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[Tpu pazpaborke pabodelt mporpaMMbl Y4eOHOM JUCITUTUIMHEI B OCHOBY TIOJI0XKEHBI:

1) ®I'OC BO mno HanpasieHuto moAroroBku 05.03.06 «DKoI0THs U PUPOIONOIb30BAHNEH
(ypoBenb OakanaBpuara) yTBepKIeHHbIH MHUHUCTEPCTBOM HAYKH M BBICHIETO 00pa3oBaHUs
P® «07» aBrycra 2020 r., mpuka3 Ne 894

2) Y4eOHBI TIaH OCHOBHOH 0Opa30BaTeNIbHOM MPOrpaMMbl JJIs HAMpPaBJICHHS MOATOTOBKU
05.03.06

«DKOJIOTHS ¥ IPUPOJIOOIB30BAHNEN, TPOPHITH « IKOTIOTHS 07100peH YueHsM coBeTroM PI'BOY

BOT'AYCeseproro 3aypanbs oT «23» cents10ps 2020 r. ITporokosn Ne 2
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«14» oxTs0ps 2020 r. [Tpotoxon Ne 2
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KOMHCCHeH HHCTUTYTAoT «21» okTsiops 2020 . [Tporokomn Ne 2

[Ipencenarens MeTOIMYECKON KOMUCCUN UHCTUTYTA &Hry O.A. MenskoBa

Pa3zpadoTyuku:

Kopues C.M., K.I1.H., AOLIEHT
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1. llepevyeHb NJIAHUPYEMBIX Pe3yaIbTATOB 00y4eHHUSI N0 TUCHUIINHE, COOTHECEHHBIX €
IVIAHUPYEeMBbIMH pe3yJibTaTaMHU 0CBOEeHUsI 00pa30BaTeIbHON MPOrpaMMbl

Koo Pes Nuaaukatop IlepedeHb naHUpPyEMBIX
Komne- YIbTaTH! JOCTHKECHHUS pe3yJIbTaToOB 00y4YEeHUs 110
OCBOCHUA
meHyuu KOMIICTCHIIMHU JUCLHUIIIINHE
3HaAmMb:
- CoBpeMeHHBIE (U3UICCKUE MTPEICTABICHUS
00 OKpY’KaroIeM YeI0BeKa COBPEMEHHOM
MUpE.
-DyHnamMeHTaIbHbIe (PU3HYECKHE TOHITHS;
3aKOHBI U SIBJICHNST; TPAHNIIBI X
MPUMEHUMOCTH.
CnocobeH MpUMEHSTh H .
a3HaYeHUE U MPUHIUIIBI JeHCTBUS
GasoBble 3HAHMA WJ-2orc1 BOKHEUIINX (PU3NIECKUX MTPUOOPOB.
(yHIaMEHTAIILHBIX npumensietT 0a30Bbie ymems:
pa3acioB HAYK O 3HaHuA (I)I/ISPI‘{CCKI/IX - OOBIACHATH OCHOBHBIE HAOIIOJaEMEIC
OIIK-1 3eMne, €CTCCTBCHHO- 3aKOHOB M aHaJl1M3a OPUPOAHBIC M TEXHOICHHBIC SABJICHUS H
Hay4HOI'O U (hM3HYECKUX SBICHUN 3¢dexTel ¢ no3uiuM  (yHIAMEHTAITBHBIX
MaTeMaTHYeCKOro JUTSL PEIICHHS 3a/1ad B | (PM3HYECKMX IIPE/ICTABIIEHHUH.
IMUKJIOB IIPH PEIICHUN 00JIaCTH SKOJIOTHH H -Paborars ¢ ammaparypoii st QusHUecKux
3ama4 TIPHPOIONIONB30BAHMSI uccnenopanuii.  [IpoBomuTh  PU3MUECKUI
B OGIACTH SKOIOIHH | OKCIIEPUMEHT 1 OLCHUBATH TOTPEIIHOCTH
M3MEpeHui.
MIPUPOIOIIOJIE30BAHMS Ca0eD:
- HaBpikoM mpoBemeHHs  (DUIHMYECKOTO

9KCIEPUMEHTa, B TOM 4YHCJIE IPaBUIBLHO
9KCIUTyaTUPOBAaTh OCHOBHBIE TIPHOOPHI M
00opyoBaHKe B COBPEMEHHOH (pusnieckoi
J1a00paTOPHH.

2. MecTO AUCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOi NPOrpaMMsbl
JanHas gucuumimHa OTHOcUTCS K broky 1 dactm  ¢opmupyemoil ydacTHUKaMU

00pa30BaTEIbHBIX OTHOIICHUM.

JucnumnnmHa u3ydaercs Ha 1 Kypcee Bo 2 cemecTpe 1o 04HOi dopme o0ydenus, Ha 1 kypce

B 2 ceMecTpe - 3209HOH (hopme.

3. O0beM TUCHUILINHBI U BUABI Y4eOHO# padoThl

OO011ast Tpy1I0eMKOCTh TUCHUIUIMHBI cocTaBisier 108 yacoB (3 3aueTHBIX SUHUI).

Bun yueGHoit paboThl ®dopma 00ydeHUs
O4Has 3a049Has
AynuTopHbIe 3aHATHSA (BCEro) 48 12
B mom uucne: - -
JleximoHHOr o THIA 16 6
CeMHHAPCKOTO THIIA 32 8
CamocrosiTesibHasi padoTa (Bcero) 60 94
B mom uucne: - -
[TpopaboTka MaTepuaa JeKIui, 30 70
MOJrOTOBKA K 3aHATUSIM
CaMOCTOSITEIbHOE U3YYEHHUE TEM 12
KonTposnbHbIE paboThI 24
Pedepar 18
NHauBuayanbHOE 3ajaHNE
By mpoMexyTO4HOM aTTeCTalyu:
3ayer
OO0mas Tpy10eMKOCTb:
4acoB 108 108
3aUETHBIX €IUHMUII 3 3




4. ConepkaHue JUCHHIIMHBI

4.1. Conep:xaHue pa3aeoB AU CHUNINHBI

Ne
n/n

Haumenosanue
pasaena qUCIUTIIMHEL

Copepxanue paziena

2

3

duznueckue
OCHOBBI MCXaHHUKHU

Beenenne B Qusuky. [Ipenmer ¢usuku. CoBpemeHHas (u3MKa Kak
KylbTypa HaONIONEHUH, MOJCITUPOBAHUS, OKCIEPHUMEHTAILHOTO
WCCIIC/IOBAHUS W  KOJMYECTBEHHOTO IMPOTHO3MPOBAHMS  SIBJICHHMA
npupoabl. CBsi3b (HU3UKK C JIpyruMu Haykamu. OTHOCHUTENBHBIA U
NpUOMKEHHBIM  XapakTep JHOOBIX HaOMIONEHWH W HM3MEpeHuil.
OcHOBHBIE ¥ POU3BOIHBIE €TUHHLIBI U3MEPEHUS (PU3NUECKUX BEJIMULH.
OCHOBBI KUHEMATUKH. XapaKT€PUCTHKU IIOCTYIATEIbHOr0 ABUKEHUS U
BpalLATEIbHOro JIBUKEHMUSL. MexaHnnueckoe JIBUJKEHUE.
XapaKTepUCTHKHA IOCTYNATeILHOr0 JBM)KECHUS: TPAaCKTOPHs, MYTh,
nepeMelleHne, CKOpPOCTh, YCKOpEeHHE (CpejHee U MIHOBEHHOE),
TaHTeHIMAaJIbHOE u LHEHTPOCTPEMHUTEIBHOE. B3anmocBsi3b
XapaKTEPUCTUK IIPU NPSIMOJIMHEHHOM U KPUBOJIMHEIHOM JBUKEHUH.
XapaKTepUCTUKU KUHEMAaTUKU BpallaTEeIbHOI'O IBMKEHUS: YIJoBas
CKOpOCTb, YIJIOBOE YCKOpeHHe (CpenHee 1 MTHOBEHHOE). B3auMocBsi3b
XapaKTepUCTHUK.

JuHamuka nocTynaTeabHoro ABHKeHus. JIMHaMMKa IOCTYIaTeIbHOro
IBICKEHHUS. Macca Tela, B3auMoIelicTBIeE U cuia. 3akonsl Herotona (1,
2, 3). dynnaMeHTalbHbIE B3aWMOICHCTBUSI W BHABI CHJI. 3aKOH
W3MEHEHH Sl UMITYJIbCA, 3aKOH COXPAaHEHHUSI HMITYJIbCA B M30JIMPOBAHHON
cucteme. Pabora, MomHOCTh, 3Heprus. ['paduueckoe n3o0pakeHue
paloThlL. 3aKOH COXpaHEHUS TOJIHOM MEXaHUUECKOW YHEPTUH.
[JuHamuka  BpaliaTeIbHOTO  JBHJKEHHS.  MOMEHT  MHepUuu
MarepuaabHOM TOUKH, Tella. MoMeHT Bpamaromei cuibl. OCHOBHOM
3aKOH JMHAMHUKH BpAIaTeIbHOrO IBMXeHUS. (2-i 3akoH HproTOHA).
BHeprm{ MMOTCHIMAJIbHAA U KHHCTUYCCKAS BpalllaTCJIbHOI'O ABUKCHM .
MexaHnndeckue kojieOanus. Pe3onaHc. I'apMoHMYeckoe KojicOaHUE W
€ro XapaKTepUCTHUKU: CMEIIeHHe, aMIUIMTy[da, 4YacTora, (asa.
YpaBHeHue kojeOanus 1 ero rpaguk. MareMaTHuecKuii 1 U3 CCKUIA
MasTHUKU. BeiBog hopmysibl nepuosa. 3aTyxarouye U BoIHYKICHHbIC
KonebaHusi, aBToKoneOaHus. Pe3oHaHc, ero TpOsIBICHHE U
ucronb3oBanue. Bubpars.

Bonnoseie npoueccel. IIponosbHble W monepedHsle BOJIHBL. JlJIMHA
BOJIHBI, WHTEHCHBHOCTb, YypaBHEHHE BOJHBL 3BYK, HH(Pa3BYK,
VIBTPA3BYK, XapaKTEPUCTUKU 3ByKa. lcrmomp3oBaHWe aKyCTHYECKHUX
BosiH. KorepenTtHble BosHbl. OTpaxeHue 3Byka. BonHOBbIE sIBIICHUS:
nudpakuusi, narepdepeHys. YciIoBus MakCHMyMa U MUHHMYyMa.
O®Oportr BomHbl. [lpuamun [rofirerca — @penens. DIeMeHTHI
CHenraIbHON TEOPUH OTHOCUTEIBHOCTH.

MounekynsipHast
¢buzuka u
TEPMOJIMHAMUKA

OcHosubie nonoxxernss MKT. [Ipearnockutky v OMBITHOE 000CHOBAHHUE.
I'a3pl, uaeanpHbld ra3. [laBnenue raza. OCHOBHOE ypaBHEHHE TEOPHUH
U7eaJbHOro rasa.

I'azoBble 3akoHBI. YpaBHeHHe MeHnaeneeBa-Kianelipona. YpaBHeHne
COCTOSIHUS MIEAJIbHOI'O rasa.

Pacnpenenenue sHepruu 1no cTeneHsM CBOOOIbI.

IMonsiTrie 0 ymcne crenened cBoOoAbl. Uncno creneneil cBoOOABI
MOJIEKYJIBI HACaBHOrO ra3a. Teopema bonbiMaHa 0 paBHOMEpHOM




pacmpeneNeHnu SHEepruM 1Mo  cremeHsM  cBoOoxpl.  CpemHss
KUHETHYeCKasl 3Heprus, MPUXOJAINasicsi Ha OIHY CTelNeHb CBOOOIBI

MOJIEKYJIBI.
IlomHas kuHETHYECKast SHEPIHs MOJIEKYJIbl Ta3a. BHYTpeHHsIsI sHeprug
000 Macchl raza. MONEKYISpHO — KHHETHYECKOe TOJKOBaHUE

Temreparypsl. AOCOMIOTHAs TeMIieparypa. Y/AelbHbIE M MOJSIPHBIC
TEMJI0eMKOCTH Tra3oB. Dusnueckuii cMmbIca MOISIPHOW Tra3oBOH
MTOCTOSTHHOM.

Crtpoenne xuakocTeii W TBepablx Ted. OcoOEHHOCTH CTpOEHUS
JKUJKOCTEH M TBEpPABIX Tel. BHyTpeHHee MOJEKyJsIpHOE JaBjeHUE B
)uakoctu. IloBepxHOCTHOE HATSHKEHHE U CBOOOIHAS SHEPTUSI.
MonekynsipHble  sSBA€HHS B OKUAKOCTAX.  CMaunMBaeMoCTh,
HecmaurBaeMocTh. Kammispuble siBieHus. da3oBble NMpeBpalleHHs,
JUarpaMma COCTOsIHUS BelllecTBa. Vcnapenne, KoHAeH calrs, KUMeHHe.
®a3zoBrle NpeBpaieHus. HacelmeHHsIi map. J[aBiaeHne HaCBIIEHHOTO
napa. Kputmyeckass Temmeparypa. AOCONIOTHas, MaKCHMajbHasl,
OTHOCUTENIbHAsE ~ BJI@XHOCTb.  Touka pockl.  IlnaBnenue
Kpucrajumm3auus. Bo3roska.

1-e nmagasno tepmonuHaMuku. Pabora, coBepiiaeMasi mpyu U3MEHEHUH
o0bema rasa.

Anunabarueiii mpouecc. Pabora ammabarHoro mpomecca, aanabaTHOe
W3MeHeHne oObeMma rasza, aanabaTUUecKUil Mpolecc B NPUPOIE H
TEXHUKE.

WneanbHast TEMIoBasi MalllHa.

Kpyroeeie mnponeccel. MpaeanpHas TermioBas mammHa. lIpsMoil u
obpatabii muki. Lukn Kapro. 2-e Hagano TepMOIuHaAMUKH. DHTPOIIHSL.
3-e Havao TepMOJIMHAMHUKH.

DJIEKTPUYECTBO U
MarHeTHu3M

OnexTpuueckoe mosue. XapaKTePUCTHKH 3JIEKTPOCTATUYECKOTO TOJA:
HaNpsSHKEHHOCTh, JIMHUM —HANPSDKEHHOCTH, HANpsDKEHHOCTh  TOJIA
ToueuHoro 3apsina. OAHOPOJHOE TMOJie, MOTEHIINAN, TTOTCHIIUAN OIS
TOYEYHOro 3apsifa. OKBUIIOTEHUMAJbHBIE MOBEPXHOCTH. CBs3b
HaNpsLKEHHOCTH U TOTEHLMANIA.

OnekTpoeMKocTh.  KoHAeHcaToppl.  DIEKTPOEMKOCTh  IIJIOCKOTO
KOHJEHCAaTOpa. OHEprusi 3apsHKCHHOrO0  MPOBOJHMKA.  DHEPrHs
3apsDKEHHOTO KOHIeHcaTopa. JIMAIeKTPUKU B AIEKTPUIECKOM II0JIE.
Onexrprueckuit Tok. ['eneparop, croponnue cuibl. JC. 3akon Oma
JUISL ydacTka 1enw, B nuddepeHnmanbHoi popMe 1)1t 3aMKHYTOH HIeTH.
Tok B MeTayuiM4eckux MpoBOAHHKaX. CONpPOTUBIIEHUE, 3aBUCHMOCTD
VIEIBHOTO  CONPOTHBIICHWS  NPOBOAHMKA  OT  TEMIIEPATYypHL.
Tepmopesuctopsl. PaboTa u MOIIHOCTH TOKA.

HonynpoBoguuku.  Tumbel  OPOBOOAMMOCTH  MOJYIPOBOJHHUKOB.
CoOcTBeHHassT W TpUMeEcHass  MPOBOJAUMOCTb.  3aBUCHMOCTb
MPOBOJMMOCTH TOJYIPOBOAHUKOB OT Temmeparypsl. [lpumenenue
MOJIyIIPOBOJHUKOB, UX UCIIONb30BAaHUE B CEJILCKOM XO3AHCTBE.
Marnutnoe nose. McTOYHHKHA MarHUTHOTO TMOJIs, €ro OOHapy>XeHHe U
n3o0pakeHne. XapakTepUCTUKA MArHUTHOTO MOJS:  WHAYKIHS
MarHiTHOTO TIOJS, JUHUM WHAYKIWW. 3aKkoH Awmrepa. 3akoH buno —
CaBapa — Jlamuiaca, ero NpHJIOKeHUS. XapaKTepUCTUKH MAarHUTHOTO
noJIs 3eMIIH.

JuaMarneruk, mapamarHeTukd, (QeppomarHeTnku. MarHuTHas
npoHunaeMoctb.  [loTOK  MarHWTHOM  WHAYKUMHA. MAarHuTHbIA
ructepesnc. KosprurrueHas cuina. MarHiTOMSITKHE U MarHUTOXKECTKUE
MaTepHaIbl.

OJIeKTpOMAarHuTHas MHIYKUUS. OJEKTPOMArHUTHBIE — KOJIeOaHus.
CBobonHbIe u BBIHY/ICHHBIC KoJieOaHus. Pe3onanc.

OnekTpoMarHuTHas MHAyKusA. 3akoH ®apanes. npasuimo JleHra.




IMepemennsiii Tok. Tpanchopmaropsl. Toku Dyko. CaMouHIYyKIHS,
OJ1C, MHAYKTUBHOCTG. Y paBHEeHUS MakcBela.

4, Onrtuka Cger Kak »>eKkTpoMarauTHas BoiHa. [lornomenne cBeta. 3akon byrepa.
®otorddexr: BHEMHUN W BHYTpeHHHH. 3akoHbl (otoaddekra.
KpacHas rpanuna ¢oroaddekra. Xummdaeckoe JIelicTBHE CBeTa.
[MapHuKOBBIA dPPEKT.
Otpaxxenne u mnpenomiienne. HWurepdepenums. KorepeHTHbie
MCTOYHHMKU U METOJIBl MX TTOJydeHHUs. YCIIOBUS MHTEP(HEPEHITMOHHOTO
MakcuMymMa ¥ MHUHUMyYMa. MHTepdepeHIMOHHbIE  KapTHHBI,
CO371aBaeMble pPa3IMYHBIMH HCTOYHUMKaMH. [ludpakims cBera m eé
nposinenus. JudpakiuponHas pemérka. YCIOBHsT MaKCHMyMa,
MuHuMyMma. EcrectBeHHbiii cBer. Ilonmsipu3oBaHHBI CBeT. 3aKOH
Maroca. Bparienre miockocTu KojeOaHul MOJIIPU30BaHHOIO CBETA.
IIpuHnun pelcTBusl nDoOMSIpUMETPA. SIBIEHHME U XAPAKTEPUCTUKU
TEIUIOBOT'O JIyYeHCITyCKaHus U Jiydenorjomenus. 3akoH Credana-
Bbonpumana. 3akon Buna.
5. ATOoMHas U siiepHast | SlnepHas Mozenb cTpoeHus aroma. JMCKPETHOCTb SHEPreTHYECKUX
¢usuka cocrosHMit atroMma. [loctynatel bopa. Atromuoe sinpo, nzoronsl. Coexrp
aToMa BOJOpo/a, MpaBmiio otoopa. YpasHenus Llpeaunrepa.
PaanoakTUBHOCTh, €CTECTBEHHBI CPOK PaJMOAKTUBHOCTH. O, P, ¥ —
u3TydyeHrue. BusHUEe paaroakTHBHOCTH HA JKU3HEACATECIBHOCTH
OpraHn3MoB. 3aKOHBI paIMOaKTUBHOro pacnaja. [lepuon nomypacnana.
CpenHee BpeMsi JKM3HH. AKTHUBHOCTh O3JIEMEHTA. JEMEHTapHbBIC
YacTULbl, UX XapaKTePUCTUKU. Jlyann3M CBOMCTB MUKPOUYACTHUL.
4.2. Pa3aesbl TUCHUILIMHBI M BUAbI 3aHATHI
ouyHas (hopma o0ydeHus
Ne HaumenoBanue pazjena Jlexrmonnoro | CeMUHApCKOro CP Bcero,
n/m JACLMIUIMHBI THIA TUIIA 4acoB
1 ®U3NUECKHE OCHOBEI MEXaHUKHU 4 8 12 24
2 MonexkynspHas pu3nKa u 4 8 12 24
TEpPMOAMHAMUKA
3 DNEKTPUYECTBO U MATHETU3M 4 6 12 22
4 Ontuka 2 6 12 20
5 ATOMHas U siiepHas pu3uKa 2 4 12 18
Uroro: 16 32 60 108
3a04Has (hopmMa 00ydeHUs
Ne HaumenoBanue pazaena Jlekimonnoro | CeMuHapCKOro CP Bcero,
n/m JUCUUTUIAHBI THNa THNA 4acoB
1 dusnyeckre OCHOBbI MEXaHUKU 2 2 20 24
2 MounekynspHas pusuka u 2 2 20 24
TEpPMOAUHAMHUKA
3 DIEKTPUYECCTBO U MarHETU3M 2 2 20 24
OnTuka - 2 10 12
4 AToMHas u siiepHas pU3nKa - - 10 10
5 PuU3N4YECKUE OCHOBBI MEXAHUKH - - 14 14
Hroro: 6 8 94 108




4.3. 3aHATHA CEMHMHAPCKOr0 THNA

Ne Ne TpynoemkocTs(uac)
/1 paznena Teuma OuHas 3a09Has
JUCLUTUIN
HBI
1 2 3 4 5
1. 1 O6 wu3mepeHuun  (PU3HUECKUX BEIMYHH U O 2 2
MOTPEIIHOCTAX U3MEPEHUN.
2 [Tonstue cunbl. 3akoHbl HbIOTOHA B MHEPHHATLHBIX 2 -
CHCTEMax OTCYETA.
3 Omnpeznenenne MIOTHOCTU TBEPOrO TeJla MPaBUIbHON 2 2
reoOMEeTpUYECcKOi GOPMBI.
4 2 Onpenenenune IJIOTHOCTH CBIIIyYUX TeJ 2 -
BOJIFOMEHOMETpoM JIepMoHTOBa
5 OcHoBHoe ypaBHeHue MKT. CrenctBusi u3 Hero. 4 2
Pacrnipeniesienne 3Hepruu 1o CTerneHsM cBOOO/bI.
BHyTpeHHsIs SHEeprus UeaJbHOro rasa.
6 Onpenenenne Ko3pPUIMEHTa BA3KOCTH KHUIKOCTU 2 -
meronoM Ctokca
7 3 W3ydeHne XapakTepUCTHK 3JIEKTPOU3MEPUTEIbHBIX 2 2
npubopoB. Pacuer morpentHocTei u3mepeHui
8 DIeKTpu4ecKoe ToJIe. XapakTepuCTUKU 4 -
AJIEKTPOCTATUIECKOTO OIS HAPSHKEHHOCTh, JTMHUU
HaNpPsSDKEHHOCTH, HAIPSDKEHHOCTh IOJSI TOYEYHOI'O
3apsina. OnHOpoOIHOE TMOJie, MOTEHIMAJ, MOTEHIIHA
10JI TOYEYHOT0 3apsijia.
9 M3yuenue 31eKTpou3MepUTENbHBIX TPUOOPOB 2 2
10 4 Omnpenenenue  JUIMHBI ~ BOJHBI  C  IOMOIIBIO 2 2
TUGPaKIIHOHHON PEIIeTKA
11 ®orodddexT: BHEMHUIA U BHYTPEHHUU. 3aKOHBI 4 -
dororddexra.
12 ) ®opwmyna [Tnanka. Poroadpext. KBanToBbIi 2 -
MeXaHH3M MOTJIoIIeH!Us cBeTa. DOTOHBI.
13 SnepHast MOzi€NIb CTPOEHUS aTOMA. 2 -
HUroro: 32 12

4.4. llpuMepHasi TeMAaTHKA KYPCOBBIX MPOEKTOB (pa6oT) (ne npedycmompeno OIIOI).

5. Opraﬂmaunﬂ CaMOCTOSTEIbHOM paﬁ()Tl)I Oﬁy‘laIOIIIHXCﬂ nmo TMCHMIIJINHE

5.1. Tunbl caMOCTOATENbHOI Pa0OThHI M €€ KOHTPOJIb

Tun caMocToATEIbHOM PadoTHI ®opma o0yueHus Texynuii KOHTpOJIb
OyHas 3a04Has

[TpopaboTka MaTepuaa JeKIui, 30 70 TectupoBanue

HOATOTOBKA K 3aHATHAM

CamocTosTenbHOE U3yYEHNE TEM 12 TectupoBanue

Pedepar 18 3ammura

KoHTponbHbIe paboThI 24 3amuTa
BCEr0 YacoB: 60 94




5.2. Y4ueOHO-MeTOAMYeCKHE MATEPHABI VIS CAMOCTOATeIbHOM PadoThI:

1. MeTonuueckre yKa3aHus JUIsi CaMOCTOSITEIbHOW paOoThl 1Mo auciuiimae Ousnka
JUISL CTYJICHTOB OYHOH M 3a04HOM (hopM OOYYCHMS IO HANpPaBJICHHUIO IMOJArOTOBKU buosorus, /
Cocr. E. A. IIpockypskoBa. — Tromens: ['AY CeBepnoro 3aypainss, 2015. — 61 c.

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSAITeJIbHOE H3yYeHHe:
(coenacno mabauye nynkma 5.1)
1. Bosnnossie nporecchl. [IpononbHble U monepeyHblie BOIHBL. [[IiHa BOJIHBI, HHTEHCUBHOCTb,
ypaBHEHHE BOJIHBI.
2. 3ByK, HH(pa3ByK, YIbTPa3BYK, XapaKTEPUCTHKH 3BYyKa. VICrIob30BaHIE aKyCTHYECKUX BOJIH.
KorepenTnbie BonmHbl. OTpaxeHHe 3ByKa.
3. DneMeHTHI CrielalbHON TEOPUH OTHOCHTEIbHOCTH.
4. CtpoeHue xKUIKOCTEN U TBepAbIX Tel. OCOOEHHOCTH CTPOEHMS KHUIAKOCTEN U TBEPABIX Tell.
BHyTpeHHee MOJIEKYyIJIIpHOE AABJIEHUE B )KUIKOCTH.
5. @asoBele npeBpaieHus. Hacoimennslil map. JlaBieHue HacbleHHOro napa. Kputuueckas
TemrepaTtypa. AOCOII0THas, MaKCUMaJbHasl, OTHOCUTENIbHAS BIAKHOCTb. TOYKa POCHI.
6. [InaBnenue u Kpucrawmsanus. Bo3ronka.
7. 2-e Ha4aJ0 TEPMOJUHAMUKU. DHTPONUS. 3-€ HayaJlo TePMOJUHAMUKH.
8. DnekTpoMarHuTHas HHAYKIUS. DIEeKTpOMarHuTHele Kosebanus. CBoOOJHbIE U
BBIHY>KJICHHBIE KOJICOAHUS.
9. [lepemennslii Tok. Tpanchopmartopsl. Toku @yko. Camounnaykuus, 9J1C, UHIYKTUBHOCTb.
YpaBuenuss Makcgenia.
10. 3axon Mamoca. Bparienue miockoct koaeOaHuil mossipu3oBaHHoro ceeta. [Ipunnun
JISWCTBUS TTOJISIPUMETPA.
11. DnemeHTapHbIE YACTULIBI, UX XaPAKTEPUCTUKH. Jyaan3M CBONCTB MUKPOYACTHII.

5.4 Tembl pedpepaToB

PoJib HOBBIX TEXHOJIOTHI B pPa3BUTHH OOIIIECTBA.

Hcropust pa3BUTHS KJIACCHYECKON MEXaHUKHU.

Mup nUCKpEeTHBIX 00BEKTOB — MEXaHMUECKHX YaCTHIL.

Cutel MHEPIUY U KJIACCUYECKasi MEXaHHUKa.

['upockonsl ¥ X MpUMEHEHHE.

Hcnonb3oBanue sHEpPruu BeTpa.

[IpumeHeHnne BUOPOBO3ICHCTBHIA.

Bo3o6HOBNIsIeMble UCTOYHUKH SHEPTHH.

Bonoponnas snepreruka.

0. HerpaauroHHBIC METOABI AKKYMYJTUPOBAHHMS SHEPTHH.

1. TunpoamHaMuyeckast HEYCTOMYMBOCTD KUJIKUX CPEI.

12. DHepreTuuecke pecypchl MUPOBOTO OKeaHa.

13. MaruutHas 00paboTKa BOJIBI.

14. TlepcneKTUBBI UCIIOIB30BAHUS MAJIBIX THAPOIIEKTPOCTAHLIUMN.
15. BuOpaunoHHbI€ TEXHOJIOTUH.

16. Pe3onaHCHBIC U3MEPHUTENBHBIC METOUKH.

17. Vicnonp30BaHKE BOJHOBBIX ITPOILIECCOB B COBPEMEHHBIX TEXHOJIOTUSIX (yIapHasi BOJHA).
18. Ucnonp3oBaHue SIBICHUH IIEPEHOCA B COBPEMEHHBIX TEXHOJIOTHIECKUX MPOoIecax.
19. Teopus B3pbIBa. [IpuMepsI €€ NCIOIb30BAHMS.

20. Cunepreruka. KoHmenus caMoopranu3arim.

21. CuHepreTrka v 5JKOHOMHKA.

22. Dutponus. Uneu U. IlpuroxuHa v ux npruMeHeHHUe.

RBPOoo~NO O R~WNDE



23. DHeprus. DHTponus. XUMUYECKUI MOTEHIINAT U TEPMOJUHAMUYECKAs TEOPHSI

XMMHMYECKOTO CPOJICTBA.
24. IIpuMeHeHNEe TEIIOBbIX HACOCOB.
25. DHeprust 6MOMacchl.

26. SIBnenus nepeHoca: 1udQy3us, TEIIONPOBOIHOCTh, BHYTPEHHEE TPEHUE.
27. DneKTpocTaTH4ecKue MPUCIOCOOICHHS U YCTPOKCTBA.
28. CBs3b (PU3HKHU C €CTECTBEHHBIMU HAYKaMHU.

6. doHA OLEHOYHBIX CPEACTB /ISl MPOBeAeHUS MPOMEKYTOYHOMN aTTecTaluu

0o0y4yarommxcs Mo JMCHUTIHHE

6.1 IlepeueHb KOMIETEHIHiIl U OLIEHOYHbIE CPEACTBA WHAUKATOPA TOCTHKEHUSI

KOMIIeTeHIH I
Koo [Tepeuenp nmiuaHupyeMbIX Hanmenosanune
NuaaukaTop 1OoCTHXKEHUS
Komne- pe3ynbTaTOB 00Y4YEHUS 110 OLIEHOYHOT' O CPEACTBA
KOMIIETEHIIN U
meHyuu NUCHUAIUINHE
3Hamb: Tect

NJ-2onk-1 npumensiet
0a30BbIe 3HAHHS (PUIMUSCKIX
3aKOHOB W aHAJN3a

OIIK-1 (U3MIECKUX ABJICHHUIN JUTS
pelIeHus 3a7a4 B 00J1acTh
9KOJIOTHH 1
MPHPOIOIOIB30BAHHMS

- CoBpeMeHHbIe (hU3HUECKHE

pesicTaBieHus 00 OKpyXKaroIieM

4eJIOBEKA COBPEMEHHOM ~ MHpE.
-OyHaaMeHTalIbHbIe (PU3NYECKUE
MIOHSTHS; 3aKOHBI U SIBJICHHS;
TPaHHLBI UX TPUMEHUMOCTH.
-Ha3navyenue u mpruHIUTIBL
JIEACTBUS BXKHEUIITUX
(u3nIeCKUX MPUOOPOB.
ymemp:
- OOBSICHATD OCHOBHBIE
HaOmogaemMble  TPUPOJHBIE |
TEXHOTEHHBIE SIBIIEHUS 1 3D (EKTHI
C mo3unuu  (QyHIaMEHTATBHBIX
(U3MUECKUX MTPEACTABICHHH.
-Paborate C ammaparypoil s
(busnIecKux WCCIIeJIOBAHUH.
[IpoBoanTH (uznuecknit
OKCIEPUMEHT U OIICHUBATh
IOTPELIHOCTh U3MEPEHUN.

enaoems:

- HaBrikom IIPOBEICHUS
(U3UYECKOr0 JKCIICPUMEHTa, B
TOM qucine MPaBUIBHO
9KCIUTyaTHPOBATh OCHOBHBIE
mpubopsl M 00OpyIOBaHHE B
COBPEMEHHOU ¢du3nueckoit
JTabopaTopuu.

6.2. HHIkajabl OLeHUBAHUA

IIIkana oneHMBaHUS TECTHPOBAHMS HA 3a4eTe

0% BBINOJTHEHHSH 3aaHUSA Pesyabrar
50-100 3a4YTEHO
MmeHee 50 HE 3a4YTEHO




6.4. TunoBbie KOHTPOJbHbIE 32]aHUSI WJIN HHbIE MATEPUAJIBI:

VYkazaHsl B npuiokeHuu 1.

7. TlepeyeHb OCHOBHO¥ U 1OMOJHUTEIbHON Y4eOHOM JIUTEPATYPbI, HEOOXOTUMOM 151
OCBOCHMS THCHHUTINHBI

a) OCHOBHAs JIUTEpaTypa

1. TanubikoBa-bymikesny, .M. ®usuka: yuebnuk. B 2 u. Y. 1. MexaHuxka.
MounekynspHasi Gu3nuka U TepMOAMHAMUKA. DjekTpudectBo u MarHetusm / M. W. Tanuisikosa -
bymikeBuu. — 2-e u3a., ucnp. — Munck: Beinmiimas mkona, 2014. —303 ¢. .— Pexum gocryna:
http://e.lanbook.com//.— 3BC «Jlauby.

2. TamubeikoBa-bymkesny, .M. ®usuka : yueobnuk. B 2 4. Y. 2. Ontuka. KBanTtoBas
¢usuka. Crpoenue u pusnueckue coiicta Bemectsa / M. U. TanuisikoBa-byiikeBud. — 2-¢ U31I.,
ucnp. — Munck: Beinmiimas mkona, 2014. 232 c.

3. Jlorynoga, 3. B. [Ipaktukym no ¢usuke : yuedHoe mocobue / 9. B. JloryHoBa. —
Owmck : Omckuit 'AY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — TekcT : 31IEKTPOHHBIH //
Jlanb : anekTpoHHO-OMOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/136149

0) 10MOJIHUTEILHAS JIUTepaTypa

1. Tpodumosa, T.N. COopHUK 337124 110 KypCy GU3UKH: yued.mocooue. — M.: Bricimas
mkoja, 1991. — 303 c..um.
2. bnoxuna, M.E.PykoBoactBo K nabopaTopHbIM paboTaM IO MEIUIMHCKON U

ounonornyeckoi ¢usuku: yded.mocooue / M.E.bnoxuna, U.A. Dccaynosa, [.B. Mancyposa. —
M.: [Ipoda, 2002. — 288 c.:u1.

3. Bonbkenmreiin, B.C. COopuuk 3amad 1mo oOmemy kypcy ¢usuku / B.C.
Bonpkenmrrelin. —CII0.: Kawxusiit mup, 2007.- 328 c.: ui.

4. I'paboBckuii, P.M. Kypc ¢usuku: yuebHoe nocodue/ P.U.I'paboBckuit. — CIIO.:
Jlane, 2012. — 608 c.

7. Ilepeuens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UHTepHer"
1 Jlekuuu 1o  Dusuke [DneKTpoHHBI  pecypc] —  peXHM  JIOCTYyIa:
https://www.youtube.com/channel/UCoFET4xcduy XFGdAjnWG8yw
2 Jlexmun mo ®dusmke [Dnextponnsiii  pecypc] — pexum jgoctyma: https:/Ims-

test.gausz.ru/enrol/index.php?id=2745

9. MeToanyeckne yKa3aHHs I 00y4alOIIUXCS N0 0CBOCHHIO THCIMILIHHBI
1. ®usuka: YueOHOe mocodue MO BIMOJHEHUIO KOHTPOJIBHBIX paboT [DeKTpoHHbIN BapuaHT] /
Cocr. II. A. Ilpokonuos, E. A. IIpockypsaxosa. — Tromens: I'AY CeBepnoro 3aypainss, 2017. -
125c.

10. Mepeuyensb HHPOPMALHOHHBIX TEXHOJIOTHii
1. Oneparmonnast cuctema Windows (JIUIieH3HOHHO-IPOrPaMMHOE 00eCTIeYCHHE)
2. ITaker npukiaaubix nporpamm MS Office 2007 (yHuBepcuTeTCKast TUIICH3HSI)
3. DOC Moodle

11. MaTepuaibHO-TeXHUYECKOE o0ecnedeHue TN CIUTILTHHbI

1-23 JIaGopaTopust ONTUKU: Y CTAHOBKA JJISt U3MEPEHUS JJIMHBI BOJIHBI. TU(PaKIIMOHHAS PEIIeTKa,
JNIEKTpUYECKasl JlaMIa, MHKPOCKOI, CTEKJISHHBIC IUIACTUHBI, MHKPOMETP, BaKyyMHBIH
(doTOdEMEHT, JTaJOHHAS JIAMIIOYKA, ONTHYECKas CKaMbs, MHKpPOAMIIEPMETP, BOJIBTMETD,
MOTEHIIMOMETP, COCMHUTEIIbHBIE IPOBOIA.


http://e.lanbook.com/
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

1-24 JTaGopaTopus 371€KTPOCTATUKH U 3JIEKTPOJIUHAMUKH: aMIIEPMETPBI, BOJIBTMETPBI PA3JIMNUHBIX
BUJIOB, IOTEHLIMOMETP, BOJBTMETP, aMIIEpPMETp, CONPOTHUBIECHUE HArpy3ku (peocrat), Ko,
ucrounuk nutanus 200 B, mantorpad, peocraT, Kiro4, 30HA, UCTOUYHMK mnuTanus 50 B,
TEPMHCTOpP, MarasuH COINPOTUBIICHUS, TEPMOMETP, TIalbBAaHOMETP, KIIIOY, IOTEHIMOMETP,
3JIEKTpUYecKasl MIMTKA, TAHT€HC - TaJbBaHOMETpP, MOTEHIMOMETp, MepeKiroYaTellb, KOMIIAc,
nuctoyHuk Toka 50 B.

1-18 JlaGopaTopusi MEXaHUKH U MOJIEKYJsIpHOH du3uku: [IpuOopsl o onpeaeneHnIo TUIOTHOCTH
TBEPIOro Tena (aBTOPCKOE HCIIOIHEHUE), M0 U3YYCHHUIO KoIebaTeIhbHOro ABMKEHHS (aBTOPCKOE
WCIIOJIHEHHUE), 110 U3YUYEHHUIO BpaIllaTebHOIO JBUKEHUS (aBTOPCKOE UCIIOTHEHUE), 0 U3yUECHUIO
BpalIaTeIbHOTO JIBHKCHHS (aBTOPCKOE WCIIOJIHEHUE), IO OMPEACICHUIO SIBJICHUS BS3KOCTH
KHUIKOCTH, KOd(DPHUITMEHTA TOBEPXHOCTHOTO HATSHKEHUS )KUIKOCTH (aBTOPCKOE UCTIOJIHECHHUE).

12. OcoGeHHOCTH OCBOEHHUS JUCHUTLUIMHBI JUISI HHBAJIUAOB W JIMI C OTPAHMYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbA

OOyuenue oOy4arommxcs C OFpaHMYEHHBIMH BO3MOXKHOCTSIMH  3/IOPOBBSL  NPHU
HEOOXOAMMOCTH OCYIIECTBISIETCSI Ha OCHOBE aJalTUpPOBaHHOM pabodyeil mMmporpaMMbl C
UCIOJIb30BAaHUEM  CIIELUAJbHBIX METOAOB OOY4YeHHs U OUAAKTHUYECKHMX MaTepuasos,
COCTABIIEHHBIX C YY€TOM OCOOCHHOCTEH ICUXO(pH3NUECKOTO pPAa3BUTHS, WHIMBHIYaTbHBIX
BO3MOXHOCTEH M COCTOSTHUS 3/I0POBbS TAKMX 00ydaromuxcs (00y4aromerocs).

B nensix ocBoeHust y4eOHOM MporpaMMbl TUCHHTIIMHBI MHBAIUAAMHI U JTULAMU C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI 00€CIIeYNBACTCS:

* ISl MHBAJMJIOB M JIMII C OTPAHMYEHHBIMH BO3MOXKHOCTSMH 370POBbBS MO 3PEHUIO:
pa3MelieHne B JOCTYIHBIX JUJISi 00YYarOMIMXCs, SBJAIOMINXCS CICMBIMU WA CIa0OBHIALINMH,
MeCTax U B alaliTUPOBAHHON (popMe CIIpaBOYHOM HH(POPMALIMH O PACTIUCAHUN YIEOHBIX 3aHATUI;
MPUCYTCTBUE ACCHCTEHTa,  OKAa3bIBAIOIIETO O0YYAIOIIEMYCsl HEOOXOMUMYIO  TTOMOIIIB;
BBIITYCK aJIbTEPHATUBHBIX (POPMATOB METONNYECKAX MaTepHajoB (KPYMHBIH MPHPT WiIn
aynuoddaiinel), ucnoip3oBaHue Bepcuu caiita ans crnabosumsmux ObC IPR BOOKS u
crienuagbHoro MoomisHoro npuwiokenus |IPR BOOKS WV-Reader (mporpamMMbl HEBU3yaIbHOTO
JocTyna K uHpopMmamy, npeaHa3sHauYeHHOW ISl MOOUIIBHBIX YCTPOMCTB, paOOTAIONMX Ha
oneparonHoi cucreme Android u i0S, kotopas He TpeOyeT crenuanbHO OO0YYCHHOTO
accucTeHTa, T.K. moau ¢ OB3 mo 3peHnio paboTaloT cO CBOUM yCTPOMCTBOM MPHUBBIYHBIM
CIIOCOOOM, HCIIOJIB3YsI CIICIMAbHbIC MITATHBIE MPOrPAMMBI JIJISl HE3PSYHX JIFOACH, C KOTOPHIMH
IPR BOOKS WV-Reader nmeeT moiHyr0 COBMECTHMOCTH ),

* U MHBAJIUAOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBBS IO CIyXY:
HaJISKAIIMMH 3BYKOBBIMU CpEJICTBAMU BOCIPOHM3BEACHHE MHPOPMALINH;

* 8 WHBAJIMIOB M JMII C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3I0pPOBbS, HMEIOIINX
HapyIIeHUs] OMOPHO-ABUTATEIbHOIO armapara: BO3MOXXHOCTh OECHpPEnsTCTBEHHOI'O OCTyIa
oOyyaronxcs B yueOHbIE TIOMEIIEHHS, TyaJeTHbIe KOMHATHI M APYTHe MOMEIIeHHs Kadenpsl, a
TaKKe NpeObIBaHNE B YKA3aHHBIX TOMEIICHUSX.

OO0pa3zoBanue 00yJarOIIUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBS MOXET OBITh
OpPraHM30BaHO KaK COBMECTHO C JIPYTHMMHU OOYYArOIIUMIKCS, TaK M B OTACIBHBIX I'PYINIax WA B
OTAENBHBIX OpPraHU3aINsIX.
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KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPHUAJIBI OUEHKU! 3nanwui,
YMEHHIi, HABBIKOB U (MJIH) ONBITA AeATeJIbHOCTH, XapaAKTEePHU3YyOLIHe 3TAMbI
(popMupOBaHUS KOMIIETEHIMH B NMPOLEcce OCBOCHUS AUCIUIIIUHBI
KOHTPOJIBHBIE 3AJTIAHUA 1 UHBIE MATEPHUAJIBI OHEHKHU
3HAHU, YMEHU I, HABBIKOB M (MJIM) ONBITA AeSATEJIbHOCTH, XaPAKTePU3YIOLIHE
3Tanbl GOPpMHUPOBAHUSA KOMIIETCHIUN B MPOLECCe OCBOCHUA TUCHMILIMHBI

DOU3UKA

Bomnpocsl k 3auery

Koour Bonpocul k 3auemy
KOMnemeHyuu
1. Mexanudeckoe IBUKEHHUE. BUIbI MEXaHHMUECKOTO JIBH)KECHUS.
2.  CKOpOCTb M YCKOPEHHE MPH MOCTYNAaTeILHOM U BpalaTeIbHOM
IBIKEHUAX. CBSI3b MEXKY JIMHEWHBIMU U YTIIOBBIMH
XapaKTepUCTUKAMHU.
3. Cunbl. Bunsl cuit. 3akonsr HetoToHA.
4.  HMwmnynbc. 3aK0H coxpaHeHUs UMITyJibca. MoMeHT cuiibl. Hepuus Touku,
tena. Teopema IlIteitHepa.
5.  OcHOBHOE ypaBHEHHE JMHAMHUKH BPalIaTeIbHOTO JBUKEHUS.
6. KonebaTtenpHoe ABUKEHHE, €r0 XapaKTepUCTUKU. BbIHYX1eHHbIE
o konebanus. Pesonanc.
TK-1 7. Pa6oTa, MOIHOCTB, SHEPIHL.
Crniocoben
HPHMCHATH 8. [Tlonnas sHeprus. 3aKOH COXpaHEHUS YHEPTHH.
5a30BEC 9. Mexanu4ueckue BOJIHBI. Buibl BOJMH. YpaBHEHUE BOJHBI. AKYCTHKA.
10. T'mapoa’ponrHaAMHKA.
(pylf;[{:ﬁledljmn 11. OCHOBHBIeuHOJ'IOH(eHI/I?I MKT. OcHoBHOE ypaBHeHHe MKT.
HELX 12. Uneanvusiii ra3. YpaBHenue MenneneeBa — Knaiinepona. M3omporieccsl.
13. TepmommHamuueckue mapamerpsl. BHyTpennss sueprus. Termnora u
pas3zenoB HayK pabota.
0 3emse, 14. 1,2 3axonsl TepMoanHaMUKU. OOpaTHMbIE U HEOOPATUMBIE TIPOIIECCHI.
€CTECTBEHHO- KIIL,
HayHTHOTO 1 15. CsaoiicTBa )XHUJIKOCTEH, KAMMILISPHBIC SBJICHHUS.
MATEMATIHCCI ) 1 5 Kpucramisl, negekTbl KpUCTaIOB, TEIIOEMKOCTh TBEP/bIX TEI.
O HHKIIOB 17. Dnextpuyeckuii TOK B MeTaJlIaX, B MOJTYIPOBOJHUKAX, B DJIEKTPOJIUTAX.
1pH petieHui 18. DnektpocraTHuecKoe moiie, ero XxapakTepucTuku. 3akoH KymnoHa.
sgnaq Teopema I'aycca.
;gﬂgf;?ﬂ 19. TIpoBOTHHKH B IEKTPOCTATUIECKOM IT0JIE. DIEKTPOEMKOCTh
IpoBOJHUKA. KOHIEHCATOPEI.
TIPHPOROIIONE3 20. JIwmanextpuku. [Tonspusamus TuAIEKTPHKOB. BBl ONsIpH3auy.
OBatHA JusnekTpuueckast IpOHULIAEMOCTb.
21. Tlonstue compotuBicHHs. 3akoH OMa JJIsl y4acTKa IEIIH.
22. 3akon Owma s nenu, conepxamieit DJ[C. TermioBoe nericTBue Toka.
3akoH [Ixoyisa — Jlenua.
23. TlomynpoBOmHUK M €ro cBoWcTBa. Buabl mpoBoguMOCTH
MOJIyIIPOBOAHUKOB.
24. DReKTpUYEeCcKHil TOK B ra3ax.
25. MarHuTHOE oJie, ero XapakTepuCcTUKH. 3aKOH AMIiepa.
26. JleiicTBMe MarHUTHOT'O MOJISt HA TPOBOAHMK U 3apsl, cujia Amrepa u

cuna JlopeHna.




27. BemiecTBO B MarHUTHOM I10JI€, JMAMATHETHKH, [TApAMarHeTUKH,
(dbeppoMarHeTukH.

28. Hunyknus [IMII. 3akon buo — CaBapa - Jlamnaca.

29. DnexkrpomarautHas uHAYKIKA. Camonuaykius. OnbiTel Dapanes.
NHIyKTUBHOCTS.

30. IlepemeHHBIN TOK, MEKTPOMArHUTHBIE KOJIEOaHUS.

31. Orpaxenue u npenomiieHrue cBeTa. [loHOE 0TpaXkeHre 1 NCITOJIH30BAHNE
3TOTO SBIICHUS B ONTHYECKUX PHOOpax.

32. Wntepdepenuus ceera. Mcrnonp3oBaHue JAHHOTO SBICHHUSL.

33. udpaxkuus ceera. Audpakuuonnslii cektp. AudpaKkirmoHHas penieTka.

34. HMucnepcus ceeta. CriekTpbl. CieKTpajbHBINA aHAU3.

35. Tlornomenue ceera. YnbTpaduoaeToBOE U YIbTPAKPACHOE UTYUCHHUS.

36. Tennooe uznyuenue. 3akon Kupxroda, Crepana-bonpuimana, Buna.

37. KBaHTOBBIIl MeXaHM3M U3Ty4eHUs (moriomeHus) ceera. Dopmyna
[Tnanka.

38. ®oronsl. Dororpdexr. YpaBuenue DitHmreriHa 11 GoTtodddekra.

39. Mopnemu atoma. [Toctymarsl bopa. [Tpunnumn [Maymm.

40. JIromunecnennus. [IpaBuno Crokca. 3akoH BaBuiosa.

41. PeHTreHoBCKOE M3IIy4eHUE, ero pusnueckue u ONoIOruyecKue
CBOICTBA.

42. JlazepHoe u3IydeHuUe, ero GU3nMIEcKre 1 ONOIOrHIecKre CBOICTBA.

43. CocrtaB u cTpoeHHe sizpa. SepHbie peaKiuH.

10.
11.
12.

IIpumepHbIe 3a1a4M JIsS MOATOTOBKH K 3a4eTy

HukenuHoBas mpoBosioka aiauHoii 100M M miomangsio nomepedHoro cedeHuss 0.5 mm?

BKJIIOUEHA B 1IeNlb C HamnpsbkeHueM 127 B. Onpenenure cuiny ToKa B HE.

JBa mpoBogHuKa conpotuBieHueM R1=1 Om, R2=3 Owm coeauHensl nmociaeaoBarensrHo. Cuna
Toka uenu I= 1 A. Onpenenuts CONpOTUBICHUE LIEMH, HAMPSIKEHUE HA KaXKI0M TPOBOIHUKE
Y TIOJIHOE U MOJTHOE HaIpsKEHHE BCETO y4acTKa LIeMu.

Kakyio paboTy coBepiiaer sieKTpoABuratenb 3a 1 4, ecnmu cuia TOKa B IIENH
anekTpoaBuratens 5 A, HanpsbkeHue Ha ero kiaemmax 220 B? KITJ[ neuratens 80%.
Nmeercsa aiekTpuueckas JlaMIla, paccuuTaHHass Ha TOK MomHocTteio 100 Bt. ExxenneBHo
Jamma roput B TedeHue 6 4. Hailtu paboty Toka 3a onuH mecsn (30 nHeil) 1 cTOMMOCTb
u3pacxooBaHHOM 3Hepruu npu Tapude 30 k. 3a 1 kBT 4.

[Toe3n yepes 10 c mocne Hauama ABMXKEHUS TprodpeTaeT ckopocTh 0,6 m/c. Uepes kakoe BpeMs
OT Hayaja JIBUKEHUSI CKOPOCTh Moe3/la CTaHeT paBHa 3 m/c?

Cuna 60 H coobmaer teny yckopenne 0,8 m/c?. Kakas cuiia cooOLIMT 3TOMY TNy yCKOPEHHE
2 m/c??

Kakoe konmuecTBo BemecTBa CoaepkuTces B rase, eciu npu nasiaennu 200 kI1a u remmepatype
240K ero oobem paBen 40 n1?

. Kakoii MarauTHbIN TOTOK BO3HUKAET B KOHTYPE MHAYKTUBHOCTHIO 0,2 MI'H mipu cuie Toka
10 A?

Haiitu KIIJ] ppruara mognumatomero rpy3 maccoil 500 xr Ha BbicoTy 4 Merpa, ecnu
3arpaueHHast padota pasHa 25 000 Jx.

Paccuuraiite paGoTy jebeaKu IpH mogbeMe OpeBHa Maccoil 120 kr Ha BeicoTy 3 M°,

Haiimure Bec rpy3a 00beMoM 5 M° ¢ IIIOTHOCTBIO ApeBecunbl 800 kr /M3,

[TepByto MOIOBHHY BPEMEHHU CBOETO JIBMKEHUS aBTOMOOWIIb ABUTAJNCS CO CKOpocThio vi=80
KM/4, a BTOPYIO TOJIOBUHY BpeMEeHH - co ckopocThio V=40 xm/u. KakxoBa cpemHss
CKOPOCTb V JIBH)KEHUSI aBTOMOOUJISA?
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Teno nanaer ¢ BeicoThl h = 19,6 M ¢ HauanbHOU ckopocThio Vo=0. Kakoil myTs mpoiiaeT Teno
3a nepByro U nocaeaHor 0,1 ¢ cBoero ABUKeHUs?

Koneco Bpamaercs ¢ yrioBeIM yckopenueM 2 paz/c? . Uepes Bpems t = 0,5 ¢ mocie Hayana
JBHKEHUS TI0JIHOE ycKopeHue koneca a=13,6 cm/c? . Haiitu paauyc R xoneca.

[[lapuk BCOJBIBAET C MOCTOSHHOW CKOPOCTHIO V B JKMJKOCTH IJIOTHOCTH KOTOpOM B 4 paza
OosbllIe IIOTHOCTU MaTepHalia mapuka. Bo ckonbko pas cuna TpeHus Frp, HeHCTByIOIIas Ha
BCILIBIBAIONIUH MIAPUK, OOJIBIIIE CHITBI TSDKECTH M(, NeHCTBYIONICH Ha ATOT MapuK?

Ha koHIax BepTUKaNbHOrO CTEP)KHS YKpeluieHbl ABa rpy3a. LleHTp Macc 3T rpy3oB
HAXOJUTCS HUKE CepelnHbI CTepkHs Ha d=5 cM. HaliTh AnmiuHYy CTepiKHS, €CIIM U3BECTHO, YTO
MEPU O MaJbIX KOJIEOAHUMN CTep)KHsI C TPy3aMH BOKPYT TOPH30HTAIBLHON OCH, MPOXOsIIeit
yepes ero cepenuny, 1 =2 €. Maccoii cTep)KHs [0 CpaBHEHHUIO C MAacCoi Ipy30B MPeHEeOpeyb.
HaiiT yriioByro cKopocCTh: @) CyTOYHOTr0 BpaleHust 3eMiii; 0) 4acoBOM CTpeNKH Ha Yacax; B)
MUHYTHOW CTpEJIKM Ha Yacax; I') MCKYCCTBEHHOTO CIyTHMKA 3eMJH, ABHXKYLIErocs IO
KpYyroBoid opbure ¢ mepuonoM BpameHuss | = 88 muH. KakoBa nuHeiHas CKOpocTh V
JIBUYKEHMSI 9TOI'0 UCKYCCTBEHHOI'O CIYTHHKA, €CJIM U3BECTHO, YTO €ro OpOUTa pacroJiokKeHa
Ha paccrosauu h = 200 kKM OT MOBEPXHOCTH 3eMIn?

Touka IBMXKETCA MO OKPYXHOCTH paauycoM R = 10 cM ¢ NOCTOSHHBIM TaHI'€HIMAJIbHBIM
yckopeHueMm &;. HaliTm HOpmanmpHOe yCKOpeHHe an Toduku depe3 t=20 C mocnme Havama
JBUYKEHMSI, €CIM U3BECTHO, YTO K KOHIlYy ISATOro 000poTa Mociie Hayaia JBUKEHUS JIMHeiHas
CKOpPOCTb TOUKH paBHa v=10 cm/c.

K Hutn noasemen rpys maccod m = 1 kr. Hailtu cuity HatskeHuss Hutu T, eciim HUTB C
IPy30M: IIOJHUMATh C YCKOPEHHEM a = 5 M/c?; OIlyCKaTh C TeM ke yCKOpeHHreM a = 5 m/c2,
Baron maccoit m = 20 T. IBIKETCS paBHO3aMEIJICHHO, Mesl HAa4aJIbHYI0 CKOPOCTh Vo = 54
kM/4 1 yckopenue a = -0,3 m/c?. Kakas cuna Topmoxkenus F neiictByer Ha Baron? Uepes kakoe
Bpems U BaroH octaHoBuTCs? Kakoe paccTossHuE S BaroH MpOMAET 10 OCTAHOBKHU?
HeBecomblil 0JIOK yKpeIJieH B BEpUIMHE JIBYX HAKJIOHHBIX IUIOCKOCTEH, COCTaBISIOLIUX C
ropu3oHTOM yriabel 30° u 45° T'upu 1 u 2 onuHakoBOW Macchl mi1 = M2 = 1 KI' COEUHEHBI
HUTHIO U TIEPEKUHYTHI Yepe3 Osok. HaliTi yckopeHue a, ¢ KOTOPBIM JBUXKYTCS TUPU, U CHITY
HaTspKeHust HUTH T. Tpenuem rupb 1 1 2 0 HaKJIOHHBIE IIJIOCKOCTH, & TaKXKe TPEHUEM B OJIOKe
npeHedpeysb.

Yenosek maccoit my = 60 kr, Gerymuii co CKOpPOCTbIO Vi = 8 KM/4, JOTOHSET TEIECKKY
Maccoit mp = 80 Kr, IBMKYIICHCS CO CKOPOCTBIO V2 = 2,9 KM/4, 1 BCKakuBaeT Ha Hee. C KaKkoi
CKOPOCTBIO U OyzieT aBurathes Tenexka? C kakoil ckopocThio U/ Gy/eT IBUraThes TeIeKKa,
€CJI YeJIOBEK Oexal eif HaBcTpeuy?

Kamenn maccoii 0.5 Kr, IpuBs3aHHBIN K BEPEBKE JIMHOM 1=50 cM, paBHOMEPHO Bpamaercs B
BEPTUKAJIbHON IJIockocTu. HaTsbkeHue BepeBKU B HuslIel Touke okpyxkHoctH T=44 H. Ha
KaKyl0 BBICOTY IIOJHUMETCSI KaMe€Hb, €CJIM BEpeBKa OOpbIBaeTCs B TOT MOMEHT, KOrja
CKOPOCTb HallpaBJieHa BEPTUKAJIBLHO BBEPX

Haiitu MomeHT mHepuuu J U MOMEHT MMIyjdbca L 3eMHOro Imapa OTHOCHUTENBHO OCH
BpalICHUS.

K obomy nmmcka maccoii m = 5 kr mpunoxeHna kacatenpbHas cuina F = 19,6 H. Kakyro
KHHETHYECKYIo 3Hepruto Wy Oynetr uMeTh JUCK yepe3 Bpemsi t = 5 ¢ mocie Hadaja J1ed cTBUs
CHIIBI?

HNonuzanuonnsie cuerunku ['elirepa-Mrojsepa UMEIOT U B OTCYTCTBHE PaJIMOAKTUBHOIO
npenapara onpeneineHHblil "Gon". IlpucyrcTBue ¢poHa MOXKET OBITh BBI3BAHO KOCMHUYECKUM
U3JIy4eHUEM WIM PaJMOaKTUBHBIMM 3arpsizHeHusMH. Kakoil macce pajgoHa COOTBETCTBYET
¢oH, naromuit 0TOpPOC cueTyrKa 3a S c.

IMpouenypa oneHnBaHus 3a4eTa
3auer mpoxoauT B hopMe TecTupoBaHus ¢ ucroiaszoBanuem IMOC Moodle B

COOTBETCTBHM C TpaMKOM IPOMEXKYTOUHOW arrectanuu. OOydarommiics IOMyCKaeTcs K
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MPOMEXYTOYHOM aTTecTaluu (3a4eTy) MO NUCIHUILUIMHE MPHU YCJIOBUHM TMOCEIICHUS 3aHITHH U
YCHELIHOTO BBIMOJIHEHUS TEKYIIEr0 KOHTPOJIS B TEUEHUE CEMECTPA, KOTOPOE BKIIKOYAET:
—IOJIOKUTETBHBIC OI[CHKH 3a TIPOMEXYTOYHBIE KOHTPOJIbHBIC PaOOTHI;
— ycrenrHoe codeceoBaHue Mo TeMaM, BEIHOCUMBIM Ha CAMOCTOSITEIbHOE N3yUEHUE;
B npotuBHOM ciydae oOydaroIIMics HE JOMYCKAaeTCss K MPOXOXKICHUIO TECTOBBIX 3aJIaHH, J10

IOJIHOM TUKBUIAIINN BCEX 3a]0JDKEHHOCTEM.

Tect B cucreme Moodle Bkmtogaer 30 BOMpoCOB, B CIIy4aiiHOM TMOPSIIKE BRIOPAaHHBIX H3
0anka BonpocoB. O0y4JaroIeMycst IpeoCTaBIIsIeTCS 2 MONBITKA TPOAOKUTEILHOCTHIO 45 MUHY T
KaXK1ast

Kpurepuu ouenku 3auera

Ouenka «3ayteHo/He 3a4TeH0» BHICTABISIETCS] CHCTEMOM aBTOMATHYECKH COTJIACHO IITKAJIe
OLICHUBAHUS TECTUPOBAHMS Ha 3a4eTe.

Onenka «3auyTeHO» BBICTABISAETCS, €CIM HAaWIydllasi MOMbITKA PEUICHHUs] TECTUPOBAHMUS
XapaKTepu3yercs pe3ynbraTtoM He Hike 50%;

Ouenka «He 3a4TeH0» BBICTABISETCS, €CIM PE3yJIbTAaT HAWIYUYLIeH MONBITKA PEIICHUS
TECTHPOBAHUS XapaKTepusyeTcs pe3yiapbratoB MeHee 50%.

BOl'[pOCI)I JJIM1 coDeceq0BaHUA 10 TeMaM, BBIHOCUMBIM Ha CaMOCTOATEJIBbHOC oﬁyqeﬂue

BousiHoBbI€ niponieccesl. [1poaosibHbIE 1 TTONTEPEYHBIE BOJTHBI.

JlnmmHa BOJNHBI, UHTEHCUBHOCTh, YPaBHEHUE BOJIHBI.

3ByK, HH(PPA3BYK, YIBTPA3BYK, XapaKTEPUCTUKH 3BYKA.
Hcnonws3oBaHnue akycTUUECKUX BOJH. KOorepeHTHbIEC BOJHBI.
OTtpaxkeHue 3ByKa.

DJIEMEHTHI CIEeMaIbHON TEOPUH OTHOCUTEIBHOCTH.

Crtpoenue xugkocTedt u TBepabIX Tesl. OCOOCHHOCTH UX CTPOCHHUS.
BuytpenHee MonekysipHOE AaBJIE€HUE B )KUIKOCTH.

@da30BbIE IPEBPALIECHUS.

Haceiennsiii nap. JlapjieHrue HaCBIILIEHHOT O Mapa.

. Kputnueckas remnepatypa. AGCoatoTHas, MAKCUMaJIbHAsl, OTHOCUTEIbHAS BJIAYXKHOCTb.

Touka pocsl.

. IlmaBnenue u KpUucCTajuin3anus. Bo3srosnka.
. 2-e Hayajo TCPMOJUHAMUKMU. 9HTpOHI/IH.

3-e HavyaJuo TePMOJMHAMUKH.

DneKTpOMarHuTHas MHIAYKIUSA. DJIEKTPOMAarHUTHbIE KOJIeOaHUsL.
CBobOoaHbIe U BBIHYXAEHHbIE KosiebaHus. [lepeMeHHbI TOK.
Tpancdopmartopsl. Toku Dyko.

Camounnykuus, 9J1C, *HAYKTUBHOCTb. Y paBHEHUS MakcBea.
3akoH Mamoca.

. Bpamienne niockocT Kone0aHui oI pu30BaHHOTO cBeTa. [IpuHIMN el cTBHS MOISIpUMETPA.

3J'I€MGHTapHI)I€ YaCTHUIbl, UX XapaKTCPHUCTUKU.

. Jyanu3m cBOCTB MUKPOYACTHUI]

IIpouenypa ouennBanus codece0BaAHUS

CobGecenoBanue NpoBOAMUTCS B (opMe HHAMBUAYAJIBHOT'O ONpOCA JUIsl OMNpeAeTeHUs
YPOBHS OCBOCHHOCTH OOYYAIOIIMMUCS TE€M, BBIHOCUMBIX Ha CaMOCTOsTeNIbHOE H3ydeHue. Kakx
IIPpaBUJIO, coOeceoBaHuE MIPOXOANUT Ha KOHCYJIbTaluK. [IpenogaBaTens 3apaHee Npenynpexaact



00y4Jaromierocs 0 Cpokax mpoBeeHUs coOece0BaHus, TPEOOBAHMIX K TTOATOTOBKE MAaTEpHAJIOB,
3HaKOMHT C BOIIPOCAMH K COOECEIOBAHUIO.

OTtBeT Ha BOIIPOC CUHUTACTCA IIPAaBUJIbHBIM, €CJIU II0O CBOEMY COACPKAHHIO ITOJJHOCTBIO
COOTBETCTBYET 3aJIlaHHOMY BOIIPOCY, COICPKUT BCE HEOOXOAMMBIC TeOpeThueckue (akThl U
000CHOBaHHBIE BBIBOABI, 4 €T'0 U3JIOKCHHUEC I'PaAMOTHOC.

Kpurepun oneHku codeceqoBanus
I[To pe3ynbTaTam cobeceqoBaHus 00y4arOIIEMYCsl BBICTABIISIETCS OL[€HKA:

«3auTeHo», eciu OOydYaromuics OTBETWJI Ha BCE MPEIJIOKEHHBIE BOMPOCHI, TMOKA3aB
XOpOIlMEe 3HAHUS 10 HU3YYECHHOW TeMe, NPOJEMOHCTPUPOBAJ BIAJCHUE MaTEepUaJOM IO
TCOPETHYECKAM BOIPOCAM U MPAKTUYSCKUM 3aJaHUSM W/WJIA JIOMYCTUI HECYIIECTBEHHBIC
HETOYHOCTH/OMIMOKY TIPU OTBETE;

«He 3a4yTeHO», eciu OOydYaroUIMiics OTBETHJ HE Ha BCE MPEAJIOKEHHBIC BOIPOCHI,
MPOJAEMOHCTPUPOBAJl HEMOJIHOE BJIAJICHUE MAaTEpUalioM II0 TEOPETHYECKUM BOMpOcaM U
MIPAKTUYCCKUM 3aJaHUSM U JOIYCTHII HECKOJIBKO CYIIECTBEHHBIX OMTMOOK MPU OTBETE.

3aganus 11 KOHTPOJIbHOM padoThI

1. Tloesn maccoii m = 3 -10° kr gBukeTcs ¢ HavYaNBLHOM cKOPOCTHIO L = 40 kM/4. OnpeaenuTh
CPEIHIOI0 CHITY TOPMOXKEHHMS, €CIIM 1oe3]] ocTaHaBiuBaercs 3a Bpems t = 1 mun 20 c. (416 xH)

2. Tlon nmeWicTBMEM KakKOM CHJIBI TATH aBTOMOOMJIb Maccoil m = 3 T Oyner nBurathes: 1)
pPaBHOMEPHO, 2) ¢ yckopenuem a = 1 m/c?? [Ipunsts cuity Tpenus, pasuoi 0,1 Beca aBTOMOOHIIL.
(2,94 xH; 5,94 xH).

3. CrampHOI TpOC MOIBEMHOr0 KpaHa BblepkuBaeT cuiy HarspkeHus T = 5 kH. Kaxoii
MaKCHUMAaJbHBIHA IPY3 OH MOKET MOAHATE C ycKopeHueM a =1,5 m/c?? (442 kr).

4. I'yceHMYHBI TpaKkTOp TSHET 3a COOOM MPULIET IO CHETY Na MoJa03bsiX. OnpenenuTb CUITy
F Taru Ha KprOKe TPaKTopa, €CllM OH JIBHKETCA ¢ yckopeHmeM a = 1,84 m/c?. Ko>ddunment
TpeHus mosio3beB o cHer W= 0,06. Macca mpunena m =3 T. (7,3 kH).

5. OmpenenuTh CKOPOCTh BaroHa Maccod M = 25 T K Hayalmy TOPMOXEHHsS, €CIIM OH
OCTaHaBJIMBAETCS 3a BpeMs t = 2 MuH mox aerictBueM cuibl Tperus F = 4 kH. (19,2 m/c).

6. Ompenenuth ycKOpeHHe a, KoTopoe coodinaer Barony cuia F = 90 kH. Macca Barona m
=18 1. Kospdpumuent tpenns p = 0,05. (4,5 m/c?).

7. Onpenenuth cuiy HatshkeHus T kaHata mpu moxbeme nudra maccoid m =1500 kr c
yckopenuem a =1,8 m/c?. (17,4 xH).

8. Baron JBMKeTCS PaBHO3aMEIJIEHHO C ycKopenueM a = - 0,5 m/c2. HauanbHas cKopocTh
BaroHa vo = 54 km/4. Yepe3 CKOJIBKO BPEMEHHM BAaroH OCTAHOBUTCS M KaKOW MyTh MPOHAET 110
octanoBku? (30 c; 225 m).

9. CranpHas mpoBosioka BbiAepkuBaeT cuny HaTskenus T = 4,4 kH. C kakuM HauOONbIINM
YCKOpEHHEM MOXXHO MOAHATH TIpy3 Maccodr m = 390 kr. moaBemEHHBIH Ha 3TOHU
IPOBOJIOKE YTOOBI OHA MpHU 3TOM He pazopsanack (1,46 m/c?).

10. Ompenenuth CKOPOCTh, KOTOPYIO moiyduT moesa depe3 t =30 c¢ mocne Havana
nBYKeHus, ecy Kodpdumuent tperns p = 0,02. Macca noezna m=5-108 xr, cuna tsaru mapoBosa
F =1,65 MH. (4,02 m/c)

11. DeKTpOTPaKTOP IBHIKETCS CO CKOPOCThIO V = 6,28 kM/4. Kakoif myTs mpoitaer TpakTop
70 TIOJHOM OCTaHOBKM TIOCJIE BBIKIIOUEHMS JBUTATENsd, €CIM CHUJIa CONMPOTHUBICHUS
coctraBisier 0,3 cunbl Tsxectu (0,52 m)

12. OnpenemuTh CHITY TATH Ha KPIOKE TPAKTOPA, €CIIH YCKOPEHHE, C KOTOPBIM TPAKTOP BEIET
npuuen, a=0,2 m/c?. Macca npunena m = 0,5 1, conporusienue asmwkenuro F = 1,5 kH (1,6 kH)



13. TlepneHAUKYISAPHO K CTEHKE COCYJAa JETHUT dacTuma maccoil m=4,65-102% kxr co
ckopoctbto V=600 w™/c. Omnpenenuty HUMIYJIbC, IOJYYEHHBIH CTEHKOW MpU  yOPyroM
coyaapenauu yactunsl. (5,5-1072 uc)

14. Illapux maccoii m =200 r, nBUTasCch TOPU3OHTAJILHO, yJIapUJICSI O CTEHKY U IpH
3TOM cooOuma e ummyibe cuibl I =FAt = 4 Hc. OnpenenuTh CKOPOCTh IIAaprKa B MOMEHT
ynapa. Yaap cuutath adcomoTHo ynpyrum. (10 m/c)

15. OnpenenuTh cUly TATOTEHUS JIBYX COIPUKACAIOMIMXCS MEIHBIX IIApoB paauycoM R=
1 m xaxapiid. [htotnocts Meau p =8,9-10% xr/md. (23,1 MH)

16. Omnpenenuts yckopeHue cBoOoaHoro majaeHus tena Ha Jlyne. [lpunsars paguyc JlyHbl
R = 1740 xm, maccy ee m = 7,33-10%? kr. (1,61 m/c?)

17. Kakoe HampspkeHHMe BO3HUKAET B CTaIbHOM Tpoce ceuenueM S =7,1 cm? mpu
noabeMe KIEeTH ¢ yriaeMm maccoi m =15 T ¢ yckopenuem a =366,8 m/c?. (790 MIla)

18. ABTOMOOMIF Maccoii m =3 T OCTaHaBJIMBACTCS MPU TOPMOXKEHHH 3a Bpems t = § c,
npoiing paBHO3amensieHHO NyTh S = 50 M. HaliTh HavanbHyl0 CKOPOCTh aBTOMOOUIIS U
cuiny TpeHus npu topmoxenuu. (12,5 m/c; 4,68 xkH).

19. Msu ynas co cKOpocThio Vo=20 M/C M, yJapuUBILIHMCh O MOCTOBYIO, OTCKOYMJI BBEPX,
IPU 3TOM CKOPOCTh €ro craja v =15 m/c. OmpenenuTb U3MEHEHHE UMITyJIbca Ms4a, €CIHU
MOTEePH KWHETHYECKOM 3Hepruu cocraBistor T=8,75 k. (-3,5 kr-m/c)

20. Tpaktop bemapych maccoit m =3340 kr ABMIKETCSA IO BBIMYKIOMY MOCTY CO
CKOpPOCTBIO L =9 km/u. OmpenenauTs CUIy JAaBJIEHUS Ha MOCT B BEpXHEH ero 4actu, eciu
paaguyc kKpuBu3Hbl mocta R=146 m. (32,6 xH)

21. Mlap maccoit m = 1 Kr JBWXKETCS MEPHEHAUKYISIPHO CTEHE CO CKOpOcThio v =10
M/C U OTCKaKuBaeT 0e3 morepu ckopocTH. OnpeneauTb CUry B3auMOJIEHCTBHUS IIapa CO CTEHOM;
Bpemsi B3aumozeicteus t = 0,2 ¢. (-100 H)

22. Jlns moapema 3epHa ma BeicOTy h =10 M yCTaHOBWIM TPAHCIOP TEP C MOTOPOM
MomHOCThI0O N = 4 kBT. OnpenenuTts K. . JI. yCTAaHOBKHU, €CJIM 32 BpeMs t=2 4 MOJHATO 3€pHO
maccoit m=40 t (10%)

23. OmnpenenuTh MOIIHOCTH JABHrartens, ecid oH 3a Bpems t =10 u momaer B 0Oak
BOJIOHANIOpHOM Gammu Ha BhicoTy h=20 M Bomy o6wemom V= 20 M3 K. m. a. ycraHoBkm
80%. (136 BT)

24. 3emcHapsn 3a Bpems t =1 MuH. mepeMemmaer rpynT o6seMoM V= 1000 m3. CkombKO
SHEPTMH 3aTpauuMBaercs Ha nepeOpocky 1 M3 rpynra, ecimm BO Bpems paGOTBI JBHMIaTess
3eMcHaps pasBuBaeT mornHocte N=5,12 MBrt. (307 x/Ix)

25. Jlebenka skckaBatopa 3a Bpems t = 10c mogHMMaeT KOBII C 3eMJield Ha BhicOoTy h =20
M. OnpenenuTb MOIIHOCTD JIBUTaTeNeld, KOTOpbIe IPUBOAST B IBUKEHHE JIEOEAKY, €CIIU K.I1.JI 1 =
50%. Mac a koBmacsemieir m=2,5t1. (61,2xBT)

26. OmpenenuTh CHUIY JaBJICHHS aBTOMOOHISI MacCOW mM=5T Ha MOCT B BEepXHEH
€ro 4yacTtu, ecinu paauyc KpuBusHbl Mocta R=100 M. CkopocTh ABM)KEHHSI aBTOMOOMISL LV=36
kM/4. (44,1 xH)

27. OnpenenuThb paanyc KpUBU3HBI MOCTA, IO KOTOPOMY JBMXKETCS aBTOMOOMIIb Maccoid m = 3
T CO CKOPOCThIO V =18 kM/4u. Cuiia JaBiaeHUs aBTOMOOMIIS HA MOCT B BepXxHel ero yactu F =26,4
kH. (25 m)

28. Kakyro MMHMMaJIbHYIO CKOPOCTh B TOPH30HTAJIbHOM HAIIPaBJIEHUU CJIEIYEeT COOOIUTH
Tey, HaAXOMSAIIEMYCsS Ha MOBEPXHOCTU 3€MJTH, YTOOBI OHO CTano cnyTHUKOB 3emumn? I[IpunsTh
pazuyc 3emmn R=6400 km, maccy m = 6-10%* kr. (7,9 xm/c)

29. HCKycCTBEHHBIM CHYTHHK oOOpaliaercs BOKPYr 3eMJyld 10 KPYroBod opOuTe co
CKOpPOCTBIO V = 6,5 km/c. OmpenenuTs BHICOTY COYTHHUKA HaJ MOBEPXHOCTHO 3emuu. [IpuHATH
pamuyc 3emmu R=6400 kM, maccy m=6-102 kr. (3060 km)

30. OmpenenuTh HEHTPOCTPEMUTEIBHOE YCKOPEHHUE, IBUXKYIIETOCS MO KPYyroBoil opoute
UCKYCCTBEHHOI0 cryTHHKa 3emin Ha Bhicote h =200 kM Haj 3emueii. [IpunsaTe Maccy 3emian m
=6-102* kr, paguyc R= 6400 km. (9,19 m/c?)



31. OnpenenuTh NUHEHHYIO CKOPOCTH ABMKeHUS 3emiu Bokpyr Comnia. TpaekTopuro
JBYOKEHHMs CUMTATh, KpyroBoi. Macca Comama m=2-10%C xr, a paccTosnme or 3emium 10
Comana R=1,5-101 m. (29,8 km/c)

32. OnpenenuTs MOMEHT CUJIBI, ICUCTBYIOLIMA Ha SKOPHb 3JIEKTPOMOTOpPa MOIMIHOCTHIO N
=1 xBr, ecau oH Bpamaercsa ¢ yacroroil h =12 ¢t (-13,2Hwm)

33. OnpenenuTh YaCTOTY BpaIICHUs IKOPS MOTOpPa, pa3BuBatoiero mommocts N = 1,5 kBT, ecniu
MOMEHT CHJIBI M, neficTByrommii Ha sskopb pasen 8 H *m. (29,8 ¢t)

34. MaxoBoe Koneco ¢ MoMeHToM uHepuuu J = 300 Kr'M Bpamaercs ¢ 9acToToii n = 25 ¢,
Kakoit TopMo3s11uii MOMEHT HaJ10 IPUJIOKUTH K KOJIECY, YTOOBI OHO OCTAHOBMIIOCH uepes t =1 MUH
nocJie Hauasna ropmoxenus? (-785 Hwm)

35. Jluck maccoil m =2 Kr KaTHUTcs 0e3 CKOJBXEHHS M0 TOPU30HTAIBHON IMIIOCKOCTH CO
CKOpOCTHIO L = 4 M/c. HaliTn KMHETHYeCKyr0 SHEepruto aucka. (24 J1x)

36. Jluck pagmycom R = 20 cM m maccoii m = 5 kr Bpamaercs ¢ 9actoTtod n = 10 ¢,
Kakoif TopMO3SIIHii MOMEHT ClIeyeT IPUIOKHUTD K TUCKY, YTOOBI OH OCTAaHOBHIICS yepe3 t =5 ¢
nocie Hadasa Topmoxenus? (-1,26 Hwm).

37. Omnpenenutp mMaccy ConHIa, 3Hasi CKOPOCTh JBMXKEHHS 3eMun 1o opoute v=30 km/c.
Jlnamerp opOouTh 3eMannpuHATLpaBHbM 0=3 -107km. (2-10%kr)

38.Jluck mac oif m=15kru pamaycom R=20cm Bpamgaercs nousepimm ¢ yacroroi N=10c Yepest
=5 ¢ mocie HaYAIATOPMOKEHHSTUCK  ocTaHoBWICs. Haiim MomenTM Topmossinieit bl (-3,77H M)

39.OnpenemTs YacToTy BpallieHUs MAXOBOrOKOJIeca B BUJIE CIUIOIIHOroAMcKa pamuycom R=10 cmu Mac ot
m =5 kr, ecrnion aeiictBreM TopMozsieromoMeHTaM =-2 H - M OH OCTaHOBIUICSITIO MCTedeHHH Bpemeru t= 5
c.(63,7¢?)

40.OmHoponHbIA cTepykeHbMac ol M=1 kru mHo# | =1 M MoKeT BpallAThesi B TOPH30HTAILHOW IIOCKOCTH
BOKPYI' BEPTUKATTBHOM OCH, IPOXOMISLLIEN YEPE3 €10 cepeiHy. Kakoe yriioBoe yCKOpeHUE IOIyYHUT 3TOT CTEPYKEHB IO
neiictBuemBpamatomeromomenta M=0,1H-m? (1,2pan/c?)

41. uck paguycom R=20 cm 1 Maccoif m =5 Kr Bpamaercs ¢ yactoToi n =8¢ okoso ocw,
IPOXOJAIIeH Yepe3 LEeHTP JUCKa MEPIeHIUKYSIPHO €ro IUIOCKOCTH. [Ipu TOpMOXKEHHH TUCK
OCTaHOBHJICS 0 MCTECUYECHHH BpeMeHH t =4 ¢. OnpeneauTh MOMEHT CHJIbI TP TopMoxeHuu M. (-
1,26 H-m)

42. CrnomHo# auck paguycoMm R =15 ¢cM um maccoid m = 2 Kr Bpamjaercsl ¢ 4aCTOTOUW n =
1200 Munr™! OKONO OCH, MPOXOAAIEH Yepe3 IEHTP AMCKA MEPIEHAMKYIIPHO €ro IUIOCKOCTH.
OnpenenuTh MOMEHT MHEPIUM JUCKA M €70 KHHETHIeCKyo sHepruto. (2,25 -102kr -m?; 177
Jx).

43. MonoTtunbHbll GapaGaH, MOMEHT uHepuuH Kotoporo J =20 kr -m 2 . Onpenenutsb
BpeMs 70 MOJHOM OCTaHOBKM OapabaHa 1o JeiicTBueM TopMo3siiero MmomenTa M = -12,6 H-m.
(3mun 20 ¢).

44. BapaGaH MOJIOTHJIKM Bpamaercsi ¢ 4acrotod n = 180 munl. Tlpu TOpMOKEHHH OH
OCTaHOBHWJICA TO HCTedeHHH BpemeHn ! = 6,3 c. Omnpenenuts TOPMO3SALMA MOMEHT, €CIH
MOMeHT uHepuuu 6apabana J =400 xr - M2, (-1,19 kH-m).

45, MaxoBHK ¢ MOMeHTOM MHepuuu J = 40 Kr-mM? HauMHAET BpalmaThCs MOA AeHCTBUEM
MomeHTa cuibl M =160 Hm. Onpenenuts Bpemsi, B TeUeHUE KOTOPOTO YTI0Bas CKOPOCTH
Bo3pacTtaeT g0 ® =18,8 pan/c. (4,7¢)

46. VpaBHeHue BOJHBI mMeeT BHI y =3 Sin m (t—x/v). Ckopocts BoaHbl L =10 Mm/c.
Onpenenuts aMIuIATYAy A ¥ iepuoa T ATOH BOJNHBI, a TAKKE CMELIEHUE Y TOYKH, OTCTOSIIICH
OT MCTOYHHMKA KoJieOaHui Ha pacctosHun x=50 M, B MoMeHT Bpemenn t =55 ¢. (3 cM; 2 cMm;
3 cm)

47. T'upbKa, MOJBEIICHHAS K MPYXHHE, KoJIeOaeTcs 1mo BepTukamu ¢ nepuogom T = 0,5 c.
OmnpenenuTs KecTKOCTh MpyKuHbl. Macca ruppku m =0,2 xr. (32 H/m)

48.0npenenuTh aMIUIUTYAY KoJieOaHHsI HOKKH 3BYyYalllero kamepTroHa ¢ yactoroit v = 400
', ecii MakCHMMaJsbHAs CKOPOCTh KOHIA HOXKH U = 2,8 m/c. (1,11 mm)

49. OnpenenuTe 4acToTy V KoJeOaHUS CTPYHBI, €CJIM MAaKCUMaJbHOE YCKOPEHUE CpeqHei
touku a = 4,8-10° m/c?, ammmtya konebanus A =3 mm. (200 ')



50. BosHa pacnipocTpaHsieTcs B0Ib IPSIMOM €O CKOPOCThIo L = 25 M/c. [Tepuon xonebanmii T =
0,02 c. Halitu pa3HocTb (a3 kojebaHul IBYX TOYEK, HaXOJALIMXCS HAa yKa3aHHOM NpsAMOH Ha
paccrosiauu X = 30 cM apyr oT apyra. (3,77 pan)

51. Touka coBeplIaeT TapMOHUYECKHUE KOJICOAHUS COTJIACHO ypaBHEHHIO X=5 sin 2t cMm.
Onpenenuts CKOPOCTh TOYKHM MO HCT€YeHHH BpemeHu t =1/6 ¢ or Havana aBwkeHus. (15,7
cm/c)

52. MarepuanpHas TOYka KojeOJercs Mo 3aKOHy CHHyca. AMIUIMTyAa KojeOaHuid A =
10 cm, kpyrosas wactota ®=3 ¢. OnpenenuTh MakCMMaIbHbIE CKOPOCTh U YCKOPEHHE
xonebmomeiica Toukn. (30 cm/c; 90 cm/c?)

53. OmpenenuTh aMIUIHTYQy TapMOHHYECKUX KOJICOAHMH MaTepualbHOW TOYKH, €CIU
€e MaKCHMMaJbHOE YCKOPEHHE amax=50 cM/c® u mepuon konebanuii T = 2 c. (5,07 cm).

54. Touka coBeplIaeT rapMoHUYEcKHe KoyieOaHWs. MakcHUMalbHAass CKOPOCTh TOYKH U
= 20 cm/c, ammmntyna koiebanuit A =5 cm. Onpenemuts neprox konebanuii. (1,57 c).

55. Bomna nnmHHOMK A =1 M pacnpocTpaHseTcs co CKopocThio v = 1 M/c, OnpenenuThb
nepuoa konebanum BoaHBI. (1 ¢).

56. OnpenenuTth cMeNIeHNE KOJIEOMIOMEeHcst TOYKA 10 UCTEUYECHUU BPEMEHHU t=1/24 ¢
1ocjie Hayaja JBM)KEHHUS. Y paBHEHUE FrapMOHUYECKOro Konebanus umeet Bu X = 10 sin 4nt cm.
(5 cm).

57. YpaBHeHue koiebanuii TOuku uMeeT BUa X = 2 Sin 5wt cm. OnpeaennTs MakCUMallbHbIC
3Ha4YeHHUs CKOpOCTH M yckopenus Touku. (10 cm/c; 50 cm/c?).

58. OnpenenuTh Maccy MoJleKyibl ammuaka. (2,83-1072%kr).

59. OnpenenuTh IIOTHOCTD YIIAEKUCIIOro raza npu Temneparype t =117°C u naBnenuu p =2
arm. (2,74 xr/md).

60. CxoJIbKO MOJIEKYJT COAEPKUTCS IPU HOPMAJIbHBIX YCIOBUAX B K0j10e oobemom V=0,5 1?
(1,34-10%

61. CkoIBKO MOJIEKYJT colepskuTCst B M = 2 1 kucnopona? (3,76-10%2)

62. OnpeaenuTh YMCIO MOJIEKYJ BO3IyXa Y TOBEPXHOCTH 3eMIIU TP HOPMAIIBHBIX YCIOBUSIX
B 00bemax: 1) V=1 m3, 2) V=1 cm?® (umcno Jlommusra). (2,69-10%m3; 2,69-10%° cm )

63. OnpenenuTs KaBieHUE BO3AyXa pHu Temmneparype t =227°C, ecnu ero miotHocts p = 0,9
kr/mS. (1,29-10°ITa).

64. Jlo xakoit TeMnepaTypbl HY)KHO HarpeTh ra3, 4TOObI TPH HEM3MEHHOM JIaBJICHUU 00beM
rasa yasouJcs? HauanbHas temneparypa razat=27°C. (327°C)

65. OnpenenuTh MOJIEKYIISIPHYIO MacCy ra3a, KOTopsli ipu temneparype t = 47°C u naBneHun
p=2,02 atm. umeeT miotHocTh p = 0,153 kr/m3. (2-1072 kr/mous)

66. OmnpenenuTh EMKOCTh OQJIJIOHA, B KOTOPOM HaXOJUTCS KUCIOPOa Maccoid M = 4,3 Kr nox
nasjienueM p = 15,2 MIla npu Temnepatype t =27°C. (22,1 n)

67. B 3akppiToM OanjoHe HAaXOAUTCA Ta3 MPU HOPMAJIbHOM aTMOC(EpPHOM IaBICHUU U
temmepatype t1 = 27°C. KakoBo Oyner naBieHue rasa, eciid ero Harperb 10 TeMiepaTypsl t = 77°C?
(1,18-10°ITa)

68. bamnon s xpaHeHus ra3oB, o0beM KoToporo V = 50 1, HAalOJHEH KUCIOPOAOM.
Onpenenuts Maccy KUCIOpoa, HaXOIAIIErocs B OalJIOHe; eciy TeMiepaTtypa BHyTpu ero t =47°C,
nasjienue p = 831 mwm pr.cr. (66,5 )

69. T'a3, HaxommBuIelicsa npu Temnepatype t1 =17°C Harpenu npu HEU3MEHHOM JIaBJICHUU
TakK,, 4TO ero 00beM yasowics. OnpenenuTs KOHEUHYI0 Temmepatypy taraza. (307°C).

70. Jlns cBapku uM3pacxofoBaH Kuciopoa Maccod M =32 kr. KakoB nomkeH ObITh
MUHUMAJBHBIH 00bEM COCy/a C KUCIOPOJOM, €CIH CTEHKH COCYy/la PacCUYMTaHBl HAa JABIICHHE |
=15,2 MIla? Temneparypa rasa B cocyae t =17°C. (15,8 ).

71.0OmnpenenuTs TeMIepaTypy BOAOPOA, UMEIOIIErO INIOTHOCTh p = 6 Kr/MS3 IIpu 1aBIeHnH P
=12,1 MIla? (486 K).

72. OnpenenuTh TUIOTHOCTH Bo3ayxa npu Temmeparype t =307°C u maBnenun p =1 artM.
(0,59 kr/m3).



73. OnpenenuTs AaBJICHUE Ta3a C KOJIMYECTBOM BEIECTBA V = 2 MOJIb, 3aHUMAIOIIET0 00BEM
V = 6 1 ipu remnepatype t = -38°C (650 kI1a).

74. OnpenenuTh TUIOTHOCTH BOJOPOAA, CO3/Iaromiero npu temmneparype t =27°C naBnenue p =
250 arm. (19,7 xr/m°)

75. OnpenenuTs MOJISIPHYIO MacCy W ra3a, y Kotopoii ipu temmepatype t =58°C u naBnenuu
p = 0,25 MIla mnotHoCTh p = 4 kr/M3. (44-107° kr/™MOIB)

76. OnpenenuTs JaBIEHUE CMECH, COCTOSLIEH U3 Bogopoaa Maccod M=10r u reaus Maccon
m2 = 20 r ipu Temmeparype t = -7 °C. Cmech ra3oB HaXoaAUTCs B Oaione oovemom V =5 1. (4,42
MlIla)

77. B 6annoH Hakayanu BOJOPOJ, co3uaB mpu Temmepatype t = 6°C naBnenue p = 7,73MlIla.
OnpeieuTh IWIOTHOCTE p Tra3a B 6amione (6,67 kr/m°)

78. JlaBnenue p BHYTpH IUIOTHO 3aKyMOPEHHOM OyThUTKM mpu Temneparype t1=10° C paBHO
40 MM pr. cr. Ilpu HarpeBanum no temmneparypsl t 2 = 35°C npoOka u3 OyTBUIKM BBLIETENA.
OnpenenuTs, MpH KaKOM JIaBJICHUU BbUIeTeNa nmpooka (122kl1a).

79.Jln11 cBapku OBLT MPUMEHEH ra3, HaxXoAsuuiics B OamioHe oO0bemMoMm, V = 25 11 npu
temnepatype t1 = 27°C u gaBnenuun p1=20,2 MIla. Ckoyibko ra3a ObUIO M3pacXxoJ0BaHO, €CITU
naBieHue B OamioHe cranmo P2 = 4,04 MIla, a temmeparypa t2 = -23°C? OtHoOcHTENIbHAS
MoJIeKyJIsIpHas Macca raza M =26 rp/moib. (3,99 kr).

80. OmpenenuTh MIOTHOCTH a30Ta mpu jaasieHuu p = 8,31 Mlla u Temmeparype t = 7° C.
(100 xr/m 3)

81. Kaxoti ra3 mpu gasiennu p=0,808 MIla u temnepatype T = 240 K umeer mi1oTHOCTE p =
0,81 kr/m 3? (Bomopon)

82. OmpenenuTh KOJMYECTBO BELIECTBA V rasa, 3aHuMaromero oosem V = 2 cM® mpu
temneparype T =241 K u nasnenuu p = 1I'Tla. (1 MmoJb)

83. OTtHocuTenbHAsE MoOJIeKylsipHass Macca raza M = 17 rp/monb, otHomenue Cp, / Cy =
1,33 . Beiuucnuths 1o 3tuM AaHHBIM yaenbHble TermnoeMkoctd Cp, u Cy (1,96 x/x/(xr-K); 1,47
k/1x/(xr-K)).

84. Omnpenenuts Temiory Q, HeOOXOAMMYIO JIJIi HATPEBAHMSI a30Ta MAacCOM M
=10 r va AT= 20 K: 1) npu MOCTOSHHOM MAaBIICHHH. 2) TPH MOCTOSHHOM OOBEME.
Pesynbratel cpaBHuTh. (208 [Ix; 148 [Ix; 1,4)

85. [Ipy kakuMX yclIoBHSX HarpeBajiu BoAopoa mMaccod m = 20 r, eciau mpu
nosbiieHnn ero temmneparypsl Ha AT =10 K nmorpeboBanock teniora Q = 2,08 k/[x?
(ITpu mocrostHHOM 00BEME)

86. OnpenenuTs PHEPrUI0 BPAIIATEIbHOIO ABMXKEHUSI MOJEKYJIbl KHCIOpoa
npu Temneparype t= -173° C. (1,38-1072% JIx)

87. Brruucnauts sHEpPruio BpamaTeabHOro JBHKEHHS BCEX MOJIEKYJ BOISIHOTO
napa maccoii m = 36 r npu Temmnepatype t = 20° C (7,41 x/1x)

88. OnpeaenuTs NOMHYIO KHHETHYECKYIO SHEPTUIO0 MOJIEKYJI YTJIEKHCIIOrO rasa
Maccoid m = 44 r ipu Temrepatype t =27° C (7,48 x/[x)

89. OnpenenuTs NOJHYIO KHHETUYECKYIO SHEPIHI0 MOJIEKYJI, COJEpKaLIUXCS B
OJTHOM KuJiomoJie a3ota npu temmnepatype t = 7°C. (5,82 MIx)

90. BbruMcnuTh CpeqHIO SHEPruio MOCTYHNATENbHOIO ABM)KEHUSI MOJIEKYJIb
asora npu Temneparype t = 137° C. (8,5 - 10~ JIxx)

91. OnpenenuTs PHEPrUI0 MOCTYMATENFHOTO JABMXKEHUS MOJEKYN BOJISHOIO
napa maccoit m = 18 r npu Temneparype t =167° C. (5,48 xx)

92. OnpenenuTts, BO CKOJBKO pa3 MoKa3aTedb aaualdaThl JJis reiust 0oJblie,
4eM IS yriiekucoro rasza. (1,25).

93. Omnpenemuts n3meHenne AU BHYTpeHHEN 3HEPrUuH BOJSHOIO IIapa Maccon
m =100 r npu nositeHnn ero temmepatypsl Ha AT = 20K npu mocTosHHOM o0beMe.
(2,77 x1x) .

94, Jnst HarpeBaHust BoJoposia Macco m = 20 r mpH MOCTOSIHHOM JIaBJICHUU

3arpauena termiora Q = 2,94 x/Ix. Kak usamenurcs temnepatypa raza? (IloBeicurcs Ha



10,1 K)

95. OnpenenuTs yAENbHYIO TEIJIOEMKOCTh Ia3a MpU MOCTOSHHOM JIaBJICHUH,
€CJIM W3BECTHO, YTO OTHOCHTEIbHAas MoOJeKyispHas macca raza M = 30 rp/monb
otHourenue rernoemkocreit C,/ Cy = 1,4 (305 Tx/(xr-K)).

96. Bo ckonbpko pa3 cpemHsisi KBaApaTHYHAs CKOPOCTh MOJIEKYN BOJOpOIa
0O0JIBIIIE CKOPOCTH MOJIEKYJT KHCIOPOa TIpU 3TOH ke Temreparype. (B 4 paza).

97. OnpenenuTs CpelHIO JJIMHY CBOOOJHOrO mpoOera MOJIEKYJd BOJOpPOja
npu temnepatype C = 27° C u gasnenun P = 3-10% mm pr.cr. Ilpunsars guamerp
Mostekysl Bogopoaa d = 2.3-10°8 cum. (4,4 xm).

98. Omnpenenuts CpEeIHIO YacTOTY COYAApeHHUH MOJIEKYJ BO3IyXa IIpU
temneparype t =17 °C u pgaBnenuu p = 1 atm. DddektuBnpii quamerp d MOIEKYIbI
BO3/LyXa IPUHATH paBHbIM 3,5 A. (6,3-10° ¢c-1)

99. U3BecTHO, YTO OCHOBHBIMU KOMIIOHEHTAMU CYXOI'0 BO3/lyXa SIBJISIOTCS a30T U KUCIOPOJ.
Bo ckonbKo pa3 cpenHssi CKOpOCTh MOJIEKYJIbI a30Ta OTJIMNYAETCS OT CPEIHENH CKOPOCTH MOJIEKYJIbI
kucnopoaa? (Y azora B 1,0 pa3 6omnblie)

100. B 6amione ¢ yriaekuciabsiM ra3oM gasieHue p = 50 atm. [Ipu temmepatype t = 27°C
cpelHee 4ucio coyaapenuit monekyn <z> =1,65-101 ¢! Onpenenurs sQdexruBabi qUaMeTp
MOJIEKYJIbI YTJIEKUCIIOrO ra3a. (28,4 Hm).

101. Onpenenuts rpaiueHT MIOTHOCTH YTJIIEKHCIIOro ra3a B MOYBE, €CIH Yepe3 IUIoMmaab S
=1 M? ee mMOBEpXHOCTH 3a BpeMms t= 1 ¢ B armocdepy npomen ras maccod m = 8-108 kr.
Kospdpumuent nupdysun D = 0.04 cm?/c (0,02 kr/m?)

102. OnipenenuTh TONIIMHY CIOS CYTJIMHUCTOH MOYBHI, €CIM 32 BpeMs t=5 4 yepes IUIonah
S =1 m? noBepxuocTu npoxoaut Temnora Q = 250 k/Ix. TemnepaTypa Ha IOBEPXHOCTH TOYBHI t1
= 25° C B HmkHeM cioe mouBsl =15 °C. (72 cm)

103. CkoNbKO TEMIOTHI MPOieT yepes miomans S=1 M? moBepxHoCTH Hecka 3a BpeMs t =1
4, €CJIM TeMIlepaTypa Ha ero nosepxuoctu 11=20°C, a na rimyoune h =0,5 m - t,= 10°C? (4,83 /[ x)

104.0Onpenenuts Maccy raza, npoauddysauposasmiero 3a Bpemst t =12 u uepes
HOBEPXHOCTh MOYBBI momansio S = 10 cm? ecam koddduuuent audpdysuu D = 0,05 cm?/c.
[lnotHOCTH Tasa Ha riay6une h=0,5 m, p1=1,2-10?r/cM3, a y mosepxnoctu p=1,0-101? r/ems.
(2,4-10"kr)

105. ITpu n30TEepMUYECKOM pacuIMpeHrH Bogopoa Mmaccod M =1 r npu temnepatype t=7°C
o0beM raza yBenuuuics B TpH paza. Onpeaenuts padoty pacumpenus. (1,28 k/x)

106. ITaper pryT Mmaccoit m = 200 r HarpeBaroTCsl IpH NOCTOSSHHOM JAaBiieHUH. [Ipu sToM
temreparypa Bozpocia Ha AT =100 K. Onpenenuts yBennuenne AU BHyTpeHHEH SHEPrHH TApOB
1 paboTy A pacumpenus Mojekysl napoB pryTa ogHoaToMmuble. (1,245 kJx; 831 [Ix).

107.ITpu anuabaTUyeCcKOM pacUIMPEHUH YTIEKUCIIOro ra3a ¢ KOJM4eCTBOM BellecTBa vV = 2
MOJIb €ro TeMIiepaTtypa nmonusuiack Ha At = 20°C. Kakyro paboty coBepmui rasz? (997 Jx).

108. I'a3 coepmaet ki1 Kapro. AGcomoTHas Temneparypa T1 HarpeBaTesns B 2 pa3a BbIIIE
temnepatypsl T2 oxmagutend. Onpenenuts K. 1. 1. Takoro nukia. (50%)

109. CoBepmast ukn Kapno, ra3z momyuyun ot HarpeBatens TerioTy Qi1=1 x/Ix. Ckonbko
TEMJIOTHI OBLJIO OTIAHO OXJIAJUTEI0, €CJIM K.I1.J. UJIeaIbHOM TeroBoi MamuHbl 25%? (750 JIx).

110.Bo3nyx, 3annmaBimii 006eM Vi = 10 11 ipr HOpMaIbHOM aTMOC(HEPHOM JTaBICHUH, ObLIT
angnabaTtnyecku cxat 10 oobema Vo=1 1. KakoBo maBienue rasa mocie cxatus? (2,53 MIla).

111. Onpenenuth padboTy A aguadaTHYECKOro CXKATHS MapOB YIVICKKCIIONO Ta3a Maccoi m

=110 r, ecnit Ipu CKATUU TemIiepaTypa rasa nossiciiack Ha AT=10 K. (623 []x).

112. O6bem napoB yriaeKuciaoro ra3za npyu aguadaTnyeckoM CKaTHH YMEHBIIWICS B 2 pasa,
Kaxk n3zmenunoce nasnenune? (YBenuumioch B 2,52 pasa).

113. Ilpu agmabGaTHUECKOM pACIIMPEHUM rejus, B3gToro mpu Temmepatype t = 0°C,
o0beM yBenmuuics B 3 paza. OnpenenuTs TeMneparypy rasza mocie pacmupenus. (131 K)

114. Onpenenuts K03((HUIHEHT MOBEPXHOCTHOTO HATSYKEHUS KACTOPOBOI'O Macia, €ciii B
TpyOKe paguycom I = 0.5 MM oHO noaHsI0Ch Ha Ah =49 MMm. CmauuBaHue cuuTaTh MOJHBIM. (33,3
MH/m).



115.0npenenuTh CpeaHUI TuaMeTp Kamwuisipa MOYBbI, €CJM BOJAA MOJAHUMAETCS B HEW Ha
Ah = 49 mm. CMauuBaHUE CTECHOK CUUTATh MOJHBIM.(0,6 MM).

116. OnpenenuTh BBHICOTY MOAHATUS BOJbI B CTEOJIIX PACTEHUIN C BHYTPEHHUM JIMAMETPOM
d =0,4 MM o efCTBUEM KanMILIAPHBIX cujl. CMauyuBaHUE CTCHOK CYMTATh MOIHBIM. (7,34 cM).

117. I'nuriepuH B KaMWUIIPHOM TpyOKe quameTpom d =1 MM moausicst Ha BeicoTy h =20 mm.
Onpeaenuts KOd((UIUEHT MOBEPXHOCTHOrO HATSDKeHHs rimiepruHa. CMaduMBaHUE CUYUTATh
nonHbM. (61,8 MH/M).

118. /IBy™M mapukaM OJHOTO pa3Mepa U poBHOU Macchl m=30 MI' COOOLIMIN 1O PaBHOMY
OTHOMMEHHOMY 3apsay. Kakoi 3apsin Q ObLT cOOOIIEH KaKIOMY HIAPUKY, €CIIH CUJIa B3aUMHOTO
OTTAJIKMBAHUSl 3apsfOB YpPaBHOBECHIA CHIIy B3aMMHOTO NPHTSHKEHUS MIAPUKOB IO 3aKOHY
tarorenus Hetotona? Illapuku paccMatpuBarh Kak MaTepraibHbie ToukH. (2,58-1071° Ki).

119. Tpu onunakoBeix 3apaga Q:1=Q=Q3=1 uKn pacnonoxeHbl MO BepIIMHAM
PaBHOCTOPOHHET'O TpEyrojbHUKA. Kakoil oTpunaTenpHbIil 3apsa Q Hago MOMECTHTh B IICHTpPE
TPEYroJIbHUKA, YTOOBI €ro MPUTSHKEHNUE YPABHOBECHIIO CHIIBI B3AUMHOT'O OTTAJIKUBAHHUS 3apsIIOB?
(571 nKn).

120. Cuna F B3aumonenictBusa Mexay AByMs ToueuHbiMu 3apsaamMu Q1=2 HKi u Q=1 uKu,
pacronoKeHHbIMU B Bojie, paBHa 0,5 MH. Ha kakom paccrosiaun Haxomsrtest 3apsiasi? (0,67 mm).

121. B snemMeHTapHOW TEOPUHU aTOMa BOJOPOJA MPUHUMAIOT, YTO HJIEKTPOH BPAIIAETCS BO
KpYyr sipa MO KpyroBoil opOute. OmpenenuTh 4YacTOTy BpAIUCHUS DSJIEKTPOHA, €CIH pPaguyc
opouTsl I =5.3-108 cm. (6,58-101 ¢Y).

122. Ha miexoBOM HUTH MOABEIICH MaJICHbKUH mapuk maccoir m = 0,1 r, Hecymuii Ha cebe
3apsan Q. Eciim Ha paccrosiHuM r =7 CM HHMXKE IIapuKa MOMECTHTh TAKOW K€ 3apsi, TO CHIIA
HATSHKEHUS yMEHbIIUTCS B 2 pasa. Haiitu 3apsn mapuka. (5/3-108 Ki)

123. /Ia pa3HOMMEHHBIX TOUEYHBIX 3apsa IPUTATUBAIOTCA B BaKyyMe Ha paccTostHuu I =10
CM C TaKkoW K€ CHIIOH, KaKk U B KepocuHe. OmpenennTs, Ha KaKOM PacCTOSHUU PACHOIararoTCs
3apsizibl B kepocune. (7,08 cm).

124. Ha menkoBoi HUTH B BO3yXe MoBemIeH mapuk maccoit m =100 mr. [llapuky coobmuieHn
3apsan Q1=2 uKi. Ha kakoM paccTossHUM OT HETO CleAyeT MOMECTHTh CHU3Y 3apsan Q2 = - Q1 94To0bI
CHJIa HATSDKEHUSI HUTH YBeIMUuiach B 2 paza? (6,06 Mm)

125.Ha kakoM paccTOSHUHM [ JOpyr OT Jpyra cCJlenyer MOMECTUTh JIBa OJHOUMEHHBIX
TOYEYHBIX 3apsaa B BOJE, YTOObl OHU OTTAJKUBAIUCh C TaKOW K€ CUJIOW, C KAaKOW ATU 3apsiibl
OTTaJIKMBAIOTCS B BaKyyMe Ha paccTosHuM 1=9 cm? (1cm)

126. B siieMeHTapHOH TEOpUM aTOMa BOJOPOAA TMPHHHMAIOT, YTO 3JCKTPOH Bpallaercs
BOKpYT siipa O KPyroBoil opoute. OmnpemenuTbs paanyc OpOHMTHI, €CIM 4YacToTa BPAICHHS
snexTpona N=6.5-10"1° ¢, (53 mm)

127. Paccrosinue d mexay 3apsimamu Q1=100 uKit u Q2 =-50 uKuit paBuo 10 cm. Onpenenutsb
cuibl F | nelictyronnyro Ha 3apsn Qsz=1 mKui, orcrosimuii Ha r1=12 cm oT 3apsima Q1 u Ha 11=10
cm ot 3apsaa Q2 (51 mH).

128. JIa roueunsix 3apsaa Q1=1,6 uKi u Q2= 0,4 uKi pacnosioxxensl Ha paccTossaun d =12
CM JIpyT oT apyra. ['1e HaJjo MOMEeCTUTh TPETUH MOJIOKUTEbHBIN 3apsaa Q, 4TOOBI OH OKa3ajcs B
paBHOBecun? (Mexay 3apsaaMu Ha paccTOsIHUU 8 cM OT 3apsina Q1)

129. DnexTpoH BieTEN B OAHOPOIHOE NoJIe ¢ HanpshkeHHOCThIo E =20 kB/M B HanpaBieHnn
€ro CWJIOBBIX JIMHHMK. HavanbHas ckopocTh 3jekTpoHa v =1,2 Mwm/c. Haiitm yckopenue,
nprodpeTaeMoe 3JIEKTPOHOM B 0JIE, U CKOPOCTh 110 McTeueHuu Bpemenu t = 0,1 ue. (-3,51-10%°
M/c?)

130. ITosne, coznannoe ToueunbM 3apsaom Q = 30 K, geiictByer Ha 3apsn Qi1 = 1 uKu,
MOMEIIEHHBI B HEKOTOpoM Touke mons, ¢ cuioil F = 0,2 mH. HaliTu HampsbkeHHOCTH |
MOTEHI[MA] B 3TOM TOYKe, a Takke paccrosHue ee oT 3apsaa. (200 kB/m; 7,3 kB; 3,68 cm)

131. /IBa 3apsima Q1=1 uKun u Q2 = -3 uKut Haxoasres Ha paccrostauu | =20 cm apyr ot apyra.
Haiitn HanpsHK€HHOCTD M IIOTEHIMAT B TOYKE TTOJIS , PACIIONIOKEHHON Ha MPOAODKEHUH JINHUH,
COEIMHSAIOMICH 3apsibl, Ha paccTostHud =10 cM ot mepBoro 3apsaa. (600 B/wm; 0)



132. Ha 3apsan Q:=1 uKun, Haxogsmuiics B nojie ToueqHoro 3apsga Q Ha paccrosauu r=10
CM OT Hero, noJie aeiictyer ¢ cwiod F =3 MxH. Onpenenuts HanpsyKEHHOCTh M MOTEHIMAI B
TouKe, Iyie Haxoxutes 3apsaa Q1. Haiitu taxoke 3Hadenue 3apsiga Q. (3 kB/m; 300 B; 3,3 uKo).

133. [Ba 3apsga Q1=-10 aKn u Q2 =20 uKun naxonsarcs Ha paccrosauu 1 =20 cM apyr oT
npyra. HaiiTn HanmpspkeHHOCTh M MOTEHIIMAN TOJIs, CO3JaHHOTO STUMHU 3apsiiaMH, B TOYKE,
pacIoNOKEHHON MEX]y 3apsilaMy Ha JIMHUHU, COSIMHSIONIEH 3apsiibl, HA PACCTOSIHUM I =5 CM OT
nepBoro u3 Hux. (4,4 kB/Mm; -600 B).

134. [IBa 3apsma Q1 = 30 uKn u Q2 =-30 HKn pacnonoxensr Ha paccrosHuu | = 25 cm
Ipyr oT apyra. HallTu HanpsyKeHHOCTh M MOTEHLIMAI B TOYKE, JeXalled Ha IpsAMOH,
COEIUMHSIOLICH 3aps/ibl, HAa pacCTOSIHUU [ = 5 cM oT nepBoro 3apsaa. (115 kB/m; 4,05 kB)

135. PaccrostHue I Mexnay aByMms TouedHbIMH 3apsgamu Qi1=1 HKm m Q2 = - 30 uKn
paBHO 20 cMm. HaifTu mpOTSHKEHHOCTh M TOTEHIIMAT B TOUYKE JIeKAIEH TocepennHe MEexXIy
sapsimamu. (27,9 kB/m; -2,61 xkB)

136. [Ba 3apsga Q1= -1 uKn u Q2 =30 uKn Haxonsarcs Ha pacctosHuu 1 =12 cM apyr or
Ipyra. BpIUKMCINTD HaNpsDKEHHOCTH IMOJIS B TOUYKE JIKAIleH MocepequHe MEXAY 3apsiiaMu.
OrnpenenuTs TakKe HANPSHKEHHOCTh MOJISE B ATOW TOYKE, €CIU MEPBBIN 3aps]l MOJI0KUTEIbHBIHN
(100 kB/m; 50 kB/m)

137. DaeKTpuuecKoe 1moJjie Co3AaHo AByMs TouedHbiMH 3apsaamMu Q=50 uKm u Q2 =100
HK7. Paccrosane mexnay 3apsaamu L=10 cM. ['ne u Ha KakoM pacCcTOSHUH OT TMEPBOro 3apsjia
HAXOJUTCS TOYKA, K KOTOPOW HAMpsHKEHHOCTH Mo paBHa Hymo? (Ha mpsimoi, coenunsomieit
3apansl; 4,2 cm)

138. JIBa 3apsna Q1=-10 uKn u Q2 =20 uKun pacnonoxensl Ha paccrosuuu L =20 cm apyr
oT apyra. HaliTu Hanps>keHHOCTh U IOTEHIMAI B TOUKE, JISKaIlel NocepeIuHE MEKTY 3apsiiaMHu.
(27 xkB/m; 0,9 kB)

139. 3apsang Q =1 HKa nepemeraercst moja JeWCTBUEM CHJI TOJIS M3 OJAHOM TOYKH IIOJISA B
JpyTyto, Ipu 3ToM coBepiiaercs pabora A = 0,2 mx/x. OnpeaenuTs pa3HOCTb HOTEHLUATIOB 3TUX
touek most. (200 B).

140. Kakytoo pa3HOCTh IMOTEHIIMAJIOB JOJDKEH IPOWTHU JJIEKTPOH, UTO OBl MPUOOpECTH
ckopocth v = 20 Mwm/c? (1,14 xB).

141. JBa 3apsna Q:1=3 vHKxa u Q2 =1,2 vKn nHaxopsarcs Ha paccrosnun L=10 cm apyr or
npyra. HaiiTu HampspKeHHOCTh TOJsI HAa TPOJODKCHUH JIMHWM, COSAMHSIONICH 3apsiibl, Ha
paccTossHUH ' = 6 cM oT BTOporo 3apaaa. OnpeaenuTs TakkKe HAPsHKEHHOCTh B 3TOM TOUKE, eCiH
BTOpO# 3apsa oTpunarenabHbiid. (4,05 kB/m; 1,95 kB/m)

142. DneKkTpoH, HadajbHas CKOPOCTh KOTOporo vo=1 Mwm/c, BieTren B OIHOPOIHOE
AJIEKTpUUECKOE ToJIe ¢ HanpspbkeHHocThio E=100 B/M Tak, uTo HayasibHas CKOPOCTh 3JIEKTPOHA
MPOTHBOIIOJIOKHA HANPSHKEHHOCTH Touis. HallTu sHepruio syeKTpoHa Mo MCTEYeHUH BpeMeHH
=10 uc. (6,33-101° JIxx).

143. Toueunsrii 3apsan Q co3maer B Touke, HaxoasIuiics Ha paccTosauu =10 cm oT 3apsaa,
noje ¢ HampsbkeHHOcThio E = 1 kB/m. HaliTu moreHuuman monst B 3TOM TOYKE U CHILY,
neicTByrontyro Ha 3apsaa Q1= 2 HKi, momemniennsiii B 31y Touky mouis . (100 B; 2 mxH).

144. 1sa Toueunbix 3apsga Qi = 1 MxKn u Q2 = 2 mxKun Haxonstcs Ha paccrosHuu r = 40
cM. Kakyro paboTy Ha0 COBEPIINTH, YTOOBI COMU3NTh UX 10 paccrostaus =20 cm? (45 m/Ix)

145. Tlone coznano ToueuHbIM 3apsiioMm Q. B Touke, oTcrosiiel ot 3apsga Ha pacCTOSIHUU T
= 30cM, HanpspkeHHOCTh ot E=2 kB/M. Onpeaenuts moTeH#an @ B 3Toi Touke u 3apsa Q. (600
B; 20 uKo).

146. 3apsan Q1=10 vKu co3maet snextpuueckoe mnoie. Kakyio paboTy coBeplIarOT CHIIBI
ATOro Mmojsi, eciaum oHo mepemectuT 3apsaa Q2 =1 vHKn Bgoms cuioBOWl JWHWM W3 TOYKH,
Haxofsumics ot 3apsaa Q1 Ha paccTosHuu 1=8 cM, 10 paccrostaus r2 =1 m? (1,04 mx k).

147. B none ToueuHoro 3apsaa Qi U3 TOYKU, OTCTOSIIIEH HA PACCTOSHUU T1=5 CM OT 3TOT0
3apsiia, MBIDKETCSl BIONb CHIJIOBOW JHMHHMM 3apsn Qi, ecnu mpu mepemerieHuH 3apsga Q» Ha
paccTosTHUM s = 5 ¢M mojem coBepiieHa padora A =1,8 m/[x. (20 uKn)



148. Paccrosinue r1 Mexay AByMsi TodeuHbiMH 3apsimamMu Q1=10 HKm Q2 =3 vKn
paBHo 30 cm. Ompenenuts paboTy, KOTOPYIO HAI0 COBEPIIUTH, YTOOBI COJMM3UTH 3apsAbl J10
paccrosiaus =10 cm. (1,8 mx/[x)

149. 3apspkeHHas Kareiabka )xuakoctd Maccoid m = 0,01 r HaXoaUTCS B paBHOBECHH B I1OJIS
TOPU30HTAJIBHO PACIIOJIOKEHHOI'0 IJIOCKOTO KOHJIeHcaTopa. PaccTosHue Mexay MIacTUHAMU
koHzaeHcaTopa d = 4 MM, pazHocTh nmoTeHuuanoB Mexay Humu U =200 B. Onpenenuts 3apsia
kanensku. (1,96 uKon)

150. ITnockuii KoHaeHcaTop ¢ IIomaabio miactud S =100 cM? 1 paccTosHMEM MEKTy HUMH
d =2 MM 3apsikeH no pazHoctu notennuanoB U = 400 B. Halitu sHepruto monst KOHIEHCATOPA,
€CJIM AUDJIEKTPUK MEXAY MJIAaCTUHAMHU BO3aYX. (3,54 Mk /[x)

151. 3apspkeHHass YacTuIlla, TPOWIS HEKOTOPYIO Pa3HOCTh IOTEHIIMANIOB, IMpUoOpena
ckopocTh v =2 Mwm/c. Kakyro pa3HOCTh MOTEHIIMAJIOB, MTPOIIUIA YaCTULIA, €CIIU YACIbHBIN 3apsy ee
(otHomenue 3apsaaa k macce) Q/m = 47 mKn/kr? (42,6 xB).

152. Mexny miacTHHAMH MJIOCKOTO KOHASHCATOPa HAXOAUTCS TUIOTHO MPUJIETaroIas K HUM
s00oHKTOBas MacTuHa. KonpeHcarop 3apsokeH 1o pazHoctu norenuanos U=60 B. Kakosa Oyzer
Pa3HOCTh MMOTEHIIMAJIOB, €CIIH BHITAIIUTh Y00HUTOBYIO TUIACTUHKY U3 KoHIeHcaTopa? (180 B)

153. 3apspkeHHas yacTHIla, YACIbHBIN 3apsia Kotopoir Q\m = 47 MKu/kr, mpornuia pa3HocTh
noreHiuanoB U=50 kB. Kakyro ckopocTh mpuoOpena yacTHila, €CM HadallbHas CKOPOCTh ee
nerkenust vo=0 m/c? (2,17 Mwm/c)

154. IInockuil KoHIEHCAaTOp C paccTosHUEM Mexay miuactuHamu d = 0,5 cM 3apsbkeH 10
pasaoctn moreHnuanoB U =300 B. Onpememuts 0O0BEMHYIO IUIOTHOCTH SHEPrUH ® OIS
KOHJEHCATOPa, ECIIH AMAIEKTpUK — cirona. (111 m x/m2)

155. Pa3HOCTh MOTEHIHMAJIIOB MEXKIY IUJIACTHHAMH ILIOCKOro KoHzaeHcaTopa U=120 B.
I[Tnomans kaxmoi muactunsl S=100 cm?, paccrosinue Mexy HuMu d=3 mm. Haiitu 3apsn kaxaoii
MJTACTHHBL, MEXKY TJIACTUHAMU HaxonuTcs Bo3ayx. (3,54 uKu)

156. Konnencaropy, emkocts koToporo C =0,5 Mx®, coobmen Q =3 uKn. Onpenenutsb
sHEPruto moist kouaencaropa. (0,9 un/lx)

157. Tlnockuii KOHAEHCATOp, PACCTOSHHUE, MEXAY IUIacTHHAMH Kotoporo d =2 wmw,
3apsikeH 0 pasHocTr nmoteHuanos U = 200 B. Iusnextpuk dapdop. Haiitu HanpsokeHHOCTH E
¥ 00bEMHYIO IIOTHOCTh SHEPTUH  10JIs1 KoHaeHncaTopa. (100 kB/m; 221 mJ{x/m°)

158. Pa3HOCTh MOTEHIIMANIOB HA TUIACTHHAX IUIOCKOro kKoHneHcaropa U=300 B. [Tnomans
ka0 mwiacturel S =100 cm? u 3apsan Q =10 HKu1. OnpenenuTs paccTosHUE MEKTY T1J1aCTHHAMME?
(2,65Mm)

159. Tpu conportunenus r1=12 Om, r;=4 Owm, r3=10 Om coenuHeHb! napaiensHo. O0uwmit
tok B uenu | = 0,3 A. Haiiti cuity Toka, Haylero 4yepes conpoTtubiieHue 3. (69 MA).

160. [IBa ucrounuka Toka 3. A. c. E1=1,6 B u E,=2 B ¢ BHyTpeHHUMHU CONPOTHBIECHUAMU
r1=0,3 Om u r2=0,2 OM, coeqUHEHHBIE IOCIEN0BATENLHO, AI0OT BO BHEIIHIOIO IIENh TOK CHJION |
=0,4 A. Onpenenuts conpoTHBIeHHE BHemHel mend. (8,5 Om).

161. AmMnepmetp ¢ conporupiiearem I' = 0,02 OM paccurTan Ha U3MEpPEHUE CUJIbI TokKa 10 |
=1 A. KakoBo MOMWKHO OBITH CONMPOTHBIICHHE HIYHTAa, YTOOBI 3TUM MPUOOPOM MOKHO OBLIO
U3MepUTh TOK cuiioi 10 | 1=10 A. (2,22 MOwm)

162. Ucrounnka Toka 3. A. ¢. E=1,5 B gaer Bo BHEWmHIOW Ienb TOK cuior I =1 A.
Buytpennee conpotusienue uctounuka Toka r = 0,2 Om. Onpenenuts ko3 pUIUEHT MO0IE3HOr0
JefCTBUS UCTOYHHMKA TOKa. (86,6%)

163. /IBa snemMeHTa ¢ OJIMHAKOBBIMH 3. 1. ¢. E=1,6 B U BHYTpEHHUMHU CONPOTUBICHUSIMU
rn=0,2 Om u =08 OmM coeanHEHb MapaJJCIbHO W BKIOYEHBI BO BHEIIHIOK II€b
conpotuBieHueM 1=0,64 Om. Haiitu cumy Toka B mienu. (2 A)

164. Yepes rpaduToBbIil IPOBOJHUK B JopMe mapauienumneaa JIMHoi L=3 cm u miomaasio
nonepeunoro cedenus S=30 mm? uneT Tok cunoii | =5 A. HaiiTu najeHue HanpsyKeHHus: Ha KOHIax
rpaduToBoro mposoanuka. (19,5 MB)



165. D. 1. c. 6atapen E=50 B, BHyTpenHee conpoTtusienue r=3 Om. Haiitu cuny Toka B
LMY ¥ HAPSKEHUE, TTOJI KOTOPBIM HAaXOAUTCS BHEIIHSIS LEMb, €CH e conpoTuBieHue =17 Om.
(25A;42,5B)

166. Kakoe 100aBOYHOE COMPOTUBIICHUE HAZ0 BKJIIOYHUTDH MOCJIEIOBATEIBLHO C JIaMITOUKOM,
paccuntanHoi Ha Hanpspkerre U =120 B u momuocTs N = 60 BT, uT0OBI OHA 1aBaja HOpMajIbHbII
Hakajn npu HanpspkeHun Ui= 220 B? CkoibKo METpOB HUXPOMOBOW MPOBOJIOKU JuameTpoM d =
0,5 MM moHaoOuTCs Ha U3roToBICHUE Takoro conporupieHus? (200 Owm; 39,3 m)

167. DnexkrpomoTop, morpednstonmii Tok [ =10 A, pacmonoxxeH Ha paccTosiHUH 1=2 KM OT
reHeparopa, natooiiero Hanpsbkenne U = 220 B. MoTop coeanHEH ¢ reHepaTOpoM MeEIHBIMU
npoBogaMu. HaliTu ceueHne moBoIsIIMX MIPOBOIOB, €CIIH MOTEPs HANIPSDKEHUS B TpoBoaax 8%.
(38,8 mm?).

168. Kakoii 1IMHBI HYKHO B3STh HMKEIMHOBYIO IPOBOJIOKY cedeHneM S=0,05 mMm? s
YCTPOWCTBA KUIATIWILHUKA, B KOTOPOM 32 BpeMs t =15 MUH MOXXHO BCKUIISITUTh BOAY 00bEMOM
V =1 n, B3sTyto npu Temrneparype t1 =10°C? Hanpspkenue B cetn U =110 B, k. 1. 1. KUDATHIIB-
Huka 1 = 60%. (2,2 m).

169. OmpenenuTh MOIIHOCTD U CHITY TOKa, HOTPEOIIIEMYIO 3JIEKTPOMOTOPOM, TPUBOISIINM
B JIEHICTBHE HACOCHYIO YCTAHOBKY, CHA0KaIOIyI0 BOJOW KUBOTHOBOIUECKYIO ()EpPMY C CyTOUHBIM
pacxomoM Boasl oosemom V=30 m°. Boma nonaercs na Beicory h =20 m. K. 1. 1. ycraHoBku 1
=80%, nanpspkenue B cet U = 220 B, moTop padotaer t = 6 u B cytku. (0,91 kB; 4,14 A)

170. B MenHOM mpoBojE AIMHOM 1 = 2 M U mIomankso nonepedsoro cedenus S=0,4 mm?,
uzaer Tok. [Ipu 3ToM B Kakayro cekyHay Boiaensere» temnora Q=0,35 Jx. CKOIbKO 3JEKTPOHOB
IPOXOMUT Yepe3 IONepedHoe ceueHue 3Toro mnposoguuka 3a t=1 c¢? (1,27-10%° anexrpon/c)

171. Omnpenenuts TeMmMmepaTypy IMOYBBI, B KOTOPYIO IOMELIEHAa TepMomapa Xeje3o —
KOHCTaHTaM ¢ nocrossHHOW o =50 MkB/°C, eciau cTpenka BKIIOUEHHOTO B I€Nb TEPMOIapbl
rajibBaHoOMeTpa C 1eHoW aeneHus 1| MKA u conporuBieHueM r =10 Om otkiioHsercs Ha 40
neneHuid. Bropol cmait Tepmomnapsl norpykeH B Taronui jea. CompoTHBIEHHEM TEpMONap bl
npeHedpeus. (8° C)

172. Tepmomapa c compotuBieHueM 1 = 6 Om u mocrtosHuHoit o = 0,05 mB/rpan,
MOJK/IIOUEHA K TalbBAHOMETPY C CONMpPOTUBIICHHEM T2=14 OM u 4yBcTBUTENBHOCTBIO =108 A,
OnpenenuTte MHUHUMaJbHOE W3MEHEHHE TEeMIlepaTyphl, KOTOPOE IMO3BOJIAET OMpPENETIUTh 3Ta
tepmorapa. (0.004 K)

173. Cuna Toka | B memnu, cocrodinedl u3 TepMomnapel ¢ conpoTuBieHueM 1= 4 OM u
rajbBaHOMeTpa ¢ conpoTuBieHueM 2 = 80 OM, paBHa 26 MKA IIpH pa3HOCTU TEMIIEPATYP CracB
At = 50° C. OnpenenuTh MOCTOSHHYIO Tepmorapsl. (43,8 mxB/°C).

174, Opwun cnait Tepmonapsl ¢ moctossiHHON o0 =50 MkB/°C momeleH B reub, Ipyroi — B
taromuii jgen. CTpelika raibBaHOMETpa, MOJKIIOYEHHOI0 K TepMOonape, OTKJIIOHUIIACH ITPU 3TOM Ha
n =200 nenenuii. OnpenenuTs TEMIIEPATyPy B IIEUH, €CIH COIPOTHBIICHHE TaJIlbBAHOMETPA BMECTE
¢ Tepmormapoit I =1 Om, a OgHO JeNeHHE ero IMIKaJIbl COOTBETCTBYET CuUJie TOKa B 1 MKA
(4yBCTBUTEIBHOCTH TasibBaHoMeTpa). (40° C).

175. Tepmonapa Menp — KOHCTaHTaH conpoTuBieHueM r; = 10 Om npucoennHeHa K
raspBaHOMETpy compotuBieHneM [ =100 Om. OauH cmail TepMomapbl HaXOAUTCA MPH
temrieparype t1 =22° C, npyroii momenieH B ctor ceHa. Cmia Toka B memm | = 6,25 MKA.
[Toctosinnas Tepmonapsl o = 43 MxB/°C. Onpenenuts Temmnepatypy cena B crore. (37° C).

176. Cuna Toka | B wmenwu, cocrosieil U3 TepMmomapbl comportuBiieHueM = 4 OMm u
rajbBaHOMETpa c conpoTusieHueM rz = 80 Om, paBHa 26 MKA npu pa3HOCTH TEMIIEpaTyp CIlaeB
At =50° C. Onpenenuts TOCTOSHHYIO TepMmornapsl. (44 MxB/C).

IIpoueaypa oneHUBaHUSI KOHTPOJIbHBIX PadoT

OOyuaromuecss BBITOJHSAIOT KOHTPOJIbHBIE PabOThl CaMOCTOATEIbHO IOCIE H3Y4ECHUS
oTpesiesIeHHON TeMbl. B cocTaB KOHTPOJIbHOI pabOThl BXOAST HE TOJIBKO CTaHIAPTHBIE 3a1a4H, HO
M 3a]1a4M C IPaKTHUECKUM cojiep:kanueM. KonTponpHas pabora cocraBisercs 1o Bapuantam. [1pu



OLIEHKE YPOBHSI BBIIIOJHEHHS KOHTPOJIbHOM pabOThl, B COOTBETCTBUU C IMOCTABICHHBIMH LIESIMU
W 3a7la4aMy Ui JaHHOTO BUJIa Y4eOHOH 1eATeIbHOCTH YCTaHOBIJIEHBI CIEAYIOIINE KPUTEPUU:
— YMEHHUE CaMOCTOATENbHO IIPOAHAIM3UPOBATH YCIOBHE KaXA0U
3aJja4¥ U BEIOPATh METO/ PEIICHUS;
— YMEHHUE NPAaBUIBHO U JIOTUYHO IPOBECTU PELICHUE 3a/1a4;
— clienaTh TOUYHbIE pacyeThl U OMYyYUTh BEPHBII OTBET.

IIpu oneHke onpenensercs Mociaen0BaTENIbHOCTh U JIOTUYHOCTh IPUBEACHHBIX PaCU€TOB B
3ajaye, KayecTBO pEILIEHHs, MOJy4eHHE NPaBWILHOTO OTBETa, YHCIO M XapakKTep OLIMOOK
(cyliecTBEHHBIE WM HECYIIECTBEHHBIE).

[To pe3ynbraTaM BBINOJHEHHUS KOHTPOJBHBIX pPAa0OT 00ydYaromeMmycsi BBICTABIISETCS
OLICHKa.

Kpurepun oneHKH KOHTPOJIbHOI padoThl

BricTaBnsieTcs oneHka:

—  «mATh», eciuM Oo0ydJarouMiics ToKa3al yMEHHE CaMOCTOSTEIbHO
IPOAHAIM3UPOBATH YCIOBUE KaXKI0M 3a/1a4M U BBIOpATh METO/] PEIICHUS; BCE 3a/1a4l
pelieHbl BepHO 0e3 JTOrMuecKrux OMMOOoK;

— «UeThIpe», eciyu OOydYaroIIUICs MOoKa3al YMEHHE MPaBWILHO U JIOTHYHO
UCIIOJIb30BATh (POPMYIIBI M METO/IBI PEIICHNUs, HO IOIYCTHII HE OoJiee IBYyX OMHOOK.

— «TpU», €ciau o0ydaromuiics IMOoKaszajl cnaboe yMEHHE CaMOCTOSITEIbHO
NPOAaHAIM3UPOBATh YCIOBUE KAaXIOW 3aJaud M BbIOpaTh NPaBHIBHBIA METOJ
pelieHusi, HEeNmpaBUIBLHO BBIOpal OAHY WIM JABE (OPMYIBI,  JOMYCTHII
BBIUHCIIATETIHHBIC OIINOKH;

— «IBay, €cIIM 00y4JaroIIMiics penrt npaBmibHO MeHee 50% 3ananuit;

— «OJMHY, €CIIM 00yJaronuiics He MPUCTYIal K pEHICHUIO 3a1aHUH.

Bonpocs! piis 3ammthl pedgepara

1. Kakoe siBiienue (mmpotecc, 3aK0H) JIEKHUT B OCHOBE pacCMaTpUBaeMoro Bompoca?

2. Kakoe Ouosornyeckoe qeiiCTBHE OKa3bIBaeT H3ydyaeMoe sBiieHuEe?

3. Kakoe mpuMeHeHHe HAXOIUT M3y4aeMoe SIBJIEHUE B MPAKTHUKE C/X MPOU3BOJCTBA, MEIUIIMHE
WA BeTepUHAPHU?

4. ChopMmynupyiTe OCHOBHON (PU3NYECKHIT 3aKOH, JIKAIIUN B OCHOBE U3y4aeMOro SIBJICHUS HIIH
nporecca?

5. Kakumu ¢usnueckumu cBoiictBamu 00J1a1at0T MaTepUalibl, O KOTOPBIX Bbl pacckazanm?

6. B ueM 3akitogaeTcst MPUHIIUMI MEXaHU3Ma JIeHCTBUS yCTPOHCTBA, O KOTOPOM BBl paccKaszaiu?
7. Kak M0oxHO ocnabuTh (YCHJIUTB) dPQPEKT ACHCTBUS SABJICHHUS WIIM MPOIECCa, O KOTOPOM BBI
pacckazanu?

8. UTo HOBOT'O BHI Y3HAJH, KOT/1a TOTOBHIIM pedepat?

9. Kak paccmarpuBaeMoe BaMU siBJICHHE (ITPOIECC, 3aKOH, YCTPOHCTBO) MOXET OBITh
HCIOJb30BaHO B Baleil Oyaymiel npodeccuoHanbHON 1eATeIbHOCTH?

10. Kakue ucTOYHUKH HMH(POPMAIMKM, KOTOPBIC BbI MCIIOJIB30BAIM IPH MOATOTOBKE pedepara,
00JIBIIIE BCETO BaM IIOMOIJIM U COZCPIKaay 0oJiee MOJHYI U MHTEPECHYIO 11 Bac HHMOpMaIio?
11. TToyemy BbI BBIOPAJI UMEHHO 3Ty TEMY JJIsl COOOIICHHMS?

IIpouenypa onenuBanus pedepara
Ha 3anmry pedepara, cocTosmIyo U3 10KjIala U OTBETOB Ha BOpockl, otBoautes 10-15
MHHYT.



ITpu ouenke pedepara UCHOIB3YETCS CAEAYIOLNE KPUTEPUU:

— COOTBETCTBUE pedepaTa 3asBJICHHON TEME, TOCTABJIEHHOMN 1[€IM U 3aa4aM;

— pOOJIEMHOCTh TEMBI WU €€ aKTyaJbHOCTb;

— HOBU3HA WA OPUTHHAIBHOCTH MOJTyYEHHBIX PE3YJIbTATOB;

— riyOrHa ¥ IOJIHOTA PACCMOTPEHUS TEMBI;

— JloKa3aTenbHas 0a3a, apryMeHTHPOBAHHOCTh, 00OCHOBAaHHOCTD BHIBOJIOB IO TEME;

— JIOTHYHOCTB, CTPYKTYPUPOBAHHOCTS, LIETIOCTHOCTh U3JIOXKEHUs pedepara;

— pedeBas KyJbTypa HpH 3amuTe pedepaTta (CTHIb H3JI0KEHUS, SICHOCTb, YETKOCTb,
JaKOHUYHOCTb, KPAacoTa S3bIKa, y4eT ayJUTOPUH, SMOIIMOHAIBHBIN PUCYHOK PEUH, T0XOIIHBOCTD,
NYHKTYaJbHOCTb, HEBEPOAILHOE CONPOBOXKICHHUE, OXKHMBIICHHE peun adopu3MaMH, MpUMepaMH,
[ATATaMH U T.11.);

— UCII0JIb30BaHHUE CCHIJIKU Ha MH(QOPMALIMOHHBIE PECYPCHI (CAlThI, IUTEPATYPA);

— HaIJITHOCTh U NMPE3eHTa0ebHOCTH (eciin Tpedyercs);

— CaMOCTOSITEIbHOCTh CY)KIEHUIl, BJIaJiCHUE MaTepualoM, KOMIETEHTHOCTh IO TeMe
pedepara.

Ecnu 3ammTa pedepaTta CBOIUTCS K KPaTKOMY COOOIIEHUIO 5 — 7 MUHYT M HE MOXKET JaTh
HOJHOTO MIPEJCTAaBJICHUS O IPOBEACHHON paboTe, TO OLIEHUBAIOTCSI OTBETHI Ha BOIPOCHI.

Kpurepun ouenku

3a 3amuTy pedeparta BHICTABIACTCS OLICHKA!

«3auTeHo», ecau pedepar COOTBETCTBYET KPHUTEPHSIM NPOLEAYPHl OICHWBAHUSA U
00y4aroImuiics OTBETHJI Ha BCE MPEMJIOKEHHBIE BOIPOCHI MPAaBHIBHO, YETKO, YOEAMTENBHO,
IIOKa3aB XOPOILKE 3HAHHUS 10 TeMe pedepaTta U MPOAEMOHCTPHPOBAJ BIaJCHUE MAaTEPHAJIOM;

«He 3auteno», ecnu pedepar HE COOTBETCTBYET OOJNBIIECH YaCTU KPUTEPHEB MPOLIETYPHI
OLICHMBAHMA U 00YYaIOLIHMIiCS OTBETHII HE HA BCE MPEUIOKEHHBIE BOITPOCHI; TPOJIEMOHCTPHUPOBAIT
HETIOJIHOE BIIAJICHUE MaTepuajoM Mo TemMe pedeparta, JOMYCTHI HECKOJIbKO CYIIECTBEHHBIX
OUIMOOK MPH OTBETE.
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