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[Ipu pazpaboTke pabodei mporpaMMbl Y4eOHOH JUCIIMIUINHEI B OCHOBY TTOJIOKCHBI:

1) ®I'OC BO no nampasienuto noarotoBku 05.03.06 «DKoJI0THsS U MPHUPOAONOIb30BaHNE» (YPOBEHB
OakanaBpuaTa) yTBepKIeHHBIH MUHHCTEPCTBOM HayKH U BhIciiero oopasosanus PO «07» aBrycra 2020 r.,
npukas Ne 8§94

2) VYueGHBIN IUIaH OCHOBHOM 00pa30BaTENBHOM MporpaMMel It HampasieHus moarorosku 05.03.06
«DKOJIOTHS ¥ TIPHPOIOTIONH30BAHIESY, TIPOMHIH « IKOIOTHS» 0m00peH YueHbM coeroM PI'EOY BOT'AY
Cesepnoro 3aypaiss ot «31» mas 2024 . [Ipotokox Ne 14

Pabouas nporpamma y4eOHOM TUCITMILTUHBI (MOTYJIs1) 0JJ00peHa Ha 3aceTaHuu Kadeapbl DHeproodecneyeHus
cebcKoro xo3siicTBa ot 31 mast 2024 1. ITporokor Ne9

3aBeayronuii kadeapoi 57,,% N.B. CaBuyk

Pabouass mporpamMma y4eOHON IUCHMIUIMHBI (MOAYINsl) OAOOpEeHa METOAMYECKOH KOMHUCCHEH
uHCTUTYyTa OT «31» Mas 2024 r. IIpotokon Ne 8
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1. llepevyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHUsI 110 JUCIUITIUHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pa30BaTeIbHO MPOrpPaMMbI

HAy4YHOTO U
MaTeMaTHYECKOTO
[IUKJIOB MIPH PEIICHUN
3a/1a4

B 00JIaCTH DKOJIOTUU U
MPHPOIOTIONB30BAHHUSI

(hU3UYECKUX SIBJICHUN
JUTSL pEIICHUS 3a71a4 B
00JIACTH DKOJIOTHU U

MIPUPOIOIIONB30BaAHHUS

Koo PesybTaTh! WNunukartop IIepeueHb mIaHUPYEMBIX
Komne- JOCTHKEHUS pe3yNbTaToB 00yUeHUs 110
OCBOCHUA
meHyuu KOMIIETEHIIUU JUCLUILINHE
3HamMb:
- CoBpeMeHHBIC (PU3UUYECKIE IPEICTABICHHS
00 OKPYIKAOIIEM YEJI0BEKa COBPEMEHHOM
Mupe.
-OyHIaMeHTAIbHBIC (PU3MUECKUE IOHATHSL;
3aKOHBI U SIBJICHUSL; TPAHHIBI UX
Croco6eH IpUMEHSTh TPUMCHIMOCTH. .
6aSOBLIe SHAHHS I/IH'ZOH_K-l -Ha3HatquI/Ie U NPpUHIUIIBI ACUCTBUA
BaXHEHIINX (PU3UIECKUX MPUOOPOB.
(hyHIaMEeHTaIhHBIX MIPUMEHSET 0a30BbIe [—
pasAciIoB HayK O 3HAHUS PU3NICCKUX - OObBsICHATL OCHOBHBIE HaOJIOaeMbIE
OIIK-1 3emite, ecTeCTBEHHO- 3aKOHOB U aHAIN3a

MPUPOJHBIC ¥ TEXHOTCHHBIC SBJICHUS U
apdektsl ¢ no3uuuu  (QyHIAMEHTaIbHBIX
($U3NIECKUX MPEICTaBICHUN.

-PabGoraTts ¢ ammaparypodt s (QU3HMUECKUX
uccrnepoBanuid.  [IpoBoauTs  pu3MUECKUit
SKCHEPUMECHT W OILCHUBATH IIOTPEIIHOCTD

HU3MEpEHUH.
enadems:
- HaBeikoM mpoBeneHus  Quznueckoro
SKCIIEPUMEHTa, B TOM YHCJIC MPABHILHO

9KCITyaTHPOBAaTh OCHOBHBIE TIPHOOPHI H
o0opyoBaHNe B COBPEMEHHOH (uzmueckoi

nabopaTopuu.

2. MecTo TMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbI
JlanHas JUCLUMIUIMHA OTHOCUTCS K bnoky 1 wactu  QopMupyemoil  ydacTHHKaMu

00pa3oBaTeNbHBIX OTHOIICHHI.

JucuuruinHa uzydaercs Ha 1 kypce Bo 2 cemecTpe 1o ouyHoi ¢opme o0ydeHus, Ha 1 kypce

B 2 ceMecTpe - 3a04HOI opme.

3. O0beM TMCHUTLUIMHBI U BUABI y4e0HOii padoThI

OO011ast Tpy1I0€MKOCTh TUCHHILIMHBI cocTaBisgeT 108 yacos (3 3aueTHBIX eIUHMII).

Bun yuebHoit paboTsl dopma oOyueHus
OYHast 3a04yHast
AyauTOpHBIE 3aHATHA (BCEro) 48 12
B mom uucne: - -
JIEKIMOHHOT O TN 16 6
CeMHHapCKOro TUMa 32 8
CamocrosiTelibHas padoTa (Bcero) 60 94
B mom uucne: - -
ITpopaboTka MmaTepuana JeKIUH, 30 70
MOJITOTOBKA K 3aHATHUSM
CaMocTosTeNnbHOE U3yUEHUE TEM 12
KonTponbHbie paboThl 24
Pedepar 18
NunuBuayansHOE 3a1aHUE
Bug npoMexyTo4HO# arTecTanyu:
3a4eT
O01mas Tpy10eMKOCTb:
94acoB 108 108
3a4€THBIX €UHUI] 3 3




4. Conep:xanue TUCHUILTHHBI

4.1. Conep:xkaHue pa3aejioB JUCHMIIMHBI

HaunmenoBanme
pasmerna TUCIUILTAHEL

Coneprkanue pasziena

2

3

duznueckue
OCHOBBI MEXaHUKH

Beenenne B ¢usuky. IIpenmer ¢msuku. CoBpemeHHas (u3nKa Kak
KylbTypa HaOJIOJCHWIA, MOJICIIMPOBAHUS, 3KCIICPUMEHTAIBHOTO
WCCIEIOBAHUA W KOJWYECTBEHHOTO TPOTHO3WPOBAHUS  SIBIICHUH
npuponbl. CBs3p QU3MKKA ¢ ApyruMu HaykamMu. OTHOCHTENBHBIA U
NpUOJIVDKEHHBIA  XapakTep JIIOOBIX HAONIOJCHUH U U3MEPCHUM.
OCHOBHBIE ¥ IPOU3BOIHBIE €INHUIIHI H3MEPEHHS (PU3NIECKIX BEITUIHH.
OCHOBBI KHHEMATHUKH. XapaKTEPUCTUKHU MOCTYATSIILHOTO JIBUKCHUS U
BpalIaTeIbHOTO JIBVOKCHUS. MexaHndeckoe IIBIKCHHE.
XapaKkTepUCTHKH TIOCTYIIATEIBHOTO JBIDKEHUS: TpPaeKTOpHUs, MYTh,
NepeMelIeHne, CKOpOCTh, YCKOpeHHe (CpeHee U MIHOBEHHOE),
TaHTEeHIIMAThHOE u [EHTPOCTPEMHUTEIHHOE. B3anmocssi3b
XapaKTePUCTHUK MPH MPSIMOIMHEHHOM U KPUBOJIMHEHHOM JIBUKCHHUU.
XapaKTepUCTUKU KUHEMATHKH BpAIIaTEIbHOTO JBIXKCHUS: YIJIOBas
CKOpPOCTb, YTIIOBOE YCKOpEHHe (CpelHee U MTHOBEHHOE). B3anMocBs3b
XapaKTePUCTUK.

JluHaMuKa MOCTYNaTeIbHOrO JBMXKEHHS. JIMHAMUKA TOCTYIATEIBHOTO
IOBIDKeHMs. Macca Tela, B3anMojeiicTeie u cuna. 3akonsl Herotona (1,
2, 3). @®yHaaMeHTalbHblE B3aUMOJEHCTBUS U BUIBl CHJI. 3aKOH
W3MEHEHUS UMITYJIbCa, 3aKOH COXPAaHEHUSI UMITYJIbCa B U30JIHMPOBAHHOMN
cucreme. Pabora, MomiHoOCTh, dHeprus. |'paduueckoe m300paKeHHE
paboThl. 3aKOH COXpaHEHUS TOJHON MEXaHUYECKON YHEPTHH.
JuHamMuka ~ BpamaTenhbHOTO  JBMOKEHUS.  MOMEHT  HHEpUIUHu
MaTepuaTbHOU TOUYKH, Teia. MOMEHT Bpararomieii cuibl. OCHOBHOM
3aKOH JUHAMHUKH BpallaTeIbHOTO ABMKEHMS. (2-if 3akoH HbroToHa).
DHeprus NOoTeHINAFHAS ¥ KHHETUYeCKast BPAIlaTEIbHOTO JIBHKEHHSL.
Mexanndeckue konebanusa. Pesonanc. ['apmoHndeckoe xonebaHue u
€ro XapaKTEepUCTUKH: CMENICHHE, aMIUTUTyJa, 4dacrtora, (asa.
YpaBHeHue Kosiebanus u ero rpaguk. Marematuueckuid u pusndeckuii
MasTHUKU. BeiBog popmyiel mepuosa. 3aTyxaromue 1 BEIHY K /ICHHbIE
KoneOaHusi, aBTOKONeOaHWs.  Pe3oHaHC, e€ro TpOsBIEHHE U
rcrnoip30Banue. Bubpanysi.

BonnoBeie mporieccel. [IpomonbHble W TonepedHbie BOMHBL [lnHa
BOJIHBI, WHTEHCHBHOCTh, YypaBHEHHE BOJHBI. 3BYK, HWH(Pa3BYK,
VIBTPa3BYK, XapaKTEPUCTHKH 3BYyKa. VCIOMB30BaHHME aKyCTHYECKUX
BosiH. KorepentHble BoyHBI. OTpakeHUe 3ByKa. BONHOBBIC sBIEHUS:
mudpaknysi, nHTephEpeHIus. Y CIOBHS MakCUMyMa U MHUHHMYyMa.
O®poutr BonHbl. [Ipunnun Trolirenca — @peHens. OJIEMEHTHI
CIIEITUATHFHON TEOPUH OTHOCUTEITHLHOCTH.

MonexynspHas
du3uka u
TEPMOJMHAMHKA

OcnoBaeble nonoxenns MKT. [Ipeanocsuiky 1 oneITHOE 000CHOBAHUE.
l'a3pl, nuaeanvueiit ra3. JJaBnenue raza. OCHOBHOE ypaBHEHUE TEOPHUU
HJIeaJbLHOro Tras3a.

I'azoBble 3akoHbl. YpaBHeHue MeHaeneeBa-Knanelipona. YpaBHeHue
COCTOSIHUS MACAIbHOIO Ira3a.

Pacmipenenenue sHEpruy 1O CTETICHSAM CBOOOIBI.

ITonsatre o umcie creneHe cBoooanl. Unciio creneHei cBo0OIbI
MOJIEKYJIbI UeanbHOTo ra3a. Teopema boibliMaHa 0 paBHOMEPHOM




pacnpeacicHun OHCPTrun oo CTCIICHAM CBO60,Z[I>I. Cpe,I[HSISI
KHHCTUYCCKasA DOHEPrusd, NpUXOoAdInasca Ha OAHY CTCIICHb CBOGOZ[LI

MOJIEKYJIBI.
[TonHas kuHETHYECKas: SHEPTHsl MOJIEKYJIbI Ta3a. BHyTpeHHss sHEprust
OO0 Maccel Ta3a. MONEKYISpHO — KHHETHYEeCKOe TOJIKOBAHHE

Temneparypsl. AOcComoTHas TeMieparypa. YIelbHbIe U MOISIPHBIE
TEIUIOEMKOCTH Tra30oB. DOU3MYECKH CMBICI MOJIIPHOW Ta30BOM
TIOCTOSTHHOM.

CrpoeHmne >KHAKOCTEH © TBepAblX Tel. (OcoOCHHOCTH CTPOSHUS

JKUJIKOCTEH U TBECPABbIX TCII. BHy’[’peHHCe MOJICKYJISIPHOC JaBJICHUC B
KUIOKOCTH. HOBCpXHOCTHOC HATsKCHUC U CBO6OZ[Ha$[ OHEPTH.

MornekynspHele  SBIEHHS B JKHAKOCTSIX.  CMauyuMBaeMocTs,
HecMaunBaeMocTh. Kammmisipuele siBneHusa. da3oBble NpeBpalleHus,
JIUarpamMma COCTOSHUS BelecTBa. VMcmapenne, KoHASHCAIs, KUTICHHE.
®dazoBele npeBpainieHus. HacolieHHbld map. JlaBieHne HachIIEHHOTO
napa. Kpurudeckas temmneparypa. AOCONIOTHAas, MaKCHUMaJIbHAas,
OTHOCUTEJIbHAs  BIaXHOCTb. Touka  pocwl. [lnaBnenue wu
Kpuctauuzanus. Bo3roska.

1-e Hayano tepMmonuHamMuku. PaboTa, coBepiiaemas mpu M3MEHEHHU
o0bema rasa.

AmmabatHbiii Tporiecc. PaboTta ammabaTHOro mporecca, aanadaTHOeE
W3MEHEHUE O00beMa rasa, aauadaTWYecKUil Mpolecc B TPHUPOJE H
TEXHUKE.

WneanpHas TeruioBas MalvHa.

Kpyroseie mnpomeccol. WneanpHas TterioBas MamuHa. [Ipsmoit u
obpatHbi k. Lukn KapHo. 2-e Hayano repMoiuHaMUKH. DHTPOITHSL.
3-e HavaJjo TepMOJANHAMHUKH.

SHCKTpI/I‘leCTBO n
MarHe€Tu3m

DIEKTPUYECKOE TOJIe. XaAPAKTEPUCTUKU DIECKTPOCTATUYECKOTO TOJIS:
HaIpsSOKEHHOCTb, JIMHUM HANpPSDKEHHOCTH, HAMpPSDKEHHOCTh  OJIS
TO4YEYHOTo 3apsana. OgHOpPOIHOE MoJie, MOTEHIMA, MOTEHIMA OJI
TOYEUHOTO 3apsia. OKBUIOTCHIIMAIBbHBIE TIOBepxHOCTH. CBi3b
HaIpsSHKEHHOCTU U NOTEHLIMANIA.

OnekTpoeMKOCTh.  KoHAeHcaTopbl.  DIEKTPOEMKOCTh  ILIOCKOTO
KOHJIGHCATOpa. JHEPrusi 3apsOKeHHOTO  MPOBOAHHUKA.  JHEPTHUs
3apsOKEHHOTO KOHZACHcaTopa. JUdIeKTpUK B 2IEKTPUIECKOM TIOJIE.
Onextpuyeckuil Tok. I'eneparop, croponnue cuisl. IC. 3akoH Oma
JUTSL ydacTKa 1end, B quddepeHnnanbHoi popme it 3aMKHYTOH ey,
Tokx B MeTammmieckux MpoBoAHHKAX. COMPOTHUBIICHHUE, 3aBUCHMOCTH
YACIBHOIO  CONPOTHUBIICHUS  NPOBOJAHHMKA  OT  TEMIEPaTyphL.
Tepmopesucropsl. PaboTa 1 MOIITHOCTE TOKA.

[TomympoBoHUKH. Tunel  OPOBOAMMOCTH  TOIYIPOBOIHHUKOB.
CobcTBeHHassT W TpPUMECHas  IMPOBOAMMOCTh.  3aBHCHMOCTH
MPOBOJIMMOCTH TOJYIPOBOAHUKOB OT TemiepaTypsl. llpumenenue
TIOJTYTIPOBOTHUKOB, WX MCIIOIH30BAHUE B CEIIHCKOM XO3SHUCTBE.
MarnauTtHOe 1osie. VICTOYHUKN MarHWTHOTO TOJIS, €T0 OOHApYyKEHUE H
n3o0paxkeHne. XapaKTEPUCTUKA MArHUTHOTO TIONS:  WHIIYKITUS
MAarHUTHOTO MOJIsI, JIMHUM MHAYKIUHU. 3akoH Ammepa. 3akoH buo —
Capapa — Jlammaca, ero mpuiiokeHusl. XapaKTEepUCTUKH MarHUTHOTO
1OJIsI 3eMIIN.

JnamarHeTvky, TIapaMarHeTHKW, (eppoMarHeTHKH. MarHuTHas
MpOHUILIaeMOCTh.  [IOTOK  MarHMTHOM  WMHAYKUMM. MarHuTHBII
ructepesuc. Kospuurupras cmra. MarHuTOMSITKHE U MarHUTOXKECTKHE
MaTepuabl.

ONEeKTpOMAarHWTHAsS WHIAYKIUSA.  ODJEKTPOMArHUTHBIC  KOJECOAHWS.
CBobonHbIe u BBIHY/ICHHbIE KosieOaHusl. Pe3onanc.

OnekTpoMarauTHas WHIyKIusa. 3akoH dapanes. mpaBwmwio JleHra.




[epemennsrii Tok. Tpanchopmaropsl. Toku @yko. CaMOMHAYKIHA,
OJ1C, HHIYKTUBHOCTE. Y paBHEHUs MaKcBea.

4, Onruka Caer kak 2mekTpoMarautHas Boina. [lornomenue cBeta. 3akoH byrepa.
®orodddexT: BHEmHWA W BHYTpEeHHHH. 3akoHBI (oTodddeKTa.
Kpacnas rpannma Qotoadderra. Xumuueckoe OeWCTBHE CBETA.
[apHukoBbIi 3G HEKT.
Orpaxkenne w© mnpenomienne. HWurepdepenmusa. KorepeHTHbIC
HUCTOYHHUKH M METOJbI X MOJyYCHHUSA. Y CIIOBHS HHTEP(HEPEHIIHOHHOTO
MakcUMymMa W MHUHHMyMa. HHTephepeHIMOHHbIE  KapTHUHBI,
co3llaBacMble PA3MUYHBIMH HCTOYHWKaMH. Jluppaknus cBera u e
nposieieHus.  JludpakunonHas pemérka. YCIOBHS —MaKCHMyMa,
MuHuMyMa. EctectBeHHblli cBer. llonmspusoBaHHBIH cBeT. 3aKoH
Majoca. BpamieHrne mIOCKOCTH KOJeOaHM TOMSIPHU30BAHHOTO CBETA.
Ilpunoun pecTBUg mnojsipuMerpa. SBiIeHHE UM XapaKTEPUCTHKU
TEIUIOBOTO JIyYEHCIYCKaHUs W JydenoriomeHus. 3akoH Credana-
Bbonpumana. 3akon Buna.
5. AToMHas U sifiepHas | SlnepHas Mojenb CTpoeHHs aToMma. JIMCKPETHOCTh SHEPreTH4ecKHX
pusnka coctosHuii aroma. [loctynarel bopa. ATomHoe sap0, u30Tomnbl. CreKkTp
aToMa BOJIOpOJIa, IpaBuiio oToopa. YpaBHenus [llpenunrepa.
PamnoakTHBHOCTh, €CTECTBEHHBINH CPOK pPaJHMOAKTUBHOCTH. O, P, Y —
W3IyvYeHue. BiusHHEe pagMOaKTUBHOCTH HAa IKU3HEACATEILHOCTD
OpraHu3MoB. 3aKOHBI paIMOAKTUBHOTO pacnajna. [lepuoa momypacnana.
Cpennee BpeMs JKM3HU. AKTHBHOCTH DJIEMEHTA. OJEMEHTapHbBIC
YaCTHULbl, UX XapaKTEPUCTUKU. [[yain3m CBONCTB MUKPOYACTHULL.
4.2. Pazgesnl JMCUUILIMHLI M BUABI 3aHATHIA
ouHas popMa O0yICHHUS
No HaumenoBanue pazaena Jlexumonnoro | CeMUHapCKOTO CP Bcero,
/I JIACITUTIITAHBI THOA THNA 4acoB
1 ®u3nYeCcKrue OCHOBBI MEXaHUKH 4 8 12 24
2 MonekynspHas pusuka u 4 8 12 24
TEPMOJIMHAMUKA
3 DNEKTPUYECTBO U MarHETU3M 4 6 12 22
4 Ornrtrka 2 6 12 20
5 AToMHas U sifepHas pu3nKa 2 4 12 18
Uroro: 16 32 60 108
3aouHas popma oOyueHus
Ne HanmenoBanue pasnena Jlexmonnoro | CeMHHapcKOro CP Bcero,
/T JACITUTITAHBI THNA THTIA 4acoB
1 ®u3nyecKrue OCHOBBI MEXaHUKH 2 2 20 24
2 MonexkynspHas pusuka u 2 2 20 24
TEPMOIMHAMUKA
3 DNEKTPUUECTBO U MarHeTU3M 2 2 20 24
Orntrka - 2 10 12
4 AToMHas 1 siiepHas GuU3nKa - - 10 10
5 ®u3nyecKrue OCHOBbI MEXaHUKH - - 14 14
HUroro: 6 8 94 108




4.3. 3aHATHS CEMHUHAPCKOTro THNA

No No TpynoemkocTb(4ac)
1/ paszena Tema oyHast 3a04Has
JUCLUTUTHA
HBI
1 2 3 4 5)
1 1 O0 wu3mepeHHH  (PU3MYECKMX BEJIMYMH H O 2 2
MOTPELIHOCTSIX U3MEPEHUI.
2 [Tonsitue cumnpl. 3akoHbl Hpl0TOHA B MHEPLIMATBHBIX 2 -
CUCTEMax OTCYETA.
3 Ornpezerienne IIOTHOCTH TBEPOTO TeJa MPaBUIbHOMN 2 2
reOMEeTPUUECKON (GOPMBI.
4 2 Ornpenenenue MJIOTHOCTH CBIITYYHX TeI 2 -
BOJIIOMEHOMETpOM JlepMoHTOBa
5) OcnoBHoe ypaBHenue MKT. CnenctBust u3 Hero. 4 2
Pacnipenenenue sHEpruu 1Mo CTETEHIM CBOOO/IBI.
BHyTpeHHs1s 2HEprus UAeabHOTO rasa.
6 Onpenenenne KodhGHUIMEHTA BA3KOCTH KUIKOCTH 2 -
meTtooM CToKca
7 3 H3ydeHne XapaKTepUCTUK 3JIEKTPOU3MEPHUTEIbHBIX 2 2
npubopoB. Pacuer norpenrHocreit u3MepeHHit
8 DNeKTpUdecKoe ToJe. XapaKkTepuCcTUKU 4 -
IEKTPOCTATUYCCKOTO TIOJIS: HAMPSHKCHHOCTbD, JIMHUU
HANPSDKEHHOCTH, HAIPSHKEHHOCTh MOJISL TOYEYHOTO
3apsaa. OAHOpOAHOE MOoJe, MOTEHIUaN, MOTEHIIHAI
MOJIsS TOYEHHOTO 3apsija.
9 N3ydeHue 31eKTpon3MepUTENbHBIX TPHOOPOB 2 2
10 4 Onpenenenvie  AAUHBL  BOJHBI € IOMOIIBIO 2 2
TUGPAKIIMOHHON pelIeTKH
11 ®oTo3¢dexT: BHEIIHNA M BHYTPEHHUH. 3aKOHBI 4 -
dotorddekra.
12 5 ®opwmymna [Tnanka. ®otosrddexr. KBantoBbIit 2 -
MEXaHH3M TMOTJIoNIeHUs cBeTa. DOTOHBI.
13 SnepHast MOJIENIb CTPOCHUS aTOMA. 2 -
Hroro: 32 12

4.4. IpuMepHasi TeMATHKA KYPCOBBIX MPOEKTOB (padoT) (ne npedycmompeno OIIOII).

5. Opranu3anms caMoCTOATEIbHOI padoThl 00y4aIOIMXCS 10 AUCHUTIIMHE

5.1. Tunbl caMOCTOSATEIbLHOMH PAadOTHI U €€ KOHTPOJIb

Tun camocTosiTeIbHOI PadoThI ®dopma o0yueHust Texymuii KOHTPOJIb
OYHas 3a04Hast

[TpopaboTka MaTepuana JEKIHH, 30 70 TectupoBanme

MOJITOTOBKA K 3aHATHUSM

CamocrosaTenbHOe N3yYeHHE TEM 12 TectupoBanue

Pedepar 18 3ammTa

KonTtposnbHbie paboThI 24 3amura
BCETO YaCOB: 60 94




5.2. YueOHO-MeTOANYECKHE MAaTEePHAJIbI IJIsl CAMOCTOSITEILHOI PadoThI:

1. Meroanueckue yka3aHus A1l CAMOCTOATENFHON paboThI 0 quctumnae Ousnka
IUISL CTY/IGHTOB OYHOHM M 3a04YHOM (OopM OOydeHHMs IO HAIpPaBJICHUIO MOATOTOBKM buomorws, /
Cocr. E. A. IIpockypsixkoBa. — Tromens: I'AY CesepHoro 3aypaibs, 2015. — 61 c.

5.3. Tembl, BBIHOCMMbIE HA CAMOCTOSITEJILHOE U3yYeHHe:
(coznacno mabnuye nynkma 5.1)
1. Bonnossie npotieccsl. [IpoonbHbie U nonepeyHbie BOMHBL. JJIMHA BOJIHBI, ”THTEHCUBHOCTb,
YpPaBHEHUE BOJIHBI.
2. 3ByK, nH(Pa3BYK, yIAbTPA3BYK, XapaKTEPUCTHKH 3BYKa. VICIIOIb30BaHUE aKyCTHUECKUX BOJH.
KorepenTnsie BoiaHbL. OTpa)keHUE 3ByKa.
3. DIIeMEeHTHI CTIeUaTbHOM TEOPHH OTHOCUTEIILHOCTH.
4. Ctpoenue KuaKocTel 1 TBepAbIX Tesn. OCOOEHHOCTH CTPOCHHUS KUAKOCTEH U TBEPABIX TEIl.
BuyTtpennee MosieKyIIpHOE JaBICHHUE B )KUIKOCTH.
5. @a3oBsie npeBpaiienus. Hacoienusiit map. /laBienue naceieHHoro napa. Kpurnueckas
TeMrieparypa. AOCONIIOTHAs, MAKCUMAaJIbHAs, OTHOCUTENIbHAS BJIAKHOCTh. TOYKa POCHI.
6. [InaBnenue u kpucramumsanus. Bozronka.
7. 2-e HaYaJIO TEPMOIMHAMUKH. DHTPONHUS. 3-€ HAYaI0 TEPMOIMHAMUKH.
8. DnexkTpoMarHuTHast MHAYKLUA. DIeKTpOMaruuTHele konebanusi. CBoOOHbIE U
BBIHYK/ICHHBIE KOJICOAHMSI.
9. [lepemennsriii Tok. Tpancpopmatopsl. Toku @yko. Camounaykius, 9/C, UHAYKTUBHOCTb.
VYpaBuenus Maxkcsemia.
10. 3akon Masnroca. Bparnienue miockocTu kojaebaHuil oaspu30BaHHOTO cBeTa. [IpunHnumn
JIEUCTBUSA MOJAPUMETPA.
11. DneMeHTapHbIE YACTHUIIBI, UX XapaKTEPUCTUKH. J[yann3m CBONCTB MUKPOUYACTHIL.

5.4 Temsl pedepaToB
Posib HOBBIX T€XHOJIOTHI B pa3BUTHH OOIIECTBA.
Hcropus pa3BUTHSA KIACCUYECKOW MEXaHUKHU.
Mup AUCKpETHBIX 00BEKTOB — MEXaHUYECKHUX YaCTHII.
Cunel MTHEPLUY U KJIACCUUYECKask MEXaHUKA.
I'mpocKoIbl ¥ UX IPUMEHEHUE.
Hcnonb3oBanue 3Hepruu BeTpa.
[TpumeHeHne BUOPOBO3AECHCTBUIA.
Bo306HOBNIsSIEMbIE ICTOYHUKHU 3HEPTHUH.
Bonopoanas sHepreruka.
. HetpaaumonHuslie METOIbI aKKYMYJINPOBAHUS YJHEPTUH.
. 'mppoarHamMuyeckas HEyCTOMYMBOCTD KUJIKUX CPEL.
. DHEpreTUYeCKre pecypcsl MUPOBOTO OKEaHa.
. MarautHas 06paboTka BOJIbI.
. IlepcnieKTUBBI UCIIOJIB30BAaHUS MAJIBIX TUAPOIIEKTPOCTAHIUN.
. BubparroHHbIe TEXHOIOTHH.
. Pe3oHaHCHBIE M3MEPUTEIBHBIE METOIUKH.
. Ucnonp30BaHne BOJTHOBBIX TPOLIECCOB B COBPEMEHHBIX TEXHOJIOTHAX (YAapHas BOJHA).
. Mcrionbp30BaHKe SABICHUN IEPEHOCA B COBPEMEHHBIX TEXHOJIOTHYECKUX IIPOLecax.
. Teopust B3pbIBa. [IpuMepsI ee UCTIONb30BaHUS.
. Cunepreruka. KoHuenuus camoopranusanuy.
. CuHepreTuka u 3KOHOMHKA.
. Outponus. Uneun U. IlpuroxxnHa u ux npuMeHEHHE.

CoNoORrWDNE

NNNNRPRPREPRERRRRER
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23. DHeprus. DHTponus. XUMHUYECKUI MOTEHIIMAN U TePMOIUHAMUYECKAst TEOPHS
XUMHUYECKOT'O CPOJICTBA.

24. IlpuMeHeHHe TEeTI0BbIX HACOCOB.

25. DHeprust OMoMacchl.

26. SIBnenus nepeHoca: nuddy3us, TEMI0NpPOBOAHOCTh, BHYTPEHHEE TPCHHUE.

27. DNeKTpOCTaTHIECKUE MPUCTIOCOOTICHUS U YCTPOUCTBA.

28. CBs13b (PU3UKH C €CTECTBEHHBIMU HAyKAMH.

6. DoHJ O1LIEHOYHBIX CpeacTB 1Jisi MIPOBEACHUA HpOMe)l(yTO‘IHOﬁ aTrrecranmum
oﬁyqamumxca o JTUCHUIIJIMHE

6.1 IlepeyeHbr KOMIETEHUHMH H OLEHOYHbIE CPEACTBA HHAUKATOPA JOCTHKEHHS

KOMIIeTeHIH
Koo " [Tepeuensb mIaHUPYEMBIX HaunmenoBanue
HAUKATOP JOCTHUIKCHUA
Komne- PE3YyIbTAaTOB O6y‘~IeHI/I$I 10 OLCHOYHOI'O CPCACTBA
KOMIICTCHIIM
meHyuu JUCLHUIIIIMHE
3Hamb: TecT
- CoBpeMeHHbIE Qu3nYecKue
[pe/ICTaBICHUs 00 OKpYIKaloLIeM
4eIOBEeKa COBPEMEHHOM — MHPE.
-OyHIaMeHTabHbIE (PU3MICCKHE
MOHSITHSL; 3AKOHBI U SBJICHHUS;
TPaHUIBI UX TPUMEHHUMOCTH.
-Ha3nauenue v IPUHIIUIIBI
JIEUCTBUS BaXKHEUIINX
¢usnvecKkux mprubdOPoB.
ymemp:
VIJ-20mk-1 mpiversier - OOBSICHATD OCHOBHBIE
HaOJIoaeMble  TIPUPOJHBIE |
6a30BbIC 3HAHMS PUBHYCCKUX | rexporennbie ABICHNMS I s pexTol
3aKOHOB U aHAJN3a ¢ mno3unuu (yHAAMEHTATBHBIX
OIIK-1 (hm3uYeCKUX SBICHUN TS (U3NIeCKUX MPeCTaBICHAN.
pelieHus 3a1a4 B 00J1acTh -PaGorars ¢ ammaparypoil s
SKOJIOTHHU U br3rUIecKux HCCIIEI0OBAHHUIA.
MPUPOJIOTIOIE30BAHMS IIposoaus busmraecknit
9KCIIEPUMEHT U OLICHUBATh
HOTPELIHOCTb U3MEPEHUI.
enaoemo:
- Hasbikom MIPOBENCHUS
(U3MYECKOTO ODKCIEPUMEHTa, B
TOM qucIe NpaBUIbHO
9KCILTyaTUpOBaTh OCHOBHBIE
npubopsl M 000OpyIOBaHHE B
COBPEMEHHOU ¢u3nuecKoit
naboparopuu.
6.2. IIkaJjabl OlleHUBAHUS
HIkanaa OLCHUBAHUSA TCCTUPOBAHUSA HA 3a4€TEC
%6 BBLINMOJIHEHUS 3aaHUA Pe3yabTar
50 - 100 3aUTEHO
meHee 50 HE 3a4TeHO




6.4. TunoBble KOHTPOJIbHbIE 3aJaHUSI WJIN HHbIE MATePUAJIbI:

YkazaHbl B IprJIoKeHUH 1.

7. IlepeyeHb OCHOBHO U IOMOJTHUTEIbHON YUeOHOM JIUTepaTypbl, HEOOXOTUMOM 115t
OCBOEHHS TUCHUILITUHBI

a) OCHOBHAs JIUTepaTypa

1. TanuieikoBa-bymkesuy, M.M. ®usmka: ydeOnuk. B 2 u. Y. 1. MexaHuka.
MonekynsipHast GuU3MKa U TEPMOJAMHAMHUKA. DIIEKTpudecTBO U Maruetusm / M. U. TamsikoBa-
bymkeBu4. — 2-¢ u3a., ucnp. — Munck: Beimaiimas mkona, 2014. =303 ¢. .— Pexum moctyma:
http://e.lanbook.com//.— DBC «Jlauby.

2. TamuieikoBa-bymkesuy, .M. ®usuka : yueonuk. B 2 u. Y. 2. Ontuka. KBantoBas
¢usuka. Crpoenue u pusnueckue cpoiictra Bemecta / M. U. TauuibikoBa-bymkesud. — 2-e u3.,
ucnp. — Munck: Beiuniimas mkona, 2014. -232 c.

3. Jlorynosa, 3. B. IIpaktukym no ¢usuke : yauebHoe nocodbue / 3. B. JlorynoBa. —
Owmck : Omckuit 'AY, 2020. — 87 c. — ISBN 978-5-89764-833-7. — TekcT : 37eKTpOHHBIN //
Jlanb : anexTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/136149

0) 10NOTHUTEIbHASI JINTEPATypa

1. Tpodumona, T.. CoopHEK 3a1a4 110 Kypcy ¢pu3uku: yaed.mocodue. — M.: Beicmias
mkoJja, 1991. — 303 c.:mm.
2. bnoxuna, M.E.PykoBoncTBO K sabopatopHbIM paboTaM IO METUIIMHCKOH |

o6uosornyeckoil ¢uzuku: yued.mocooue / M.E.bnoxuna, M.A. Dccaynosa, I'.B. Mancyposa. —
M.: Ipoda, 2002. — 288 c.:ui.

3. Bonbkenmreitn, B.C. COopHuk 3amau no obmemy kypcy ¢usuku / B.C.
Bonwskenmrreitn. —CI16.: Kamxusiii mup, 2007.- 328 c.: ui.

4, I'pabosckuii, P.U. Kypc ¢dusuku: yuedbnoe nocodue/ P.U.I'pabosckumii. — CIIO.:
Jlanb, 2012. — 608 c.

1. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
"UnTepHer"
1 Jlekmum 1o  Dusmke [DnexTpoHHbII pecypc] —  peXuM  JIOCTyma:
https://www.youtube.com/channel/UCoFET4xcduyXFGdAjnNWG8yw
2 Jlexmmu 1o Dusmke [Onextponnblii  pecypc] — pexum jgoctyma: - https:/Ims-

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

9. MeToauueckne yKa3aHus JJIs 00y4al0mMXcs 10 0CBOEHHIO THCHHILIHHBI
1. ®usuka: YuebHOe nocoOue 1Mo BBITOJIHEHUIO KOHTPOJIbHBIX paboT [DeKTpOHHbIN BapuaHT] /
Cocr. II. A. IIpokonuos, E. A. IIpockypsikoBa. — Tromenb: I'AY Cesepnoro 3aypanbs, 2017. -
125 c.

10. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOT Ui
1. Onepannonnas cuctema Windows (JTHIIEH3MOHHO-TTPOTPAMMHOE 00eCIIeYeHHE)

2. ITaket npukinagabeix nporpamm MS Office 2007 (yHuBepcuTeTCKas IULCH3MS )
3. DUOC Moodle

11. MaTepuajbHO-TeXHHYECKOEe o0ecnedeHne TUCIUTITUHBI

1-23 JIabopaTopus ONTUKU: Y CTAHOBKA [Tt M3MEPEHUS JUTHHBI BOJIHBL. TU(GPAKIINOHHAS PEIIeTKa,
JNIEKTpUYECKasl JlaMIla, MHKPOCKOIN, CTEKJISHHBIE IUIACTUHBI, MHKPOMETpP, BaKyyMHBII
(OTORIEMEHT, S3TaJOHHAs JIaMIIOYKa, OINTHUYECKash CKaMbs, MHKPOAMIEPMETP, BOJBTMETD,
IIOTEHIIUOMETP, COCAUHUTEIIBHBIE ITPOBOJIA.


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 JlaGopatopusi STEKTPOCTATUKYU U AJICKTPOJAUHAMUKH: aMIIEPMETPBI, BOIBTMETPHI Pa3THUHBIX
BUJIOB, TMOTEHIMOMETP, BOJBTMETpP, AMIEPMETP, COMPOTUBIECHUE HArpy3ku (peocrar), KoY,
ucrounnk nutanus 200 B, manTorpad, peocrar, K4, 30H], HCTOYHUK mutanus S50 B,
TEPMUCTOpP, Mara3uH COINPOTUBJICHUS, TEPMOMETP, TalbBAHOMETp, KIIIOY, IOTECHIUOMETD,
JJICKTPUYECKasl TUINTKA, TAaHTCHC - TaJbBAaHOMETP, IMOTEHIMOMETP, IEpPEKIIIoYaTellb, KOMIlac,
ncToUYHUK Toka 50 B.

1-18 JlabGopaTopus MEXaHUKH W MOJEKYJISpHOH du3uku: [IpubGophl mo onpeneaeHuo mIOTHOCTH
TBEPIOTO TeJa (aBTOPCKOE MCIOIHEHHUE), M0 U3YYCHHIO KOJIEOATEIbHOTO JABIKEHHS (aBTOPCKOE
WCIIOJIHEHHE), 110 U3YYCHHUIO BPAIATEIHHOTO ABMXKEHUS (aBTOPCKOE MCIOJIHEHUE), 0 U3yUYEHUIO
BpAIllaTeIbHOTO JBMKEHHSI (ABTOPCKOE HCIOJHEHHE), IO ONPEICNICHUIO SBIIEHUS BSA3KOCTU
KHUJIKOCTH, K03(h(puimeHTa moBepXHOCTHOTO HATSHXKEHUS KHUJIKOCTU (aBTOPCKOE UCIIOTHEHHUE).

12. Oco0eHHOCTH OCBOEHHUS AUCHUIUVIMHBI IJIA HHBAJIHUIOB U JUI ¢ OrPAaHUYCHHBIMH
BO3MOKHOCTSIMM 310POBbS

OOyuenue oOyyarolUXcsi C  OrPAaHUYEHHBIMM  BO3MOXKHOCTSIMH ~ 3JI0pOBbs  IIpU
HEOOXO/JMMOCTH OCYIIECTBJIETCS Ha OCHOBE aJalTHUPOBAHHOM pabodel mporpammsl C
UCIIOJIb30BAHUEM  CHELMAIBHBIX METOJOB OOy4YeHMs M  JWJAKTUYECKHMX  MaTepuasios,
COCTAaBJIEHHBIX C YYETOM OCOOCHHOCTEH ICUXO(U3NYECKOTO pPAa3BUTHS, HHIUBUAYAJIbHBIX
BO3MOXKHOCTEH M COCTOSTHUS 3JIOPOBBSI TAKUX 00yJarOIIUXCs (00yJaroImerocs).

B nensax ocBoeHus yueOHON IporpaMMbl TUCHMILIMHBI MHBAJIUAAMU U JIMLIAMU C OTPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/J0POBbs 00€CIIEUNBAETC:

*  JUIsl UHBAJIMJOB U JIUI C OTPAHUYEHHBIMA BO3MOXKHOCTSIMHU 370POBbsI 110 3PEHHUIO:
pa3MelieHre B JOCTYNHBIX JUIsl 00Y4aroIMXCs, SABJSIOIIMXCS CIEHBbIMU WIN CIa0OBUASIIUMY,
MecTax U B alalTUPOBaHHON (hopMe cripaBOYHOI HH(OPMAIMK O pacliCaHUM y4eOHBIX 3aHATUM;
IPUCYTCTBHE ACCUCTEHTa,  OKA3bIBAIOLIET0 00y4aronieMycss HEOOXOJUMYI0  TIOMOIIIb; BBIITYCK
QIbTEPHATUBHBIX (DOPMATOB METOAMYECKHX MAaTEpUaloB (KPYMHBIA MPpUPT minayauodaiiis),
ucnoiib3oBanue Bepcun caira s cinabosuasmux ObC IPR BOOKS wucnenuanbHOTrO
Mo6miibHoro nmpuioxenus IPR BOOKS WV-Reader (mporpamMmmbl HeBU3yalbHOTO10CTYNA K
uH(pOopMalny, NpeJHa3HAYEHHOM JIJIs1 MOOMIJIBHBIX YCTPOWCTB, pa0OTAIOIINUX HAONIEPALIMOHHON
cucteme Android u i0S, xoropast He TpeOyeT crenualbHO 00yYEHHOTOACCHCTEHTA, T.K. JIFOIH
¢ OB3 no 3penuio paboTaroT CO CBOUM YCTPONHCTBOM MPUBBIYHBIMCIIOCOOOM, UCIIONb3YS
CIEMAJIbHBIE IITAaTHBIE IPOTPaMMBl JJI HE3psUuX JirojeH, ¢ KoTopeiIMuIPR BOOKS WV-
Reader nmeer nosHy0 COBMECTUMOCTb);

* Ul MHBAJIUJAOB U JIML C OTPAaHUYEHHBIMM BO3MOXXHOCTSIMHU 37J0POBbS 110 CIIyXY:
Ha/IJIeKaIMMU 3BYKOBBIMH CPEJCTBAMU BOCIIPOM3BEICHUE HH(POPMALIUY;

* Uil WHBAJIWJAOB M JMI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3[0pPOBBS, HMMEIOIINUX
HapyLIeHUs. ONOPHO-JBUTAaTEIbHOTO ammapara: BO3MOXKHOCTh OECHpPEeNsSTCTBEHHOIO JIOCTYIa
oOydaromuxcsi B yueOHble TOMEIEHUS, TyaleTHbIe KOMHAThl U ApYyrue nomeunieHus kadenpsl, a
TaKXe MpeObIBaHUE B YKA3aHHBIX MOMEIICHHUSX.

OObpazoBanue 00y4YalOUIUXCSl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0pPOBbSI MOXET OBIThH
OpPraHM30BaHO KaK COBMECTHO C JPYTUMH OOYyYaroIMMUCS, TaK U B OTJENbHBIX IPYIIax HIU B
OTJIEIIbHBIX OpPraHU3aLHUsX.



[Ipunoxenue 1
MuHHCTEPCTBO HAYKH U BbICIIEr0 00pa3oBaHusi PO
®I'BOY BO I'ocynapcTBeHHbIN arpapHblii yHuBepcuTeT CeBepHOro 3aypalibs
NHXeHEPHO-TEXHONOTUYECKUN UHCTUTYT
Kadenpa OueproodecneueHuns cenbCKoro Xo3aicTaa

®OHJA OLHEHOYHBIX CPEACTB
ITo yueOHoM qucturnae «Ou3nKa

mutst HanpaBiieHus oarotoBku 05.03.06 Dkomorus u mpuUpoI0TI0Ib30BAHUE
npoduib IKOI0TUS

YpoBeHb BrICIIEr0 00pa3oBaHus — OaKagaBpuaT

Pa3zpaboTtunk: KopueB C.M., 1OUEHT, K.II.H.

YTBepkJIeHO Ha 3aceJaHuH KadeIpbl

mporokon Ne _ 9 oT« 31__»_ mas 2024 1.

=
3aBeayromuit kadeapoit /[/ N.B. CaBuyk

Tromenn, 2024



KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OUEHKMU 3nannii,
YMEHUii, HABBIKOB M (MJIH) ONBITA 1eSITeJIbHOCTH, XapaKTepU3yIolue 3Tanbl
(opMupoBaHus KOMIIETEHUMI B Mpo1ecce OCBOCHNUS TUCHUILTHHBI
KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbBI ONEHKH
3HAHMI, yMEHNi, HABBIKOB U (WJIH) ONbITA 1eSITeJIbHOCTH, XapaKTepu3ylomme
Tanbl POPMUPOBAHUA KOMIIETEHIMIA B IIpoIecce 0CBOECHHS JUCHUILIUHbBI

DOU3HKA

BOHpOCbI K 3a49€Ty

Koow Bonpocwi k 3auemy
KOMHnemeHyuu
1. Mexanuueckoe IBUKeHUE. Bl MEXaHUYECKOTO IBUKEHUSI.
2. CkopocTh 1 YCKOpEHHE IPH MTOCTYIATEIIEHOM H BPAIaTeITbHOM
JIBWKEHUSIX. CBSA3b MEX]y JINHEUHBIMU U YTJIOBBIMHU
XapaKTEePUCTHUKAMH.
3. Cunsl Bunel cun. 3akons! HetoToHA.
4.  Nwmnynec. 3akoH coxpaHeHust umnyiabca. MomeHT cuiibl. Hepuus Touky,
tena. Teopema llItelinepa.
5. OcHOBHOE ypaBHEHME JMHAMUKH BPAIIATEIbHOTO ABUKEHHUSL.
6. KonebaTenbHoe ABIKEHUE, €T0 XapaKTePUCTHKU. BbIHY X I€HHbIE
OIK-1 koseOaHus. Pezonanc.
Crioco (;GH 7. Pabota, MOIITHOCTBH, SHEPT U
HIpHMCHSTH 8. Tlomnas sHeprus. 3aKOH COXpaHEHHS YHEPTUH.
6330Bb1C 9. Mexannveckue BOJIHBL. Buibl BosiH. YpaBHEHHE BOJTHBI. AKYCTHKA.
SHAHIS 10. T'mapoaspoavHamHKa.
11. Ocnosusbie nonoxenus MKT. OcnoBroe ypaBuenne MKT.
q)yHiifIiHTan 12. WneannHblii ra3. YpaBHenue Menneneesa — Knaitnepona. M3omnporieccsr.
13. TepmomuHamuyeckue mapameTpbl. BHyTpenHss sneprus. Teruora u
paszesnoB HayK pabora.
0 3emre, 14. 1,2 3akonbl TepMogrHAMUKU. OOpaTHMbIE 1 HEOOPATUMBIE POLIECCHI.
€CTECTBEHHO- KIIT,
HayHtoro u 15. CsaoiicTBa )XUIKOCTEH, KATUIIJISIPHBIE SIBICHUS.
MATCMATHHCCK | 9 6 Kpucransl, 1eeKTsl KPUCTAIIIOB, TEIIIOEMKOCTh TBEPABIX TEIL.
OrO IIHIIIOB 17. DnexkTpuyeckuii TOK B METaIax, B MOJTYIIPOBOJIHUKAX, B DJICKTPOIHUTAX.
TP PCLICHIH 18. DnekTpocTaTHyeckoe MoJe, ero XxapakTepucTuku. 3akoH Kymnona.
3gj:[aq Teopema 'aycca.
B obJlact 19. TIpoBOIHUKH B 3IEKTPOCTATUIECKOM TOJI€. DIEKTPOEMKOCTh
KojIoTHH 1 nmpoBoHUKa. KoHzaeHcaTopsl.
MPUPONOTIONDES 1 5 Hwsnextpuku. [lonspuzanns au3aeKTpukoB. Buiel nosmspuzanuu.
OBAHHA JusnexkTpudeckasi IpOHULIAEMOCTb.
21. Tlomsatue compoTHBIeHUS. 3akoH OMa JJIs ydacTKa ICTIH.
22. 3axon Owma mis nenu, conepsxkamieit DJ1C. TemnoBoe nelicTBre ToKa.
3akoH [[>xoyins — Jlenna.
23. TlonynpoBOAHUK M €ro CBOMCTBA. Buibl mpoBoguMocTH
MIOJTYTIPOBO/IHUKOB.
24. DnexTpUyecKHii TOK B razax.
25. MarHuTHOE TI0JIe, €r0 XapaKTePUCTUKU. 3aKOH AMITepa.
26. JleilicTBME MarHUTHOTO T0JI HA IPOBOJHMK U 3apsij, cujia AMmepa u

cuna Jlopenna.




27. BemiecTBO B MArHUTHOM I0JI€, AMAMarHEeTHKH, TapaMarHeTUKH,
(beppoMarHeTHKH.

28. HWunykuus [IMII. 3akon buo — Capapa - Jlamaca.

29. DnexrpomarautHas uaAykuus. Camonnaykius. Onbitel @apases.
NHIyKTUBHOCT.

30. IlepeMeHHBII TOK, 3JI€KTPOMAarHUTHBIE KOJIEOAHUSI.

31.  Ortpaxenue u npeaomieHue cBeTa. [loaHoe oTpaxeHue 1 UCIOIb30BaHHEe
3TOTO SIBJICHUS B ONTHYECKHX MPUOOpax.

32. Hntepdepennnms cpera. cronb30BaHue JaHHOTO SBJICHUS.

33. Hudpaxuus ceera. Audpaxnuonusiii criektp. Judpakunonnas pemerka.

34. Jucnepcus cBeta. CnekTpbl. CIEKTpabHBIA aHATH3.

35. Tlornomenue cBeta. YIbTpaduoIeTOBOE U YIBTPAKPACHOE U3ITyUECHHUSL.

36. TermmoBoe uznyuenue. 3akoH Kupxroda, Credana-bonasiimana, Buna.

37. KBaHTOBBII MeXaHU3M U3TydeHHs (TIOTIIONIeHUs ) cBeTa. Dopmyna
[Imanka.

38. ®otonsl. Porodrddexr. YpaBuenue DitHmrerina 1t poTorddekra.

39. Monenu atoma. [Toctynatst bopa. [Tpuniun [Taynu.

40. Jromunecuennws. [lpaBuno Crokca. 3akoH Basuiosa.

41. PeHTreHOBCKOE M3JIydeHHe, ero (pu3mueckue u ONoIOrHIecKre
CBOMCTBA.

42. JlazepHoe M3TydeHHe, ero (u3ndecKre 1 OMOIOTHIECKHE CBOMCTBRA.

43. CocrtaB U cTpoeHUe sijipa. SlnepHble peaKium.

10.
11.
12.

HpnMeprle 3alaYU JJIA MOATOTOBKHU K 3a4€Ty

HukenunoBass mpoBosoka juHOM 100M u momaaesio momepeyHoro cedenust 0.5 MM?

BKJIIOYEHA B IIeTlb ¢ HanpsbkeHueM 127 B. Omnpenenure cuily TOKa B HEH.

JBa mpoBonHuka conporusieHrneM R1=1 Om, R2=3 Om coenuHeHsl nmocnempoBarenbHo. Cua
Toka 1enu [= 1 A. OnpenenuTs COMPOTHBIIEHHUE LIETH, HANIPSDKEHUE HAa KaXKIOM IPOBOTHUKE
¥ TIOJTHOE W TIOJTHOE HANPsHKEHNE BCETO YJacTKa eI .

Kakyto paboTy coBepuiaer sjieKTpojBUrarens 3a 1 4, eclim cuWia TOKa B LENH
anekTpoaBuratens 5 A, HanpsbkeHue Ha ero kiemMmax 220 B? KITJ{ asurarens 80%.

HNmeercst snekTpuueckas JamIila, pacCuuTaHHas Ha TOK MourHocThio 100 BT. ExenneBHo
namma roput B TeueHue 6 4. Haiitu pabGoTy Toka 3a oauu mecsn (30 mHe) U CTOUMOCTh
u3pacxoaoBaHHO# sHepruu npu Tapude 30 k. 3a 1 kBT u.

[Toe3n uepes 10 ¢ mociie Havaa nBKeHHS MprUoOpeTaeT ckopoctsh 0,6 M/c. Uepes kakoe BpeMst
OT HayaJsa JABMKEHHsI CKOPOCTb M0€3/1a CTaHeT paBHa 3 M/c?

Cuna 60 H coobmaer teny yckoperue 0,8 m/c?. Kakas cuna cOoOIIUT 3TOMY Telly YCKOpPEHHe
2 m/c??

Kakoe kom4ecTBO BEIeCTBa COIEPKUTCS B Tase, eciu pu gaBiennn 200 kl1a u temmneparype
240K ero oobem pasen 40 n1?

. Kakoii MarHUTHBIM NOTOK BO3HUKAET B KOHTYpe MHAYKTHBHOCTHIO 0,2 MI'H mpu cuie Toka
10 A?

Haiitu KIIJ[ pbryara nmomHumaromero rpy3 maccod 500 xr Ha BbicOTy 4 MeTpa, eciu
3arpayeHHas pabora pasua 25 000 JIx.

Paccunraiite paboTy 1e6eaKu mpu moabeMe GpeBHa Maccoit 120 Kr Ha BBICOTY 3 M.

Haiinute Bec Tpy3a o6bemom 5 M° ¢ muotHOCTHIO ApeBecuns 800 Kr /A,

[TepByro MOJIOBMHY BPEMEHH CBOETO JBIKEHHSI aBTOMOOWIIb JBUTAJICS CO CKOPOCTHIO v1=80
KM/4, a BTOPYIO TOJIOBUHY BpeMEHH - cO cKopocThio V2=40 km/4. KakoBa cpemnsis
CKOpOCTb V JBH)KEHUSI aBTOMOOMJIS?
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Teno manmaer ¢ BeIcOThl h = 19,6 M ¢ HavansHO# ckopocThio vo=0. Kakoii myTh nmpoiaeT Teno
3a nepByto u nociennioro 0,1 ¢ cBoero ABMKEHUS?

Koieco Bpalaercs ¢ yrioBbIM yckopenueM 2 pan/c? . Uepes Bpems t = 0,5 ¢ mociie Havana
JBUKEHHS TI0JIHOE ycKopeHue koneca a=13,6 cwm/c? . Haiitu paguyc R xoneca.

[[Tapuk BCILIBIBAET € MOCTOSSHHOM CKOPOCTBIO V B KHUIKOCTH INIOTHOCTh KOTOpPOHl B 4 pasa
0oJbIIEe INIOTHOCTH MaTepuaia mapuka. Bo ckonbko pa3 cuna tpenust Frp, 1eficTByroIas Ha
BCIUTBIBAIOIIMI IIAPUK, OOJIBINIE CHIIBI TSDKECTH Mg, NEHCTBYIOIIEH Ha 3TOT MApUK?

Ha koHIIaXx BEpPTHKaIbHOIO CTEp>KHS YKpeIUleHbl JBa TIpys3a. LleHTp Macc 3tu rpy30B
HAXOJUTCSI HWXKE CepeIuHbl CTep kHA Ha d=5 cM. HaifTu 1ymHy cTepikHs, eCli U3BECTHO, YTO
NepUo MallbIX KOJEOAHUN CTEp)KHS C rpy3aMu BOKPYT TOPHU30HTAJIBLHOM OCH, MPOXOAsIIen
gyepes ero cepenuny, T=2 c¢. Maccoii cTepHs 0 CpaBHEHUIO ¢ MAaCCOU TPY30B MpeHEOpeUb.
HaiiT yrioByo CKOpOCTh: a) CyTOYHOTO BpallleHus 3emMiin; 0) 4acoBOM CTPENKU Ha 4Yacax; B)
MUHYTHOH CTpEJIKM Ha 4Yacax; I') MCKYCCTBEHHOI'O CIIyTHHMKAa 3€MJIM, JBMKYILErocs IO
KpyroBoii opbure c mepuomom BpamieHus T = 88 muH. KakoBa nuHEWHHas CKOPOCTh V
JBYDKEHUS 3TOTO MCKYCCTBEHHOTO CITYTHHKA, €CIIM M3BECTHO, YTO €r0 OpOHTa PacrojokKeHa
Ha pacctosHuu h =200 kM oT moBepxHOCTU 3emiin?

Touka ABMXKETCA MO OKpPYX)HOCTU paguycoM R = 10 ¢cM C MOCTOSHHBIM TaHI'€HIMAJIbHBIM
yckopeHueMm at. HailTu HOpManbHOE YCKOpeHue an TOuku uepe3 t=20 ¢ mocie Havana
JBUKEHHS, €CITU U3BECTHO, UTO K KOHILY ISITOr0 000poTa Mociie Havyaja ABMKCHUS JIMHEHHAs
CKOpOCTh TOYKH paBHa v=10 cm/c.

K Hutn noxsemeH rpy3 maccoil m = 1 kr. Hailtu cuny HaTskeHus HUTU T, €civ HUTH ¢
IPY30M: MOJHMMATE C YCKOPEHHEM a = 5 M/C?; OITyCKaTh C TEM K€ yCKOpeHHeM a = 5 m/c?,
Baron maccoit m = 20 T. IBMXKETCS paBHO3aMEIJIEHHO, UMEsl HayalbHYI0 CKOPOCTh Vo = 54
KM/4 1 yckopenwue a = -0,3 m/c?. Kaxas cuna Topmoskenus F nefictByer Ha Baron? Uepes kakoe
BpeMs t Baron ocraHoButcs? Kakoe pacCTossHUE s BaroH MPORAET 10 OCTAHOBKHU?
HeBecomblii 010K yKpeIuieH B BEpILIMHE JBYX HAKIOHHBIX IIOCKOCTEH, COCTaBISIOLIUX C
ropuzoHTOM yriibl 30° u 45°. Tupu 1 u 2 oguHAKOBOM Macchl m1 = Mz = 1 KI' COeTUHEHBI
HUTBIO U NEPEKUHYTHI uepe3 0sok. Haiftu yckopeHue a, ¢ KOTOpbIM JABHXKYTCSI TUPH, U CHITY
HaTspkeHust HUTH T. TpenuneM rupb 1 11 2 0 HaKJIIOHHBIE IJIOCKOCTH, a TAKXKe TPEHHUEM B OJI0Ke
npeHeopeys.

YenoBek Maccoit mi1 = 60 kr, Gerymmii co CKOpPOCTbIO Vi = 8 KM/4, JOTOHSIET TEJEKKY
maccoit mz = 80 kr, IBHXKYIIEHCS CO CKOPOCThIO V2 = 2,9 KM/4, M BcKakuBaeT Ha Hee. C kakoi
CKOPOCTBIO U 6yzeT maBurathes Tenexka? C Kakoil ckopocTsio U’ GyIeT IBHTaThCs TENEKKa,
€CJIM YeIOBEK Oexa el HaBcTpeuy?

Kamens maccoii 0.5 kr, npuBs3aHHBINA K BepeBKe JuIMHON 1=50 cM, paBHOMEpHO Bpalaercs B
BEPTUKAIBbHOM IUIOCKOCTH. HaTskeHne BepeBKM B Hu3LIel Touke okpyxHoctd T=44 H. Ha
KaKyl0 BBICOTY TMOJHMMETCSI KaMeHb, €CIIi BepeBKa OOpBIBAE€TCS B TOT MOMEHT, KOrja
CKOPOCTh HalpaBj€Ha BEPTUKAIBLHO BBEPX

Haiitu MomeHT mHepuMu J M MOMEHT uMIyibca L 3eMHOro miapa OTHOCHTEIBHO OCH
BpallEHHUSL.

K obony amcka maccoift m = 5 kr mpuioxeHa kacarenbHas cwia F = 19,6 H. Kakyro
KHHETHYECKYI0 dHepTui0 Wk Oy/ieT UMETh JUCK Yepe3 BpeMs t = 5 ¢ mociie Havaja JeHCTBHs
CUIIBI?

Honuszanuonnele cueTuuku ['elirepa-Mrosuiepa MMEIOT U B OTCYTCTBHE PaJUOAKTHUBHOTO
npenapara onpezaeneHasiii "don". [IpucyrcTBrue GpoHa MOXKET OBITH BBI3BAHO KOCMHYECKUM
U3Iy4YEHUEM WIM PaJUOaKTUBHBIMHU 3arpsi3HeHusMHU. Kakoll macce pajoHa COOTBETCTBYET
¢on, narommii oTOpoc cueTynka 3a S c.

IIpoueaypa oueHnBaHus 3a4era
3aueT npoxoauT B (popme TecTrpoBaHus ¢ ucnonb3doBanuem M1OC Moodle B

COOTBETCTBUHU C Trpad)MKOM MPOMEKYTOUHOU arrectanuu. OO0ydaromuicst TOMyCcKaeTcs K
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MIPOMEXYTOYHOM aTTecTaluu (3a4eTy) MO JUCIUIUIMHE MPU YCIOBUU TOCEIICHUS 3aHATUN U
YCHENIHOTO BBIMOJIHEHUS TEKYILEr0 KOHTPOJISI B TEYEHHE CEMECTPa, KOTOPOE BKIIIOYALT:

—TI0JIO’KUTENbHBIE OIICHKH 32 IPOMEKYTOUHbIE KOHTPOJIbHBIE PA0OTHI;
— ycnenrHoe co0ecejoBaHKE 10 TEMaM, BEBIHOCUMBIM Ha CAMOCTOSATENIbHOE U3yUECHUE;
B nmpotuBHOM citydae oOydarommiicsi HE JOMYCKaeTCs K MPOXOXKICHUIO TECTOBBIX 3aJaHHi, 710

MOJTHOH JJUKBU AU BCEX 3a,[[0J'DKeHHO0TCI>i.

Tect B cucteme Moodle Bxirodaer 30 BOmpocoB, B CllydyailHOM MOPSIKE BHIOPAHHBIX U3
OaHka BornpocoB. O0yuaromeMycs IPeI0CTaBISAETCs 2 TOMBITKU HPOA0JIKUTEIBHOCTBIO 45 MUHYT
Kakast

Kpurepun oueHku 3auera

Onenka «3a4yreno/He 3auTeHO» BBICTABIISIETCS] CHCTEMOM aBTOMAaTUYECKH COTIIACHO IIIKaJIe
OLICHUBAHMsI TECTUPOBAHUS HA 3a4eTe.

OneHka «3ayTeHO» BBICTABIISETCS, €CJIM HAaWIydllasl MOMBITKA PEIEeHUs] TECTUPOBAHMS
XapakTepusyercs pe3ysbraToM He Hike 50%;

Onenka «He 3auTeHO)» BBICTaBIIAETCS, €CIU PE3y/IbTaT HAMIYULIEH MOMNBITKUA PEILEHUS
TECTUPOBAHUS XapaKkTepu3yercs pe3yapTaTtoB Menee 50%.

BOIIpOCLI AJIA coﬁeceaosaﬂnﬂ mo TeMaM, BLIHOCUMBIM Ha CAMOCTOHATEJIBHOE oﬁyqeﬂne

Bonnossie npoueccsl. [IpoaoiabHbie U ONEpEYHbIE BOIHBI.

JlyivHa BOJIHBI, HHTEHCUBHOCTD, YPABHEHHE BOJIHBI.

3BYK, UHPPaA3BYK, YIbTPa3BYK, XapaKTEPUCTUKHU 3BYKA.
Hcnonb3oBanne akycTH4eCKUX BOJIH. KOorepeHTHbIE BOJIHBI.
OtpaxeHnue 3ByKa.

DneMeHTHI clieualbHON TEOPUN OTHOCUTEIILHOCTH.

Crpoenue xuaxocTeil u TBepbIX Tea. OCOOEHHOCTH UX CTPOCHHUSI.
BHyTpeHHEee MOJIEKYIIPHOE NABJIEHUE B KUIKOCTH.

da30BbI€ IPEBPALICHHUS.

Hacspiennsiit nap. /laBiieHre HACBIILIEHHOTO Tapa.

Kputnueckas remmneparypa. AOCOIOTHAasI, MAKCUMallbHasl, OTHOCUTEIbHAS BIAXKHOCTb.
Touka pocsl.

IInaBneHne n kpuctaumsanus. Bosronka.

2-¢ HavaJjI0 TePMOAMHAMUKU. DHTPOTIHSL.

3-e HavaJo0 TePMOIMHAMHUKH.

DneKTpOMarHuTHAs UHIYKIUS. DJIEKTPOMarHUTHbIE KOJIeOaHUs.
CB00o1HBIE U BBIHYKICHHbIE KosieOaHus. [lepeMeHHbIH TOK.
Tpanchopmaropsl. Toku Dyxko.

Camonnnyknus, 3/1C, ”HIYKTUBHOCTb. Y paBHEeHUs1 MakcBea.
3akoH Maittoca.

Bpamenue ninockoctu kosnebaHuii nmonspuzoBaHHoro ceeta. [IpuHumn aeictBys noaspumerpa.
DneMEHTapHBIE YaCTUIIBL, UX XaPAKTEPUCTUKH.

Jyanu3m CBOWCTB MUKPOYACTHIL

IIpouenypa onenuBanus codeceT0BAHUA

CobecenoBanne MPOBOAUTCS B (opMe HHAMWBHIYATBHOTO OIpoca AJis ONpeiesieHus
YPOBHS OCBOEHHOCTH OOYYaIOLIMMHUCS T€M, BBIHOCHMBIX Ha caMOCTOsTeIbHOE H3ydeHue. Kax
IpaBuiIo, cobeceoBaHNE IPOXOAUT Ha KOHCYIbTanuu. [IpenoaaBarens 3apanee npeaynpexaaet



oOyJaromierocst 0 Cpokax ImpoBeIeHUsI co0eceI0BaHus, TPEOOBAHUAX K TOJITOTOBKE MaTEpPUAIOB,
3HaKOMHT C BOIIPOCAMH K COOECEIOBAHUIO.

OTBeT Ha BOMPOC CUYUTACTCS MPABUIBHBIM, €CIIM MO CBOEMY COJCPIKAHHUIO MOJHOCTHIO
COOTBETCTBYET 3aJlaHHOMY BOMPOCY, COJIEPKHT BCE HEOOXOJMMEBIE TeopeThdecKue (HakThl U
000CHOBaHHBIE BBIBOJIBI, & €r0 M3JI0KEHUE IPaMOTHOE.

Kpurepun ouenku codeceqoBaHust
[To pe3ynpTatam cobeceoBaHms 00yUJaromeMycs BEICTABIISIETCS OLICHKA!

«3auTeHo», eciu OOydYalOIIMICS OTBETHJI Ha BCE MPEAJIOKCHHBIC BOIPOCHI, MOKa3aB
XOpOIllue 3HAHWS [0 W3YYCHHOW TeMe, MPOJEMOHCTPUPOBAT BIIAJICHUE MAaTEPHAJIOM IO
TEOPETUYECKHM BOIPOCAM M TPAKTHYSCKUM 3aJaHWSIM W/UIU JIOMYCTHJI HECYIIECTBEHHBIE
HETOYHOCTH/OIITUOKH TIPH OTBETE;

«He 3a4yTeHo», eciu OOydYalOUIMiiCS OTBETHJI HE Ha BCE MPEIUIOKCHHBIC BOIPOCHI,
MPOJCMOHCTPUPOBA HEIOJIHOS BJIAJICHUE MaTepUajIOM I10 TEOPETHYSCKUM BOIpOcaM |
MPAKTUYCCKUM 33JJaHHUSIM U JIOIYCTHJI HECKOJIbKO CYIIIECTBEHHBIX OLIMOOK IPU OTBETE.

3axaHusA NI KOHTPOJBLHOM padoThl

1. TToesx maccoit M = 3 -10° kr aBMXKeTCS ¢ HAYANBHOI cKOpocThIo v = 40 kM/4. OnpenenuTsh
CPEIHIOIO0 CUITy TOPMOXKEHHMS, €CIIM 110€3]] OcTaHaBiuBaeTcs 3a Bpems t = 1 muH 20 c. (416 kH)

2. Tlox neiictBUeM KakoW CHIIBI TSTH aBTOMOOMIIb Maccoil m = 3 1 Oyxer aBurathes: 1)
paBHOMEpHO, 2) ¢ yckopenueM a = 1 m/c?? [IpunsaTh cunmy TpeHus, pasHoii 0,1 Beca aBTOMOGOHIISL.
(2,94 xH; 5,94 xH).

3. CranbHOM TpOC MOJBEMHOrO KpaHa BblIepKuBaeT cuiy HaTsbkeHus T = 5 kH. Kaxoit
MaKCHMAaJIbHbIH I'Py3 OH MOKET HOJHATH ¢ yckopeHueM a =1,5 m/c?? (442 kr).

4. I'yceHUUHBbII TpaKTOp TAHET 3a cO0O0I MpHULIET IO CHETY Na MoJ03bsAX. ONpenenuTs CUIly
F TATM Ha KpIOKe TPakKToOpa, ecld OH JBMKETCS ¢ yckopeHueMm a = 1,84 m/c2. Kospdumuent
TpeHus nosno3seB o cHer u = 0,06. Macca npuniena m =3 . (7,3 xH).

5. OmpenenuTh CKOPOCTh BaroHa Macco m = 25 T K Hayaly TOPMOXXEHUS, €CIHU OH
OCTaHABJIMBAETCS 32 BpeMs t = 2 MuH 1o, AeiicTBueM cuibl TpeHus F =4 xkH. (19,2 m/c).

6. Onpenenuth yckopeHHe a, koTopoe cooOrraer Barony cuia F = 90 kH. Macca Barona m
=18 1. Kooddurment tpenns p = 0,05. (4,5 m/c?).

7. Onpenenuth cuiay HaTsbkeHHs T KaHaTa nmpu noabeme JaudTa maccoil m =1500 kr ¢
yckopenuem a =1,8 m/c?. (17,4 xH).

8. Barou JBUKETCA PaBHO3AaMEUIEHHO ¢ ycKopeHneM a = - 0,5 m/c?. HadanpHast CKOpOCTb
BaroHa vo = 54 km/4. Uepe3 CKOJIBKO BPEMEHU BaroH OCTAHOBUTCS U KaKOW MyTh IMPOHAET 10
octanoBku? (30 c; 225 m).

9. CranpHas POBOJIOKA BhIJIepkuBaeT cwty HaTsokeHus T = 4,4 kH. C kakuM HauOoIbIIuM
YCKOpPEHHEM MOXHO TOAHATH rpy3 Maccod M = 390 kr. moABEMIEHHBIH Ha 3TOM
IPOBOJNIOKE YTOOBI OHA MM ITOM He pasopsanach (1,46 m/c?).

10. OmpenenuTh CKOPOCTh, KOTOPYIO MOJNY4YUT moe3n yepe3 t =30 c mocie Havaia
nBrKenus, eciu kodddunument Tperus = 0,02. Macca moe3na m=5-10° r, cuna Taru mapoBosa
F =1,65 MH. (4,02 m/c)

11. DneKTpOTPaKTOp ABMKETCS CO CKOPOCTHIO L = 6,28 km/4. Kakoii myTh mpoiiaer TpakTop
70 TIOJHOM OCTaHOBKM IIOCJIE€ BBIKJIIOUEHUS JBUIATENsl, €CIUM CUjla CONPOTHBIEHUS
cocraBisier 0,3 cuel Tsoxkectu (0,52 m)

12. Onpenenuthb CUTy TATHU Ha KPIOKE TPAKTOPA, €CIIM YCKOPEHUE, C KOTOPBIM TPAKTOP BEJET
npuren, a =0,2 m/c?. Macca npunena m = 0,5 1, conporusnenne aemxenunto F= 1,5 xH (1,6 kH)



13. TleprneH UKyIsSpHO K CTEHKE COCyAa JETHT YacTHia macco m=4,65-10%° xr co
ckopocthio V=600 w™/c. Ompenenuts HMIIYJIbC, TIOJYYECHHBIH CTEHKOM TMpU  yIpyrom
coynapenun actuusl. (5,5-1072% ue)

14. Hlapuk maccoir m =200 r, ABUTAACH TOPU3OHTAIBHO, yAApWiCi O CTEHKY U TpHU
3TOM coobmua e umnynabc cuibl 1 =FAt = 4 Hc. Omnpenenauts cKopocTh IIapuKka B MOMEHT
yaapa. Yaap cuutath abcomoTHO ynpyrum. (10 m/c)

15. OnpenenuTs cuily TATOTEHUS JIBYX CONPUKACAIOIIMXCS MEIHBIX IIAapoB paguycoM R=
1 M kaxpiid. TTnotaocTs Memm p =8,9-10% kr/v®. (23,1 MH)

16. Ompenenuth yckopenue cBoboanoro najaeHus ten Ha Jlyne. Ilpunsats panuyc JlyHsl
R = 1740 kM, Maccy ee m = 7,33-10% kr. (1,61 m/c?)

17. Kakoe HampsbkeHHe BO3HHKAeT B CTaIbHOM Tpoce cedenueM S =7,1 cm® mpu
noJbeMe KIETH ¢ yriieM Maccoii m =1,5 T ¢ yckopenueM a =366,8 m/c?. (790 MIla)

18. ABTOMOOMIH Maccoil m =3 T OCTaHABIIMBACTCS MPU TOPMOXKEHUU 3a Bpemsi t = § ¢,
npoiing paBHO3amelUleHHO IyTh S = 50 M. HaiiTu HayaibHYyIO CKOPOCTH aBTOMOOUIA U
cuiy TpeHus npu topmoxeHuu. (12,5 m/c; 4,68 kH).

19. Ms9 ymai co CKOPOCTBIO Vo=20 M/C W, YJapHBIINCh O MOCTOBYIO, OTCKOYHJ BBEPX,
IIPU 3TOM CKOpPOCTh ero crtajga v =15 m/c. Onpenenuts MU3MEHEHHE HMIYJIbCca Msua, €CIU
[OTEPH KMHETHYECKOM SHepruu cocraBisitor T=8,75 JIx. (-3,5 kr-m/c)

20. Tpakrop bemapycr maccoit m =3340 Kr ABMXKETCS MO BBIIYKIOMY MOCTY CO
CKOpOCTBIO V =9 kM/4. OmpenenuTs CUIy AaBICHHUS Ha MOCT B BEpXHEH €ro 4acTu, €Ciu
paauyc kpuBu3zHbl Mocta R=146 wm. (32,6 kH)

21. Hlap maccoit m = 1 Kr ABWXKETCS MEPICHIUKYISIPHO CTEHE CO CKOpPOCTHIO v =10
M/C U OTCKakuBaeT 0e3 nmoTepu ckopocTu. ONpenesinTh CUr'y B3aUMOACHCTBUS 11apa cO CTCHOM;
Bpems B3aumozaeiicteus t = 0,2 c. (-100 H)

22. Jlna noabema 3epHa ma BbicoTy h =10 M yCTaHOBWJIM TpaHCIOp Tep C MOTOPOM
MotHocThio N = 4 kBt. Onpenenuts K. . 1. YCTAaHOBKH, €CJIM 3a BpeMs t=2 4 MOJHATO 3€PHO
maccoit m=40 T (10%)

23. Ompenenuth MOITHOCTh JBUTATENs, €Clii OH 3a BpeMs t =10 4 momaer B Oak
BOJIOHANOPHOK OGammu Ha BeicoTy h=20 M Bomy o6bemom V= 20 M. K. m. 1. ycTaHOBKH
80%. (136 Bt)

24. 3emcHapsj 3a BpeMs t =1 MuH. mepeMemaeT rpyHT o6bemoMm V= 1000 m3. Ckombko
SHEpPruM 3aTpaunBaeTcs Ha mepebpocky 1 M3 rpyHTa, ecinum Bo BpeMs paboTHI JBHTATENs
3eMCHaps pa3BuBaeT MoImHOCTh N=5,12 MBT. (307 x/Ix)

25. Jlebenka 3kckaBaropa 3a Bpems t = 10c mogHMMaeT KOBII ¢ 3eMiieid Ha BeIcOTy h =20
M. OnpenienuTh MOLTHOCTD JIBUTATENEN, KOTOpBIE MPUBOJIAT B IBH)KEHUE JIEOEIKY, €ClU KO 1 =
50%. Mac a xoBmaczemierd m =2,5t. (61,2xBT)

26. OnmpenenuTh cuiy AaBI€HHUS aBTOMOOMIJIS Maccof mM=5T Ha MOCT B BEpXHEi
€ro 4actu, eciu paauyc KpuBu3Hbl MocTa R=100 M. CkopocTh IBH)KEHHS aBTOMOOWIS V=36
km/4. (44,1 xH)

27. OnpenenuTs paanyc KpUBU3HBI MOCTA, IO KOTOPOMY JIBHIKETCST aBTOMOOMITH Maccoi m = 3
T CO CKOpOCThIO L =18 kM/4. Cuia gaBIeHUsE aBTOMOOMIISL HAa MOCT B BepxHei ero yactu F =26,4
kH. (25 m)

28. Kakyio MUHUMAJIBHYIO CKOPOCTh B TOPU30HTAIIBHOM HAIPaBJICHHUH CJIEIYEeT COOOIINTH
Tey, HaXOJAMEMYCsl Ha TTIOBEPXHOCTH 3€MJIH, YTOOBI OHO CTajo CIyTHUKOB 3emiu? [IpuHATH
pamuyc 3emn R=6400 xm, maccy m = 6-10%* xr. (7,9 km/c)

29. HckyccTBeHHBIM CHYTHUK oOOpamraercs BOKPYr 3eMJId 10 KpPYroBOW OpOWTE CO
CKOpOCTBIO V = 6,5 kM/c. OnpenenuTs BHICOTY CIIYTHHKA HaJ MOBEPXHOCTHO 3emiu. IIpuHATH
pammyc 3emmu R=6400 kM, Maccy m=6-10? kr. (3060 km)

30. OmpenenuTs HEHTPOCTPEMHUTENBHOE YCKOPEHHE, JIBUKYILErOCs MO KPyroBoil opbure
HCKYCCTBEHHOT0 cIyTHHKa 3emuid Ha BeicoTe h =200 kM Han 3emuieid. [Ipunare maccy 3emiau m
=6-10?* kr, paguyc R= 6400 km. (9,19 m/c?)



31. OmpenenuTh JMHEHHYIO CKOpPOCTh IBHMXKeHHA 3emian BOKpyr CousHna. TpaekTopuio
JIBUKEHHS CuMTaTh, Kpyrooil. Macca Comuma m=2-10%° xr, a paccrosnue or 3emnn 10
Comana R=1,5-10*! m. (29,8 xm/c)

32. Onpenenuth MOMEHT CHJIBI, ACWCTBYIOLINI Ha SIKOPH 3JIEKTPOMOTOpPa MOMIHOCThIO N
=1 BT, eciu oH Bpamaercs ¢ yactoroit N =12 ¢t (-13,2Hwm)

33. OmpenenuTs YacTOTy BpalleHUs IKOpsi MOTOpa, pa3BuBatoriero moumHocts N = 1,5 kB, ecru
MOMEHT cHiIbl M, nelicTByrommii Ha sikopb paBeH 8 H M. (29,8 ¢?)

34. MaxoBoe Koneco ¢ MoMeHToM uHepiuu J = 300 Kr-M Bparmaercs ¢ yactoroi n = 25 ¢,
Kakoii TopMO3siiiuit MOMEHT HaJ10 IPUIIOKUTH K KOJIECY, YTOOBI OHO OCTaHOBMIIOCH Yepes t =1 mun
nocie Havaga Topmoxenus? (-785 Hm)

35. Jluck Maccoil m =2 Kr KaTtuTcs 0e3 CKOJIbKEHUS 10 FOPU30HTAIBHOMN IJIOCKOCTH CO
CKOpOCTBIO U =4 Mm/c. HaliTi KHHETHYEeCKYI0 SHEpruto aucka. (24 J1x)

36. Jluck pammycom R = 20 cM m Maccoif m = 5 kr Bpamaercs ¢ gactotoid n = 10 ¢,
Kakoit TopMO31111ii MOMEHT CIIeAYeT MPHIOKUTH K AUCKY, YTOOBI OH OCTAHOBHJICS yepe3 t =5 ¢
mocie Hauaiga topmoxkenus? (-1,26 Hwm).

37. Omnpenenuts Maccy ColHL@a, 3Has CKOPOCTh JBMKEHUS 3eMiIM 110 opoute v=30 km/c.
JlnameTpopOuTH3eMIHIpUHATEpaBHEIM d=3 -107kM. (2-10%%r)

38. iuck Mac oit m=15kru pamuycom R=20cM Bparaercs mouHepiyy ¢ yactoroit N=10c™. Yepest
=5¢ TI0CJIe HAYATATOPMOKEHUSTUCK ocTaHoBUICs. Haii MomenTMopmossiieii cibl. (-3,77Hm)

39. OrpenenuTb4acToTyBPAILICHUSIMAXOBOTOKONIECa B BHIE CIUIOIIHOTOMcKapamycoMR=10cmu Mac ol
m = 5 kr,ecrmmozercTBIEMTOpMO3sieroMoMeHTaM =-2 H- M OHOCTaHOBHJICSITIO ICTEUEHNH BpeMeHH t= 5
c.(63,7¢?)

40. OmHOpOMHBIACTEP)KEHEMAC OMM=1KIH WIMHOK] =1M MOXKETBPAIATHCSB TOPH3OHTATBHOMIIIOCKOCTH
BOKPYIBEPTUKATBHON  OCH,IPOXOsIICYepe3erocepeMty. KakoeyriioBoeyCKOpEHHETIOY YU TITOTCTEPAKEHBIION,
nericTBueMBpaiiaromeromomenta M=0,1H-m? (1,2pazL/cz)

41. Jluck pagmycom R=20 cm u mMaccoii M =5 kr BpamtaeTcs ¢ yactoToii N =8¢ okomno ocw,
MPOXOAAIIeH yepe3 LEHTp AMCKa MEPHEeHAUKYISIPHO €ro IUIOCKOCTH. IIpm TOpMOXKEHUHM IHCK
OCTaHOBUWJICA 110 UCTEUYEHUHU BpeMeHH t =4 ¢. OnpenenuTb MOMEHT CHIIbI TPU TOpMOXKeHUH M. (-
1,26 H-m)

42. CrnornrHo# auck paamycoMm R =15 cM 1 Maccoid m = 2 Kr BpaIaercs ¢ 9acTOTOH n =
1200 Munt okomo ocu, mpoxojsiieil yepes HEHTP AMCKA MEPNEHAUKYISAPHO €ro MIOCKOCTH.
OnpenenuTh MOMEHT HHEPIMK JHUCKA U er0 KWHETHIecKyto sHepruto. (2,25 -102kr -M?;177
Hx).

43. MonoTunpHbIA GapabaH, MOMEHT HHepiuH KoToporo J =20 kr -M 2 . OmpenenuTs
BpeMs J10 TIOJTHOM OCTaHOBKM OapabaHa moJ AelcTBuEM TopMo3diiero Mmomenta M = -12,6 H-m.
(3 muH 20 c).

44, BapabaH MOJOTHIJIKH BpalaeTcs ¢ yacTotoit n = 180 munt. I[Ipu TOPMOKEHHH OH
OCTaHOBWJICSI IO MCTeYeHUU BpemeHu t = 6,3 c. Onpenenutb TOPMO3SIIUN MOMEHT, €CIIH
MOMEHT uHepiuu 6apadana J =400 kr - M2, (-1,19 xHm).

45. MaxoBuk ¢ MoMeHTOM uHepruu J = 40 Kr*M° HAYMHAET BpAILIAThCS MO IEMCTBUEM
MomeHTa cuiabl M =160 HM. Omnpenenutb Bpems, B T€YEHHE KOTOPOIr'O YIrioBask CKOPOCTh
Bo3pacrtaeT g0 ® =18,8 pan/c. (4,7¢)

46. YpaBHEHHE BOJHBI MMeeT BHI y =3 sin @ (t—x/v). Cxopocth BOJHBI L =10 M/c.
Onpenenuth ammutyay A v nepuoa T 3TOW BOJHBI, a TAKKE€ CMELICHHE Y TOYKH, OTCTOSAIICH
OT MUCTOYHHUKA KoJieOaHMii Ha pacctossHuM X=50 M, B MoMeHT Bpemenu t =55 c. (3 cm; 2 cm;
3 cm)

47. T'mpbka, MOJBEIIEHHAs K NPYXHUHE, KoJjiebaeTcs o BepTukanu ¢ nepuogom T = 0,5 c.
Onpenenutsb xKeCTKOCTh MpyxuHbL. Macca ruppku m =0,2 xr. (32 H/m)

48. OrnipenienuTh aMILTUTYy KoJeOaHHs HOKKM 3Bydalllero KaMepToHa ¢ yactoToi v = 400
I'u, ecniu MakcuManbpHasi CKOPOCTh KOHIIA HOKKHM v = 2,8 M/c. (1,11 mm)

49. OmnpenenuTs 4acTOTY V KOJIeOaHUs CTPYHBI, €CJIH MAaKCUMAJIbHOE YCKOPEHUE cpeiHei
Touku a = 4,8-10% m/c?, ammuryna koneGanms A = 3 mm. (200 I')



50. BosHa pacnipocTpansieTcst BAOJb MPSMOi co CKOpocThio L = 25 m/c. [lepuop konebanmii T =
0,02 c. Haiiti pasHocth (a3 xoneOaHUIl IBYX TOUYEK, HAXOIAIIMXCS HA yKa3aHHOM HPSMOM Ha
paccrostHuu X = 30 cM apyr ot apyra. (3,77 pan)

51. Touka coBepiIaeT rapMOHHUYECKHE KOJICOAHMS COTJIACHO YPaBHEHHIO X=5 sin 2t cM.
OmnpenenuTs CKOPOCTh TOYKM MO HCTEYCHHWH BpeMeHu t =1/6 ¢ or Hawana awxkenus. (15,7
cm/c)

52. MartepuanibHasi TOUKa KoJeOJeTcs MO 3aKOHY CHHYca. AMIUIMTYJA KojeOaHuil A =
10 cm, kpyrosas "acTota ®=3 cl. OnpeneauTh MakcHMAajibHbE CKOPOCTh M YCKOPEHHE
xone6momeiics Touku. (30 cm/c; 90 cm/c?)

53. OnpenenuTbh aMIUIMTYAY T'apMOHMUYECKUX KOJIEOAaHUH MaTepualbHOM TOYKH, €CIIU
ee MAaKCHMAaIbHOE YCKOPEHHE amax =50 cm/c® u mepuox xonebannii T =2 c. (5,07 cm).

54. Touka coBepliaeT rapMoHUYecKHue KojeOaHHs. MakcuMalbHas CKOPOCTh TOYKH U
= 20 cm/c, amruntyna konebanuii A =5 cm. Onpenenuts nepuoy konedanuid. (1,57 c).

55. Bomna qymmHHOM A =1 M pacrpocTpaHsieTcs O CKOpocThio U = 1 M/c, OnpenenuTrs
nepuoa kKonebanuu BoaHbL. (1 c).

56. OnpenenuTh CMENEHHE KOJICOIIOMIeHCs TOYKH 110 UCTEUYCHHH BPEMEHU t=1/24 c
1ocje Hayajia JABWKEHMs. Y paBHEHUE rapMOHMYECKOro Konebanus uMeet BUI X = 10 sin 4xt cMm.
(5 cm).

57. YpaBHeHHe KoJIeOaHUI TOYKH UMeeT BUI X = 2 Sin 51t cMm. OnpeienuTh MaKCHMaIIbHbIC
3HAYEHHs CKOPOCTH M ycKoperus Todku. (10 cm/c; 50 cm/c?).

58. OmpeenuTh Maccy MOJIEKyIbl aMmmuaka. (2,83 102%kr).

59. OmpenenuTh MIOTHOCTH YIIIEKUCIOro ra3a npu temneparype t =117°C u gaBnennn p =2
at™. (2,74 kr/md).

60. CKOJIBKO MOJIEKYJI COAEPIKHUTCS IMIPH HOPMAJTIBHBIX YCIOBHUSIX B K0J0e oobemom V=0,5 n?
(1,34-10%

61. CkOJIBKO MOJIEKYJT cofepkutest B M = 2 r kucnopoxa? (3,76-10%%)

62. OmpeaenuTs YrCI0 MOJIEKYJI BO3/IyXa Y IOBEPXHOCTH 3eMITH TIPH HOPMAJIBHBIX YCIIOBUSX
B o6bemax: 1) V=1 M, 2) V=1 cm? (uncmo Jlommmuara). (2,69-10%°m3; 2,69-10° cm )

63. OnpenenuTs naBieHue Bo3ayxa npu temneparype t =227°C, ecnu ero mioTHocts p = 0,9
kr/me. (1,29-10° ITa).

64. Jlo xakoif TeMnepaTypbl Hy>)KHO HarpeTh ra3, YToObI IPH HEM3MEHHOM JIaBICHUN 00beM
rasza ynsowicsi? HauaneHas Temnepatypa raza t = 27°C. (327°C)

65. OnpenenuTs MOJIEKYIISIPHYIO MacCy T'a3a, KOTOpBIH mpu Temiiepatype t =47°C u qapneHun
p = 2,02 atm. umeet mioTHOCTS p = 0,153 kr/M3. (2-107 kr/™MOTIB)

66. OmpenenuTh eMKOCTh OAJUIOHA, B KOTOPOM HAXOIUTCS KHCIOPOI Maccoid m = 4,3 KT 1ot
nasnenueM p = 15,2 MIla npu Temneparype t = 27°C. (22,1 n)

67. B 3akpbiToM OayuIOHE HAaXOIHWTCS ra3 MPHU HOPMAIBHOM aTMOC(epHOM [aBJICHUU U
temneparype t1 = 27°C. KakoBo OyieT naBieHue rasa, €l ero HarpeTb J10 remneparypsl t2 = 77°C?
(1,18-10° ITa)

68. Bamion s XpaHeHUs ra3oB, 00beM kortoporo V = 50 JI, HalOJHEH KHUCIOPOIOM.
OnpenenuTb Maccy KMCIOpO/1a, HAXOAIIEerocs B OaJIoHe; eci TeMieparypa BHyTpu ero t = 47°C,
nasienue p = 831 mm pr.cT. (66,5 1)

69. T'a3, HaxomuBekicsa npu temneparype t1 =17°C Harpenau npu HEU3MEHHOM JIaBJICHUH
TaK,, 4TO ero o0veM ynBousics. OnpeaenuTb KOHeUHYIo TemiepaTypy tz raza. (307°C).

70. ]l cBapkM HM3pacxoAoBaH Kuciopoa maccod m =32 kr. KakoB nomkeH OBbITH
MUHHUMAaJIBHBII 00BEM cOoCy/a ¢ KUCIOPOJIOM, €CIIM CTEHKH COCYy/la pacCCUYMTAHbI Ha JIaBJIeHUE P
=15,2 MIla? Temnepatypa rasa B cocyuae t=17°C. (15,8 n).

71. OmpeieTUTh TEMIEPaTypPy BOAOPOA, HMEIOMIEr0 IIIOTHOCTE P = 6 KI/M° IpH JaBICHHH [
=12,1 MIla? (486 K).

72. OnpenenuTh INIOTHOCTH BO3ayxa mpH Temmeparype t =307°C u maBimenuu p =1 atm.
(0,59 kr/v®).



73. OnpenenuTh NaBlIeHUE ra3a ¢ KOJIMYECTBOM BEIIECTBA V = 2 MOJIb, 3aHUMAIOIIET0 00bEeM
V = 6 1 npu Temneparype t = -38°C (650 xIIa).

74. OnpeaenuTs MIIOTHOCTH BOJIOPO/IA, Co31aroliero npu temneparype t =27°C nasnenue p =
250 arm. (19,7 xr/m®)

75. OnpenenuTs MOJSIPHYIO MacCy L ra3a, y KoTopoil rpu temmneparype t =58°C u naBnenuu
p = 0,25 MIla motHocts p = 4 xr/M°. (44-107 kr/MomB)

76. OnpenenuTts AaBICHUE CMECH, COCTOSIIIEH U3 Bogopoaa Maccoil M1=10r u renust maccoit
m2 = 20 r mpu temueparype t = -7 °C. Cmech ra3oB HaxoauTcs B 6amtone oobemom V =5 1. (4,42
MIla)

77. B GanioH Hakavaiy BOAOPO, co3aaB mpu temreparype t = 6°C nasnenue p = 7,73MI]a.
OnpenenuTh MIOTHOCTE p Ta3a B 6amione (6,67 kr/m®)

78. JlaBneHue p BHYTpH IUIOTHO 3aKyIOPEHHOMW OyThUIKH TipH Temmeparype t1=10° C paBHO
40 mm pt. cr. Ilpu HarpeBanuu no Temmeparypsl t 2 = 35°C mpoOka u3 OyTBUIKM BBUIETEINA.
OmnpenenuTb, IPU KaKOM JIaBJIeHUH BbUIeTeNa mpooka (122kI1a).

79. JIns cBapku OBUT NMPUMEHEH ra3, HaxoJsmiics B OamioHe oobemoM, V = 25 1 mpu
temmeparype t1 = 27°C u paBiaenun p1=20,2 MIla. Ckonbko raza ObulO U3pacX0JOBaHO, €CIH
naBieHue B OamioHe ctainio p2 = 4,04 MIla, a temneparypa t2 = -23°C? OTtHocuTenbHas
MOJICKYJIsIpHast Macca raza M =26 rp/Moub. (3,99 kr).

80. OnpenenuTh MIOTHOCTH a30Ta mpu AaBienuu p = 8,31 MIla u Temnepatype t = 7° C.
(100 xr/m 3)

81. Kaxoii ra3 mpu gaBnenuu p=0,808 MIla u remmeparype T = 240 K umeeT 110THOCTE p =
0,81 xr/m 3? (Bogopon)

82. OmpenenuTh KOIMYECTBO BEIIECTBA V Ta3a, 3aHMMAIOMmEro obveM V = 2 cM® mpH
temneparype T =241 K u naBnenuu p = 1I'Tla. (1 mosp)

83. OtHocuTenpHas MOJEKyJsipHas Macca raza M = 17 rp/monb, otHomenue C, / Cy =
1,33 . Beraucauth mo 3TUM AaHHbIM yaenbHble TermnoeMkoctu Cp u Cy (1,96 xJDx/(kr-K); 1,47
k/x/(kr-K)).

84. Onpenenuth TemnoTy Q, HEOOXOAMMYIO NIl HAarPEeBaHUs a30Ta Maccoi M
=10 r na AT= 20 K: 1) npu nocToSsHHOM JaBJIEHUU. 2) IPHU NOCTOSSHHOM OOBEME.
Pesynbratel cpaBuuTsh. (208 Jx; 148 [Ix; 1,4)

85. [Ipu kakux yCJIOBHSX HarpeBajid BOJOpoA macco m = 20 T, ecnu mpHu
nosbineHnn ero temnepatrypsl Ha AT =10 K nmotpe6oBanocs termnora Q = 2,08 k/x?
(ITpu mocrostHHOM 00BEME)

86. Onpenenuts dHEPTUIO BPAIIATEIbHOTO JIBUKEHUS MOJIEKYJIBI KHCIOpOJa
npu Temmneparype t= -173° C. (1,38-10"% Tx)

87. BbI4ucanTh SHEPrUI0 BpAIATEILHOTO IBUKEHUS BCEX MOJIEKYJ BOASHOIO
napa Maccoil m = 36 r npu temneparype t =20° C (7,41 kJ{x)

88. OnpenenuTts NOIHYI0 KUHETUUECKYHO SHEPTUIO MOJIEKYJ YIVIEKMCIIOTO ra3a
Maccoid m = 44 r npu Temneparype t =27° C (7,48 k] x)

89. OnpenenuTts NONHYI KUHETUYECKYIO SJHEPTHIO MOJIEKYJI, COJIEPKALINXCS B
OJTHOM KHJIOMOJIE a30Ta npu Temmeparype t = 7°C. (5,82 MJIx)

90. BpIuucnnuTh CpeIHIO SHEPTHIO MOCTYIATEIBHOTO ABUKEHUS MOJIEKYJIbI
a3ota pu Temneparype t = 137° C. (8,5 - 1021 JTxx)

91. Onpenenutb 3HEPTUIO MOCTYNATENBHOIO JIBUKEHMSI MOJEKYJ BOASHOIO
napa maccoid m = 18 r mpu Temneparype t =167° C. (5,48 kJx)

92. Onpenenutb, BO CKOJBKO pa3 MoKa3aTedb aauadarhl A renus OoJblie,
4yeM JJig yriiekucioro rasa. (1,25).

93. Onpenenuts n3meHenne AU BHYTpeHHEH 3HEPTUU BOJSHOTO Iapa Maccoi
m =100 r npu noBeimieHuu ero temmneparypsl Ha AT = 20K npu noctossHHOM oObeMe.
(2,77 x1x) .

94. [nst HarpeBanust Bojgopoaa maccoil m = 20 T Opu NOCTOSTHHOM JaBJICHUH

3arpadeHa Teruiota Q = 2,94 x/lx. Kak nsmenurcsa tremneparypa raza? (IloBbicurcs Ha



10,1 K)

95. Onpenenuts yaeabHYIO TEIJIOEMKOCTh Ta3a NpU MOCTOSIHHOM JaBJICHUH,
€CJIM WM3BECTHO, YTO OTHOCHUTENIbHAs MOJICKyJspHas macca raza M = 30 rp/moib
otnomenue termoemkocreid Cp/ Cy = 1,4 .(305 Ix/(kr-K)).

96. Bo ckoibpko pa3 cpenmHss KBaapaTH4dHas CKOPOCTh MOJICKYJT BOJOpPOia
0oJIbIIIe CKOPOCTU MOJIEKYJI KUCJIOPO/Ia IpH 3TOM ke Temneparype. (B 4 paza).
97. Onpenenutb CpeIHIO UIMHY CBOOOIHOTO IMpobdera MOJEKyJd BOJI0Opoia

npu Temneparype C = 27° C u gasnenuu p = 3-10% mm pr.cr. Ipunsars guamerp
Monekyisl Bogopoaa d = 2.3-108 cm. (4,4 km).

98. Onpenenuth CPEIHIOK YacTOTy COYAapeHUH MOJIEKYJT BO3JyXa IpHU
temriepatrype t =17 °C u maBnenun p = 1 atm. DddexTuBHbI nuameTp d MOJIEKYJIbI
BO3/lyXa HPUHATH paBHbIM 3,5 A. (6,3-10° ¢-1)

99. U3BecTHO, YTO OCHOBHBIMU KOMIIOHEHTAMU CYXOI'0 BO3/1yXa SIBJISIOTCS a30T U KUCIOPO/I.
Bo cKkosibKO pa3 cpeHss CKOPOCTh MOJICKYJIBI @30Ta OTJIMYAETCS OT CPEIHEN CKOPOCTH MOJICKYJIIBI
kuciopona? (Y azora B 1,0 pa3 6obiie)

100. B 6amtone ¢ yraekucisiM ra3om gasienue p = 50 atm. Ilpu temmeparype t = 27°C
cpelHee 4uCcIO coyaapeHuit Monekyn <z> =1,65-10! ¢! Onpenenuts >ddexTuBHbli 1UaAMETD
MOJIEKYJIbI YIJIEKUCIIOTO ra3a. (28,4 Hm).

101. OmpenenuTh rpaAMEHT MJIOTHOCTH YIJIEKUCIIOTO ra3a B MOYBE, €CIU Yepe3 IUIOMaab S
=1 M? ee TOBEPXHOCTH 3a Bpems t= 1 ¢ B armocdepy mpomen ra3 maccoif m = 8:1078 kr.
Kosddumment quddysuu D = 0.04 cm?/c (0,02 xr/m?)

102. OnpeenuTh TOMMIMHY CJIOSI CYTJIMHUCTOM MTOYBBI, €CIIM 33 BpeMs t=5 4 yepe3 IIomaib

S =1 m? moBepxnocTH mpoxoauT Temaora Q = 250 k). TemnepaTypa Ha MOBEPXHOCTH HOYBHI t1
=25° C B HmxHeM citoe mouBsl t=15 °C. (72 cm)

103. CkonbKO TEMIOTH HPOIIET yepes miomanas S=1 M? HOBEpPXHOCTH Tecka 3a BpeMs t =1

4, €CJIM TemIieparypa Ha ero nosepxuoctu 11=20°C, a va riryoune h =0,5 m - to=10°C? (4,83 x/Ix)

104.0Onpenenuts Maccy raza, npoauddyHauposasmero 3a Bpems t =12 9 uyepes

OBEPXHOCTh MOUBHI Tomansio S = 10 cm? ecmu kodddument guddysnu D = 0,05 cm?/c.

[InotHOCTh rasa Ha rayoune h=05 M, p1=1,2-10%r/cm3, a y mosepxnoctu p=1,0-1012 r/em’,
(2,4-107kr)

105. ITpu n30TepMHUYECKOM pacIIMpPeHNUH BoIopoia Maccoid m =1 r npu temmneparype t=7°C
o0beM raza ysenuumwics B TpH pasa. Onpenenuts padoty pacmupenus. (1,28 k/1x)

106. ITapsr prytn Maccoit m = 200 r HarpeBarOTCsl IpU MOCTOSHHOM JlaBieHuu. [lpu stom
temneparypa Bo3pocna Ha AT =100 K. Onpenenuts yBenuuenue AU BHYTpEeHHEH SHEPTHH TapOB
u paboty A pacupenust Monekyisl napoB pTyTH ogHoatomusle. (1,245 kJlx; 831 JIx).

107. Ilpn agmabaTuyecKoM pacIIMpPEHHH YTIEKUCIIOTO ra3a ¢ KOJIWYeCTBOM BEIIECTBa V = 2
MOJIb ero Temrneparypa nonusuiack Ha At = 20°C. Kakyro paboty coepiuni ra3? (997 JIx).

108. I'a3 coBepmaet nuki Kapro. AGcomoTtHas Temmeparypa T1 HarpeBatens B 2 pa3a BbIIIe
temrepatypsl T2 oxmanurens. OnpenenuTs K. 1. 1. Takoro mukia. (50%)

109. Coepruas mukn Kapho, ra3z noiayuus ot Harpeatens terioty Qi1=1 k/[x. Ckonbko

TEIUIOTHI OBLJIO OTJAHO OXJIAJUTENI0, €CIH K.I1.JI. HcaIbHOM TerioBoi Mamuubl 25%? (750 JIx).

110.Bo3nyx, 3anumasmuii 0o6beM Vi = 10 1 npu HopMaJlbHOM aTMOC(EPHOM JaBICHUHU, ObLT
anrabaTudecku cxat 10 oobema V2=1 1. KakoBo maBienue rasza nocie cxatus? (2,53 MIla).

111. Onpenenutb paboTy A aanabdaTUYECKOro CHKaTHs MapoOB YIIIEKUCIIOro raza Maccoil m

=110, ecnu pu CXKATUHU TemIiepatypa rasza nobicuiack Ha AT=10 K. (623 [Ix).

112. O6BeM mapoB YIIIEKUCIOTo ra3a Mpu anadaTHIecKoM CXKaTHH YMEHBIIHIICS B 2 pasa,
Kak m3menunocs napnenue? (YBenuuuiaoch B 2,52 pasza).

113. TIpu agmabaTHUecKOM pacIIMpeHHH Tenms, B3sToro npu Temmeparype t = 0°C,
o0beM yBenuumics B 3 paza. OnpeaenuTs Temreparypy rasa nocie pacmupenus. (131 K)

114. Onpenenuth KO3QPUIMEHT MTOBEPXHOCTHOTO HATSKEHHS] KACTOPOBOI'O Macia, €Ciu B
TpyOKe paguycom I = 0.5 MM oHO mogHsock Ha Ah =49 mM. CMaunBaHue cyuTaTh NOJTHBIM. (33,3
MH/m).



115.OnpenenuTh CpeIHUM TUaMETp Kaluulspa MOYBbI, €CJIU BOJAA MOAHUMAETCS B HEM Ha
Ah =49 MmMm. CMauyrBaHUE CTEHOK CYUTATh MOJHBIM.(0,6 MM).

116. Onpenenuth BBHICOTY MOAHATHUS BOJABI B CTEOJSIX paCTEHUI C BHYTPEHHUM JHAMETPOM
d =0,4 MM o ieficTBHEeM KanWLISPHBIX cuil. CMayMBaHUE CTEHOK CYUTATh NOJHBIM. (7,34 cMm).

117. I'nuuepuH B KanwusipHO TpyOke nuamerpom d =1 MM noHsuicst Ha BeICOTY h =20 MMm.
Onpenenutps ko3 (PUIKMEHT MOBEPXHOCTHOTO HATsSHKEHHUS TiauinepuHa. CMadyuBaHHE CUUTATh
nosiHbIM. (61,8 MH/M).

118. JIByM miapukam OAHOTO pazMepa U poBHOM mMacchl m=30 Mr cOOOUIMIIM MO PAaBHOMY
OJIHOMMEHHOMY 3apsiy. Kakoit 3apsig Q Obul COOOIIEH KaXKOMY IIAPUKY, €CIU CUJIa B3aUMHOI'O
OTTaJKWBAaHUS 3apsAJ0B YypaBHOBECHJIA CHJIYy B3aHUMHOIO MPUTSHKEHUS IIAPUKOB IO 3aKOHY
Tarorenus Hprotona? Illapuku paccMaTpuBaTh Kak MaTepuanbhble Touku. (2,58-1071° Ko).

119. Tpu omguHakoBeix 3apsga Q1=Q2=Qsz=1 ©HKx pacmosoxeHsl 1O BepIIMHAM
PaBHOCTOPOHHETO TpeyroibHUKa. Kakol oTpunarensHblil 3apsg Q HaZO MOMECTUTH B IIEHTpE
TPEYroJbHUKA, YTOOBI €0 MPUTIKEHUE YPAaBHOBECHIIO CUJIBI B3AMMHOT'O OTTAJIIKMBAHUS 3aps10B?
(571 nKo).

120. Cuna F B3aumMopeiicTBus Mexay AByMs ToueuyHbiMU 3apsanamu Q1=2 uKum u Q2=1 uKu,
pacmojoKeHHbIMU B Bojie, paBHa 0,5 MH. Ha kakom paccrosinuu Haxozsatcs 3apaasi? (0,67 Mm).

121. B snemeHTapHO# Teopuu aToMa BOAOPOAa MPUHUMAIOT, YTO AJIEKTPOH BPAIIAETCS BO
Kpyr sifjpa Mo KpyroBoil opbute. Ompenenutb 4acTOTy BpallleHUs AJIEKTPOHA, €CIH PaanycC
op6uTsl r =5.3-108 cm. (6,58-107° ¢1).

122. Ha mienkoBO# HUTH MOJIBELIICH MaJleHbKUM 1apuk Maccoid m = 0,1 r, Hecymuii Ha cebe
3apsg Q. Ecnu Ha paccTosHUM T =7 €M HUXKE IIApUKa IOMECTUTh TaKOW ke 3apsij, TO cuia
HaTSKEHUs yMEHbIINTCA B 2 pasa. Haiitu 3apsn mapuka. (5/3-10% Kn)

123. JIBa pa3HOMMEHHBIX TOYCUHBIX 3apsi/ia IPUTATHBAIOTCS B BaKyyMe Ha pacctostHuu I =10
CM C TaKoi ke CHJIOH, Kak U B KepocuHe. OmnpenennTh, Ha KaKOM PacCTOSHUU PACIIONIararoTcs
3apsbl B kepocuHe. (7,08 cm).

124. Ha mienkoBoil HUTH B BOo3/yXe nojiBelieH mapuk Maccoid m =100 mr. [llapuky coobuieH
3apsn Q1=2 uKi1. Ha kakoM paccTOSTHUU OT HETO CIIeTyeT TOMECTUTh CHU3Y 3aps Q2 = - Q1 4ToOBI
CHJIa HATSDKEHUSI HUTU yBEITMYMIIach B 2 pasza? (6,06 Mm)

125.Ha xakoM pacCTOSHUM I JIpyr OT Jpyra CleAyeT NOMECTHTb JBa OJHOMMEHHBIX
TOUYEYHBIX 3apsijia B BOJE, YTOObI OHU OTTAJIKUBAINCh C TAaKOW K€ CHJIOH, C KAKOW 3TH 3aps/bl
OTTAJIKMBAIOTCS B BaKyyMe Ha paccTossHUM 11=9 cM? (1cm)

126. B sneMeHTapHOW TEOpUHM aToMa BOJOpOJA NMPUHUMAIOT, YTO SJEKTPOH BpaIacTCS
BOKPYT fA1pa Mo KpyroBoil opoburte. Ompenenuts paguyc OpOUTHI, €CIU 4YacToTa BpaIlEeHUs
snektpona n=6.5-10"° ¢1. (53 mm)

127. Paccrosinue d mexay 3apsaamu Q1=100 Kt u Q2 =-50 uKu1 paBro 10 cm. Onpenenuts
cwibl F , geiictByronyro Ha 3apsn Qs=1 MKi, orcrosmumii Ha r1=12 cM ot 3apsna Qi u Ha r1=10
cM ot 3apsiaa Q2. (51 mH).

128. J1Ba Toueunbix 3apsaa Q1=1,6 K u Q2 = 0,4 uKi pacronoxens! Ha pacctosiauu d =12
CM JIpyT OT Jipyra. ['ie HaJlo MOMECTUTh TPETUH MOJOKUTENbHBIN 3apsia Q, YTOOBI OH OKa3aycs B
paBHOBecun? (Mexy 3apsiaMu Ha pacCTOSHUH 8 cM OT 3apsaa Q1)

129. DexTpoH BieTEN B OAHOPOIHOE ToJie ¢ HanpsokeHHoCThI0 E =20 kB/M B HanpaBieHnn
ero cuioBbIX JMHMHA. HauanbHas ckopocTh 3iekTpoHa v =1,2 Mwm/c. Haiitu yckopeHnue,
IpHOGpeTaeMoe MEKTPOHOM B HOJIE, B CKOPOCTh MO HcTedeHnn Bpemeru t = 0,1 uc. (-3,51-101°
M/c?)

130. Ilone, cozmanHoe ToueunbM 3apsaom Q = 30 uKu, meiictByer Ha 3apsan Qi1 = 1 uKu,
MOMEIIICHHBI B HEKOTOpoW Touke moiist, ¢ cwiod F = 0,2 mH. Halitu Hanps>keHHOCTh M
MOTEHIIMA B JTOM TOUKE, a Takke paccrosiHue ee oT 3apsaa. (200 kB/m; 7,3 kB; 3,68 cm)

131. Jpa3apsaa Q:1=1 uKin u Q2 = -3 uKn naxoastes Ha paccrosauu | =20 cm apyr ot apyra.
Haiitu HanpspkeHHOCTh M NMOTEHIMA B TOYKE MOJIS , PACIONIOKEHHONW Ha MPOJIOJHKEHUH JIHHUH,
COEUHSIONIEH 3apsiibl, Ha paccTostHuH =10 cM oT mepBoro 3apsaa. (600 B/m; 0)



132. Ha 3apsg Qi=1 uKun, Haxoasmuiicss B moJie ToueyHoro 3apsaa Q Ha paccrosauu r=10
CM OT Hero, none aeictByer ¢ cuinoil F =3 mxH. Onpenenuts HanpsyKEHHOCTh UM MOTEHLMAN B
TO4YKe, T1ie Haxoautes 3apsia Q1. Halitu takke 3Hadenwue 3apsiaa Q. (3 kB/m; 300 B; 3,3 uKn).

133. JIBa 3apsma Q1=-10 uKn u Q2 =20 K naxonsarcs Ha paccrosauu 1 =20 cMm apyr oT
npyra. HaliTu HanpskeHHOCTh M MOTEHLHMA IOJISI, CO3JAHHOTO 3THUMM 3apsJaMu, B TOYKE,
PacroI0KEHHOW MEXIy 3apsiiaMy Ha JIMHUM, COSAUHSIONIEN 3apsi/ibl, HA PACCTOSIHUM I =5 CM OT
nepBoro u3 Hux. (4,4 kB/m; -600 B).

134. JIBa 3apsna Q1 = 30 aKn u Q2 =-30 uKxn pacnonoxkensl Ha pacctossHuu | = 25 cm
Apyr oT apyra. HalTh HanpspKeHHOCTh M IIOTEHUMAl B TOYKE, JIEXKALle Ha IPSAMOH,
COCMHSAIONICH 3apsabl, HA PACCTOSIHUM I = 5 ¢cM oT nepBoro 3apsiaa. (115 kB/m; 4,05 kB)

135. Paccrosame r mexay aByms todeunbiMu 3apsgamu Qi=1 HKm m Q2 = - 30 uKn
paBHO 20 cM. HallTu mpOTSHDKEHHOCTh M NMOTEHLMAN B TOYKE JIEKALIEH MOCEpEIUuHE MEXITY
3apsaamu. (27,9 kB/m; -2,61 kB)

136. Ba 3apsna Q1= -1 uKn u Q2 =30 uKn Haxonsarcs Ha paccrosauu | =12 cM apyr ot
apyra. BplUMCINTE HaNpsyKEHHOCTh MOJIA B TOYKE JIEKAIeW IMOCEpPeAMHE MEXIY 3aps/iaMH.
OnpenenuTh TakXke HANPSKEHHOCTh IMOJISl B 3TOM TOYKE, €CIU MEPBbIN 3aps]l MOJOKUTEIbHbIN
(100 xB/m; 50 kB/m)

137. DiekTpudeckoe Mmoje Co3JaHo AByMsl TouedHbIMU 3apsaamu Q1=50 uKix u Q2 =100
HKun. Paccrosnue mexnay 3apsgamu L=10 cM. ['ne 1 Ha KakoMm pacCcTOSHUU OT MEPBOTO 3apsiaa
HAXOJUTCSI TOYKA, K KOTOPOIl HampsKeHHOCTh Mo paBHa Hymo? (Ha mpsimoii, coenunstomen
3apsaasl; 4,2 cM)

138. JBa 3apsana Q1=-10 aKn u Q2 =20 uKn pacnonoxensl Ha pacctosiHun L =20 cM apyr
ot apyra. HailTu Hanps>keHHOCTh M IOTEHLMAII B TOUKE, JIeXKAaIlled MOCEepPeIMHE MEXTY 3apsIaMH.
(27 xB/m; 0,9 kB)

139. 3apsn Q =1 K mepemeniaercs moja ACWCTBUEM CHJI TOJIS U3 OJHOW TOYKH TOJIS B
JPYTYI0, IpH 3TOM coBepiunaercs padota A = 0,2 mx/[x. Onpenenuts pa3HOCTh MOTSHIIMATIOB ATHX
touek nosist. (200 B).

140. Kakyro pa3sHOCTh MOTEHIMAJIOB JOJDKEH MPOWTH 3JIEKTPOH, 4TO ObI ImpuolOpectu
ckopocThb v =20 Mwm/c? (1,14 kB).

141. JIBa 3apsana Q1=3 uKn u Q2 =1,2 uKn naxoxsrcs Ha paccrosuuu L=10 cm apyr ot
npyra. HailTu HampsokeHHOCTh MOJS Ha MPOJODKEHMM JIMHHMM, COEIUHSIONIEH 3apsiibl, Ha
paccTosiHUU I = 6 ¢M OT BTOpOro 3apsaa. OnpeaenuTs Takke HaIpsHKEHHOCTh B 3TOM TOUKe, €CiH
BTOpOH1 3apsin oTpunatensHeiil. (4,05 kB/m; 1,95 kB/m)

142. DneKTpoH, HavallbHas CKOPOCTh KOTOporo vo=1 Mw/c, BieTen B OTHOPOIHOE
aJIeKTpHuecKkoe noje ¢ HanpsbkeHHocThio E=100 B/M Tak, 4To HadaimbHas CKOPOCTb 3JIEKTPOHA
IIPOTUBOIOJIOKHA HANPSHKEHHOCTH N0J1s. HaliTn SHEPruo 3JIEKTpOHA IO UCTEYEHUH BPEMEHH t
=10 He. (6,33-10° Ix).

143. Toueunsrii 3apsn Q co3gaer B TOUKe, HAXOAANTHICS Ha paccTostHuE =10 cM oT 3apsija,
nosie ¢ HampsbkeHHocThlo E = 1 kB/m. Hailtu nmoteHnman mosis B 3TOM TOYKE M CHITY,
neiictByronryro Ha 3apsan Q1= 2 uKu, momemnieHHsid B 9Ty Touky noist . (100 B; 2 mxH).

144. JIBa toueunsix 3apsaa Q1= 1 mxKn u Q2 = 2 MK HaxoasTcs Ha pacctostHuu 1 = 40
cM. Kakyro paboTy Hao COBEpIIUTH, YTOOBI COMM3HUTH UX 10 paccTostHusS =20 cMm? (45 mJ1x)

145. Tlone co3gano TodeyHbIM 3apsaoMm Q. B Touke, oTcTosiel ot 3apsiaa Ha pacCTOSTHUY I
= 30cM, HampspKeHHOCTH moJisi E=2 kB/M. Onpeenuts moTeHnuman ¢ B 3Toii Touke u 3apsi Q. (600
B; 20 uKmn).

146. 3apsa Q=10 vKn co3maer snextpudeckoe moje. Kakyro paboTy cOBEpIIAIOT CHIIBI
3TOro moJig, ecim OHO mnepemectut 3apsan Q2 =1 HKa Bmons CUIOBOW JMHMM W3 TOYKH,
HaxoJsmumiics oT 3apaaa Q1 Ha paccTossHUU 11=8 cM, 10 paccrosHus r2=1 m? (1,04 Mx/x).

147. B none ToueyHoro 3apsana Q1 U3 TOYKH, OTCTOSIIEH Ha PACCTOSHHUU r1=5 CM OT 3TOr0
3apsiga, IBWKETCA BIIOJb CUJIOBOM JMHUU 3apsa Qi, ecnu mpu nepeMemeHnu 3apsga Q2 Ha
paccrosiHuu s = 5 cM noJieM cosepiieHa padora A =1,8 m/Ix. (20 uK)



148. Paccrosinue r1 Mexay AByMs TodeuHbIMH 3apsimamu Q:1=10 uKm u Q2 =3 uKn
paBHo 30 cMm. OmpenenuTth paboTy, KOTOPYIO HAJI0 COBEPIIUTH, YTOOBI COMW3UTH 3apsbl 0
paccrostHus 12=10 cM. (1,8 Mk /[x)

149. 3apsoxeHHas kanenbka kuakoctd Maccod m = 0,01 r HaXOaUTCA B paBHOBECHH B I10OJIE
TOPU30HTAJIBHO PACIOJIOKEHHOI0 IUIOCKOTO KOHJEHcaTopa. PaccTosHue Mexay IulacTUHaAMU
koHzeHcaropa d = 4 MM, pazHOCTh noTeHImanoB Mexay Humu U =200 B. Onpenenutsb 3apsij
kanenbku. (1,96 aKir)

150. ITnockuii KoHAEHCATOP C ITomaapko miactua S =100 cM? | PacCTOSTHUEM MEXITY HUMHU
d =2 MM 3apsokeH 10 pasHoctu noteHmanoB U = 400 B. Haiitu sHepruto momis KOHIEHCATOPA,
€CJIM IUAJICKTPUK MEXK]Y TUIaCTUHAMH BO3ayX. (3,54 MkJ[x)

151. 3apsokeHHas yacTHIlA, MPOWHIS HEKOTOPYKO pAa3HOCTh MOTEHLHUANOB, HpHOOperna
ckopocTh =2 Mm/c. Kakyto pa3HOCTh MOTEHIIMAIOB, MTPOILIA YACTUIIA, €CIIN YACTbHBIN 3aps] ee
(otHOomeHUe 3apsna k Macce) Q/m = 47 mKi/kr? (42,6 kB).

152. Mexay miacTHHaAMH TUIOCKOTO KOHJIEHCATOPa HAaXOJUTCS IJIOTHO MPHJICTAIONIAs K HUM
s6oHuTOBas MacTuHa. KonuencaTop 3apspkeH 10 paznoctu notennuanos U=60 B. Kakosa Oyzaer
Pa3HOCTb MOTEHIIMAJIOB, €CJIM BBITAIIUTH Y00HUTOBYIO IUIACTUHKY U3 KoHAeHcaropa? (180 B)

153. BapspkeHHas 4acTHIlA, YASIbHBIN 3apsaa koTopoit Q\m = 47 MKur/kr, npoiinia pasHOCTh
notenimaioB U=50 kB. Kakyio ckopocts mpuoOpena yacTuiia, €Ciii HadajdbHas CKOPOCTh €€
nekenus vo=0 m/c? (2,17 Mwm/c)

154. Tlnockuit KOHAEHCATOp C paccTosiHueM Mexay IuractuHamu d = 0,5 cM 3apshkeH 110
paznoctu mnoteHnuanoB U =300 B. Onpenenutb 0O0bEMHYIO IUIOTHOCTH SHEPTUU ( TMOJS
KOHJIGHCATOPA, eCIM AMAIEKTpHK — cmona. (111 mlx/m®)

155. Pa3HocTh NOTEHLHMANOB MEXIy IUIACTUHAMU IUIOCKOTO KoHjeHcatopa U=120 B.
[Tnommaae kaxaoi miactuasl S=100 cm?, paccrosiHre Mex 1y Humu d=3 mm. Haiitu 3apsi kax o
IUIACTHUHBI; MEXKY IUIaCTUHAMU HaxoauTcs Bo3ayX. (3,54 uKu)

156. Konnencatopy, emkocth Kotoporo C =0,5 Mk®, coobmen Q =3 uKn. Onpenenutsb
SHEpruto nois kouaexncaropa. (0,9 nJlx)

157. Ilnockuit KOHAEHCATOp, PACCTOSHUE, MEXIy IUIacTUHaMu KoToporo d =2 wmwm,
3apsikeH 10 pazHoctu noreHuuanos U = 200 B. Iusnextpuk dhapdop. Haiitu HanpsxenHocts E
1 00BEMHYIO IIIOTHOCTh HEPTUHU  TI0s KoHaeHcaTopa. (100 kB/m; 221 mIx/m®)

158. Pa3HOCTh OTEHIIMATIOB HA IIACTHHAX IUIOCKOTO KoHaeHcaropa U=300 B. ITnomanb
kasktoi mactusb S =100 eM? u 3apsa Q =10 K. OnpenenuTs paccTosHUE MEXKTY TUTACTUHAMU?
(2,65mMm)

159. Tpu conpotusnenus r1=12 Om, r2=4 Om, r3=10 OM coenuHeHbI napamieabHo. OOmmii
Tok B enu [ = 0,3 A. Haiitu cuiy Toka, uayIero uepes conpoTusieHue r3. (69 MA).

160. /IBa ncrounuka Toka 3. A. ¢. E1=1,6 B u E»=2 B ¢ BHyTpeHHUMU CONPOTHUBIECHUSIMU
r1=0,3 Om u r2=0,2 OM, coequHEHHBIE MOCIEA0BaTEIbHO, JaI0T BO BHENIHION IIEMh TOK CUIOM |
=0,4 A. Ompeienuth compoTHBICHUE BHemmHe# 1emn. (8,5 Om).

161. Ammnepmertp ¢ conpotusierueM r = 0,02 OM paccunTaH Ha U3MEpPEHHE CHIIBI TOKA 10 |
=1 A. KakoBo JOMKHO OBITH CONPOTHUBIIEHUE ILIYHTA, YTOOBI 3TUM HPUOOPOM MOXKHO OBLIO
n3MepuTh Tok cuioi 1o [ 1=10 A. (2,22 MmOwm)

162. WUcrounuka TokKa 3. A. ¢. E=1,5 B maer BO BHemHIOW Ienb TOK cuioi [ =1 A.
BryTpeHHee conporuBieHue uctounnka Toka r = 0,2 Om. Onpenenuts K03 GUIUEHT ITOJIe3HOTO
JeWCTBUS UCTOYHMKA TOKa. (86,6%)

163. JIBa nieMeHTa ¢ OMMHAKOBBIMHE 3. 1. ¢. E=1,6 B 1 BHyTpeHHUMHU CONIPOTHBIICHHUSIMA
rn=0,2 Om u r=0,8 OM coenWHEHbl MapajlIeIbHO U BKJIIOYEHBbl BO BHEIIHIOKW IIE€Mb
conpotusnenuem r=0,64 Om. Haiitu cuny Toka B rienu. (2 A)

164. Yepes rpaduTOBEII TPOBOIHUK B (hopMe apayuienueaa JJMHoH L=3 cM u ruromapo
nonepeyroro ceueHust S=30 mm? uner Tok custoii | =5 A. Haiitu najnenve HaIpsHKEHUs Ha KOHIIAX
rpacguroBoro npoogHuka. (19,5 MB)



165. D. n. c. 6arapeun E=50 B, BuyTpennee conpotusienue r=3 Om. Haiitu cuiny Toka B
LIENU U HaNpsKEHUE, 0] KOTOPhIM HaXOAUTCS BHEIIHSAS LETb, €CJIM €€ colpoTuBiIeHue 1=17 Om.
(2,5A;42,5B)

166. Kakoe n1o6aBoyHOE CONMPOTUBIICHUE HAA0 BKIIOYUTH IOCIEIOBATEILHO C JIAMIIOUYKOH,
paccuurtanHoii Ha HanpspkeHue U =120 B u momuocts N = 60 BT, 4T00BI OHA JaBaia HOpMabHBIHA
Hakai nipu HanpspkeHun Ui= 220 B? CkoJibko METPOB HUXPOMOBOM MPOBOJIOKH quamMeTrpom d =
0,5 MM TOHaIOOUTCS HAa U3TOTOBJICHHE Takoro conpoTusiaeHusn? (200 Om; 39,3 m)

167. Bnextpomorop, motpedsromuii Tok [ =10 A, pacnionoxxeH Ha paccTOsIHUH 1=2 KM OT
reHeparopa, garomiero Hampspbkenue U = 220 B. MoTop coeauHEH ¢ TeHepaTOpOM METHBIMU
npoBogamu. HaliTu ceueHne noaBoAALIMX [TPOBOAOB, €CIIM MOTEPS HANIPSDKEHUSI B IPoBoAax 8%.
(38,8 MM?).

168. Kaxoil 1IMHBI HY’KHO B3ATh HHKEIHHOBYIO MPOBONOKY cedenueM S=0,05 mm? s
YCTpPOMCTBAa KUMATUIILHUKA, B KOTOPOM 32 BpeMs t =15 MHUH MO>KHO BCKHUIISITUTH BOJLY 00BEMOM
V =1 1, B3sryto npu temneparype t1 =10°C? Hanpsokenue B cetu U =110 B, k. 1. 1. KHIISATHIIb-
Huka n = 60%. (2,2 m).

169. OmnpenenuTh MOITHOCTD M CHITY TOKA, HOTPEOIIIEMYIO 3JIEKTPOMOTOPOM, TPUBOISIIIM
B JICHICTBHE HACOCHYIO YCTAaHOBKY, CHAOXAIOUIYI0 BOJIOM KHBOTHOBOIYECKYIO (pepMy C CyTOUHBIM
pacxonom Boasl o6bemom V=30 M3, Bona mogaercs Ha Beicoty h =20 M. K. 1. z1. ycTaHOBKHM 1|
=80%, nanpspxenue B cetu U = 220 B, motop pabotaet t = 6 u B cytku. (0,91 kB; 4,14 A)

170. B meaHOM mpoBojie AIMHOM | = 2 M M IIIOmMAbIo onepedHoro cedenus S=0,4 Mm?,
unet Tok. [Ipu a3ToMm B kaxkayro cekyHay Beinensere» temnora Q=0,35 . CKOIbKO 31eKTPOHOB
IIPOXOIUT Yepe3 MomepedHoe cedeHne 3Toro mposoxHmka 3a t=1c¢? (1,27-10%° samexrpon/c)

171. OmnpenenuTh TemmepaTypy HOYBBI, B KOTOPYIO IMOMEIIEHAa TepMomapa >Kelne3o —
KOHCTaHTaM ¢ moctosiHaoM o =50 MkB/°C, ecnm cTpenka BKIIOYEHHOTO B IEMb TEPMOIAPHI
rajgbBaHoMeTpa ¢ IieHoM aeneHusi 1 MKA u compotuBieHueM r =10 Om oTkiioHsiercs Ha 40
neneHuii. Bropoit cnait Tepmomnapel norpyxeH B Tawomui jieq. COnmpoTUBICHUEM TepMOMaphl
npenedpeus. (8° C)

172. Tepmomapa c¢ comportuBieHueM r1 = 6 OM u noctosHHoil o = 0,05 mB/rpan,
MOJIKJIIOYEHA K TraJlbBaHOMETPY C CONpoTHBIEeHHEM 12=14 OM u 4yBcTBUTEIbHOCTHIO [=107 A,
OnpenenuTs MUHUM@JIBHOE HM3MEHEHHME TEMIEPATyphbl, KOTOPOE MO3BOJIAET ONPEACIUTh 3Ta
tepmomnapa. (0.004 K)

173. Cwuna toka | B menm, cocrosiieit M3 TEpMoOIaphbl ¢ COMpoTUBIeHUEM r1= 4 OM H
rajJlbBaHOMETpa ¢ conpoTusiacHueM r2 = 80 OM, paBHa 26 MKA Tpu pa3HOCTH TEMIIEpaTyp CIacB
At =50° C. Onpenenuts mocTOsIHHYIO Tepmomnapsl. (43,8 MxB/°C).

174. Opun cnait Tepmonapsl ¢ noctostHHON oo =50 MkB/°C nomelieH B neus, Jpyroii — B
taroui ea. CTperka raapBaHOMETpa, MOAKIIOUEHHOI0 K TEpMOoNape, OTKJIOHUIIACh IIPH 9TOM Ha
n =200 nenenwnii. OnpenenuTs TEMIIEPATYPy B TIEUH, €CITU CONTPOTHBIICHUE TATbBAHOMETPA BMECTE
¢ tepmonapoil r =1 Om, a OIHO JAENEHHE €ro ILIKAJIbl COOTBETCTBYET CHUJIE TOKa B 1 MKA
(4yBCTBHTEILHOCTH rajabBanoMeTpa). (40° C).

175. Tepmomapa meap — KOHCTaHTaH comnportuBiieHHeM 11 = 10 OM mpucoennHeHa K
rajibBaHoMeTpy comnpotusieHueM 12 =100 OM. OpuH cnail TepMomapbl HaxXOAMTCA TNpHU
temneparype t1 =22° C, apyroil nomeueH B ctor ceHa. Cwia Toka B nenu I = 6,25 MKA.
[MocTostanas Tepmorapsl o = 43 MxB/°C. Onpenenuts TeMieparypy cena B crore. (37° C).

176. Cuna Toka I B nemnm, cocrosmed W3 TepMomapbl conporuBieHueM r1= 4 Om u
rajgbBaHOMeTpa ¢ conpoTuBieHueM r2 = 80 Om, paBHa 26 MKA MmpH pa3HOCTH TEMIEpaTyp CIaEeB
At =50° C. Onpenenuts nocTostHHYy0 Tepmonapsl. (44 MxB/C).

IIponenypa oneHMBaHusI KOHTPOJIBHBIX padoT

OOyuaromuecs: BBITIOJHIIOT KOHTPOJBHBIE PA0OTHI CaMOCTOSITEIBHO IIOCHIE H3y4YeHUS
ompeieIeHHON TeMbl. B cocTaB KOHTPOJIBHOM pabOTHI BXOAT HE TOIBKO CTAHIAPTHBIC 3a/1a4H, HO
Y 33/1a4U C MPAKTHYECKUM cozepkanneM. KonTponbpHas pabota cocrapisercs o BapuanTam. [Ipu



OIICHKE YPOBHS BBIITOJHEHUS KOHTPOJIBHOU PaOOTHI, B COOTBETCTBHH C IMIOCTABJICHHBIMU IEISIMU
Y 3a/1adyaMu JUTsl TAaHHOTO BHJ1a YI€OHOH JCATEIHHOCTH YCTAaHOBJICHBI CIEAYIOIINE KPUTCPUH:

- YMCEHHE CaMOCTOATCIIBHO ITPOAHATIN3UPOBATh YCJIOBUEC Ka}I(,Z[Oﬁ
3aga4u u BBI6paTL MCTO/] PCIICHUA,
- YMCHUE MMPaBUJIBHO U JIOTUYHO IIPOBECTHU PCHICHUEC 3a0a4,
- CACJIaTb TOYHBIC PACUCTHI U IMOJTYYHUTh BeprIfI OTBCT.
HpI/I OLCHKE OIIPCACTIACTCA IMMOCICA0BATCIIBHOCTD U JIOTHYHOCTD MPHUBCACHHBIX paCYCTOB B

3ajaue, KauyeCTBO PEIICHUs, IMOJNyYeHHE NPaBWIBHOTO OTBETa, YUCIO W XapaKTep OIMINOOK
(CyliecTBEHHbIE WJIM HECYIIIECTBEHHBIE).

[lo pe3ynabpraraM BBINOJHEHHS KOHTPOJBHBIX pabOT o0OydaromeMycst BBICTABISCTCS
OLICHKA.

Kpurepun oieHKM KOHTPOJIbHOI padoThI

BricTaBnsgercs oneHka:

—  «IAThY», €CIIM  OOydalolMiics IO0Ka3ajl yMEHHE CaMOCTOSTEIILHO
IMpoaHaJIu3upPoOBaTh YCIIOBUC Ka)KIIOﬁ 3a1a4yu u BI)I6paTI) MCTO/] pCHICHUA; BCC 3ala4
pelIeHbI BEpHO 0€3 JIOTHYECKUX OIIHOOK;

— «UCTBIPE», €CJIA 06yanOHIHI>’ICH IMoKasaJl YMCHHC MPaBHUJIbHO W JIOTHUYHO
UCII0JIb30BaTh POPMYJIBI M METO/IbI PEIICHHSI, HO TOMYCTHJI He 00Jiee IBYX OIIHOOK.

— «Tpu», ecau OOy4arolMiics TOKa3zal cliaboe yMEHHE CaMOCTOSTENLHO
POAaHAIM3UPOBATh YCIOBHE KaXKIOH 3agauyd M BBHIOpATh MPABHIBHBIA METOJ
pelieHus, HEMpaBWJIBHO BbIOpal OAHY WIM JaBe  (OPMYJBI, JIOIYCTHI
BBIYKMCIIUTEIIbHBIC OITUOKH;

— «JIBay, €CIIM 00YyJaroIIHiAcs peri mpaBmwibHO MeHee 50% 3ananmii;

— «OJMHY, €CTM 00YUAIONIHMIACS HE TIPUCTYTAJ K PEIICHHUIO 3aIaHui.

Bonpocs! a5 3ammTeI pedgepara

1. Kakoe siBineHue (mpoiiecc, 3aK0H) JIEKUT B OCHOBE paccMaTpUBaeMoro Bompoca?

2. Kakoe Onosiornueckoe qeiCTBHE OKa3hIBACT U3ydaeMoe sBIICHHUE?

3. Kakoe mpumeHeHHne HaXOAUT U3ydaeMoe SIBJICHHE B MMPAKTUKE C/X MPOU3BOJICTBA, METUIINHE
WM BeTepuHapuun?

4. ChopmynupyiTe OCHOBHOU (hM3MUECKUIN 3aKOH, JISKAIIUN B OCHOBE U3Y4aeMOTO SIBJICHHS UITU
nporiecca?

5. Kakumu gusndeckumu cBONCTBaMH 00J1a0at0T MaTepHAaIIbl, O KOTOPBIX BBl pacckazanu?

6. B ueM 3akimoyaeTcs MpUHIIAIT MEXaHU3Ma JCHCTBUS YCTPOICTBA, O KOTOPOM BBI paccka3aim?
7. Kak MoxHO ocnabuth (ycunuTh) d3QGeKT NeHCTBUS SBICHUS WU MPOIECca, O KOTOPOM BBI
pacckazanu?

8. UTo HOBOTO BHI Y3HAJIH, KOT/1a TOTOBIIIN pedepar?

9. Kak paccmarpuBaeMoe Bamu siBJIeHHE (TpoIlecC, 3aKOH, YCTPOHCTBO) MOXET OBIThH
MCIOJIb30BaHO B Ballel Oyayieit npodeccuoHanbHOM nesTeTbHOCTH?

10. Kakne MCTOYHWKH WH(OPMAIIMK, KOTOPBhIC BBl HCIIOJB30BAIU MPHU TOJATOTOBKE pedepara,
OoJIb1IIe BCEr0 BaM TIOMOTJIM U COZIEprKau OoJiee MONHYI0 U MHTEPECHYIO [T Bac HH(pOopMaIHio?
11. Iouemy BbI BBIOpau UMEHHO 3Ty TEMY JJI COOOIIEHUS?

IIpouenypa ouenuBanus pedepara
Ha 3amuty pedepara, cocTOsIIyIO U3 OKIala U OTBETOB HA BOMPOCH, oTBoAuTCs 10-15

MUHYT.



[Tpu onienke pedepara UCIONB3YeTCs CIEAYIOIINE KPUTSPUH:

— COOTBETCTBHE pedepaTa 3asiBICHHON TeMe, TOCTaBICHHOMN 1IeH U 3a/a4am;

— NMPOOJIEMHOCTh TEMBI WIIN €€ aKTyaJIbHOCTb;

— HOBHM3HA WM OPUTHHAIIBHOCTH ITOJYYEHHBIX PE3YIIbTaTOB;

— IIyOMHA U TIOJTHOTA PACCMOTPEHHS TEMBI,

— JIoKa3arenbHas 0a3a, apryMEeHTHPOBAaHHOCTh, 000CHOBAaHHOCTH BBIBOJIOB IO TEME;

— JIOTHYHOCTB, CTPYKTYPUPOBAaHHOCTB, [IEIOCTHOCTB U3JIOXKEHU pedepara;

— pedeBas KynbTypa INpH 3ammre pedepara (CTHIIb W3I0XKEHHS, SCHOCTh, YETKOCTb,
JTAKOHUYHOCTb, KPAacoTa A3bIKA, YUET ayJUTOPUH, SMOLIMOHAIBHBIA PUCYHOK PEUH, JOXOIUYUBOCTH,
MYHKTYaJIbHOCTh, HEBEPOATbHOE CONPOBOXKICHUE, O)KUBICHHE peun adopU3MaMHu, MPHUMEPaMHU,
IUTaTaMU H T.11.);

— HMCIIOJIb30BaHKE CCBUTKM Ha MH(OPMAIIMOHHBIE PECYpCHI (CalThI, TUTEPATYpPa);

— HarJIsAHOCTh U IPE3EHTAa0ENIbHOCTD (€CIU TpeOyeTCsl);

— CaMOCTOSITENIBHOCTD CY)KACHUH, BIAJICHHE MaTepHUaloM, KOMIIETEHTHOCTh IO TEeMe
pedepara.

Ecnu 3ammra pedepara CBOAUTCS K KPAaTKOMY COOOIICHHUIO 5 — 7 MUHYT U HE MOKET J]aTh
MIOJTHOTO TIPE/ICTABJICHHUS O IPOBEIEHHON pabOTe, TO OLIEHUBAIOTCS OTBETHI HA BOIIPOCHI.

Kpurtepuu ouenku

3a 3ammTy pedepara BHICTABISIETCS OLCHKA:

«3auTeHo», eciau pedepar COOTBETCTBYET KpPUTEPUSM MPOLEAYpPhl OLECHUBAHUS U
00yJaroImuiicsi OTBETHJI Ha BCE MPEIOKEHHBIE BOMPOCH NPABUIBHO, YETKO, YOETUTEIHHO,
[I0Ka3aB XOPOIINE 3HAHUS 110 TeMe pedepara 1 MPOAEMOHCTPUPOBAII BIAZICHUE MAaTEPHAIIOM;

«He 3aureHo», ecnn pedepaT HE COOTBETCTBYET OOJBINEH YaCTH KPUTEPUEB MPOIIETYPHI
OLIEHUBAHMS U 00YYarOIIUICS OTBETUII HE Ha BCE MPEAJIOKEHHbBIE BOIPOCHI; POJIEMOHCTPUPOBAII
HETOJHOE BIIAJICHHE MaTepualioM IO Teme pedepaTa, JTOMYCTUI HECKOJIbKO CYIIECTBEHHBIX
OLIMOOK MPH OTBETE.



