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1. TlacnmopT KOMILIEKTA KOHTPOJILHO-0I[EHOYHBIX CPEICTB

KontponbsHo-onienounsie cpenctsa (KOC) npennazHaueHsl A8 KOHTPOJIS U

OLIEHKH 00pa30BaTeIbHBIX AOCTHKCHHN OOYYalOIIMXCs, OCBOMBIIUX MpPOrpaMMmy

yueoHou nucturuinael OVYII. 05 dusuka.

KOC BKIIIOYAIOT KOHTPOJIBHBIE MaTe€puaibl JJsl MPOBEACHUS TEKYILETO

KOHTPOJII M TPOMEKYTOUYHOM arrectrammui B ¢Gopme nuddepeHrmpoBaHHOTO

3a4cTa.

Pe3lebmambl 0C60€HUA yll86H0ii 0uCl(unJlqul, nobﬂeofcamue npoesepke

Pe3ynomamul o0yuenusn
(006bexkmul oueHusanus)

Tun 3a0anus

JMYHOCTHBIX:
YyBCTBO TOPJOCTH M YBAKEHHS K HCTOPUM U JIOCTHIKEHUSAM
OTEYECTBEHHOM  (HM3MUECKOW HayKd; (HU3UYECKH T'PaMOTHOE
NOBEJCHUE B MpOo(ecCHOHANIBHOW MAEATENbHOCTH M OBITY IHpHU
oOpailleHuu ¢ npudopamu U yCTpoiicTBamu;

TOTOBHOCTh K TPOJODKEHUIO O00pa3oBaHUS W TOBBIIICHHUS
KBaJIM(pUKAIUKU B M30paHHOH NpodecCHOHATBbHON AEATENbHOCTU U
00BEKTHBHOE OCO3HAHUE POJH (PU3MUECKUX KOMIIETCHIINN B 3TOM;
YMEHHE HCIIONB30BaTh JOCTIKEHUS COBPEMEHHOH (u3mueckon
HayKd M (DU3MYECKUX TEXHOJIOTUH JUIsl HOBBIIEHUS] COOCTBEHHOTO
MHTEJJICKTyaJIbHOTO Pa3BUTHS B BbIOpAHHOW MPO(decCHOHATBHOM
NeSITeIbHOCTH;

YMEHHE CaMOCTOSATEJIbHO J100bIBaTh HOBBIE Ul cedsl pu3nveckue
3HAHUS, UCTIOJIB3YSI VIS ATOTO JIOCTYIHbIE HCTOYHUKH WH(POPMALINY;
YMEHHE BBICTPaWBaTh KOHCTPYKTUBHBIC B3aWMOOTHOIICHUS B
KOMaH/Ie 110 pelIeHNI0 00X 3ajay;

YMEHHE YNpaBlATh CBOEH I03HABATEIbHON JIEATENBbHOCTHIO,
IPOBOAMTH CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO
pa3BUTHS;

MeTanpeIMeTHbIX:

UCIIOJIb30BaHUE DPA3JIMYHBIX BUIOB IO3HABATEIbHOU JESATEIbHOCTH
JUISL pelieHns (GU3NYecKux 3ajad, IPUMEHEHUE OCHOBHBIX METO/IOB
no3HaHus (HaOJIONEHUs, ONUCAHMs, WU3MEPEHMs, SKCIEPUMEHTA)
TUIst U3yYeHUS pa3IMYHbIX CTOPOH OKpy’Karomen
JIeMCTBUTENIBHOCTH;

UCTOJIb30BAaHUE  OCHOBHBIX  MHTEIUICKTYalbHBIX  OIEpaluii:
MIOCTaHOBKH 3a/1a4M, (pOopMyIHpOBaHUS TUIIOTE3, AHAJIN3a U CUHTE3a,
CpaBHEHHsI, 0000IIeHNs, CUCTeMaTH3allu1, BbISBICHUS MPUYUHHO-
CIIEICTBEHHBIX CBfA3€H, TMOHCKAa aHaJoroB, (OPMYJIHUPOBAHUS
BBIBOJIOB JIJISl U3YYEHUS PA3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB,
SBJIGHUH M TIPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIWMOCTb
CTaJIKUBAThCS B PO eCcCHOHAILHOMU cdepe;

yYMEHHUE TeHEePUPOBATh UACU U ONPEACIATh CPEACTBA, HEOOXOIUMBbIE
JUTSL UX peain3aluy;

YMEHHE UCIHOJb30BaTh pA3IUYHbIE HCTOYHUKU JJIS TOITy4YEHUS
¢u3uueckoil nHpopmalnu, OLEHUBATH €€ JJOCTOBEPHOCTD;

YMEHHE aHAJM3MPOBaTh W NPEACTaBIATh HMH(OpMaIMio B

Dpoumanvuslii onpoc
HUnousuoyanvHwlii
onpoc

Tecmuposanue
Ipaxkmuueckue
pabomul




pa3IUYHBIX BUJIAX;
yMEHHE MyONWYHO TIPEACTABIATh Pe3ylbTaThl COOCTBEHHOTO
WCCJIEI0BAHMS, BECTU IUCKYCCHH, TOCTYITHO U TAPMOHUYHO COYeTast
coJiep>kanue u GOpPMBI ITpeIcTaBIsieMOr HH(OPMAITUH;
NnpeAMeTHbIX:
c(OpMUPOBAHHOCTh MPEACTABICHUI O POJIM U MecTe (U3UKH B
COBPEMEHHOM HAy4YHOH KapTHMHE MHpa; MOHMMaHHE (U3NIECKOM
CYIIHOCTU HabmonaeMbiXx Bo BeenenHnoit siBnenui, ponu pusmku B
dbopMupoBaHUM Kpyro3opa © (QYHKIHOHAIBHOH TI'pPaMOTHOCTH
YeJIOBeKa JJI pEUICHUs IPAKTUYECKUX 3a]1ay;
BJIQJICHHE  OCHOBOIIOJIATAIOMIMMHU  (U3WYECKUMHU  MOHITHIMH,
3aKOHOMEPHOCTSMHM,  3aKOHAMHM U TEOPHUSIMHU;  YBEPEHHOE
UCIOJIb30BaHNEe (U3UYECKON TEPMUHOJIOTHUU U CUMBOJIMKHY;
BJIQJICHUE  OCHOBHBIMH  METOJAAMM  HAYYHOTO  IO3HAHUSA,
UCTIONIB3YyeMbIMA B (u3mke:  HAOMIOJEHUEM,  ONMUCAHHEM,
U3MEPEHHUEM, SKCIIEPUMEHTOM;
yMeHHs 00pabaTbIiBaTh peE3yJbTaThl U3MEPEHHH, OOHApYKHUBATh
3aBUCUMOCTh MEXAY (U3UYECKUMU BEITUYMHAMHU, OOBSICHSTH
MIOJIyYEHHBIE PE3yJIbTaThl U JI€]1aTh BIBOJIbI;
c(hOpMHUPOBAHHOCTh YMEHUS pelaTh PU3NUECKHE 3a/1a4H;
c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSATH MOJYyYECHHbIE 3HAHUS IS
00BSICHEHUS YCIOBH MPOTEKaHUs (PU3NUECKUX SBJICHUM B IPUPOJE,
npodeccuoHanpHOM chepe W IS NPUHATHS — MPAKTUYECKUX
pELIEHUI B IOBCEIHEBHOM KU3HU;
c(OpMUPOBAHHOCTh COOCTBEHHOW TMO3UIUU IO OTHOLICHUIO K
busnyeckoil nHGOpMaIHH, TOTy4aeMOU U3 Pa3HBIX UCTOYHUKOB.




2. ®opMBI 1 METObI KOHTPOJIS

2.1. B pe3ynbTaTe arrecTaluu 1o yueOHOU TUCUHUIITUNHE OCYIIECTBIISETCS KOMIUJIEKCHASI POBEPKA CIEAYIOIUX YMEHUA U 3HAHUI:

HanmeHnoBaHHMe TEMBbI

HaumenoBanue KOHTPOJ/ILHO-OIEHOYHOI'0 CpeaACTBA

Texkymmi KOHTPOJIb

IIpome:xxyTouHast
arrecranus

BBenenue

@pOHTAIBHBIN ONIPOC
VMHIMBUAYAJIBHBIN OIIPOC

Pa3nea 1. OCHOBBI ®U3UKHU

Tema 1.1. Mexanuka

@pOHTAIBHBIN OIIPOC
UHAMBUYaIbHBIH Onpoc
IpaKTU4ecKas padbora

Tema 1.2. OcHOBBI MOJIeKYISPHOH (QU3UKHU U TEPMOAMHAMMKH

OpoHTaTBHBIN OIIPOC
WHJIUBUYaTbHbBINA OIIPOC
npakTHIeckas pabora

Tema 1.3. DiieKTpoAMHAMMKA

@pOHTAIBHBIN ONIPOC
UHAMBUYaIbHBIA Onpoc
IpaKTU4ecKas padbora

Tema 1.4. KoJsie0anus 1 BOJIHBI

OpOHTAIBHBII OIIPOC
WHIUBUYaTbHBIA OIIPOC
IpakTHyeckas pabora

Tema 1.5. OnTuka

@pOHTAIBHBIN ONPOC
UHAWBUIYaIbHBIN Ompoc
IpaKTU4ecKasi padbora

Tema 1.6. DiieMeHTBI KBAHTOBOH QU3NKH

OpOHTAIBHBIN OIPOC
VHJIMBUYaJIbHBIA OIIPOC

Tema 1.7. IBoronusa Beceaennoi

OpOHTAIBHBIN OIPOC
VHJMBUYaJTbHBIA OIIPOC

Jughghepenyuposannoiil 3auem




3. OueHoYHbBIE CPeICTBA TEKYIET0 KOHTPOJISI
[IpeaMETOM OLIEHKH CIIyXaT YMEHHs W 3HaHusA, npexycmorpeHHbie OI'OC
no aucuuruimae OVYIL.05 ®wusuka, HampaBieHHble Ha (HOpMHUpOBaHHE OOMIMX U
po(hecCHOHATBFHBIX KOMITIETEHIIUH.

Bonpocsl 1151 codecenoBanust
no aucnuminie Ousuka

Kunemartnka

1. YrTo Ha3bIBAETCA MEXAaHUYECKUM JIBUKEHUEM?

2. Kakoe gBukeHHe Ha3bIBAIOT PABHOMEPHBIM MPSMOJIUHEUHBIM?

3. Urto Ha3bIBAIOT YCKOPEHUEM ?

4.  Yrto HaA3bIBAIOT CBOOOJIHBIM NajzeHueM Tena? [Ipu kakux ycloBUSAX MajeHUE
TeJl MOKHOCUUTATh CBOOOTHBIM?

5. UTo Ha3pIBaIOT MTHOBEHHOW CKOPOCTHI0 HEPABHOMEPHOTO ABHKCHUA?

3akoHbl MexaHuku HproTOoHA

1.  Kak popmynupyercs 1 3akon HeroTona?

2.  Kax d¢opmymupyercs 2 3axkon Hprotona? KakoBa ero maremarmueckas
3aIHCh?

3. Kakas cuna Ha3siBaeTcs cuiioil ynpyroctu? KakoBa npupoia 3Toi Cuisl?

4.  Kakas cuia Ha3bIBaeTCsl CWIION TpeHus? Buasl cui TpeHns?

5. Kak ¢popmynupyercs 3aKOH BCEMUPHOTO TATOTEHUS?

3aKOHBI COXpPAHEHUSI B MEXAHUKH.

ChopmynupyiiTe 3aKOH COXpaHESHUSI UMITyJIbca?
Yemy paBeH UMITyJIbC?

Kakyro BeTuunmHy Ha3bIBalOT MEeXaHU4Yeckasi padora?
Uro Takoe KMHETUYECKAas U MOTEHIHATbHAS SHEPTUs?
ChopmynupyiiTe 3aKOH COXpaHECHHS DHEPTUU?

ok~

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW Teopun. MneanbHblil ras.

1.  Kakyro BenMuMHY Ha3bIBalOT KOJIMYECTBA BewlecTBa? B kakux enuHUIAx
WU3MEPEHHUS BBIYUCIISIETCS ?

2. Kakoii ra3 Ha3bIBaeTCs UJI€AJIbHBIM?

3. Kakwue npoueccel Ha3pIBatOTCS U30IPOLIECCHI?

4.  Kakoe ypaBHeHHE Ha3bIBalOT ypaBHeHue Kiaitnepona?

5.  Kak 3aBHCHT JaBi€HUE UACATBHOIO ra3a OT KOHLIEHTPALUU U TEMIIEPATyPhI?

OCHOBBI TEPMOJMHAMUKH.

UeMy paBHa BHYTPEHHSIS SHEPTUS UI€ATBHOTO ra3a’?

Kak BeIauCIUTh paboTy IPU U30TEPMUUECKOM PACIITUPEHUH ?
[Touemy He BO3MOXKEH BEUHBIIN ABUrATENb IEPBOro poaa’?
ChopmynupyiiTe nepBblil 3aKOH TEPMOJIUHAMUKH.

Kak Beruncauts KIIJ[ TermmoBoro aBurarens?

SAEESE A .



CaolicTBa Mapos.

YTo Takoe OTHOCUTENbHAS BIaKHOCTh BO3yXa?

OT yero 3aBUCUT TeMIiepaTypa KUTIECHHs ?

Kakyto BenuunHy Ha3bIBAIOT y€IbHAS TEIIOTA TA000pa30BaHuUs?
YTto Takoe TouKa pochl?

Kakas xuIKoCTh Ha3bIBaeTCs meperperas’?

ok~ wn

CBoMicTBa )KUIKOCTEH.

Kak 0OBsICHUTD SIBJIEHHS CMaYUBaHHUA?

[ToueMy UCKPHUBIISICTCS TTOBEPXHOCTD KHUIKOCTU Y CTEHOK TBEPJBIX TEI™*
Kakue TpyOKu Ha3bIBaIOTCS KamujusipaMu’?

Kak BO3HMKAET cujia MOBEPXHOCTHOTO HATSKEHUS?

YeMy paBHO TOBEPXHOCTHOE HATSXKEHUE KUIAKOCTU?

AN

DIIEKTPUYECKOE TOJIE.

Kakue cBOMCTBA AIEKTPUUYECKUX 3aps0B Bbl 3HACTE?

Kaxkoil puznuecknii cMbLI NOCTOSHHOM K B 3akoHe KyoHa?

B dyem nposiBiisieTcsl CuioBasi XapakKTEPUCTUKA 3JIEKTPUYECKOTO O ?
Kakyro ¢pusznueckyro BeTMUNHY Ha3bIBAIOT HAIIPSIAKEHHOCTD?

Kakoe amekTpruueckoe moje Ha3pIBaeTCsl OAHOPOIHBIM ?

ok~ owdE

3aKOHBI MOCTOSIHHOTO TOKa. DJIEKTPUUYECKUM TOK B MOJIYyIPOBOJHUKAX.
Kakue npoBOJHUKY BbI 3HaETE?

Kaxko# ToK Ha3bhIBaIOT IMTOCTOSIHHBIM?

UTo HA3BIBAIOT AJIEKTPOABUKYILEH CHIION?

OT KaKkux BEJMYHUH 3aBUCUT CONPOTUBIICHUE?

B xakux enuHUIIAX U3MEPSIOT paboTy ToKa?

ok~ e

Mexanuueckue KojieOaHusi U yIpyTrue BOJIHBI.

Kaxkue xonebanus Ha3bIBAaIOT CBOOO HBIMU?

Yemy paBeH nepuo/1 KojieOaHus Tpy3a Ha MPyKUHE?

Uto Takoe MaTeMaTUYECKU MAATHUK?

Kaxkune BoJIHBI Ha3bIBaIOT nonepeuynsie? Kakue mpoaoapHbpIMA?
OT 4ero 3aBUCUT TPOMKOCTb 3ByKa?

SANESE A .

DNeKTpOMarHuTHbIE KOJI€OAHUS U BOJIHBI.

1. Kak mnpoucxoautr mporecc npeoOpa3oBaHUs SHEPIMM B KOJI€OATEIbHOM
KOHType?

2. Yem 00yCIIOBJIEHO 3aTyXaHUE JIEKTPOMArHUTHBIX KOJeOaHU B KOHType?

3. Ot KakuX BEJIMYMH 3aBUCHUT MEPUO]T HIIEKTPOMATHUTHBIX KOJIECOAHMIT?

4.  Kakoil TOK Ha3bIBalOT IEPEMEHHBIM?

5. IloueMy NpUMEHSIIOT MOBBILIAIOLIKME TPAHCPOPMATOPHI B ANEKTPOCTAHLIUSIX?
Tewma 5.1 Ilpupona cgera.

1. Kakoii ¢pusznueckuii cMbicil aOCOTIOTHOTO OKA3aTels MPeIoMIIeHuUs ?

2. Ilpu kakoM ycnoBUY BO3HUKAET MOJHOE BHYTPEHHEE OTPAKEHHUE?



4.

Yro takoe Gokyc auH3bI?
Kakas nun3a siBnseTcs codbuparorieii?
YeMy paBHO YBEIUYCHUC JTMH3BI?

KBanToBag ontuka. ®us3uka atomMa.

AN

Yro Takoe dpoTodrpdext?

Yro Takoe kpacHas rpanuia Goroaddexra?

Yemy paBHa sHeprus potoHa?

Kakoe cocTosiHMe Ha3bIBaCTCs CTAllMOHAPHOE?

Kakas Mmojens atoma Obliia ipespioskeHa Pesepdopaom?

Ctpoenue u pa3Butue BeeneHHOM.

A .

Kakue HabmoneHns yka3pIBaloT Ha paciuupenue Beenennoit?
YT0 Takoe peMKTOBOE U3ITydeHUE?

K xakoMy TuIy ragakTuk OTHOCAT MIICUHBIN My Th?

B kakux Tumax rajJakTUK POKAArOTCS 3BE3bI?

B ueM oTnmymne akTUBHBIX TaJIAKTUK OT OOBIYHBIX?

OBomonus 38e31. ['unoresa npoucxoxacHus COJTHEYHON CUCTEMBI.

a s wDdnE

Kakue peakuuu sBIAIOTCS UCTOYHUKAMU SHeprun CoyHIE U 3Be31 7
Kak u rjie BeIpabaTbIiBaeTCs IHEPTHUS CBEPXTUTAHTCKUX 3BE3/1?

UTo TaKo€ COJIHECUHBIN BEeTEp?

Kak cBs3aHbI TEMIIepaTypa, paauyc U CBETUMOCTD 3B€3/17

Kaxk n3mepunu maccy Connua?



KomiuiekT 3agaHuii 1J11 KOHTPOJIbHOI padoThI
o AucuumnHe Ousuka

CroiicTBa TBepAbIX TeJl.
Bapuanr 1

3aganue 1. T'a3 npu paBnennn 810600 Ila m Ttemmepatype 12 °C
3aHuMaroT 00beM 855 5. KakoBo Oyner naBiieHUeE, €Cu 3Ta K€ Macca rasa mnpu
temrmepatype 47 °C 3aiimet o6beM 800 117?

3ananue 2. CpeaHsas KHHETHYECKas YHEPrusl MOCTYIaTeIbHOTO JIBHKEHHUS
MOJICKYJI ra3a B OayuioHe paBHa 4,14 [ 1072 JIx. Yemy paBHa TeMIiepaTypa rasa
B 3TOM OajutoHe?

3aganue 3. [ OPUTOTOBICHHS 4Yas TYPHUCT IOJOXHUI B KOTEJIOK 2 KT
apaa mpu temmneparype 0

°C. Ormpegenure, Kakoe€ KOJHMYECTBO TEIUIOTHI HEOOXOJAUMO I
MIpEeBpAIESHHS 3TOTO JbJia B KUIISATOK.

3ananue 4. [loa kakuM JaBJI€HUEM HAXOJAUTCS Ta3 B COCYJIE, €CJIM CPeHsIs
KBagpaTUYHas CKOpPOCTh ero Mosekyn pasHa 1 [ 10° m%/c?, xonumeHnrtpauus
monekyn 3 [ 10%° m3, macca xaxoit monexynsr 5 [ 102 kr?

3ananue 5. Kakoit 00bemM 3aiiMeT Bojiopoa mpu Temmneparype 627 °C, ecnu
npu 0 °C ero o6sem 0,7 M°. JlaBiieHUE ra3a HEM3MEHHO.

Bapuanr 2

3ananue 1. B Gannone emkoctbto 6 11 mox gasienueM 942322 [la npu
temneparype 17 °C naxoautcs 100 r raza. Onpeaennrte MOJISIPHYIO MacCy 3TOTO
rasa.

3ananue 2. Tsoxenblii OpOH30BBIN MOJCBEUHUK MAacCOM 2 KI' Harpeiu a0
temmeparypsl 627 °C. PaccuuraiiTe, Kako€ KOJIMYECTBO TEIUIOTHI BBIAEIUIIOCH
MpU OCTBIBAHUMU IMOJICBEUHHKA A0 Temnepatrypbl 27 °C, mpu yCIOBHUH, 4YTO
yAeabHas TernaoeMKocTh Opon3bl paBHa 420 [Ix/(kr [ K).

3ananne 3. M3pacxogoBaB 2 Kr OCH3WHA, JBUTATEIb COBEPIIMI padboTy 23
Mumx. Uemy paBen eroKII/[?

3amaane 4. 10 Moxel OJHOATOMHOIO HAEAJIBHOIO Ta3a UMEIOT
temnepatypy 27 °C. PaccuntaeTe BHyTPEHHIOIO SHEPTHIO 3TOrO Ta3a.

3aganue 5. Omnpenenure CpPeIHIO KUHETHUYECKYIO SHEPTUI0 MOJIEKYJIbI
aprosna npu 17 °C.OTBeT OKpYTJIATE JO LUEJIOr0 YUCIIA.

10



Bapuanr 3

3ananue 1. Umeercs 12 1 yraekucnoro rasa nox gasiaeruem 9 [1 10° IMa u
temneparype 15 °C. Ompenenute maccy 3Toro rasza. OTBET OKPYIJIUTE 0
JECATHIX.

3anganue 2. Ha marpesanne 200 T TpancopmaTopHoro macia ot 24 mo 40
°C motpeboBasioch KOIWYEeCTBO TemiaoThl 5,4 k/[x. Uemy paBHa yaeibHas
TEIJIOEMKOCTh TpaHcPopMaTopHOTO Macia?

3ananue 3. Temmneparypa HarpeBaTessi U€aJIbHOTO TEILIOBOTO JBUTATENS
Kapno pasna 227 °C,a temneparypa xonoauibauka 27 °C. Beruncnure KITJ]
U7caTbHON TEIUIOBOM MAIMHBI M PACCUYUTAWTE KaKoe KOJIMYECTBO TETUIOTHI
noyiy4aeT pabodee TeIO OT HarpeBaTesl 3a OJUH ITUKI padOoThl, €CJIM U3BECTHO,
4yTO pabouee TeIo ABUTATENS COBEPIIAET MOJE3HYI0 padoTy, paBHyt0 10 K/[X.

3ananue 4. Kakoe KOJIMYECTBO TEMJIOThI HEOOXOAMMO 3aTPaTUTh, YTOOBI
MPEBPATUTH BOJY Maccou 3 Kr, B3ATyr0 mpu temmneparype 20 °C, B map mpu
temnepatype 100 °C?

3aganue 5. PaccuurtaiiTe 4YHCIO MOJIEKYJ, COJEPKAIUXCA B KYyCKe
“cyxoro apga” (CO2) maccoit 200 r. OTBeT npeacTaBbTE B CTAHAAPTHOM BHJIC.

Du3nuKa AaTOMHOTIO SIApPA.
Bapuanr 1

Nel. Omnpenmenure 4YHCIO HYKJIOHOB, IIPOTOHOB W  HEWUTPOHOB,
cozep KaIuxcs B sApe arToMaHaTpus 11Na,

Ne2. Ilox meicTBUEM KaKOW CUJIBI U U3JIyYEeHUs  OTKIIOHAKTCA B
MarHMuTHOM MOJIE.

Ne3. Onpenenute, kKaKkoil sneMeHT obpasyerca u3 9U?® mocne ognoro a-
pacnaja u IByX 3 -pacrnaios.

Ne4. Onpenenure >HEPrETUUECKUI BBIXO SIAEPHON PEAKIIUN:

3Li7+ 1H1 — 2 2He4

BrizenseTcs Wiy norjaomaeTcs 3HEPTUs B X04€ 3TOW peaKuu?

No5. Ilepuon monmypacnana pagnoakTHBHOTO M30Tona xpoma 24Cr! pasen
27,8 cytok. Uepeszkakoe Bpems pacnagercs 80% aTtomoB?

Ne6. OnpeienuTe SHEPTHIO SAApa CBA3H SAIpa aToMa ypaHa g U?%,

Bapuanr 2.

Nel. Tpu o6erpene spep dropa oF'® mpoTomammu obGpasyercss KHCIOPO.
800, Kakue s1paobpasyroTcs IOMUMO KHCIOPOAa?

Ne2. Kakoe u3 TpEX TUTIOB U3JTYyUYECHUN: , oOmamaer  HauOOJIBIIEH
MPOHUKAIOIIEN CTOCOOHOCTHIO?

Ne3. Paccuuraiite nedekT Macchl, SJHEPTUIO CBSI3U U YAEIbHYIO SHEPTHUIO
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CBSI3U sIIpa AJTIIOMUHUS

13A1%7,

Ne4. Onpenenute s3HEPreTUUECKUN BBIXOJT AIEPHON PEAKIINU:

gHe4+2He4 — 3Li7+ 1Hl

Brigensercs wim morjiomaeTcs SHEprus B X0/1€ 3TOU peakiuu?

No5. KakoB neproa nmoaypacrnaga paJuoakTUBHOTO JIEMEHTA, aKTUBHOCTD
KOTOPOTOyMEHbBIIUIIACh B 4 pa3a 3a 8§ CyTOK.

Ne6. Cxonbko o- M B-pacnasoB ucheIThiBaeT ypaH ¢oUZ° B mponecce
NOCJIe10BAaTEILHOIONIPEBPAIleHHs B CBUHEL] g P20’ ?

KonTpoJsbnas padora.

Bapuanr 1

3ananue 1. IIpu paBHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKEHUU CKOPOCTh
kaTepa yBenauuuiack3a 10 ¢ or 2 m/c 1o 8 m/c. UeMy paBeH myThb, POUICHHBIN
KaTepOM 3a 3TO Bpems?

3amanve 2. Eciau npykuHa HW3MEHMJAa CBOXO JUIMHY Ha 6 CcM IoA
JNeCTBUEM Trpy3a mMaccol 4 Kr, To Kak Obl OHa pacTsIHYyJach IMOJ JEUCTBUEM
rpysa mMaccoi 6 kr?

3amanue 3. Temo wmaccoir 500 r OpomeHo ¢ BbICOTHI 10 M Han
MOBEPXHOCTHhIO 3emMiiu co ckopocTthio 10 M/c. Kakoit OyneT KuHeTHuecKas
SHEprus Tejlla B MOMEHT mnpuizemieHus? 3amanue 4. O0néM 12 Monb a3ora B
cocyne npu temmeparype 300K u masnenmu 10° Ila pasen Vi . Uemy pasen
00BEM 1 moutst a3oTa mpu TakoMm ke aaBieHuu raza u 600 K temmneparype?

3ananue 5. O6BEM Kkucaopona maccoii 160 r, Temmeparypa kortoporo 27°
C, npu n300apHOM HArpeBaHUM YBEIWYWICA BABoe. Haitu paboty raza mpu
pacIIMPEHUH.

Bapuanr 2

3aganue 1. Kamenb OpolleH ¢ HEKOTOPOUM BBICOTHI BEPTHUKAIBHO BHU3 C
HavaJbHOUW CcKopocThio Im/c. KakoBa ckopocTs kamus yepe3 0,6 ¢ mocre
Oopocanusi?

3aganue 2. Cuna 10 H coobmaer Teny yckopenue 0,4 m/c? . Kakas cuna
COOBIIUT 3TOMY JKETeNly ycKopenue 2 m/c? ?

3aganue 3. Ilpu BwICTpesne W3 MPYNKUHHOTO MHCTOJIETA BEPTHUKAIHHO
BBepx mapuk maccoil 100 r nogHumaercss Ha BeicOTy 2 M. KakoBa >KeCTKOCTb
pY>KUHBI, €CIIU J0 BBICTpEsa Mpy>kKuHa Oblia cxkata Ha 5 cm?

3ananue 4. B cocyne A HaxoauTcs 14 T MOJIEKYJISIPHOTO a30Ta, B COCYJIe
B — 4 r renmus. B xakoMcocye HaxoauTcs 00Jblee KOJIMYeCTBO BeliecTBa?

3aganue 5. Kakyio pabGory coBepmui Bo3ayx maccoir 200 T mpu ero
n3o0apHoMm HarpeBanuu Ha 20K? Kakoe KoJM4YEeCTBO TENJOTHI €My IPU 3TOM
cooOmunu?

Bapuanr 3
3ananue 1.Temo cockalib3blBaeT ¢ HAKJIOHHOM IUIOCKOCTH, poxons 3a 10
cexkyHa nyth 200 cm. HauanbHas ckopocTh paBHa HYI10. OnpeaennuTe yCKOpeHue
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TeJa.

3ananue 2. Cuna 10 H coobmaer Teny yckopenue 0,4 m/c? . Kakas cuna
COOOIIUT ATOMY )KeTely yckopeHue 2 m/c? ?

3ananue 3. JIBa mapuka mMaccaMu 2 U 4 Kr ABHUTAIOTCSA CO CKOPOCTSIMHU
COOTBETCTBEHHO 5 W 7 m/c. OmpeaenuTh CKOPOCTH IIAPOB IMOCJIE MPSIMOTO
HEYIPYroro yjapa, €Cjii OOJbIIUN I1ap JOTOHSET MEHbBIITUA.

3ananue 4. MonspHas macca aprona 40 r/Moib, CpelHssl KBaJpaTUyHas
ckopocth 400 m/c. B 1 Mm% maxomutes 5-10%° wactui. Kakoe paBieHue
OKa3bIBalOT Ha CTEHKHM cOcCyJa MOJIeKyJbl aproHa? 3amanue 5. B mporecce
BHYTPEHHSS dHEprus raza ymenninuiack Ha 300 J[x, a ra3z coBepiuia padoTty
500 JIx. Kakoe koau4ecTBO TEIIOTHI OBLIO COOOIIEHO Ta3y.

Bapuanr 4

3amanue 1. CKOJBKO BpPEMEHHM 3aTPaTUT paAKETa, ABMXKYIIA’ICA U3
COCTOSHHS IIOKOS CYyCKOPEHHEM 6 M/c?, Ha IPEoJI0JIeHHE PACCTOSHUSA 75 M?

3amanue 2. Ha kakoM pacCcTOSIHMU CHJla BCEMUPHOTO MPUTSKEHUS MEXKITY
ABYMs TeJlaMH Maccoifno 1T kaxnoe 6yaer pasHa 6,67-107° H?

3aganue 3. YCTaHOBJIEHHAs Ha OYEHb TIAQJKOM JbAY 3aMEP3IIEro 03epa
nymka maccod 200 Kr cTpensieT B TOPU3OHTAJIbHOM HampaBiieHMH. Macca
BBIMTYIIIEHHOTO U3 MYIIKHU siApa 5 KT, €ro CKOPOCTh MpH BbUIETE U3 cTBoJa 80 m/c.
KakoBa ckOopoCTh IyLIKU MOCJIE€ BBICTPEIIA?

3ananue 4. Kakoii o0beM 3anumaer ra3 npu Ttemmeparype 300 K u
naieHuu 414 Ila, ecnm4uciio MOJIEKYJ ra3a COCTABIISIET 5-10%4?

3amanue 5. [na narpeBanus netanu maccod 400 r ot 20 mo 25 °C
notpedoBanock 760 [Ix. Onpenenure yAenbHYIO TEIJIOEMKOCTh METaia, U3
KOTOPOTO U3rOTOBJICHA JI€TAlIb.

KoHTpoJbHBbIi cpe3

Bapuant 1

3aganne 1. Ha mnmactuHy W3 HUKend mNagaer »JIEKTPOMAarHUTHOE
u3lydeHue, sHeprus potoHoB kotoporo pasHa 9 »B. Ilpu 3TOoM B pesyinbTaTe
dboTorddexTa U3 MIACTUHBI BBUICTAIOT AJCKTPOHBI C MAKCUMAaJIbHOM sHepruei 4
»B. Uemy paBHa paboTa BbIX0/a 3JIEKTPOHOB U3 HUKENSA?

3ananue 2. KakoBa kpacHas rpanuna ¢orodddexra s 30510Ta, €CiIH
paboTa BbIX0/a JIEKTPOHOB paBHa 4,59 sB?

3aganne 3. Hamucate Hemoctaromme o0003HAYEHHUS B CICAYIOIICH
AIEPHON pEaKIUH: ? +

1H192%Mg12 + 4He2

3ananne 4. UYepe3 kakoe Bpems pacmnagetca 80% pamona, mnepuon
nojypacnaga KOTOporococTtaBisieT 3,8 CyTok?

3amanue 5. OmnpenenanTe DJHEPrHIO CBA3M sAApa aToma ypaHa 2>°U,.
Bapwuanr 2

3apganue 1. Haitgure umnynsc GOTOHA yabTpaguOIETOBOIO U3ITYUYEHUS C
gactoron 1,5 [ 10® Tu. 3amanme 2. Haligure wummynsc ¢oToHA
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yIabTpaduoneToBoro usiydeHus ¢ gacroro 1,5 [0 10 Tu. 3amanume 3.
Hamucate HepocTatomue 0003HAYEHUS B CIEAYIONMEH SAESPHON peaKIuu:

65Zn30 + 1n0D ?+ 4Hez

3amanue 4. OnpenenuTh IMEPUOJ IoJypaciaaa paJoHa, €CId 3a OJHHU
cytku u3 10° atomos pacnagaerca 1,75 [J 10° atomoB.

3amanue 5. Beraucnute nedekt maccsl aapa uzorona 2°Nejg

1. Kpurepnu oneHUBaHUsA
Oyenka «OMIUYHO» CcMABUMCA 3a pabomy, BHINOIHEHHYIO 0e3 OImMOOK U
HEJ0YECTOB WIIMUMEIONIYIO He O0Jiee OTHOTO HEI0YeTa.

Oyenxa «xopouwioy cmasumcsi 3a pabomy, BBITIOJTHEHHYIO TOJHOCTHIO, HO
IIPY HAJIMYUU B Hel:a) He 0oJiee OJHON HEerpyOOi ONTMOKH M OJTHOTO HEJI0YETa,
0) unu He 0oJiee ABYX HEJIOYETOB.

Oyenka «y00671emeopumebHO» CMAGUMCcs B TOM Clydae, €CId CTYIEHT
MIPaBUJIHLHO BBITTOJTHIITHE MEHEE TIOJIOBUHBI PAOOTHI WITH JTOTTYCTHII:

a) He 0oJee IBYX TpyObIX OIIMOOK,

0) unu He Oosice OaHOM TpyOOI OMMOKM M OJHOTO HEAO0YETa, B) MJIM HE
0oJiee IBYX-TpeX HETPyObIX OLINOOK,

') WIK OJTHOM HETPyOOil OMMUOKU U TpEX HEJOUYETOB,

1) WIK TIPU OTCYTCTBHUH OIIMOOK, HO IPU HATUYUU 4-5 HEI0UETOB.

OyeHka «Hey0081emeoOPUMeNbHO» CMAGUMCS, KOTJa YHUCJIO OIIMOOK |
HEJI0YETOB MPEBOCXOJUT HOPMY, ITPU KOTOPOM MOKET OBITh BHICTABJICHA OIICHKA
«YIIOBIIETBOPUTEIBHO», HWJIA €CJH NPaBUJIHHO BBHIIIOJIHEHO MEHEE IOJIOBUHBI
paboOTHI.
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Tembl HHAUBUAYAJIBHBIX IPOCKTOB

o AMCIIUIIJINHE dusuka

Mopnenu atoma. OnbiTel Pezepdopra.

JlazepHbI€ TEXHOJIOTUU U UX UCIIOJIb30BAHHUE.

Benuuaitime oTKpbITUST (PU3UKH.

Yckoputenu 3apsSKEHHbBIX YACTULL: LIEH, 33/1a4l U IPUMEHEHNE B

NEATEIIBHOCTH YEJIOBEKa.

Dkosorus U pu3uka: mpoodIEeMbl B3aMMOICHCTBHAS © MUPHOTO

COCYILIECTBOBAHHS.

Onrtuueckue SIBICHUS B IPUPOJIE.

["a30BbIE 3aKOHBI.

Mapusa Cxionosckas-Kropu. OTkpbeITHE paaus.

buonorunueckoe aeiicteue paguanuu. 10.PagrnoaktuBHOe 3arpsi3HEHNE

OKPYKarOUIEH CPEIbI.

1. Tlouck anbTepHATUBHBIX HICTOYHUKOB SHEPTUH: 3apyOCKHBIM HOTEUECTBEHHBIN
OIIBIT.

2. lllyMoBoOe€ 3arpsisHEHHE OKPYkKAIOLIEN cpelibl. BiusHue MyMOB HAYEI0BEKaA.

3. JleiicTBue 3ByKa, yJIbTpa3ByKa U HHGpa3ByKa Ha YEIOBEKA.

Kpurtepun ouennBanus:

Oyenxa « OmaudHoy:

— paboTa HOCUT NPAKTUUYECKUI XapaKTeP, COAEPKUT IPAMOTHO

U3JI0)KECHHY O TEOPETHUYECKYIO 0azy, XapaKTEPU3yeTCs JIOTUYHBIM,
NOCJIEIOBAaTEIbHBIM ~ M3JI0)KEHHEM  MaTepHajla €  COOTBETCTBYIOLMMU
BBIBOJIaMU U OOOCHOBAaHHBIMU MPEJIOKEHUSIMHU;

— Ipu 3amuTe padoThl OOYy4YarOMIMICS TOKa3bIBA€T JOCTATOYHO TIyOOKHE
3HAHMS BOMPOCOB TEMbI, CBOOOAHO ONEPUPYET AAHHBIMH HMCCIEIOBAHUSMU,
BHOCUT OOOCHOBAHHBIE MPEIJIOKEHHUS, BO BPEMsl BBICTYIUICHUS HCIOJIb3YET
HaIJISIHBIE TIOCOOMS (TaONUIIbl, CXEMBbI, TPaUKH, AIEKTPOHHBIE MPE3EHTALINH
W T.JI.) WIM pa3fgaTO4YHbI Marepuas, JIETKO OTBEYAaeT Ha ITOCTaBJICHHbBIC
BOIIPOCHI.

Oyenxa «Xopouwioy:

— HOCUT TMNPAKTUYECKUH XapakTep, COJIEPKUT TIPaMOTHO H3J0KEHHYIO
TEOPETUUYECKYI0 0a3y, XapaKTepU3yeTcsl IMOCIeAOBATEebHBIM H3JI0KEHUEM
Marepuansa C COOTBETCTBYIOUIMMHU BBIBOJAMH, OJHAKO C HE BIIOJHE
000CHOBaHHBIMH MPE/JI0KEHUIMH;

— TIpHU 3a1uTe 00yYaronuiicsi MoKa3bIBaeT 3HAHUSI BOIPOCOB TEMBI, OTIEPUPYET
JAHHBIMU MCCIIEJOBAaHUS, BHOCUT NPEIJIOKEHHS, BO BpPEMs BBICTYIUICHHS
WCIIOJIB3YET HaTJIAIHbIE TTOCOOus (TaONUIIBI, CXEMBI, TpadUKH, dJIEKTPOHHBIC
Npe3eHTAlUU U T.]1.) WIK pa3JaTOYHbId MaTepuai, 0e3 0coObIX 3aTpyIHEHUN
OTBEYAET HA NTOCTABJICHHBIE BOIIPOCHI.

Oyenxa « Yoosnemeopumenvroy:
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HOCHUT MPAKTUICCKHUIA XapaKTep, COJACPKHUT TEOPETHUECKYIO 0a3y, Oazupyercs
Ha MPAKTHYECKOM MaTepHaie, HO OTIMYAeTCs IMOBEPXHOCTHBIM aHAIH30M H
HEIOCTaTOYHO  KPUTUYECKMM  pa3dopoM, B HEH  mpocMarpuBaeTcs
HETIOCJIe/IOBATEIEHOCTD U3JIOKCHHS Marepuara, IPE/ICTaBIICHBI
HEOOOCHOBAHHBIE MPETIOKEHUS;

UMEIOTCS 3aMEUYaHus 110 COAEPKaHUI0 pabOTh M O(POPMIICHHIO;

IpY 3aIIuTe 00yYarOMIUNCS MPOSBISIET HEYBEPEHHOCTh, MOKAa3bIBaeT ci1adoe
3HAHUE BOMPOCOB TEMBI, HE JAeT TMOJHOT0, apryMEHTHPOBAHHOTO OTBETAaHA
3aJJaHHBIC BOTIPOCHI.

Oyenxa «Heyoosenemeopumenbroy:

WHJMBUAYJIbHBINA MMPOEKT HE 3aBEPIIICH;
K 3aI1uTe 00y4aromMics He JOIMYCKaeTCs.
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IIpakTH4yeckoe 3aHsiTHE
o reme « Kunemaruka»

Henb: 3akpenums 3nanua no meme «Kunemamuxa», cpopmuposams ymenus
U HABBLIKU HAXOMCOCHUS (YU3UUECKOUl GeTUUUHDL, 6b1600 (PUUUECKOI GETUYUHDI
u3 popmynot.

Teopus:

KunemaTuka— pasfgen MeEXaHWKH, HW3YYalolUid MaTeMaTUYecKOe OIHMCAHUE
(cpencTBamMu TE€OMETPHUM, alreOpbl, MAaTEeMaTHYECKOTO aHaiu3a...) JBHXKCHHUS
UJCATM3UPOBAHHBIX TeNl (MaTepualibHas TO4YKa, aOCOJIOTHO TBEPAOE TeJo,
ujieabHast )KUJIKOCTh), 0€3 paCCMOTPEHUS PUYUH ABUKEHUS (MACChI, CUIT U T. 11.).
HcxoaHble MOHATHS KMHEMATUKUM — MPOCTPAHCTBO M BpeMmda. Hampumep, eciu
TEJIO JIBUKETCS MO OKPY>KHOCTH, TO KHHEMAaTHKa MPEJICKa3bIBAET HEOOXOAMMOCTh
CYILIECTBOBAHHS LIEHTPOCTPEMUTENBHOTO YCKOPEHUS 0€3 YTOUHEHHUS TOro, KaKyro
OpUPOAYy UMEET CHila, €ero mnopoxparomas. I[IpuunHamMu BO3HMKHOBEHUS
MEXaHUYECKOTO JIBXKCHHS 3aHUMAETCs JPYTOM pas3ziesl MEXaHUKUW — JAMHAMUKA.
['maBHOM 3amayell KUHEMAaTHKW SIBJIIETCA MaTeMaTHdeckoe (ypaBHEHUSIMU,
rpadpukaMu, TaOJIUIAMH W T. I.) OMNPEACIICHHE MOJIOKEHUS U XapaKTePUCTHUK
JBUKEHUS TOYEK WJIM Tell BO BpeMeHH. JI0o0oe NBM)KEHHsS paccMaTpUBaeTcs B
ONpENENEHHON cucTeMe OTcU€ra. Takke KHMHEMAaTHKa 3aHUMAETCs H3YYEHUEM
COCTaBHBIX JBMXCHHUH (IBUKEHHUI B JBYX B3aUMHO NEPEMEIIAIOIIUXCS CUCTEMAaxX
oTCuéTa).

YCKOPEHME. PABHOYCKOPEHHOE IBU’KEHUE

Pasnoycropennviv Ha3bpIBaeTCA IBUXKEHHUE, IPU KOTOPOM CKOPOCTH Tea 3a JII0ObIe
pPaBHBIE IPOMEXYTKH BPEMEHU U3MEHSIETCSI OJJUHAKOBO.

Ycropenuem mena Ha3bIBalOT OTHOILIEHHE U3MEHEHHSI CKOPOCTH TeJla KO BPEMEHH,
32 KOTOPOE 3TO U3MEHEHUE MTPOU30IILIO.

YckopeHne xapakTepu3yeT ObICTPOTY U3MEHEHUSI CKOPOCTH.

a=V‘iV°.
|
fe a M

[a]= 25
c

VYckopenue - BekTopHas BenuuMHa. OHO TOKa3bIBaeT, KaK HU3MEHSETCS
MTHOBEHHAsl CKOPOCTh TeJjia 33 €AUHUILY BPEMEHH.

3Has HaYaIbHYIO0 CKOPOCTh TENlAa M €r0 YCKOpEeHue, u3 popmyisl (1) MOKHO HakTH
CKOPOCTb B TII0601 MOMEHT BpeMmeru:F = Fo + (2)

J171s1 3TOrO0 ypaBHEHUE HY>KHO 3aIMCaTh B MPOEKUUAX HA BEIOPAHHYIO OCh:

V,=Voxt axt

o
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['paduikom  CKOpOCTM  MpU  PAaBHOYCKOPEHHOM  JBMKEHUU  SIBJISIETCS
u,

>0

qy.=
Vg =0

H,N d

npsimas

NEPEMEIIEHHUE 4 nyYTb 1P MPSIMOJIMHEMTHOM
PABHOYCKOPEHHOM /IBUXKEHHNHA

IIpeAIonokuM, 9TO TENO COBEPIIMIO IIepeMEIeHHe 3a BpeMs t, JBHTasch C
yckopenueM . Eci ckopocTh U3MeHseTcs OT Fo10 F 1 yduThIBas, 4To,

V=V, + 2t nonyunm

- ‘T’?o‘*?o*m! Wyt + at?
5= =

2 o2

at?
s—V0£+ —_

2
Hcnons3yst rpaduk CKOpPOCTH, MOXHO OINPEIEIUTh MPONUJECHHBIA TEJIoM 3a
M3BECTHOE BpEMsI IyTh - OH YHCJIEHHO PAaBEH IUIOMIAAM 3aIITPUXOBAHHOMN
MTOBEPXHOCTH.
Uy |
A g

Uy =y “] .-',-Ir

/ /,
v ,ﬂ,a le

E
Uge <
f;; :f o ”” / s
Ll / / ’}//Zfiff’f// 0
, .

;
CBOBOJHOE HAI[EHI/IE TEJI
JIBmkeHre Tenm B OE3BO3AYITHOM TPOCTPAHCTBE IMOJ JIECHCTBUEM CHIIBI TSIKECTH
HAa3BIBAIOT C80000HBIM NAOCHUEM .
CBo0OosiHOE TIaJIEHHUE - 9TO PAaBHOYCKOPEHHOE JABIKCHHE. Y CKOPEHHE CBOOOIHOTO
MaJeHus B JAHHOM MeCTe 3e€MIIM ITOCTOSIHHO JJIS BCEX TEI U HE 3aBUCHUT OT MACCHI
najarolero tena: g = 9,8 m/c?
Jns pemenus pa3iaudHBIX 3amad w3 pazgena "Kunematuka"' HeoOXOAUMBI JBa
ypaBHCHHS:
ar?

2

J/-;
i
I:’l = 17'0 + @t
3apauaNel: Tenmo, nBUTAsiCh PaBHOYCKOPEHHO W3 COCTOSHUSI TIOKOS, 32 IISTYIO

CeKyHAy Tponuio myTh 18 M. UeMy paBHO YCKOpEHHE U KaKOW IMyTh MPOILIO TEJIO
3a5c?
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_ﬂ. 1] [
Vo =0, Ug=0 ——= —_— 2.
ts =4 ¢, Q Sg+47%, 54 !
—-— - L # .
ts=3¢c . e
5= 18, ’ ' .
a@-755-7 | o S5 X

2 2
at
32"%‘0:7

3a mATYI0 CEeKyHAY TeJIO MPOILIO MyThb S =S 5 -S4 U S 5 U S 4 - PACCTOSHUA,
MPOMJICHHBIE TEJIOM COOTBETCTBEHHO 3a 4 U 5 C.

X
X=Xy + Vot +

2 2
aty  aty ara 4 25
s=— -4 o loa="_.
2 2 2(5 ‘) 1342
a=%=4ﬁ“’cg
25¢° - l6c
2 2
Sj=4M;’cz-250 S0

OTBer: Telo, JBUrasch ¢ yckopeHueM 4 m/c 2, 3a 5 ¢ mpouwuio 50 .

3agayaNe2: C noaBOJHOM JIOAKH, MOTPYKAIOUIENCS PAaBHOMEPHO, UCIYCKAIOTCS

3BYKOBBIE HMMITYJIbChl JumuTenbHOCTRIO t1 = 30,1 c. JlimrensHOCTH MMIyJibCa,

IIPUHATOTO HA JIOJKE IMTOCJE €ro OTPAXEHUs OT AHa, paBHa t, = 29,9 c¢. Onpenenure

CKOPOCTb MOTpy>keHus J1oaku V. CKkopocTb 3ByKa B Boze ¢ = 1500 m/c.

Pemenne.

3BYKOBOW HMMITyJIbC HE SABISETCS MaTEPUAIbHOM YaCTULEW, OJHAKO YpPaBHEHUS

JBUKEHUS 3ByKOBOTO UMITYJIbCA TAKUE K€, KaK U 'y MATEPUAIIbHON TOYKH, TOATOMY

MO>KHO ITPUMEHSATH 3aKOHBI KHHEMATUKN MaT€PUAIbHOW TOUKH.

3a BpeMs 11 J10JKa MEpEMECTUTCS Ha pacCTOsiHUE Vi1, TO3TOMY pacCTOSIHUE B BOJIE

MEXIy HayaJoM MMITyJIbCa U €ro KOHIIOM PaBHO

L =ct; — vt;.

Takast [MHaA CUTHajga COXPAHMUTCS M IOCNE OTpaKeHUs OT nHa. IIpuem mmmyisca

3aKOHYUTCS B TOT MOMEHT, KOTJ1a JIOJAKA BCTPETUTCS C 3aJHUM KOHIIOM MMITYJIbCA.

[TockonbKy CKOPOCTh MX CONMXKEHHSI paBHA C + V, TO MPOAOKUTEIBHOCTD ITpUeMa

paBHa

t,=L/(c+V)

Pemast 3T ypaBHEHHS] COBMECTHO, TIOJTyYUM

- 0k gk
Ri+R,

V= = 5 m/c. OTBert: 5 M/c

3aganus:
1. JIBuxenue Ten 3amaHo ypaBHeHHsMU: X1 =3t, X =130-10t. Korna u raoe onu
BCTpETATCS?

2. KoopauHaTa Tena MEHSETCsl ¢ TeYeHHEeM BpeMEHHU coryacHo ¢dopmyrie x=10-4t.
UeMy paBHa KOOpAMHATA TeJla YEPE3 5 C MOCIIe Havalla JBHKEHUS ?
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3. IIlpy paBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKEHUU CKOPOCTh KaTepa
yBennumiack 3a 10 ¢ or 2 m/c 1o 8 m/c. Uemy paBeH myTb, MPOWUIEHHBIMA
KaTepoM 3a 3TO BpeMs?

4. BepToni€T u caMONET JNETAT HaBCTpedy APYT APYTY: MEPBbIA — CO CKOPOCTHIO V,
BTOpO — cO ckopocThio 3V. KakoBa CKOpOCTh BepTOJIETa OTHOCHUTEIHHO
camouiéra?

5. MoxeT 71 4eloBeK Ha ACKanaTope HaXOIAUTHCS B MOKOE OTHOCHUTEIHHO 3eMIIH
€CJIM ACKAJIATOP MOJHUMAETCS CO CKOPOCThIO 1 m/c?

6. YckopeHue maiiObl, COCKaJb3bIBAIOIICH C TJIaJKOW HAKJIOHHOW IUIOCKOCTH,
paBHO 1,2 M/c?. Ha 5ToM cIycke €€ CKOpPOCTb yBeInumiIach Ha 9vm/c. Onpenenure
MOJIHOE BpPEMSI CITyCKa MIaiiObl ¢ HAKJIOHHOW MJIOCKOCTH.

/. KaMeHb OpollleH ¢ HEKOTOPOM BBICOTHI BEPTUKAJIBHO BHHU3 C HayalbHOU
ckopocThio 1M/c. KakoBa ckopocTs kamus uepes 0,6 ¢ mocie 6pocanus?

8. MOTOIMKIINCT, ABUTASICH IO XOPOIIEH JOpPOTe C MOCTOSHHOW CKOpOCThi0 108
KMm/4, nipoexan 4/7 Bcero mytu. OCTaBIIyIOCS YacTh MYTH MO IUJIOXOM JOpore OH
npoexall co ckopocThio 15 m/c. KakoBa cpefHsiss CKOPOCTh MOTOIIUKIIMCTA HA BCEM
nyTu?

9. ABTOMOOMITL ABUTANCS TO OKPYXHOCTH. [IOJOBMHY HIJIMHBI OKPYXHOCTH OH
poexall co CKopocThio 60 KM/4, a BTOPYIO — e€Xall co cKopocThio 40 kM/4. Yemy
paBHa CpeJIHsISl CKOPOCTh aBTOMOOWJIsSA?

10. IIlap, nBUrasich U3 COCTOSIHMS MOKOSI PAaBHOYCKOPEHHO, 32 MEPBYIO CEKYHIY
npomén myth 10cm. Kakoit myTh ( B caHTUMeETpax) OH MpOHAET 3a 3 ¢ OT Hayasa
JIBHKEHUSA ?

11. C OGankoHa foMa Ha BBICOTE 5 M BBEpX MOAOPOCHIIA MSY CO CKOPOCThIO 4
M/c. Kaxkoit Oyzaet ckopocTh mMsiua uepes 0,4 ¢?

12. ABTOMOOWJB, TPOTasCh C MecCTa, ABMXKETCs ¢ yckopenueMm 3m/c® . Kakosa
OyJleT CKOpOCTb aBTOMOOMJIA uepe3 S5 ¢?

13. Komeco paBHOMEpHO BpaIIaeTcs ¢ yrioBOW CKOPOCThIO 47 pan/c. 3a Kakoe
BpeMs caenaet kosieco 100 060poToB?
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IIpakTH4yeckoe 3aHsiTHE
1o teme «/{mHammnka»

Hean: 3axkpenums 3nanun no meme «/{unamuxay, cpopmuposams ymenus u
HABBLIKU HAXO0MCOEHUSA (hu3uuecKoil eeudunbl, eé 6bl600 U3 PopmyIsl.

Teopus:

JluHamMuKka uCCleAyeT NPUYMHBI JBMXKEHHUS Ted. M3BecTHOo, 4To Jr000e Tejo
M3MEHSET CBOIO CKOPOCTh B PE3YJIbTaTE B3aUMOACHCTBUSA C ApyruMu Teaamu. Cuia
€CTh XapaKTepUCTUKa B3aumMojieicTBusA. OObIUHO criia oO0o3HavaeTcss OykBoi |H .
Ecnau Ha Tenmo AelcTBYeT HECKOJBKO CHJI, TO OHH CKJIAIBIBAIOTCS KaK BEKTOPHI.
CyMma Bcex CcwJI JIEMCTBYIOIIMX Ha TEJNO, HA3bIBAETCS PABHOACHCTBYIOMICH @

Macca ecTtb xapakTrepucThka HHEpTHOcTH. OOBIMHO Macca
o0o3HavaeTcst OykBoil m. Macca — CyTh cKayislp, cHila — CYThb BEKTOp. B ocHoBe
JVHAMMKH Jie:kaT Tpu 3akoHa Herotona. Ilepseiii 3akoH HerotoHa yTBEpKmaer,
YTO CYIIECTBYIOT TAKME CUCTEMBI OTCUYETA, B KOTOPBIX, ECIIU HA TEJIO HE IEUCTBYIOT
HUKAaKHE BHEIIHUE CHJIbI, OHO JBMKETCS PAaBHOMEPHO W IPSAMOJMHEWHO. Takume
CUCTEMBI OTCUETAa HAa3bIBAIOT HWHEpPUUAIBHBIMH. Brtopoil 3akoH HproTrona
YTBEPKIAET, YTO, €CJIA HA TEJIO MACCOU M JEUCTBYET cnna, TO YCKOPEHHUE TeTa @

OyneT paBHO
Tperuii 3akoH HploToOHa yTBEpXKAaeT, 4To, €CIIM HAa TEJO A CO CTOpOHBI Tena B
JEHCTBYeT cuia , TO Ha Teno B co cTropoHsl Tema A NeHCTBYeT cuia :

[IpUYEM Buawbl cui:

1. Cuna ynpy2ocmu. Jta cuna BO3HHKaeT npu aedopmanuu tena. CBONCTBO CHUIIBI
YIIPYTrOCTH TaKOBO, YTO TNpH HEOOJIpIIMX JAepopManuax :
MPONOPLUHUOHAIIBHO U HampaBieHa npotuB nedopmaruu. Koaddunment
IPONOPIUOHAILHOCTY K HOCUT Ha3BaHUE Kod(dduumeHnta xecTkocTH. Takum

o0Opazom,
2. [ pasumayuonnas cuna. I3BECTHO, 4TO BCE TeJa MPUTATHBAIOTCS APYT K APYTY C
cwiod F mnponopuuoHanbHOM Macce KaXJoro Teda mp M mp M OOpaTHO

IIPONTOPLUMOHAIIBHON KBaJpaTy paccTosHus R Mexny tenamu.

G =6,672-10! Hm?/kr?.

riae Ro — paauyc 3emnu, M — macca 3emiu. YckopeHrue CBOOOJHOTO MaJICHUS g
HE 3aBUCUT OT MAacChl MPUTATMBAEMOIO TE€a, MO3TOMY BCE Tella MaJarT C
OJIMHAKOBBIM yckopeHueM. Ha moBepxHoctu 3emiu, rae H paBHo Hymo, g~9,8
m/c?.

3. Bec mena. Becom Tena P Ha3piBalOT cuily, KOTOpas NaBUT Ha OMOPY WIIH
pacTsaruBaer mojBec. JTa cuia BOoOIIe MPUIOKEHAa HE K Tely, a K ONope WiIH
NOJIBECY; HA TEJIO K€ JCHCTBYET HOpPMajibHAas pEaKUus OINOpbl WIM CHJIA
HaTSDKEHUs HUTH. Bec Tena MoXeT ObITh paBEH CHJIE TSHKECTH, & MOKET OBbITh U HE
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paBeH. Hanpumep, ecinu Teno JeXUT Ha TOPU3OHTAIBHOM IIOCKOCTH, TO BEC Tena
paBeH CuJie TSKECTH, a €CIM Ha HAaKJIOHHOM, TO HET.
4. Cuna mpenus. Cunol TpeHuUs Ha3bIBAIOT CHIIy, KOTOpas MpENsATCTBYET

JBI)KCHUIO, T.€. HaIlpaBJIeHa MPOTHUB CKOPOCTH, M paBHA

3aoaua: Ha Tteno maccoit 2160 kr, Jsexaniee Ha TOPU3OHTAIBHON Jopore,
JEeUCTBYET Cuja, O IEUCTBUEM KOTOPOM Teo 3a 30 CeKyH/I MPONAET pacCTOSHUE
500 meTpoB. HaiiTu BeIMYMHY 3TON CHUJIBI.

Jano: Pemenue:
m=2160kr F=ma

t=30c goatt 28
S=500m 2 - £
F-? 7= 2

52

7= 2*2160x2 * 500

' = 24004
900¢

OTtBeT: 2400 H
3aganus:

1. Tlocne ynapa TEHHHUCHOW PaKETKOM MSYMK MAaccoul 5 T moiyuus yckopenue 12
m/c? .Kakosa cuna ynapa?

2. bpycok maccoit 5 Kr paBHOMEpPHO CKOJB3UT IO TOBEPXHOCTH CTOJA IOA
neiicteuem cuisl 15 H. Onpenenure K03QPUIIMEHT TpeHUsI MEXKAY OpyCcCKOM
U CTOJIOM.

3. e cuanl mo 200 H xaxnmas mampasnens! nox yriaom 120° apyr k apyry.
Havinure paBHOIECUCTBYIONIYIO CUITY.

4. C xakuM yckopeHueMm OyJeT ABUTaThCs TEJIO Maccod | Kr moj JnercTBUEM
JBYX B3aUMHO TepneHIuKyJispHbix cui 3H u 4 H?

5. C kakuM yckopeHweMm OyAeT IBHrarbcs Teno maccod 20 Kr, Ha KOTOpoOe
JNEUCTBYIOT TpH paBHbIe cruiibl 0 40 H xaxxnas, nexaniue B OJHON IIJIOCKOCTH
¥ HarpasieHsl o yriaom 120° apyr k apyry?

6. Tlom geiicTBMEM HEKOTOPOW CHIIBI TIEPBOE TEJO MPUOOpPETAaeT YCKOPECHHE a.
[Ton neiicTBUEeM BABOE OOJBIIEH CHIIBI BTOPOE TEJO MPUOOPETAET YCKOPEHUE
B 2 pa3za MeHblle, 4yeM nepBoe. Kak OTHOCUTCS Macca MepBOro Tejaa K Macce
BTOpOTro?

7. Eciu npy>kxuHa U3MEHUJIA CBOIO JUIMHY Ha 6 CM MO JEHCTBUEM I'py3a Maccou
4 xr, TO Kak Obl OHA PacTSIHYJACh MO JIEHCTBUEM Ipy3a Maccou 6 Kr?

8. Cwuna 10 H coobmaer teny yckopenne 0,4 m/c?. Kakas cuma cooOmur
5TOMy K€ TeNy yCKopeHue 2 m/c??

9. Manpunk Maccoi 50 Kr, CKaTHMBIIMCh Ha CaHKax C TOpPBI, Mpoexaa IIo
rOpU30HTANIBHON Hopore 10 octaHoBkH 20 M 3a 10 c. Haliqute cuny TpeHus.
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10.

11.

12.

13.

Yemy paBeH MOAYJIb PABHOJICHCTBYIOIIEH CHJI, IPUJIOKEHHBIX K TEIIy MAaCCOU
2 KT, €CIIM 3aBHCHMOCTb €r0 KOOPAMHAT OT BpeMeHU umeeT Bua X(t)=4t2 +5t-2
u y(t)=3t% +4t+14?

Teno maccoit 5,6 Kr JIEKUT Ha HAKIOHHOM IJIOCKOCTH, COCTAaBJISIOIIEH YIrojl
30° ¢ ropusonTom. Kosdduuuent tperus cxonbxenus 0,7. UeMy paBHa cuia
TpPEHUS, IEUCTBYIONIAs HA TETIO?

JIBe cunbl 6 H u 8 H npuitokeHsl Kk Teny. Yros Mexay BEKTOpaMu 3THUX CHII
pasen 90° . Onpeenure MOyl PABHOAEHCTBYIOLIEH STHX CHIL.

Teno mMaccoil 6 KI HAUMHAET ABUTAThCA U3 COCTOSHUS IMOKOS MOJ ACHCTBUEM
MIOCTOSIHHOM CHJIbl. 3a TMEpPBYK CEKYHIy TEJO IEpEMENIAETCS Ha SM.
Onpenenure BETUYUHY 3TOU CHUIIBI.
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IIpakTH4yeckoe 3aHsiTHE
«Onpenenenue k03GGPUIUEHTA KECTKOCTH MPYKUHBD)

Heas:

H3mepump npaxmuueckum nymém Kodgpguyuenm ynpyzocmu npyscuHul
C HOMOWbI0 OUHAMOMempa.

OobopynoBanme:

JTUHAMOMETp, IITATUB ¢ My(PTOH U JTanKou, HA0Op TPy3UKOB, U3MEPUTEIIbHAS
nuHerka. Teopusi:

Cwita, BO3HHMKaIIas B pe3yibTare jaedopmalidyd Tejla U HampapjieHHas B
CTOPOHY, MPOTUBOIIOJOXKHYIO IEPEMEIICHUI0 YacTHIl Tejla Ipu Jaedopmarium,
HAa3bIBACTCS CUJION YIIPYTOCTH.

JledbopMalivio pacTsHKEHHS WM CXKATUA  XapaKTEpU3YyeT aOcCcotomHoe

YVOnuUHeHue: AX=X-% 1pe xo— nepBOHavYaIbHas JUIMHA 00pa3lia, X — €ro JJIMHa
B 71e(hOPMHUPOBAHHOM COCTOSTHUM. OTHOCUTEIbHBIM YJIMHEHUEM Teja Ha3bIBAIOT
hx
="

OTHOILICHUE Ao,
Cuna ynpyrocTtd, ASHCTBYIOIIAas Ha TEJIO CO CTOPOHBI OMOPBI WIIK TOJBECA,
HA3bIBACTCS CHJIOH peaKIu onmopbI (ITOBECA) WIIH CHJION HATSKEeHHS MOABecA.
3akon I'yka: Cuna ynpyzocmu, 603Hukarowas 8 meje npu e2o oeghpopmayuu
PaAcmAdNCeHUs UIU CoHCamusi, NPONOPYUOHATILHA AOCOTIOMHOMY YOJIUHEHUIO mead U
HanpasieHa NpoOmMuUGONOJIONCHO HANPAGIeHUI0 NepemMewenus dacmuy mena
OMHOCUMETILHO OpY2UX 4acmuy npu 0eopmayui:
(B ), = —Hex_

my 3nech x — ymiauHeHWe Tena (TMpyXuHbl) (M). YIJIMHEHHE

MOJIOKUTEIIBHO MPHU PACTSHKEHUH TeJIa U OTPUIIATEILHO TP CKATHUH.

Kos¢duuuenT nponopuuoHaibHOCTH K Ha3bIBacTCs KECTKOCTHIO Tela,
OH 3aBUCHUT OT MaTepuaja, U3 KOTOPOro TEJI0 U3rOTOBIIEHO, a TAKXKE OT €ro reoMe-
TPUYECKUX pazMepoB U (GopMbl. JKeCcTKOCTh BBIpAXKAETCS B HBIOTOHAX Ha METP
(H/m).

Cuna ynpyroctd 3aBHCUT TOJBKO OT HW3MEHEHHS PACCTOSHHUN MEXIy
B3aMMOJICUCTBYIOIIMMHM  YacTsIMU JTaHHOTO ympyroro Teia. Pabota cuiibl
YIPYTrOCTH HE 3aBUCUT OT (DOPMBI TPACKTOPUHU U MPU MIEPEMEIIEHUH 110 3aMKHYTOM
TpaeKTOpUU paBHa HYJIO. [103TOMY CUIIBI YyIIPYTOCTU SIBASICTCS MOTEHIIMATBLHBIMU
CUJIaMHU.

1. Ilpuxpemsas rpy3uk (cHayana l,motom 2,3 rpy3uka) K JUHAMOMETpY,
OMPENICIIUTh CHITY YIPYTOCTH.

2. W3MepuThb B KaXI0M Cilydyae JJIUHY PACTIKEHUS MPYKUHBI.

3. 3anojaHuTh Ta0auILy:

No Cuna ynpyrocty, | CmenieHue Koaddumment
n/m H MPY>KUHBI, M YIPYTOCTH
npy>xunbl, H/m
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2

3

Berauciuts k03 OUIMEHT YNPYyrocTH MPYXKUHBI, HUCHOJB3YS (OPMYIIBI CHIIBI
YIPYTOCTH.
BriBoa paGoThI:
OT14éT 0 padore:
1.IlpoBecTu pacu€Thl 10 IJIaHy MPOBEAEHHON paOOThI M C/IENIaTh BHIBOI.
2.0TBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:
o [lonsarue nedopmarum.
Ot uero 3aBUCUT AePopMaIus?
Buner negopmanuu.
HampaBneHue cuiibl ypyrocT.
Ot 4ero 3aBUCUT KOADPUIIUEHT YIIPYTOCTH NPYKUHBI?
[IpuBectn  mpuMepbl  UCHOIB30BaHUA  JAehOpMaIUH B  Balei
MIPOU3BOJICTBEHHOM AESATEIbHOCTU HA MPAKTUKE.
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IIpakTH4yeckoe 3aHsiTHE
«Omnpenenenue KOIPPUUUEHTA TPEHUA»

Hean:
H3zmepumov npaxkmuyeckum nymém Koighppuuyuenm mpeHus CKOIbHCEHUA C
HOMOWBIO OUHAMOMEmPA, 2PY3UKOE U 0ePeBAHHO20 OPYCKa.

Oo6opynoBanue: JlunaMoMeTp, AEPEBIHHBIN OpYyCOK, HAOOp IPY3UKOB.

Teopus:

Cuna, BO3HUKAIOIIAs HAa TPAHUIIE CONMPUKOCHOBEHUS TEJ MPU OTCYTCTBUH
OTHOCUTEJIBHOTO  JIBMDKCHHUS  TEJ, Ha3bIBACTCA CHJIOHM TPEHHUSI IOKOA.
Cuna mpenus nokos F,,, pasna no mooynio enewneu cune F, nanpasnennou no
KacamenbHou K NOBEPXHOCMU CONPUKOCHOBEHUS Mel, U NPOMUBONOIONCHA el NO
HanpaeIeHuio:

ol
FTp

Bo Bpemsi paBHOMEPHOro [BH:KeHHMSI HAa OpYyCOK JeHCTByeT CHJIA,
PaBHAasi 10 MOAYJIIO CHJIe YIIPYTOCTH, HO HAIIPABJICHHAS] B IPOTHUBOII0JIOKHYIO
CTOPOHY. JTa CHJAa HAa3bIBAeTCHA CHJIOM TpPeHHs CKOJbxkeHus1 Fqp.
Bexmop cunvt mpenus cronvorcenus F, 6cec0a nanpasien npomuonON0HCHO
BEKMOPY CKOPOCMU OBUNCEHUST Meld OMHOCUMENbHO CONPUKACAIOUe20Cs C HUM
mena. IlodToOMy JE€HCTBHE CHIIBI TPEHHsI CKOJIBKEHHUS BCEriga IPUBOIUT K
YMEHBUICHUIO MOAYJIs OTHOCUTEIBHOU CKOpOCTHU Te.
Cunpl TpeHUs BO3HHUKAIOT OJjarojapsi CyIIECTBOBAHUIO CHJ B3aMMOJEHCTBHS
MEXIy MOJIEKYJlaMd UM aToMaMHM conpukacaromuxcs Tten.  llocnennue
0OyCJIOBJIEHBI B3aMMOJIEUCTBHEM JIIEKTPUUECKUX 3apsiioB, KOTOPHIMH OO0JaJar0T
YaCTHIIBI, BXOJISIIIINE B COCTaB aTOMOB.
B3aumozeiicTBue Tena v Onopsl BhI3BIBAET JedopManuio U Tena, u onopsl. Cuiry
ynpyroctd N, BOZHHKAIOIIYIO B pe3yJibTare AeQopMalry OMOpbl U IEHCTBYIONIYIO
HAa TEJIO, Ha3bIBAIOT CHJION PeaKIUuH OMOPHI.

M

[To TperbeMy 3axkoHy HprOTOHA cuia HaBJIEHUS U CHJIA PEAKLIUUA OMOPbI
PAaBHBI TI0 MOJTYJIIO ¥ IPOTUBOIIOJI0KHBI TIO HAMPABJICHUIO.

FTpmax =n- N
I'peueckoit OyKkBOit 1) (M10) 0003HaueH kodpurmeHT
MPONOPLUOHAIBHOCTH, HAa3bIBAEMBIN K03 PULHEHTOM TPEeHUH.

Mooyns cunvl mpenusa cronvocenuss Fry,, Kak u MoO0yib MAKCUMATbHOU CUTbL

mpeHus NOKoA, NponopyuoHajilen MO()y]UO CUJbl peakyuu onopbuvl.
FTp = u ° N
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Xoa padoThi:

1. W3meputhb Bec rpys3a ¢ HOMOILIBIO JUHAMOMETPA ( C OAHUM T'PY3UKOM,
c2,3)
2. [TpukpenuTs kK JUHAMOMETPY OPYCOK M Ha OPYCOK IMOJIOKHUThH TPY3UK
(cHavana 1, 3atem 2.3).
3. [TpuBectn nuHAMOMETp € OpPYCKOM B paBHOMEPHOE JIBIKEHHUE, TPU
TOM U3MEPHUTH CUITY TpeHHUs ( B KaXJIOM ClIydae).
4, 3anoJIHUTh TaOJIHILY:
Ne Bec rpy3a, H Cuna tpenusi, H | Koaddumment
/1 TPEHUS
1
2
3

Boruuciauts k03QGUIMEHT TPEHUS, UCTIONb3Ys (DOPMYJIIBI CUITBI TPEHUS.
BoiBO1 paOoTHI:

OT1uéT 0 padore:

1.IIpoBecTu pacu€Thl 10 IJIaHy IPOBEAEHHOMN pabOThI M C/ICNIATh BBIBO.
2. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:
o Ot 4ero 3aBUCHUT CUJIA TPEHHUS?
Kakue Buabl TpeHUs BbI 3HAaETE?
[IpuBecT mpuMeEpPHI BpEAHOTO TPEHHUS.
[IpuBecTr mpUMeEpHI MOJE3HOTO TPECHUS.
o [IpuBecTn  mpuUMEpPBI  MUCIOJB30BaHUS  TPEHUS B Balle
MPOM3BOJACTBEHHON I€SITETbHOCTH HA MPAKTHUKE.
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IIpakT4yeckoe 3aHsiTHe
«/A3yyeHue 3aKOHA COXPAHEHMS JHEPTHUID)

Heab: npakmuueckum nymém cpagHumsp O06e GEeIUUUHbL — YMEHbUICHUE
HOMEHUUATbHOU IHEPZUU NPUKPENIEHHO20 K RPYICUHE mena npu €20 nadeHuu
U yeenudeHuu nOmeHyuaibHOu IHEPUl PACMAHYMOU NPYIHCUHDL.
OobopynoBanmue:

JlunamoMeTp, KECTKOCTh NPYKUHBI KoTopoil paBHa 40 H/Mm, usmeputenbHas
JUHeNKa, Habop TPy3UKOB, (PUKCATOp, IITATUB C My(PTON U JIAMKOM.

Teopus:

B 3aMKHYTOH MEXaHMYECKOM CHCTEME CyMMa MEXAaHWYECKUX BHJIOB SHEPTUU
(MOTEHIMANFHON M KWHETUYECKOM SHEpPruH, BKIIOYAas SHEPIHI0 BpaIaTEIbHOTO
JBH>KCHUS) OCTAETCS HEU3MEHHOM.

W+ Wi+ Wy,= Wyom=const

31ecs:
W, — [IloreHuuanbHass »5Heprusi Tena, odHeprus nosnoxeHus (Jxoyms),
W, — Kuneruueckas »Heprus Tena, OdSHeprus nBwkeHus (xoymb),

W,, — Dueprus Bpaienus tena (Jxoynb),

Xoa paboThi:

1. I'py3 u3 Habopa NpOYHO YKPEIUTE Ha KPIOUKE TUHAMOMETpA.

2. [lonHuMuUTE TPY3UK PYyKOH, pasrpyskas MpyKUHYy, 1 yCTaHOBUTE (PUKCATOP BHU3Y
y CKOOBI.

3. Otnyctute rpy3uk. [lagas, rpy3uk pacTsHeT mpyxuHy. CHUMUTE TPY3HK H TIO
TIOJIOKEHUIO dbukcaTopa u3MEphTE JHUHEHUKOW MaKCUMaJbHOE YJJIMHECHUE
MPY>KUHBI.

4. TloBTOpuTE OMBIT 3 pasa.

5. Iloxcuuraiite mo Gopmynam:

E, cp :mghcp Ech _kx? /2

6. Pe3ynbrarhl 3aHecuTe B TaOJIHILY:

N(_) m, KT h, M E] cps H}K ,M Ech, H}K
n/n

3anucarh BBIBOJ PaOOTHI:
OT14éT 0 padore:

1. ITpoBecTu pacy€Tbl MO MaHHY MPOBEAEHHON PabOTHI U CJIENaTh BBIBOI.
2. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI:
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IIOHSITHE DHEPTUH,

BUJIBI DHEPIUH,

3aKOH COXPAaHEHUS JHEPIUH,

€AUHULIA U3MEPEHNS DQHEPTUH,

WCIIOJIB30BAaHME DHEPIMM B Balleld IIPOU3BOJICTBEHHOM JEATEIBHOCTH Ha
IIPAKTHKE.
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IIpakTH4yeckoe 3aHsiTHE
1o TeMe «3aKOHbI COXPAHEHUS B MEXAHNKE

Heab: 3akpenums 3nanua no meme «3aKOHbL COXPAHEHUA 6 MeEXAHUKe),
chopmuposams ymenus u HABLIKU HAXOHCOCHUSA (Pu3uuecKoil eeudunsl, eé
6v1600a U3 Gopmyvi.
Teopus:
Cwiia 1 UMITyJIbC:

— —= —= —=

For=muo,—mu,=4(mv)

3aKOH COXpaHEHUs] UMITYJIbCA:
— — — . — "

Mexanunueckas paboTa:

A=Fscosa
MoOIHOCTE:
A
N=—
i
Kunernueckas sHeprusi:
mv2
K = —2
TeopemMa 0 KHHETUYECKON SHEPTHUU:
A = Ex — Ex.

[TorenuuanbHas SHEPTHUS:

B o—mar B - 5 -
p B ST U ST o

3aKOH COXPAHEHUs PHEPIMU B MEXAHMYECKHUX TPOLIECCAX:
Ex1 + Ep1 = Exo + Ep2.

3apaua: B3pblB M3HYTpHU pacKalblBaeT KYyCOK CKallbl Ha TpHu 4dacTu. [[Ba Kycka
JETAT MOJ MpsAMBIM yIJIOM Jpyr K Japyry. Macca nepBoro o6nomka 100
KWJIOTpaMM, €ro ckKopoctb - 12 M/c, mMacca BTtoporo - 250 Kujorpamm, €ro
ckopocTh 8 m/c. Tperunit ob6moMok oTieren co ckopocteio 10 M/c. KakoBa ero
macca?

Pemenue

Hama wmexanudeckass cucrteMa COCTOMT W3 Tpex Ten. [IoCKonpKy H3MeHeHue
UMITYJIbCA CHCTEMBI MOYET MPOUCXOAUTH TOJBKO IMOJ IEHCTBHUEM BHEIIHUX CHJI,
3aIHILIEM:

Dmyvi+ Dmyvo+ Dmsvs= (Fi+F,+F3)Dt. B aToit 3amaue BHENIHEH CHUION SBJISCTCS
cuia TsokecTd. Ho, TOCKOJIbKY BpeMsi pa3pbiBa OYEHb Majlo, TO UMITYJIbC BHEIIHEH
CWJIbl IOCYUTAEM PAaBHBIM HYJ0. TakuM o0pa3oM, MOXKHO CUMTATh HaIlly CUCTEMY
3aMKHYTOM U NPUMEHUTh K HEM 3aKOH COXpaHEHHUs uMiyJibca. /o paspsiBa Tena,
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COCTaBIIAIOIIME MEXAHHMYCCKYHO CHCTEMY, IIOKOHIIMCH, 3HAYUT, CYMMapHBIﬁ
UMIYJIBC CUCTEMBI ObUT paBeH HyJ0. 1o 3aKOHY COXpaHEHUs HMITyJbCa UMEEM:
M1Vvi+myVvo+ M3Vvs=0./li onpeneneHrst HaNpaBieHUs JABUKEHUS TPETHErO KyCKa
BBISICHUM, KaK HaIpaBJIEH €ro UMIIYJIbC (CM. PUCYHOK). YUMUTBIBasg, YTO 3aKOH
COXpaHCHUA HUMITYJIbCa HMCECT BeKTOpHHﬁ XapaKTep, HMIIYJILCbI TCJI CJICAYCT
CKJIaAbIBATH KaK BEKTOPA.

Mm2v2s - - - - - - - - m1v1+m2v2

m1iv1i

m3v3

m1V1:1200KF'M/C€K.,

MyVo=2000KrM/CeK.,

MaVs=(1,44-105+ 4-10°)%5=2332,38 kr-M/cek., oTkyaa Mg=233.238 Kr.
OtBeT: 233,238 kr

3aganus:

1./IBa mapa ¢ OIMHAKOBBIMM MacCcaMH M JIBUTQJINCh HABCTpeUy APYr JAPYTry C
OJIMHAKOBbIMH cKopocTsiMu V. llocie Heynpyroro coyaapeHuss oba 1apa
OCTAaHOBHWJIMCh. YeMy paBHO HM3MEHEHUE CyMMbl UMITYJIbCOB JIBYX LIApOB IOCTE
CTOJIKHOBEHHSI?

2. lBa mapa ¢ OJAMHAKOBBIMM MaccaMd M  JABUXKYTCS NEPHEHIUKYISIPHO IPYT
JIPYTy OJIMHAKOBBIMU CKOPOCTAMHM V. UeMy paBeH UX CyMMapHbIH UMITYJIbC TOCIIE
HEyIpyroro yaapa?

3. /JBa mapa ¢ OJWHAKOBBIMHM MaccamMu 3 KI'  JBUXKYTCS BO B3aHMHO
MEPIEHANKYJISIPHBIX HaMpaBJIEHUSAX cO ckopocTsimu 3 m/c u 4 m/c. Uemy paBHa
BEJINYMHA MMOJTHOTO UMITYJIbCA 3TON CUCTEMBI?

4. Ha Teno maccoi 2 Kr, ABMXKYIIETOCS CO CKOPOCThIO 1 M/c, Hauana JeicTBOBATh
NMOCTOSIHHAs cwiia. Kakum J0DKeH ObITh MMITYJIBC ATOW CHIIBI, YTOOBI CKOPOCTh
Teja Bo3pocia 10 6m/c?

5. Mayibuuk BE3€T CaHKHU C MOCTOSIHHOM CKOPOCThIO. Cuila TpeHUsI CAHOK O CHET
paBHa 30 H. Manbuuk coBepmma padoty, paBHyto 30 JDx. Onpenenure
IIPOMICHHBIN Iy Th.

6.11pu oTKpBIBaHMU ABEpH NpYKUHY kE€cTKOCThIO 50 KH/M pacTsarusarot Ha 10 cm.
Kakyto paboTy coBepiiaeT npy>xuHa, OTKpbIBasi ABEph?

7. Baron maccoit 20 T, aBmwxkymuics co ckopocTthio 0,3 M/c. Jloronsier Baron
Maccoit 30 T, nBMKyIMicsS co ckopocthio 0.2 m/c. HaliiuTe cKOpoCTh BaroHoB
IIOCJIE UX B3aMMOJECHUCTBUS, €CJIU yIap HEYIPYTH.

8. Ilyns maccoii 10 T momamaer B JEpeBSHHBIN OPYyCOK, JIeXKaluid Ha TIAIKON
NOBEPXHOCTH, U 3acTpeBaeT B HEM. CKOpOCTh OpycKa IOCiie 3TOTO CTAaHOBUTCS
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paBHO 8 Mm/c. Macca Opycka B 49 pa3 Oosbine macchl nynu. Onpenenurte
CKOPOCTb ITYJIH JI0 TONaJaHus B OPYCOK.

9. CriopTcMeH MOJAHMMAET TUPIO Maccoi 16 Kr Ha BBICOTY 2 M, 3aTpayuBasi Ha 3TO
0,8 c. Kakyro MOITHOCTb NPU 3TOM Pa3BUBAET CIOPTCMEH?

10.Teno maccoit 100r ABWXKETCS MO OKPYXHOCTH cO cKopocthio 0,4 wm/c.
Omnpenenure MOy Ib H3MEHEHUS UMITYJIbCA 33 MTOJIOBUHY NIEPHOJA.
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IIpakTH4yeckoe 3aHsiTHE

mo teme «KoJjie0aHus 1 BOJTHBI»

Heab: 3akpenums 3nanus no meme «Konebanus u 6onnwvl», chopmuposams
YMEHUA U HAGbIKU HAXO0MHCOCHUA (QU3UYECKOU 6elUUUHbl, eé 6bleo0a U3
dopmyel.
Teopus:

Konebanus, paccmarpuBaembpie B pasnene «MexaHHKa», Ha3bIBAIOTCS
MEXaHUYECKUMH, TPH KOTOPBIX PAcCCMaTPUBAIOTCS HW3MEHEHUS IOJIOKEHUH,
CKOPOCTEH, yCKOPEHUI 1 SHEPTUH KaKUX-IU00 Te WU UX YacTel.

Cwity, moa JeWCTBUEM KOTOPOM MPOUCXOAUT KOJIeOaTeIbHBIN mpolecc,
HAa3bIBAIOT BO3BPAIAIOIIECH CHJION.

BHIBLI KOJTe0AHMI

=" f 1 J \x‘

CROOOHbIE BBIHY ¥ CHHbBIC aBTOKOIIe0aHHsI

KomnebaHus, KomnebaHus, KomnebaHus,
TIPOHCXOASIITHE TI0] TIPOHCXOASIITHE TI0] TIPOHCXOASIITHE NPH
BO3JeHCTBHEM TOJIbKO | BO3/eHCTRHEM BHEIlIHeH |[1ePHOAHY eCKOM

O/{HOH BO3BpalllalolleH |ITepHOAHYEeCKH TTOCTYIUIEHHH YHEPTHH OT
CHIIBI (TIEPEOHAYATLHO | H3MEHSTIOIIeHCSI CHbl | HCTOYHHKA BHYTPH
COOOIIEHHOH 3HePrHH). |(BbIHY>KAAOLIeH CHIbI). |KonebaTeTbHOH CHCTEMbL.

[IpocreiiiM BUIOM MEPUOTUUYECKUX KOJICOAHUMN SIBISIOTCS TapMOHUYECKUE
Kosie0aHus, MPOUCXOIAIINE 110 3aKOHY CHHYCA UM KOCHHYCA.

['apMoHnyeckas koneOarenpHas cucrema (CUCTEMa TeJl, COBEPIIAIOIINX
KoJIeOaHMs) OOBIYHO UMEET OJHO MOJIOKEHHUE, B KOTOPOM MOXET MpeObIBaTh CKOJIb
YTOJTHO JOJITO — NOJ0KEHUE paBHOBecHs O.

OTKIIOHEHUS OT TIOJIOKCHHUS PAaBHOBECHS HA3bIBAIOT CMCIICHWEM, |
o0o3Hayaercss X, a HauOosbluee cMmemeHue (touku B wunum C) HaspiBaercs
aMIUTUTYI0M KoJieOaHus U 0003HadaeTcs A.

[Tepuonuueckue KoaeOaHUs COBEPIIAIOTCS ITUKINYHO. J[BMKEHHE B TEUCHUE
OIHOTO MHMKJIa (KOTma Teno, TPOWAS BCE MPOMEKYTOUYHBIE IOJIOXKEHUS,
BO3BpaIaeTCs B HCXOAHOE) Ha3bIBaeTCs NoJHBIM KonebanueM (O-C-O-B-0). Bpems
OJTHOTO TIOJTHOTO KOJIeOaHWs Ha3bIBaeTCs MepuoaoM Kosebanus (o6o3nauaercs T).

t 1 n

Ecnu teno 3a Bpems t coBepiiaeT N MOJHBIX KOJEOAHHH TO n,aT t u
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HA3bIBAaCTCsl 4acTOTOW KkoJjebanuid. YUwcno konebaHuil 3a 21 €AMHUII BPEMEHU

Ha3bIBACTCS LIMKJINYECKOU (KPYroBOM) 4aCTOTOM M 0003HAYaeTCA (; 0= 2ZTV.
MaremaTudeckas 3aruch TapMOHHYECKOTO KOJIeOaHMUs:

X = Acos(mt + ) = Acosq
X =Asm{wt+ ¢) = Asinep,

e PO+ Py _ hasa komeGamms (PusHUeCKas BeIMUMHA, OMPEIEISIONIAS
TIOJIO’KEHUE KOJIeOATEIbHON CHCTEMBI B JAHHBIH MOMEHT BPEMEHH),Po — HaYaIbHas

daza xonebanus
[TpocreiimmmMu Ko1e0aTEIBHBIMU CHCTEMaMU SIBIISTFOTCS:
a) MaTeMaTUYeCKU MasSTHUK — MaTepHajbHas TOYKa, TIOJBEIIICHHAs Ha HEBECOMOU
HEPACTSHKUMOW HUTHU M COBEPINAIOIIAs KOJICOAHMs IO IEHCTBUEM CHUTBI TSYKECTH.
[Tepron konebaHus onpeaesieTcs ypaBHEHUEM:

T=2m {

5.
[Tepuon T 3aBUCHUT JHIIB OT JJIMHBI MAITHUKA U MECTOIOJOXKEHUS (YAIEHHOCTH OT
LHEHTpa 3eMJIM WIH JPYroro HeOECHOro Teja), KOTOPOE ONpeNessieTCs BEIMYMHOU

M
5=7—=
YCKOPECHHS CBOOOIHOTO MaICHUS rJ
0) OpYXUHHBI MasATHUK — MaTepHallbHas TOYKa, 3aKpeIUIEHHas Ha aOCOJIOTHO

YIIPYTOU IPYKUHE.

T=2m, ’—
[Tepuon xonebaHus onpeAesaeTCs YpaBHCHUEM: K .

3agauya:

KakoBa macca rpy3sa, KoJeOJIIerocss Ha IpyKuHe )KecTKoCcThio 0.5 kH/Mm, ecin
OPU AMILUTATYIE KOJeOaHnii 6 ¢cM OH UMEET MAKCUMAJILHYVIO CKOPOCTh 3 M/C?

Jano:

Haiitu: m

Pemenue.
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OtBeT: m = 0,2 k.

3aganuda:

1.Haiitu maccy rpy3a, KOTOpblii Ha mpyxuHe kEcTkocThio 250H/M nemaer 20
KoseOanuii 3a 16 c.

2. I'py3, mnonBemeHHBI Ha npyxuHe kEcTkocThio 600H/M, coBepiiaer
rapMoHuyecku kosiebanus. Kakoil momkHa OBITH KECTKOCTh MPYKUHBI, YTOOBI
yacToTa KoJebaHuil yMeHbIInIach B 2 paza?

3. IlpyxuHHbI MassTHUK Maccoi 0,16 Kr coBepiIaeT rapMOHUYECKHE KOJIeOaHUsI.
Kakoii momkHa cTaTh Macca ATOTO MasTHHUKA, 4YTOObI TEpUOJ KojaeOaHuM
yBEIIMUYMUJICSA B 2 pa3a?

4. Kak u3MeHuTCs nepuoj KojieOaHUi MaTeMaTHYeCKOro MasiTHUKA, €CIU JIJIUHY
HUTHU YBEIIMYUTH B4 pa3a, a Maccy Ipy3a YMEHbIIUTH B 4 pa3a?

5. JeBymika-ropsiHka HECET Ha KOPOMBICIE BEIpa C BOJIOM, MEpUO COOCTBEHHBIX
KoJebanuit kKoTopsix 1,6 c. [Ipu Kakol CKOPOCTH ABM>KEHHS JICBYIIKK BOJa HAUHET
O0COOCHHO CUJILHO BBITIECKUBATHCS U3 BEAEP, €CJIM JITMHA e€ mara 60 cm?

6. Pri00s10B 3ameTui, uto 3a 10 ¢ morniaBok coBepi Ha BojiHax 20 konebaHui, a
pacCTOsSIHUE MEXIy COCeAHUMU rpedbHsMu BosH 1,2 M. KakoBa ckopocTh
pacnpoCTpaHEHUs BOIHBI?

7.110 MOBEPXHOCTH KHAKOCTH PACIIPOCTPAHSIETCS BOJIHA CO CKOPOCThIO 2,4 M/C TIpH
yactore 2 ['m. KakoBa pasnocth (a3 mng Touek, JexalMx Ha OJHOM Jyde U
OTCTOSIIIMX JApYT OT Apyra Ha 90 cm?

8. AMruutyna kosiebaHuii Maremaruueckoro masitHuka A=10 cm. Haunbonbias
ckopocTh MastTHuka 0,5 ™/c. Omnpenenure IJIUHY TaKOro MAasTHHUKA, €CIU
YCKOpEHHe CBOOOIHOTO MajieHus paBHo 10 m/c?.

9. Ecnu nnuHy MaTeMaTHMYeCKOro MasTHUKA YMEHBIIUTh B 4 pas3a, TO Kak
HU3MEHHUTCS 4acTOTa €ro MajblX KOJIeOaHun?

10. MasTHUK Tipu CBOOOTHBIX KOJIEOAHUSIX OTKJIOHWJICS B KpaifHee mojoxkeHue 15
pa3 B MuHyTy. KakoBa yactora koneGaHuii?

11. ITpu cBOOOAHBIX KOJIEOAHUSX IPYKUHHOTO MasTHUKA MAaKCUMAaJIbHOE 3HAYCHUE
ero noreHuuanbHou s3ueprun 10 [k, MakcuManbHOE 3HAYEHHUE €r0 KMHETUYECKOU
sHeprumn 10 /x. KakoBa rmoiaHas MexaHW4ecKast SJHEPTUs rpy3a U MPYy>KUHBI?

12. Mastauk anuHod 1 m coBepmmn 60 konebanuit 3a 2 MuHyThl. Haiitn
yCKOpeHHue CBOOOIHOTO Ma/ieHus AJis JAaHHOH MECTHOCTH.

35


http://5terka.com/images/fiz10-11reshebnik/fiz10-11p5-18.jpg

IIpakTH4yeckoe 3aHsiTHE
1o TeMe «OCHOBBI MOJIEKYJIAPHON (PU3HKHN»
Henab: 3axkpenumv 3nanus no meme «OCHOGbL MONEKYIAPHOU DuU3UKUY,

chopmuposamv ymenus u HAGLIKU HAXOHCOCHUA (U3UUECKOU 6eUUUHDbl, eé
6v1600a U3 ropmyol.

Teopus:

B ocHOBE MOJIEKYISIPHO-KUHETUYECKON TEOPUH JIEKAT TPU OCHOBHBIX MOJIOKCHUS:

1. Bce BemectBa — KuAKHE, TBEpJble M Tra3o00pa3Hble — OOpa3OBaHbI M3
MeJIbYaNIINX YaCTUL] — MOJIEKYJI

2. ATOMBI M MOJIEKYJIbl HAXOJATCSI B HEIIPEPHIBHOM Xa0TUYECKOM JBHKCHHUU.

Macca onHo# Mosiekyiel m0 BeipaxaeTcst (opMyJIoit
KonudecTBOM BEIECTBAa V HA3BIBAETCS OTHOILICHHE 4YMCia MOJEKydl N K 4uciy

ABorazipo Na :
KoHueHTpamueit MoJieKyJl n Ha3bIBa€TCsl OTHOIICHHE Yncia MoJieKyld N B oObeme
V k aTomMy 00BeMy V:

JlaBneHue p MOKHO BBIpa3UTh CleAyroliei Gpopmynoin
DOTO ypaBHEHHE HOCHT Ha3BaHUE OCHOBHOIO YPaBHEHUS MOJIEKYJSIPHO
kuHetnueckoi Teopur (MKT) razoB. 910 ypaBHEHHE MOXKHO MEPENUCATh B BUC

CpenHsst KHHEeTU4eCKas SHeprus rae k—rmoctosiHHas bonbiimana.
ypaBHeHue MeHnneneeBa-Knaneiipona

rae — YHUBEpCcaJIbHas rasoBast
MMOCTOSIHHAS.

3agaya:

Kakoii 00beMm 3anumarot 100 Moib pryTu?

Hano: p = 0,2xr/moins, p = 13600 kr/m3, v = 100 mons. Haiitu: V
Pemenue.

Otset: V=0,0015 M3,
3aganuda:

1. Omnpenenute Maccy MOJICKYJIbI BOJIBI.
2. B 6amnone naxomutcs 600 r Bogopoaa. Kakoe koJMuecTBO BelleCTBa ATO
cocTaBigeT?
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10.

Cpennsisi KWHETUYECKask YHEPrUsi MOJIEKYJ UACAIbHOIO Ta3a yBEIU4Miach B 4
pa3a. Kak npu 3T0M U3MEHHJIOCH JIABJIICHHE ra3a Ha CTEHKH cocyaa?

Kak orauyaroTcs nOpu OJMHAKOBOM TEMIlEpaType CpeaHEKBaApaTUyHas
CKOPOCTh MOJIEKYJI KHCJIOPOJa W CPEIHEKBaApaTHYHAas CKOPOCTb MOJIEKYJ
BOJI0pOa?

CpaBHHTE Macchl aproHa W a3oTa, HAXOMSIIHMECS B COCyAaX, €CIU COCYJbl
CoJIep>KaT paBHbIE KOJIMYECTBA BEIIECTB.

B cocyne A Haxoautcs 14 r MosIeKyJIIpHOTO a3o0T1a, B cocyae B — 4 r renus. B
KaKOM COCYJIe HaXOAUTCs 00JIbIlIee KOJTUYECTBO BEIIeCTBA?

BHyTpeHHsIs1 SHEpTUs OJHOATOMHOTO HJEAIBHOTO ra3a B 3aKPBITOM COCYIE
yBenuuuiiach B 4 paza. Kak MeHsieTcst mpu 3TOM TemIeparypa raza?

O6bém 12 momnb a3ora B cocyae npu temmneparype 300K u gasnenun 10° ITa
paBeH Vi . Uemy paBeH 00BbEM 1 Mo a30Ta MpPU TAKOM K€ JIaBJIICHUU Ta3a U
BJIBO€ OOJIBINEH TeMIiepaType?

Onpenenure Maccy BO3yXa B KJIIACCHOW KOMHATe pazMepaMu Sx12x3 M npu
temmneparype 25° €. [IpuHATH MIOTHOCTH BO31yXa paBHOM 1,29 kr/m3.

Ecnu mojokuTh OBOIIM B COJEHYIO BOAY, TO Y€pPE3 HEKOTOPOE BpeMs OHU
CTaHOBSATCS coJIEHbIMU. Kakoe sBieHne 00bsCHAET 3TOT (HaKT?
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IIpakTH4yeckoe 3aHsiTHE
1o TeMe «OCHOBbI TEPMOAMHAMUKI)

Heanb: 3akpenumsv 3nanuna no meme «OCHOGBL  MEPMOOUHAMUKUY),
chopmuposamv ymenus u HAGLIKU HAXOHCOCHUA (U3UUECKOU 6eUUUHDbl, eé
6v1600a U3 ropmyol.

Teopus:

BHyTpeHHss1 HEprus MAeaJbHOI0 OJHOATOMHOIO ra3a MpsIMO MPOIOPIHMOHATbHA
ero abcoymroTHOM TemmepaType. Pabora BHeIIHEW cuiibl, U3MEHsIOIEH 00bEM rasza
Ha AV, pasaa A=-pAV. PaGora camoro raza Al =-A= pAV, rue p - nasincHue rasa.

[lepBbIil 3aKOH TEPMOJIMHAMUKHU: U3MEHEHHWE BHYTPEHHEH DHEPIHUHU CHUCTEMBI IMPH
nepexoe e€ U3 0OJIHOT0 COCTOSIHUS B IPYTrOo€ paBHO CyMMe paOOThl BHEIIHUX CHJI U
KOJINYECTBA TEIIOTHI, epeaanHoro cucreme: AU=A+Q/

BHyTpeHHSs1 HEpPIrHsi CUCTEMBI TEJ U3MEHSIETCS MPU COBEPIICHUH padOThl U MpHU
nepefaye KOJUYEeCTBAa TEIUIOThl. B KakaoM cocTOsSHMM cucTteMa 00J1agaer
ONpEEIEHHON BHYTPEHHEN YJHEPTHUEN.
Buae! nzonpoueccos:
1. U30TepMuyeCcKuil - BHyTPEHHSSA DJHEPTUS HE MEHSETCS,
2. 30x0opHbIi — 00BEM T'a3a HE MEHSETCS U MOATOMY paboTa ra3a paBHa HyJIIO;
3. n3o0apHblii-iepeiaBaeMoe ra3zy KOJIWYECTBO TEIJIOTHI UAET Ha U3MEHEHHE €ro
BHYTpPEHHEHN 3HEPTUU U Ha COBEPILIEHUE padOThI IPU MOCTOSIHHOM JIaBJICHUY;
4. AnuabaTHbli — npu aaAnabaTHOM MPOLECCE KOJMYECTBO TEIMIOTHI PaBHO HYJIIO.
3agauya:

[Tpu yBenuyenuu pgasieHus B 1.5 pa3za o6beM raza ymenbimica Ha 30 i
HaiiTu nepBoHaYadbHBIN 00bEM.
HaHo:

Hantu: V.
Penienue.

OtBeT: V =90 M.
3aganuda:

1.KakoBa BHyTpeHHss sHeprus 10 MOJIb OZIHOATOMHOIO ra3a Ipu TemMneparype 27°
C?

2. Ha ckonbkO W3MEHUTCA BHYTpPEHHssi 3Heprus renus maccod 200 r mpum
yBenuueHuu temneparypbl Ha 20° C?

3. CpaBHUTH BHYTPEHHHUE SHEPTUU aprOHA U T'eJIs IPU OJUHAKOBOM TeMIiepaType.
Macchbl ra30B OJJMHAKOBBI.
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4. Kak u3MeHsieTCsl BHYTPEHHsISI dHEprusi OAHOATOMHOTO Tra3a IMpu H300apHOM
HarpeBaHUM? IPU U30XOPHOM OXJIAKJICHUH? TIPU U30TEPMUUYECKOM CHKATUU?

5. KakoBa BHYTPEHHS SHEPrHs IellMsi, 3alOIHSIONIEr0 a3pocTaT 00bEMoM 60 M3
npu nasiennn 100 kI1a?

6. Ilpu ymeHblIeHMH 00BEMAa OJHOATOMHOIO Tra3za B 3,6 pasa €ro JaBiICHHE
yBenuuuiaock Ha 20%. Bo ckolbko pa3 u3aMeHuIach BHYTPEHHSISI SHEPT U ?

7. Kakyro pabory coBepmmmur Bo3ayx wmacco 200 r mpu ero u3o0apHOM
HarpeBannu Ha 20K? Kakoe KOJIM4eCTBO TEIIOTHI eMYy IIPU ATOM COOOITHIN?

8. Jlna n3o0apHOro HarpeBaHus rasa, KOJM4ecTBO BemiecTBa KoToporo 800 MoJb.
Ha 500K emy coobmunu konudectBo TemioTel 9.4MJk. Onpenenuts padoTy rasa
Y TIpUpALIEHUE €r0 BHYTPEHHEN SHEPTUH.

9. O6BEM Kkucnopoaa Maccoii 160 r, Temneparypa koroporo 27° C, npu uzo6apHOM
HarpeBaHUM YyBenuuwics BABoe. Haifitu paboTy ra3a mnpu paclIMpPEHUU.
KonudecTBO TEMIOTHI, KOTOPOE MONUIO Ha HArPEBAHHME KHUCIOPOJa, U3MEHEHHE
BHYTPEHHEW SHEPTUU.

10. [ns nosydeHuss Ta3MPOBAHHOW BOJBI 4YE€pPE3 BOAY IPOIMYCKAKOT CHKATHIN
yIJIEKUCIbIN Ta3. [louemy TemmnepaTypa BOABI IPU ATOM MOHUKAETCA?

11.Ckonbko npoB Hano cxkeub B neuke ¢ KIIJ[ 40%, uro6sr noxyuuts u3 200 xr
cHera, B3aToro rpu temmnepatype -10° C, soxy mpu 20° C?

12. Kakasg 4acTh KOJMYECTBA TEIUIOTHI, COOOMIEHHOMY OJHOATOMHOMY Ta3y B
M300apHOM Ipoliecce, UJIET Ha YBEINUECHUE BHYTPEHHEN SHEPTrUU U Kakasi 4acTb Ha
coBepieHrue paboThi?
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IIpakTH4yeckoe 3aHsiTHE
«/A3mepenune MOayJisl YIPYTOCTH Pe3HMHBD)

Heab padoTel: Hayuumovca uzmepams moodyas FOuza, ucnonwvsysa 3axon I'yka.
OOopynoBanmMe: pPE3UMHOBBIA MIMyp, MITATHB C¢ MYy(PTOH M JamnKoW, Tpy3Hl,
WU3MEPUTEIbHAS JINHEUKA.
Teopus: Mo}z_gynb FOHra Beruucnsiercs no Gpopmyse noxy4eHHON U3 3aKOHa

il
I'yka: SU =&)Y rne E - momyns FOura; P - cua ynpyrocty,
BO3HUKAIOIIAsl B PACTAHYTOM IIIHYpe U paBHas BECY NPUKPEIUIEHHBIX K LIHYpY
Ipy30B; § - IUIOIIAJb MOIEPEUHOro cedeHus: AedopMUpOBAaHHOTO IHypa; 10 -
paccTosiHue Mexay MeTtkamu A u B Ha pactsHytom mmHype (puc. 0); | -
pPAcCTOSIHME MEXAY 3THMH € METKaMU Ha PAcTSHYTOM ILIHype (puc. B). Eciu
MONEPEYHOE CEUYCHHE HMMeeT (OopMy Kpyra, TO IUIONIA[b CEUEHHUS BBIPAKACTCS
yepes3 AuameTp

s=

HIHypa: 4
OxoHnvaresnbHas popMyrna yist onpeeneHus Moayist FOHra nmeer

0

D (i —1,)

1
np.

BUA:

Xoa padoThl.

OnbiTNel

. HanecTtn Ha pe3nHOBOM HIHype BE METKU Ha pacctosiuuu 10 apyr oT apyra

(oxoisio 10cm) u u3mMeputh 310 pacctosinue: 10= ... cM=..... M.

. 3aKkpenuTh KOPOTKUI KOHEI] IITHypa B JIANKE IITaTUBA, a K JIIMHHOMY KOHILY

MOABECUTH I'Py3 Maccor ml= .o..T=....KT.

1. CHoBa U3MEPUTH PACCTOSIHME MEXIY METKaMH Ha mHype l1=.... cM= ..... M.
Paccuwnraiite abcomotHoe yunHenue muypa All=I1 - 10=.... cm= .....m.

2. Tlomb3ysch popMyIioH , pacCuuTaTh MOAYJb YIIPYTOCTH PE3UHBI.

3. El=

OmnbiT Ne2 (moBToputh onbIT Nel ¢ rpy3oM Apyroil Maccbl U CHOBa pPaccUuTaTh
Moayns FOunra).

m2= ....T=....KT.
10=....cM=.... M
2=....cMm=.... M
AI2=12-10=....cM=.....M.
E2=

3. PaccuuTaTh cpegHee 3HaUCHUE MOAYJIA YIIPYTOCTH pe3uHbl (Moyist FOHra).
4. Pe3ynbTaThl U3BMEPEHUN U BBIYHMCICHUN 3aHECTH B TaOIUILY.

Ne 0, [I, AL |m, |g, a, |E, Ecp,
ompiTa | M |M |M |kr |M/c2|Mm |ITA [Ila
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Caenatb BBIBOJ paOOTHI:

OT1uéT padoTsI

L

PaccunTtaTh OTHOCHTEIBHOE YIUIMHEHUE PE3UHOBOIO IIHYPA.

Jlatb onpenenenue aegopmaru.

3. Kakas gedopmarus umeeT MECTO B JAHHOM ONBITE: yIPyTas Ui IUIaCTUYHAS
U rovyemy?

VYkazatb (U3HUYECKUN CMBICT U3MEPEHHOM BETMYHHBI.

[TpuBecTn mnpuMepbl HCHONB30BaHUSA JAedopManii B TMPOU3BOJICTBEHHOM
NEATEIBHOCTH.

6. Ha3Bats Buabl nedopmanuu.

no

ok
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IIpakT4yeckoe 3aHsATHE
no teme « 3akoH Kysiona. HanpszkéHHOCTD)

Heab: 3akpenumv 3nanus no meme «3axkon Kynona. Hanpsaxcénnocmuy,
chopmuposams ymeHus u HABLIKU HAXONCOCHUA (PU3UUECKOU 6eTUYUHbL, eé
sviparicenue u3 hopmyiol.

Teopus:

[Ipy mnoKO€ 3apsiAOB MX B3aMMOJICMCTBUE HA3bIBAIOT AJIEKTPOCTATUUECKUM
(anexTpudeckum). [Ipu nBUKEHUM 3apsI0B UX B3aUMOJICUCTBUE OyACT OTIMYATHCS
OT  DJIEKTPOCTATUYECKOro.  JIOMOJHUTEIbHOE  B3aWMOJICMCTBUE  3apsJIOB,
00yCJIOBJICHHOE MX JBW)KCHHEM, HA3bIBACTCS MarHUTHBIM. B oOmiem ciydae npu
JBUOKCHUM 3aps/IOB MX B3aUMOJICUCTBHE SIBISAETCS DJICKTPOMArHUTHbIM. Cuia
B3aMMOJICUCTBUS JIBYX TOYEYHBIX BJIEKTPUUYECKUX 3aps0B PSAMO
MPOTNOPIMOHAJIbHA BEJIMYMHE 3apsAJIOB M OOpaTHO NPOMOPIMOHATIbHA KBaApaTy

PACCTOSIHUSI MEKly HUMH. ' r2 | TAe qi - BeMM4HHA TIEPBOTO 3apsAaa

(Kn), g2 - Benmuumna Broporo 3apsiaa (Koi), r - paccrosinue mexay 3apsigamu (M), k -
koappunreHT nponoprmonaibHocTu (k =9-10° H-m? / Kir?).
VYcnoBust i BeInojiHeHHs 3akoHa Kyona:
1.  JlomxHBI OBITh TOYCUHBIC 3aPSAbI
2. 3apspKeHHBIE Teja JTOKHBI OBITh HETOIBHYKHBIMHU.
HanpsoKeHHOCTD  SJICKTPUYECKOrO II0JIs1 paBHa OTHOLICHHIO CHIIBI, ¢ KOTOPOH
gt
TI0JIC ICHCTBYET Ha TOYCUHBIN 3apsij] K ATOMY 3apsy. q.
3anaya.
C kako# cujaou B3aMMOJCUCTBYIOT ABa 3apsjaa 2 nmo 10 K, Haxondiuecss Ha
PACCTOSIHUM 3 CM APYT OT Apyra?
Jano:

Haiitu F.
Penienue:

3aganuda:

1. C kakoy cusioii B3auMOJEHCTBYIOT ABa 3apsiaa nmo 10 K Haxoxasmiuecs Ha
paccTosiHUM 3 ¢M APYT OT Apyra?

2. Ha xakom paccrossHuu napyr ot gapyra 3apaael 1 MxKn w10 uKn
B3aUMOJICUCTBYIOT ¢ cuioit 9 MH?
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10.

11.

Bo ckombKO pa3 HaZO W3MEHHUTh pacCTOSHUE MEXKIAYy 3apsiaMu Ipu
YBEJIMYEHUH OJTHOTO U3 HUX B 4 pa3a, YTOOBI cujia B3aMMOJCHCTBHSI OCTajIach
PEXHEN?

JIBa mapuka, pacrojoXeHHbIe Ha paccTosHuu 10 cM Apyr oT Apyra, UMEIOT
OJIMHAKOBBIE OTPULIATENBHBIE 3aPAAbl U B3aUMOAEUCTBYIOT ¢ criton 0,23 mH.
HaiiTi yncino n30bITOUYHBIX JIEKTPOHOB Ha KaXkJIOM IapUKeE.

Bo CKOmBKO pa3 cuila JJIEKTPUYECKOrO0 OTTAJKMBAHUS MEXKIY JABYyMS
3JIEKTPOHAMM OOJIbIIE€ CHJIBI HUX TPABUTALMOHHOTO HPUTSIKEHUS JpPYr K
apyry?

3apsasl 90 u 10 1K pacnonoxensl Ha paccTosHUM 4 cM JIpyr oT Apyra. ['ae
HaJ0 NOMECTUTh TPETUH 3apsi, 4TOObI CHJIbI, JEHCTBYIOIIME HA HETrO CO
CTOPOHBI JIPYIUX 3apsi0B, ObUIM PaBHBI [0 MOAYJIIO M MPOTHUBOIOJIOKHBI 110
HanpaBJICHUIO?

B Hekoropon touke nons Ha 3apsan 2 HKn npeictByer cuna 0,4mMkH. Haittu
HaIpsKEHHOCTD MOJIS B 3TOW TOYKE.

Kakas cuna neuctByer Ha 3apsa 12 HKi, noMemEHHbIN B TOUKY, B KOTOPOHR
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO 10JI paBHa 2 kKB/m?

C KakuM yCKOPEHHEM JIBHXKETCSI 3JIEKTPOH B MoJie HANpsLKEHHOCThIO 10kB/M?
Haiitn Hanpspk€HHOCTH noutst 3apsna 36 HKI B ToOUkax, yAal€HHBIX OT 3apsaaa
Ha9u 18 cwm.

B BepmmHax paBHOCTOPOHHErO TPEYrOJIbHUKA CO CTOPOHOW A HAaXOAATCSA
3apsansl +0, +q u -0. Haiitu Hanpspk€HHOCTH nouist E B IEHTpe TpeyropHuKa.
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IIpakTH4yeckoe 3aHsiTHE

o Teme «KOH[[CHCEITOPLI»

He.]'lb: 3al<penumb 3HAHUA O meme «I(om)encamopbl», cdmpmupoeamb yMmenun

U HABLIKU HAXO0XHCOCHUA (PUUYECKOIL 6eTUUUHDL, €€ 8bIPAICEHUE U3 (POPMYJTbL.

Teopus:
SJIEKTPOEMKOCTb

- XApaKTCPHU3yCT CITOCOOHOCTh ABYX IIPOBOJHHKOB HAKaIlJINBATb BJIGKTpI/I‘IGCKI/Iﬁ

3apsij.
- He 3aBUcHUT oT q 1 U.

- 3aBUCUT OT ICOMCTPHYCCKHX pPa3MCPOB IIPOBOJHHKOB, HUX q)OpMI)I, B3aMMHOTI'O
PaACIIOJIOKCHUSA, SJICKTPUICCKHX CBOMCTB Cpcabl MCIKIAY IMMPOBOAHUKAMMU.

Enununst usmepenus B CU: ( ®@ - dapan )
KOHIAEHCATOPBI
- BJIEKTPOTEXHUYECKOE YCTPOMCTBO, HAKATUIMBAIOIIEE 3apsi]

( ABa IIPOBOJHHKA, PAa3JACJICHHBIX CIIOCM OUIJICKTPHUKA )

OO0o3HaueHue Ha QJICKTPUYICCKUX CXCMaAX:

BHGKTpOGMKOCTB IIOCKOI'O KOHACHCATOpAa

BriroueHHe  KOHICHCATOPOB B JJIGKTPHYCCKYIO  IICIb
TOCJICIOBATEIIBHOE

Tornma o6mas sanexkrpoemkocTsh (C):

IIPY MapajuIeIbHOM BKITFOUCHHH

IIpH MOCJICAOBATCIIBHOM BKIIIOYCHUH

OHEPI'UA 3APSKEHHOI'O KOHAEHCATOPA

napasuiesibHOE

Konnencarop - 3To cucteMa 3apsbKeHHBIX TN U 00J1aaeT SHEPTrUei.

DHeprus JIF0O0ro KOHeHcaTopa:

u

44



DHeprus KOHJIEHCATOpa paBHAa paboOTe, KOTOPYIO COBEPIIHUT DJICKTPUUYECKOE TOJIC
pu COMMKEHUH TUTACTUH KOHJIEHCATOPa BILIOTHYIO,
WM paBHA paboTe MO Pa3/eICHUIO MOJOXKUTEIbHBIX U OTPUIATEIBHBIX 3aPSI0B ,
HEO0OXOMMOM TIPH 3apsaKe KOHASHCATOpa.
3agaua:

[Lomaip KaXKI0# IIACTHHBI INIOCKOTO KoHIeHcaTopa 401 cm?. 3apsa miacTuH
1.42 mxKn. Haliti HanpsbKEHHOCTD IOJISI MEKAY MIIACTHHAMHM.
Jlano:

Haiitu E.
Penienue.

Otsert: E = 4000 kB/m.
3aganus:

1.ITnomanps Kaxmoi IIacTHHEL INIOCKOTo KoHaeHcaropa 401 cm? . 3aps miuacTun
1,42 mxKn. HaliTu Hanps>k€HHOCTD MOJISE MEXKAY IUIACTHHAMM.

2.Haubonpmras €MKOCTh IKOILHOTO KoHAeHcaTopa 58 mk®d. Kakoit 3apsanm on
HAaKOMUT TMPHU €ro TMOJKIYEHUH K T[OJ0CAM HCTOYHHUKA TOCTOSIHHOTO
Hanpspkenus: 50 B?

3.Ha xonupencarope Hamucano: 100 n®; 300B. MoXHO JM HMCIIOJIB30BaTh ATOT
KOHJIEHCATOp JUIsl HaKoIuieHus 3apana SOuKin?

4. Bo CKOIBKO pa3 UBMEHUTCS EMKOCTh KOHJIEHCATOpA MPU YMEHBLIEHUU pabouei
IJIONIAIY TUIACTUH B 2 pa3a U YMEHBIICHUH PACCTOSHUS MEXAY HUMHU B 3 pa3a?

5. Hailtu €MKOCTH IJIOCKOrO KOHAEHCATOpPA, COCTOSIIEr0 W3 JABYX KPYIVIBIX
IIacTUH auaMeTpom 20 cM, pa3ienéHHbIX napaduHOBON IPOCIOUKOM 1 MM.

6. [Tnomanp ka0 MIACTUHBI INIOCKOTO KOHJIEHCATOpa paBHA 520cm? . Ha xakom
pacCTOSIHUM JPYr OT JApyra HaJ0 PaclojiOKUTh IUIACTUHBI B BO3JyXE, UYTOOBI
E€MKOCTh KOHJIeHcaTopa Oblia paBHa 46 MKD?

7. 11noCKui KOHAEHCATOP COCTOUT U3 ABYX IUIACTHH IUIOLIAJIBIO 50cm? kaxasi.
Mexny miaacTHHAMU HaXOIUTCA clIoi cTekia. Kakoit HanOombIIniA 3apsii MOXKHO
HAKOIMUTh HA 3TOM KOHJCHCATOpE, €Clu Mpu Hampsbk€HHocTu moiiss 10MB/m B
CTEKJIE TIPOUCXOIUT MPOOO KOHIeHcaTopa?

8.B uMIynbcuBHOM (DOTOBCIIBIIIKE JIaMIIa MUTAETCSI OT KOHJEHCATOpa EMKOCTHIO
800 mx®d, 3apspkeHHoro o HamnpspkeHus 300 B. Haittu sHepruro BCHBIIKH U
CPEIHIOI0 MOIIHOCTb, €CJIM MPOIOIKUATEIILHOCTD pa3psaku 2,4mc.
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9.Konaencaropy éMmkocthio 10 Mx® cooOmunu 3apsan 4 MxKi. KakoBa sueprus
3apsKEHHOTO KOHJIeHcaTopa?

10.ITmomans KaxmIoi M3 IIACTUH ILIOCKOro KonaencaTopa 200 cM?, a paccTOsHHE
mexay Humu 1 cm. KakoBa sHeprust nosi, eciiv Hanpspk€HHOCTD moiia 500 kB/m?
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IIpakTH4yeckoe 3aHsiTHE
no teme «3akoHbl OMay

Heab: 3akpenums 3nanua no meme «3axkousvt Oma», chopmuposames ymenus u
HABLIKU HAXO0MHCOCHUA (PUUUECKOU BETIUYUNDL, €€ GbIpadCeHUE U3 HOPMYITbL.
Teopus:

3axkoH OMa YyuTaeTCs TaK: CUIA MOKA 8 YUACMKe Uenu NPAMO NPOROPUUOHAIbHA
HANPAMCEHUI0 HA KOHWAX IMO20 YUACMKA U 0OPAMHO NPONOPUUOHAIbHA €20

CONpOmMu6eHUIO.
/ U
R

3neck | — cuita Toka B yyactke uenu, U — HanpsbkeHue Ha 3ToM ydactke, R
— COIIPOTUBJICHUE Y4aCTKa.

3akoHa OMa Uil NOJIHOM WeNM - cuia moKa Npimo NponopyuoHaIbHA CyMMe
I/IC yenu, u obpamno nponopyuoHAaIbHA CYyMME CONPOMUBNEHUU UCMOYHUKA U
yenu , tae E — DJIC, R- conpoTuBieHUE LN, I — BHYTPEHHEE COIPOTUBJICHUE
MCTOYHHKA.

[ = E
" r+R
3agaua:

Paccuntate cuiy TOKa, NPOXOASUIYI0 MO MEIHOMY mpoBoay miuHou 100M,
IJIOMAABI0 MOIepeyHoro cedeHus 0,5MM?, eclM K KOHIIAM MPOBOJA IIPUIOKEHO

Hanpsbkenue 6,8B.

ano:

1=100m

S=0,5mMMm?

U=6,8B

I-?

Pewenue:
o !

R o= R=p—
I & Ky
0,017 Zeax 00

R= x M - 34 0u

2

00, 5 athe
_ 688
24 O
Omeem: Cuia Toka paBHa 2A.
3aganus:
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10.

O6MoTKa peocrtata compoTuBicHuEeM 84 OM BBINOJHEHA U3 HUKEIMHOBOM
IPOBOJIOKK C ILIOINAABIO TomepeuHoro cedenumst 1 mm? . KakoBa muna
IIPOBOJIOKHU ?

Onpenenure IUIOTHOCTh TOKA, MPOTEKAIOWIEr0 IO KOHCTAHTAaHOBOMY
IIPOBOJHUKY JUIMHOW 5 M, ITpU HarpspkeHuu 12 B.

Menublii ipoBOA AJIMHOW 5 KM uMeeT conpotuBieHue 12 Om. Onpenenute
Maccy MeJH, HeOOXOUMOM ISl €70 U3TOTOBJICHHUS.

KakoBa HanpsHKEHHOCTH IO/ B aIIOMUHUEBOM IPOBOJHUKE ceueHue 1,4 Mm?
npu cuje Toka 1 A?

Kabenb cocTOMT M3 IBYX CTaJbHBIX >KWJI IUJIOMIAbIO MOMEPEYHOTO CEUCHUS
0,6 MM? KaXJast ¥ YETBIPEX MEJHBIX XKUII MIIOMAIBI0 IIONEPEYHOr0 CEUCHUS
0,85 Mm? kaxnaas. KakoBo NajeHHE HANpSOKEHHS HA KaKIOM KHIIOMETPE
kabest mpu cuiie Toka 0,1 A?

Kakue conpoTuBieHrs MOKHO TTOJIYUYUTh, UMESL TPU pe3uctopa mno 6 kOm?

K ucrounnky ¢ 9/IC 12 B u BHyTpeHHMM conpotuBieHueM 1 OM MOAKIIOYEH
peocrar, conmpoTuBiieHHME KoToporo 5 Owm. Hailtu cuny Toka B uenu u
HaIpsHKEHUE Ha 3aKMMaxX HCTOYHHUKA TOKA.

B npoBognuke conpotusiieHreEM 2 OM, MOAKIIOYEHHOM K diieMeHTy ¢ D1C
1,1 B, cuna toka paBna 0,5 A. KakoBa cuia TOKa npu KOPOTKOM 3aMBIKaHUH
aJeMeHTa?

Haiitn BHyTpeHHee conporusiieHre U D/1C ncroyHuka ToKa, €Civ IpH CHJIE
Toka 30 A MOIIHOCTH BO BHEWIHeW 1ienu paBHa 180 BT, a mpu cune Toka 10 A
sTa MOIIHOCTH paBHa 100 Br.

[Ipy nuTaHun naMmoyku ot 3yeMmenTa 1,5 B cuna Toka B uenu paBHa 0,2 A.
HaiiTi paboTy CTOPOHHMX CHJI B JIEMEHTE 3a 1 MUH.
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IIpakT4yeckoe 3aHsiTHe
«HUcciienoBanue moc/ie10BaTeJIbHOr0 COCAUHEHHUS MIPOBOHUKOB)

HEJb PABOTDBI: onpedenums oouiee conpomusienue 08yx nociedo8ameibHo
COCOUHEHHDBIX NPOBOIOYHBIX PE3UCHOPOE.
OBOPYJAOBAHMUME: JIMII, 3 BombTMETpa, ammepmerp, 2 peocTara,
COEJIMHUTEILHBIE MPOBO/IA.
Teopus:
1. cunma TOKa BO BCEX IMOCJIENOBATENLHO COCJUHEHHBIX Yy4YacTKax LeMu
onuHakosa I=11+1,
2.  HampsbKeHHWe B IENHU, COCTOSIIIE M3 HECKOJIBKUX IOCJIEeI0BATEIbHO
COEJIMHEHHBIX YYaCTKOB,
3. paBHO cyMMe HampspKeHHH Ha KaxaoM ydacTke U=U;+U;
4. CONpPOTUBJIEHUE LENH, COCTOAIIEH M3 HECKOJIbKHUX MOCIEA0BATEIbHO
COEJIMHEHHBIX YYaCTKOB,
5. paBHO CyMME€ CONPOTHUBIIEHUM Kaxaoro yyactka R=R;+R;
Xo1 padoThi:
Pacnionoxwure Ha cToje NpUOOPHI B COOTBETCTBUU CO CXEMO.
Cobepure uenp MO cxeme, COONIoAast MOJSIPHOCTh MOJKIIFOYAaeMbIX
npubOpoB.

7N\

_ R1 R2
(&)

3 3anumuTe MoKa3aHus aMIepMeTpa U TPEX BOJIBTMETPOB.

4, Hcnonb3ys 3akod OMa 1151 ydyacTKa LUEenu

I =lé paccUnTanTe CONPOTUBIICHHUE:!

o CONPOTHUBJIEHUE MIEPBOTO pe3ucropa R, = Tl

o COMPOTHUBJIEHUE BTOPOTO pe3uctopa R, = U|2

o oO1ee CONMPOTUBIICHHE LIETH 10 ABYM (opMyiam

=Y w R=R+R,

S. 3aHecuTe pe3yJbTaThl U3MEPEHUN U BHIYUCICHUN B TAOJIHILY:
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U, [UyB[U2B[ILA [Ry R=R +R,.

CpaBHuTE pe3ynbTaThl BBIUHUCICHHN OOLIEr0 COMPOTUBICHUS U CHETaNTe
BBIBO/T

OTYET PABOTHI:

1. IIpowusBecTu Bce pacyEThl 1abOpaTOPHOU pabOTHI.

2. Cnenath BBIBOI PaOOTHI.

3. Cnoco0 noAKIIOYEeHUs aMIIepMeTpa, BOJIbTMETPA.

4. EnuHUIBI U3BMEPEHUs CUITbI TOKA, HAMIPSKEHUS.

5. 3akon Oma Jj1s1 yyacTKa IIeTH.

6. ®opmynbl BBIUUCICHUS CUJIbI TOKA, HAMPSKEHUS U COMPOTUBJICHUS TPH

mapaJuiCJibHOM COCIMHCHHUHN IIPOBOJHUKOB.
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IIpakT4yeckoe 3aHsiTHe
«HUcciienopanue napajiieibHOr0 COeAMHEHHUsI IPOBOIHUKOB)

HEJIb PABOTDI: onpederumsv obuiee conpomuenenue 08yx napanieibHoO
COCOUHEHHBIX
NPOBOIOUHBIX PE3UCHIOPOE.

OBOPYJIOBAHME: JIMII, BonpT™METp, 3 ammepmerpa, 2 peocTara,
COEJIMHUTEIBLHBIE POBO/IA.

Teopus:
1. cwuna Toka B HEpa3BETBICHHOM y4YacTKe I paBHA CyMMeE CHUJI TOKOB

BO BCEX MapajujieNIbHO COCIMHEHHBIX YYaCTKax

I=1+1,

2. HaIIpsHKEHUE Ha BCEX MapajuIeIbHO COCTMHEHHBIX YIaCTKaX e OJMHAKOBO
U=U1+U:

3. mpu MapajyieIbHOM COEAMHEHWU COMPOTUBICHUM CKJIAIBIBAIOTCS BEJIWYHWHBI,
obOpatHbie conpoTuBieHHIO:(R-conmpoTuBiaeHuenpoBoHuka,l/R - sekTpuyeckas
MPOBOJANUMOCTH ITPOBOITHUKA)

2 yqacTtka R, =

R, -R
Ecnu B 1iens BKITIOYEHBI TapajuIeIbHO TOJIBKO ABA COMPOTUBIICHMS, TO: R = ﬁ
+
1 2
Xo1 padoThi:
1. Pacnionoxwure Ha cToje NpUOOPHI B COOTBETCTBUU CO CXEMO.
2. Colbepute 1enp 10 sxeue, cobyofasi MOJISIPHOCTh  MOJKJIFOYAEMbIX
pubOpoOB. w
R1
N\
N
R2
|
|
3. 3anuimTe MOKa3aHus TPEX aMIIEPMETPOB U BOJIBTMETPA.
4 Hcnonb3ys 3akoH OMa Jyuisl yyacTKa Lenu
| = U
R

paccuuTaiiTe CONpOTHBIICHHUE:

U
v | ysactka R =—

Il

U

I

2
o011ee CONMpOTHUBIIEHUE MO ABYM (hopmyrnam

<
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U _Rl'Rz

R=— n R=—"*%
| R +R,
S. 3aHecuTe pe3yJabTaThl U3MEPEHUMN U BHIYUCICHUI B TAOIUILY:
LA |[1,A |[I;,A |UB | Ry Ro, rR_Y R R R,
C C ’ R +R,’
M M 0 Owm
M
6. CpaBHHTE DPE3yNbTATHl BBIUKUCIECHUN OOLIErO COMPOTUBIEHUS U CHENaNTe
BBIBOJI.
OTYET PABOTBI:
1. IIpousBecTH Bce pacy€Thl 1aOOpaTOPHON PaOOTHI.
2. Cpenatb BBIBOJ PabOTHI.
3. Meron u3MepeHust CUiIbl TOKa, HAIIPSHKEHHU.
4.  EnuHUIBI U3MEPEHMsI CUJIbI TOKA, HAMIPSKEHUSI, COTIPOTUBIICHUSI.
5. 3akon Oma Jj1s yyacTKa IeTH.
6. @opMyibl BBIYUCIEHUS CHJIBI TOKA, HANpPSYKEHUS M CONPOTUBJICHUS IPH

MMOoCJICAOBATCIIBHOM COCIHMHCHUU IIPOBOJHHUKOB.
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IIpakTH4yeckoe 3aHsiTHE
«/3mepeHne MOIHOCTH JIAMIIBI HAKAJIMBAHUS

HEJDb PABOTDI: usmepumos mouwjpocms namnouku Hakaiuganus.
OBOPYJIOBAHME: JIAII, JIAMITOYKa, aMIepMeTp, BOJITMETD,
COEIMHUTEIBHBIE ITPOBOJA.

Teopus:

[Ipn ynopsI04YEHHOM JABWKEHHHM 3apsSOKEHHBIX YAaCTHI] DJIEKTPUYECKOE TOJIe
coBepmIaeT padoTy, eé NPUHATO Ha3pIBaTh paboTOM Toka. PaGora Toka A =IUAt.
PaboTa Toka Ha ydacTke IEMM paBHA MPOU3BEIACHUIO CHIIBI TOKA, HANPSHKEHUS U
BpeMeHU. B TedeHune KoToporo comepiuanack padorta. JIroOoil snexkTpuuecKuit
npudOp paccUrTaH Ha MOTPeOICHUE ONPEACIIEHHON SHEPTUH B €ANUHUILY BPEMEHHU.
[ToaTomy Hapsimy ¢ pabOTON TOKa OUYEHb BaKHOE 3HAUEHUE UMEET MOIIHOCTh TOKA.
MoOIIHOCTh TOKa paBHA OTHOLIEHUIO PaOOTHI TOKA 3a BPEMs K 3TOMY MHTEpBAILy
Bpemenn.P=A/At=1U=U? /R. MommHocTs usmepserca B Barrax. Ha GonpiumHCTBE
puOOPOB yKa3zaHa NoTpedIsieMas UMUA MOIIHOCTb.

Xo1 padoThi:

1. CoOpatb 1enb M0 PUCYHKY:

Rt
- + =
|II|| 1 z‘mlallml‘ b 8|
\“““"Amu"’ w v m,‘,w
(o] (0]
= =

2. HauepTtute cxemy B TETpaJiu.
3. 3amucaTh MOKa3aHUs BOJIBTMETPA U aMIIepMETpa.
4. PaccumTaTh MOITHOCTH JIAMITOYKH IO (hOpMYIIE:

P=1-U

5. Odopmuth 1abopatopHyIo paboTy B BUJE 3a/1aUH.

pP-? PEIIEHUE

6. CnenaiiTe BBIBOJ 11O paboTe.

OTYET PABOTHI:
1. IIpousBecTu Bce pacy€Thl IaOOpaTOPHON PaOOTHI.
2. Cnenatb BBIBOJ paOOTHI.
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©o ok w

Crioco06 moAKII0UEHHs aMIIepMeTpa, BOJILTMETPA.

EnuHunbl u3mMepeHust CUilbl TOKa, HAMPSYKEHUSI, MOIIHOCTH.

3aKOHBI IIOCTOSTHHOT'O TOKA.

Hcnonb30BaHWE TMOCTOSSHHOTO U TEPEMEHHOT0 TOKa B KU3HU M B
MPOU3BOJICTBEHHOH JECSATEILHOCTH.

@opMyJibl BEIYUCICHUSI MOIITHOCTH JIAMITbI HAKAJIMBAHUSI.
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IIpakTH4yeckoe 3aHsiTHE
1mo TeMe «I1oCTOAHHBIN TOK»

Heab: 3axkpenums 3nanun no meme «llocmosannwviii mok», cgopmuposams
YMEHUA U HABLIKU HAXOMNCOCHUA (DU3UUECKOU GeUUUHbl, eé BblpajrceHue u3
dopmyno.

Teopus:

DIEeKTPUYECKUM TOK-ITO YMOPSAI0YCHHOE JBUKEHUE 3apshKeHHBIX yacTull. Cuiia T
OKa paBHa OTHOIICHHWIO 3apsja, ICPEHOCHMOE Yepe3 IIONEPEYHOC CEUCHHEC
IIPOBOJIHUKA 32 HHTEPBAJI BPEMCHH, K 3TOMY MHTEpBaiTy BpeMeHu. Eciu cuia Toka
CO BPEMEHEM HE MCHSETCS, TO TOK HA3bIBACTCS IMMOCTOSHHBIM. JIJIsT BOBHUKHOBCHUS
U CYIICCTBOBAHUS 3JICKTPUUYCCKOTO TOKAa B BemecTBe. HeoOXoauMo BO-TIEPBBIX,
HaJM4Me CBOOOJHBIX 3apsHKCHHBIX YACTHIl; BO-BTOPBIX, HEOOXOIMMa CHIIA,
JEHUCTBYIOMAs HA HUX B OMpEneIEHHOM HampasieHUH. Ha 3apsokeHHBIE 9acTHIThI
JNEUCTBYET dJekTpuueckoe moje ¢ cwiod F=QE. ComnpoTuBieHue mpoBOJAHUKA
R=pl/S.Equnauna conporusnenus — OM. 3akon Oma mis yuactka nenu: I=U/R.

[Ipn ymopsmo4eHHOM [JBWMKEHUHW 3apsDKCHHBIX YACTHI[ JJIEKTPUUYECKOE TIOJIe
coBepIaeT paboTy, e€ MPUHATO Ha3pIBaTh padoToi Toka. Pabora Toka A =IUAL.

MoImHOCTh TOKa paBHA OTHOIIECHHUIO PaOOTHI TOKA 3a BPEMs K dTOMY HHTEpPBAITY
Bpemenu.P=A/At=1U=U?/R.

3amgaua:

B nipoBogHHMKe conpoTuBIcHUEM 2 OM, MOAKIIOUYEHHOM K djieMeHTy ¢ DJIC 1.1
B, cuma toka paBHa 0,5 A. KakoBa cmia ToKa IIpH KOPOTKOM 3aMbIKaHUH
3JIEMEHTA?
JHano: R=2 Owm, ¢=1,1 B, | = 0,5A Haiitu ls.
Pemenne.

OtBet: I3=5,5 A.
3aganus:

1. JIBe  dneKTpUYeCKHE  JIaMIIOYKM  BKJIOYEHbl B  CETh  MapaljIesIbHO.
Comnportusiienne nepBor Jlamnodku paBHo 360 Owm, BrOpoit 240 Om. Kakasa u3
JaMIIOYeK MOoTpedasieT OOJIBIIYI0 MOIIIHOCTD U BO CKOJIBKO pa3?

2.Ilpu pemoHTE »>JEKTPUYECKOM IUIMTKU chupaib Obuia ykopouyeHa Ha 0,1
NepBOHAYAILHOMN JUIMHBL. BO CKOJIBKO pa3 M3MEHUIACh MOLIHOCTh MIUTKH?

3. DnekTpoABUTaTesib MOABEMHOIO KpaHa paboTaeT noj HampsbkeHueM 380 B,
py 3TOM cujia Toka B ero ooMotke paBHa 20 A. Kakos KIIJ| ycraHoBku, ecinu
rpy3 Maccoi 1T kpaH nogHuMaet Ha BoicoTy 19 M 3a 50 ¢?

4. TponneiObyc maccoit 11 T ABUKETCS paBHOMEPHO CO CKOPOCTHIO 36 kM/4. Halitu
CHWJIy TOKa B 0OMOTKe aBuraTesns, eciu HampsbkeHue paBHo 550 B u KITJ[ 80%.
Koaddumment conporusnenns npmxenuto paseH 0,02.
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S. [ToueMy nayieKTpOHarpeBaTe/ibHblE NPUOOPHI JENal0T M3 Marepuaia ¢
OOJBIIMM YJIE€IbHBIM COIPOTHBICHHEM?

6. DnexkTpoMoTOp mUTaeTcsi OT ceTH ¢ HampsbkeHuem 220 B. CompotuBneHue
ooMoTku MoTopa 2 OM. Cuna notpebasiemoro Toka 10 A. Haiitu morpebnsiemyro
momHocTh U KII/[ MmoTopa.

7. Konnencarop émkoctbio 100 Mx® 3apspkaercs ot Hanpsbkenus 500 B 3a 0,5 c.
KakoBo cpeHee 3HaueHue CUIIbl 3apsIHOTO TOKa?

8. DneMeHT ¢ BHyTpeHHUM conpoTuBieHueM 4 Om u JJIC 12 B 3amkHyT
IPOBOJAHUKOM ¢ comportuBieHueM 8§ Owm. Kakoe koiamuecTBO TemjaoTbl Oyner
BBIJIEJISATHCS BO BHEIIHEH YacTy 1enu 3a 1 ¢?

9. HaiiTu compoTuBieHHE Kapkaca Ky0a, COCTaBI€HHOTO U3 IPOBOJOK C
OJIMHAKOBBIMU CONPOTHUBIICHUSIMU.

10. Tlo MegHOMYy NIPOBOJHHUKY C IONEPEUYHBIM CEYEHHEM | MM® TEUéT TOK C
cunoi 10 A. Omnpenenure CpemHIO CKOPOCTh YIIOPSAOYEHHOTO JBHKECHUS
(ckopocThb Apeiida) 3IEKTPOHOB B TPOBOAHUKE.

2
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IIpakTH4yeckoe 3aHsiTHE
no rteme «Cwiia Amnepa, cuia Jlopenua»

Heab: 3akpenumv 3nanus no meme «Cuna Amnepa, cuna Jlopenyay,
chopmuposams ymenus U HABLIKU HAXONHCOCHUA (Pu3uuecKoil eequydumsvl, eé
sviparicenue u3 hopmyiol.

Teopus:

Cuna Ammnepa — 3TO cuja, JACHCTBYIOIIAs CO CTOPOHBI MarHUTHOTO TIOJs Ha
MIPOBOJIHUK C TOKOM. 3aKOH AmIiepa: cuia AMIiepa paBHa MPOU3BEICHUIO BEKTOPA
MarHUTHOM MHAYKLIMHU HA CUJIy TOKA, INIMHY y4acTKa IMPOBOJHHUKA U HA CUHYC yIJa
MEXJly MarHMTHOM HHIYKIIMEH W ydacTKoM mnpoBojHuka. F=IBlsino. Egununa
cunbl Amriepa — H, marautHOM MHAyKuuu — T, JJIMHBI IPOBOJAHUKA — M, CHJIBI
Toka —A. Hanpagnienue cuiibl Amriiepa onpeessitoTcs paBuiioM JIEBOW PYKU: €CIIH
JIEBYIO PYKY pAaCHOJIOKUTh TaK, 4YTOObI TEPHNEHIUKYJSpHas K MPOBOJHUKY
COCTaBJISIFOIIAsl BEKTOpA MArHUTHOM HWHAYKIHAM BXOAWJA JIAJIOHb. A 4YEThIpE
BBITSHYTHIX Tajblla ObUIM HAIPABJICHBI 110 HAMPABJICHUIO TOKA, TO OTOTHYTHIM Ha
90° GompmION Tanel IOKaXEeT HAIPABIECHHME CHUIbIL, ACHCTBYIONIEH Ha OTPE30K
MIPOBOJTHHKA.

Cuny, AEHUCTBYIONIYI0 Ha JBWXKYUIYIOCS 3apsOKCHHYIO YacTHUILy CO CTOPOHBI
MarHuTHOTO TOJisA, Ha3bIBalOT cuion Jlopenna. Cuna Jlopenna: F=qvBsina. Cuia
Jlopenua uzmepsiercs B H.

3agauga.

C xakoM cuJIoi AercTBYET MarHuTHoeE noJjie muaykimen 10 mTn HAa MPOBOAHHK,
B_KoTOpoM cmia Toka 50 A, eciam JuIMHA aKTUBHOM 4acTH mpoBogumka 0,1 m?
JIMHUM MHIYKIIUY OIS M TOK B3aUMHO IIEPICHINKYISIPHEL.

HaHo:

Haiitu F.
Penienue.

Otset: F=0,05 H
3aganuda:

1. Kakas cuna pneictByeT Ha  npoBoaHUK JmHOM 0,1 M B OZHOpOAHOM
MAarHuTHOM M0OJI€ ¢ MArHUTHOW MHAyKuuen 2 Ti, ecnu TOK B MPOBOJHMKE 5 A, a
YOIl MEXK/Iy HAaIlPaBIEHUEM TOKA M JIMHUAMM MHIyKuu 300 ?

2. DIIEKTPOH BJIETa€T B OJHOPOJIHOE MarHuUTHOE Toyie ¢ mHAykiued 1,4 mTn B
BakyyMe co ckopocTthio 500 KM/C TEpNEeHIUKYJISIPHO JMHUSM MarHUTHOMN
uHayKIuu. Onpenenure CUily, IeMCTBYIONIYIO Ha AJIEKTPOH, PaIuyC OKPY>KHOCTH,
110 KOTOPOM OH IBHUIKETCS.
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3. Onpenenure BeIUYMHY CHIIbl JIOpeHIia, 1eMCTBYIOIEH HA MPOTOH C WHIYKIMEH
80 mTx, co ckopocth mpotoHa 200 KM/C TEPIEHAUKYISIPHO JTUHUSAM MarHUTHOU
WHTyKIINH.

4. KakoBa WHAYKIMS MAarHUTHOTO MOJiA, B KOTOPOM Ha MPOBOJHUK C JJIMHOU
akTUBHOW 4YacTtu 5 cM nerctByer cwia 50 MH? Cuia Toka B mpoBogHuKe 25 A.
[IpoBOAHUK PACHOJIOKEH MNEPIEHAUKYIIPHO BEKTOPY HHAYKIMM MarHUTHOTO
TTOJISL.

5. C kakoi cujoil neicTByeT MaruuTHoe nojie nHaykiyen 10 mTn Ha MpOBOTHUK,
B KoTOopoM cuia Toka 50 A, ecnu JIJMHA aKTUBHOM 4yacTu npoBoaHuka 0,1 m?
JIMHUY MHIYKIMKX MarHATHOTO TIOJIS1 ¥ TOK B3aUMHO MEPIECHIUKYJISPHBI.

6. [Iporon B MaruuTHOM noJie uHAyKIMer 0,01 Ti omucan okpy>XHOCTh Paguycom
10 cm. HaiiTu ckopocTh IpOTOHA.

7. DNEKTPOH JBIKETCS B OJHOPOJHOM MArHMUTHOM Tojie WHAyKuuen 4 wmTi.
Haiitu nepro oOpamieHus 3JIeKTpOHa.

8. Ompenenure CuiIy TOKa, €CIM MarHuTHas WHIyKiuu paBHa 50 mTn, cuna
Awmrepa 40 MH, nyirHa mpoBoIHHKA 8 CM.

9. Onpenenwure cuny Amnepa, AeHCTBYoIIeH ¢ mHAyKIMeld ¢ naaykmuei 0,1 T ¢
cuioi Toka 20 A, ecnu JiMHA TPOBOAHUKA 14 cM.

10. B omHopogHOM MarHWTHOM Tmone ¢ wHAyKued 0,8 Tn Ha TpPOBOTHUK
ctokoM 30 A, minHAa akTUBHOW vacTu kotoporo 10 cm, nmeicrByer cuia 1,5 H.
[Tox kakuM yIJIOM K BEKTOPY MAarHUTHOM UHAYKIHMH pa3MENIEH MPOBOIHUK?
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IIpakTH4yeckoe 3aHsiTHE
10 TeMe «JIEKTPOMATHETU3M»

Heab: 3akpenumsv 3nanus no meme «I1EKMPOMAZHEMUIM), CHOpMUpPOsanb
YMEHUA U HABBLIKU HAXOMCOEHUA (Pu3uuecKoll 6eauduHsl, eé vlpajycenue u3
dopmyno.

Teopus:

3akoH sJeKkTpoMarHuTHOM uHAykuuu: DJC HMHAYKUIMKM B 3aMKHYTOM KOHTYpE
paBHa 1O MOJYJIO0 CKOPOCTH U3MEHEHHUS] MATHUTHOTO TIOTOKA Yepe3 MOBEPXHOCT,

AP
OTPAaHWYCHHYIO KOHTypoMm: E,=— v 3HaK «MUHYC» mokKasbiBaer, 4yto OC

WHIYKIMU U CKOPOCTb M3MEHEHHS MAarHMTHOIO IIOTOKA MMEKOT Pa3HbIE 3HAKU.
[IpaBwiio JleHna: BO3HUKAOMINKM B 3aMKHYTOM KOHTYPE MHIYKIIMOHHBIA TOK CBOUM
MAarHATHBIM TIOJIEM IPOTUBOAECHCTBYET TOMY HM3MEHEHUIO MArHUTHOTO ITOTOKA,
KOTOpbIM OH Obul BbI3BaH. ODJIC MHAYKIMH B JABWXKYIIMXCS MPOBOJHUKAX: E;
=vBIsina. Dra dopmyna cnpaBemimuBa IS JIOOOTO MPOBOMHWKA uMHON | |

JBIOKYILETOCS CO CKOPOCTBIO V. B OJJHOPOJIHOM MAarHUTHOM ToJie. MarHUTHbBIN
notok: ®=LI, L - WHIYKTUBHOCTH KOHTYypa WK KOI(P(GUIMEHT CAMOUHIYKIIUU.
MaruuTHslii OTOK u3Mepsercs B BO, MHAYKTHUBHOCTH — ['H, cuia Toka — A.
DHeprusi MarHUTHOTO TMOJS paBHAa TOW pabOTEe, KOTOPYIO JOHKEH COBEPIIHUTH
. LI

HUCTOYHUK, YTOOBI CO37aTh JAHHBIM TOK.: W:T' Benmuuuny X, , obpatHyto
MPOU3BEACHUIO  IUKIMYECKOM  YacTOThl HA  JJEKTPUYECKYKD  E€MKOCTh
KOHJICHCATOPa, HA3bIBAIOT EMKOCTHBIM conpoTuBiicHHEeM. X =1/WC. MHayKTHBHOEC
conpoTuBieHue X; =WL Ha3bpIBalOT WHIYKTUBHBIM COMNpPOTUBICHUEM. [lepuon
CBOOOHBIX JJIEKTpUYECKUX Kojebanuii koutypa T=2mv L -C
3agauya:

3a 5 MC MarHUTHbBINA MOTOK, MPOHU3BIBAIOIINA KOHTYD, YObIBaeT ¢ 9 o 4 MB6.
Haiitn 3/1C MHAYKIIMY B KOHTYPE.
Jano:

Haiitu €.
Penienue.

OtBeT: € =1 B.
3aganus:

1. 3a 5 MC MarHMTHBIA MOTOK, MPOHU3BIBAIOIINNA KOHTYp, yObIBaeT ¢ 9 no 4 MBO.
Haiitn 3/1C nHAyKIMu KOHTYypa.
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2. Haiitu ckOpoCTh U3MEHEHHUsI MarHUTHOTO MOTOKa B cojieHouzae u3 2000 BUTKOB
npu Bo30yxxaeHuu B HéM D/IC nnaykuuu 120 B.

3. CKONbKO BHUTKOB JOJDKHA COAEpX aTh KaTylIKa C IUIOMIAAbI0 TOMEPEUHOro
ceuennst 50 cM? , 9TOOBI IIPU M3MEHEHUH MarHuTHOM uHaykiuu ot 0,2 1o 0,3 T B
TeueHue 4 Mc B Heil Bo3Oyxaanacs D/(C 10 B?

4. Haittu O/IC uHAYKIMM B NPOBOAHUKE C JJIMHOM akTUBHOM wactu 0,25 M,
IIEpEMEIAONIEMCS B OJHOPOAHOM MAarHWTHOM II0jJ€ MHAyKuuen 8 mTn co
CKOPOCTEIO 5 M/c o yrioM 30° K BeKTOpY MarHUTHON UHIYKIWH.

5. KakoBo comnportusienue koHjaeHcaropa EMKocTbio 4 MKD B Lemsx ¢ 4acToToi
nepemenHoro Toka 50 I'm u 400 I'u?

6. KakoBO MHIYKTUBHOE CONMPOTUBIIEHNE KATYIIKH ¢ MHAYKTUBHOCTHIO 0,2 T'H npu
yactore 50 I'm u 400 ['a?

7. Konnencarop BKJIIOYEH B Ielb NEPEMEHHOTO TOKAa CTaHAAPTHOM YacTOTHI.
Hanpsxkenue B cetn 220 B. Cuna Toka B nienu atoro konaeHcaropa 2,5 A. Kakosa
EMKOCTb KOHJIEHCaTOpa?

8.Ha kakoe HampsokeHHE  HAJO  PACCUMTHIBATh  W3OJSTOPHl  JIMHUHU
ANEKTpOoNEPENAUH, €l JercTByonee Hanpsikenue 430 kB?

9. B menp mepemenHoro Toka dYactorod 400 [I'm BKkIIIOYeHa KaTyIKa
nHAYKTUBHOCTBIO 0,1 I'H. KoHzmencaTop kxakoil €MKOCTM HaJO BKJIKOYUTH B JTY
ETb, YTOOBI OCYIIECTBUJICS PE30HAHC?

10. Kakyio >1eKTpOoEMKOCTh JOJDKEH HMMETh KOHAEHCATOp MJs TOro, YTOOBI
COCTOSIIIMM M3 3TOr0 KOHJIEHCATOpA M KaTyIIKM HWHAYKTUBHOCTBIO 10 MIH
KOJIeOaTeNbHbIN KOHTYP paluonpuéMHIKa ObLT HACTpoeH Ha BosiHy 1000 mM?

60



IIpakTH4yeckoe 3aHsiTHE

«/A3mMepeHne NJIMHBI CBETOBOM BOJIHbI
¢ MOMOIIbI0 NTU(PPAKUMOHHON PEeIIETKN

HEJID : onvtmnuvim nymem gvtuuciaums 0JIUHY C6EMOGOU 6OJIHbI.
OBOPYJAOBAHMUE: audpakuvoHHas pelieTka, NpuOOp i OmnpeaeiaeHus
JUIMHBI CBETOBOM BOJIHBI, ICTOYHHK CBETA.

Teopus:

JudpakinuoHHasi pemérka — ONTHYCCKUM TpUOOp, JEUCTBHE KOTOPOTO
OCHOBAHO Ha MCIOJb30BaHMM siBIeHUS audpakimu ceera. [Ipencrasisier coboi
COBOKYMHOCTb OOJIBIIIOr0 YHCJA PETYJSIPHO PACIOJIOKEHHBIX IITPUXOB (IIEJEeH,
BBICTYIIOB), HAHECEHHBIX Ha HEKOTOPYIO MOBEPXHOCTh. [lepBoe onvcanue sBiaeHUs
cnenan JxeiMc ['peropu, KOTOPBIM HMCIOIB30Bal B KAYE€CTBE PEUIETKH NTUYBU
nepbs. PaccrosHue, yepe3 KOTOpOe MOBTOPSIIOTCS IITPUXHU HA PEIIETKE, HA3IBAIOT
eproAoM AUPpaKkIHoHHON peméTku. O003HavarT OykBoi d.

Ecmu m3BectHO umcno mTpuxoB ([V), mpuxopsmmxcs Ha | MM pEIIETKH, TO

neproy pemétky Haxonst o hopmyne: @ = 1/ Ny,

Vcnosuss  MHTEp(EPEHIMOHHBIX ~ MAKCUMYMOB  JU(DPAKIUMOHHONW  PEIIETKH,
HAOJIIOAEMBIX 101 OIIPEIEAEHHBIMY YITIaMHU, HIMEIOT BHI:

dsina = kA

rie

d — mepuo peméTKy,

(v — yTroJl MAKCUMyMa JJaHHOTO 1[BETA,

k — nopsinox MakcuMyMa, TO €CTh MOPAAKOBBIA HOMEP MAaKCHUMyMa, OTCUMTAHHbIH
OT LIEHTpa KapTUHKH,

A — J7IMHA BOJIHBL.

Ecinu ke CBET MajiaeT Ha PemETKy 1o yrioM f, To:

d {sina +sinf} = kA

Xox padoThI:

1. BuumatenbHo — u3yunte  AUGPAKIMOHHYIO  PEIIeTKY.  3alluIInTe
YHUCJCHHOE 3HAYCHHE TTOCTOSIHHOM pereTkH d.

2. B cooTBeTcTBUU C pUCYHKOM COOEPHUTE U3MEPUTENBHYIO YCTAHOBKY.

3. VYcranoBute mienb Ha paccrosHuu L=200 MM oT audpakirmoHHON
PEIIETKH.

4. Omnpenennure paccTOSHUE a OT CEPEAMHBI MIEIH 10 IIBETHON MOJOCHI B
MUJUTUMETpax (KpacHbIN U (PUOJIETOBBIN).

5. PaccuuTaiite ;yinHy cBeToBOM BOJIHBL D * sing = K * A, k=1, mpu Manbix
yriaax —sing=tge, Toraa ¢opmyia, Mo KOTOpOH OyJaeM BBIYHMCIATH JJIUHY
BOJIHBI IMEET BU/I;

e
L
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6. 3anojaHuTe Ta6JII/IHy C INOJIYYCHHBIMH JAHHBIMMU:

L, mm a, cM d, m
200
,/"/ﬂ(:-—cal-—
L——1
[

1. CﬁaBHHTe CBOM pe3yabTaT C TAOJUYHBIM U CACIANTE BHIBOJ K padoTe.
Kpacueii  (7,6-6,2)107" m 3enenslii (5,6-5)107 m
Opamxkesslii (6,2-5,9)107 m Tomny6oii (5-4,8)107 M
Kenterit (5,9-5,6)10" m Cunwii (4,8-4,5)107 m

duoneronsiii (4,5-3,8)107 m

OTYET PABOTDI:

1. IIpousBectu Bce pacy€Thl 1a00PATOPHOIN paOOTHI.

2. Cnenatb BBIBOJ PaOOTHI.

3. atb onpeneneHue AUPpakMOHHON PEIIETKH.

4. JlaTb XapakTEpUCTUKY KaxAOW (U3MYECKON BEJIWYUHBI, BXOJSAIIUX B
bopmyny TudpakLIMOHHON PEIIETKH.

5. EnuHMLBI M3MEpEeHHs JJIMHBI CBETOBOM BOJIHBI, Nepuoja Au(pakLHMOHHON
PELIETKH.

6. Omnpenenenue neproaa TUPPAKITUOHHON PEIIETKH.
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IIpakTH4yeckoe 3aHsiTHE
«OmnpeneneHue nNokazare/isi NPeJIOMIICHUS CTEKIA»

HEJIb PABOTBDI: onpeoenums nokazameib npenomienus
NJI0CKONApaniebHou Naacmutbl.

OBOPYJIOBAHME: nnockonapaienbHas IIaCTUHA, TPAHCIIOPTUDP

Teopus:

IIpesiomieHne cBera — sBJICHHE, IPU KOTOPOM JIyY CBETa, IEPEXOIs U3 OJAHOMU
Cpenbl B APYTyI0, U3MEHSET HAIIPaBJICHUE HA TPAHUIIE 3TUX CPELI.

- yron nageHus
o B-yron npenoMneHmns

—

[Ipenomiuenue cBeTa NPOUCXOIUT IO CIEAYIOUIEMY 3aKOHY:

llaoarowuii u npenomnenusvlii ayuu U NEPneHoOUKyIap, NPOBeOeHHblll K 2paHuye
pazoena 08yx cped 8 mMmoOyKe NAOeHUs Jy4a, Jaexcam 6 OOHOU NIOCKOCHIU.
OmHowenue cunyca ya2na naoeuusi K CUHYCy yaid NpeioMIeHUs eCmv GelUdUHd
NOCMOSIHHASL 07151 08YX CPeO:

sing

sing n’
re 0. — yeon naoenus,p — yeon npenomnenus,N — NOCMOAHHASA GEIUYUHA, He
3aeucsawas om yana naoenus. IIpyn U3MEHEHUU yTia MaJeHUs] U3MEHSETCS U yroi
npenomiieHusi. Yem bonvuie yeon naoenus, mem 00abuie Y207 NPEenoMIEHUSL.

Ecnu cBet umer u3 cpenbl ONTHYECKH MEHEe MIIOTHOUM B 0oJiee MIIOTHYIO Cpeay, TO
yroJI IPEJIOMIICHUS BCET/Ia MEHbIIIE yria najaeHus: p < a.

Jlyu cBeTra, HampaBJICHHBIM NEPNEHIMKYISPHO K TPaHUIE pas3fena JIByX Cpeq,

MPOXOJUT U3 OJTHOU Cpelibl B APYTYIO 0€3 MpesioMJICHUs.

Xoa padoThI:

1. [TonoxuTe MIIACTUHKY HA JTUCT U OOBEIUTE KapaHAAIIOM €€ KOHTYPHI.
2. [IpoBeanTe MPOU3BOIBHBIN MAJAIOMIUNA JTyY W MEPHEHIUKYJSP B TOUKY
MaJICHUS.
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3. FJ'I?II[)I qcpe3 HMIKHCC OCHOBAHMC INIACTUHBLI HaA naz:afomnﬁ Jy4d, OTMCTBTC
ABC TOYKH, OTKYAda BbIXOAWT JIYY.

4, Y6epute cTeKII0 U IPOBEIUTE MTPEIOMIICHHBIN JTyY.
5. C moMoIIpio TPaHCTIOPTUPA ONPEICTUTE YIJIbl TAJACHUS O, ¥ TIpeToMIICHHUS 3.
6. Hcnonb3yst 3aKOH MpeIoMJICHUS, HaWIUTE OTHOCUTEIBHBIM IOKa3aTelb
MPEJIOMJICHUS CTEKJIA.
noSina
sin g
7. CpaBHUTE TOJYYEHHBIM pe3yibTaT C TaOJAWYHbIM 3HauyeHueM (N=1,6) u
cenanTe BEIBOJI.
OTYET PABOTBI:
1. IIpousBectu Bce pacy€Thl 1a00PATOPHOI pabOTHI.
2. Cnenarb BBIBOJ paOOTHI.
3. 3aKoHBI IPEIIOMJICHHS CBETA.
4. 3aKoH NMPSMOJIMHEHHOTO pacpOCTPaHEHHUS CBETA.
5. EnuHuna uzmepeHus mokasaress IpeIOMIICHHS CBETa.
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IIpakTH4yeckoe 3aHsiTHE
o reme «Onruka»

Henb: 3akpenumsy 3nanua no meme «Onmuxa», chopmuposamsv ymenus u
HABBIKU HAXO0MHCOCHUA (PU3UUECKOUl 6eIUYUHDL, €€ 8blpadceHue U3 hopmyol.

Teopus:
3aKoHBI OTPa’KeHHs CBETA!

1.Yron nazieHus o paBeH yriry oTpaxeHus .
Yl majgeHuss M OTpPaKEHUS M3MEPSIOTCS MEXIy HampaBlIeHHEM Jiyda U
NEPHEHAUKYJIIPOM K ToBepXHOCTH. 2.Ilamarommii jyu, OTpa)K€HHBIM Iy4 U
NEPHEHAUKYJISP JeKaT B OJHOM IIIOCKOCTH.

3aKoHBI MPETOMIICHUS CBETa (CM. pakTU4eckoe 3ausatue Ne21).

OCHOBHOI1 3aKOH TOHKOM JIMH3bI IPUHUMAET BUJ: , rne d — paccrosiHue
OT MCTOYHMKA CBeTa N0 JHH3BI, f - paccTosHHe OT NUH3BI 10 nM300paxenus, F-
(dokycHOe paccTostHUE JIMH3bL. Takod BuJ (OpMyJbl JUH3bI NpUHAIICKUT Pene
Hexapry.

VBenuuenue auH3bI (/) MOKA3bIBAET BO CKOJBKO pa3 BEIMYMHA H300paxKeHUs
npeamera (H) mpessimmaer pasmepsl (N) camoro mpeaMeTa U paBHO OTHOIICHHIO
paccrostaus (f) oT ymH3BI 10 M300pakeHus kK paccrosiauio () oT mpeamera o

JINH3EL.
H f

I'=" @ Onrtuyeckas cuiaa cucrtemsl auH3 (D) paBHA CymMMe ONTHYECKON CHJIBI

kaxaou auH3bl (D1, Dy, D3, ...), BXogsiiei B cuctemy
D=D +D +D, +... .
bro2n s CU:0nmp. B untepdepeHIIMOHHON KapTUHE:

1) ycuiieHne CBeTa MPOMCXOIUT B Ciydae, KOrja BelWunHa oTcTaBaHUs (Ad)
MPEIOMIICHHOM BOJIHBI OT OTPa)KCHHOW BOJIHBI COCTaBIIsAET 1eiioe yucio (K)
s Bomu (A): A4=FXA (k=0 1 2 ..);2) ocnabnenue cera HaGmoKaETCS
B Ciyyae, Korjga BeJlMuuMHa oTcTaBaHus (Ad) NpenoMiIeHHOW BOJIHBI OT
OTPaXEHHOW BOJIHBI COCTAaBISICT TIOJOBUHY IJIMHBI BOJHBI (4/2) wunm

&u‘.=|"2><k+1"|><i

HedeTHoe vnciio (K) moyBoJIH: " "2 (k=0, 1,2, ..)

2) CU: m Ipu npoxoKICHHM MOHOXPOMATHYECKOTO CBETA C JJIUHONW BOJHBI A
yepe3 AU(PaKIMOHHYI0 PEIIECTKY ¢ MepruoaoM pemeTkd d MakchMalbHOe
yCUJICHUE BOJIH B HAIPaBJICHUH, OMIPEACISIEMOM YTJIOM @, TPOUCXOIUT TIPU
YCIIOBUH: d%sin ¢ =kxA (k=0, 1, 2, ...)

3anaua
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CBeuya HAXOOUTCI HA pacCTOSHUU 12.5 ¢cM OT cOOMpAarolieil JUH3bI, ONTUYECKAs
cmia kotopor paBHa 10 mamorp. Ha kakoM pacCTOSSHUM OT JWH3BI MOJYYHUTCS
W300paKEHHUE U KAKUM OHO Oyier?

JaHo:

D=10amnTp D=1/d+1/1, 1/f=D-1/d
d=12,5cm=0,125 m 1/f=10-1/0,125=10-8=2

f-? f=1/2=0,5m Ortset: 0,5 M
3ananus:

1. Vroa majgeHus Jyda CBETa Ha MOBEPXHOCTH IOJCONHEYHOro macma 60° , a
yroJ npeaomnenns 36°. HaliTu mokasarens IpenoMIIeH s MacIa.

2. Ha xakoll yron OTKJIIOHUTCS Jy4 CBETa OT IEPBOHAYAIBHOIO HAIIpPaBJICHHUS,
ynas nozt yriom 45° na noepxuocTs crexna? Ha moBepxHOCTS anmmasza?

3. CBeua HaxXomuTCsd HAa pacCTOSHMUM 12,5 CcM OT CcOOWparomeld JIMH3BI,
onTHYecKas cuia Koropor paBHa 10 mnrp. Ha kakoM pacCcTOSHHMM OT JIMH3BI
MOJIYYUTCS] U300paK€HUE U KaKUM OHO OyJeT?

4. Beblpazurh JaHMHEHHOE YyBenuueHue I B 3aBUCMMOCTH OT (POKYCHOIO
paccTosiHus JTHH3BI F 1 paccTosHUS npenMeTa oT JTuH3HI d.

5. Ompenenuths ONTUYECKYIO CHIIY PacCEUBAIOUIEH JIMH3bBI, €CIU HW3BECTHO, YTO
IIpEeIMET, NMOMEIIEHHBIM nepen Held Ha paccTtosHuM 40 cM, TaéT MHHMOE
n300paxkeHNe, yMEHbILIEHHOE B 4 pa3a.

6. Paccrosnue ot npeamera 1o 3kpaHa 90 cm. I'me Hago mMoMeCTUTh MEXAy
HUMH JIMH3Y C OKYCHBIM paccTosiHueM 20 cM, 4TOOBI MOJYyYUTh HA SKpaHe
OTYETIIMBOE U300pakeHne npeameTa?

7. JudpaxkumonHas pemérka comepxut 120 mrpuxoB Ha 1 mM. Haittu puny
BOJIHBI MOHOXPOMATHYECKOTO CBETA, IMAJAlOUIEr0 HAa PEIIETKY, €CIU yroj
MEXIy JBYMS CIIEKTPAMH IIEPBOTO mpsiaka paseH 8°.

8. OmpenenuTs yroa OTKIOHEHHS Jydel 3enéHoro cBera (amuHa BosHBI 0,55
MKM) B CHEKTpE TMEpBOTrO IMOpsJKa, TMOJYYEHHOM C  IOMOIIbIO
TU(PpaKIIMOHHOMN peIETKH, epruo1 Kotopbid paBeH 0,02 M.

9. Ckonbko Bpemenn uaET ceeT oT CosHia 10 3eMiu?

10. Boma ocBemieHa KpacHBIM CBETOM, JIJIsi KOTOPOTO JJTMHA BOJHBI B Bo3myxe 0,7
MkM. Kakoit Oyner asmHa BOTHBI B BoJiE?
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IIpakT4yeckoe 3aHsiTHe
IHoBTOpEeHne

Heab: O606uwgums ocnoénvle nouamus uzuueckux Aejl1eHUl, 3aKpPenumso
3HAHUA NPU PeUleHUU 3a0au.

3apanuda:

1. 3a kakoe BpeMs aBTOMOOMJIb, IBUTrascCh ¢ yckopenueM 0,4 M/c? | yBeIuuuBaeT
CBOIO CKOPOCTh ¢ 12 10 20 m/c?

2. Teno maccoit 4 Kr moj 1eHCTBUEM HEKOTOPOM CUITBI TPUOOPENIO YCKOpPEeHHE 2
m/c? . Kakoe yckopeHme mpuoOpeTaeT Teao maccoil 10 kr mox gelcTBHEM
TaKOM 7K€ CHJIbI?

3.  HWwmmnynbc Tena paBeH 8 krem/c, a KuHetudeckas 3Heprust 16 JIx. Haittu maccy
Y CKOpPOCTb TeIl.

4. HalTu KOHUEHTpAIUI0 MOJEKYJ Kuciopoja, ecinu npu aasieHuu 0,2 Mlla
CpeaHsisi KBaapaTUyHasi CKOPOCTh €ro MoJiekys paBHa 700 m/c.

5. Kakoe naBieHue cxaToro Bo3lyXa, HaXoAAIIEerocst B 0amioHe BMECTUMOCTBIO
20 n mpu 12°C, ecm Macca 310 Bo3myxa 2 Kr?

6. Kakyro pabory coBepmmn Bo3ayx maccod 200 © mpu ero u3zob6apHOM
HarpeBannu Ha 20K? Kakoe KOJIM4eCTBO TEMIOTHI €My ITPU ATOM COOOITUIN?

7. Ha paccrosnuun 3 cm ot 3apana 4 ©HKi, Haxopsmerocs B IKUIKOM
IUDJIEKTpUKE,  HampsbkéHHocTh  monst paBHa — 20xkB/m. Kakosa
JTUAJIEKTPUYECKask IPOHULIAEMOCTh AUAJIEKTpUKaA?

8. ComnpoTuBieHHWE CTaJbHOTO NPOBOJHUKA jiauHOM 3M paBHo 15 Owm.
Onpenenure wonaab €ro NOIEepeyHOro CEYEHUsI.

9. Mennas mpoBoJOKAa JIJWHOM 3 M M CEUCHHEM 5 MM?  TOJKITIOYEHA K
VUCTOYHUKY TOKa ¢ HamnpspkeHueM 12 B. Omnpenenure 4uciio 3IEKTPOHOB,
MPOXOAIIMX YEPE3 MONEPEUHOE CEUEHUE TPOBOJIOKH 3a 10 c.

10. Haiftu cuny Toka B MPOBOJHUKE cOMpoTHBIEHUEM 15 OM, ecinu HampshKeHne

Ha €ro KoHnax pasHo 60 B.
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4.

OueHoYHbIe CPeACTBA AJsl MPOMEKYTOUYHOM aTTeCTAlMU

[IpeameTOoM OIIEHKU CIIy»aT YMEHHUS W 3HaHusA, npexycmorpenHbie OI'OC

no aucuuruimae OYIL.05 ®wusuka, HampaBieHHble Ha (HOpMHUpOBaHHE OOIIMX U

HpO(beCCI/IOHaJILHI)IX KOMHCTGHHHﬁ.

Ok whE

o

© 0o

10.

11.
12.
13.

14.
15.
16.
17.

18.
19.
20.
21,
22,
23.
24,

25.
26.

217.

28.

29.

Bonpocs! k 1uddepeHumpoBaHHOMY 3a4eTy
[IpssMoIMHEHOE PaBHOMEPHOE ABMXKEHHUE. Ero XapaKTepUCTHKU.
OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JABMKCHUS U TIOKOS.
YcKkopenue, eTMHUIBI €0 U3MEPEHHUS.
[IpssMOIMHEHOE PAaBHOIIEPEMEHHOE JBUKEHUE U €70 XapaKTEPUCTUKH.
JIBrKeHue Tena Mo OKPYKHOCTH, €ro mnapamerpsl. LleHTpocTpeMurensHoOe
YCKOPEHHE.
3akoHbI AMHAaMHUKN HproTOHA.
Cunpl B MEXaHHUKE: TPABUTALMOHHBIE U 3JIEKTPOMArHUTHbIE (YHOPYTOCTH,
TpEHUS).
3aKkOH BceMUpPHOTO TAroTeHus. Cuna tspkectu. HeBecomocTs, meperpys3Kku.
HNMmysibe Tena, MMITYJIbC CHJIbI. 3aKOH COXPaHEHHUs UMITYJIbCa.
PeaktnBHOE nBmkeHHWe. Ero mposiBaeHHME B IPUPOAE U HCIOJIb30BAHHE B
TEXHHUKE.
Kunernueckas ¥ NOTEHIHANIbHAS SHEPTHsl. 3AKOH COXPAHEHUS SHEPIUN.
Mexannyeckast paboTa U MOILITHOCTb.
OcnoBuble nostoxkeHrss MKT u ux oneiTHOe nokasatenbcTBo. KosnmuecTso
BEILIECTBA.
TeMriieparypa u ee u3MepeHue
bpoynoBckoe nemwxkenue. uddy3us u ee BUIBI.
WNneanpubiii ra3. OcHoBHOE ypaBHeHHE MKT.
YpaBHeHHEe coCTOsiHUS uaeanbHOro Tra3a: Khaneiipona, Menaeneena-
Knanelipona.
M3omnpoueccsl B razax. ['paduku nzomnpoueccos.
BHyTpeHHss1 sHEprus uaeanbHoro raza. Pabora rasa.
KonuuecTBo Temnotel (Q), eAMHMIIBI €r0 H3MEPEHUSI.
[lepBoe Hauano TepMoAMHAMUKU. ArabaTHBIN poLecc.
Tenmoeie nurarenu. KIIJ TermmoBoro apurarers.
[TapooOpazoBaHue: KUIIEHUE U UCTIAPEHUE.
HacellieHHbIE U HEHACBHILIEHHBIE Mapbl. BlIa)kKHOCTh BO3AyXa M METOIbI €€
OIPEIECIICHHUS.
DneKTpudecKuid 3apsii. 3aKOH B3aMMOIEUCTBUS 3apsaa0B. 3aKkoH KynoHa.
DneKkTpudyecKkoe TMoje, Kak oOcoOblii BUA Marepuu. HanpspkeHHOCTh
ANEKTPUYECKOTOMOJIS.
Hvsnexktpukn B 3nekTpuyeckom mnotie.  llomspuzanmss AUDIIEKTPUKOB.
IIpOBOTHUKH BOIJIEKTPUYECKOM IIOJIE.
Kongencatopel. CoeanHeHHMEe KOHAEHCATOPOB B  OaTapero. Heprus
3apsHKEHHOTOKOHIEHCATOpa
[TocTosiHHBIN neKTpUYecKui TOK. Cuna Toka.
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30.

31.

32.
33.
34,
35.
36.

37.
38.
39.
40,
41.

42.

43.
44,
45.

46.
47.
48.
49.
50.

51,
52,

53.
54,

55.

DJIEKTPUYECKOE CONPOTUBIICHUE C JJIEKTPOHHON TOYKM 3peHMs. 3akoH Oma
JUISl YYaCTKALIeTH.

3aKOoHBl MApAJUIEIIBHOIO M MOCJIEJOBATENIbHOTO COEIMHEHHSI PE3UCTOPOB
(IpOBOAHUKOB).

PaboTa 1 MOIIHOCTH JEKTPUUECKOT0 TOKa. 3akoH Jlxoyms-JleHna.
MarsnuTtHoOE o€ U €ro XapakTEPUCTUKU. MarHuTHoE 1oJie TOKA.

BekTop MmarauTHOM nHaykuuu. Cuna Amnepa.

JleiicTBHE MarHUTHOTO MOJIs Ha ABMXKyIMics 3apsia. Cuita JlopeHiia.
OTKphITHE SBJIICHHS JJIEKTPOMATHUTHOM WHAYKIMH. [lOoTOK MarHMTHOMN
WHIYKIUU.

3aKOH 3JIEKTPOMarHuTHOM MHAyKunn Papanes.

CamounHaykuysa. MHIYKTUBHOCTE. DHEPIHUsl MATHUTHOTO TOJIS.
Mexannyeckue kosnebaHus M yrnpyrue BojHbl. CBOOOJHBIE, 3aTyXawollue U
BBIHYKJICHHBIE KOJIEOAHUSI.

[lorepeunpie W MPOAOJIBHBIE BOJHBI. XapaKTEPUCTUKU BOJHBI. Y pPaBHEHUE
IJIOCKOM Oeryiiei BOJHbI. 3BYKOBBIE BOJIHBI. YJIbTPAa3BYK U €ro IPUMEHEHUE.
CBoOOmHBIE U BBIHYXICHHBIE  DJIEKTPOMAarHUTHbIE  KoJicOaHUS B
KoJiebaTenbHOM KoHTYype. Dopmyna TomcoHa.

ONEeKTpOMarHuTHbIE  BOJIHBI.  OTKpBITBIA ~ KOJEOATENbHBI  KOHTYP.
N3obOperenne paguo A. C. IlomoBeiM. IloHsiTHe © paguoCBS3M.
[IepBoHauasIbHBIE B3IUIABI Ha NPUPOLY cBeTa. KopmycKyJspHO-BOJHOBOU
Ty aJIA3M.

BonHoBbIe cBOMCTBa cBeTa: HHTEpPepeHus, Tudpakuus, TOAIpU3aLHSL.
3aKOHBI FTEOMETPUYECKOMN ONTHKHU.

JIun3bl 1 ux xapakrepuctuku. @opmysia TOHKOW JMH3BEL. OnTudeckas cuia u
YBEIUYCHUEIINH3.

Asnenue ¢dotoapdexra. VYpaBHenue OiiHmiTerHa. KpacHas rpanuia
dboTorddexra.

JlaBneHue cBeTa M €ro UCMojIb30BaHKUE B HayKe U TexHuke. OnbIThl JIebenena.
Crpoenue aroma. Mojenu ctpoenust aroma Tomcona u Pesepdopna.

Bunpl painoakTUBHBIX U3TyYeHUM: anb(a-, 0eTa- 1 raMMa U3JIy4eHHUs.
OtkpeiTe paguoaktuBHOCTH bekkepenem. Bxnan Ileepa Kropm m Mapun
CKJIOOBCKOMB 001aCTh U3yUYEHHUS SIBJICHUS PaIMOAKTUBHOCTH.

Crtpoenue atoMHoOro sjpa. Jlepext Mmacchl aTOMHBIX sIIED.

Peakuuu paamoakTuBHOTO pacmnaja: anbda-, Oera-pacnaa. IlpaBuna
CMELICHUS aTOMHBIX SLJIEP.

S nepusblii peakrop. [Ipumenenue sigepHor 3HEPTUH. TepMOsIEpHBIE pEAKIIUU.
Crpoenue u paszputue Bcenmennoit. Hama 3Be3gHas cucteMa — [ 'anmakTuka.
Pacummpsitomasicss Beenennas. Mogens ropsueir Bcenennoi. Ctpoenue u
MPOUCXOXkKACHUE ["alTlaKkTHK.

Opomonust  3Be3l. TepmosimepHbiid  cuHte3. IIpobnema TepmosepHoit
sHepretuku. OJHeprus ConHna wu 3Be3d. [Ipoucxoxaenne ConHEUHOU
CUCTEMBL.

69



3agaum

3aoaua Ha npuMeHeHue 3aKOHA IJ1IeKMPOMACHUMHOU UHOYKUUU.
[Ipu paBHOMEPHOM U3MEHEHUH MAarHUTHOTO MOTOKA, MPOHU3BIBAIOIIETO KOHTYP
npoBojHuka, 0,6 B6 9JIC nunaykiuu B KoHType Ob1a paBHa 1,2 B. Haiitu Bpems
M3MEHEHHUs] MAarHUTHOTO NMOTOKa. HaliTu cuity Toka B KOHTYpe, €ClH
conpoTtusieHue nposoanuka 0,24 Owm.
1ano: Pemenue:

Py —by |

e=12Bg= A4t
Ad® 0,6

D®=0,6 B6Dt= % =12 =05 (c)

x

R=0,240ml =& /R ; 1 =223 =5(A)

Dt-? | - 72 OtBeT: BpeMs H3MEHEHHUsI MarHUTHOTO oToka 0,5 c,
cuJjia TOKa paBHa 5 A.

3aoaua na npumeHenue ypasHenus IJuHuimenna 011 pomoigppexma.
DIIEKTPOH BBUIETAET U3 LE3Us C KHHETHUYECKOM sHepruen 2 3B. Kakosa yacrora
BOJIHBI CBETA, BbI3bIBatoilero ¢hotodpdexTt, ecinu padoTa Beixoaa paBHa 1,8 3B?
lano: Pemenue:
A=1,8 5B=3,42-10"II hv = Apuxt B

Aperx+ Exun  (3,42+ 3,8)-107 17

h=6,6-10 *JIxc-c

n-? Orer: v=1,09-10 *T'n

3aoaua na npumeneHue ypagHeHUs COCMOAHUA UOEAIbHO20 2a34.
Kakoe kommuecTBa BeniecTa COAEpKUTCA B rase, ecnu npu nasineHuun 100 klla u
temriepatype 300 K ero o6bem pasen 50 n?
Mano: CU Pemenue:
p=100xITa p=100000 ITa pV =VRT ; v=pV/RT
100000-50-10™3

T=300Kv= 831300 =) (Monp)
V=50 1 V=50-103m>

v-?20TBET: V=2 MOJIb.

3aoaua na npumenenue nepeozo 3aKOHA MEPMOOUHAMUKU.

WneanbHbliii ra3z coBepiumi padoty 1 k/[x npu nepegade eMy KOJIMYECTBA TEIIIOTHI
1,8 k/[>x. Ha ckoyibko n3MeHunace ero BHyTpeHHss dHeprusi? Harpencs ras ninm
oxJyanuics’?
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lano: Pemnenne:
A=1x]lx Q=AUtA AU=Q - A
Q=1,8 xJIx AU=1,8-1= 0,8 xJIx

AU-? OTBet: BHYTpEHHSs SHEpru raza yseianumiach Ha0,8k k.

3aoaua na npumenenue nepuooa u 4AcmMomol Kojaedanuil 6 KojaiedameabHOM
Konmype.

UYactota konedanuii B koHType coctapisier S00 [, UHIyKTUBHOCTh KaTyIIKU
koHTypa 0,24 I'n. Onpenennure eMKOCTh KOHIEHCATOpa KOHTYPA.

/1ano: Pemenue:

v=500 TuT=2 VEC =1/ v=1/22 VL y c=1/amvL)
L =0,24 Tn C=1/(4-3,14>-500%-0 24) =4,2-107 (d)

C-? OtBer: C=4,2-10" @

3aoaua na RPpUMEHEHUE 3AKOHA COXPAHEHUA MACCO6020 uUUucjia u

J1EKMPUYECKO20 3apAoa.
253
DJIeMeHT MEH/ICNIEBUiT OBbLI ITOTyYeH TPU 00JTydYeHUH SHHINTeHHNS 92

YacTUIIAMU C BBIJICJICHUEM HENTpoHa. Hanucars peakiuro.
Pewrenne:

253 4 256 1

Es ,
a_

3aoaua na npumenenue 3aKOHA COXPAHEHUA UMNYTbCA.

W3 HEMOABUKHOTO Py bl MacCcoi 5 Kr co ckopocThio 700 M/c BbIIETAeT MyJIs
Maccoit 9 r. C Kakoil CKOpOCThIO OyJIeT B 00paTHOM HamlpaBJIEHUH JBUTAThCA
PYXbE?

Jlano: Pemienue:

Mi=5Krmg v+ My V=M1V + My vy

M, =91 =0,009 kr 0 =mz- v  + my vy’

v1=v2=0Mm/c

2" =700 M/c |v1” [Fm2- v2’/ m1 = 0,009-700/5 = 1,26 (m/c)

V1" -? OTBET: CKOPOCTH PYXbs V1 =1,26 M/c

3aoaua na npumeneHue 3aKOHA COXPAHEHUSA IHEPZUU.

Ha BricoTe 8 M Haj 3emuieil mokoutcs kameHb. [Ipu cBOOOAHOM MaieHuN KaKyro
CKOPOCTb OH OyJIeT UMETh B MOMEHT yJapa O 3eMJIt0?

Hano: Pemuenue:

us=0 m/c E, = E« + E,

h;=8 m Ha Beicote 8 m: E;; =0 + mgh;

h,=0 m IIpu yaape o 3emmo: E;; =mu,?/2+0



E.1 =E.» muy?/2= l’ngh1U2 =0 2gh 1

nl
b2y = Ve 988155 (m/c)

OrtBert: uz =12,5 M/c.

3aodaua Ha onpedenenue padbomol 2a3a ¢ HOMOUbIO 2paguka 3a6UcCUMoOcCmu
oagjienus 2aza om e2o oovema.
PaccuuTaiiTe coBepIilieHHYIO ra3oM padoTy:

16
12

P-10°I1a
V M3

E ]

b

I
I
| |
0 |
Hano: Pemnenue:
P=5-10° I1a IIponecc Ha rpaduke nzodapHsbIil. J{s
V1=1m> nzobapHoro mporiecca:
V2:6M3 A= P‘(Vz— Vl)
A =5-10(6-1)=25-103( JIxx) = 25 xJIx
---------------- OtBet: A =25 xJIx

3aoaua na onpeoenenue UHOYKYUU MAZHUMHO20 NOJIANO 3aKOHY Amnepa.

Cuna Toka B IpoBOJHUKE 4 A, INTMHA aKTUBHOW 4acTH MpoBoaHKKA 0,2 M,
MAarHUTHOE MOJe AeUCTBYET Ha mpoBOoAHUK ¢ cuiion 0,1 H. Onpenenure nHaykuuio
MarHUTHOTO MOJIsl, €CJU JUHUU WHIYKIIUH TI0JISI U TOK B3aUMHO

MEePICHIUKY JISIPHBI.

Hano: Pemnenue:

I=4AF =BILsina ;

L=0,2mB= FA/(ILsind)

F =0,1H B=0,1/(4-0,2-sin90°)=0,125 Tn

¢=90°

---------------- OtBet: B=0,125 Tn

B-?

3aoaua na onpeoenenue noKazameis nPeoMIAeHUA RPOIPAYUHOU CPeEObl.

KakoB mokazaresb npesoMyIeHUs MPO3pavyHOi Cpeibl, €Clu MU yrie najaeHus 45°
YTOJI IpeNoMIIeHHs cocTaBisieT 30°.
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/1ano: Pemenue:
¢=45° n = sind/sinf
B=30° n = sin45°/sin30° = 1,4

n-? OTBeT: mokasaTesb npejaomiieHusa n = 1,4

3aoaua na npumenenue 3axona /[ocoyna-Jlenua.
O/J1C ucrounuka Toka 12 B, ero BHyTpeHHee conpoTtuBieHue 1,2 Om. Kakoe
KOJIMYECTBO TEIJIOTHI BhIACIUTCA B 11enH 3a 10 ¢, eclii BHEIIHEee CONMPOTUBIICHUE

uenu 24 Om?
/1ano: Pemenue:

¢ = 12BQ=I"Rt
R = 24 OmI=¢/(R+1) = 12/(24+1,2)= 0,476 A
r=120m

t=10 ¢ Q= (0,476)>-24-10= 54,4 JTx

Q-? OtBet: Q=544 JIx

3aoaua Ha npumenenue 2paguKos u3onPoueccos.

p, Ila

C razom HEKOTOPOM MacChl ObLIT MPOU3BEICH 3aMKHYThINM MPOIECC:
23 14

T, K

Kak npu nepexonax uaMeHsics o0bém raza?
Pemenne:

1-2 — 00BEM Ta3a HE UBMEHSIICS

2-3 — 00b€M raza nponopUUOHANTBHO YBEIMUYUBAIICS
3-4 — 00beM raza He U3MEHSIICS

4-1 — 06beM raza mponopPIUOHATHLHO YMEHBIIAICS.

3aoaua na npumenenue mooynsn FOunza mamepuana, uz Komopozo uzzomoenena
npo6oJIOKa.
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[IpoBoJioka momaaepo nonepeunoro ceuenus 0,5 mm? noa neicteuem rpysa S00

H ynnununace Ha 0,5 mm. Onpenenure moayns FOHra, ecinu nepBoHavaabHas
JTMHA TTPOBOJIOKH ObL1a 0,9 MMm.
Hano: Pemnenue:
S=5-10 " m?> 6 =E-|¢| E= o/|¢| e=AL/L c =F/S,
F=500 Hrorma
F-L
AL=0 5mMmM=5-10"*w E=S-4L
L=09m
-------------------------- E=500 -0,9/(5-107 -5-10*) =1,8-10'? (I1a)
E-? Otser: momyns FOnra pasen E=1,8-10%2 I1a

3aoaua na npuUMenHeHue 3aKOH06 MEXAHUKU Hpvromona.

OnpenenuTs Maccy Tena, koropomy cuna 50 MH coo6maer yckopenue 0,20 m/c?

Mano: Cu Pemienne:

] _3 L]
F=50mH 50 19  HF=m 2
F 50-103 ,
a=020m/c2m=a= 020 =250" 107

m - ? OtBeT: Macca Tena 250 1.

3aoaua na npumenenue 3axona Kynona.

Ha KakoM paccTOSHMU Hy>KHO PacIIookKuTh aBa 3apsaaa 3-10° Ko u 6-10° Ko,
4TOOBI OHM OTTAJIKMBAIKCE ¢ cuioit 12-1012H?

Hano: Pemnenue:

91742
Q1:3‘10'10KJ]F=1( r2
kL . 1{]9 i 3.1071%.5. 190722 .
Q2 =6-102KnrP=k F =9 12:10722 —q15 " 10
H-m?
- 10° —n=10 s
k=9 Kn? = Y15 - 10750 039 " 107 (v
F=12-102H
. -5
r- ? OtBet: paccrosaue Mexy 3apsaamu 0,39 107>

3aodaua na onpeodenenue 0o6uLe20 CONPOMUBIEHUA CMEULAHHO20 COCOUHEHUS
pe3ucmopoe.
Omnpenenuts 00I1Iee COMPOTUBICHUE YUaCTKa IETH:
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4 Om
6 OM

3 Om 6 OM
—{ 1}

/1ano: Pemenue:
R,R; 66

Ri= 6 OM Rogy 1= F11R2 = 6+6 = 3 (Owm)
R2=6 OM Rosw2 = Rogu1 + R3 =3+4 =7 (Om)

Ruﬁg 2Ry 73
Rs =4 OM Ry = 00m2 R4 =743 =2 1 (Owm)
R4= REO)Y

Rosm - ? OTBeT: o011ee conpotuBieHue yqyactka 2,1 Om.

3aoaua na onpeoenenue UHOYKYUU MAZHUMHO20 NOJIA RO hopmyne 01
pacuema cuvl Jlopenuya.

DJIEKTPOH JBUKETCA B BAKyyMe CO CKOPOCThIO 3-10° M/cB omHOpOIHOM
MAarHATHOM 1oJjie ¢ MarHuTHou naayknuen 0,1 Tn. Yemy paBHa cuia,
JNEUCTBYIONIAsl CO CTOPOHBI MArHUTHOTO TOJISl HA 3JIEKTPOH, €CIIU YT MEXIY
HaIpaBJICHUEM CKOPOCTH U JIMHUSIMU UHAYKIIMH paBeH 90°7?

Hano: Pemuenue:

q=e=1,6"19" K F, = qu S

u=310°/cF,=1,6 1077 "3.106" 0,1 sin90° = 0,48 * 1013 = 4,8(nH)
B=0,1 Tx

°C

F. - 2 OtBet: cuna Jlopenna paBna 4,8 mH.

3aoaua na onpeoenenue padbomeol INEKMPUYECKOZ0 NONA NO NEPEMEULEHUIO
3apaoa.

KakoBa pazHOCTh MOTEHIIUATIOB ABYX TOUEK JEKTPUUECKOTO TOJISA, €CIIU MpU
nepementenny 3apsaa 2-10° K Mexmy 5TuMu Toukamu 1ojieM coBeplieHa padboTa
8-10™ JIx?

Hano: Pemuenue:

q=2-10°KnA=q U
A g0 6

. 10—2
A=810% kU =4 =210~* =4 1077 g,

10772

U - ? OTBeT: pa3HOCTb MOTEHIIMAJIOB 4
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3aoaua na onpeodenenue KIIJ/[ uoeanvrnozo mennoeozo oguzameins.
Temnepatypa nHarpeBatens 150°C, a xonogunsuuka 20°C. Kakyro paboty

COBEPIINT UCATbHBIN TEIIOBOM IBUraTelb, €CIIM padouee TEeNIO MOIYIUT OT
5

narpesaress 1,0 10 k/[x TerioTeI?
Mano: CU Pemenue:

T;-T; 423-293
t;=150°C423Kn= T1 = 423 =031
t,=20°C293 K

A
0:=1,0 10 (T 1,0 " 1% e = @

. . 8
A=Q, M=10"10

. . 8
0,31=031 " 19" (1)

108

OrtBer: paGoTa rasa paua 0,31 Jx

3aoaua na npumenenue 3axkona @apadesn (3aKoH I1eKMpPoIU3Q).

3a 10 mun. B ransBanundeckoii BanHe Boieamiock 0,67 r cepedbpa. Onpenenutsb
MOKa3aHUs aMIIePMETPa, BKIFOUEHHOTO MOCIEI0BATENILHO C BAHHOM.

Hano Cu Pemenue

t=10 mun. 600 cm =Kk | t

m 0,67 1072
.10-32 — —
m=0,67r0,67 107 krl = ke = 1113107 s00= | (A)
k=1,113 mr/Kn 1,113 " 107° g

| - 20T1BeT: cuia Toka 1
A.

3aoaua na npumeneHue 3aKOHA 6CEMUPHO20 MAZOMEHUA.
OnpenenuTs cuily TArOTeHHs Mexay 3emiieid u COJHIIEM, €CIIM UX MAacChl paBHBI
124 1030 1012
6,0-10" 1 2,0-10°" Kr COOTBETCTBEHHO M pacCTOAHUE MexXAy HUMU 1,5-10% M.
Hano: Pemnenue:
M;-Mc
z
M,=6,0-10%*xrF=G R
M= 2,0-10%r

6,0-102%.2,0-1030
1:1.15'1'] 1 1}2

1021
R = 1,5-10"MF = 6,67- 10" 10

G =6,67-10H - m/kr?

= 35,57
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.1021

F - ? OtBer: cuna nputsokeHus 35,6 H.

3aodaua na onpeodenenue nepuooa KoJaedaAHul MamemMamuiecKo2o MaasmHuKa.
Jlnnaa mastHuka Oyko B McaakueBckoM cobope B CankT-IleTepOypre Oblaa 98 M.
Haiinure nepuos 1 4acToTy KoJieOaHUM.

/1ano: Pemenue:

T-?
n - ? OtBeT: nepuoa kosedanuii 20 ¢, yactora - 0,05 I'm.

3aoaua na onpeoenienue cCKOpoOCmu U OJIUHbL MEXAHUYUECKOU 80JIHbL.
YenoBek, crosuuii Ha Oepery Mopsi, ONpeeui, YTO PACCTOSIHUE MEXKITY
CJICAYIOIIUMU JIPYT 3a IPyroM rpeOHbIMU BOJIH paBHO 8,0 M. KpomMe Toro ox
nojacuutai. Uro 3a 60 ¢ MUMO Hero npouwio 23 BOJHOBBIX IpeOHs1. OnpeaenuThb
CKOPOCTb PacIpOCTPAHEHUS BOJIHBI.
Jano: Pemenue

t 60
1=8,0MT=n=23=261(c)

t=gocl= 1" U
8,0

n=23u=v=2%1=31 (k)

u- ? OTBeT: CKOpOCTh BOJIHBI 3,1 M/c.

3aoaua na npumenenue 3axona Oma ona yuacmka yenu.
[TocemoBaTenbHO TyTOBOM JTaMIie CONTPOTHRICHHEM 4 OM BKJIFOUCH peOCTaT
conporusieHueM § OM. OnpenenuTh CHITy TOKa B JIAMIIE, €CJIM HANPSKEHUE B
cetu 120 B.
Hano: Pemuenue:
R1=4W)M1Lﬁm::R1+FQ:=4+8=]2((MD
U 120
R, =8 Oml = RO = 12 = 10 (A)
U =120 Om

| - ? OtBer: cuia Toka paBHa 10 A.
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3aoaua na onpedenenue nepuooa KoaedaHuil NPYHCUHHO20 MAAMHUKA.
Yemy paBeH nepuo KojebaHus rpy3a Ha MpyKuHe, €ClIi Macca rpysa 51, a

)KeCTKOCTh SH/M.
314 [P
2 =0,628 (¢)

Jano: CU Pemenue:
T - 7 OTBet: nepuon konebanuii mastauka 0,628 c.

IE
.10n-3
m=50r50 10 kr T =2p *

k=5H/M™M

3aoaua nHa onpeoeyienue cKOpoCcmu u OJ1UHbL ITEKMPOMAZHUMHOU G0JIHDL.
I'enepaTop YBY paboraet Ha wactore 170 MI'1. KakoBa ayMHa BOJIHBI
AJIEKTPOMArHUTHOTO U3JTYyUYCHUS?

Mano: CU Pemenue:

3-10°

I3 C
_ - 10° v —1v—17010°_
n=170 MI'y 170 [gl=v="V= = 1,8 (M)

108
310 M/c

C:

| - ?2 OTBeT: mmHa BOJHEL 1,8 M.

3aoaua na onpeoenienue OMHOCUMENbHOU U AOCONIOMHOI 6]1ANCHOCHIU 6030YXA.
[TaprmanpHOE MaBiIeHue BOAsTHOTO mapa B Bozayxe npu 19 °C 6wu10 1,1 kI1a.
Haitt 0THOCHUTENBHYIO BIAXHOCTB. JlaBJIEHME HACBILIEHHOTO BOASHOIO Napa Ipu
naHHou temmneparype 2,2 klla.

Mano: CU Pemenue:

Pn 1,1-103
103 -_p 0 _22.103 0/ — 0
[Taj = F=m 100% = = 100% = 50%
10° n
a

pn=1,1kITa 1,1’
Pan=2,2k[1a22"

J - 20T1BeT: BiaaxHOCTh 50%

3aoaua na npumenenue ypasnenus Menoeneesa-Knaneiipona.
B cocyze BMectumocThio 500 cm? comepxurcs 0,87 © BOAOpOAa IPU TEMIIEPAType

o -5

17 ~ . Haiftu naBnenue raza. MomnsipHas macca Bogopoja 20 1 KI/MOJTb.
Mano: Cu Pemienne:

. 10—4 = + RT
V =500 cm?500 mMpV =M
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2 mRT 0,87-107%.8,31-290 )
m=0,87r0,87 1077 gpp= vM =500-107%20-1075 = g 1 “ 107 gy
t=17 C 290 K

Hoxc

R = 8,31 rmoae'K

p-?
) . 10°
OTBer: naBneHue raza 2,1 I1a.

3aoaua na npumenenue 3akona Oma 0na noAHOU yenu.

OJ1C 6arapeu 6B, ee BHyTpeHHee conpoTuBieHue 0,5 OM, CONpOTUBICHUE
BHemHen nenu 11,5 Om. Haitu cuimy Toka B 11enu, HanpspKeHUE Ha 3aKMMax
Oarapeu U naJeHUE HANPSHKEHHsI BHYTPU OaTapeu.

lano: Pemnenue:

6
o= 6BI = Rer = 115705 =05 (4
r=050mU=1"R=05"11°2_575 (B)
R=1150mu=1""=05" 0% =025 (B)
2
OTBETZ cuna toka 0,5 A, nageHne HanpsHKeHUs Ha
;Jalm;;IMax Oatapeu 5,75 B, BHyTpu 6atapeu - 0,25 B.
u-:

79



Kpurepuu onieHKH oTBeTa CTYJACHTA HA IK3aMeEHe
XapakTepucTHKa 0TBeTa

JlaH TONHBIN, Pa3BEPHYTHIM OTBET HA MOCTABJICHHBIN BOMPOC, MOKA3aHA
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH, JJOKA3aTEIbHO PACKPBITHI OCHOBHBIE
MIOJIOKEHUSI BOMPOCOB; B OTBETE MPOCICKUBACTCS YETKAsI CTPYKTYpa,
JIOTUYECKast MOCIIEIOBATENBHOCTb, OoTpakaroIias CYIIHOCTD
PACKpbIBAaEMbIX MOHSITUH, TEOPH, SIBICHUI. 3HAHUE JEMOHCTPUPYETCS
Ha (¢oHE TIOHUMaHWA €ro B CHUCTEME [JIaHHOW HAyKH U
MEKIMCIMIUIMHAPHBIX CBsi3ei. OTBET U3JI0KEH JINTEPATYPHBIM SI3BIKOM C
UCIIOJIb30BAaHUEM COBPEMEHHOM MpodeCcCHOHANBHOW TEPMUHOJIOTHH.
Moryt ObITb JONYIIEHBI HEAOYEThl B OMNPEIACICHUH TMOHSITHM,
WCIIPABIICHHBIE CTYJICHTOM CaMOCTOSATENIBHO B MPOLIECCE OTBETA.
JlaH MONHBIN, pa3BEPHYTHI OTBET HA MOCTABJIECHHBIN BOIPOC, MTOKA3aHO
YMEHHUE BBIJCIUTh CYILIECTBEHHbIE W HECYLIECTBEHHbIC IIPU3HAKH,
MPUYUHHO-CJIEACTBEHHbIE CBsI3U. (OTBET UYETKO CTPYKTYpPUPOBaH,
JIOTUYEH, W3JI0KEH JIMTEPATypPHBIM A3BIKOM C  HCIOJb30BAHUEM
COBPEMEHHOM MpO(PECCHOHANBHONM TEPMHHONOTHH. MOryt OBITh
JOMyIIeHbl  2-3  HETOYHOCTH WJIM  HE3HAUUTENIbHBIE  OIIMOKH,
VCTPABIICHHBIE CTYJACHTOM C IIOMOIIBIO PENOAaBATENS.
JlaH HeZOCTaTOYHO TMOJIHBIM M HEJIOCTAaTOYHO PAa3BEPHYTHIM OTBET.
Jlornka ® MOCIENOBAaTENbHOCTh W3JIOKEHUS HWMEIOT HapyUICHUS.
JlomyieHsl OMMOKN B PACKPBITUM MOHSATHH, YIOTPEOJICHUH TEPMHUHOB.
CryaeHT He crnocoOEH CaMOCTOSITENIbHO BBIICIUTH CYIIECTBEHHBIE U
HECYILIECTBEHHBIE ITPU3HAKU U IPUUYUHHO-CJICICTBEHHbIE CBA3U. B oTBETE
OTCYTCTBYIOT BBIBOJIbI. YMEHHE PACKpPBITh 3HAUYCHHE OOOOIIEHHBIX
3HAaHUW He To0Ka3aHo. PeueBoe odopmieHre TpeOyeT MOMPaBOK,
KOPPEKLIHH.
OTtBer mpezacTaBisieT coO0l pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMU
ommbOkamu 1o  Bompocy.  IIpucyTrcTByroT  (pparMeHTapHOCTb,
HEJIOTUYHOCTh U3JIokeHusl. CTyJIeHT HE OCO3HAET CBS3h 00CYXKIaeMOTO
BOIIpOCa C JAPYTrUMU OOBEKTaMU AUCIHUIUIMHBIL. OTCYTCTBYIOT BBIBOJBI,
KOHKpETH3alusl W JOKAa3aTeJIbHOCTh W3JIOKEHUsA. Peub HerpamoTHas,
npodeccuoHalIbHAsT TEPMUHOJIOTHS HE UCIIONb3yeTcs. JlomoaHuTeIbHbIC
Y YTOYHSIOIIME BOIPOCHI MPENOAABATENS HE NPUBOIIT K KOPPEKUUU
OTBETA CTYJICHTA.
W
OTBeT Ha BONPOC MOJTHOCTHIO OTCYTCTBYET
WJIn
OTka3 oT OTBeTa

Ouenka
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