C. (327°C)

65. Omnpenenuth MOJEKYISIPHYIO MacCy Ta3a, KOTOPHIN Mpu TeMrepatype t =
47°C u paBnenuu P = 2,02 atm. umeeT mwiotHOCTH p = 0,153 kr/M3. (21073 kr/Mo1B)

66. OmpenenuTb eMKOCTh OaJITIOHA, B KOTOPOM HAXOAUTCSI KUCIOPO MAaCCO M
= 4,3 xr mox naBienuem p = 15,2 MIla mpu remnepatype t =27°C. (22,1 n)



67. B 3akppiToM Oa/sioHE HAXOIUTCS ra3 MpPU HOPMAIBLHOM aTMOChEepHOM
naBieHnn u temneparype t; = 27°C. KakoBo Oyner aaBiieHHe rasza, €Clid €ro
HarpeTh 10 Temnepatypsl t; = 77°C? (1,18-10° Ia)

68. bammon nns xpaHeHusl razoB, o0beM Kotoporo V = 50 7, HamoJHEH
kuciopogoM. OnpenenuTs Maccy KHCIOpOJa, HaXOJSUIErocs B OaJIoOHE; eciH
TeMiiepatypa BHyTpH ero t = 47°C, naBnenue p = 831 mm pr.cT. (66,5 1)

69. T'a3, HaxomuBuieiics npu Temneparype ty =17°C Harpenu mpu HEU3MEHHOM
JaBJICHUU TaK,, 9TO €ro 00beM ynaBomica. OnpeaenuTs KOHEUHYIO0 TeMIepaTypy to
raza. (307°C).

70. Jlnst cBapKu M3pacxoj0BaH Kuciopoa mMaccoil m =32 kr. KakoB nomken
ObITh MUHUMAJIBHBII 00BEM cOCyla C KHCIOPOAOM, €CIM CTEHKH Ccocyda
paccunTanbl Ha AaBinenue P =15,2 MIIa? Temnepatypa rasa B cocyae t =17°C. (15,8
a).

71. OnpeenuTs TeMIIEpaTypy BOJOPOAA, UMEOIIEro IIOTHOCTh p = 6 kr/m°
npu nasnenuu p =12,1 MIla? (486 K).

72. Onpenenuth  IUIOTHOCTh Bo3Ayxa mpu Temrepatype t =307°C wu
nanenuu p =1 atm. (0,59 kr/m’).

73. Omnpenenuth NaBjieHWE ra3a C KOJMYECTBOM BEIECTBA V = 2 MOJIb,
3aHuMaromero oobem V = 6 11 nipu temneparype t = -38°C (650 kI1a).

74. Onpenenuth MIIOTHOCTb BOAOPOAA, CO3/IAI0NIETO Mpu TemmepaTtype t =27°C
nasnenue p = 250 arm. (19,7 kr/m®)

75. OnpenenuTs MOJSIPHYIO MacCy |l rasza, y KOTOpod Ipu Temmeparype t
=58°C u gasnennu p = 0,25 MIla motHOCTb p = 4 Kr/M>. (44107 Kr/™MOIIB)

76. OmpenenuTh AaBIEHUE CMECH, COCTOSIIEH U3 BoIOpoaa Maccoil mi=10r u
renua Maccort my = 20 r mpu temneparype t = -7 °C. Cmech ra30B HaXOJUTCS B
6amione oobemom V =5 1. (4,42 Mlla)

77. B 6aiton Hakavyajau BOJIOPO/I, CO3/1aB Ipu TemnepaType t = 6°C naBieHue p
= 7,73MIla. OnpenenuTs IIOTHOCTE p raza B 6auione (6,67 xkr/md)

78. JlaBieHue p BHYTPHU IUIOTHO 3aKyNMOPEHHON OYTBUIKM TPH TEMIEpaType
t;=10° C paBuo 40 MM pT. ct. [Ipn HarpeBanuu 10 TemmepaTypsl t 2 = 35°C mpobka
u3 OyThUIKM BbUIeTena. OmpenenuTh, NMPU KaKoM JaBICHUM BbUIETENA MPOOKa
(122kI1a).

79. Jlist cBapku ObLT IPUMEHEH ra3, HaXosIuiics B 0ammone oobseMoM, V = 25
1 npu temneparype t; = 27°C u paBienun p;=20,2 MIla. Ckonpko raza ObLIO

U3pacX0JI0BaHO, ecnu pAaBieHWe B OamwioHe cramo p; = 4,04 Mlla, a
temneparypa t, = -23°C? OrtHocuTenbHas MOJIEKYyJsgpHas macca raza M =26
rp/moib. (3,99 kr).

80. Ompenenuth MIOTHOCTh a3zoTa npu gaBieHun p = 831 Mlla u

temmneparype t = 7° C. (100 kr/m ®)

81. Kakoii ra3z mpu nasienun p=0,808 MIla u Temneparype T = 240 K umeer
motHocTh p = 0,81 kr/m 3? (Bomopon)

82. OmnpenenuTh KOJIMYECTBO BEIIECTBA V I'a3a, 3aHUMAoIero ooseM V = 2 cm®
nipu temneparype T =241 K u gaBnenuu p = 1I'Tla. (1 Mob)

83. OtHocuTenbHas MoJeKylIspHas wMacca Taza M = 17 rp/mMoinb,

orHotienue C,/ Cy = 1,33 . Bbruuciuth 1m0 OTUM JAHHBIM YJEJIbHBIE



teroemkoct Cp, u Cy (1,96 xJx/(xr-K); 1,47 x/x/(xr-K)).

84. Onpenenute Temioty Q, HeoOXOAMMYIO [JIsi HAarpeBaHus a3zoTa
maccoit m =10 r ma AT= 20 K: 1) nmpu mocTossHHOM JaBJIeHUH. 2) TIPUA TOCTOSTHHOM
o0beme. Pesynwpratel cpaBuuTh. (208 Jx; 148 [Ix; 1,4)

85. Ilpm xakumx YCJIOBHSX HarpeBaM BOAOpoa maccod m = 20 T, ecnu mpu
noBeieHNH ero temmepaTtypsl Ha AT =10 K morpeboBanocs teminora Q = 2,08
kJx? (Ilpu mocTostHHOM 00BEME)

86. OmpeneauTb SHEPTUIO BPAIIATEIHHOTO JABIKEHUS MOJIEKYJBI KUCIOPOIa
pu Temmneparype t= -173° C. (1,38-10"% [Ix)

87. BplUMCIUTH DHHEPrUI0 BpalIaTENIbHOTO JBMXKEHHUS BCEX MOJIEKYI
BOJSTHOTO mapa Maccoit m = 36 r ipu temneparype t = 20° C (7,41 x/x)

88. OmnpenenuTh MOJHYI0 KUHETUYECKYIO SHEPIHI0 MOJIEKYJ YIIJIEKHCIIOrO
ra3za Mmaccoit m = 44 r npu remneparype t =27° C (7,48 k/]x)

89. OmnpenenauTh MOJHYI0 KUHETUYECKYIO DHEPTUIO MOJIEKYJI, CONEPHKAITUXCS
B OJTHOM KHJIOMOJIe a3oTa npu temmneparype t = 7°C. (5,82 MJIx)

90. BpBIYHCIUTH CPEIHIOI0 PHEPTHIO TOCTYMATEIFHOTO JIBHKEHHUS MOJIEKYJIIbI
azora npu Temmneparype t = 137° C. (8,5 - 102 Ix)

91. OmpenenuTh SHEPTUIO MOCTYHATEIBLHOTO IBMKEHHS MOJEKYN BOJISHOTO
napa maccod M = 18 r npu Temneparype t =167° C. (5,48 kI x)

92. Ompenenuth, BO CKOJIBKO pa3 MoKazareib aauadathl AJis reyius OoJiblie,
yeM IS yriaekucioro rasa. (1,25).

93. Omnpenenuth usmeHenue AU BHYTpeHHEW 5SHEPrUU BOJISHOTO Tapa
maccod m =100 r mpu mnossimieHnn ero temmeparypsl Ha AT = 20K mnpu
OCTOSTHHOM o0beMe. (2,77 xJIx)

94. Jlns HarpeBaHusi Bojopoaa Macco m = 20 T mpu MOCTOSTHHOM JIaBJICHUH
3atpaueHa Ttemiora Q = 294 kJlx. Kak wusmenurcs Ttemneparypa rasza’?
(IToBbicutcs Ha 10,1 K)

95. OmpenenuTh yAETbHYIO TEIUIOEMKOCTh ra3a Mpy MOCTOSIHHOM JIaBIICHUH,
€CJIM M3BECTHO, YTO OTHOCUTEJbHAs MOJIeKyJsipHas macca raza M = 30 rp/moinb
otHomrenue teroemkocreit C,/ Cy = 1,4 .(305 Ix/(xr-K)).

96. Bo ckonbpKO pa3 cpemHss KBaJpaTUYHas CKOPOCTh MOJIEKYJ BOJOpPOAA
00JIbIlIe CKOPOCTU MOJIEKYJT KUCIIOpO/aa Mpu 3TOM ke Temreparype. (B 4 paza).

97. OmpenenuTh CPEAHIO JJIMHY CBOOOIHOTO MpobOera MOJEKYJ BOAOPOIA
npu temneparype C = 27° C u mapienun p = 3-10® mm pr.ct. [Ipunsars quamerp
Monekysl Bogopona d = 2.3-108 cm. (4,4 km).

98. OmpenenuTbh CpPEeTHIOID YacTOTy COYAApEHUH MOJIEKYJ] BO3AyXa NpHU
temriepatype t =17 °C u nmaBnennmu p = 1 arm. DddektuBHbii nuamerp d
MOJIEKYJIbI BO3yXa IIPUHATH paBHbIM 3,5 A. (6,3-10° ¢-1)

99. HM3BecTHO, YTO OCHOBHBIMH KOMIIOHEHTAMU CYXOTO BO3yXa SBJISIOTCS
a30T U KUCJIOPOA. BO CKOJIBKO pa3 cpeHsiss CKOPOCTh MOJIEKYJIBI a30Ta OTJIMYAETCS
OT cpefHel ckopocTu MoJieKyisl kucioponaa? (Y azora B 1,0 pa3 Gosbiie)

100. B Gammone c¢ yrimekucipiM razoMm naasinenue p = S50 arm.  Ilpwm
Temmeparype t = 27°C cpemHee YuciIoO coyaapeHmii Moiekyn <z> =1,65-101 ¢t
Onpenenuts 3QPEKTUBHBIN JUAMETP MOJIEKYJIbl YIVIEKUCIOrO ra3a. (28,4 HM).

101. OnpenenuTp TpaiueHT IIOTHOCTH YTIEKUCIIOr0 Ta3a B ITOYBE, ECIU Yepe3



mwomans S =1 M? ee MoBepXHOCTH 3a BpeMs t= 1 ¢ B armocdepy mHpomien ras
maccoii m = 8-1078 kr. Kospduuuent nuddysuu D = 0.04 cm?/c (0,02 kr/m?)

102. OnpenenuTsh TOJNIIMHY CJIO0SI CYTJIMHUCTOM IOYBBI, €CIU 3a BpeMsd t=5 4
yepe3 mwiomans S =1 M? moBepxHOCTH NpoxomuT Temnora Q = 250 x/Ixk.
Temneparypa Ha MOBEpXHOCTH MOYBHI t1 = 25° C B HMKHEM cioe nouBkl t;=15 °C.
(72 cm)

103. CKOJIBKO TEMIOTHI IPOMAET Yepe3 miomans S=1 M? HoBEpXHOCTH IecKa
3a Bpems t =1 4, ecnm Temrieparypa Ha ero nosepxHoctu 11=20°C, a Ha riryOuHe h
=0,5 ™ - t,= 10°C? (4,83 x/Ix)

104. Onpenenuth Maccy rasza, npoaudyHaupoBaBiiero 3a Bpems t =12 4
yepe3 MOBEPXHOCTh MOYBBI mIomansio S = 10 cm? ecnm koddduumenT quddysnu
D = 0,05 cm%c. IInotHocts Taza Ha raybure h=0,5 M, p1=1,2-10%r/cm®, a y
noBepxuocTu p2=1,0-10"% r/em®. (2,4-107kr)

105. [Ipy M30TEpMUYECKOM pPACHIMPEHHH BOJOpOJa Maccod m =1 T mpu
temriepatype t=7°C oObeM raza ypenuuwicss B Tpu paza. Ompenenutb padboTy
pactmpenus. (1,28 kJx)

106. Ilapet prytu Maccoit m = 200 r HarpeBarOTCs MPU TOCTOSHHOM
naenennu. Ilpu stom Temmeparypa Bo3pocia Ha AT =100 K. Onpenenutsb
yBenuuenne AU BHYTpeHHEW HEpruu MapoB U paboTy A pacimpenus Moekysibl
napoB pTyTu ogHoatoMHsle. (1,245 xJIx; 831 Ix).

107. Ilpn agma®GaTHYECKOM PACHIMPEHUH YTJIEKHCIOro ra3a ¢ KOJIMYECTBOM
BEIllECTBA V = 2 MOJIb €ro TeMieparypa nonusuiack Ha At = 20°C. Kakyto paboty
coBepumia raz? (997 Jx).

108. T'a3 cosepmaet nukia Kapuo. AbcomotHas Temmneparypa T1 HarpeBaTes
B 2 pa3za BbIlIe Temrepatypsl Ty oxnaaurens. OnpenenuTs K. M. J. TAKOTO IHUKIIA.
(50%)

109. CoBepmias mmkn KapHo, raz momyumn oT HarpeBatens Teruioty Qi=1
k/[x. CKoJIbKO TEmIOThl ObUIO OTAAHO OXJIAJIUTENI0, €CIU K.ILJ. HUAcaTbHOU
TertoBoi MamuHbl 25%7? (750 JIx).

110. Bo3ayx, 3anuMaBmuii 06beM Vi = 10 11 ipy HOpMaJIbHOM aTMOCGhEpHOM
JaBJICHNH, OB ajguabaTHYECKH Ckat o oobema Vo=1 1. KakoBo naBiieHne rasa
nociie cxatusi? (2,53 MlTa).

111. Omnpenenuth paboTy A agmabdaTHYECKOTO CHKATHS MapOB YTIEKUCIOTO
raza maccod m =110 r, ecnu npu ckaTuu TemmepaTypa rasa MOBBICHIACH HA
AT=10 K. (623 Ox).

112. OOGwveM mapoB YrAEKHUCIOTO Ta3a MNpu aaunabaTUYeCcKOM CKaTHUU

yMeHbIIICs B 2 pa3a, Kak usmenuinocs nasienue? (YBeauumioch B 2,52 pasa).

113. Tlpu anuabaTUUEeCKOM PaCHIMPEHUU TEJHs, B3SATOTO IPHU TEeMIepaTrype
t = 0°C, oObem yBenmumica B 3 pasza. OnpenenuTs TeMIepaTrypy ra3a IOCIeE
pacummpenus. (131 K)

114. Onpenenuth KO3(PGUIMEHT MOBEPXHOCTHOIO HATSKEHHUS KACTOPOBOTO
Macia, eciid B TpyOke paaumycoMm r = 0.5 MM oHO momHsuiock Ha Ah =49 mwm.
CwmaumBanue cautath NoJHBIM. (33,3 MH/M).



115. OnpenenuTh CpeIHUNA JUAMETp Kamwuisipa TOuYBBI, €CIM  Boja
nogHuMaeTrcst B Hell Ha Ah = 49 mm. CMauuBaHue CTEHOK cUMTaTh MOJHBIM.(0,6
MM).

116. OmpenenuTh BBICOTY TOMHATHUS BOJABI B CTEONAX pAacCTEHUH C
BHyTpeHHUM guamerpom d =0,4 MM 1ox JAeWCTBHEM KaNWUIAPHBIX CHIL
CmauynBaHHUE CTEHOK CUMTATh MOJHBIM. (7,34 cMm).

117. T'munepuH B KanwuispHOM TpyOke auamerpom d =1 MM momHsics Ha
Boicory h =20 mMm. Ompenenuth Ko3(G(GUIMEHT MOBEPXHOCTHOTO HATSKCHHUS
rimnepruHa. CMadnBaHue cuuTaTh MoJHBIM. (61,8 MH/M).

118. JIByM mrapukam OJHOTO pa3Mepa U poBHOUM mMacchl m=30 MI cOOOIIMIN
[0 paBHOMY OJIHOMMEHHOMY 3apsay. Kakoil 3apsgy Q ObUT COOOIEH KaxaoMy
HIapUKy, €CJIM CWJIa B3aMMHOIO OTTAJIKMBAaHUS 3apsA/I0B YpPaBHOBECHIIA CHUITY
B3aMMHOTO MPUTSKEHUSI IIAPUKOB MO 3akoHy TsAroteHuss Hoprorona? Illapuku
paccMaTpHMBaTh Kak MaTepHaibHble Touky. (2,58+-107 Ki).

119. Tpu onmuakoBbix 3apsaa Q1=Q»=Q3=1 uKn pacnosnoxxeHsl o BepIIMHAM
PaBHOCTOpOHHETrO TpeyroibHuka. Kakoi orpunartenbHblii  3apsa Q  Hamo
MIOMECTHUTH B IIEHTPE TPEYTOJIbHUKA, YTOOBI €ro MPUTSKEHUE YPAaBHOBECUIIO CHJIbI
B3aMMHOT0 OTTajgKkuBaHus 3apsaos? (571 nKi).

120. Cuma F B3auMopjeHcTBHS MEXIy IBYMS TOYCUYHBIMH 3apsaamMu Q1=2
HKn n Q=1 uKun, pacnonoxennsivMu B Boae, pasHa 0,5 MH. Ha kakom paccrosanmn
HaxoxasaTcs 3apsiabi? (0,67 Mm).

121. B snmemeHTapHO# Teopuu aToMa BOJOPOAA MPHUHUMAIOT, YTO DIEKTPOH
BpalllaeTcsl BO KPYyT sjipa Mo KpyroBoi opoute. OnpeaenuTs 4acToTy BpalleHUs
5JIEKTPOHA, €CIM paauyc opoutsl r =5.3-108 cm. (6,58-101° ¢ ?).

122. Ha mienkoBO¥W HUTH TOJABEIICH MaJleHbKHM mapuk maccoit m = 0,1 T,
Hecylui Ha cebe 3apsan Q. Eciu Ha paccTosiHUY r =7 CM HUXE IIapuKa MOMECTUTH
TaKoOM Ke 3apsiji, TO CUJia HATSHKEHUS] YMEHbIINUTCS B 2 pa3a. Hailtu 3apsia mapuka.
(5/3-108 K)

123. ]JIBa pa3HOMMEHHBIX TOYEYHBIX 3aps]a MPUTATHUBAIOTCS B BaKyymMe Ha
paccrosHuM T =10 cM ¢ TakoW K€ CWIOW, KaKk W B KepocuHe. Omnpenenuts, HA
KAaKOM PacCTOSIHUU pacrojiaratorcs 3apsisl B kepocune. (7,08 cm).

124. Ha mienkoBOW HUTH B BO3JAyX€ MOABEIIEH MmapuKk Maccoil m =100 wr.
[apuky coobmien 3apsg Q=2 uKin. Ha xakoM paccTOSSHUM OT HETO CIEayeT
MOMECTUTH CHU3Y 3apsia Qz = - Q1 4TOOBI Cuila HATSKEHUS HUTH YBEJIMYUIIACH B 2
paza? (6,06 mm)

125. Ha kakoM pacCTossHUM T Jpyr OT Jpyra CIEeAyeT IOMECTUTh JIBa
OJTHOMMEHHBIX TOUCUHBIX 3apsjia B BOJI€, YTOObI OHU OTTAJIKUBAIUCH C TaKOU Ke
CUJIOW, C KaKOM AT 3apsbl OTTAJIKHUBAIOTCS B BaKyymMe€ Ha PacCTOSIHUM I1=9 cm?
(1em)

126. B nsnemeHTapHON TeopuH aToMa BOAOPOAA MPUHUMAIOT, UYTO JJICKTPOH
BpallaeTcsl BOKPYT sSapa Mo KpyroBoi opoute. OnpeaenuTts pagnyc opOUThI, €CIH
4acTOTa BpaIIEHUs dIeKTpoHa n=6.5-10" ¢, (53 m)

127. Paccrostnue d mexny 3apsgamu Q=100 uKn u Q2 =-50 uKn pasuo 10
cM. Onpenenuth cunbl F , peiictByromyro Ha 3apan Qs=1 MKu, orcrosimmii Ha
rh=12 cm ot 3apsana Qi u Ha r1=10 cm ot 3apsga Q. (51 mH).



128. JIBa Ttoueunbix 3apsga Qi=1,6 HKn u Q2 = 0,4 HKn pacnonoxxensl Ha
pacctossnun d =12 cMm gapyr ot gpyra. ['ne Hago NOMECTUTH TpPETH
MOJIOKUTENBHBIN 3apsan Q, yTOOBI OH OKazascs B paBHoBecuu? (Mexay 3apsaamu
Ha pacCTOSTHUH 8 ¢M OT 3apsa Q)

129. DnexTpoH BieTeN B OJHOPOAHOE MoJjie ¢ HanpsbkeHHocThio E =20 kB/Mm B
HaIlpaBJICHUU €T0 CUJIOBBIX JWHUN. HadampHas ckopocTh anekTpona v =1,2 Mwm/c.
Haiitu yckopenue, mpuodperaemMoe 3JIEKTPOHOM B TOJI€, U CKOPOCTh MO UCTEYECHUU
spemenu t = 0,1 He. (-3,51-10%° m/c?)

130. Tlome, cosmannoe ToueyHbiM 3apsimoM Q = 30 vKn, nmeiictByer Ha
sapsin Q1 = 1 HKn, momMenieHHslil B HEKOTOPOU Touke noJs, ¢ cuiot F = 0,2 mH.
Haiitn HanpspKEHHOCTh M MOTEHIMAN B JTOM TOYKE, a TAKKE PACCTOSHHUE €€
ot 3apsaa. (200 kB/m; 7,3 kB; 3,68 cm)

131. Jima 3apsna Q:=1 uKin u Q; = -3 aKn nHaxoasrcs Ha paccrosauu 1 =20 cm
Ipyr oT napyra. HailTu HanpsyKEeHHOCTh M TOTEHIMAal B TOYKE MOJSA
PaCIOJIOKEHHOW HA MPOJOKEHUN JTMHUHU, COCIUHSIONIEH 3apsi/ibl, HA paCCTOSIHUU
=10 cm oT nepBoro 3apsaa. (600 B/m; 0)

132. Ha 3zapsn Q:=1 uKi, nHaxonmsmuiics B mojie ToueyHoro 3apsjga Q Ha
paccrosanu =10 cm oT Hero, none aerctByet ¢ cuio F =3 mxH. Onpenenuts
HANPSHKEHHOCTh YW MOTEHUUAI B TOYKE, rjae Haxoautcsa 3apsan Qi. Haiitm Taxxe
3HaueHue 3apsaa Q. (3 kB/m; 300 B; 3,3 aKun).

133. Ima 3apsga Q;=-10 uKn u Q, =20 vKn naxoasarcs Ha paccrosauu 1 =20
cM Apyr ot Apyra. HailTu Hanps»KE€HHOCTh U MOTEHUIUAJ TI0JISI, CO3IaHHOTO 3THUMH
3apsiiaMu, B TOYKE, PACIOJIOKEHHON MEXIY 3apsaaMy Ha JIMHUM, COCAUHSIONIECH
3apsJibl, HA PACCTOSIHUM I =5 CM OT nepBoro u3 Hux. (4,4 kB/m; -600 B).

134, JIea 3apsma Qi; = 30 HKa m Q; =-30 vKn pacnonoxensl Ha
pacctostHuu 1 = 25 cM apyr ot apyra. HaliTu HampsiKeHHOCTh M TIOTEHIIMAN B
TOYKE, JIeKAIIECW HAa MPAMOM, COCAUHSIONIEH 3aps/ibl, HA PACCTOSSHUU I = 5 CM OT
nepBoro 3apsaa. (115 kB/m; 4,05 kB)

135. Paccrostame  wmexnay aByMs TouedHbIMH 3apsgamu Q=1 vHKi u
Q2 = - 30 vKn paBHo 20 cMm. HaliTh mpOTSIKEHHOCTh W IOTEHIIMAT B TOUKE
Jexanien nmocepeanHe Mexay 3apsaamu. (27,9 kB/m; -2,61 kB)

136. JIma 3apsga Q1= -1 vHKim u Q2 =30 K Haxonsarcs Ha paccrosaum 1 =12
CM Jpyr OT japyra. BpUHCINTE HaANpsSKEHHOCTb IMOJS B TOYKE JiexKalen
rnocepennHe Mexay 3apanamu. OnpenesnTh TakKe HAnpsSHKEHHOCTh MOJ B 3TOU
TOYKE, €CJIi NePBhIN 3apsia nonoxurenabHblid (100 kB/Mm; 50 kB/M)

137. Dnextpuueckoe moje co3aaHo AByMs TouedHbIMU 3apsaamu Q1=50 uKn
u Q2 =100 uvKn. Paccrossnue mexny 3apsgamu L=10 cm. I'me m Ha kakom
pPacCTOSIHMM OT TEPBOTO 3apsjia HaXOIUTCA TOYKA, K KOTOPOWM HAIpPsSKEHHOCTh
noys paBHa Hynto? (Ha npsimoit, coenuusitoneit 3apsiast; 4,2 cm)

138. [Ba 3apsaa Q1=-10 uKn u Q, =20 uKn pacnonoxxensl Ha paccTostHuM L
=20 cm apyr ot apyra. HallTh HanpsKeHHOCTh M MOTEHIMAN B TOYKE, JIEkKaIEH
nocepeanHe Mexay 3apsaamu. (27 kB/m; 0,9 kB)

139. 3apsn Q =1 vKn nepemeniaercs moja AeWCTBUEM CHII TMOJIS U3 OJHOU
TOYKH TIOJNISI B JIPYryi0, TpU OTOM coBepmaerca pabdora A = 0,2 Mmx]x.
OnpenenuTs pa3HOCTh NOTEHIMATIOB ATUX ToueK noJis. (200 B).



140. Kakyroo pa3HOCTh MOTEHIMAJIOB JOJDKEH MPOWTHU DJIEKTPOH, YTO ObI
npuodpectu ckopocth v =20 Mm/c? (1,14 kB).

141. JIma 3apsina Q=3 uKun u Q2 =1,2 uKn HaxoasTcsa Ha paccrossHuu L=10
CM JOpyr ot japyra. HailTu HampspK€HHOCTh TOJISI Ha TMPOJOJDKEHHM JIMHUM,
COEIMHSIONIEH 3apsiibl, HA pacCTOSHUU T = 6 ¢M OT BTOpOro 3apsaa. Onpenennurtsb
TaKXe€ HANpPsHKEHHOCTh B ATOM TOYKE, €CJIM BTOPOM 3apsia oTpulateabHblil. (4,05
kB/m; 1,95 xB/™m)

142. DnexTpoH, HayalbHasg CKOPOCTb KOTOporo vo=1 Mwm/c, Bieren B
OJTHOPOJHOE JJIEKTPUYECKOe Tojie ¢ HampspkeHHOoCcThio E=100 B/M Tak, uto
HayajbHasl CKOPOCTh AJIEKTPOHA MPOTHUBOIMOJIOKHA HANpskKeHHOCTH Toyis. Haittu
SHEPIHIO DJIEKTPOHA 110 UcTeueHuu BpeMenu t =10 ue. (6,33-107° JIx).

143. Toueunsrit 3apsan Q co3maeT B TOUKE, HAXOASAIIMICS HA paccTossHUH =10
CM OT 3apsja, mojie ¢ HanpshkeHHOCThi0 E = 1 xB/M. Haiiti moTeHmman mons B
ATOM TOYKE M CUIy, JAeHcTByoIIyto Ha 3apsn Qi = 2 uKi, nomemeHHbiit B 3Ty
Touky noss . (100 B; 2 mxH).

144, Jlpa toueunsix 3apsma Qi = 1 mxKn u Q = 2 mxKn Haxomsrcs Ha
paccrossauu r = 40 cM. Kakyro pa®oTy Hajgo COBEpIIUTH, YTOOBI COTUZUTH UX 10
paccrostHus =20 cm? (45 mM/Ix)

145. Tlone co3mano ToueuHbIM 3apsaaoM Q. B Touke, oTcrosiieit oT 3apsaa Ha
pacctostHuu r = 30cM, HanpsbkeHHOCTh 1o E=2 kB/M. Onpenenutsh noTeHIuan ¢
B »TOM Touke u 3apsa Q. (600 B; 20 uKo).

146. 3apsa Q=10 uHKn cos3maer smektpuueckoe mojie. Kakyrwo paborty
COBEPIIIAIOT CWJIBI ATOTO MOJIsI, €CIM OHO mepeMecTuT 3apsan Q. =1 HKn Bmomib
CUJIOBOM JIMHUU U3 TOUKH, HAXOJSIIUICS OT 3apsijga Q1 Ha pacCTOSHUU 11=8 CM, JI0
paccrosaus 12 =1 mM? (1,04 MxJx).

147. B nose ToueuHoro 3apsaa Qi U3 TOYKU, OTCTOAIICH HA PACCTOSIHUU 11=5
CM OT 3TOrO 3apsja, ABWKETCA BIOJb CUJIOBOM JHMHUM 3apAn Qi, eciau mpu
nepemenieHnn 3apsaa Q, Ha paccrossHUM S = 5 cM moneM coBepiieHa pabota A
=1,8 mIx. (20 uKu)

148. Paccrostnue rh Mexay ABymst TodeuHbiMH 3apsgamu Q=10 vKn u
Q2 =3 uKux pasnHo 30 cm. OnpenenuTs paboTy, KOTOPYIO HAJ0 COBEPIINTh, YTOOBI
cONM3UTH 3apsabl 10 paccTossHUs 12=10 cM. (1,8 Mxx)

149. 3apsokeHHas Kamenbka JKuakoctd Maccod m = 0,01 r Haxomurtcs B
PAaBHOBECHMHU B T0JIE TOPU3OHTAIBHO PACIIOJIOKEHHOIO IIOCKOTO KOHAEHCATOpA.
Paccrosinue mexay miactuHamu KoHjeHcaTtopa d = 4 MM, pa3HOCTh MTOTEHITUATIOB
Mexay Humu U =200 B. Onpenenuts 3apsan kanenbku. (1,96 uKi)

150. TIlmockuii KOHAEHCATOp ¢ mIOmM@AApl0 Iwactun S =100 cm? u
paccTostHuEM MeXy HUMH d =2 MM 3apsbkeH 10 pasHoctu norennuanoB U = 400
B. Haittu sHepruro mosnsi KOHJIEHCATOpPa, €CIIM JUAJIEKTPUK MEXKAY IUIaCTUHAMU
BO31yX. (3,54 MK x)

151. 3apsbkeHHass 4YacTHIA, TPOWUJS HEKOTOPYIO Pa3sHOCTh MOTEHIUAJIOB,
npuobpena ckopocTb v =2 Mwm/c. Kakyio pa3HOCTh NOTEHIMATOB, MPOIILIA
YacTuIlla, €CIM YACNbHBIN 3apsj ee (oTHomIeHHWe 3apsga k macce) Q/m = 47
MKi/kr? (42,6 kB).



152. Mexay niacTMHaMHM IUIOCKOTO KOHJEHCATOpa HAXOJIUTCS IUIOTHO
npuiieraroias K HuM 300HUTOBas miactTuHa. KoHaeHcaTop 3apsKeH 0 pa3HOCTH
noteHuuanioB U=60 B. KakoBa Oyaer pa3HOCTbh MOTEHIMAJIOB, €CJIM BBITAIIUTH
H0OHHUTOBYIO TJIACTUHKY U3 KoHeHcaTopa? (180 B)

153. 3BapspkeHHas YacTuIla, YICNbHBIA 3apsa kotopoit Q\m = 47 mKn/kr,
mpomnia pasHocTh noteHmanoB U=50 kB. Kakyto ckopocTs mpuobpena gacTuiia,
€CJIM HadaJbHasi CKOPOCTh ee ABMKeHus Vo=0 m/c? (2,17 Mwm/c)

154. Tlnockuii KOHAEHCATOp € paccTosiTHUEM Mexnay miactuHamu d = 0,5 cm
3apsbkeH 710 pasHoctu noreHuuaioB U =300 B. Omnpenenuts 00BbEMHYIO
IJIOTHOCTh 3HEPIMM ® MOJs KOHAEHCATOpa, €CIM AMAIEKTpUK — cmona. (111
M/ M)

155. Pa3HOCTh MOTEHLMAJIOB MEXAY IUIACTHHAMM IUIOCKOTO KOHJIEHCaTopa
U=120 B. ITnomaap kaxaoii miactuasl S=100 cm?, paccTosiHie Mexay HuUMu d=3
MM. HailTu 3apsan KakaoW IUIaCTUHBI, MEXAY IJIACTUHAMHU HAXOJMUTCS BO3IYX.
(3,54 uKn)

156. Konnencaropy, emkocts koTtoporo C =0,5 Mx®, coobmen Q =3 uKu.
Onpenenutsb S3HEPTUIO OIS KoHAeHcaTopa. (0,9 HJlx)

157. Tlnockuii KOHAEHCATOP, PACCTOSAHHUE, MEXKIY IUIACTUHAMH  KOTOPOTO
d =2 mm, 3apspkeH A0 paszHoctd noreHuuanoB U = 200 B. Huanexktpuk dapdop.
Haiitu HanpsixeHHOCTh E 1 00bEMHYIO TUIOTHOCTh SHEPTUU ( TOJISI KOHAEHCATOpa.
(100 xkB/m; 221 mIIx/m3)

158. Pa3HOoCTh MOTEHIMAJIOB Ha IJIACTHMHAaX IUIOocKoro kouaeHcatopa U=300
B. IInomanp kaxmoit miactuasl S =100 cMm? u sapsan Q =10 vKi. Onpenenutsb
paccTostHue MEeXy TiacTuHamu? (2,65Mm)

159. Tpum comporuBnenus ri=12 Owm, r;=4 Owm, r3=10 OM coeauHEHBI
napautenbHo. Oommit Tok B nienu I = 0,3 A. Haiitu cuimy Toka, Uaymero uepes
COTPOTHUBJIEHHUE 13. (69 MA).

160. JIBa mctounmka Toka 3. A. c. E;=1,6 B u E;=2 B ¢ BHyTpeHHUMH
conpotuBieHusMu 11=0,3 Om u 1,=0,2 OM, coeTuHEHHBIE TTOCIICIOBATEIHHO, TAI0T
BO BHEIIHIOW 1enb TOK cuiion [ =0,4 A. OnpeaenuTs CONPOTUBIICHUE BHEIIHEN
uemnd. (8,5 Om).

161. Ammepmetp ¢ conpotuBienueM r = 0,02 Om paccunTaH Ha U3MEPEHHE
cuibl Toka 70 [ =1 A. KakoBo 10KHO OBITH CONMPOTUBIIEHUE IIYHTA, YTOOBI TUM
pruOOPOM MOXKHO ObLIO U3MEPUTH TOK cuitoi 70 1 1=10 A. (2,22 MOwm)

162. Ucrounmka Toka 3. A. ¢. E=1,5 B pgaer Bo BHENIHIO IIeNb TOK
cunoit I =1 A. BuyrpenHee compoTuBieHHEe HCTOYHMKAa Toka r = 0,2 Owm.
Onpenenuts KO3(PGUIHESHT MOJIC3HOTO ASHCTBHUS NCTOYHUKA ToKa. (86,6%)

163. JlBa smeMeHTa C OAMHAKOBBIMH 3. A. c. E=1,6 B u BHyTpeHHUMH
conpotuByiieHUAMH 11=0,2 OM 1 1,=0,8 OM coeMHEHbI APATIIETBHO U BKIIOUYCHBI
BO BHEUIHIOKO 1ienb conpoTuBienrem r=0,64 Om. Halitu cuiny Toka B uenu. (2 A)

164. Yepes rpadutoBblii MpOBOAHUK B ¢opme napamienumnena aauHon L=3
CM U IUIOIIA/BIO TonepeyHoro cedenus S=30 mM? uaer Tok cuioi I =5 A. Haiitn
najJieHue HaNpsDKeHHsT Ha KOHIIax rpaduroBoro npooaHuka. (19,5 mB)



165. D. n. c. 6arapen E=50 B, BuyTtpenHee comportuBienue r=3 Om. Haiitu
CUJIy TOKa B LENH U HANPSHKEHUE, IO KOTOPBIM HAXOJUTCS BHEIIHSS LEMb, €CIIN
ee conporusieHue r1=17 Om. (2,5 A; 42,5 B)

166. Kakoe no6aBoYHOE COMPOTHUBICHUE HAJO BKIIOYUTH MOCIEAOBATEIHHO C
JAMITOYKOM, paccuntaHHOM Ha Hanpsbkenne U =120 B u momuocts N = 60 Br,
4TOOBI OHA JaBajla HOpMaNbHbBIN Hakan npu HanpspkeHuun Ui= 220 B? Ckomibko
METPOB HHXPOMOBOW TpoBOJOKH muamerpoM d = 0,5 MM moHamoOWTCS Ha
M3roToBJieHHe Takoro conpotusieHusa? (200 Owm; 39,3 m)

167. DnekTpoMoTop, mnoTpedstomuid Tok I =10 A, pacnosoxeH Ha
paccTostHUM 1=2 KM OT TeHepartopa, gatomiero Hampspbkenue U = 220 B. Morop
COCJMHEH C TEHEpaTOpoOM MEIHBIMU MpoBoAamMu. HalTu cedeHue MOoJIBOJSAIINX
IPOBOJIOB, E€CJIM MOTEPS HAIIPKEHUS B IpoBoAax 8%. (38,8 Mm?).

168. Kakoil MJIMHBI HYXHO B3AThb HHUKEJIMHOBYIO IIPOBOJIOKY CEUCHHEM
S$=0,05 MM? It YCTPOMCTBA KHIIATHJILHHKA, B KOTOPOM 3a BpeMs t =15 Mun
MO>KHO BCKHITATUTH Boay obobeMoMm V =1 11, B3aTyt0 mpu Temneparype t; =10°C?
Hamnpsixenue B cetn U =110 B, k. n. 1. kunstwibauKa 1 = 60%. (2,2 ™).

169. Omnpenenutb MOIIHOCTh U CHIIy TOKa, TOTPEOIISIEMYIO SJIEKTPOMOTOPOM,
OPUBOMASIIMM B JICMCTBUE HACOCHYIO YCTAHOBKY, CHAaOXXaloIIyl0 BOJOU
’KUBOTHOBOJYECKYIO (DEPMY C CYTOUHBIM PacxoJoM BoAbl 00beMoM V=30 Mm>.
Bona nmomaercst va Beicory h =20 m. K. n. 1. ycranoBku 1 =80%, HamnpsokeHUe B
cetu U = 220 B, moTop pabotaetr t = 6 u B cytku. (0,91 kB; 4,14 A)

170. B MeaHOM MpoBOJE JIMHOM | = 2 M ¥ TUIOIIA B0 MTONIEPEYHOT0 CCUCHHS
S=0,4 Mmm?, uzet Tok. [Ipn 3TOM B KaKIyr0 CeKyHIy BhaenseTe» Temiora Q=0,35
JIx. CKOJIBKO 3JIEKTPOHOB MPOXOJUT YEpe3 IMOMNEPEYHOE CEYEHUE 3TOro
nposoxauka 3a t=1¢? (1,27-10% snexrpon/c)

171. OnpenenuTh TEMIIEpaTypy IMOYBBI, B KOTOPYIO MOMENIEHA Tepmonapa
KEJIe30 — KOHCTaHTaM ¢ moctosiHHoM o =50 MxB/°C, ecnu cTpenka BKIFOYEHHOTO
B LIETIb TEPMOMApPbl FAJIbBAHOMETPA C LIEHOU JIeTIeHUus | MKA ¥ COTPOTUBJIEHUEM T
=10 Om otkinonsiercs Ha 40 nenenuii. BTopoil cmaii Tepmomnapbl MOTPY>KEH B
taromui ea. ConpoTuBIeHUEM TepMonapsl mpeHeopeusb. (8° C)

172. Tepmomapa ¢ comnporuBieHueM r; = 6 Om m nocrosHHou o = 0,05
MB/rpan, mnoakimtoueHa K TraiabBaHOMETPY C cONpoTHBieHHEM 1=14 OM u
gyBCTBUTENbHOCTEIO [=10% A, Onpemenmurs MHHMMAalbHOE  M3MEHEHHE
TEMIIEPATYyPhl, KOTOPOE MO3BOJIAET ONpeaeanuTh 3Ta Tepmonapa. (0.004 K)

173. Cwuna toka | B memnm, cocrosimieil w3 TepMmomapbl ¢ CONPOTUBIECHUEM
rh= 4 OM u raibBaHoMeTpa ¢ conpotuBieHueM I, = 80 OM, paBHa 26 MKA mpu
pazHocTtu Temmneparyp crnaeB At = 50° C. OnpeaenuTs NOCTOSHHYIO TEPMOMAPHI.
(43,8 mxB/°C).

174. OpwmH cnaii Tepmonapsl ¢ moctossHHON o =50 MkB/°C momerieH B meus,
apyroi — B Tatomuii Jen. CTpenka TalbBaHOMETpA, MOAKIOYEHHOIO K
TepMomnape, OTKJIOHWIach mpu 3ToM Ha n = 200 pgenenuit. Onpenenutsb
TEMIIepaTypy B N€YH, €CIU CONMPOTUBIICHUE TAIbBAHOMETPA BMECTE C TEPMOIIAPOM
r =1 Om, a OAHO JAEJEHHE €ro IIKajdbl COOTBETCTBYET CHJIE TOKa B 1 MKA
(4yBCTBUTEIILHOCTH ranibBanomerpa).  (40° C).

175. Tepmomapa MeIb — KOHCTaHTaH comnpoTuBieHueM r1 = 10 Owm



MPUCOEIMHEHA K TajdbBaHOMETpPY comnpotuBieHueM 1z =100 Om. OnuH cnai
TepMonapbl HaX0AUTCA npu Temnepatype t1 =22° C, apyroi moMemieH B CTOT CEHa.
Cuna toxka B menu I = 6,25 mMkA. Ilocrosunas tepmomnapsl o = 43 mkB/°C.

Omnpenenuts TeMiiepaTypy cena B crore. (37° C).

176. Cuna toka | B menu, cocTosiei U3 TepMoIapbl COMPOTUBIICHUEM 1= 4
OM u rasibBaHOMETpA € CONpOTUBIIeHUEM T2 = 80 OMm, paBHa 26 MKA TpU pa3HOCTH
temnepatyp cnaeB At = 50° C. Onpenenutsh MOCTOSHHYIO TepMonapsl. (44

MKB/C).

Tabnumna BeIOOpa 3adaHUN Ui BBINOJHEHHS KOHTPOJBHOW pabOThI 11O
Kypcy «®u3MKW» CTYyICHTOB 3a04HOM (OpMBI OOy4YEeHHUS TIO HaIPaBICHUIO
MOATOTOBKHU «JIecHOE /1e710» BO BTOPOM CEMeCTpe 00yUCHHS.

[locnenusas uudpa 3a4eTkn

dpa 3a4eTKH

6

7

8

9

o [penrocnentsis

10,26,
44,73,
93,11
2,123,
144,1
53,17

8,27,
45,74
,1083,
114,1
24,14
5,154
174

6,28,
46,75
97,1
15,12
5,146

155,1
75

4,29,
47,76
,100,
116,1
26,14
7,156
,176

2,30,
48,77
96,1
17,12
7,148
,157,
177

20,41
61,8
5,105
113,
1231
40,16
3,173

18,40,6
3,86,10
6,114,1
24,133,
164,17

4

16,39,6
5,87,10
7,115,1
25,134,
165,17

5

14,38,6
7,88,10
8,116,1
26,135,
166,17

6

12,37,6
9,89,10
91171
27,136,
167,17

7

9,31,4
9,78,9
4,118,
128,1
49,15
8,178

7,32,
50,79
,104,
1191
29,15
0,159
179

5,33,
51,80
99,1
20,13
0,132
,160,
180

3,34,
52,81
,102,
1131
23,15
1,161
172

1,35,
53,91
97,1
14,12
4,133
,162,
181

19,36
,70,9

0,110
,118,

128,1
37,16
8,178

17,35,6
9,73,93
,119,12
9,138,
169,17
9

15,34,6
8,75,95
,120,13
0,139,1
70,180

13,33,6
7,77,97
, 113,12
2,140,1
52,172

11,32,6
6,79,99
, 114,13
1,142,1
71,181

20,36,
54,83,
95,11
5,125,
134,1
63,17

18,37
95,8

4,105
,116,

126

16,43
96,8
5,101
117,
127,1
36,16
5,175

14,39
97,8
6,104
,118,
128,1
37,16
6,176

12,40
98,8
7,98,
119,1
29,13
8,167
177

21,31
65,8
1,101
, 115,
123,1
43,15
3,173

22,30,6
4,83,10
3,116,1
24,144,
154,17

4

23,29,6
3,85,10
51171
25,145,
155,17

5

24,28,6
2,87,10
7,118,1
26,146,
156,17

6

20,25,6
1,89,10
9,119,1
27,147,
157,17

7

19,41,
59,88,

17,25
60,8

15,18
71,9

13,30
62,7

11,32
63,7

10,26
60,7

8,41,59
,76,96,

6,39,58
78,92,

6,37,57
,80,100

2,35,56
’821




96,12
1,130,
139,1
68,17

9,106
,113,

122,1
40,16
9,179

0,111
,114,
1311
41,17
0,180

2,106
,115,
123,1
42,15
2,172

4,99,
116,1
24,14
3,171
,181

4,94,
120,1
28,14

158,1
78

123,12
9,149,1
59,179

114,13
0,150,1
60,180

, 115,12
2,132,1
61,172

111,11
6,131,1
51,162,
181

21,34,
64,76,
97,11
7,125,
144,1
53,17

22,36
,65,7

8,107
,118,

126,1
45,15
4,174

23,38
,66,8
0,105
,1109,
127,1
46,15
5,175

24,40
67,8
2,108
,120,
128,1
47,15
6,176

1,27,
68,91
,100,
113,
1291
48,15
7,177

9,33,
55,84
,104,
117,1
23,13
3,163
173

7,31,54
,86,106
,118,12
4,134,
164,17
4

5,29,53
,88,108
,119,12
5,135,1
65,175

3,27,52
90,110
,120,12
6,136,1
66,176

1,40,51
, 73,93,
113,12
7,137,1
67,176

3,29,6
9,88,9
8,114,
130,1
49,15
8,178

7,31,
71,90
,108,
115,1
31,15
0,159
179

11,33
42,7
3,107
,116,
122,1
32,16
0,180

13,35
46,7
5,110
117,
123,1
51,16
1,172

17,37
48,7

2,101
,118,

124,1
33,16
2,181

24,38
90,7
4,94,
114,1
28,13

168,1
78

21,36,4
9,75,95
, 115,12
9,139,1
69,179

18,34,4
8,76,96
, 116,13
0,140,1
70,180

15,32,4
17,7797
, 117,13
1,141,1
52,172

12,30,4
6,78,98
, 118,12
2,142,1
71,181

19,39,
58,79,
98,11
9,125,
134,1
63,17

2341
56,8

1,109
120,

126,1
35,16
4,174

2,26,
54,83

109,1
13,12
7,136
,165,
175

4,27,

52,85
93,1

14,12
8,137
,166,

176

6,28,
50,87
,102,
1151
29,13
8,167
77

9,28,

45,79
99,1

19,12
3,143
,153,

173

6,26,44
,80,100
, 120,12
4,1441
54,174

3,41,70
,81,101
, 113,12
5,145,1
55,172

2,39,65
82,102
114,12
6,146,1
56,176

4,37,60
,83,103
, 115,12
7,147,1
S7,177

8,29,6
0,89,1
00,11
6,130,
1391
68,17

10,30
62,7

3,110
117,

1311
40,16
9,179

12,31
64,7
4,94,

118,1
22,14
1,170
,180

14,32
68,7
5,94,

1191
23,14
2,152
172

16,33
, 70,7

6,103
,120,

124,1
43,17
1,181

8,35,
55,84
,104,
116,1
28,14
8,158
178

10,33,5
0,85,10
51171
29,149,
159,17

9

14,32,4
5,86,10
6,118,1
30,150,
160,18

0

16,31,5
1,87,10
7,119,1
22,151,
161,17

2

20,29,5
2,88,10
8,120,1
31,132,
162,18
1

18,34,
45,77,
101,1
12,12
5,144,
1531
73

20,35
AT
8,93,
121,1
31,14
5,154
174,

22,36
49,7
9,96,
113,1
22,14
6,155
175

24,37
91,8

95,11
4,126
147,
156,1
76

1,38,
53,81
,104,
112,1
27,14
8,157
177

22,27
93,2
9,109
112,
123,1
34,16
3,173

1,26,54
,90,110
121,12
4,135,1
64,174

5,28,55
, 75,93,
113,12
2,136,1
65,175

7,30,56
, 78,94,
114,13
1,137,1
66,176

11,32,5
7,81,95
112,12
5,138,1
67,177

5,39,5

15,40

9,41,

6,25,

8,25,

13,26

17,27,5

19,28,6

23,25,4

20,25,4




5,821 |,57,8 |59,84 42,72 | 43,77 | 58,8 |9,87,97 10,90,98 | 3,72,92 | 291,11
02,12 | 3,95, |,981 |,921 |, 111, | 4,96, |,11512 | ,116,13 |,112,12 | 1,121,1
1,131, | 120,1 | 19,12 | 12,13 | 121,1 | 1211 | 2,140,1 | 1,141,1 | 7,142,1 | 28,143,
149,1 | 22,15 | 8,132 | 1,151 | 22,15 | 26,13 | 69,179 | 70,180 |52,172 | 171,
58,17 | 0,159 |,160, |,161, |2,162 | 9,168 181

8 179 1180 | 172 |,181 |,178

SAJAYUA JJIA CAMOCTOSATEJBHOI'O PELLIEHU L.

1. Ilo ABYyM JJIUHHBIM TpsIMBIM MapajulebHBIM TPOBOJAM TEKYyT B
MPOTUBOMOJIOXKHBIX HampasieHusix Toku I3 =1 A u I =3 A. Paccrosiane mexmy
npoBogamu | = 8 cm. OmnpeneiauTb WHAYKIMIO MAarHUTHOTO TMOJSI B TOYKE,
HaxXOASAUIEHCS HAa IPOJOHKEHUN NIPSIMOM, COEIMHSIONIEN TPOBOAA, HA PACCTOSHUU
r =2 cM oT nepBoro npoBoaa. (4 MxT)

2. OmpenenuTh WHAYKIIMIO MAarHUTHOTO TIOJS JBYX JUIMHHBIX TPSMBIX
MapaJUICIIbHBIX OJWHAKOBO HampaBlieHHBIX TOKOB I[1 = 0,2 A u I, = 0,4 A B Touke,
JeXalmen Ha NPOJODKEHUU IPSAMOM, COEIMHSIONIEW IPOBOJAAa C TOKaMHU, Ha
paccTosHMM I = 2 CM OT BTOpOro HpoBoja. PaccrosHue mexmy mnpoBogamu | =
10 cm. (4,33 MkT)

3. Ilo nByM JJIMHHBIM TPSMBIM MapauieIbHBIM MPOBOJAM B OJIHOM
HarpaBiieHHH TeKyT TOKH [1 = 1 A u I = 3 A. PaccTosiHue Mexay npoBojgaMu r =
40 cM. HaliTh MHIYKIMIO MAarHUTHOTO TOJISI B TOYKE, HAXOJMSIIEICS MOCEpEeInHE
Mexay rpoBojiaMu. (2 MkT)

4. ]JIBa MJIMHHBIX TPSIMBIX MapaJJIeIbHBIX MPOBOJA, MO KOTOPHIM TEKYT B.
MPOTHUBOMNOJIOKHBIX HampaBiieHusX Toku I3 = 0,2 A u I, =0,4 A, Haxomarcs Ha
pacctossHuii 1| = 14 cm. HalTu MHIYKUMIO MAarHUTHOTO TMOJS B TOYKE,
PAacCMoJIOKEHHON Ha OTPE3KE MPSAMOU, COCIUHSIONIEM TOKU, HA PACCTOSIHUU T = 4
cM oT nepBoro nposoaa. (1,8 mxT)

5. Ilo OByM JJAMHHBIM MPOBOJAM, PACIOJIOKEHHBIM [apauIebHO Ha
pacctostHuM 1 = 15 cM apyr ot Apyra, TEKyT B IPOTHUBOIOJIOXKHBIX HAIPaBICHUIX
Toku I1 = 10 A u [ = 5 A. OnpenenuTe MHAYKIUIO MarHUTHOTO MOJIA B TOYKE,
PacnoJIOKEHHOW Ha PacCTOSHUU I' = 5 CM OT IIEPBOI0 MPOBOJA HA MPOAOHKEHUU
OTpe3Ka MpsiMoii, coeauHstomero mpososa. (35 mkT)

6. OnpenenuTs WHAYKIMIO MAarHUTHOTO TIOJSI JBYX JUIMHHBIX MPSMBIX
napajuiesibHbIX OJMHAKOBO HAampaBlieHHbIX TOKOB cwiod [ = 10 A B Touke,
PAacMoJIOKEHHON Ha MPOJOJDKEHUU NIPAMOM, COEAUHSIOIIECH MPOBOAA C TOKAMH, HA
paccrossauu T = 10 cM oT BTOpOro npoBoja. PaccrosHue Mexy nmpoBoaamu 1 = 40
cM. (24 MxT)

{. Onpenenuths HAOPsLDKEHHOCTh M MHIYKLUMIO MAarHUTHOTO MOJSi Y CTEHKHU
JUIMHHOW 3JIEKTPOHHOIYYEBOM TpyOKu quamerpoM d = 6 cM, eciu depe3 ceueHue
5IEeKTpOHHOro mHypa mnpoxoaur 10 »snekrponos B cexynay. Cuwmrats
AJNIEKTPOHHBIN MIHYP TOHKUM U HeHTpaibHbIM. (0,85 A/Mm; 1,07 MkT)

8. JlBa mapainenpHBIX UIMHHBIX MPOBOAA C TOKamu cwion | = 2A,
TEKYIUMH B TPOTHBOIOJOKHBIX HAIIPABICHHSX, PACIIOIOKEHBI Ha paccTosiHuH | =
15 cm apyr ot apyra. OnpenenuTh WHAYKIUIO MArHATHOTO TMOJS B TOYKE,




Jexalmen Mexay MpoBOAAaMHU, HAa PACCTOSIHUM ' = 3 CM OT BTOPOrO MPOBOJA.
(16,7 mxT)

9. Tlo nByM IJIMHHBIM TPSMBIM IMapaUICTBHBIM MPOBOJAM TEKYT B OJHOM
HarnpaBieHuu Toku I3 =2 A u I, = 3 A. Paccrosaue mexay npoBomamu |1 =12 cwm.
Halitn MHIyKIMIO MarHMTHOTO MOJS B TOYKE, JIEKAIIEW HA OTPE3KE MPSIMOM,
COCAMHSIONICH POBO/IAa, HA PACCTOSIHUM T =2 ¢M OT TiepBoro nposoja. (14 mxT)

10. Tlo AByM HOJIWMHHBIM MOPSAMBIM MapaJJieAbHBIM IMPOBOJAM TEKYT TOKH
OIMHAKOBOW cuibl | = 2A B TPOTHBOIIOJIOXKHBIX HalpaBieHUsX. PaccrosHue
Mexay mpoBomamu | =20 cm. OnpenenuTs HWHIYKIIAIO MAarHUTHOTO TIOJS
nocepeauHe Mexy npoBojaamu. (8 MxT)

11.  JIBa NIMHHBIX MPSMBIX MapaulebHBIX MPOBOAA, MO KOTOPHIM TEKYT B
IPOTUBOMOJIOKHBIX HampaBiaeHusax Toku I3 = 0,2 A u [,=0,4 A, pacrosoxeHsl Ha
pacctostHuu 1 =12 cm npyr ot npyra. OnpeneianTs UHIYKIIUIO MarHUTHOTO TOJIS B
TOUKeE, JIeXKAIIeH B cepelMHe OTpe3Ka MpsMoil, coeaunstomero mposoja. (2 MxT)

12.  TIpoB0oJIOYHOE KOJIBIIO COMPOTUBIECHUEM T' = 5 OM BKJIIOYEHO B IIEMb TaK,
YTO Pa3HOCTh MOTEHUUANOB Ha ero koHuax U = 3 B. MHaykiuss MarauTHOTO MOJIs
B 1ieHTpe koubiia B =3 MxT. Onpenenuts paguyc kosbia. (12,6 cm)

13. Ha koHIax mpoOBOJIOYHOTO KOJbIla pamguycoM R = 20 cM w
compotuBieHueM © = 12 OM pasnHocte noreninuaioB U = 3,6 B. Onpenenutsb
WHJIYKIIMIO MATHUTHOTO T0JIs B IIeHTpe Koibua. (0,942 mxT)

14. Tlo oOMOTKE OY€Hb KOPOTKOM KaTyIIKHM C YUCIOM BUTKOB N = 5 u
paauycoM r = 10 cm teuet Tok cuioit [ =2 A. Onpenenutb HHAYKIIMIO MAarHUTHOTO
1oJIA B 1IEHTpe Karymku. (62,8 MkT)

15. U3 npoBonoku juHO#M 1 =3,14 M u conpotuBieHueM r =2 OM caenanu
KoJplo. OnpenennTh UHAYKIMIO MAarHUTHOTO MOJs B IIEHTPE KOJIbIA, €CIH Ha
KOHIIaX MPOBOa co3/iana pa3HocTh noreHnuanoB U= 1 B. (0,628 mMxT)

16. Wunykuuss B MarHuTHOTO TOJS B IEHTPE MPOBOJIOYHOTO KOJIbIIA
paguycom R = 20 cm, mo kotopoMy TeueT TOK, paBHa 4 MKT. Hailtu pasHocTh
MOTEHIIMAJIOB HAa KOHIAX KOJIbIIA, €CIIU ero conpotusieHue r = 3,14 Om. (4 B)

17. W3 MenHo mpoBOJIOKH JyIMHOW | = 6,28 M U mIoniaapo monepeyHoro
ceuenns S = 0,5 Mm? crenano konbno. YeMy paBHa MHIYKIUS MarHUTHOTO TIOJIS B
LEHTPE KOJIbIIA, €CJIM Ha KOHIaX MPOBOJIOKH pa3HOCTh nmoteHuuasnoB U = 3,4 B?
(10 mxT)

18. Conenonn, no koropomy Tteder Tok cuiort I = 0,1 A, umeer N= 100
BUTKOB. HallTu qimHy cojeHowpaa, €CiM MHAYKIUS €ro MarHUTHOTO mojis B =
1,26 MT. (4 cm)

19.  Comenoun mmuHHOM 1 =10 cM u conmporuBiaeHueM r = 30 OM coaepKuT
N=200 BurtkoB. Omnpenenutb HWHIYKIUIO MArHUTHOIO TIOJISI COJICHOWJAA, €CIIU
pa3HOCTh MOTEHIMAI0B Ha KoHIax 00MoTku U=6 B. (502 MKkT)

20. Conenoun compotuBiieHueM r = 6 Owm wumeer N=1000 BUTKOB.
Hanpspkenue Ha xonnax oomotrku U = 12 B. Halitu gy coneHoupa, eciv
WHIYKIMS ero MarHuTHoro notisg B = 3,78 MT. (66,7 cm)

21. Ilo mpoBoay coneHonpa teuer Tok cuioil I = 2 A. Ilpu atom BHYyTpH
COJICHOMJIA MHAYKIMS MarHuTHoro noiig B = 1,26 MT. Onpenenuts 4uciaio BUTKOB
Ha eUHUITY JUTHHBI cosieHonaa. (500 BUTKOB/M)



22.  ConeHoua HAMOTaH M3 MPOBOJIOKK cOMpoTuBieHHEM I = 32 Owm. Ilpu
HaIpsDKEHUHM Ha KOHLAX npoBosioku U = 3.2 B uHayKuus BHYTpHU cojeHouzaa B =
628 MKT. OnpenenuTe 4YHMCIO BUTKOB COJ€HOMJIAa Ha eauHuny uinHbL (5000
BHTKOB/M)

23.  HailTu MHAYKIIMIO MarHUTHOTO IOJSl COJIEHOMZIA, €CJIM OH HAaMOTaH B
OJIUH cJoi U3 mpoBosioku nuameTpom d = 0,8 MM ¢ conpotuBierremM r = 10 Om
U HampsbkeHue Ha KoHiax ero oomotku U=10 B.(1,57 mT)

24.  CouneHoul cienaH W3 MPOBOJIOKK compoTuBieHueM r = 64 Owm. Ilpu
HaIpsDKEHUU Ha KoHIax npoBosiokn U = 1,6 B MHAyKIHMS MarHMTHOTO MOJIA
BHyTpH cojeHonna B = 31,4 mxT. OnpenenuTs 4uCIO BUTKOB COJIEHOMJA HA
€VHUIY JJINHBI. (103 BHUTKOB/M)

25. Ilpsamoi mposox mmuHou 1=12 cm, mo xkoropomy Teuer TokK I =0,5 A,
IIOMENIEH B OJHOPOJIHOE MAarHUTHOE HOJIE MO YIJIOM 0=45° K CHJIOBBIM JIMHUSM
noysi. HallTh MHAYKUHWIO MAarHUTHOTO TOJIS, €CJM Ha NPOBOJ JIEUCTBYET CHUIA
F=4,23 mH. (0,1 T)

26. B omHopogHoe MarHuTHOE moje ¢ mHaykuuedn B = 0,04 Tn nmomeniex
npssMor mnpoBon jnuHOM 1=15 cm. Hailtu cuny Toka B MOpOBOJE, €CIH
HaIpaBJeHHe TOKa oOpaszyeT yrou o = 60° ¢ HampaBiIeHUEM HHAYKIIUH TOJS U Ha
npoBoJ aeictByet cuna F =10,3 mH. (2 A)

27.  Ilpsamoit npoBox mmuuHou 1=10 cm, mo xkoTtopomy TeueT Tok [ = 10 A,
HAaXOJUTCS B OJHOPOJHOM MAarHuTHOM mojie ¢ uHayknued B = 40 mxTn. Ha
npoBoa AeiictByer cuwina F=20 mxH. Onpenenuts yroyn mexay HalpaBlICHUSIMU
noJig 1 Toka. (30°)

28. Kak wusmeHuTcs cwia, JEUCTBYIOIas Ha MPOBOAHUK C TOKOM B
OJIHOPOJAHOM MAarHMTHOM IIOJI€, €CIIM YroJI MEXy HalpaBJICHUSMH IOJS U, TOKA
u3MeHuTes ¢ o= 30° 1o o = 60°. (YBenuuutcs B 1,73 paza)

29. Ha npsmoit mpoBoa ¢ Tokom [ = 0,1 A B 0qHOpOJHOM MAarHUTHOM MOJIE C
naaykuueit B = 60 MmT pelictByer cuna F = 2 mH. Onpeaenuts nimvHy npoBoja,
€CJIM OH PACIOJIOKEH MO MPSMBIM YIJIOM K JIMHUSM UHAYKIIUA MAarHUTHOTO TOJISI.
(33,3 cm)

30. Ha npsmoii mpoBoa ¢ TokoMm cwioit [ = 0,2 A B 01HOPOJTHOM MAarHUTHOM
nosie ¢ uaaykuuerr B = 50 mTn nedictByer cwma. F=1,5 mH. Haiitu anuny 1
IPOBO/IA, €CJIA YTOJI MEXKTY HUM M JIMHUAMH HHAYKIUH o = 60° (17,3 cm)

31. Ilo AByM MJIMHHBIM MAPAJJIEIBHBIM MPOBOJIAaM TEKYT OJUHAKOBBIE TOKH.
Paccrosinne mexny Humu d =10 cm. Omnpenenuth CUIIy TOKa, €CIM MPOBOJA
B3auMoIecTBYIOT ¢ cuioit F = 0,02 H ma xax w1t metp anussl. (100 A)

32.  Ilo nBym mapasuieNibHbIM JUIMHHBIM MPOBOAAM TEKYT TOKH OJMHAKOBOM
cuibpl. Kak u3MEHUTCS cuia B3auMOJEHCTBHUS TMPOBOIOB, MPHUXOJAIIASICS Ha
€IMHUILY JJIUHBI, €CJIM PACCTOSIHUE MEXIy MpoBoaaMu uaMeHuTcs ¢ di= 80 cm 10
d; =20 cm. (YBenuuutcs B 4 pasa)

33. J/I[Ba UIMHHBIX MPOBOJAA PACIIOJIIOKEHBI MApaICIIbHO HA PacCTOSHUHU d
=20 cMm npyr ot apyra. I[To npoBogam tekyT Toku [1=10 A u 1,=5A . Onpenenutsb
CUJIy B3aUMOJECHCTBHS TPOBOJOB, MPUXOASANIYIOCA HA KaXIblii METP JIMHBIL.
(50 mxH/m)

34. Kakoii cuimbl TOK cleayeT MpPONyCTUTh MO JIBYM JUIMHHBIM



napajijieibHbIM MPOBOAAM, YTOOBI MEXAy MpoBoAamH AeiicTBoBaia cuia F = 0,2
MH Ha kaxapiii MeTp quiuHbI. Paccrosinue mexay mpoBoaamu d =40 cm. (20 A)

35. Ilo nByM MJIMHHBIM NapaJieNbHBIM MPOBOJAM TEKYT TOKM I1 = 5 A u
[,=34. Paccrosaue w™exay mnpoBojamu 1,=10 cM. Omnpeaenuts CcuiIy
B3aUMO/JICUCTBUS, IPUXOISIIYIOCS HA €IUHUILY JJIMHBI POBOJ0B. Kak n3meHurcs
9Ta CWia, €CIM MPOBOJA pas3IBHHYTh Ha paccrosHue T =30 cm? (30 mxH/wm;
yMEHBIIUTCS B 3 pa3a)

36. Ha kakom paccTosiHMM IpyT OT Ipyra HaJ0 PaclOJOXKUTh ABA JJIMHHBIX
napa’suliesibHbIX MPoBoja ¢ TokoM cuiior [ = 1 A, 4ToObl OHM B3aUMOJICHCTBOBAIIH C
cunoit F=1,6 mxH nHa xaxxapeiii Mmetp aunsi? (12,5 cm)

37.  Pamka muomansio S = 6 ¢cM? HOMEIIEHA B OJHOPOJHOE MATHUTHOE I10JIE
¢ uaaykuumed B = 3 MT. Onpenenuth MakCHUMaJIbHBIA Bpanjatoldid MOMEHT,
NEeCTBYIOIMI HA PAMKY, €CJIU B Heli Teuer Tok cuoii [ =2 A (3,6-10 © Hwm)

38. OmpenenuTh BpalAOMIN MOMEHT, JEHCTBYIOIIMNA HAa BUTOK C TOKOM
cusiort I = 5 A, momenieHHbI B OJJHOPOJHOE MAarHUTHOE TOJIe ¢ UHAYKIMEH B = 3
MT, eciau MIOCKOCTh BUTKA cOcCTaBisieT yroi 3 = 60° c HampaBieHUEM JIMHUN
uHaykiuu noJist. [Tnomanes Butka S=10 cM. (7,5 10® Hwm)

39. Ha Butok ¢ TokoMm cuioid I =10 A, moMmemieHHbId B OJHOPOJHOE
MarauTHoe mosie ¢ uaaykuueir B =20 mT, geiicTByeT Bpamaromuii MOMEHT M
=10 Hwm. [110CKOCTh BHTKA MapailelbHa CHJIOBBIM JHHUAM I110J. OnpenenuTs
momas BUTKa. (50 cm?)

40. OdeHb KOpOTKas Karymka coaep:kut N=600 BUTKOB TOHKOTO MPOBOJA.
Karymika nMeeTr KkBaJpaTHOE CEUYEHHE CO CTOPOHOM a = 8 cMm. HaliTu MarHUTHBIHI
MOMEHT KaTyLIKu npu cuiie Toka I=1 A. (3,84 A-m?)

41.  OnpenenuTs IIONAAL KOPOTKOM KaTymiku, uMmeromied N= 100 BUTKOB
TOHKOTO MpOBOJA, eciu npu Toke I = 0,8 A B OJHOPOJHOM MAarHUTHOM TOJIE C
vHAyKnuern B = 5 mTin MakcMMalibHBIM Bpallarolii MOMEHT, AEUCTBYIOIIMN Ha
KaTyIKy, cocTaBiaser M=1,6-10° H-m. (40 cm?)

42.  TIpoTOH IBMXKETCSA MO OKPY>XKHOCTH PagdycoM r= 2 MM B OJHOPOJHOM
MarHuTHOM Tojie ¢ uHaykmued B = 0,2 Tn. KakoBa kuHeTHdeckass sHEprus
nporona? (1,23-108 JIx)

43.  DIIEKTPOH, MPOMAs YCKOPSAIOIIYIO pa3HOCTh nmoTeHuuanoB U = 1 kB,
BJICTEJI B OJJTHOPOAHOE MarHUTHOE ToJie ¢ mHAYKIueH B = 2 MT mox yriom a = 45°.
OnpenenuTs cuity, AHCTBYIOIIYIO Ha 3IeKTpoH. (2,36-101° H)

44.  TIpoToH BiE€TaeT B OJJHOPOJHOE MAarHUTHOE TOJI€ MEPIECHIUKYIISIPHO €ro
CWJIOBBIM JIMHUSIM CO CKOPOCTBIO V= 2-10% m/c. Nupykums nons B = 2 mTo.
BBIUKMCINMTE YCKOPEHHUE IIPOTOHA B MATHUTHOM moge. (3,84-10 m/c?)

45.  DIeKTpOH JBMKETCS MO OKPYKHOCTH €O CKOpocThio v = 2-10° m/c B
OJIHOPOJHOM MAarHuTHoOM mnoje ¢ unaykuued B =2 MT. Beuucoute paamyc
OKPY>KHOCTH. (5,7 MM)

46. IIpoToH BieTEN B OJHOPOJHOE MAarHUTHOE MOJIe, MHIYKIHS KoToporo B
= 20 mT, mepneHauKyASPHO CUIIOBBIM JIMHUSIM TIOJISI ¥ ONUCAT YTy PayCcoM
r =5 cm. Onpenenuts uMnyise nporona. (1,6-1022 kr-m/c)

47.  DNEKTPOH BIETEN B OJHOPOJHOE MAarHUTHOE MOJIe, MHAYKIUS KOTOPOTO
B =200 MxTn, neprneHaAuKyIsIpHO CHUJIOBBIM JIMHUSIM U OTIUCAJ IYTy OKPYKHOCTHU



paguycoM I =4 cm. OnpenennTs KUHETUYECKYIO SHEPIHIO 35eKTpoHa. (9,03-1071°
oK)

48.  3apsbKeHHas 4acTUIla ABUXKETCS MO OKPYKHOCTH PaguycoM r = 2 CM B
OJHOPOJIHOM MAarHUTHOM ToJsie ¢ uHaykuuen B = 12,6 MT. Onpenenuts yaeabHbIMI
3aps Q/m wactunel, ecau ee ckopocts b= 10° m/c. (3,97-10° Ku/kr)

49. TIpoToH, mpoiAs YCKOPAIONIyH pa3HocTh mnoreHuuasioB U = 600B,
JBIKETCS MapaJIEIbHO JJIMHHOMY MPSIMOMY MPOBOJY HA PACCTOSTHUU T =2 MM OT
Hero. Kakas cuia nelicTByeT Ha MPOTOH, €Ciu Mo npoBoAy uaer Tok I = 10 A?
(5,44-101 H)

50. DJIEKTpPOH, MPOMAS YCKOPAMOUIYyI0 pa3HOCTh moteHiumanoB U= 1 kB,
BJIETEl B OJHOPOJAHOE MArHUTHOE Tmojne mnoj yriaom o =30°. Onpenenursb
WHAYKIAK MAarHuTHOTO TOJSI, €CJAM OHO JIEMCTBYET HA JJEKTPOH C CHIION
F=3-10"8 H. (2,01 mxT)

51. 0 — 4YacTHUIa, UMEIoMmas cKopocTh v =107 M/c, BIETaeT B OJHOPOIHOE
MarHuTHoe mnoJie ¢ uHAyknuedn B = 1Tn nepneHAuKylIspHO HaNpaBICHUIO
MarHuTHoro moJjsi. OnpenenuTs pajanyc TpaekTopuu yactuiibl. (20,8 cM)

52.  MaruutHslii notok ®y=102 B6 npoHM3HIBAET 3aMKHYTHIH KOHTYD.
OnpenenuTh cpeliHee 3HAUYCHHE 3. [I. C. HHIAYKIIUH, KOTOpas BO3HUKAET B KOHTYPE,
€CJIM MarHUTHBIN OTOK U3MEHUTCS A0 HyJid 3a Bpems At = 0,001 c. (10 B)

53.  OmnpenenuTh MarHUTHBIM TMOTOK B cosieHouze niauHout 1 =20 cwm,
ceuenreM S =1 cm?, comepxamem N = 500 BUTKOB Ipu Toke cuioi 1 = 2 A.
Cepneunnk HeMarHuTHBIN. (0,628 MkBO)

54. KpyroBoil IPOBOJIOYHBIA BHMTOK ILIOIAABD S = 50 cM? HaxoauTcs B
OJHOPOJHOM MAarHUTHOM IoJie. MarHuTHBIA NOTOK, MPOHU3BIBAOIINMN BUTOK, D, =
10°B6. OnpenenuTs HMHAYKIMIO MATHUTHOTO MOJS, €CAM INIOCKOCTh BHTKA
coctasisieT yroa 3 = 30° ¢ HanpaBienueM auHui nHaykuuu. (0,4 Ti)

55. B conenomme o6bemom V=500 cm® ¢ mmoTHOCTBIO 0OMOTKM n = 107
BUTKOB Ha MeTp (M) IpM yBelMdeHMH CWJIBI TOKa HaOmoganach 3. 1. C.
camonnaykuuu E. = 1 B. KakoBbl CKOpOCTh U3MEHEHUS CHIIBI TOKA U MArHUTHOTO
nmoToka B cojieHouie? CepieuHuK coieHou1a HemarauTHeIi. (15,9 A/c; 1,0 Bo/c).

56. Ilmockuii KoHTyp Iuromanslo S =12 cM? HaXOAUTCA B OXHOPOIHOM
MarHuTHOM nosie ¢ uHaykuueit B = 0,04 Tn. Onpenenutb MarHUTHBIA MOTOK,
IPOHU3BIBAIONINI KOHTYpP, €CJIM IUIOCKOCTh €ro cocTaBisger yroia B = 60° c
nuHusMHy nosist. (41,6 mxBO)

57. B oaHopoJHOM MarHUTHOM Toje ¢ uHayknued B = 0,1 Tn nmaxogutcs
miockast pamka. [ImockocTs pamku coctasisieT yroi 3 = 30° ¢ IMHUSAMHA UHIYKIAHA
mosst. MardMTHBIA 1IOTOK, TPOHU3bIBaOIMI pamMKy, @, = 10* B6. Onpenenuts
momans pamku. (20 cm?)

58. MaruutHeli  1OTOK @D,, DTPOHU3BIBAIOLIMKA 3aMKHYTBIA KOHTYD,
Bospactaer ¢ 102 no 6:102 BO 3a Bpems At = 0,001 c. Onpenenuts cpeaHee
3Ha4YE€HUE 3. JI. C. UHIYKIINH, BOZHUKaOIICH B KoHTYpe. (50 B)

59. B omHOpOoaHOM MarHuTHOM noJie ¢ nHaykuerd B = 0,2 T paBHOMEpHO
¢ wacroroii n=10 c! Bpamaercs pamka, miomans kortopoir S = 100 cwm?.
OnpenenuTe MIHOBEHHOE 3HAYEHHE 9. JZI. C, COOTBETCTBYIOUIEE YIUIYy MEXKITY
IUIOCKOCTBIO PAMKM M CHJIOBBIMH JIMHHMSAMH oI ¢ = 45°. (8,88-102 B)



60. B karymike npu u3amMeHeHuu cuiibl Toka ot [1= 0 go [,=2A 3a Bpems At =
0,1 ¢ Bo3HMKaeT 3. . c. camouHaykiuu 6 B. Onpenenuts UHAYKTUBHOCTH
katymku. (0,3 1)

61. WuayktuBHocts Karymku B = 10,5 Tn. Onpememuts 3.1.C.
CaMOMHIYKIMH, eciau 3a BpeMs At = 0,1 ¢ cuna Toka B KaTylIKe, paBHOMEPHO
M3MEHSICh, yMeHbnuaach ¢ [1 =25 A o I, =20 A. (525 B)

62. Ilmockuii KOHIEHCATOp ¢ IUIOmAAbl0 mmacTuH S = 100 cwm?,
pasneneHHbIX cioeM mnapaduHupoBaHHOM Oymarn TommmHOW d = 0,01 MM, u
KaTylka oO0pa3yloT KoJyieOaTenpHBIM, KOHTYp. YacTtoTa KoneOaHWd B KOHTYpE
v=10° I'i. KakoBa uHIyKTHBHOCTH KaTymiku Koutypa? (1,43 )

63. KonebarenbHbIi KOHTYp, COCTOSIIIMNA U3 BO3IYIIHOTO KOHJEHCATOpa C
IIOMAARI0 MIacTuH S = 50 ¢M? Kakgas ¥ KaTyNIKd ¢ MHAYKTUBHOCTBIO L = 1
MKI', pe3oHupyeT Ha JIMHY BOJHBI A = 20 M. Omnpeaenutb pacCTOSTHUE MEKIY
iacTuHamMu KoHjaeHcaropa. (0,39 mm)

64. Ha xakyr AJuMHY BOJIHBI OYJET pEe30HHPOBATH KOHTYp, COCTOSIIUNA U3
KAaTylKU ¢ UHAYKTUBHOCTBIO L =4 MkI' u konmencatopa emkocthio C =1 mMx®D?
(3,78:10% m)

65. Konnencarop emkocteto C = 1 n®d coequHEeH MapaijienbHO C KaTYIIKOU
nauHoi 1 =20 cM u ceuenmem S = 0,5 cm?, comepxameii N= 1000 BHUTKOB.
Cepneunuk HeMarHuTHbIA. OnpenenuTs nepuoy konedanui. (0,111 mxc)

66. KoneOarenpHbIil KOHTYp COCTOMT W3 KAaTYUIKA C MHAYKTUBHOCTBHIO L=1
M[' M KOHZEHcaTopa IEpEeMEHHOM €eMKOCTH. IIpm Kakol €MKOCTH KOHTYp
PE30HUPYET ¢ KoJiebaHusiMu, uMeronumMu 4yactoty v = 10 k['u? (0,254 MxD)

67. Ilnockuit koHmeHcaTop ¢ MmiIomanblo Mmiactun S = 100 cM? |
CTEKJISIHHBIM ~ JIMDJICKTPUKOM TodmmHOM d=1 MM coeluHEH ¢ KaTyIIKON
caMouHaykiuu auHou 1 = 20 cm u paguycom R = 3 cMm, coaepsxkameit N= 1000
BUTKOB. OnipeenuTh nepruo konebanuit B atoi nenu. (19,2 mMxc)

68. KonebarenpHblil KOHTYp cocTouT u3 uHAykTMBHOCTH L = 0,01 T' m
KoHJIeHcaTopa eMKocThio C= 1 Mx®. Onpenenuts 4acToTy KojieOaHuil B KOHTYPE.
(1,59 xI')

69. Ha xakyr anuHy BOJIHBI OyJE€T PE30HUPOBATH KOHTYpP, COJEPIKAIIHA
uHAYKTUBHOCTH L = 60 MI" 1 emkocth C = 0,02 nd? (65,4 m)

70. KonebOarenbHBIMI KOHTYp COCTOMT W3 IUJIOCKOTO KOHJIEHCATOpa C
IIoIaAbk0 wacTiH S = 50 cM?, pasneneHHbIx cimogoi ToammHoi d = 0,1 MM, u
KaTylIku ¢ uHAyKTHBHOCTBIO L = 10% I'. Onpenenuts nepuox koneOaHuii B
koHtype. (11,1 mkc)

71. KakoBa gomkHa OBITH €MKOCTH B  KOJeOaTEIbHOM  KOHTYpE
MHIYKTUBHOCTBIO L = 50 MI', uT00HBI 9acToTa KOHTypa Oblia pasHa v = 10° I'n?
(0,507 Mx®D).

72.  Kakyio OCBelIEHHOCTh co3maeT jammna cuwiod ceta I = 50 ka Ha
paccTostHUM 11 = 2 M U I, = 50 cM npu HOpMaJbHOM majieHuu nyuen? (12,5 nk;
200 1K)

73.  OmnpenenuTh CWIy CBETa JIaMIIbl, €CJIM OHAa Ha PacCTOosHUU r = 1,5 M
co3ziaet oceemeHHocTh E=20 5k nipu yrie najaenus gydeH o= 60°. (90 kx)

74.  Ha BeicoTe h =5 M Hax 3eMuieil ITOABELIEHBI ABE JIAMIIBI CUIIOH cBeTa | =



500 xn kaxnmas. PaccrosHue wexnay nammamu 1 = 10 M. Onpenenuts
OCBEIIEHHOCTb Ha MOBEPXHOCTHU 3€MJIM MO KaXK10H Jlammou. (21,8 k)

75.  Han cepemuHoil Kpyrioro crtojia, Ha BBICOTE h; = 2 M BHCUT JlamIma
cunont ceeta | = 200 xa. Korma 3Ty namny 3ameHuny Ipyrou, MOJABEIIEHHON Ha
BBICOTE hy = 1 M Haa CTOJIOM, OCBEIIEHHOCTh CEPEIMHBI CTOJIa YBEINYUIIACh B TPU
paza. Onpeaenuts cuity cBeTa HOBOM sammbl. (150 k).

76. Ha cron6Oe BeicoToit h = 8 M moaBemnieHa gamma cwioi csera I = 100 k.
OrnpenenuTh OCBEUIEHHOCTh TOPU30HTAIBHOM MOBEPXHOCTU HA paccTosiHUU r = 10
M oT ctoiiba. (0,37 1K)

77.  Hcrouynuk, cunma ceera koroporo I = 200 ka, moaBemieH Ha Madre
Boicorof h = 8§ M. Ha kakoM pacCTOSHMHM OT MauThl OCBEIIEHHOCTh
rOpU30HTAILHOM, MoBepXHOCTH 3eMin E =1,6 nk? (6 M)

78.  Han cepeaunoii kpyrioro croia na Beicote h = 1 M BUCHT JilaMIia CHIION
ceera | =75 ka. duamerp ctona d = 1,5 M. Onpeaenutb OCBEIIEHHOCTh Ha Kparo
ctoia. (38 k)

79. Jlammouka mourHocThi0 P = 50 Bt ma paccrossmum | = 1 M npu
NEPHEHIUKYIAPHOM MMaICHUU JTyden gaeT ocBemeHHOCTh E = 50 k. CkonbKo BaTT
notpedsisiet tammnouka Ha 1 kn? (1 Bt/kn)

80. Connie HaxoauTcss Ha yriaoBo BbicoTe B = 30° Hax TOPU3OHTOM.
BpluncIuTh OCBEIIEHHOCTh 3€MHOM IMOBEPXHOCTH, €CIM HM3BECTHO, YTO MIPHU
HaxoxxaeHun Comnana B 3eHUTE (Po = 90°) OCBEIeHHOCTh 3eMHOM TTOBEpXHOCTH Eo
= 10° s1k. (50 KIK)

8l. Ha pabouem MecTe cieayer co3aarh ocBelmeHHocTh E =75 nk. Ha kakoi
BBICOTE HaJl pab0OYUM MECTOM JI0JIKHA OBITh MOBEIIeHA JlamMa cuiioi ceeta [=100
ka? (1,16 m)

82. YenoBek ¢ HOpPMaJbHBIM 3PEHHUEM MOJB3YETCS JIMH30M C ONTHUYECKOU
cunoit D = 16 nn kak nynoii. Kakoe yBennuenue naet takas ayna? (4 pasa)

83. Kakoe yBenuueHue JaeT JIMH3a ¢ oNTHYecKou cwiioi D = 5 am, ecnu oHa
HaXOJUTCSl Ha pacCcTosiHUM = 25 cM oT ipeameta? (4 paza)

84. DoKyCcHOE paccTosiHue 00beKTHBa MUKpockomna fi= 4 MM, okymsipa f = 5
cMm. Haiitu yBenmuueHue [ 3TOro MHKPOCKOMA, €CIM TMpPEeIMET MOMEIICH Ha
paccrossHuM S = 4,2 MM 0T 00bekTHBa MUKpockora. (100 pa3)

85. [lomydeHHOE MpU MOMOIIU JTMH3bI U300paKEHHE MpeMeTa Ha dKpaHe B 5
pa3 Oombine mpeamera. Paccrosinue Mexay mpeameToM U dkpanoM | =150 cwm.
OnpenenuTh ONTHYECKYIO CHITY JIMH3BI U ee GoKycHoe paccTosiHue. (4,8 am; 21 cm)

86. OnpenenuTh ONTHYECKYIO CHITy OOBEKTHBA, JAIOIIETO JIBA/IIIATUKPATHOE
yBenuuenue. Paccrosane ot oObekTrBa 10 3kpana s =10 m. (2,1 mam)

87. OnTuueckas cwia OOBEKTHUBAa MpOeKIMoHHOTO (onHaps D = 3 am.
Onpenenuth paccTossHUE OT OOBEKTHBA JO DSKpaHa IMpU JIECATHUKPATHOM
yBenudeHuu. (3,7 m),

88. DOKYCHBIC pPaCCTOSHUS OOBEKTUBA M OKYJISipa COOTBETCTBEHHO paBHBI fi=
3 mm, f5= 3 cMm. Ilpeamer Haxonutcs Ha paccTossHuE S = 3,1 MM OT 0OBEKTHBA.
Boruucnuth oTAenbHO yBEIHMUEHHE 00BEKTHUBA U OKYJIsIpa MUkpockorna. (30; 8,3).

89. I'maBHOE (hokycHOE paccTossHME O0BEKTUBA MUKpOcKona f1= SMM, okymspa
f,=2 cMm. Paccrosinue ot oObekTHBa 10 OoKyJsipa L = 16 cm. Kakoe yBenmuuenwue



JaeT MUKPOCKOIT JIJIs1 HOpMasibHOTO I1a3a? Jlath ueptek xoaa ayueit. (400 pas)

90. YBemuuenne Mukpockorna P=600. OnpeaenuTs onTHYecKyl cuiay D
o0BeKTHBa, eciiu POKYCHOE paccTosiHue okyisipa f> = 4 cm, a nmuHa TyOyca =24
cM. (400 mm)

91. Beruucnute yBenudenue B mymbl ¢ (OKyCHbIM pacctosHueM f = 3 cwm.
(8,33)

92. Ha mudpaknumonnyto pemerky, uMmerontyro 400 mrpuxoMm Ha 1 MM, mamaer
HOPMaJIbHO MOHOXPOMAaTHUYECKHI CBET MJIMHOW BOJHBI A=700 HM. Onpenenutsb
yroa OTKJIOHEHHUS Jy4deill, COOTBETCTBYIOIIUX MEepBOMY AUPPAKIUOHHOMY
MakcuMymy. (16°)

93. Ha mudpakunoHnyio pemerky, uMmeronryto 100 mTpuxoB Ha MUJUTUMETD,
najaeT HOpPMalbHO CBET JUIMHOW BONHBI A=500 M. OnpenenuTs Yribl, MOJ
KOTOPBIMH PACTIONIOKEHBI MAKCUMYMBI TIEPBOTO B TPEThero mopsiaka. (2,9°; 8,6°)

94. OnpenienTh PACcCTOSHUE MEXAY MITPUXaMHU IU(PAKIMOHHOM pPELIETKH,
€CIM MaKCUMyM IIATOr0 TOpsAJKa Jydyed IMHOM BoJdHbI A = 600 HM mpu
HOPMAaJIbHOM UX IMaJICHUX Ha PEIIETKY OTKJIOHEH Ha yroi ¢ = 4°. (43 MKM)

95. CKkobKO IITPUXOB Ha | cM wuMmeeT IU(paKIUOHHAS pEUIeTKa, ECIH
YETBEPThI MAaKCUMYM, JABAEMBII PEUICTKON NPU HOPMAaJIbHOM NAaJCHUH HA HEE
CBETa JJIMHOM BOJNHEI A = 650 HM, OTKIIOHEH Ha yroa ¢ = 6°? (400 cm™)

9. [lon kakuM yriaom HaOJMIOJAETCI MAKCUMyM TpPEThEro MOpsJKa,
MOJYYEHHBIA ¢ TOMOIIBIO TU(PPAKIIMOHHON perieTku, uMeromei 500 mTpuxoB Ha
1 cM, eciii AJIMHA BOJIHBI MAJAIOIIEr0 HOPMAIBbHO Ha pemeTky cBeta A= 0,6 MxM?
(5°)

97. ludpakumonHas pemerka, uMmeromas 50 mrpuxoB Ha 1 MM, pacnosiokeHa
Ha paccrossHuu L= 55 cMm ot 3kpana. KakoBa 1yimHa BOJIHBI MOHOXPOMATHYECKOTO
CBETa, MNAJAIOIIEr0 HOPMAJIbHO Ha PEUIeTKY, €CJIU MEPBbIM AUPPaKIMOHHBINA
MaKCUMYyM Ha 9KpaHe OTCTOUT OT IEeHTpajabHOro Ha 1=1,9 cm? (690 HM)

98. DkpaH HaxoguTCs OT pemieTku Ha pacctossHuu L = 1,5 m. [{nunbl
BOJIM CBETa KpaWHUX KpacHBIX U (DUOJETOBBIX Jy4eH, MaJarolIuX HOPMAaIbHO
Ha pemetky M= 0,78 mMxm uw Ay = 0,4 MkM. BpuuciuTe mUpuHY CIEKTpa
NEPBOTO MOPSIKA Ha dKpaHe, eciu nepuo pemeTku d =10 Mxm.(5,7 cM)

99. OmpenenuTh YHCIO MTPUXOB Ha 1 MM IudPaKIMOHHON pPEIICTKH,
€CJIM CBET JUIMHOM BOJHBI A = 600HM HOpPMaNbHO MAJAET HA PEUIETKY U JAeT
nepBoe M300pakeHWe IIeaM Ha paccTosHuM t = 3,3 CcM OT LEHTPAJIBbHOIO.
Paccrosmue ot pemerkn 10 dkpana L =110 cm. (50 mm ?)

100. MoHoxpoMaTHYECKH CBET JJIWHOM BOMHBI A=0,5 MKM magaer
HOPMaJIbHO Ha pemieTKy. Bropoil audpakiiMoOHHBIM MakCUMyM, HaOJIOjaeMblii Ha
JKpaHe, CMEILIEH OT LIEHTPAIBHOrO Ha yroa ¢=14°. OnpenenuTs 4KUCIO MITPUXOB
Ha 1 mm pemerkn. (242 MM 1)

101. Ha audpaknnoHHYIO pENIeTKY HOPMAJIBHO MAal0T JIYYH JJIMHOU BOJIHBI
A=0,6 mxm. Tperuii AUGpaKIUOHHBI MaKCUMyM BHACH MOJ yriom ¢ = 2°
Onpenenuts nocTosiHHYIO pemeTku. (0,05 Mm)

102. Ha xakoi yIJIOBOW BBICOTE€ HaJ TOPU30HTOM JOJDKHO HaXOJHUTHCS
ConHue, 4TOOBI COJHEYHBIN CBET, OTPAXEHHBIH OT IMOBEPXHOCTU BObI, ObLI
MakcuMalbHO nossipuzoBaHn? [lokazaTens npenomienus Boasl N,= 1,33. (37°)



103. Jlyu cBera, MAaymuid B CTEKISIHHOM COCY/€ C BOJAOW, OTpa)kaeTcsi OT
NOBEPXHOCTH cTekia. Ilpu kakom yrjae majaeHus OTPAXKEHHBIM  CBET
MaKCHUMAaJILHO nomsipu3oBan?  [lokasatemu mpemomsienmst N, = 1,33,
n. =1,5. (48)

104. Yron mnpenomiieHusi Jy4da B JKHIKocTH paBeH B = 35°. Omnpexnenutb
MOKa3aTesib MPEIOMIICHUS! KUJKOCTH, €CJIM HM3BECTHO, YTO OTPaXKEHHBIN JIy4
MaKCHMaJILHO TTOJIIpu30BaH, (1,43)

105. OnpenenuTs yroJ MajeHus Jiyda Ha IOBEPXHOCTh 3€pKaja (CTEKJIO), eCiau
OTPXKECHHBIM JIyd MaKCHUMalabHO mojisipu3oBaH. [lokazarens peIoMIIeHUS N
=1,50. (58°)

106. Yroxa mpenomiieHus Jtyda B xuakoctd B = 37°. OnpenenuTs nokas3areib
MPEJIOMIICHUSI KUJKOCTH, €CJIM U3BECTHO, YTO OTPAKCHHBIA JIyd MAKCUMAJIbHO
nonsipu3osad. (1,33)

107. PactBop rmoko3bl ¢ koHueHTtpamueil C = 0,28 r/cMm®, HanuThIA, B
CTEKJIIHHYIO TpYOKYy /mHOW 1=15 cMm, moBopauyuMBaeT MIOCKOCTh MOJIAPU3AINH
MOHOXPOMATHYECKOTO CBETA, MPOXOMSIIETO Yepe3 3TOT PacTBOp, HA yroa @=32°.
OnpenennTs yjaelbHOE BpallleHue Iokossl. (76,2 rpag/nm Ha 1 r/eM®
KOHLICHTpAI1H)

108. Yron mnoBOpoTa IJIOCKOCTH TMOJSApPU3ALUU TPU MNPOXOXKICHUU YEPE3
TpyOKy ¢ pactBopoM caxapa ¢ = 40°. Jlnuna TpyOku 1 = 15 cm. YaenpHoe
BpamieHue caxapa [0 ]=66,5 rpag/nm Ha 1 r/cM® konueHtpauuu. OIpEnEIUThH
KoHIeHTpanuro pacteopa. (0,4 r/cmd)

109. ITpu mpoxoxaeHUN cBeTa uepe3 TpyOky jmmHou 1 =20 cM ¢ caxapHbIM
PacTBOPOM IUIOCKOCTh MOJISIPU3ALIMS CBETA TOBOPAYMBAETCS HA YToa ¢ = 5°. Y nenpHOe
Bpamenue caxapa [o |=0,6 rpan/(am-npoir). OnpenenuTh KOHIEHTPAIMIO pacTBOPA.
(4,2%)

110. ITpu nmpoxoxkneHun cBetra uepe3 cioid 10%-HOro caxapHoro pactBopa
ToNmUHON 11= 15 cM TJIOCKOCTH MOJSpU3alliu CBETa IOBEPHYJIach Ha YToj
¢1=12,9°. B npyrom pactBope, B cioe ToammHOM 1 =12 cM. MIOCKOCTH
MOJISIPU3ALMH TTOBEPHYIACh HA (2 =7,2°. HaliTM KOHLIEHTpaLMIO BTOPOIO pacTBOpa.
(6,97%)

111. OnpeienuTh KOHLUEHTPALNIO PACTBOPA IIIHOKO3bI, ECIIU MTPU MPOXOKIACHUN
cBeTa uepe3 Tpyoky JuiuHOo# 1 =20 cM IJI0CKOCTh MOISPU3AIMN TTOBOPAYMBASTCS HA
yron ¢ = 35,6°. VYaenpHOoe BpalieHuE TIIOKO3bI [0]=76,1 rpax/nm mnpwu
xoHuenTpamuu 1 r/em®. (0,233 r/cmd)

112. BBIYMCIUTHL JHEPTUIO, H3YYAEMYIO C MOBEPXHOCTH S =1M? ,a0COMOTHO
yepHoro Tena npu temnepatype T =1000 K 3a Bpems t = 1 muH (3.4 M/Ix)

113. Ilpu kakoit TeMIiepaType U3IIydaTesIbHOCTh (HEpreTHYecKasi CBeTUMOCTh) Re
ab6COIOTHO UepHOro Tena, pasHa 1 B1/m?? (62,5 K)

114. Ha kakyro JJIMHY BOJHBI TPUXOIUTCS MAKCUMYM CIIEKTPAIbHON MJIOTHOCTH
U3JIy4aTeIbHOCTH (PHEPreTUYeCKON CBETUMOCTH) YEPHOIO Teja, HMEIOIIETOo
TEMIIEPATypy, PaBHYIO TEMIIEpaType Yea0oBeuecKoro Tena, 1. €. t =37° C? (9,3 mkm)

115. MakcuMyM H3Iy4aeMOM BSHEPIMH C MOBEPXHOCTH MaxXOTHOTO MOJIS
COOTBETCTBYET JUIMHE BOJHBI A = 9,60 MxMm. OnpenenuTs TeMIepaTypy
MTOBEPXHOCTH TI0JIsI, MPUHSB €€ 3a a0COIOTHO YepHoe Teo. (29°C)



116. ConHeuHsle Ty4d NpUHOCAT Ha S =1 M? OBEpXHOCTH NOUBHI SHEpruto C
= 41,9 x/Ix B munyty. KakoBa momxkHa ObITh TeMIlepaTypa MOYBBI, YTOOBI OHA
u3yyansa  Takoe K€  KOJMYECTBO  JHEPruM  0oOpaTHO B MHUPOBOE
npoctpancTBo? (57°C)

117. MakcumMyM 3HEPIrUd U3Ty4eHUs aOCOJIOTHO YEPHOTO Tela MPUXOAUTHCS
Ha JUIMHY BOJHBI A = 460 um. Onpenenutb MOUTHOCTh U3IYYEHUS C IUIOWAAH S=
10 cm? moBepxHOCTH 3TOro Tena. (89,5 kBT)

118. Ckousbko 3HEprum u3nydyaercs B mpoctpancTBo 3a At =10 4 ¢ uiomaau S
=1 ra maxoTHO# 3emiu, umeromie temneparypy t =10° C) KakoBa macca 3toro
m3nydyeHust? Cuurtarh MouBy 3a adbcoitoTHO uepHoe Teno. (130 I'[x; 1,44 mr)

119. Ilpunumas ComHile 3a aOCOTIOTHO YEPHOE TEJO, OMNPEICTUTh
TEMIIepaTypy €ro MOBEPXHOCTH, €CJIM JJUHA BOJIHBI, HA KOTOPYIO MPUXOJUTCA
MaKCHUMYyM SHepruu usnydenus, Ao= 0,5 MxM. (5800 K)

120. MakcuMyM HEpPruu U3JIy4CHHUsS] a0COJIFOTHO YEPHOTO Tea MPUXOIUTCS
Ha JIuHY BOJHBI A =1 MkMm. Ha kakyio AquHy BOJHBI OH CMECTHUTCS, €CIU
Temreparypa teiaa ymenbimutes Ha AT=900 K? (1,45 mxwm)

121. Kako#l jmnuHE BOJIHBI  COOTBETCTBYET MAKCHUMYM  H3JIyYCHUS
MOBEPXHOCTH NAXOTHOW 3eMiu npu ee Ttemmeparype t = 27°C? Cuurath
MOBEPXHOCTh 3eMJIM 3a a0CONIOTHO 4YepHoe Teio. (9,7 MKM)

122. Cymmapnas momuocth u3inydenus Connna N = 4-10% Br. Onpeznenurs
Mmaccy cseTa, usnydaemoro ComuueMm 3a Bpems At = 1 c. (4,44-10° xr)

123. Dueprus, TpUHOCHMAs COJHEYHBIMH JydaMH Ha 3eMJII0 B TEUCHUE
roga, W = 5,6:10 ?*JI>)x. Ha ckonbko n3MeHmnach 0bI Macca 3eMIIH 3a TOJ, eCId
Obl OHA HE M3JIydala SHEPTUIO B IIPOCTPaHcTBO?(6,22-10% 1.)

124. OmpegenuTs 3HEPTHI0 W MycCy (OTOHA, IJIMHA BOJHBI KOTOPOTO
COOTBETCTBYET PEHTreHOBCKOMY M3aydenuo A=0,1 um. (12,4 k3B; 2,21-10%°r.)

125. CxonbKO KBAHTOB COJCPKHUT HM3IYYCHHE JIMHOHW BOJHBI A=1 MKM,
umeroniee suepruro E=1 JIx? (5,04-10%9)

126. OnpenennTh SHEPTHIO OHOTO (DOTOHA: &) YT KPACHOTO CBETA JJIMHOM BOJIHBI A
= 700 HM; 0)mWIA 3e1€eHOro cBeTa AIMHOM BomHBI A = 500 HM. (2,80-1071° JIx;
4,00-105]1x)

127. KopOTKOBOJHOBAsI TPAaHUIIA BOCTIPUATUS CBETa JJII HEKOTOPBIX JIIOJEH
COOTBETCTBYET JIMHE BOJIHBI A=370 uM. Omnpenenutb 4acToTy KoJieOaHUN ATUX
sony. (8,11 - 10 I')

128. MunHuManbpHas 4YacToTa BOCIPUHUMAEMOTO YEJIOBEKOM CBETa V =
3,75:10* T'u. Haiitu pnmuay BoaHBI 5THX sydeit. (800 mm)

129. I'maBHBIA MaKCMMyM TOTJIOIICHUSI CBETa y XJIOpPOQHUIIa HAXOTUTCS B
kpacHoir (Ak= 800 uM) u cuneit (Ac = 420 HM) yacTax crekTpa. OnpenenuTsb
sHeprui0  (oToHa 31oro ceera.(2,48-107° JIxk; 4,73-10 °]1x)

130. MakcuMyM MOIJIOUIEHUSI CBETa O-KAPOTHMHOM COOTBETCTBYET JJIMHAM
BoH M=0,446 wmxMm Ap=0,476 wMxM. Ornpenenutb dSHEpru0  (HOTOHOB,
TOTJIOIAEMBIX o-KapoThHOM. (4,43-107° JTx; 4,18-1071° JIx)

131. MakcuMyM MOTJIOIIEHUA cBeTa (UKOOMIMHOM MPUXOJUTCS Ha
senenyto  (A,=0,520 wmxm) wum xentyro (A,=0,580 w™MKMm) wyactu cHekTpa,



OnpenenuTh SHEPTHI0O KBAHTOB, COOTBETCTBYIOIIUX JTHUM JIMHaM BoyH. (3,82
10719 JIx; 3,43-10°1% JIx)

132. KakoBa ngomkHa OBITH JAJWHA BOJIHBI YIBTPA(QHUOJIETOBBIX JIyden
najjarolMx Ia TOBEPXHOCTh  HEKOTOPOTO  MeTala, YTOoObl  CKOPOCTh
(orosnexkrponos v= 10* km/c? PaGotoii BeIXoma mpenedpeus. (4,36 HM)

133. Pabota BeIX0ja 3JIEKTPOHOB C MoBepxHocTH 1e3ust A =1,89 3B. C kakoii
CKOPOCTBIO BBUICTAIOT SJEKTPOHBI M3 1E3Msl, €CIM METal OCBEIIEH >XEIThIM
CBETOM JITMHOM BOJHBI A=0,589 MkM? (275 km/c)

134. Pabota BbIXOJa AJIs AJEKTpOHA U3 HaTpust A = 2,27 53B. Haiitu kpacHyio
rpanuity poroaddexra nus Hatpus. (548 HM)

135. KakoBa xkumHeTHUYecKass DSHEPrHUS M CKOPOCTh (DOTOIJIEKTPOHA,
BBUICTEBIIIETO U3 HATpHsl MpU OOMYyYEHUH €ro Jydamu ATuHOW BOJHBI A=200
um? PaGora BeIxOga snekTpoHa u3 Hatpus A=227 »B. (6,31-10%° JIx;
1,17-10° m/c)

136 .Ha Meramn mamgaroT JIydd JIMHOM BOJHBI A = 437 HM. Omnpenenursb
MaKCHMAJIbHYIO CKOPOCT (JOTORIEKTPOHOB. PaboToli Beixoaa npenedpeds. (10° m/c)

137. Onpenenuth pabOTy BBIXOJIa C TOBEPXHOCTH PYOUIUs, KpacHas TpaHHUIIA
kotoporo A =810 um. (1,53 3B)

138. KakoBa nHamOomnblias AJWHA BOJIHBI CBETa, MOJ ACHCTBHEM KOTOPOM
BO3MOKHO MONYy4duTh (OTO3(P(EKT ¢ MOBEpXHOCTHU Bojb(ppama, eciu paborta
BBIXOAa 11t Bonbdppama A=4,5 3B? (270 am)

139. [InactuHa HUKeNnd, UIsi KOTOPOro padoTa BbIXOAA DJEKTpOHA A
= 5 5B, ocBemeHa ynbTpaduoneToBeiMu Jydamu A=200 HM. Onpenenutsb
MaKCHMAIIbHYIO CKOPOCTh (pOTODJIEKTPOHOB. (6,4-10° Mm/c)

140. Omnpenenuts KpacHyio TpaHuiy ¢GoTodpdexra qisl TIaCTUHBI, €CIIH
1A Hee paboTa Bhixona 3jekTpoHa A = 6,3 3B. (196 um)

141. bynmer mu wumerh MecTo (OTOdPIEKT MpPU OCBEHICHHH CBETOM
JuTHOM BoTHBI A =500 HM MeTaia, uMeroniero padoty Beixoga A =2 3B? (byxer)

142. WsnydeHume C IUIOTHOCTBIO MOTOKa ©=6000 B1/M?> HOpMaNbHO
najaeT Ha 3aYEpPHEHHYI0 MOBEpXHOCTh. OmpenenuTh AaBICHHWE CBETa Ha 9Ty
moBEpXHOCTH. (2 MkIIa)

143. Cser, majas Ha 3epKajbHYI MOBEPXHOCTh, OKa3bIBaeT JaBieHue p=10
MkITa. Onpenenurs MIOTHOCTE MOToKA u3nydenuid. (1,5 kBt/m?)

144, BplUMCIUTH CUJY JaBJICHHUS CBETa Ha CTEHKH ODICKTPUUECKOU
nammbl MomtHOCThi0 u3inydeHus N = 100 Bt. Koaddwuinuent orpaxenus p
MPUHATH paBHBIM HYIHO. (0,333 MxH)

145. BpluuciuTh JABICHHE COJIHEYHBIX JIy4eil MaJaroluX HOPMaJbHO Ha
3a4epHeHHyI0 ToBepxHocTh. Commeunas moctosHHas C = 1,39 xJx/(M%-c).
(4,63 mklIla)

146. TlapannenbHbI My4OK Jy4yed MajaeT HOPMaJIbHO Ha 3a4YE€pPHEHHYIO
MOBEPXHOCTh W TMPOM3BOAUT Ha Hee naiaenue p = 0,3 mxlla. Onpenenutsb
IJIOTHOCTH MOTOKa M3aydeHuit. (90 Br/m?)

147. KakoBa uacTtoTa 5JIEKTPOMAarHUTHOW BOJHBI, H3JIy4aeMOM aToMoM
BOJIOpOa TIPHU TEPEXOJe AJIEKTPOHA C YETBEPTOrO JHEPTUYECKOTO YpPOBHS Ha
tperuii? (1,6 -10% ')



148. BblYHCIUTH SHEPIrHI0, KOTOPYIO MOIJIOLMIAET aTOM BOJOpOAA MpHU
nepexo/ie JIEKTPOHA CO BTOPOI0 SHEPTETUUYECKOTO YPOBHSI HA NATHIH (2,8 3B)

149.55nekTpoH B aTroMe BOJOpOJA TMEPEMIe] ¢ YETBEPTOTO IHEPTETUIECKOTO
ypOBHS Ha BTOpoil. Omnpenenuth IIUHY BOJHBI Hcmyckaemoro ¢otona. (0,485
MKM)

150.1Tpu mepexone »dJIEKTpoHA BHYTPH aromMa BOJOpOAa C OJHOTO
HHEPreTUYECKOro YPOBHS Ma APYror M3aydaeTcs KBaHT cBera ¢ 3Heprue E =1,89
5B. Onpenenuts AJIMHY BOJIHBI U3TydeHUs. (657 HM)

151. Kakyro sHepruro cieayeT cCOOOINUTh aTOMy BOJIOPOJA, YTOOBI IEPEBECTH
AJIEKTPOH CO BTOPOrO SHEPreTUUECKOTo ypoBHs Ha mectoit? (3,03 3B)

152.Tlepuoa momypacnaaa Tputus Tip =12 nmet. OnpenenauTs NOCTOSHHYIO
pacnaza. (1,82 10°%?)

153.1lepuox  momypacnama Homa s3I Typ= 8 cyr. Omnpenemurs ero
nocrosHHyIo pacnaza. (105¢?)

154. TlocTosiHHAs PagUMOAaKTUBHOIO pacnaja u3oromna pMg?’ A =1,15-103
¢l Onpenenuts nepuosn mosypacmazga 3toro >aemenra. (600 c)

155. CKOJIbKO SHEPTUH BBIIEIUTCS IIPH AelieHHd ypaHa ¢oU?° maccoiim =1,
€CJIU IIPH JICJICHUH OHOTO sapa BhiaeseTcs sueprus 200 MaB? (81,9-10° M/Ix)

156. BerancnuTh MOIIHOCTD SIAEPHOTO peakTopa, B KOTOpOM 3a Bpems t=1
CyT. OHa pacxoayeT ypaH 9U?® maccoii m =1 T, eciu Ipu JeleHHH OJHOTO Sapa
ypana Boiaensiercs sueprus 200 MaB. (23,0 MB1)

157. BpiuncauTh MOIIHOCTh aTOMHOM 3JIEKTPOCTAaHLMHU, €CIU 3a Bpems t =l
CyT. oHa pacxoxyeT ypaH gU?® maccoit m = 0,5 kr. K. . a. cranuumu n = 22%o.
Cuutath, 4TO IPH JIEJIEHUU OJTHOTO sApa ypaHa Beiaensercs 200 MaB. (100 MBrT)

158. BeraucauTh MOIIHOCTh aTOMHOM AJICKTPOCTAHIIMM, PACXOIYIOMIeH m =
0,1 xr ypana ¢,U?® 3a cyTku, eciu k. 1. 1. cranmuu N = 16%. (15 MBr)

159.1Ipu nmenenum omHoro sapa ypana oU?® Ha 1Ba OCKOIKAa M S1€pHOM
peaktope Bblensiercss 3Heprus 200 M»sB. CkoabkO 3HEpPruM BBIACIUTCS PHU
JIeJICHUU BCEX Sfep, COAEpXaIIMXCs HMB M30TONE ypaHa Maccod m = 2 Kr?
(1,64-10% M)

160.1Tepuon  momypacmama pamust  ggRa?l® T1,=10%c. Omnpenemurs
IIOCTOSHHYIO pachaza A 5Toro semenTa. (690 ¢?)

161. Beruncnuth AePEeKT Macchl W DHEPTHIO CBS3H siApa JACUTEpHs 1H2,
(0,00240 a. e. m.; 2,23 M»aB)

162. Cxonpko SHEpPruu OCBOOOAMTCSA TPU COSAMHEHWH OJHOTO MPOTOHA M
JIBYX HEUTPOHOB B aToMHoO€ siipo? (8,49 M»rB)

163.Haiitu ynenbHYyIO0 3HEPTUIO0 CBSA3H, T. €. DHEPrUIO, MPUXOSIIYIOCS Ha
OJIUH HYKJIOH, aapa yriepoaa ¢C2. (7,68 MaB)

164.Onpenenuts neeKT Macchl U SHEPTUIO cBs3u sapa tputus (HE. (0,00912
a. e. M.; 8,49 MaB)

165. BeruncnuTh yAeIbHYIO SHEPTHUIO CBSI3U, T. €. SHEPTUI0, MPUXOISIIYIOCS
Ha OJIMH HYKJIOH, sapa pHe®. (2,57 MaB)

166. CxonpKo 3HEpruu HEOOXOAUMO 3aTPATUTD ISl TOTO, YTOOBI SAPO TeNns
»He* pasnenuts Ha nyknonsl? (28,3 MaB)



167.CKONBKO DHEPTUY BHIJEIUTCA TIPH 00pa30BaHUU OJHOTO sAapa remus oHe?
U3 TIPOTOHOB ¥ HeHTpoHOB? (28,3 MaB)

168.OnpenenuTs 3HEPTUIO, BHIAEIUBLIYIOCS IpH 00paszoBaHumu renus oHe
Maccoii M = 1 T U3 IPOTOHOB U HEUTPOHOB. (6,83-10° MJIx)

169.OnpenenuTh SHEPIUI0, HEOOXOAMMYIO I TOro, 4rtoObl sapo sLi’
pa3nenuTh Ha HyKJIOHBL (39,3 MaB)

170.Aapo xakoro aTomMa COCTOWUT M3 OJHOTO MPOTOHA M OJHOTO HEUTpoHA?
OrnpenenuTs SHEPTHUIO CBSI3U 3TOTO sApa. (2,23 MaB)

171. Sapo kakoro sjaemMeHTa COCTOUT U3 TPEX MPOTOHOB U TPEX HEUTPOHOB?
OnpenenuTs SHEPTHUIO CBSI3H TOTO sipa. (32 M»aB)

172. BEIYucIuTh SHEPTHUIO SICPHON peaKIiuy

7N14 + 1H2—>7N13 +1H3
Briensiercst wim orsoraercs ota sHeprus? (-4,3 MaB; noromaercs)
173. BIuCaInTh SHEPTUIO AJIEPHON peaKuu
4B€39 + 2He4—>32He4+ onl

Briesnsiercs wiu morsoraercs 5ta sHeprus? (-1,56 M»aB; morsomaercs)

174.CxonbKO SHEPIUH MOTIIOMIAETCS MIPH SIEPHOUN PeaKIuu

3Li7 + 2H€4—>5B10 + onl (2,79 MBB)

175. CxobKO SHEPTHUH BBIACIUTCS MIPH AJIEPHON PEaKIIuu

4B€39 + 1H2—>5B1°+0n1 (4,37 MBB)

176. BeIuucanTh SHEPTUIO AJIEPHON peaKuu

N+ gnt —>CM44+,HL

Brinesnsiercs wiu norsoraercst 3ta sueprus’? (0,624 M»aB; Beiiensercs)

177.Bo CKOJIBKO pa3 dHeprus cBA3M sapa jutus sLi’ Gonbine sHepruu cpsasu
anpa yatus 3Li%? (1,23)

178. SInpo uszorona docdopa sP3 BEIGPOCHIO OTPULIATENLHO 3APSKEHHYIO [ -
yactuily. B kakoe siapo mpeBpatwiock sapo ¢docdopa? Hamucate peakiuio u
BBIUMCIIUTH Je(eKT Macchl HOBOro sapa. (165°2%; 0,235 a. e. M.)

179.1ToaTBEepaAnUTE pacueToM, YTO MPH SIEPHOUN PEaKIIuU

3Li6+1H2—> Li7+1H1
BeIfesieTcs sHeprust AE = 5,03 MaB.
180. BeraucnuTh SHEPTUIO TEPMOSIEPHON PeaKInu
H? + 1H? —~,Hed + gn'. (3,26 MaB)
181. BeraucnuTh SHEPTHIO TEPMOSICPHON PEaKIH
1I‘I3 + 1H2_) 2He4 + onl. (17,6 MBB)

IIpouenypa oueHUBaHUA KOHTPOJIBHBIX Pa00T

Koutponbaast pabora mno aucuuiuinHe «®Pusnka», MOPOBOAUTCS AJis
CTYJICHTOB 3a04HON (opmbl oOydeHmsi. 3a pabOTy BBICTABISETCS  OIICHKA
«3aureHo/He 3aureHo». KoHTposbHas paboTa BbimosnHsAeTcs B 1 U 2 cemectpe
oOydeHusl.

B coctaB kaxaoil KOHTPOJIBHOW pabOThl BXOAST HE TOJBKO CTaHIAPTHBIC
3aJadyd, HO U 3aJaud, TpeOyrluue, Hamnpumep, TIpa@UUuecKoro OmUCcCaHUs
IpOLIECCOB WJIM aHaliv3a SIBJIGHUA B KOHKpeTHOM curyauun. OObeM paldoThl
coctaBisger 10 3amay W3 BceX pasjesioB AUCIHUIUIMHBI. 3ajayd BBHIOMPAIOT TIO



TaOIULE UCXOAS M3 MOCIHENAHUX ABYX LU(pp No 3aueTHONW KHMIKKM CTYJZIEHTA,
KOTOpast COACPIKUTCSA B METOAUYECKOM YKA3aHUN JUCLUIUIVHBI.
[Ipu oueHKE ypOBHS BBINOJHEHUS KOHTPOJIBHOW padOThI, YCTaHOBJIEHBI
CJIEYIOIIAE KPUTEPHU:
e yMeHue paboTaTh ¢ 00BEKTaMU U3yUEHUs, KPUTHUECKUMU UCTOYHUKAMH,
CIIPAaBOYHOM M SHUMKIIONIETUIECKOM JINTEPATYPOH;
® yMEHHE COOMPATh U CUCTEMAaTU3UPOBATh IPAKTUUECKUN MaTepHa;
® YMEHUE  CAMOCTOSITEIIbBHO  OCMBICIIAITh  MpoOJeMy HAa  OCHOBE
CYILLIECTBYIOIIUX METO/IHK;
® YMEHHE JIOTUYHO U TPAMOTHO M3JIaraTb COOCTBEHHBIE YMO3AKIIOUEHUS U
BBIBO/IbI,
® yMEHHE aHAJIM3UPOBATh U 0000IIaTh MaTepHa;
® YMEHHE MOJb30BaThCS INIOOATBHBIMU MH(GOPMAIMOHHBIMU PECYpCaMH U
IPaBUJILHO UX MPENOJHECTH B KOHTPOJIBHOU padoTe.

[Ipu omeHke omnpeaensercs MNOJHOTA, TOYHOCTb M IOCIEIOBATEIbHOCTD
M3JI0KEHUSI MBICIEH MpU pElIeHUH 3a/ad, HaJMYUe JOCTATOYHBIX IOSCHEHHH,
YUCJIO M XapakTep OMHUOOK (CYIIECTBEHHBIE WJIM HECYILIECTBEHHBIE), a TaK K€
IPOLIEHT IPaBUJIBHO PELICHHBIX 3aa4.

CymiecTBeHHbIE OMIMOKM  CBSI3aHBl C  HEJAOCTATOYHOM INIyOMHOH W
OCO3HAaHHOCTBIO PELICHUs (HAallpuUMep, CTYJEHT HENpPaBUIIbHO CIENall IEPEeBO U3
HE OCHOBHBIX €IMHHUI] U3MEPEHHsI B OCHOBHBIE, JIOMYCTHJI OMIMOKH MPH BBIBOJE
pacueTHOM (popMyIIbl, HOTYUYHIT HE IPAaBUIBHOE 3HAUEHUE BEJIUYUHBI).

HecymiecTBeHHble ~ OHIMOKM — ONpEAENAIOTCS  HEMOJHOTOM  pelieHus
(Hanpumep, CTYAEHTOM YNYILIEH U3 BUAA KaKOW — JIMOO HeXapaKTepHbIN (akT npu
pelIeHnr 33Ja4yd) K HUM MOXHO OTHECTHM OIKUCKH, JOMYUIEHHBIE IO
HEBHUMATEIbHOCTH.

Kpurepuu oneHku:

- OLICHKA «3a4TEHO» BBICTABJISECTCS CTYICHTY, B CIydae, €ClId KOHTPOJIbHAS
paboTa BBIMOJHEHA IO CBOEMY BapUaHTy, NPHUBEJACHBI PUCYHKH, TaOIUIBI U
WUTIOCTPAllUU, HEOOXOIMMBIE ISl PEIIEHUS W TMPU ITOM NPABWIHHO WIH C HE
3HAYUTETHLHBIMU HEJI0UETAMHU PN He MEeHee § 3a71a4 KOHTPOJIbHOU paboThI;

- OLICHKA «HE 3a4YTEHO» BBICTABIIAETCS CTYAEHTY, €CJIM OH PEIINl MEHee 8
3a/1a4 WM TIPU PEIICHUH 3a/1ayu JIOMYIIECHBI TPyOble OTUOKHU WIIM HEIOYETHI.



