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1. IMacmopT KOMILJIEKTAa KOHTPOJIbHO-OLIEHOYHBIX CPeICTB
KontponwsHo-onieHounble cpeacTBa (KOC) npeaHazHaueHbl ISl KOHTPOJIS U
OIICHKH 00Pa30BaTENbHBIX JOCTIKCHHN OOYYaronIuXcsi, OCBOMBIIMX MPOTPAMMY
yueoHou nucturinabl OY 1,11 ®dusuka.
KOC BkII04arOT KOHTPOJIBHBIE MaTEpUajbl Uil NPOBENCHUS TEKYLIETO
KOHTPOJISI M TMPOMEXKYTOUYHOM arrectanmu B ¢dopme auddepeHnnpoBaHHOTO
3auera.

Pe3ynomamoul 0c60eHUA yUeOHOU OUCUUNTUHDL, ROOTIeHcauue NPosepKe

Pes3ynomamut 00yuenusn Tun 3a0anusn
(0O6vexmul ouenueanus)

JINYHOCTHBIX: DpoumanvHulli ONPOC
YyBCTBO TOPAOCTH M YBAaXEHHS K MCTOPUM U JOCTUKEHUSIM | MHousuoyanbHuli
OTEYECTBEHHOW (U3MUECKOM HayKH; (HU3UYECKH TIpPaMOTHOE | onpoc
MoBeJIeHHEe B MNPO(ecCHOHANBHOM AeATeNbHOCTH M ObITY Tpu | Tecmupoganue
oOpareHuu ¢ mpudopamMu M yCTPOMCTBAMU; Ilpakmuuecxue
TOTOBHOCTb K TMPOJOJDKEHHIO 00pa3oBaHUS W  TOBBILICHUS | pabombl
KBATH(pUKAIMK B U30paHHOW MpodhecCHOHATBHON AESITEIIBHOCTH U
00BEKTHBHOE OCO3HAHUE POJIH (PU3MYECKUX KOMIIETCHIIUN B 3TOM;
YMEHHE HCII0JIb30BAaTh JOCTHKEHHSI COBPEMEHHOM (U3NYECKOU
HayKH U (pU3MUYECKUX TEXHOJOTMH JJIS MOBBILICHUS COOCTBEHHOIO
MHTEIJICKTYaJIbHOTO Pa3BUTHA B BbIOpaHHOW MNpodeccHoHaNbHOM
JESTEIIbHOCTH;

YMEHHE CaMOCTOSATEIHLHO JT00BIBaTH HOBBIC A ceOsi (pusmueckue
3HaHUS, UCHOJIB3YS VIS ATOTO JIOCTYIHbIE HCTOYHUKH HH(POPMALINY;
yMEHHE BBICTpanBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOILIEHUS B
KOMaH/Ie 110 peIIeHUI0 001X 3a/1ay;

YMEHUE YINpaBIATh CBOEH TIO3HABATEIBHOM JIEATEIBHOCTBHIO,
IPOBOJIUTH CAMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO
pa3BUTHS;

MeTanpeAMeTHbIX:

WCIIOJIb30BaHNE PA3IMYHBIX BUJOB IO3HABATEIHHOWU NESATEIHOCTH
JUIs peteHus GU3NYEeCKUX 3a/1a4, MIPUMEHEHHE OCHOBHBIX METOOB
Mo3HaHus (HAONIO/IEHUs, OMHCAHMSI, W3MEPEHMs], IKCIEPUMEHTA)
TUIS U3yYCHUS pa3IUYHbIX CTOpOH OKpYyXKarouieu
JIEHCTBUTEIILHOCTH,

UCIIOJIb30BAaHUE  OCHOBHBIX  MHTEJUIEKTYalbHBIX  OIEpalMii:
[IOCTAHOBKH 3a/1au¥, (OpMYJIUpPOBAaHUS TUIIOTE3, aHAJIN3A U CUHTE3a,
CpaBHEHMsI, 0000IeHNs, CUCTEeMAaTH3allu1, BBIABICHHUS NMPUYUHHO-
CIIEICTBEHHBIX CBfA3€H, TMOUCKAa aHaJoroB, (OPMYJIUPOBAHUS
BBIBOJIOB JIJISl U3YUEHUS Pa3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB,
SBJIEHUN U TPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTH
CTAJIKUBAThCS B PO eCCUOHANIBHOM cdepe;

yYMEHHE TeHEPUPOBaTh UAECH U ONPEAEIATh CPEICTBA, HEOOXOIUMBbIE
JUISL UX pean3aliy;

YMEHHE UCHOJIb30BaTh pA3IUYHbIE HCTOYHUKU JJISl TOJYYECHUS
¢uznueckoil uHGopMaIK, OLIEHUBATD €€ JOCTOBEPHOCTH;

YMEHHE aHAJIM3MPOBaTh W  MPEACTABIATh HMHQOpPMAIMIO B




pa3IUYHBIX BUAAX;
yMEeHHE MyOJUYHO TPEACTABIATh pPe3yJbTaThl COOCTBEHHOTO
UCCJIEJOBaHMsI, BECTH IUCKYCCUH, JTOCTYITHO U TAPMOHUYHO COYETAs
cojepxanue U GopMbl TIPEACTABISIEMON HHPOPMAIINH;
npeAMeTHBIX:
c(hOpMUPOBAHHOCTh TPEACTABICHUN O poiMM U MecTe (U3UKUA B
COBPEMEHHOM Hay4YHOH KapTHHE MHpa; MOHMMaHHE (U3NIECKON
CYIIHOCTH HaOI0JaeMbIX Bo BceneHHol siBneHuid, poiau (Gpu3uku B
(dbopmMupoBaHUM Kpyrozopa © (YHKIMOHAIBHOH TI'pPaMOTHOCTH
YyeJlIoBeKa Ui PelleHUs] IPaKTUYECKUX 3a1a4;
BJIaJICHUE  OCHOBOMNOJIATalOIMMHU  (PU3UYECKUMHU  TOHATHIMH,
3aKOHOMEPHOCTSIMH,  3aKOHAMH ¥ TEOPHSIMH;  yBEpEHHOE
WCIOJIb30BaHNE (PU3UUECKON TEPMUHOJIOTHU U CUMBOJIUKH;
BJAJICHHE  OCHOBHBIMH  METOJAAMHM  HAyYyHOro  IO3HaHMS,
WCTONIb3YeMbIMH B (pU3UKE:  HAONIOJICHHWEM,  OIHUCAHUEM,
U3MEpPEHUEM, FIKCIIEPUMEHTOM;
yMeHusi 00pabaThiBaTh pe3yJbTaThl H3MEpPEHHH, OOHapyXHBATh
3aBUCHUMOCTh MEXAY (U3NYECKUMHU BEIUYMHAMU, OOBSICHSTDH
HOJYYEeHHBIE PE3yJIbTaThl U JIEJIaTh BHIBOJIBI;
c(OpMHPOBAHHOCTh YMEHUS pelaTh pU3NUECKHUe 3a/1a4u;
c(OPMHPOBAHHOCTh YMEHHUSI NMPUMEHSTH MOJy4YEeHHBbIC 3HAHUS JJIS
0O0BSICHEHUS YCIOBHM MPOTEKaHUs (PU3NUECKUX SBJICHUM B IpUpPOJE,
npodeccuoHaIbHOM chepe H  ANS  HPUHATHS — [PAKTUYECKHX
pElIEeHHI B TIOBCEHEBHOW KU3HU,
c(OPMHPOBAHHOCTh COOCTBEHHOM MO3UIMM MO OTHOILIEHUIO K
(dbu3nueckoil HHPOpMAIIIH, TOJIy4aeMOi U3 pa3HbIX HCTOUYHUKOB.




2. ®opMBbI U METOIbI KOHTPOJIA

2.1. B pe3ynpTaTe aTTECTAMK MO YISOHOM JUCIUILINHE OCYIIECTBISCTCS KOMIIEKCHAS MMPOBEPKA CIICIYIOMMX YMECHHUHN M 3HAHMIA:

HaumeHnoBaHMe TeMbI

HaumenoBanmue KOHTPOJILHO-0LCHOYHOI'0 CpeACTBA

Texkymuii KOHTPOJIb

IIpome:xxyTouHas
arrecraums

BBenenue

@pPOHTAIBHBIN ONPOC
WHANBUAYATbHBIN OMPOC
npakThyeckas pabora

Paznea 1. OCHOBBI ®U3UKHN

OpOHTAIBHBIN OIIPOC
VHJVBHIyaJIbHBIA OIIPOC
IpakTuyeckas padbora

Tema 1.1. Mexanuka

@pOHTAIBHBIN OIPOC
MHIUBUAYAIbHBIN ONIPOC
npakThieckas pabora

Tema 1.2. OcHOBBI MOJIEKYJISPHON (PM3NKH M TEPMOANHAMHUKH

@pOHTAIBHBIN OIIPOC
WHIMBHUIYATBHBIA OMIPOC
npakTHyeckas pabora

Tema 1.3. DieKTpoAMHAMHUKA

@poHTaIBHBIN OIIPOC
WHJIMBUYaJIbHBIA OIIPOC
MpakTH4eckas padora

Tema 1.4. KosieOanusi 1 BOJIHBI

@pOHTAIBHBIN ONIPOC
WHIUBUAYATBHBINA OMPOC
npakTHYeckas pabora

Tema 1.5. OnTuka

OpoHTaIBHBIN OIIPOC
WHJMBUIYATBHBIA OMTPOC
npakTHyeckas pabora

Tema 1.6. Dj1eMeHTHI KBAHTOBOM (PU3NKH

@pPOHTAIBHBIN OIPOC
WHANBUAYATbHBIN OMPOC
npakTuyeckas pabora

Tema 1.7. IBoronusa Beegenuoi

OpOHTAIBHBIN OIIPOC
VMHJVBHIyaJIbHBIA OIIPOC
IpakThyeckas padbora

Qg epeHIIMPOBAHHBIN 3a4eT




3. OueHoOYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS
[IpenMeToM ONIEHKM CIllyaT YMEHUs W 3HaHus, npeaycMmorpeHHbie OI'OC
no gucruiuimHe OY /.11 ®dusuka, HanpasieHHble Ha (HOPMUPOBAHHE OOIIUX U
po(eCcCHOHaTBLHBIX KOMITETCHITHH.

Bonpocs 1151 codecenoBanust
no qucnuminie Ousuka

KunemaTtuka

1.  Yrto Ha3pIBaeTCsI MEXaHUYECKUM JIBHKCHHUEM?

2. Kakoe nBmxeHue Ha3bIBalOT PAaBHOMEPHBIM MPAMOJIMHEUHBIM?

3. YTo Ha3bIBAIOT YCKOPEHUEM?

4. UYto Ha3pIBalOT CBOOOJHBIM MajeHueM Tena? [Ipu KakuxX ycCIOBHSX IaJleHHUE
TEJ MOKHOCUYHUTATL CBOOOTHBIM?

5. UTo Ha3bIBAaIOT MTHOBEHHOW CKOPOCTHIO HEPABHOMEPHOI'O JIBUKECHUS?

3akoHbl MeXaHUKH HproTOHA

1.  Kak ¢popmynupyercs 1 3akon Herorona?

2. Kak dopmynupyercas 2 3akoH Hserotona? KakoBa ero mareMaruydeckas
3aMnmuch?

3. Kakas cuna Ha3piBaercs cwiion ynpyroctu? KakoBa npupozaa 3Toi CHiibl?

4. Kakas cuna Ha3bIBaeTCs CUJI0M TpeHus? Buasl cuit Tpenus?

5. Kak popmynupyercst 3aKOH BCEMUPHOT'O TATOTEHUS?

3aKOHbI COXpaHEHUS B MEXAHUKHU.

1.  CdopmynupyiiTe 3aKOH COXpaHEHUS UMITyJIbca?
UeMy paBeH UMITYIbC?

Kakyro BenmuurnHy Ha3bIBalOT MEXaHU4YeCcKasi pabora?
Uto Takoe KUHETUYECKasi U MOTEeHIMaIbHas SHEeprus?
ChopmynupyiiTe 3aK0OH COXpaHEHUS IHEPTUN?

A

OCHOBBI MOJIEKYJIIPHO-KMHETHYECKON TeopuH. MneanbHpli ras.

1. Kakyro BenuuumHy Ha3bIBaIOT KOJIMYECTBA BemlecTBa? B Kakux eauHHIax
WU3MEPEHUS BBIYUCIISETCA?

2. Kakoli ra3 Ha3pIBaeTcs U1€aIbHBIM?

3. Kakwue npoueccel Ha3pIBarOTCS U30MPOLIECCHI?

4. Kakoe ypaBHeHUe Ha3bIBalOT ypaBHeHue Kialinepona?

5. Kak 3aBHCHT JaBiI€HUE UACATBHOIO ra3a OT KOHIIEHTPALUK U TEMIIEpaTyphl?

OCHOBBI TEPMOJUHAMHUKHU.

1. UYemy paBHa BHYTPEHHSSI SHEPTUs UICAIBHOTO ra3a’?

Kak BeanucauTh paboTy Ipu U30TEPMUUYECKOM PACIIUPEHUN?
[Touemy HE BO3MOKEH BEUHBIN JBUTATENb IIEPBOIO pojia?
Cdopmynupyiite nepBbIii 3aKOH TEPMOIMHAMUKH.

Kak Berunciauts KII/[ TermmoBoro npurarens?

A



CaoiicTBa mapos.

1. YTo Takoe OTHOCUTEJIbHAS BIAXHOCTh BO3/1yxa?

OT 4ero 3aBUCUT TEMIIEpATYypa KUIEHUsA?

Kaxkyro BeIM4rHy Ha3bIBAIOT Yy IeNbHAS TEIIOTA Ma000pa30BaHUs?
Yrto Takoe TouKa pochl?

Kaxkast >xu1KoCTh Ha3bIBaeTCA neperperas?

A

CBOMCTBA KHJIKOCTEH.

Kak 0OBSICHUTE SIBJIEHUS CMauyUBaHUS?

[ToueMy UCKPHUBIISETCS TOBEPXHOCTh KUAKOCTH Y CTEHOK TBEPJIbIX TEJT™
Kakue TpyOKH Ha3bIBAIOTCS KaUJLISIpamMu?

Kak BO3HMKAET CUjia MOBEPXHOCTHOI'O HATSKEHUS?

UeMy paBHO MOBEPXHOCTHOE HATSXKEHUE KUIKOCTU?

DA S

DIIEKTPUYECKOE TOJIE.

1.  Kakwue cBoilCTBa 311E€KTpUUECKUX 3aPSAI0B BbI 3HAETE?

Kakoit ¢puznuecknii cMbLI MOCTOSTHHOM K B 3akoHe KymoHa?

B uem nposiBiisieTcst cuiioBasi XapaKTepPUCTUKA SJIEKTPUUECKOTO MOJIs?
Kakyto ¢usnueckyro BeIMUMHY HA3bIBAIOT HAPSIHKEHHOCTH?

Kakoe anexTpuyeckoe 1osie Ha3blBAeTCS OTHOPOAHBIM?

A

3aKOHBI IOCTOSHHOI'O TOKA. DJIIEKTPUYECKUN TOK B IMOJIYIIPOBOJHHUKAX.
1.  Kakue npoBOJHUKM BbI 3HAETE?

Kakoll TOk Ha3bpIBarOT MOCTOSHHBIM?

UTo HaA3BIBAIOT JEKTPOJABUKYIIEH CUITON?

OT KaKuX BEJTMYUH 3aBUCUT COMTPOTUBIICHUE?

B kakux eauHUIIAX U3MEPSIOT padoTy TOKa?

ok

Mexanuyeckue KoueOaHus U yrpyrue BOJHBI.

Kakwne konebanus Ha3bIBalOT CBOOOIHBIMU?

YemMy paBeH nepro KojaeOaHus rpy3a Ha Mpy>KuHe?

Yro Takoe MaTEMAaTHYECKUI MASITHUK?

Kaxkune BosHBI Ha3bIBalOT nonepeynslie? Kakue nponoabHeMu?
OT 4ero 3aBUCUT I'POMKOCTB 3ByKa?

A e

DJIeKTPOMArHUTHbIE KOJIeOaHUs U BOJIHBI.

1. Kak mnpoucxomuT mnpouecc mnpeoOpa3oBaHUs HSHEPrUU B KOJIEOATEIBHOM
KOHTYpe?

2. UYem 00yclOBJIEHO 3aTyXaHUE 3JIEKTPOMAarHUTHBIX KOJeOaHU B KOHType?

3. OT KaKkuX BeJIMYUH 3aBUCUT MEPUO]I DJIEKTPOMAarHUTHBIX KOJIeOaHu?

4. Kakoil TOK Ha3bIBaIOT IEPEMEHHBIM?

5. IlouemMy mpuMeHSIOT MOBBIMIAIOIINE TPAHC(HOPMATOPHI B AJNEKTPOCTAHLIUAX ?
Tewma 5.1 Ilpupona ceera.

1. Kakoit ¢pusndeckuii cMbICIT aOCOTIOTHOTO MTOKA3aTENsl MPEIOMICHUS?

2. Ilpu KakOM yCIOBUHY BO3HUKAET MOJHOE BHYTPEHHEE OTpaKeHUE?



Uro Takoe GhoKyc JIUH3bI?
Kaxkas nmuH3a sBiseTcs: coonparorieii?
Yemy paBHO YBEITUYCHUE JIMH3HI?

KBanToBasg ontuka. ®usumka aroma.

1.

kW

Yrto takoe poTodPpdhext?

Yro Takoe kpacHas rpanuna gorosddexra?

UYemy paBHa 3Heprus GpoToHa?

Kakoe cocTosiHue Ha3bpIBa€TCs CTAIMOHAPHOE?

Kakas mozens aToma Oblita peaiioskena Pesepdopaom?

Ctpoenue u pa3Butue BceneHHOM.

1.

A

Kaxue HabmoieHns yka3pIBaloT Ha pacimpenue BeeneHHoit?
UTo Takoe peIMKTOBOE U3ITyueHUe?

K kakoMy TuIly rajlakTUK OTHOCAT MUIEUHBIN Ty Th?

B kakux THnax rajJakTHK POKIAIOTCS 3BE3/bI7

B uem oTnnuue akTUBHBIX TaJIAKTUK OT OOBIYHBIX?

DBosonus 38e31. ['unoresa npoucxoxacHus COTHEYHON CUCTEMBI.

1.

Nk W

Kakne peakuuu SBISIIOTCS ICTOUHUKAaMHK dHeprun CoJHIe U 3Be347
Kak u rae BeipabaThiBaeTCsi 3HEPTHUs CBEPXTUTAHTCKUX 3B€3/17

UTo Tako€ COJIHEUHBIN BETEP?

Kak cBsi3aHbl TeMIiepaTypa, pajinyc ¥ CBETUMOCTb 3B€3/17

Kak nzmepunu maccy Connua?



KoMmiekT 3agannii 1)1 KOHTPOJIbHOM PadoThI
o AucuumanHe Pusnka

CBoiicTBa TBepPABIX TeJl.
Bapuanrt 1

3aganue 1. a3 nmpm paBnenum 810600 Ila u temmepatype 12 °C
3aHuMarT 00beM 855 1. KakoBo OyzaeT naBiieHME, €ClIM 3Ta )K€ Macca rasa Inpu
temnepatype 47 °C 3aitmer 06bem 800 1?

3apanue 2. CpeqHssi KHHETUYECKask YHEPIrUsl MOCTYNATEeIbHOTO JABUKEHUS
MOJIEKYJ rasa B Oajutone pasna 4,14 * 102! JIxx. Uemy paBHa TeMmnepaTypa rasa
B 3TOM OasioHe?

3aganue 3. JIins NpUrOTOBJIEHUS 4asi TYPHUCT MOJIOXKHUI B KOTEIOK 2 KT
apna npu Temneparype 0

°C. Omnpenennure, Kakoe KOJHYECTBO TEIUIOTHI HEOOXOIMMO IS
MIPEBPAIICHUS ITOTO JIbJa B KUIISITOK.

3aganue 4. [lox kKakuM JaBIEHUEM HAXOAUTCS ra3 B COCYAE, €CIIU CPEIHAA
KBaJpaTU4Hass CKOPOCTh €ro MOJEeKya paBHa 1 * 10° m?/c?, xoHUEHTpamus
MoJsieKya 3 = 10%¢ M7, Mmacca ka0l Moekynsl 5 * 10726 xr?

3ananue 5. Kakoit 00bem 3aliMeT Bojgopo1 pu Temmeparype 627 °C, ecinu
npu 0 °C ero o6sem 0,7 M>. JlaBiienue raza HEM3MEHHO.

Bapuanr 2

3aganue 1. B Oamnone emkocThio 6 1 mona aaBieHuem 942322 Ila npu
temneparype 17 °C maxoautcsa 100 r raza. Onpeaenure MOJISIPHYIO MacCy 3TOTO
rasa.

3ananue 2. Tspkenblit OpOH30BBINM MOJACBEYHUK MACCOM 2 KI' HArpesu N0
temneparypsl 627 °C. PaccuuTaiiTe, KaKO€ KOJMYECTBO TEILIOTHI BBIIECIUIOCH
IpU OCTBIBAHUM IMOJCBEYHHKA A0 Temneparypbl 27 °C, mpu ycCIIOBUH, YTO
yAeibHas TEMI0eMKOCTh OpoH3bl paBHa 420 JIx/(xr “ K).

3ananue 3. U3pacxomoBaB 2 Kr OEH3UHA, ABUTATENIb COBEPIIMI padboty 23
Mux. Yemy paBen eroKII?

3aganne 4. 10 Moneil OJHOATOMHOTO UJEAIBHOrO Ta3a MMEIOT
temnepatypy 27 °C. PaccuntaeTre BHyTPEHHIOIO SHEPTHUIO 3TOTO Tas3a.

3aganue 5. Onpenenure CpPeIHIOI KUHETHYECKYHO SHEPTUI0 MOJIEKYJIbI
aprona npu 17 °C.OTBeT OKpYTJIMTE 0 LEJIOTO YHCIIA.

10



Bapuanr 3

3aganue 1. Umeercs 12 1 yriekuciaoro rasa moxa aasicHueMm 9 = 10° Ila
u temneparype 15 °C. Onpenenute maccy 3Toro raza. OTBeT OKpYIJUTE M0
JECSTHIX.

3ananue 2. Ha narpeBanue 200 r TtpanchopmatopHoro macia ot 24 no
40 °C notpeboBanoch KoJM4eCTBO TemnoTsl 5,4 kJlk. Uemy paBHa yneibHas
TEIIOEMKOCTh TpaHC(HOpPMaTOPHOro Macia?

3ananue 3. Temneparypa HarpeBaTessi UACAIbHOTO TEIJIOBOrO JIBUTATENS
Kapno paBna 227 °C, a Ttemneparypa xonoawibhuka 27 °C. Beruucaure KIIJ
UJeabHOM TEIUIOBOM MAalIMHBl W PACCUMTANTE KaKoe KOJMYECTBO TEIIOTHI
noytydaeT pabodee TeJI0 OT HarpeBaTes 3a OJUH UK pabOThl, €CIIM U3BECTHO,
4yTO pabouee TEIO ABUTATENS COBEPIIAET MOJE3HYI0 padoTy, paBHy0 10k]X.

3ananue 4. Kakoe KOIWYECTBO TEIJIOTHI HEOOXOAUMO 3aTPaTUTh, YTOOBI
IpEeBpAaTUTh BOAY Maccoi 3 Kr, B3aTyro npu temmneparype 20 °C, B map npu
temnepatype 100 °C?

3aganue 5. PaccuuTaMTe 4YHCIO MOJIEKYJ, COAEpKAIIUXCS B KYyCKeE
“cyxoro npaa” (CO,) maccoit 200 r. OTBeT npecTaBbTE B CTAHAAPTHOM BHJIC.

DuU3nuKa AaTOMHOIO0 SApA.
Bapuanr 1

Nel. Omnpenenure YHMCIO HYKJIOHOB, TIPOTOHOB W  HEWUTPOHOB,
CoZep KALIMXCS B sApe aToMaHaTpus 1 Na?>,

No2. Ilon neiicTBUEM KakOW CUJIBI U U3JIy4EHUs  OTKJIOHSKTCA B
MarHuTHOM MOJI€.

Ne3. Ompenenute, Kakoii snemeHT obpasyercs u3 o,U?*® mocne oguoro o-
pacmajaa u IByX [} -pacmaios.

Ne4. Onpenenure sHEPreTUUECKUI BBIXO IACPHON PEAKIIUU:

3Li7+ lHl — 2 2H€4

Brigensercss Wiy norjomaercs SJHEPrus B X0/1€ 3TOU peaKkuuu?

Neo5. Tlepuon momypacnana pagMoakTUBHOIO M30Toma xpoMma »4Cr’! pasen
27,8 cytok. Uepeszkakoe Bpems pacnanercsa 80% atomoB?

Ne6. Onpenenure SHEPTUIO SAPa CBA3M SApa aTOMa ypaHa oy U?°,

Bapuanr 2.

Nel. IIpu ob6ctpene smep ¢dropa oF!° mporonamu oOpasyercs KUCIOPOX
30'%. Kakue s1pao0pa3yroTcs IOMUMO KHCIOPOaa?

No2. Kakoe u3 Tpé€X TUITOB U3ITyUYECHUN: , oOmamaer HauOOJBIIEH
MPOHUKAIOIIEH CTOCOOHOCTHIO?

Ne3. PaccuuTtaiite nedext Macchl, JHEPTUIO0 CBSI3U U YAECIbHYIO SHEPTHUIO
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CBSI3H siApa ATFOMUHUS

13A127.

Ne4. Onpenenute sHEPreTUUECKUN BBIXO/T AI€PHON PEAKIINU:

2He4+2He4 — 3Li7+ 1H1

BrinensieTcs uiu moraomaeTcs SHEPTHUS B X0I€ 3TOU PEaKIIUH ?

No5. KakoB nepuoa nonypacnana paiuO0akTUBHOIO 3JIEMEHTA, AKTUBHOCTh
KOTOPOTOYMEHBIINIIACH B 4 pa3a 3a 8 CYTOK.

No6. Ckonmbko o- M [P-pacmasoB MCHBITHIBAET ypaH oU?* B mpomecce
IIOCJIE0BATENLHOTOIPEBPAILEHHS B CBUHEL g) Pb?%7 ?

KonTpoabnasi padora.

Bapuanr 1

3aganue 1. [Ipu paBHOYCKOpPEHHOM MPSAMOIMHENHOM JBUKEHUU CKOPOCTh
katepa yBenauuuiacb3a 10 ¢ ot 2 m/c 1o 8 M/c. UeMy paBeH MyTh, IPOUACHHBIN
KaTepOoM 3a 3TO BpeMsi?

3aganue 2. Ecnu mnpykuHa HW3MEHWIAa CBOKO JIMHY Ha 6 CM TOJ
NEeWCTBUEM Tpy3a Maccoil 4 Kr, TO Kak Obl OHa PacTAHYJIACh TOJ JCHCTBUEM
rpy3a maccoi 6 kr?

3aganne 3. Temo wmaccoit 500 r OpomeHo ¢ BbicoThl 10 M Haf
MOBEPXHOCTHIO 3eMyin co ckopocThio 10 M/c. Kakoih OyaeT KuHETUUECKas
SHeprusa Tejla B MOMeHT mnpuzemiieHus? 3ananue 4. O0béM 12 monb azora B
cocyne npu temneparype 300K u masnenum 10° Ila pasen V, . Uemy pasen
00béM 1 MoJis a30Ta mpu TakoM ke naBieHuu raza u 600 K remmneparype?

3amanue 5. O0bEM kucmopoaa maccoit 160 r, Temmneparypa kotoporo 27°
C, npu u300apHOM HarpeBaHWM yBeIW4uWica BABoe. Haltu paborTy raza mpu
pacIIupeHmm.

Bapuanr 2

3ananue 1. Kamenb OpolmieH ¢ HEKOTOPOW BBICOTHI BEPTUKAJIbHO BHU3 C
HadaJIbHOW CcKOopocThio Im/c. KakoBa ckopocth kamuHs uepe3 0,6 ¢ mocie
opocanus?

Bamanue 2. Cuna 10 H coobmaer Teny yckopenue 0,4 m/c? . Kakas cuna
COOOIIUT 3TOMY XKeTely yCKopeHue 2 m/c? ?

3aganue 3. Ilpu BbICTpENE U3 MNPYKUHHOIO IMHUCTOJIETA BEPTUKAIBHO
BBepx mapuk Maccord 100 r mogHumaercs Ha BbIcOTy 2 M. KakoBa KeCTKOCTb
NPYKUHBI, €CJIU JI0 BBICTpEJIa MpYy>XKHUHA OblIa cxkKaTa Ha 5 cM?

3ananue 4. B cocyne A Haxoautcsa 14 © MOJIEKYJISIpHOTO a30Ta, B COCY/E
B — 4 r renus. B kakoMmcocyie HaxoauTcs 0oJbliiee KOJTUYECTBO BelecTBa’?

3apanue 5. Kakyio pabory coBepmmi Bo3nyx Mmaccoit 200 r mpu ero
n3o0apuom HarpeBanuu Ha 20K? Kakoe KoIM4YeCTBO TEMJIOTHI €My MPU ITOM
cooOumiIn?

Bapuanr 3
3ananue 1.Teno cockanb3blBa€T ¢ HaKJIOHHOM IMJIOCKOCTH, mpoxons 3a 10
cexyna nmyth 200 cMm. HauanbsHast ckopocTh paBHa HyJ10. OnpeenuTe yCKOpEeHUe
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Tena.

Bamanue 2. Cuna 10 H coobmaer Teny yckopenue 0,4 m/c? . Kakas cuia
COOOIINT 3TOMY JKETeNy ycKopeHue 2 m/c? ?

3aganue 3. /IBa mapuka maccaMu 2 U 4 Kr JBHUTAIOTCA CO CKOPOCTSMU
COOTBETCTBEHHO 5 M 7 m/c. OmpenenauTs CKOPOCTH IIAPOB IMOCJIE MPSIMOTO
HEYIPYroro yjapa, €CJiu OOJbIIHM I1ap JOTOHSET MEHBIIIUMA.

3aganue 4. Mousipnass macca aprona 40 r/mMoJib, cpeHsisi KBaJgpaTUUyHas
ckopocts 400 m/c. B 1 M® maxommrca 5-10% wactun. Kakoe naBneHue
OKa3bIBAaIOT HA CTEHKH cOCyJa MOJeKylbl aprona? 3amanue 5. B mporecce
BHYTpPEHHSIA dHeprus raza ymenblnmiach Ha 300 JIx, a ra3z coBepuui padborty
500 JIx. Kakoe KOTu4ecTBO TEIIOTH OBLIO COOOIIEHO Ta3y.

Bapuanr 4

3aganne 1. CkOIbKO BpEMEHM 3aTpPaTUT pakKeTa, ABWXKYyIIaics U3
COCTOSIHMS TIOKOSI CYCKOPEHUEM 6 M/C?, Ha NPEOJOIEHUE PACCTOAHUS 75 M?

3ananue 2. Ha kakoMm pacCTOSIHUM CUJIa BCEMHPHOTO MPUTSIKEHUSI MEKY
JABYMs TeJlaMM Maccoiino 1T kaxnoe 6yner pasHa 6,67-10° H?

3anganue 3. YCTaHOBJIEHHAs Ha OYEHb TUIAJKOM JbJy 3aMEpP3IIEro o3epa
nymka maccon 200 Kr cTpenmseT B TOPU30HTAJIbHOM HalpasBieHuU. Macca
BBIMYIIIEHHOTO W3 MYIIKHU siApa 5 KT, €ro CKOPOCTh MPHU BbIIETE U3 cTBOJIAa 80 M/C.
KakoBa ckopoCTh yIIKH MOCJIE€ BhICTpea?

3ananue 4. Kakoii o0bem 3aHumaer ra3 npu temmeparype 300 K u
nasnennu 414 Ila, ecnmumcio MOJIEKYJ ra3a cocTaBiseT 5-10%4?

3apanue 5. [na narpeBanus npetanu maccod 400 r or 20 go 25 °C
notpedoBanock 760 [Ix. Onpenenure ynelbHYH TEIUIOEMKOCTh MeETallia, U3
KOTOPOTO U3TOTOBJICHA JETab.

KonTpoJbHbIii cpe3

Bapuanr 1

3aganue 1. Ha nnactuHy W3 HHKeNs IaJaeT 3JEeKTPOMArHUTHOE
U3NydeHue, sHeprust PoToHoB KoTtoporo paBHa 9 3B. Ilpu atom B pesynbTaTe
dbororddexTa U3 MIACTUHBI BBHUIETAIOT AJIEKTPOHBI ¢ MAaKCUMAaJIbHOU sHepruei 4
5B. YUemy paBHa paboTa BbIX0/a 3JEKTPOHOB U3 HUKENA?

3ananue 2. KakoBa kpacHas rpanuna ¢ortodddekra ais 3070Ta, €CIU
paboTa BbIX0Ja AJIEKTPOHOB paBHa 4,59 3B?

3apnanue 3. Hamwucath HegocTamomme o0003HAYEHUS B CleAylOLIeH
SAJIEPHON peaKIUu: 7+

TH1e24Mg12 + 4He2

3ananne 4. UYepe3 kakoe Bpems pacnanerca 80% panoHa, mnepuon
nojypacmnaga KOTOporococTaBisieT 3,8 cyTok?

Bamanue 5. Onpenenure DJHEPTUIO CBA3M sapa aroMa ypana 23 U,.
Bapuanrt 2

3apanue 1. Haitnute umnynsc ¢poToHA YyAbTpadHOIETOBOTO U3ITYUYCHHUS C
gactoron 1,5 = 10" Tu. 3amanme 2. Haiigzute wumnynasc (¢(oroHa
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yIabTPaGHOIETOBOrO M3IydeHHss ¢ dvactotod 1,5 * 10 T'n. 3amanue 3.
Hanucate HEgocTaromue 0003HaYCHHS B CICAYIOMICH SICPHON peaKIum:

6SZH30 + 1n0@@ 7+ 4Hez

3aganue 4. OnpeaenuTh MEpPUOJ MOJIypacmajaa pajoHa, €ClIM 3a OJHU
cytku u3 10° atomos pacmagaercs 1,75 * 10° aTomoB.

3amanue 5. Berancnure pedekt maccel sapa uzoroma 2"Nej,

1. Kpurepun oueHuBanus -
Oyenka «OMAUHOY» CcMasumcsi 3a pabomy, BBHITIOIHEHHYIO 0€3 OmMOOK |
HEI0YETOB WIIMMMEIOIYIO He 00JIee OJJHOrO HeoueTa.

Oyenka «xopowioy cmasumcsi 3a pabomy, BBIIOTHEHHYIO MOJHOCTHIO, HO
IIpU HAJTMYMH B HEl:a) He OoJiee 0 HOM Herpy0oil ommnOKH U OJTHOTO HEJ0UeTa,
0) unu He 60Jiee TBYX HEJIOYETOB.

OyeHnka «y00671emeopumenbHo» CMAagumcsi B TOM CIy4dae, €CIU CTYICHT
IPaBUJILHO BBITTOJHUIHE MEHEE MOJIOBUHBI PaOOTHI WIIH JJOTTYCTHIL:

a) "He OoJiee MBYX rpyOBIX OMIMOOK,

0) win He OoJsiee OAHOM TpyOoOl OMMOKKM W OJHOTO HEJOYETa, B) WU HE
0oJiee IBYX-TpeX HErpyObIX OIUOOK,

') WJIK OJJHOW HErpy0oil OIHNOKHU U TpEX HEJOUYETOB,

1) WY TIPU OTCYTCTBUU OMIMOOK, HO IPU HAMYUH 4-5 HEIOYETOB.

Oyenka «Hey0081emMBOPUMENbHOY» CMABUMCS, KOTJla YHCIO OIIMOOK U
HEJI0YETOB MPEBOCXOIUT HOPMY, TP KOTOPOIM MOKET ObITh BBICTABJIEHA OI[CHKA
«YIIOBJIIETBOPUTENBbHOY», WJIHU €CJIU MPABWIHHO BBHIITOJHEHO MEHEE IOJIOBUHBI
paboTHI.
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Tembl HHAUBHUAYAJIBHBIX IPOCKTOB

no JucuuIInae Pu3uka

Mogenu atoma. OnbiTel Pe3epdopaa.

JlazepHble TEXHOJIOTUU U UX UCIIOJIb30BAHUE.

Benuuaiiimme oTKpeITHST (PU3UKH.

Yckopurenu 3apsyKEHHBIX YACTULL: LEIH, 3a1a4U U IPUMEHEHHE B

NEATEIIbHOCTH YEJI0BEKA.

Okonorus u pusuka: mpoodIeMbl B3aUMOICHCTBUSI © MEPHOTO

COCYILIECTBOBAHUS.

OnTuyeckue sIBICHUS B IPUPOE.

I'a30BbIE 3aKOHBI.

Mapusa Cxionosckas-Kropu. OTkpeiTue paaus.

buonoruueckoe neiicteue paauannu. 10.PaguoaktuBHOE 3arpsa3HeHue

OKPYIKarOIIEU CPEBI.

11. Ilouck anpTepHATUBHBIX UCTOYHUKOB YHEPTUU: 3apyOEIKHBIN NOTEUECTBEHHBIN
OIIBIT.

12. IIlymOBO€ 3arpsi3HEHME OKPYIKAIOLIEN cpepl. BinsHue yMOB HaueJI0BeKa.

13. JleiicTBUE 3BYKa, YIbTPa3ByKa U HH(paA3ByKa Ha YEJIOBEKA.

AR

o 0=

Kpurtepun onennBanus:

Ouenxa «Omauumoy:
" paboTa HOCHT IIPAKTHYECKHIl XapaKTep, COACPIKUT IPAMOTHO

M3JI0KEHHYIO TEOPETHUYECKYIO 0azy, XapaKTepu3yeTcs JIOTUYHBIM,
MIOCTIC/IOBATEIbHBIM ~ W3JIOKEHUEM  MaTepuansa C  COOTBETCTBYIOIIMMHU
BBIBOJIaMH ¥ 00OCHOBAaHHBIMU TIPEIOKCHISIMH;
npu 3anmTe paboThl OOYyYarOIMIUNCS TMOKa3bIBA€T JOCTATOYHO TIIyOOKHe
3HaHUS BOMPOCOB TE€MBI, CBOOOTHO OMEPUPYET JAHHBIMH HCCIICIOBAHUSIMH,
BHOCUT OOOCHOBAHHBIC TPEIJIOKECHHUS, BO BPEMS BBICTYIUICHUS HCIOJb3YyET
HATJISATHBIETTOCOOUS (TaONHIIbI, CXEMBI, TPaQUKH, JIEKTPOHHBIC TTPE3CHTAIINN
¥ T.JI.) WIK pPa3IaTOYHBbIA Marepuaj, JIETKO OTBeYaeT Ha IOCTABJICHHBIC
BOTIPOCHI.

_Oyenka «Xopowoy:

HOCUT TPAKTHUYECKHH XapakTep, COJACPKUT TPaMOTHO H3JIOKEHHYIO
TEOPETHUYECKYI0 0a3y, XapaKTEepU3YeTCs TOCIeAOBATCIIbHBIM H3JI0KCHHEM
MaTepualia C COOTBETCTBYIOIIMMH BBIBOJAaMH, OJHAKO C HE BIIOJIHE
000CHOBAaHHBIMH TPEIIOKECHUSIMU;
IIPH 3aIUTe 00YYAIONIMIACS MMOKa3bIBAET 3HAHUS BOIMPOCOB TEMBI, OTIEPUPYET
JAHHBIMHM HCCIIEJIOBAHUS, BHOCUT TNPEIJIOKEHUS, BO BPEMs BBICTYIUICHUS
UCIOJIb3YET HArjsiHbIe MOCOOus (TaONHUIIbI, CXeMbI, TpapuKU, dTECKTPOHHBIC
Mpe3eHTallMy U T.JI.) WIA pa3JaTOYHbI MaTepual, 6e3 0coObIX 3aTpyIHEHUN
OTBEYAET Ha MMOCTaBJICHHBIC BOIIPOCHI.

Oyenxka « Yoosnemeopumenvroy:

15



HOCHUT MPAKTUYECKUIN XapaKTep, CONEPKUT TEOPETUIECKyto 0a3y, 6a3upyercs
Ha MPaKTUYECKOM MaTepuaje, HO OTIMYAETCS MOBEPXHOCTHBIM aHAIN30M U
HEJOCTAaTOYHO  KPUTHUECKUM  pa3dopoM, B Hel  mpocMaTpUBaeTcCs
HETOCIIEe0BaTEIbHOCTh U3JI0KEHUS MaTepuana, IIPEICTABIICHBI
HEO0OOCHOBAHHBIE MPETIOKEHNUS;

MMEIOTCS 3aMEUaHus 10 COACPKAHUI0 PabOThl U 0OPMIICHUIO;

IpU 3alIUTe OO0YYAIOUIUIICS MPOSBIAET HEYBEPEHHOCTh, MOKA3bIBAET ciaboe
3HaHHUE BONPOCOB TEMBI, HE JA€T MOJIHOTO, apTyMEHTHPOBAHHOTO OTBETaHa
3aJJaHHBIC BOIIPOCHI.

Oyenka «HeyooenemeopumenbHoy:

WHIMBUAYJIbHBINA MPOEKT HE 3aBEPIIICH;
K 3aIUTe 00yYarouuics He JOMyCKaeTCsl.
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IIpakTuyeckoe 3ansaTue Ne
no teme «Kunemaruka»

Henab: 3akpenumo 3nanus no meme «Kunemamuxa», chopmuposamo ymenus
U HABLIKU HAXO0IHCOCHUA (PU3UYUECKOll 6eIUYUHDL, 661600 PUUYECKOU GEIUYUUHDL
u3 gpopmyol.

Teopus:

KuHeMaTHKa— pasfel MEXaHUKM, M3y4alollMil MaTeMaTUYECKOE OIMCAHHE
(cpeacTBaMu TE€OMETpPHUM, alareOpbl, MaTeMaTHYeCKOro aHajau3a...) JABWKEHUS
UCATN3MPOBAHHBIX TeJl (MaTepualibHas TOYKA, aOCOJIOTHO TBEPAOE TEJO,
UjieabHas )KUJIKOCTh), 0€3 pacCMOTPEHMSI PUUMH JIBUXKEHUS (MACChI, CUJI U T. [1.).
HcxonHple MOHATHS KMHEMAaTMKM — IPOCTPAHCTBO M Bpems. Hampumep, ecin
TEJIO ABMXKETCS MO OKPY>KHOCTH, TO KHHEMAaTHKa IPEJICKa3bIBa€T HEOOXOUMOCTh
CYILLIECTBOBAHMSI LIEHTPOCTPEMUTEIILHOTO YCKOPEHUsI 0€3 YTOUHEHHS! TOr0, KaKylo
OpUpOAY MMEEeT CHia, €ero mnopoxxjamomas. IlpuunHaMu BO3HMKHOBEHUS
MEXaHUYECKOT0 JIBM)KEHHSI 3aHUMAETCs APYTrod pas3fesl MEXaHUKH — JMHAMUKA.
I'maBHOW 3amauell KUHEMATUKUA SABJISIETCS MaTeMaTH4YeCcKoe (ypaBHEHUSIMH,
rpadukamMu, TaOMUIAMU U T. I.) ONPENCJICHHE MOJIOKEHUS U XapaKTePUCTHUK
JBWKEHUSI TOYEK WMJIM TeJl BO BpemeHHu. Jt0o0oe NBMKEHHsS paccMaTpuBaeTcs B
ONPENENEHHON cucTemMe orcuéra. Takke KUHEMaTUKa 3aHUMAeTCs U3y4YEeHUEM
COCTABHBIX JIB)KEHUW (IBMXKEHUU B JBYX B3aMMHO MEPEMEIIAOIINXCS CUCTEMAX
OTCU€Ta).

YCKOPEHME. PABHOYCKOPEHHOE /IBU’KEHUE

Pasnoycrkopennvim Ha3bIBaeTCs JBUKEHHE, IPH KOTOPOM CKOPOCTH TeJa 3a JItoOble
PaBHBIE IPOMEXKYTKH BPEMEHU U3MEHSETCS OJIMHAKOBO.

Ycrkopenuem mena Ha3bIBAIOT OTHOIIEHWE U3MEHEHHSI CKOPOCTH TEJIa KO BPEMEHH,
3a KOTOPOE 3TO U3MEHEHHNE MTPOU3OILLIO.

Yckopenue xapakTepusyeT ObICTPOTY U3MEHEHUS! CKOPOCTH.

. V-1
F = 0.:
: (1)
_M.I"E A

L

Yckopenue - BekTopHas BenuMuMHA. (OHO MOKa3bIBAaeT, KaK H3MEHSETCA
MI'HOBEHHAs! CKOPOCTh T€Ja 33 €UHUILY BPEMEHH.

3Has HaYaJIbHYI0 CKOPOCTh TENla M €r0 YCKOPEHHUE, U3 GopmMyJibl (1) MOXKHO HalTH
CKOPOCTH B M0060i MOMeHT Bpemenu:? =¥y + &t &)

J11st 3TOr0 ypaBHEHHUE HY>KHO 3aMMCaTh B MPOCKIUAX HA BEIOPAHHYIO OCh:

VX:V0X+ a,t
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Fpa(i)I/IKOM CKOpOCTI/I HpI/I paBHOYCKOpeHHOM ABUXKCHUU ABJIACTCA HpHMaﬂ
a,>0

=0

gy

4
G‘N !

HNEPEMEIIEHHUE " NnyTb 11071 NPAMOJIMHEMHOM
PABHOYCKOPEHHOM JABUXEHUH
T[IpenmonoXuM, 4TO TETO COBEPIIMIO IIepeMEIIeHHe 3a BpeMs f, JBHUTasch C
ycKopeHueM . Ecim ckopocTh u3MeHseTcs ot Fo10 ¥u yuuThIBas, 4ro,
V=V, + at.nomyunm
I?E, + F’D +c§"rz= 2?},:+§:2

2 2
Eﬂ%+£:

2

Hcnons3yst rpaduk CKOpPOCTH, MOXHO OINPEIEIUTh TMPONUJIEHHBIA TeIoM 3a
M3BECTHOE BpEMs IyTh - OH YHCIEHHO pPAaBE€H IUIOIIAAM 3alUTPUXOBAHHOM

IMOBCPXHOCTH.
Uy |

5=

2

A B

f
CBOBO/IHOE TAZIEHHUE TEJI

JIBvxenue Ten B OE3BO3AYIIHOM MPOCTPAHCTBE IMOJ JEHCTBUEM CHJIBI TSXKECTU
Ha3BIBAIOT C80O0OHBIM NAOCHUEM .

CBoOomHOE TIaJIEHUE - 3TO PABHOYCKOPEHHOE JIBIDKCHHE. Y CKOpEHHE CBOOOIHOTO
NaJieHUs B JAHHOM MecTe 3e€MJIM MOCTOSIHHO JUIsl BCEX TE U HE 3aBUCHUT OT MaCChl
majarolero rena: g = 9,8 m/c?.

Jlnst pemeHus pasNIWYHBIX 3amad U3 pazgena "Kunemartwka" HE0OXOAMMBI 1Ba
ypaBHEHUSL:

=, 1
Gt at
F=Fpt+ —

b
E?]= F’.;. + &t
3agayalNel: Temo, nBurasicb paBHOYCKOPEHHO W3 COCTOSIHUSL IOKOs, 3@ IATYIO

CeKyHy mpouuio nmyTh 18 M. UeMy paBHO yCKOpEHHE U KaKOW MyTh MPOILIO TEJIO
3a5c¢?
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V[J =O, Uo!o —_— —_— i
3‘724',:'_1 (3 s.‘c"' SI-"
ty=d¢ - .’ .
s=18 A, 1 ’ _
g~ T gy -7 | 0 Ss x

2 2
ot at
X=X+ Vb + = :>x—xu=—2

3a mATYI0 CEeKyHAY TE€JIO MPOULIO MyThb S =S 5 - S 4 U S 5 U S 4 - PAaCCTOSIHUSA,
POWIEHHBIE TEJIOM COOTBETCTBEHHO 3a 4 U 5 C.

2 2
ﬂ'.!fj ﬂ':q_ &g 2 25
F=—— - =t -t DA
2 2 2(j ‘) #2
a:%:d}_.ufcz
25¢° —1de
2 2
Sj=4,uf.:72-25c  S0ag

OTBeT: TeJI0, ABUIrasich ¢ yCKopeHueM 4 mM/c?, 3a 5 ¢ mporwio 50 .

3apayaNe2: C moaBOJHOM JIOAKHU, MOTPYKAIOUIEHCS pPaBHOMEPHO, MCITYyCKarOTCS
3BYKOBBIE HUMITYJIbChl JanuTenbHOCThIO t; = 30,1 c. JlnurenbHOCTH HMIyJIbCA,
MPUHATOTO HAa JOJIKE MOCJE €ro OTPa)KeHHs OT AHA, paBHa t, = 29,9 c. Onpenenure
CKOPOCTB MOrpy>keHus JoAaku v. CKopocTh 3ByKa B Bojie ¢ = 1500 m/c.
Pemennue.
3BYKOBOIl MMIYJIbC HE SBIISIETCS MaTEpPUAIbHOW YacTULEH, OJTHAKO YypaBHEHUS
JBUYKEHUS 3ByKOBOT'O UMITYJIbCA TAKUE K€, KAK U Y MATEPUAIBHON TOYKH, [I03TOMY
MOHO IPUMEHSATh 3aKOHbl KHHEMATUKW MAaTEPUAIbHOU TOUYKH.
3a BpeMs t; JIOJKa IEPEMECTUTCS Ha PACCTOSTHUE Vi, TO3TOMY PACCTOSIHUE B BOJIE
MEXAy HayaJoM UMITYJIbCa U €ro KOHIIOM PaBHO
L= ct; — vt;.
Takas mIMHA CUTHAJIa COXPAHUTCS W MOCJE OTpa)xeHus oT AHa. IIpueM mmmynbca
3aKOHYUTCA B TOT MOMEHT, KOT/Ja JIOAKA BCTPETUTCS € 3aJHUM KOHIIOM UMITYJIbCA.
[TockoJIbKY CKOPOCTh UX COJMKEHHUS paBHA C + V, TO MPOJOJDKUTEIIBHOCTh IIpUeMa
paBHa
th= L/ (C + V)
Pemrast 5Tu ypaBHEHUSI COBMECTHO, MOTYYHM

0k -0k

R+&

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

3apanus:
1. IBmkeHne Ten 3aaHo ypaBHEHUsAMU: X; =3t, X, =130-10t. Korga u rne onu
BCTPETATCS?

2. Koopaunara tena MEHSIETCs ¢ TEUEHHEM BpeMeHM corjacHo dopmye x=10-4t.
Yemy paBHa KOOpMHATA TeJa Yepe3 S5 ¢ mocie Havana ABUKCHUS?
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3.Ilpyu paBHOYCKOPEHHOM MPSIMOJMHENHOM JABMKEHHH CKOPOCTbH KaTepa
yBenuuunack 3a 10 ¢ or 2 m/c o 8 m/c. UeMy paBeH IyThb, MPOWICHHBIN
KaTepoM 3a 3TO Bpemsi?

4. BepTon€t u caMoJ€T JNETAT HaBCTpeuy APYT APYTY: MEPBbIA — CO CKOPOCTHIO V,
BTOPOM — cO cKopocThio 3v. KakoBa CKOpPOCTH BEPTOJETa OTHOCHUTEIBHO
camonéra?

5. MoXxeT 1M 4esoBEeK Ha 3CKajJaTOpe HAaXOJIUThCS B MOKOE OTHOCUTEIBHO 3eMJIU
€CJIM ACKaJIaTOP MOJIHUMAETCS CO CKOPOCThIO 1 M/c?

6. YckopeHue ImaiObl, COCKalb3bIBAIOIICH C TJIaJKOW HAKJIOHHOW IUIOCKOCTH,
pasHo 1,2 m/c? . Ha sToM crycke €€ CKOpoCTh yBenuuunachk Ha 9m/c. Onpenenure
MOJIHOE BpeMsl CITyCKa IIaii0bl ¢ HAKJIOHHOW MJIOCKOCTH.

7. Kamenb OpoIlleH C HEKOTOPON BBICOTHl BEPTUKAIBHO BHHU3 C HayaJIbHOU
ckopocTthio 1M/c. KakoBa ckopocth kaMHus yepe3 0,6 ¢ mocne opocanusi?

8. MOTOLUMKIUCT, ABUTAACh MO XOPOIIEH AOpOre ¢ MOCTOSSHHOM ckopocThio 108
kM/4, mpoexan 4/7 Bcero mytu. OCTaBIIYIOCS YacTh MYyTH MO TUIOXOM JOpPOre OH
mpoexan co cKopocThio 15 m/c. KakoBa cpenHsisi CKOPOCTh MOTOITMKIIUCTA Ha BCEM
nyTu?

9. ABTOMOOMITE JBUTAJICS TO OKPYXXHOCTH. [lOJIOBMHY MJIMHBI OKPY>KHOCTH OH
npoexall co CKopocThio 60 KM/4, a BTOPYIO — e€xajll co CKOpocThio 40 km/4. Uemy
paBHa CpeaHss CKOPOCTh aBTOMOOMJIA?

10. Illap, nBuUTasiCh U3 COCTOSHUS MOKOSI PAaBHOYCKOPEHHO, 3a MEPBYIO CEKYHIY
npomén myte 10cm. Kakoit myTh ( B caHTUMETpax) OH MpouAET 3a 3 ¢ OT Havala
JIBHKCHUSA?

11. C OankoHa JoMa Ha BBICOTE 5 M BBEpPX MOJOPOCHIA MAY CO CKOPOCThIO 4
M/c. Kakoii OyaeT ckopocth msiua yepes 0,4 ¢?

12. ABTOMOOWIIL, TPOrasch ¢ MECTa, IBMXKETCS ¢ ycKopeHumeM 3m/c’ . Kakosa
OyZIeT CKOpOCTh aBTOMOOMJIS uepes3 5 c?

13.  Koneco paBHOMEPHO BpalIaeTcsi ¢ yriIOBOM CKOPOCTHIO 4T paj/c. 3a Kakoe
Bpems caenaet kojeco 100 o6opoto?
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IIpakTuyeckoe 3ausiTue
no reme «/[MHAMHUKAQ

Heab: 3akpenums 3nanus no meme «/[unamuray, cgpopmuposame ymenus u
HABBLIKU HAXO0MHCOCHUS U3UUECKOUl 8eIUYUHDL, €€ 6b1600 U3 (POPMYJTbL.

Teopus:

JluHamuka wuCcleayeT NPUYMHBI JABUXKEHUS Ten. M3BecTHO, 4To J00O€ TENO
M3MEHSET CBOIO CKOPOCTh B PE3YJIbTATE B3aUMOACHUCTBUA C ApYyruMH Tenamu. Cua
€CTh XapakTepUCTHKa B3aumojencTBus. OObuHO cuia obo3Havaercs OykBoit F .
Ecnu Ha Tenmo AEHCTBYET HECKOIBKO CHII, TO OHU CKJIQJBIBAIOTCS KaK BEKTOPBI.
CyMMa Bcex Cwl JEHWCTBYIOIIMX Ha TEJIO, Ha3bIBACTCS paBHOAECHCTBYyromed R

R=F+F+E+..

Macca ectb xapakTepucThka WHEpTHOCTH. OOBIYHO Macca
o0o3Hauaercs OykBoil m. Macca — CyTh cKaysip, CHiila — CyTh BeKTOp. B ocHOBe
JVHAMUKU JIe)KaT Tpu 3akoHa Herorona. IlepBeiil 3akoH HproTOoHa yTBEp:Kaaer,
YTO CyHIECTBYIOT TAKHE CUCTEMBI OTCUYETA, B KOTOPBIX, €CJIM HA TEJIO HE IEUCTBYIOT
HUKAaKUE€ BHEIIHUE CHUJIbI, OHO JIBMXKETCS PAaBHOMEPHO M MNPSIMOJIMHENHO. Takue
CHCTEMBI OTCYETAa Ha3bIBAIOT WHEpUHUAIbHBIMU. Bropoin 3akoH HproToHa
YTBEPKIAET, YTO, €CIIA HA TEJI0 MAaCCOM m JIEUCTBYET cuia F, To yCcKkopeHue Tena a

_F

a =— .
OyZneT paBHO m
Tpetuit 3akon HbloTOHa yTBEpkKIAE€T, UTO, €CJIM HA TEIO A CO CTOPOHBI Tena B
nercteyetr cuna Fga, To Ha Teno B co ctoponsl Tena A paeiictByer cuna Fy, |,

Iy == Fan .
IpUYEM BA AB " Buawl cHI:

1. Cuna ynpyeocmu. ITa cuna Bo3HUKaeT npu Aedopmanuu Tena. CBOWCTBO CHIIBI
ynpyroctu F  TakoBo, uyto mpu HeOompmux nedopmamusax Ax , F
IpOINOpIHOHaNbHO AX W HampaBieHa mpotuB jaedopmanuu. Kosdduiment
MPOIOPIIMOHAILHOCTH K HOCHUT Ha3BaHUE KOdh(dUIMEHTa KeCTKOCTU. Takum

obpazom, I ==kA¥

2. I pasumayuonnas cuna. 3BeCTHO, UTO BCE Teja MPUTATUBAIOTCS APYT K APYTY C
cwioi F mpomopimoHanbHOM Macce KaxJoro Tela m; U mp, U 0o0paTHO
F=gi2
IPOIMOPLMOHATILHOM KBaipaTy paccTosiHus R Mex a1y Tenamu. R’
G =6,672-10""! Hm?/kr?.

rae Ry — paauyc 3emnu, M — macca 3emiin. Y cKopeHHe CBOOOJHOTO MaJcHUs g
HE 3aBUCUT OT MAacChl MPUTATMBAEMOIO Teja, MO3TOMY BCE Tela MaJarT ¢
OIMHAKOBBIM yckopeHueM. Ha moBepxnoctu 3emnu, rae H paBHO Hymro, g<9,8
m/c?.

3. Bec mena. Becom Tena P Ha3pIBalOT cuily, KOTOpas AaBUT Ha OIOpPY WIIU
pacTsAruBaeT MojABEC. JTa cuja BOOOIIE MPHIIOKEHa HE K TeTy, a K OMope WIH
MOJIBECY; Ha TeEJNO >KE€ JEHCTBYET HOpMajbHasi peakius OIMOphl WM CHUJia

HaTsDKeHUsS HUTH. Bec Tena MoxkeT OBbITh PaBCH CHIIC TAXKCCTHU, a4 MOIKCT OBITH U HE
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paBeH. Hampumep, eciam Teno JeKUT Ha TOPU3OHTAIBLHOM IIIOCKOCTH, TO BEC Tela
PaBEH CHUJIE TSHKECTH, a €CJIM Ha HAKJIOHHOM, TO HET.
4. Cuna mpenusi. Cunoil tpeHuss Frp Ha3bIBalOT CHIly, KOTOpas MHpPEHsiTCTBYET

Fy= Frpn =N
JBUKEHUIO, T.€. HAIPABJIEHA TPOTUB CKOPOCTH, U pPaBHA

3aoaua: Ha temo maccon 2160 kr, jexamee Ha TOPU30HTAJIbHOM JOpOreE,
JNEUCTBYET CUJIa, IOJ NEUCTBUEM KOTOPOU Teno 3a 30 CEKyHI MPOMIET PACCTOSHHE
500 metpoB. HailTu BeJIMYMHY 3TOU CHUJIBL.

Jlano: Pemenue:

m=2160xkr | F=ma

t=30c g £ 4= E
=9

F-% 7= 2l

e 2%2160x2 * 50044

- = 24004
900¢

Otset: 2400 H
3aganus:

1. Tlocne yaapa TEHHUCHOM paKeTKOM MSUYMK Maccou 5 T moiryuun yckopenue 12
m/c? KakoBa cuna ynapa?

2. Dbpycok maccoin 5 Kr paBHOMEpPHO CKOJIB3UT IO MOBEPXHOCTH CTOJIA MOJ
nerctBueM cuibl 15 H. Onpenenute ko3pHULUHUEHT TpeHUs: MexAay OpycKoM
U CTOJIOM.

3. e cunl mo 200 H kaxnas Hanpasiensl nox yroMm 120° apyr k apyry.
Hannure paBHOAEHCTBYIONIYIO CUITY.

4. C KakuM yCKOpeHHEM OyJeT ABUIaThCs TeJo mMacco 1 Kr mon AeicTBHEM
JIBYX B3aMMHO NeprneHauKysipubix cui 3H u 4 H?

5. C kakuM yckopeHueMm OyAeT IBHUrarbcs Teno maccod 20 Kr, Ha KOTOpoe
JICUCTBYIOT TpH paBHbIe cuiibl 1o 40 H kaxkasi, jnexaniyie B OJHON IJIOCKOCTH
¥ HampasleHsl o1 yriioM 120° apyr k apyry?

6. Ilom neiicTBMEM HEKOTOPOW CHIIBI MEPBOE TEIO MPUOOpPETAET YCKOPEHHE a.
[Tox nmeiicTBHEeM BABOE OOJMBINCH CHIIBI BTOPOE TEJIO MPHOOPETAeT YCKOPEHUE
B 2 pa3za MeHbllIe, 4eM nepBoe. Kak OTHOCUTCS Macca IEpBOro Teja K Macce
BTOpOro?

7.  Ecnm npy>XvHa U3MEHMJIA CBOIO JUIMHY Ha 6 CM IOJ IEMCTBHEM Ipy3a Maccou
4 xr, TO Kak Obl OHAa PacTsIHYJACh MO/ JIEHCTBUEM Ipy3a Maccoul 6 Kr?

8. Cuma 10 H coobuiaer teny yckopenue 0,4 m/c’>. Kakas cuna cooOmur
3TOMY K€ Telly ycKopeHue 2 M/c??

9. Manpuuk Maccor 50 Kr, CKaTHMBIIMCh Ha CaHKax C TOpBI, Ipoexaj o
TOPU30HTAILHOM Jopore 10 octaHoBkH 20 M 3a 10 c. Haiiaure cuity TpeHus.
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10.

1.

12.

13.

UeMy paBeH MOJlyJIb pPaBHOJICUCTBYIOLIEH CUJI, IPUIOKEHHBIX K TEIIy MacCOU
2 KT, €CJIM 3aBUCMMOCTD €10 KOOPAUHAT OT BpEMEHH UMeeT B X(t)=4t> +5t-2
u y(t)=3t2+4t+14?

Teno maccoit 5,6 Kr JIEKUT HA HAKJIOHHOW TUJIOCKOCTH, COCTABIISIONIEH yroJl
30° ¢ ropusontom. Kosdduuuent tpenns ckonbxenus 0,7. UeMy paBHa cuia
TPEHUs, IEUCTBYIOIIAs HA TEJIO?

JIBe cunbl 6 H u 8 H npuitoxkeHsl K Temy. YTOJ MEXIy BEKTOPaMU ITUX CHII
pasen 90° . OnpenennTe MOIyIb PABHOAENHCTBYOIIEH THX CHIL

Teno maccoil 6 Kr HAUMHAET ABUTAThCA U3 COCTOSAHMS MOKOS MOJ JEHCTBUEM
IIOCTOSIHHOM CHJIbl. 3a TMEpPBYK CEKYHJy TEJIO IEPEMENIAETCI Ha SM.
Onpenenure BETUYUHY 3TOU CHIIBI.
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IIpakTuyeckoe 3ausiTue
«Onpenesienue k03P puueHTa :KECTKOCTH NPYKUHBI»

eas:

H3zmepump npaxmuueckum nymém Kodgpgpuyuenm ynpyeocmu npyyicuHul
C HOMOWbI0 OUHAMOMempa.

OobopynoBanmue:

JUHAMOMETp, IITATUB ¢ My(PTOH U JanKou, Ha0Op rPy3UKOB, UBMEPUTEITHHAS
nuHerka. Teopus:

Cwita, BO3HMKaIIas B pesyibTare jaedopmaldy Tejla U HamnpaBjeHHAs B
CTOPOHY, TMPOTHUBOIOJOXHYIO TMEPEMEIICHHUI0O YacTUIl Teja npu AchopMalluu,
Ha3bIBACTCS CHJION YIPYIOCTH.

JlebopMannio pacTsHKEHHS WM CXKATUS XapaKTepPHU3yeT abcoiomHoe

YVOnuHeHue: r7e Xy — NepBOHavyajgbHas JJIMHA 00pa3lia, X — €ro JJruHa
B JIcOpPMHUPOBAHHOM COCTOSSHUU. OTHOCHUTEIBHBIM YJIMHCHHEM Teja Ha3bIBAIOT

OTHOIIICHUE
Cuna ynpyroctu, IeHCTBYIOIIAasi Ha TEJIO CO CTOPOHBI OMOPHI WK TOJIBECA,
HA3BIBACTCS CHJION peaKIuM onmopbl (ITOABECA) WIIM CHJION HATSKEHHS MOJABecA.
3akon I'yka: Cuna ynpyeocmu, 603Hukarowas 8 meje npu e2o degpopmayuu
PACAIICEHUS. UNU CHCAMUS, NPONOPYUOHATbHA AOCOIOMHOMY VOJIUHEHUI0 meid U
HAnpaenena NPoOMUBONONIONCHO HANPABIEHUID NepeMeweHus Yacmuy meia
OMHOCUMENILHO OpY2UX 4acmuy npu 0e@dopmayuiL;

(F'“"F )x - 3nech x — ynanuHeHwe Tena (TMpyKuHb) (M). YIJIUHEHHE
MOJIOKUTENIBHO TP PACTSKEHUU Tela U OTPULIATENIBHO IPU CIKATHUU.

Ko dpuuueHT nponopuuoHaabHOCTH Kk HA3bIBA€TCs JKECTKOCTHIO TEINA,
OH 3aBUCUT OT Marepuaia, U3 KOTOPOro TEeJI0 HM3rOTOBJIEHO, a TaKXe OT €ro
reOMETPUYECKUX pa3MepoB M (popmbl. JKECTKOCTh BBIpa)kaeTcsi B HbIOTOHAX Ha
metp (H/m).

Cuna ynpyroctu 3aBUCUT TOJBKO OT HU3MEHEHHUS PACCTOSHUN MEXAy
B3aMMOJEHCTBYIOIIMMU 4YacTsIMM JIaHHOTO ympyroro Tena. Pabora cuibl
YHOPYTOCTH HE 3aBUCHUT OT ()OPMBI TPAEKTOPUHU U MIPU MEPEMEIICHNUH 110 3aMKHYTON
TPAaeKTOPUH paBHA HYIIO. [103TOMy CHIIBI yIPYrOCTH SIBISIETCS NOTEHLMAIBHBIMU
CUJIAMH.

1. Ilpukpernsis rpy3uk (cHavana l,morom 2,3 rpy3uka) K JIWHAMOMETPY,
ONPEJEIUTh CUIIy YIIPYTOCTH.

2. W3meputhb B KaXJA0M ciiydae JUIMHY PacTsHKEHUS IPYKUHBI.

3. 3anoiaHuTh Ta0IuUILy:

Ne Cuna ynpyroctu, | CMmenieHue Koapdunuent
n/n H IPYKUHBI, M yIpPYyrocTu
npyxuHbel, H/M
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Boruncnuth K03 (OUIMEHT YNPYrocTH MpPY>KUHBI,

YIPYTOCTH.
BoiBog paGoThI:
OT14éT 0 padore:
1.IlpoBecTu pacuéThl 10 IIaHy NPOBEAEHHON pabOThI U C/IENIaTh BHIBO.
2.0TBETUTHh HA KOHTPOJIbHBIE BOIPOCHI:

[Tonsarue nedopmaruu.

Ot 4ero 3aBucut aedopmarus?

Bunsr nedopmarmm.

Hanpasnenue cuiibl yopyrocTH.

OT yero 3aBUCUT KO3PPUIIUEHT YIPYTOCTH NMPY>KUHBI?
[IpuBecT  mpuMepsl  KCIONB30BaHUA  JAedopmanuu
IPOU3BOJICTBEHHON JAESITETFHOCTH HA MPAKTUKE.

UCHOJIb3ysl (OPMYJIbI CHIIBI

B  Balleu
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IIpakTuyeckoe 3ausiTue
«Onpenesenue k03GpGUIHEHTA TPEHUA»

Hean:
H3zmepumsp npakmuueckum nymém Kolgpuuuenm mpeHus CKOJIbIHCEHUA C
HOMOW{BIO OUHAMOMEmMPA, ZPY3UKOE U OePeGAHHO20 OpYCKa.

Oo6opynoBanme: /[uHamMoMeTp, IEPEBIHHBIA OpYCOK, HA0OP TPY3UKOB.

Teopus:

Cuna, BO3HUKarOIIas Ha TpaHUIE CONPUKOCHOBEHHUS TEJ MPU OTCYTCTBHUH
OTHOCHUTEJIBHOTO  JIBMOKCHMS  TEJl, Ha3bIBACTCS CHJIOH TPEHHS  IOKOS.
Cuna mpenus noxos F,, pasna no mooynio enewmnei cune F, nanpaenrennoii no
KacamenvbHou K NOGEPXHOCMU CONPUKOCHOBEHUS mei, U NPOMUBONOTIONCHA el NO
HAaNpasIeHuro:

M
Frp

Bo Bpemsi paBHOMEpPHOro [BH:KeHMSI Ha OpYCOK JeHCTByeT CHJIA,
PaBHas 10 MOAYJIIO CHJIe YIIPYTOCTH, HO HANIPABJICHHAS B IPOTUBOMOJIOKHYIO
CTOPOHY. JTa CHJAa Ha3bIBAETCHd CHJIOH TpeHus CKoJbxeHust Fo,.
Bexmop cuner mpenus ckonvoicenus F,, écecoa nanpaenen npomuononoiCHo
BEKMOPY CKOPOCMU OBUNCEHUsT Meld OMHOCUMENIbHO CONPUKACAIOULe20Cs C HUM
mena. 1lodToMy JeHWCTBHE CHIIBI TPEHUS CKOJBXKEHHS BCErga NIPUBOIAUT K
YMEHBIIECHUIO MOZYJISA OTHOCUTEIBHOMN CKOpPOCTH TEIl.
Cunbl TpeHMs BO3HHMKAIOT Ojlarojaps CyIIECTBOBAHUIO CHJI B3aUMOJEHUCTBUSA
MEXIy MOJIEKYJJAMH UM aTOMaMH comnpukacarmommxcs tein.  [locnennue
00yCJIOBJIEHBI B3aUMOJIEUCTBUEM AJIEKTPUUECKUX 3apsSA0B, KOTOPHIMHU 00JadaroT
YaCTHULIBI, BXOAAIINE B COCTaB aTOMOB.
B3auMozeiicTBue Tena M omnopsl BbI3bIBAECT AeopManuio U Tena, u onopsl. Cuiny
ynpyroctd N, BO3ZHUKAIOLIYIO B pe3yJibTare ae(opMaluy Onopbl U IEUCTBYIONLYIO
Ha TEJI0, HA3bIBAIOT CHJION peaKluM OMOPbI.

Fp

IIo TPCTbCMY 3aKOHY HeroTona cuna AaBJICHUA M CHUJIa PCAKIHU OIIOPHbI
PaBHBI 110 MOAYJIIO U IIPOTUBOIIOJIOXKHEI 110 HAIIPABJICHUILO.

FTpmax =n-: N
I'pedeckoit OyKkBOM 1) (M10) 0003HaUYCH Kod(ppunmeHT
IIPOINOPLIUOHAIBHOCTH, HAa3bIBAEMBIN K03 puuHeHTOM TPeHUH.

Mooynb cunvt mpenus cxonvocenus F,, Kak u MoOy1b MAKCUMATbHOU CUTbL

MpeHUst NOKOsL, NPONOPYUOHATIEH MOOYIIIO CUIbL PEAKYUU ONOPbL.
Fp=p-N
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Xoxa paéoThi:

1. N3Mmeputh Bec rpy3a ¢ IOMOIIbIO AUHAMOMETPA ( C OJJHUM I'PY3UKOM,
c2,3)
2. [IpukpenuTe K JUHAMOMETPY OpPYCOK M Ha OpYCOK MOJIOKHUTH IPY3HK
(cHauvaina 1, 3atem 2.3).
3. [IpuBectn nuHAMOMETP € OPYCKOM B pPaBHOMEPHOE JABUKEHHUE, MPU
3TOM M3MEPUTh CHILy TPEHHUS ( B K&XKIOM CIIy4ae).
4, 3anoJIHUTh TaOJIHILY:
No Bec rpy3a, H Cwna tpenunsi, H | Koadunuent
/I TpEHUS
1
2
3

Boruucnutb k03QGUUKUEHT TPEHUs], UCHOIb3Ys (POPMYJIIBI CHIIBI TPEHHUS.
BoiBoj paboThI:

OTtuéT 0 padore:

1.IIpoBectu pacuéTsl o MiaaHy NpoBEeAEHHON pabOTHI U ClIeNaTh BHIBOI.

2. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

o Ot yero 3aBUCHUT CHUJIA TPEHUSI?

Kaxue BuIbI TpEeHUS BbI 3HAaETE?

[IpuBectr mpuMeEpsI BPEAHOTO TPEHUS.

[IpuBecTy mpuMeEpHI MOJIE3HOTO TPEHHUS.

[IpuBecTn  mpumepsl  HWCIONB30BaHUSA  TPEHUS B Balllel
POU3BOICTBEHHOM JIEATETbHOCTH Ha MPAKTHKE.
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IIpakTuyeckoe 3ausiTue
«M3y4yeHue 3aKOHA COXPAHEHUS IHEPTrUN»

Heab: npakmuueckum nymém cpagnumsp O06e GeIUUUHbI — YMEHbUICHUE
NOMEHUUANbHOU IHEPZUU NPUKPENTIEHHO20 K NPYICUHE mena npu e20 nadeHuu
U yeeauuenuu NOmenyuaibHou IHEPUuU pACmAHYMOU RPYIHCUHDL.
OobopynoBanmue:

JuHamomeTp, KECTKOCTh MNPYXKUHBI KoTopod paBHa 40 H/M, usmepurenbHas
JuHelKa, Habop TPy3UKOB, (PUKCATOP, IITATUB C My(PTONH U JIAMKOM.

Teopus:

B 3aMKHYTOM MEXaHMYECKOM CHCTEME CyMMa MEXaHMYECKUX BHJIOB JHEPIUU
(MOTEHUMANbHOM M KWHETUYECKOM SHEpPruM, BKIIOYas SHEPIHIO BPAIIATEIBHOIO
JIBUYKEHUS) OCTAETCS] HEU3MEHHOM.

Wi+ Wi+ Wy, = Wiom=const

31ech:
W, — lloteHumanbHass »3Heprus Tena, O3Heprus mnojoxenus (xoyip),
W, — Kuneruueckas »dHeprusi Tena, odHeprus jaBwkeHus (xoyib),

W,, — Oneprus Bpamenus Tena (J[xoyms),

Xoxa paéoThi:

1. I'py3 u3 Habopa NpovYHO yKPENUTE Ha KPIOYKE TUHAMOMETPA.

2. IlomauMuTe TPY3UK PYKOU, pasrpyskas NpyKuHY, U YCTAaHOBUTE (DUKCATOP BHUZY
y CKOOBI.

3. Otnyctute rpy3uk. Ilagas, rpy3uk pactsHeT npyxkuHy. CHUMUTE TPY3UK U IO
MOJIOKEHUIO dbukcaTtopa W3MEPHTE JHHEHKON MaKCUMAIbHOE YJIMHEHUE
PY>KUHBI.

4. IToBTopute onsIT 3 pasa.

5. [loacuuraiite o popmynam:

El cp nghcp Ech =kX2 /2

6. Pe3ynbrathl 3aHecuTe B TAOJIHILY:

No m, KT h, m E; e, K M Esep, oK
n/m

3anucatb BBIBOJ paOOTHI:

OT14éT 0 padore:

1. [IpoBecTH pacu€Thl 10 MaHHY MPOBEAEHHON pabOTHI U CIENATh BHIBO/.
2. OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI:
®  [OHSTHUE PHEPTHH,
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BU/JIbI DHEPTHH,
3aKOH COXPAHEHMSI SHEPIUH,

€IMHMIIA U3MEPEHUS YHEPTUH,

UCIIOJIb30BAaHUE SHEPrMM B Ballled MPOU3BOACTBEHHON JEATEIBHOCTH Ha
IIPAKTHUKE.
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IIpakTuyeckoe 3ausiTue
1o TeMe «3aKOHbI COXPAHEHUSI B MEXaAHNKE)

Henab: 3akpenumsv 3nanua no meme «3aKOHbI COXPAHEHUA 6 MeEXAHUKe),
chopmuposame ymenuna u HABbIKU HAXOHCOEHUA (PU3UYUECKOU GeNUUUHDL, €€
evlie00a u3 gopmyol.

Teopus:
Cuna v uMnyJbC:

— —_— o —_

Fhi=muv,—mu, =h(muv)
3aKOH COXpAaHEHUS UMITYJIbCA:

— — — . — ,

m1U1+m2U2_m1U1 +m2'u2.
Mexannueckas padoTa:

A =Fscosa
MOIIHOCTB:

A
N=—
£

Kunernueckas sueprus:

Teopema 0 KWHETHYECKON YHEPTHM:
A = Ei — Ey.
[ToreHumanbHas SHEPrus:

B =mgh, B =-0 s ol = ——

3aKOH COXPAHEHHSI YHEPTUU B MEXaHUYECKUX MTPOLIECCaX:
Ex + Epi = Eo + Eps.

3agaua: B3pblB M3HYTpU pacKallbIBaeT KyCOK CKajbl Ha TpHu 4dacTu. [/[Ba Kycka
JeTAT MOoJA NpsAMBIM yIJIOM Jpyr K Jpyry. Macca mnepsoro oGnomka 100
KWJIOTpaMM, €ro ckopoctb - 12 M/c, mMacca BTroporo - 250 kujorpamm, €ro
ckopocth 8 m/c. Tperuil 0b6moMoOK oTieren co ckopocThio 10 m/c. KakoBa ero
macca?

Pemenue

Hama wmexanudeckasi cucreMa cOCTOMT M3 TpeX Ted. llockoiibky H3MeHeHue
MMITYJIBCA CUCTEMBI MOXET IPOUCXOAUTH TOJIBKO IOJ IEHCTBHEM BHEIIHHUX CHII,
3aMMIIEM:

Dm,v,+ Dm,v,+ Dmjvs= (F,+F,+F;)Dt. B 3701 3a1a4e BHeHEH CHUIION SIBISETCS
cuia TsokecTd. Ho, OCKOJIBKY BpeMs pa3pblBa OUYEHb MaJIO, TO UMITYJIbC BHEIIHEH
CWJIBI TTIOCUMTAEM paBHBIM HYJ0. TakuM 00pa3oM, MOKHO CUMTATh HAIy CUCTEMY
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3aMKHYTOM M IIPUMEHUTH K HEW 3aKOH COXpaHEHMs umilyibca. Jlo pa3peiBa Tena,
COCTaBJISIFIOIIME MEXaHUYECKYK) CHUCTEMY, NOKOWIHWCh, 3HAYUT, CYMMAapHBIN
UMITYJIbC CUCTEMBbI ObLIT paBeH HYINO. [lo 3aKOHY cOXpaHEHHUs UMITYJbCAa UMEEM:
m;v;+myvo+ msv;=0.11s onpeneneHuss HaIpaBJICHUST IBUKECHUS TPETHETO KyCKa
BBISICHM, KaK HAIlpaBJIEH €ro UMIYyJbC (CM. PUCYHOK). YUMTBIBasi, 4TO 3aKOH
COXPaHEHHSI HMMITYJIbCA HMMEET BEKTOPHBIM XApPAKTEpP, UMITYJbChl TEN CIEAYET
CKJIQIIBATh KaK BEKTOPA.

mov2e - - - — - __ mivi+m2y2

miv1

m3v3

m;v;=1200kr-m/cex.,

m,v,=2000Kr -M/cexK.,

m;3v3=(1,44-10%+ 4-10°)*°=2332,38 kr-m/cek., 0TKya m;=233,238 Kr.
OtBer: 233,238 kr

3aganus:

1./IBa mapa ¢ oIMHAKOBBIMM MacCaMH M JIBUTAINCh HABCTPEUy APYTr JIPYry ¢
OJIMHAKOBBIMH cKopocTsiMu v. [locie Heympyroro coyaapeHuss oba miapa
OCTaHOBUJIUCh. YeMy paBHO M3MEHEHHWE CYMMbl UMITYJIbCOB JIBYX IIApOB MOCIE
CTOJIKHOBEHMSI?

2. /IBa mapa ¢ OOWHAKOBBIMM MaccaMd m  JBUXYTCSA MEPIEHAUKYISIPHO JIPYT
JIPYTy OJMHAKOBBIMU CKOPOCTSAMHM V. UeMy paBEeH X CyMMAapHBIA UMITYJIbC TIOCIIE
HEyIpyroro yaapa?

3. JIBa mapa ¢ OJAMHAKOBBIMM MaccaMd 3 KI  JBWXKYTCS  BO B3aUMHO
NEePHEeHAUKYJIIPHBIX HaIlpaBJIEHUsX co ckopocTsimMu 3 Mm/c u 4 M/c. Uemy paBHa
BEJINYMHA MMOJHOTO UMITYJIbCA TON CUCTEMBI?

4. Ha teno mMaccoit 2 Kr, IBMXKYIIETOCs CO CKOPOCThIO 1 M/c, Hauana JeicTBOBATh
noctosiHHasi cwia. Kakum A0mkeH ObITh MUMITYJIBC 3TOM CHIIBI, YTOOBI CKOPOCTH
Tena Bo3pocia 10 6m/c?

5. Manpuyuk BE3ET CaHKU C MOCTOSHHOW CKOpPOCThIO. Cuiia TpeHUs CaHOK O CHET
paBia 30 H. Manbuuk coBepumn paboty, paBuHyto 30 JIx. Omnpenenure
MIPONJICHHBIN MYTh.

6.I1pu oTkpeIBaHNM IBEpH MPYXKUHY kECTKOCTHIO 50 kKH/M pactarusator Ha 10 cm.
Kakyto paboTy coBepuiaeT npy>xuHa, OTKpbIBasi ABEPh?

7. Baron maccoit 20 T, aBmwxymmiics co ckopocthio 0,3 m/c. JloroHser Barox
maccor 30 1, nBHKyIuUiics co ckopocthio 0.2 m/c. HalimuTe CKOpoCTh BaroHoB
MIOCJIE UX B3aUMOJICUCTBUS, €CIIN YIap HEYIIPYTUM.
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8. Ilyns maccoit 10 T momamaer B JEpeBSHHBIN OPYCOK, JIeXKAIIUil Ha TIaJKOU
MOBEPXHOCTH, U 3acTpeBaeT B HEM. CKOpocTh OpycKa IOCIE€ 3TOT0 CTaHOBUTCS
paBHOM 8 Mm/c. Macca Opycka B 49 pa3 Oomnbiie maccsl mynu. Ompenenute
CKOPOCTb ITyJIH JI0 TOMalaHus B OPYCOK.

9. CniopTcMeH MOJAHUMAET TUPIO Maccoi 16 Kr Ha BBICOTY 2 M, 3aTpayuBas Ha 3TO
0,8 c. Kakyr MOIIHOCTh MpH 3TOM Pa3BUBAET CIIOPTCMEH?

10.Teno maccoit 100r paBuKeTCS MO OKPYXKHOCTH €O ckopocthio 0,4 wm/c.
Onpenenure MOAYIb U3MEHEHHSI UMITYJIbCA 32 MMOJOBUHY MEPUO/IA.
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IIpakTuyeckoe 3ausiTue

no Teme «Kojie0aHus ¥ BOJTHBD»

Heab: 3akpenumo 3nanus no meme «Konebanus u 601unw1», chopmuposams
VYMEHUA U HABBIKU HAXO0HCOCHUA (QU3UYECKOUl eeIuuunvl, eé 6b1600a U3
dopmyel.
Teopus:

KonebGanusi, paccMmarpuBaemble B pasnene «MexaHuka», Ha3bIBAIOTCA
MEXaHUYECKUMH, IIpU KOTOPBIX PACCMAaTpUBAIOTCA W3MEHEHHUS ITOJIOKECHMM,
CKOPOCTEW, YCKOPEHHUM U SHEPTUM KaKUX-JIHOO0 TEJl WM UX YacTei.

Cuny, moa JeHCTBUEM KOTOPOM NPOUCXOJIUT KojeOaTeabHbI IpoIliecc,
HA3bIBAIOT BO3BPAIIAIONICH CHIION.

[IpocTeiliuM BHJIOM NEPHOJUYECKUX KOJIEOAHUU SIBIISIOTCS [APMOHUYECKUE
Kosie0aHus, MPOUCXOIALIMUE 110 3aKOHY CHHYCa UM KOCHHYCA.

["'apmoHnueckass KojebarenbHash CHUCTEMa (CHUCTEMa Tel, COBEPLIAIOLINX
Kosie0aHus1) OOBIYHO MMEET OJHO IOJIOKEHHE, B KOTOPOM MOXET NPEObIBaTh CKOJIb
T'OJIHO JIOJITO — NOJIOkKEHUE paBHOBecus O.

OTKJIOHEHUST OT TOJOXEHHUS PABHOBECHsS] HA3BIBAIOT CMEIEHUEM, U
obo3HavaeTcs X, a Haubombiiee cMmemenue (touku B unu C) Ha3biBaeTcs
aMILIUTYJI0H Kosie0aHus U 0003Havaercs A.

[leproanueckue KoieOaHUS COBEPIIAIOTCS IUKINYHO. J[BIKEHHE B TEUCHHE
OMHOTO TMKJIa (KOTAa TeNmo, TMPOWIs BCE MPOMEKYTOUHBIC IIOJIOKCHHS,
BO3BpaIllaeTCsl B ICXOHOE) Ha3bIBaeTCs MONHBIM konebanuem (O-C-O-B-0O). Bpems
OJIHOTO MOJIHOTO KOJieOaHMs Ha3bIBaeTcsl mepuoiaoM kosebanus (oOo3nauaercs T).

Ecnu Teno 3a BpeMms t COBEpIIAET N MOJNHBIX KOJIeOaHUi TO n T t u
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HA3bIBACTCA YAacTOTON KojebaHui. Ywmcimo konebaHWM 3a 2m €AUHUI] BPEMEHH

Ha3bIBAETCS LIUKINYECKOH (KpYroBoil) 4acToToi 1 0603HavaeTCs m: W= 2TV.
MaremaTtnueckas 3anuch TapMOHHYECKOTO KOJIeOaHUsI:
X =Acos{ox + ) = Acoseq

X =Asin{mt+ ¢)=Asineg

rre PTOE+ O daza xonebanus (pusnyeckas BEIMYMHA, OIMPEACISIONIAS
MOJIOKEHUE KOJIe0aTeTbHOM CUCTEMBI B JAaHHBI MOMEHT BPEMEHH),() — HadaJIbHas

daza xonebaHus
[Tpocreiimmmu Kone0aTeIPHBIMU CHCTEMaMU SIBIISTIOTCSI:
a) MaTeMaTUYCeCKU MasSTHHK — MaTepHuajabHas TOYKa, TIOJBEIICHHAs Ha HEBECOMOU
HEPACTSHKUMOM HUTU Y COBEPINAOIIAS KOJICOaHUs MO/ IEHCTBUEM CUJITBI TSDKECTH.
[Tepuon konebaHus onpeensieTcsi ypaBHCHUEM:

T=2m E

8.
[Tepuon T 3aBUCUT JAUIIL OT JJIMHBI MasITHUKA U MECTOIOIO0XKEHUS (YIaTIEHHOCTH OT
[eHTpa 3eMJIM WU APYroro HeOECHOTO Teia), KOTOPOE OMPEAEseTCs BEIUYUHOU

M
5= ?r—g
YCKOpPEHHUSI CBOOOITHOTO MaiCHUS ;
0) OpYy>XUHHBIA MasSTHUK — MaTepHalibHas TOYKa, 3aKpelyi€éHHas Ha aOCOJIOTHO

YIPYTOU IpPYKUHE.

T=2m, f—
[lepuon xonebanus onpeaensieTcs ypaBHECHUEM: K

3amaua:

KakoBa macca rpy3a, koJieOIIonIerocs Ha npys>kuHe skectkoctbio 0,5 kH/M, ecnu
IpYU AMIUIATYAE KOJIeOaHUN 6 CM OH UMEET MaKCHUMAJIbHYIO0 CKOPOCTh 3 M/c?

Jano:

% =0,5xkHA1 = 500 H/.
x=6¢cM = 0,06 M,

v=3Mm/C. Haiiti: m

Pemienue.
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m_vzzkx_Z, =kﬁ=k fzz;
2 v2 v
2
=500H/M-(0’06M] =02 KT.
M/C

OtBet: m = 0,2 Kr.

3apanus:

1.Haiitu maccy rpy3a, KOTOpbld Ha mpyxkuHe xE€cTkocThio 250H/mM nenmaer 20
Kosnebanuii 3a 16 c.

2. I'py3, mnonBemieHHbI Ha mnpyxuHe kEcTkocThio 600H/M, coBepiaer
rapMoHuyecku konebanus. Kakoil pomkHa OBITH XKECTKOCTH MPY>KUHBI, YTOOBI
4acToTa KoJeOaHUil yMEHbIINUIIACh B 2 pa3a?

3. [IpyxxunHbIit MasTHUK Maccoi 0,16 Kr coBepiiaeT rapMOHUYECKHUE KOJIeOaHUsI.
Kakoii nomkHa cTaTh Macca STOr0 MasTHHKA, YTOOBI TEpHOA KoJeOaHui
yBEIM4uics B 2 paza?

4. Kak u3MeHuTCs Nepuoj; KojeOaHu MAaTeMaTH4YeCKOro MasTHHUKA, €CIU JITUHY
HUTHU YBEJINYUTH B4 pa3a, a Maccy rpy3a yMEHbIIUTH B 4 pa3a?

5. JleBymika-ropsiHKa HeC€T Ha KOPOMBICIIE BEAPA C BOAOM, MEPHOJT COOCTBEHHBIX
Kose6anuit KoTopsix 1,6 c. [Ipu kakoi CKOPOCTH ABMXKEHUS AEBYIIKH BO/IA HAYHET
0COOEHHO CHJIBHO BBHITUIECKMBATHCS U3 BENED, eciu ainHa e€ mara 60 cm?

6. Pe100s0B 3ametnit, uto 3a 10 ¢ momaBok coBepiinil Ha BoiaHax 20 koneOaHuid, a
paccTosiHMEe MEXIy coceAHuMu rpebHsmMu BoiaH 1,2 M. KakoBa cKOpOCTbH
pacnpoCTpaHEHHS BOJIHbI?

7.110 MOBEPXHOCTHU KUJKOCTH paCHPOCTPAHIECTCS BOJIHA CO CKOPOCThIO 2,4 M/C npu
yactrore 2 ['m. KakoBa pasnHocTh (a3 mjis Todek, JiexaluxX Ha OJHOM JIydye U
OTCTOSIIIIUX JIPYT OT Apyra Ha 90 cm?

8. AMmuTtyna konebanuii Maremarudeckoro mastHuka A=10 cm. HaunbGonbias
ckopocTh MasTtHuka 0,5 wm/c. Ompepenute [UIMHY TakOro MAasTHUKA, €CIIH
yCKOpeHHe cBOOOIHOro najaenus pasao 10 m/c?.

9. Ecnm nnuMHYy MaTeMaTHYECKOTO MAasATHUKA YMEHBIINTH B 4 pasza, TO Kak
U3MEHUTCS YacTOTa ero MayblX KojieOaHu?

10. MasTHUK npu CBOOOIHBIX KOJIeOaHUSIX OTKJIOHUJICS B KpaiHee mosioxeHue 15
pa3 B MuHyTYy. KakoBa yactora kose6anuii?

11. TIpu cBOOOAHBIX KOJIEOAHUAX MPYKUHHOTO MasTHUKA MAaKCUMalIbHOE 3HAYCHUE
ero noTeHImanbHou sueprun 10 JIk, MakcMMalbHOE 3HAUYEHUE €r0 KMHETUYECKOU
sHeprumn 10 /[x. KakoBa nonxas MexaHu4ecKkasi SJHEprys rpy3a u Npy>KUHBI?

12. Maarauk mmmHoi 1 M coBepmmi 60 koneOanuid 3a 2 MuHyThl. Haiitn
YCKOpEHHE CBOOOAHOIO MaJIEHUs sl JaHHOW MECTHOCTH.
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IIpakTuyeckoe 3ausiTue
1o TeMe «OCHOBBI MOJIEKYJISPHOH (PU3MKID)

Heab: 3axkpenumv 3nanus no meme «OCHOGbL MONEKYAAPHOU u3UKUY,

chopmuposame ymenusa u HAGBIKU HAXOHCOCHUA QU3UUECKOU 6eUUUHDbl, eé

6v1600a u3 opmynol.

Teopus:

B ocHOBe MOJIEKYJISIPHO-KUHETUUECKOM TEOPUHU JIEIKAT TPU OCHOBHBIX MOJIOKEHUS:

1. Bce BemectBa — XUAKHE, TBEpAble W Ta3z000pa3Hbie — O0Opa30BaHbl W3
MeTbYANIIINX YaCTUIl — MOJIEKYJT

2. ATOMBEI U MOJICKYJIbI HAXOIATCA B HCIIPCPBIBHOM XAOTHUYCCKOM JABHIKCHUU.
M

My =——.
NA

Macca onno# Mmosekyibl m0 Beipaxkaercs popmyoi

KonuuectBoMm BCIICCTBA V HA3BIBACTCA OTHOIICHHC YHCJIa MOJICKYJ N k quci1y
M

v=—no.
NA

Aoraapo Nj :
KonrnenTpanmeit MoJeKysl n Ha3bpIBa€TCsl OTHOIIIEHHE YKCIa MOJIEKYl N B oObeMe
V k aTOMy 00BEMY V:

"5 =3mn(?)
n= p—gmonv

4 JlaBrieHHEe p MOXHO BBIPA3UTh CIICIYIOMIECH GpopmMyoi
DTO ypaBHEHME HOCUT Ha3BaHHE€ OCHOBHOIO YpPAaBHEHHUS MOJIEKYJSIPHO
kuHetndyeckou Teopun (MKT) razoB. 1o ypaBHEHHE MOKHO NIEPENUCATH B BUJIE

3
(E )==kT,

CpenHsiss KHHETHYECKasi YHEPrus 2 rne k—mocrosiuaas bonbivmana.
ypaBHeHne Menneneesa-Kianenpona

m K
oV =22Rr, R=kN, =831—2

M Morb <K

rae — yYHUBEpCcalbHas ra3zoBas
MOCTOSIHHASL.
3anava:

Kakoit 06bem 3annMaroT 100 Moab pTyTH?

Mano: p = 0,2kr/moms, p = 13600 kr/m’, v = 100 momnb. Haiiru: V
Pemennue.
o 0,2 kr/moub - 100 Mo

~0,0015 v,
p 13600 kr/nm’

m = pV = v,
Otser: V = 0,0015 m°.

3aganus:

1. Omnpenenure Maccy MOJIEKYJIbI BOJBI.
2. B 6amnone naxomutcs 600 r Bogopona. Kakoe KOIMYECTBO BEIIECTBA 3TO
cocTaBisieT?
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10.

CpenHsast KUHETUYeCcKasi SHeprus MOJIEKYJ WEaJIbHOIO ra3a YBEIUYWIACh B 4
paza. Kak npu 3TOM U3MEHWIOCH JIaBJIICHUE Ta3a HAa CTEHKHU cocyaa?

Kak oTnnyaroTcs mNpu OJAMHAKOBOM TeMmmepaType CpeaHEeKBaJapaTU4YHAas
CKOpPOCTh MOJIEKYJl KHUCJIOpOAa M CpEeAHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYJI
BOJI0pOa’?

CpaBHUTE MacChl aproHa W a30Ta, HAXOMASIIHMECS B COCYAaX, €CIU COCYJbl
COJIEp>KaT paBHBIC KOJIMYECTBA BEIIECTB.

B cocyne A Haxoautcs 14 r MoJiekyasipHOTO a30T1a, B cocyae B — 4 r renus. B
KaKOM COCYy/ie HaXOAUTCs O0JIbIllee KOJTMYECTBO BEIIECTBA?

BuyTpeHHsIs SHEpPrus OJHOATOMHOI'O HJCAIIBHOTO Ta3a B 3aKPBITOM COCY/Ie
yBeanumiiach B 4 paza. Kak MeHsieTcst mpu 3TOM Temneparypa rasza?

O65BéM 12 Monb azora B cocyae npu temmneparype 300K u nasnenun 10° ITa
paBen V. Uemy paBeH 00bEM 1 Mo a30Ta MpU TaKOM K€ aBJIICHUU Ta3a U
BJIBO€ OOJIBINICH TemIepaType?

Onpenenute Maccy Bo3JyXa B KJIIACCHOW KOMHaTe pazMepamu 5x12x3 M 1ipu
temneparype 25° €. [IpuHATh MIIOTHOCTH BO3AyXa paBHOM 1,29 kr/m> .

Eciau monokuth OBOIIM B COJIEHYIO BOJY, TO Y€pe3 HEKOTOPOE BPEMSI OHU
CTaHOBSTCS co€HbIMU. Kakoe siBeHue 00bsCHSIET 3TOT (pakT?
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IIpakTuyeckoe 3ausiTue
1o TeMe «OCHOBBI TEPMOAMHAMUKI)

Henb: 3akpenumsv 3nanusa no meme «OCHOBBL MEPMOOUHAMUKUY,
chopmuposamv ymeHus u HAGLIKU HAXONCOEHUA (PU3UYUECKOU GeIUYUUHDbL, €€
6v1600a u3 opmynol.

Teopus:

BHyTpeHHsa 3HEeprusi ueaJbHOr0 OJHOATOMHOIO rasa MmpsiMo MPOMOPIMOHAIbHA
ero abconoTHOM TeMrepaType. PaboTa BHelIHEN CUIIbI, U3MEHSIONIEH 00bEM ra3a
Ha AV, paua A=-pAV. Pa6ora camoro raza A! =-A=pAV, r1e p - naBieHue rasa.

IlepBbIii 3aKOH TEPMOJMHAMHUKH: U3MEHEHUE BHYTPEHHEN DHEPTUU CUCTEMBI NPH
nepexoje e€ U3 0OJHOr0 COCTOSIHUS B IPYTrO€ paBHO CyMMe padOThl BHELIHUX CHII U
KOJIMYECTBA TEIUIOTHI, epeaaHHoro cucreme: AU=A+Q/

BHyTpeHHs1s 2HEprusi CUCTEMBI Tel U3MEHSIETCS] TIPU COBEPILICHUHU PabOThl U MPHU
nepenaye KOJMYEeCTBa TEIUIOTh. B KakaoMm cocTOsSHMM cucTteMa o0Jsanaer
ONPEACIEHHON BHYTPEHHEN dHEPTUEH.
Bubl nzonponeccos:
1. U30oTepmuueckuii - BHyTPEHHSISI SHEPTUSI HE MEHSIETCS;
2. N3oxopHbIi — 00bEM ra3a He MEHSIETCS ¥ IOATOMY paboTa ra3a paBHa HYJIIO;
3. u300apHbIi-iepe1aBaeMoe ra3y KOJWYECTBO TEIUIOTHl HAET HA U3MEHEHUE €T0
BHYTPEHHEU SHEPTUU U HA COBEPILICHHE padOThI MPU MOCTOSHHOM JIaBJICHUU;
4. AnnabaTHbIi — npu ainabaTHOM MPOIECCE KOJIMUYECTBO TETUIOTHI PABHO HYJIIO.
3anauva:

[lpu yBenuueHuu jgamieHus B 1,5 pa3a oObeMm raza yMmeHbimiics Ha 30 M.
Haiitn nepBoHayaibHbIN 00BEM.
Jlano:
P, =15R,

AV =30 MIL.

Haiitu: V .

Pemenue.

BV =BV -AV);

BV =15V =AV); V =1,5V —=1,5AV ;
0,5V =1,5AV ; ¥ =3AV =330 M1 =90 ML
OtBet: V =90 M.

3apanus:

1. KakoBa BHyTpeHHss dHEprus 10 MOIb OJHOATOMHOTO Ta3a mpu Temmeparype 27°
C?

2. Ha ckonbkO W3MEHWTCA BHYTpPEHHss 5Heprus renus maccod 200 r mpum
yBenueHnu Temieparypsl Ha 20°C?

3. CpaBHUTH BHYTPEHHHE SHEPTUU aproHa U refids Npu OJMHAKOBOM TeMIiepaType.
Macchl ra30B OJUHAKOBBI.
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4. Kak u3MeHseTcs BHYTPEHHsS SHEPrusi OJHOATOMHOrO rasza npu n300apHOM
HarpeBaHUM? NPHU U30XOPHOM OXJIAKJICHUH? TIPU U30TEPMUUYECKOM CHKaTHUU?

5. KakoBa BHYTPEHHSS DHEPIHs TS, 3AIOIHAIOIIETO adpocTaT 00béMoM 60 M
npu nasienuu 100 kI1a?

6. Ilpu ymeHblieHMH 00BEMa OJHOATOMHOIO ra3za B 3,6 pa3a ero JaBJcHUE
yBennuunoch Ha 20%. Bo CKOJIBKO pa3 U3MEHUIIACh BHYTPEHHSIS DHEPT U ?

7. Kakywo paboty coBepumma Bo3ayx Maccoi 200 r mpu ero uzo0apHOM
HarpeBanuu Ha 20K? Kakoe KOIM4eCTBO TEMIOTHI €My MPU ATOM COOOUTHIIN?

8. Jlna n3o0apHOro HarpeBaHus rasza, KOJU4YecTBO BellecTBa KOToporo 800 MoJb.
Ha 500K emy cooOuiunu kojqnuectBo TemioThl 9.4MJ[x. Onpenenuts paboTy rasa
U IIpUpAlICHUE €ro BHYyTPEHHEN SHEPTUH.

9. O6BEM Kucmopoaa Maccoit 160 r, remneparypa koroporo 27° C, mpu u3odapHom
HarpeBaHWM YyBenW4ywics BABoe. Haiitu paboTy ra3a mnpu pacHIMpPEHUU.
KonugecTBO TEMmIOTHI, KOTOPOE IMOLUIO Ha HArpeBaHHWE KHUCIOPOJA, U3MEHEHHE
BHYTPEHHEU SHEPTHH.

10. [ns moiiydeHus Tra3UpOBaHHOM BOABI YEpPe3 BOJY HPOIYCKAIOT CXKAThIA
yraekuciblil ra3. [louemy Temneparypa BoJbl IPYU TOM IMOHUXKAETCS?

11.Cxonbko npoB Hago cxkeub B neuke ¢ KIIJ[ 40%, uroOsl noayunts u3 200 kr
cHera, B3sToro npu temueparype -10° C, Bogy mpu 20° C?

12. Kakasg 4acTh KOJIMYECTBAa TEIJIOTHI, COOOIIEHHOMY OJIHOATOMHOMY Tra3y B
n300apHOM Ipoliecce, UAET Ha YBEJIMYEHUE BHYTPEHHEN SHEPIUM U KaKasi 4acTh Ha
COBeEpILIeHHE padboThI?
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IIpakTuyeckoe 3ausiTue
«M3mepeHune MoayJisl YIIPYTOCTH Pe3HMHBD)

Heab padoTel: Hayuumoca uzmepams moodyns FOunza, ucnonvsysa 3axon I'yka.
OOopynoBaHmMe: pE3MHOBBIM IIIyp, WITAaTUB C MY(PTOW U JIaKOW, TIpy3bl,
WU3MEPUTENbHAS JINHEUKA.
Teopus: Mo}z&ynb Onra Beruucsiercs mo popmysie Moay4eHHON U3 3aKOHA

' i)
I'yka: " SU~1,) e E - momynb IOnra; P - cua ynpyrocty,
BO3HMKAIOIIAsl B PACTAHYTOM IIHYPE W paBHAsl BECY IMPUKPEIUIEHHBIX K LIHYPY
Ipy30B; § - IUIOLIA[b MONEPEYHOro cedeHus AepOpMHpPOBAHHOrO IHypa; /0 -
paccTostHue Mexay MeTkamu A U B Ha pactaHytom wmHype (puc. 0); [ -
pPacCTOSTHUE MEXIY ATHUMHU K€ METKaMU Ha pacTsHyToM IuHype (puc. B). Ecnu
NONEPEYHOEe CeUYeHHEe HMeeT (GopMy Kpyra, TO IUIOHIAJb CEYEHHS BbIpa)KaeTcs
yepes AUaMeTp

g2
HIHypa: ik
OxonuarenbHas popmyna ams onpeaeneHus Mmoayis FOura numeer
o £,
ny. A :
BUJ; D= (1 =1y)
Xoa padoThl.
OmnbiTNel
. Hanectu Ha pe3smHOBOM IIHYpe ABE METKU Ha paccrosinuu 10 npyr ot apyra
(oxoisio 10cm) u m3MepuTh 3TO paccTosiHue: 10=.... cM=..... M.
. 3akpenuTb KOPOTKUI KOHEI IIIHYpa B JIANKE IITAaTUBA, & K JJIMHHOMY KOHILY
MOABECUTH IPy3 Maccol m1= ....[=.....KT.
1. CHoBa U3MepuTh PacCTOSIHUE MEXIY METKaMu Ha mHype 11=.... cM= ..... M.
Paccuwnraiite abcomoTHoe yuHenue muypa All=11 -10=.... cm=.....m.

2. Ilonb3yschk popMysIOH , pacCUUTaTh MOAYJb YIIPYTOCTH PE3UHBI.

3. El=

OnbiT Ne2 (moBroputh onbIT Nel ¢ rpy3om JIpyroil Maccel U CHOBA pacCUUTaTh
MoxyJib FOHra).

m2= ....T=.....KT.
10=....cM=..... M
2=....cMm=.... M

AI2=12 -10=....cM= .....M.
E2=

3. PaccuuraTh cpegHee 3HaUeHUE MOAYJIA YIPYTOCTH pe3uHbl (Moays FOHra).
4. Pe3ynpTaThl H3MEPEHUN 1 BBIYMCISHUN 3aHECTH B TAOJIHITY.

Ne 10, 1, [AL |m, |g, a, |E, Ecp,
ompiTa |M |M |M |kr |wm/c2|m |IIA |Ila
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Cnenath BbIBOJ pabOTHI:
OT1uéT padoTsbl

PaccuntaTh OTHOCUTENBHOE YIJIMHEHUE PE3UHOBOIO IIHYPA.

JlaTh onpenenenue nedopmaiuu.

3. Kakas gedopmaiiusi UMEET MECTO B JIAHHOM OTBITE: YIIPYyTras WU IJIACTUYHAS
U rouemy?

4.  Vkazath (PU3NYECKUI CMBICT U3MEPEHHOU BEIIMUUHBI.

[IpuBecTn mnpuUMepbl HCMIONB30BaHUS JAedopManuu B TMPOU3BOJICTBEHHOM

NEATEIIBHOCTH.

6. HasBatp Bunbl neopmanun.

N —

W
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IIpakTuyeckoe 3ausiTue
no teMe « 3akoH Kysiona. Hanpsisk€éHHOCTB»

Hean: 3akpenumov 3nanua no meme «3akon Kynona. Hanpsaxcénnocmuy,
chopmuposams ymeHus u HAGLIKU HAXOMHCOCHUA (PuU3UUECKOU GeaUUUHDL, eé
evipasicenue u3 hpopmyiol.

Teopus:

[Ipy mnoKOe 3apsiAOB HMX B3aUMOJICMCTBUE HA3BIBAIOT JJIEKTPOCTATUYECKUM
(anexTpudeckum). [Ipu ABMKEHUM 3apsI0B UX B3aUMOJICHCTBUE OyJIE€T OTIIMYAThCS
OT  BJEKTpPOCTaTUYeCKOoro.  JlomoJHUTENbHOE  B3aUMOJCHCTBUE  3apsJiOB,
00yCIIOBJIEHHOE WX JBI)KCHHEM, HA3bIBACTCS MAarHUTHBIM. B oOiiem ciydae npu
JIBWKEHUM 3apsi/IOB WX B3aUMOJICHCTBHUE SIBIACTCS JJIEKTPOMArHUTHbIM. Cuia
B3aMMOJICHCTBUS JIBYX TOYEYHBIX AIEKTPUYECKUX 3aps/I0B PSIMO
POMOPIMOHANIbHA BEJIMYMHE 3apsJIOB M OOpaTHO IPOMOPIHOHAIbHA KBaapaTy

. TR
= K # —F
paccTosIHUS MEXKIy HUMHU. £ k r< , TJ€ (1 - BEJIMYUHA IIEPBOT0 3apsaa

(Kn), q2 - Benmunna BTOporo 3apsaa (Ki), r - paccrosiaue mexay 3apsaamu (M), k -
k03 punment nponoprronansaocty (k = 9-10° H-m? / Kir?).

VYcnoBus s BeINOJNHEHUS 3aKoHa Kyrona:

1. JlomKHBI OBITH TOYEUHBIE 3aPSbI

2. 3apsbKeHHBIE Tela JOJKHBI ObITh HETIOIBIKHBIMHU.

HanpsikeHHOCTh  AIEKTPUYECKOro MOJIsl paBHA OTHOIICHUIO CHIIBI, C KOTOPOM
F

q.

E =
noJie JICHCTBYET Ha TOYCUHBIHN 3apsij] K ’TOMY 3apsiy.
3angaua.
C Kakoil cuaoil B3aMMONEHCTBYIOT NBa 3apsana 2 no 10 uKu, Haxonsdmuecs Ha

PACCTOSHUM 3 CM APYT OT Japyra?
JlaHno:
G =42~
=10 uKn=10% K
r=3cMm=
=310 m.
Haiitu F.
Penienue:

o k|¢.71r||;12| _9.10° P;ﬂhf 10°Ka -_120—821@ _

(3-10 M)
=10°H=1 mH. OrtseTt: I =1 MH.
3aganus:

1. C kakoil cujioii B3aMMOJEHCTBYIOT ABa 3apsnaa no 10 HKn Haxoasmuecs Ha
paccTosiHuM 3 ¢M JIpyT OT Apyra?

2. Ha xakom paccrosaum npyr or apyra 3apsasl 1 MkKm m 10 BKn
B3aUMOJICMCTBYIOT ¢ cuiioit 9 MH?

42


http://5terka.com/node/3807
http://5terka.com/node/3807
http://5terka.com/images/fiz10-11reshebnik/fiz10-11p7-19.jpg
http://5terka.com/images/fiz10-11reshebnik/fiz10-11p7-21.jpg
http://5terka.com/images/fiz10-11reshebnik/fiz10-11p7-20.jpg

1.

Bo ckoibkO pa3 Hago U3MEHUTh PACCTOSHHME MEXAY 3apsjaMu IpH
YBEJIMYEHUH OJTHOTO U3 HUX B 4 paza, yTOOBI CHJIa B3aUMOJICHCTBUS OCTalIach
HpexKHEn?

JIBa mapuka, pacrojoXeHHbIe Ha paccTossHuu 10 cMm Apyr OT apyra, UMEHOT
OIMHAKOBBIE OTPULATEIBHBIE 3apsAbl U B3aUMOJIEUCTBYIOT ¢ cuion 0,23 mH.
Haiity yncino n30bITOYHBIX AIEKTPOHOB Ha KayKJOM IIApUKE.

Bo ckompkO pa3 cmiia DJIEKTPUYECKOTO OTTAJKUBAHUS MEXKAY JABYMS
AJEKTPOHAMH OOJIbIIIE CHJIBI MX TPABUTALMOHHOIO MPUTSKEHUS APYyr K
apyry?

3apsael 90 u 10 1K1 pacnonoxeHsl Ha pacCTOSHUU 4 ¢M JApyT OT npyra. e
HAJ0 TMOMECTUTh TPETUH 3aps]l, YTOObl CHWJIbI, JACHCTBYIOIIME HA HEro CO
CTOPOHBI JPYTUX 3apsiioB, ObUTM PaBHBI MO0 MOAYJIIO U MPOTHUBOIOIOKHBI 110
HaIpaBJICHUIO?

B HexoTopo#t Touke mons Ha 3apsg 2 HKn neiictByer cuia 0,4vmxH. Hailitu
HANpsHKEHHOCTD T0JISI B 3TOM TOUKE.

Kaxkas cuna peiictByer Ha 3apsan 12 vKi, noMemEnHbIi B TOUKY, B KOTOPOU
HAMPSHKEHHOCTD AJIEKTPUIECKOTO T0JIs paBHa 2 KB/M?

C KaKuM yCKOpEHUEM ABMXKETCA JEKTPOH B MOJI€ HAMPsLKEHHOCTHIO 10kB/M?
Haiitn Hanpsx€HOCTH 1O 3apsaa 36 HKII B Toukax, yaan€éHHbIX OT 3apsaa
Ha9u 18 cm.

B BepmmHax paBHOCTOPOHHErO TPEYTOJIbHUKA CO CTOPOHOM a HaxXOASATCS
3apsael +q, +q 1 -q. Halitu Hanpsk€HHOCTH 1ot E B LIEHTpe TpeyrosibHUKA.
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IIpakTuyeckoe 3ausiTue

o TeMe «KOHI{GHCZITOPLI»

Henn: 3akpenums 3nanua no meme «Konoencamopury, cghopmuposamsp ymenus

U HABBIKU HAXO0HCOCHUA (PUUYECKOIL 6eIUUUHDL, €€ 8bIPAICEHUE U3 POpMYTbL.

Teopus:
OJIEKTPOEMKOCTD

- XapaKkTepu3yeT CIHOCOOHOCTh JBYX IMPOBOJHUKOB HAKAIUIMBATH ANEKTPUUYECKUUN

3apsi.
- He 3aBucHUT oT q 1 U.

- 3aBHCUT OT I'COMCTPHUYCCKHX PA3MCPOB IIPOBOJHHUKOB, HX (bOpMI)I, B3alMHOI'O

PACIIOJIOKCHUSA, DJICKTPHUICCKUX CBOMCTB Cpcabl MCIXKAY ITPOBOJHHUKAMMU.

C = ((" = const

7 q q
C= =
U P =02

Enunanist usmepennst B CU: (@ - dapan )

KOHAEHCATOPBI
- BJIEKTPOTEXHUYECKOE YCTPOICTBO, HAKAIUIMBAIOLLEE 3PS
( IBa MPOBOJIHMKA, PA3/IEIEHHBIX CI0EM JUAICKTPHKA ).

O003HaueHNe HA AEKTPUUECKUX CXEMaX:

= - .

DIEKTPOEMKOCTb IJIOCKOTO KOHJICHCATOpa

EEQS
d

BxitodeHne  KOHAGHCATOPOB B DJICGKTPUUYECKYIO IENb  MapalieIbHOE
IIOCJICI0BATEIILHOC

Torna o6mias annexTpoemMkocTs (C):

IIPY MMapajuIeIbHOM BKITFOUCHUH

C =

C=C,+C,

IIpH MMOCJICAOBATCIIBHOM BKIIFOUCHHUHU

1 1 1

€ Cr ot

OHEPI'MA 3APSAXKEHHOI'O KOHAEHCATOPA
Kongencarop - 310 cucreMa 3apsiKeHHBIX Tel U 00J1a/1aeT SHEPTHEH.
DHeprus JIF000ro KOHJIEHCAaTopa:

)51
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2 2
W= Cu* _ q
2 2C

DHeprus KOHJIEHCaTopa paBHA paboTe, KOTOPYIO COBEPIUIUT DJICKTPUUYECKOE MOJIe
pu CONMXKEHUU TIJIACTUH KOHJIEHCATOpa BIUIOTHYIO,
WM paBHA palboTe MO pa3/IeJICHUI0 MOJOKUTEIbHBIX U OTPUIIATEIbHBIX 3apsJIOB ,
HEO0OXO0IMMOM TPH 3apsiIKe KOHJIEHCATopa.
3agauva:

Inommanp KaXkKI0¥ IIaCTUHBL IIOCKOro KonaeHncaropa 401 c¢m?. 3apsu miactun
1,42 mxKn. HaliTy Hanps>KeHHOCTD TOJISL MEXKAY IIaCTHHAMMU.

Jlano:

S=401cm® = 4,01-10 m7,

g =142 MxKn =1,42-10°Kn
Haritu E.
Pemenne.

E=£4G=i'

b ®

€

—6
o4 _ 1.42-107°K _

Se . 2
S0 40110202 88510712 K
Hwm

=4.10°B/m = 4000kB /M .
Otser: E =4000 xB/Mm.

3aganus:

1. ITnomans KaKaoi IIaCTHHBL IIOCKOro Konaencaropa 401 cm? . 3apsa miactun
1,42 mxKn. HaiiTu HanpspKEHHOCTH TTOJIST MEXKTY TUIACTUHAMM.

2.HauGosnpimiass EMKOCTh IIKOJBbHOTO KOHJeHcaTopa 58 Mk®. Kakoii 3apsn oH
HAaKOMUT TMpPU €ro TMOJKIIYEHUH K TMOJCAM HMCTOYHHMKA IOCTOSHHOIO
Hanpsikenus 50 B?

3.Ha xonnencarope HanucanHo: 100 n®; 300B. MoO>XHO Ju HMCIIOJIB30BaTh 3TOT
KOHJIeHCaTop JUisl HakorieHus 3apsaa S0uKn?

4. Bo CKONBKO pa3 U3MEHHUTCS EMKOCTh KOHJIEHCATOpA MIPU YMEHBIIIEHUU pabouei
IJIOIA/IM IJIACTHUH B 2 pa3a U YMEHBUIEHUH PACCTOSIHUS MEXy HUMU B 3 pa3a?

5. Haiitmu €MKOCTH IIJIOCKOIO KOHJAEHCATOpPA, COCTOSALIEr0 W3 JABYX KPYIVIBIX
IUTACTHH JuaMeTpoM 20 cM, pa3ienéHHbIX napauHOBOM NpOCIOWKoM 1 MMm.

6. Ilnomans Kaao0i IIacTHHBI IUIOCKOTO KOHIeHcaTopa pasHa 520cM? . Ha kakom
pacCTOSIHUM Jpyr OT JApyra HaJA0 PACHOJIONKUTh IUIACTUHBI B BO3AYXE, UTOOBI
€MKOCTh KOHJIeHcaTopa Oblia paBHa 46 MkD?

7. TIIIOCKHM KOHIEHCATOpP COCTOUT M3 JABYX IUIACTHH IUIOMIAJBIO 50cM? kaxmasi.
Mexay miuacTHHaMUd HaXoAMTCs cioi crekia. Kakoit HanOonbmuil 3apsi MOXKHO
HAKOIUTh Ha 3TOM KOHJAEHcAaTope, eciu mnpu HampsbkéHHoctu mnonis 10MB/M B
CTEKJIE IPOUCXOJIUT MTPO00il KOHAEeH caTopa?

8.B uMmmynbcuBHOM (DOTOBCIIBIINIKE JTaMIla MUTAETCS OT KOHJIEHCATOpa €MKOCTBHIO
800 mx®d, 3apspkeHHoro o HamnpspkeHus 300 B. HaliTu sHepruto BCHBIIIKK U
CPEAHIOI MOIIHOCTh, €CJIM NPOJOJKUTEIBHOCTD Pa3psAaku 2,4Mc.
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9.Konnencaropy émkocteio 10 Mk® coobmmmm 3apsn 4 mxKn. KakoBa sneprus
3apsHKEHHOTO KOHZIeHcaTopa?

10.ITnomans ka0 M3 IIACTUH IUIOCKOTo KoHaeHcaropa 200 cm?, a paccTosHue
mexay Humu 1 cm. KakoBa sHeprust most, eciii HanpspkE€HHOCTH nodist 500 kB/m?
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IIpakTuyeckoe 3ausiTue
mo TeMe «3akoHbl OMa»

Heab: 3akpenums 3nanun no meme «3axkouvt Oma», cghopmuposams ymenusn u
HABBLIKU HAXO0HCOCHUS (PUIUYECKOI 6eIUYUHDL, €€ 8bIPANCEHUE U3 POPMYIIbL.
Teopus:

3akon OMa yuTaeTcs Tak: Cula moKa é yuacmke Wenu npamo nPonopuUoOHaIbHA
HANPANCEHUI0 HA KOHWAX IMO20 YUACMKA U 0OPAMHO NPONOPUUOHATILHA €20

COnpoOmMu61eHuIo.
] U
R

3nech | — crita Toka B yyactke nenu, U — HanpsbKeHUE Ha 3TOM ydacTke, R
— COIPOTHBIICHUE YYACTKA.

3akoHa OMa AJIs NMOJIHOM UeNU - cula moKa NpsimMo NPONOPYUOHATbHA CYMMe
IAC yenu, u obpamno nponoOpPYUOHATLHA CYMMe CONPOMUGTIEHUN UCTMOYHUKA U
yenu , tne E — DJIC, R- conpoTuBiieHHE IENH, I — BHYTPEHHEE CONPOTUBIICHUE
VUCTOYHUKA.

- E
" r+R
3agaua:

Paccuntate cuiy TOKa, MPOXOMSAUIYyH0 MO MEAHOMY IpoBoay iuHON 100m,
IUIOIIAABI0 TIONEPEUHOro ceueHust 0,5MM?, €M K KOHIAM IIPOBOJAA MPUIIOKEHO
Harpsbkenue 6,8B.

Hano:

I=100m

S=0,5Mmm>

U=6,8B

I-?

Pewenue:
o’ !

L= R=n—
& pS

e A
i 0017 = 1004 _ 34 One

2

0, 5anne
685
34 Om
Omeem: Cuia Toka paBHa 2A.
3aganus:
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10.

O6moTka peoctaTta comportuBieHrueM 84 OM BBHITIOJHEHA U3 HUKEIMHOBOMN
NPOBOJIOKK € IUIOIIAABI0 MonepedyHoro cedenus 1 mm? . KakoBa mjmHa
MIPOBOJIOKU ?

Onpenenure IUIOTHOCTh TOKA, MPOTEKAIOLIEro M0 KOHCTAHTAHOBOMY
IIPOBOJHUKY JUIMHOM 5 M, ITpY HarpskeHuu 12 B.

MenHsbiil IPOBOJ INIMHOW S5 KM UMeEET corpotuBienue 12 Om. Onpenenure
Maccy MeaH, HEOOXOAMMOM JIJIsl €r0 U3rOTOBIICHHUS.

KakoBa HanpsHKEHHOCTH MOJI B AIIOMMHMEBOM IPOBOJHMKE ceuenue 1,4 Mm?
npu cuie Toka 1 A?

Kabenb cocToUT M3 BYX CTaJbHBIX >KHJI IUIOLIAAbI0 MOMEPEYHOrO0 CEYEHUs
0,6 MM? KaKaas ¥ YETHIPEX MEIHBIX JKUJI IUIOMIABIO MOMEPEYHOrO CEUCHUS
0,85 mm? Kaxzmas. KakoBo majeHue HampsHKEHHs HAa KaXKIOM KHIOMETPE
kabens npu cuiie Toka 0,1 A?

Kakue conpoTuBiIeHUs] MOKHO MOJTYYHUTh, UMESL TpU pe3uctopa mo 6 kOm?

K uctounnky ¢ 9JIC 12 B u BHyTpeHHUM conpoTuBieHueM 1 OM NOAKIIOUYEH
peoctat, compoTuBieHue Kotoporo 5 Om. Hailtm cuiny Toka B Lenu H
HaIpsDKEHUE Ha 3aKMMaxX HCTOYHHUKA TOKA.

B npoBogHuke conporuBieHneM 2 OM, NOAKIIOUEHHOM K 3nemeHTy ¢ D/1C
1,1 B, cuna toka paBna 0,5 A. KakoBa cniia Toka Ipy KOpOTKOM 3aMbIKAHUHU
anemeHTa’?

Haiitn BHyTpenHee conporusienue u JJ{C UCTOUHMKA TOKA, €CIIM NP CHJIE
Toka 30 A MoIIHOCThH BO BHEIIHEN 1ienu paBHa 180 BT, a npu cune toka 10 A
sTa MoHOCTh paBHa 100 Br.

IIpu nuTanum namMnodku OT 3yemeHTta 1,5 B cuina Toka B nienu paBHa 0,2 A.
Haiitu paboTy CTOpOHHMX CHJI B 3JIEMEHTE 3a 1 MUH.
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IIpakTuyeckoe 3ausiTue
«HUccsienoBanme noc/ie10BaTeJIbHOr0 COCAUHEHH S IPOBOIHUKOB)

HEJb PABOTDI: onpedenums oouwee conpomueienue 08yx nocjie006amenbHo

COEOUHEHHBIX NPOBOJIOUHBIX PE3UCHIOPOE.

OBOPYJOBAHMUME: JIMII, 3 BosbTMETpa, ammepmeTrp, 2 peocTara,

COeMHUTEIbHBIE TTPOBOJIA.

Teopus:

1. cuna TOKa BO BCEX IIOCJIEAOBATEIBHO COCJAMHEHHBIX YyyacTKax Ienu
oauHakona I=I;+1,

2.  HampsbKeHUE B LEMNH, COCTOSIIEH W3 HECKOJbKUX TOCIEI0BATEIBHO

COEAMHEHHBIX YYaCTKOB,

paBHO CyMMe€ HalpspKeHUH Ha kaxaom yuactke U=U,+U,

4. CONPOTUBIEHHUE 1I€NH, COCTOAIICH M3 HECKOJbKUX IOCIIEI0BATEIIHHO
COEMHEHHBIX YYaCTKOB,

5. paBHO CyMMe€ CONPOTHUBIICHUM Kaxa0ro yuactka R=R;+R;

Xoa padoThI:

W

. Pacnonoxwure Ha cTosie MpUOOPHI B COOTBETCTBUU CO CXEMOM.

Cobepute 1ens o cxeme, co0Jr01as MOIAPHOCTh MOAKI0YAEMBbIX IPUOOPOB.

7\
&/
o+
CRlRCs

3. 3anummure MOKA3aHUs aMIIEPMETPA U TPEX BOJIBTMETPOB.
4. Hcnonb3ys 3akoH OMa 15 ydacTka Lenu
[ =

paccyuTanTe CONpOTUBIICHUE:
Ul
° COIIPOTHUBJIEHHUE IEPBOIO pE3UCTOpa R, =
1

U
®  COIpPOTHUBIIEHHUE BTOPOIO pe3uUcCTOpa R, = [2

e  oOmiee COMPOTUBIIEHUE MU IO IBYM (hopmyiaMm

r=Y u R=R +R,
1

5. 3aHecure pe3ynbTaTbl U3BMEPEHUN U BHIYUCICHU B TAOIUILY:
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Ula B UZ, B Ia A Rl, RZ, R _U R :Rl +R2
Om |Om 1 ’

™

6. CpaBHUTE pe3yJbTaThl BRIUUCICHHI OOIIEr0 COMPOTUBIICHUS U CACIANTE BBIBOJ]

OTYET PABOTHI:

1. IIpousBectu Bce pacu€Thl Ja00PaTOPHOI PaOOTHI.

2. Cnenatb BBIBOJ paOOTHI.

3.  Cnoco0 moAKIII0UYeHHUsT aMIIEpMETpa, BOJIbTMETpPA.

4.  EnuHMIBI U3MEPEHUsI CHITBI TOKA, HAPSKCHUS.

5. 3axon Oma jy1sl yyacTKa IernH.

6. @DopMmylbl BBIYUCICHUS CHJIBI TOKA, HANPSKEHUS W CONPOTHUBIICHUS TPHU

mapauiCJibHOM COCIMHCHHUHU IIPOBOJHHUKOB.

50



IIpakTuyeckoe 3ausiTue
«HMcciienoBanmne napajiieJibHOr0 COeIUHEHHUs MPOBOAHUKOB))

HEJIb PABOTDBI: onpeoenrumv obduwee conpomuenenue 08yx napanienbHoO
COCOUHEHHBIX

NPOBOIOYHBIX PE3UCHOPOE.

OBOPYJAOBAHME: JIMII, BomsT™MeTp, 3 ammepmerpa, 2 peocrara,
COEJIMHUTEIbHBIE MPOBOJA.

Teopus:
1. cuia ToKa B HEPa3BETBICHHOM yYacTKE IIEMH paBHA CYMME CHJI TOKOB

BO BCEX MapaJUIEIbHO COCIMHEHHBIX YYaCTKax
I:L"'Iz

2. HapsHKEHUE Ha BCEX MAapaJJIEIbHO COCIMHEHHBIX YYacTKaxX ey OJIMHAKOBO
U=U1+U2

3. Opu mapayyieIbHOM COEJWHEHUN CONPOTHUBJICHUN CKJIAJbIBAIOTCS BEJIMYMHBI,
oOpatHbie compoTtuiieHniO:(R-conpoTuBnenuenpoBoaurka,l/R - snexrpudeckas
MPOBOJAMMOCTH ITPOBOTHHUKA)

Rl >432

Ecnu B LCTIb BKIKOYCHEI IMapalJICIbHO TOJIBKO ABa COIIPOTHUBJICHUS, TO: R = R +R
+
1 2

Xox padoThi:
1. Pacnonoxute Ha cTOJIE MPUOOPHI B COOTBETCTBUH CO CXEMOM.

2. Cobepure 11ersb 1o CXCMG,/CLKGJ'IIOI[aH MOJIIPHOCTH TOJIKIIFOYaeMbIX TPUOOPOB.

N

R,

7N
NG

R

3. 3anumunTe HOKaSaHl/IIH TPEX aMIICPMETPOB U BOJIBTMETPA.
4. I/ICHOJIB3y5I 3akoH OMma IJIA y4aCTKa L CIIN
] =

U
R
paccumTaiTe COMPOTHBIICHHE:
U
v’ lywactka R, =
1
U

v’ 2ydvacTKa R, =

2
v o0Iee COMPOTHBIIEHHUE IO IBYM (GOpMyIaM
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U R, R
u R=_"'"7
1 R, +R,
5. 3aHecure pe3ynbTaTbl U3BMEPEHUN U BBIYUCICHUI B TAOIUILY:

I, A Il, A Iz, A U, B R]OM Rz, OMm R :U R= Rl >R2
I’ Rl +R2 ’
Om OMm

6. CpaBHUTE pe3yJIbTAaThbl BBIUMCICHUN OOIIETO COMPOTUBJICHUS M ClETanTe
BBIBO/I.

OTYET PABOTHI:

[TpomsBecTu Bce pacyETsl 1abOpaTOpHON pabOTHI.

Cnenatb BBIBOJ pabOTHI.

Metoa u3mMepeHus CHUITBl TOKa, HATPSKCHHSL.

EnuHUITEI H3MEpEeHMsI CHITBI TOKA, HAMPSDKEHUS, COTIPOTHUBIICHUS.

3akoH OMa [J1d y4acTKa LEMu.

@®opMyJIbl BBIYHMCICHUS CHJIBI TOKA, HAMPSOHKEHUS W COMPOTUBIICHUS TPHU
MOCJIEIOBATEILHOM COEIMHEHHUH MPOBOJIHHUKOB.

AR AN
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IIpakTuyeckoe 3ausiTue
«/3mepeHue MOILIHOCTH JIAMIIbI HAKAJIMBAHUS

HEJIb PABOTDI: usmepumo mowpocms 1amnouku HaKaiueanuA.
OBOPYJIOBAHMUE: JIUII,  mammouka,  aMmepMmeTp,  BOJIBTMETP,
COEAMHUTEIbHBIE TPOBOJIA.

Teopus:

[Ipn ynopsIOYEHHOM JABWIKEHHM 3apsDKEHHBIX YAaCTHL] DJIEKTPUYECKOE MOJIe
coBepuIaer paboTy, €€ MPUHATO Ha3bIBaTh PabOTOM ToKa. Pabora Toka A =IUL.
PaboTa Toka Ha ydacTKe LIeTIM paBHa MPOU3BEJCHUIO CUJIbI TOKA, HANPSDKEHUS U
BpeMeHU. B TedeHune KoToporo comepiianack padora. Jlro0oil snexkTpuyeckuit
npubop paccuuTaH Ha NOTpeOIeHUE ONpeAeTIEHHON YHEPTUU B €IMHULLY BPEMEHHU.
[ToaTomy Hapsay ¢ paboTON TOKa OYE€Hb BaKHOE 3HAUEHHE UMEET MOIIHOCTh TOKA.
Mo1iHOCTh TOKa paBHA OTHOIICHHIO pabOThI TOKA 3a BPEMsI K STOMY HMHTEpBaJy
Bpemenn. P=A/AM=IU=U? /R. MomHnocTs usmepsercs B Barrax. Ha GonbiuuHCTBE
npuOOpOB yKazaHa MoTpedasieMasi UMU MOIIHOCTb.

Xoa padoThl:

1. CoOpartb 11e1b 10 PUCYHKY:

e

— - ,_ 234,
w“‘" .R"”""I Ll "“{}""W
o] 0]
==~ -=

N

. Hauepture cxemy B TeTpanu.
. 3anmucaTh MOKa3aHWs BOJIBTMETPA U aMIIEPMETPA.
4. Paccuutarth MOUTHOCTb JIAMIIOYKH 1O opMyJIE:

W

P=IXU

5. Odopmuts nabopaTopHyIo padboTy B BUJIE 3aa4H.

P-? PEHIEHUE

6. Cnenaiite BbIBOJ 1O padoTe.

OTYET PABOTHI:

1. IIpousBecTu Bce pacuérhl 1aOOPATOPHOUN pabOTHI.
2. Cnenatb BBIBOJ paOOTHI.

3.  Cmoco0 moAKIIoYeHUs: aMIIepMETPa, BOJIbTMETPA.
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W

EnyHuIBI M13MEpEeHUs CUJIbl TOKA, HANIPSKEHUS, MOIITHOCTH.

3aKOHBI TOCTOSTHHOT'O TOKA.

Hcnonb3oBaHWEe TMOCTOSSHHOTO U IEPEMEHHOT0 TOKa B JKU3HU M B
MPOU3BOJCTBEHHOM JICSITEILHOCTH.

@opMyJIbl BEIYMCICHUSI MOIITHOCTH JIAMITbI HAKaJIMBaHUSI.
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IIpakTuyeckoe 3ausiTue
1o Teme «I1oCTOAHHBIH TOK»

Heab: 3akpenumsy 3nanua no meme «llocmoannviii mox», cgopmuposams
YMeHUA U HAGbIKU HAXONCOCHUA (YU3UYECKOll 6eNUYUHbI, €€ blPANCeHUe U3
dopmyel.

Teopus:

DNEKTPUYECKUN TOK-3TO YNOPSJOUYEHHOE JIBHIKEHHUE 3apsKeHHbIX yacTul. Cuma T
OKa paBHA OTHOUICHUIO 3apsjia, NEPEeHOCHUMOE 4Yepe3 IONEepeyHOe CEeueHue
IIPOBOJIHMKA 332 MHTEPBAJl BPEMEHH, K 3TOMY MHTEpBally BpeMeHHU. Eciu cuia Toka
CO BPEMEHEM HE MEHSETCA, TO TOK Ha3bIBAC€TCA MOCTOSHHBIM. JIJIs1 BOSHUKHOBEHUS
U CYILIECTBOBAHMs 3JIEKTPUYECKOrO0 TOKa B BemiecTBe. HeobOXoanMo Bo-NEpBBIX,
HaJIMyue CBOOOJHBIX 3apsDKEHHBIX YACTHUI]; BO-BTOPBIX, HEOOXOAMMa CHIIa,
JENCTBYIOIAsl HAa HUX B ONpEeIeIEHHOM HanpasiieHUM. Ha 3apsskeHHbIE 4acTHILIbI
NercTByeT ekTpuueckoe noie ¢ cuioi F=qE. ConpoTuBnenue npoBogHuka R=g
I/S.Enqununa conporusnenuss — Om. 3akoH Oma jus yuactka uenu: [=U/R. Ilpu
YIOPSIOYEHHOM JIBH)KCHUH 3apsKEHHBIX YaCTHUL DJIEKTPUYECKOE I10JIE COBEPILAET
paboty, e€ MpuHATO Ha3bIBaTh paboToil Toka. PabGora Toka A =IUAt. MoutHocTh

TOKa paBHa OTHOIICHUIO PAOOTBI TOKAa 3a BpeMs K OTOMY HWHTEPBAITY
Bpemenn.P=A/At=IU=U?/R.
3amaya:

B nipoBojiHMKE conpoTuBieHUEM 2 OM, NOJAKIIOYEHHOM K neMeHTy ¢ OJIC 1.1

B, cuia Toka paBHa 0,5 A. KakoBa cujla TOKa NpPU KOPOTKOM 3aMbIKAHWHU
siieMeHTa?

Hano: R=2 Owm, e=1,1 B, I = 0,5A Haiitu I;.

Pemienue.
—IR .
fo o, ftIRo e d_ LIBOSA oo
R+v I r e—IR 11B-05A-20m

OtBet: 5, =15,5 A.
3ananus:

1. JIBe  dJIEKTpUYECKHE  JIAMIIOYKM  BKJIIOYEHBI B  CETh  MapajuIeNIbHO.
Comnpotusnenne mnepBor Jiamnouku paBHo 360 Owm, Bropoit 240 Om. Kakas u3
JaMIIOY€K NOTPeOIIAeT OOJIBIIYIO0 MOIIIHOCTD U BO CKOJIBKO pa3?

2.1lpu peMOHTE »>JIEKTPUYECKOW IIUTKH chnupaib Obuia ykopoyeHa Ha 0,1
NepBOHAYAIBLHOM AJMHBL. BO CKOJIBKO pa3 M3MEHUIACh MOLHOCTh TUIUTKH?

3. DnektpoaBUTareslb MOABEMHOIO KpaHa paloTaeT moj HampsbkeHuem 380 B,
Ipu 3TOM cuja Toka B ero ooMotke paBHa 20 A. Kakos KIIJl ycraHoBku, eciu
rpy3 maccol 1T kpaH nmogHuMaet Ha BeicoTy 19 M 3a 50 ¢?

4. Tponneitdyc maccoit 11 T IBMXKETCS paBHOMEPHO €O CKOPOCTHhIO 36 kM/4u. Haiitu
CHJIy TOKa B OOMOTKe JaBUTATENs, eciau Hampspbkenue paBHo 550 B u KITJ 80%.
Koaddumment conporusnenus apmxenuto pase 0,02.
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5. [louemy »sneKkTpoHarpeBaTelibHbIE MPUOOPHI JENAIT W3 MaTepuana C
OOJIBIINM YJIeTBbHBIM COITPOTUBICHUEM?

6. DnexkTpoMoTOop muTaercsi oT cetn ¢ HanpsbkeHueM 220 B. ComportuBienue
obmoTku mMotopa 2 OMm. Cuna moTtpebisiemoro Toka 10 A. Halitu moTpebisiemyto
momHocTh U KII/] MmoTopa.

7. Konpencarop émkocteio 100 Mx®d 3apsikaercs ot HanpspkeHust S00 B 3a 0,5 c.
KakoBo cpennee 3HaueHUE CUIIBI 3apSAIHOTO TOKA?

8. OneMeHT ¢ BHyTpeHHUM comnpotuBieaneM 4 Om u JOJIC 12 B 3aMkHyT
IPOBOJHUKOM ¢ compoTtuBieHueM 8 Owm. Kakoe KOJM4ecTBO TEIIOThl OyJleT
BBIIEIATHCSA BO BHEIIHEN YyacTH 1ienu 3a 1 ¢?

9. Haiitu comnpoTuBieHHe Kapkaca Ky0a, COCTAaBICHHOTO W3 TMPOBOJIOK C
OJINHAKOBBIMH COMPOTUBIICHUSMH.

10. TIlo MemHOMy NPOBOAHMKY C IIONEPEYHBIM ceyeHHeM | MM? TEYET TOK C
cunoit 10 A. Omnpenenure CpelHIO CKOPOCTh YIOPSAOYEHHOTO JIBHXKEHUS
(cxkopocTh aperida) 3TEeKTPOHOB B MPOBOTHUKE.
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IIpakTuyeckoe 3ausiTue
no teme «Cujia Ammnepa, cuia Jlopenuay

Heab: 3akpenumv 3nanus no meme «Cuna Amnepa, cuna Jlopenuyay,
chopmuposamp ymenusn u HAGLIKU HAXONHCOCHUA (PUIUUECKOU 6eTUYUHDbL, €€
gvlpasricenue u3 hopmyiol.
Teopus:
Cuna Ammepa — 3TO cuja, JEUCTBYIOIIAs CO CTOPOHbI MAarHUTHOTO TIOJIA Ha
MIPOBOJHUK C TOKOM. 3aKOH AMrepa: cuja AMIiepa paBHa IIPOU3BEACHUIO BEKTOpa
MAarHuTHOW MHAYKIUHU HA CWIIY TOKA, JUIMHY y4acTKa IPOBOJHHMKA U HA CUHYC yTJIa
MEXJy MarHuTHOW HMHIyKIMeH W ydacTkoMm mpoBojgHuka. F=IBlsino. Egununa
cuinbel Amnepa — H, marautHoN uHAYKUMUA — Th, JUIMHBI TPOBOJAHUKA — M, CHJIBI
Toka —A. HanpaBieHnue cuiibl AMiiepa onpeaesstoTcsl IpaBUjIoM JIEBOW PYKHU: €CIIH
JEBYI0 PYKY pACIMOJIOKHUTh TaK, YTOOBI TMEPIEHIUKYJSIpHAs K MPOBOJIHUKY
COCTaBIISAIONIAs BEKTOpa MArHUTHOM HHAYKIIMM BXOAWia JaJOHb. A YeThIpe
BBITSHYTBHIX Najblla ObUTM HAIPABIICHBI 110 HAMPABICHUIO TOKA, TO OTOTHYTHIN Ha
90° GoJBIIOM TaNel MOKAKET HAIpaBIEHUE CHUIbI, NEHCTBYIOLIEH HA OTPE3OK
MIPOBOTHUKA.
Cuiy, NEWUCTBYIOUIYIO Ha JBIKYIIYIOCS 3apsDKEHHYIO YacTHIy CO CTOPOHBI
MarHuTHOTO MoJisA, Ha3bIBalOT cuioi Jlopenna. Cuna Jlopenua: F=qvBsina. Cuina
Jlopenna n3mepsiercsa B H.
3anauva.

C xakoil CUJIOW AEHCTBYET MarHMTHOE noje uHaykmnuen 10 MTa Ha NPOBOJAHUK,

B_KOTOpoM cuia Toka 50 A, eciu JavMHAa aKTMBHOW 4YacTu mpoBoaHuka 0,1 m?

JIMHVY MHIYKIWY IO U TOK B3aWMHO MEPIECHANKYISPHBI.
Jano:

B=10MTn=0,01Tn,

I=50A,L=0,1wm,

o =90°

Haiitu F.

Pemenue.

F = BILSIne=0,01 Ta - 50 A - 0,1 M

Sn90° =005 H.

OtBet: F=0,05 H

3aganud:

1. Kakas cuna pneiictByer Ha  OpoBOAHUK JiuHOM 0,1 M B OAHOpOIHOM
MarHUTHOM I0JI€ C MAarHUTHOM MHAYKUMEH 2 Ti, ecnu TOK B MPOBOAHUKE 5 A, a
YIOJI MEX/y HAIIPAaBJIEHUEM TOKA Y JTMHUSAMU HHayKiuu 30°?

2. DIIEKTPOH BJETAET B OJHOPOJHOE MarHuTHOe mose ¢ uHaykuuen 1,4 mTn B
BakyyMe co ckopocTeio 500 Kkm/C TEpHneHIUKYJISIpHO JIMHUSM MarHUTHOU
uHayKuu. OnpeaenuTe cuily, ACHCTBYIONIYIO Ha 3JIEKTPOH, PaIuyC OKPY>KHOCTH,
10 KOTOPOU OH JIBUKETCS.
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3. Onpenenure BeauurHy cuiibl JIopeHla, AeMCTBYIONIEN Ha TPOTOH C UHAYKIUEN
80 mTm, co ckopocTh mporoHa 200 KM/C MEPHEHAMKYJISPHO JHHUSAM MarHUTHOU
VUHIYKLUY.

4. KakoBa MHAYKIMS MarHUTHOI'O MOJIA, B KOTOPOM Ha MPOBOJHHUK C JUIMHOU
akTUBHOM vacth 5 cM aeiictByer cuina 50 MH? Cuna Toka B nmpoBoaHHKe 25 A.
[IpoBOOHMK pPacnoyIOKEH NEPHEHAUKYIAPHO BEKTOPY HHAYKIHH MAarHUTHOIO
OJISL.

5. C KakoW cuiou JeHCTBYET MarHuTHoe nojie uaaykuuen 10 mTn Ha mpOBOHUK,
B KOTOpoM cuia Toka 50 A, ecnu JjavMHA aKTUBHOM 4YacTu npoBoaHuka 0,1 m?
JIMHUY MHAYKIIMY MAarHUTHOTO MOJISl U TOK B3aUMHO NEPIEHIUKYJISIPHBI.

6. IIporon B MarauTHOM noJie uHAyKuuen 0,01 Ta onmcan OKpyKHOCTh painycoM
10 cm. Haiitu ckopocTh IpOTOHA.

7. DNEKTPOH IBUKETCS B OJHOPOJHOM MArHUTHOM Tosne uHAykuumen 4 mTi.
Haiitu mepuon oOparieHus J1eKTpoHa.

8. Ompenennre Cuiy TOKAa, €CIIM MarHuTHas WHAyKuuu paBHa S50 mTin, cuna
Awmmnepa 40 MH, ninuHa npoBoaHUKA § CM.

9. Onpenenure cuny Amnepa, IedcTByrolel ¢ uHayknuen ¢ uaaykuuen 0,1 T ¢
cunoi Toka 20 A, ecii JiuHa MpoOBOAHUKA 14 cM.

10. B onmHopomHoM MarHUTHOM mnojie ¢ uHayknmen 0,8 Tin Ha mpoBoaHHMK
ctokoM 30 A, mimHa akTMBHOW yactu kotoporo 10 cm, meucrtByer cuna 1,5 H.
[Tox KkakuM yIJIOM K BEKTOPY MarHUTHOM MHIYKIIMU Pa3MEIIEH POBOIHUK?
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IIpakTuyeckoe 3ausiTue
10 TeMe «JJIEeKTPOMATHETH3M»

Heab: 3akpenums 3nanus no meme «INeKMPOMAZHEMUIM), CHopmuposams
YMEHUA U HAGLIKU HAXOMNCOEHU (U3UUECKOol GeIUYUHbL, €€ GblpajrceHue u3
dopmyel.

Teopus:

3akoH anekTpoMarHuTHOM uHAYKIMU: DJIC WMHAYKIMM B 3aMKHYTOM KOHTYpeE
paBHa MO MOAYJIIO CKOPOCTH MU3MEHEHHSI MarHUTHOTO TOTOKA Yepe3 MOBEPXHOCT,

AP
OTPaHUYCHHYIO KOHTypoM: E,=— S 3HaK «MHHYC» TMOKa3biBaeT, uto I/C

WHAYKIIUA U CKOPOCTh M3MEHEHHMS MarHUTHOTO TMOTOKa WUMEIOT pas3Hble 3HAKH.
[TpaBwmiio JleHnia: BO3HUKAIOMINK B 3aMKHYTOM KOHTYpE WHAYKIIMOHHBIA TOK CBOUM
MarHUTHBIM TIOJIEM TPOTHBOJICHCTBYET TOMY H3MEHCHHIO MAarHMTHOTO IOTOKA,
KOTOpbIM OH ObuT BbI3BaH. DJIC MHAYKIIMU B ABUXKYIIUXCS MPOBOAHMKAX: E;
=vBlsin@. Ota dopmyna crnpaBemmuBa s J000TO MPOBOAHWKA HiauHON 1

JIBUXKYILETOCS CO CKOPOCTBIO VB OJJHOPOJHOM MAarHWTHOM T0oj€. MarHuTHbIN
notok: @=LI, L - WHIYKTUBHOCTH KOHTYpa WIH KOI(P(PUIHUEHT CAMOUHIYKIIUH.
MaruutHblii MOTOK u3MepsieTcss B BO, uHayktuBHOCTH — ['H, cuima Toka — A.

DHeprusi MarHUTHOTO TOJIsi paBHa TOM paboTe, KOTOPYIO JIOJDKEH COBEPIIUTH

. L1
MCTOYHMK, YTOOBI CO31aTh JaHHbIA TOK.. W=—. Bemuuuny X. , oOparHyo

&

NPOU3BEACHUIO  IIMKIMYECKOM  YacTOThl HA  AJEKTPUYECKYHD  E€MKOCTh
KOHJICHCATOpa, Ha3bIBAIOT EMKOCTHBIM conpoTuBiieHneM. X.=1/wC. UHnyKkTUBHOE
conporuBiieHMe X; =wL Ha3bpIBalOT MHAYKTHUBHBIM conpotusicHueM. [lepuon

CBOOOIHBIX 3JIEKTPUYECKUX Kojiebanuii kourypa T=2my L -C
3anava:

3a 5 MC MarHUTHBIN TOTOK, TPOHMU3BIBAOIINN KOHTYD, YObIBaeT ¢ 9 no 4 mMBG.
Haiitu D1C MHIYKIIMY B KOHTYPE.

Jlano:

At=5mMc=510" ¢,

@, =9 MB6 =910 ° B6,
®,=4vB6=410">B6.
Haiitn ¢.

Pemenue.

- 9-107°B6-4-107°B6 _
At At 5.107¢

=1B.

OtBet: € =1 B.

3aganus:

1. 3a 5 MC MarHUTHBIN MOTOK, MPOHU3BIBAIOIINI KOHTYp, YObiBaeT ¢ 9 1o 4 mBO.
Haiitu 91C uHayKIIuy KOHTYpa.
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2. HailTu ckopoCTh U3MEHEHHMS MAarHUTHOTO MOTOKa B cojieHouie u3 2000 BUTKOB
npu Bo30yxkaeHuu B HEM DJIC unnykuuu 120 B.

3. CKOJIBKO BHUTKOB JIOJDKHA COJEpXKaTh Karyllka C IUIOIIAJbI0 IOMNEPEYHOro
ceyenus 50 ¢cm?, 4TOOBI IPY U3MEHEHUH MArHUTHOM uaayknuu ot 0,2 1o 0,3 T B
TeueHue 4 Mc B Heil Bo30yxaanacs J/C 10 B?

4. Haittm 3/JIC wHAayKnuyu B NPOBOJHUKE C JJIMHOW akTuBHOM uvactu 0,25 w,
MEepEeMENIAIONIEMCSI B OJHOPOJHOM MArHUTHOM Iojie uHAyknuen & mTn co
CKOPOCTBIO 5 M/c nox yritom 30° K BEKTOPY MarHUTHOM MHIYKIIHH.

5. KakoBO compoTuBIIEHHE KOHJIEHCATOpa EMKOCThIO 4 MK®D B LIEMsAX C YaCTOTOU
nepeMeHHoro Toka 50 ' u 400 I'u?

6. KakoBO MHIYKTHUBHOE COMPOTUBJIEHNE KaTyIIKU ¢ MHAYKTUBHOCTHIO 0,2 ['H npu
yactore 50 I'm u 400 I'a?

7. KongeHcatop BKJIIOYEH B LENb NEPEMEHHOIO TOKAa CTaHAAPTHOM YacTOTBHI.
Hanpsixkenue B cetn 220 B. Cuna Toka B 1ienu 3toro koHaeHncaropa 2,5 A. Kakosa
€MKOCTb KOHJIeHcaTopa?

8.Ha  kakoe HampspKeHHWE  HAJ0  PAcCUUTHIBATh  W3OJATOPHl  JIMHUHU
AJIEKTpONEPeaaun, eciid JercTByolee Hanpskenue 430 kB?

9. B menp mnepemenHoro Toka yactotod 400 I'n BkiIrodeHa KaTylika
nHAyKTUBHOCTEIO 0,1 I'H. KonnmencaTtop kakoil €MKOCTH HAJO BKJIIOYUTH B JTY
LEMb, YTOOBI OCYIIECTBHIICA PE30OHAHC?

10. Kakywo 57eKTpOEMKOCTh JOJDKEH HUMETh KOHJEHCATOp JIS TOro, YTOOBI
COCTOSIIIMM W3 OTOTO KOHAEHCATOpa W KaTyIIKW HWHAYKTUBHOCTBIO 10 MIH
K0J1e0aTeNbHbII KOHTYP paiuonpuéMHUKa Obl1 HACTPOeH Ha BoHY 1000 m?
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IIpakTuyeckoe 3ausiTue

«A3MepeHue JJIUHBI CBETOBOM BOJIHbI
¢ NOMOIbIO TM(PPAKUNOHHOM PEIIETKID)

LEJIb : onbimuvim nymem evtuucaums 0J1UHY C6EMOGOI G0JIHDL.
OBOPYJIOBAHME: jaudpakumoHHas pelieTka, MNpuOOp Al OmnpeaeraeHus
JUTMHBI CBETOBOM BOJIHBI, HCTOUHHK CBETA.

Teopus:

JAudpaknuonnasi peméTka — ONTHYCCKUM TPUOOp, JAEHUCTBUE KOTOPOTO
OCHOBAHO Ha MCMOJb30BaHUM siBJieHUs audpakiuu ceera. [IpencraBusier coboi
COBOKYMHOCTb OOJIBIIIOTO YHUCJA PETYJSIPHO PACIIONIONKEHHBIX IITPUXOB (IIEIEeH,
BBICTYIIOB), HAHECEHHBIX HA HEKOTOPYIO MOBEPXHOCTh. IlepBoe onrcanue saBieHUs
caenan JDxenMc ['peropu, KOTOpPbIM HUCIIOJIB30BaJl B KAUYECTBE PELIETKU NTUYBU
nepes. Paccrosnue, yepe3 KOTOpOe MOBTOPSIIOTCS IITPUXU HA PEHIETKE, HA3BIBAIOT
neprooM audpaxkimorHon pemérku. O603Havar0T OyKBO d.

Ecau um3BectHo umcio tmrpuxoB (IN), mpuxonsimuxcss Ha 1 MM pEIIETKH, TO
NEPUOJI PEIIETKH HAXOAAT Mo hopmyrie: d=1/Nyn.

VYcaoBusi  uHTEpGEPEHIIMOHHBIX ~ MAaKCUMYMOB  JAU(PPAKIIMOHHOW  PEIIETKH,
HAO0JII0TAEMBIX TI0]T OTIPEIETIEHHBIMY YTJIAMH, UMEIOT BUJI;

dsina = kA

rae

d — mepuoz peIméTKY,

Lt — yroJl MAKCUMYMa JIaHHOTO IBETA,

£ — mopsI0K MakKCUMyMa, TO €CTh TOPSIKOBBIM HOMEP MaKCHMyMa, OTCUNTAHHBIN
OT LIEHTPa KapTUHKH,

A — JUIMHA BOJIHBL.

Eciu ’ke CBET majaet Ha PemérKy moj yriom £, To:

d {sin oo +sinf} = kA

Xoa padoThI:

1. BHuMarenpHO H3yuYuTe NUPPAKIIMOHHYIO PEIHICTKY. 3alHIIUTEe YHCICHHOE
3HAUYEHUE MMOCTOSIHHOM PEIIETKH d.

2. B cooTBeTCTBHM C PUCYHKOM COOEpUTE U3MEPUTEIBHYIO YCTAHOBKY.

3. VYcranoBure menb Ha pacctossHuu L=200 MM 0T mudpakiimOHHON PEIIeTKH.

4. Onpenennre pacCTOSTHUE a OT CEPEAUHBI 1T JO0 LBETHOM IOJOCHI B

MUJUTUMETPax (KpacHBIA U (PUOTETOBBIN).

5. Paccuwuraiite niMHY CBETOBOM BOJIHBL. D * sing = k * A, k=1, npu Manbix
yriax sing=tge, torma ¢gopmysa, Mo KOTOpPOM OyJeM BBIUUCIATH JIUHY
BOJIHBI UMEET BU/I:

_d

L

6. 3amnonHUTE TaOJIUILY C MOJTYYECHHBIMH TAaHHBIMU:
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L, Mm a, CM d,Mm

200

Puo. 53

7. CpaBHUTE CBOM pe3yJIbTaT ¢ TAOJUYHBIM U CJeiaiTe BHIBOJ K padoTe.

Kpacupiii  (7,6-6,2)107 m 3enensiii (5,6-5)107 m
OpamxeBblii (6,2-5,9)107 M Tony6oii (5-4,8)107 M
Kenrsiii (5,9-5,6)107 m Cununii (4,8-4,5)107 m

®uonerossiii (4,5-3,8)107 m

OTYET PABOTHI:

1. TIpousBecTtu Bce pacuérhl 1abOpaTOPHOU PabOTHI.

2. Cpnenatb BBIBOJ pabOTHI.

3. Jlatp onpenenenue AuGPaKIuOHHON PEIIETKH.

4. JlaTh XapaKTepUCTUKY KakJOW (U3NYECKON BETUYMHBI, BXOMSIINX B
bopmyy nudpakiinOHHON PEIIETKH.

5.  EnuHULBI M3MEpEeHHs JJIMHBI CBETOBOM BOJIHBI, NEpHoja IU(PaKIHMOHHON
PELIETKY.

6. Onpenenenue nepuoaa AMGPaKIIMOHHON PEIIETKY.
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IIpakTuyeckoe 3ausiTue
«OnpeneseHue MOKa3aTeJis MPeJOMJICHHUS CTEKJIA»

HEJIb PABOTBI: onpeoenumos nokazameib npenomiaenus
NJI0CKONApaiienbHou naacmuHbsl.

OBOPYJIOBAHME: nnockonapauienbHas IUIACTUHA, TPAHCIIOPTUP

Teopus:

IIpesiomiieHnne cBera — sIBICHUE, IPU KOTOPOM JIy4 CBETA, NEPEXOIS U3 OJHOU
Cpeabl B IPYTYI0, U3MEHSIET HAIPABICHUE HA TPAHUIIE ITUX CPEI.

o- yron nageHua
o B-yron npenomMneHus

—

[Ipenomienue cBeTa MPOUCXOIHUT IO CIEIYIOUIEMY 3aKOHY:

llaoarowuii u npenomnenuviii ayuu U NEpPneHOUKYIAp, NPOBEOeHHbIl K SpaHuye
pazoena 08yx cped 6 moyKe NAOeHUs Jy4d, Jexcam 6 OOHOU NIAOCKOCHIU.
OmHowenue cunyca yena naoeuusi K CUHYCy Y2id NpeloMAeHUs eCmb BelUyUHd
NOCMOAHHAS ON5l 08YX CPeEO.

sing

sing "
raic a — yeoi naOeHuﬂ,B — Yyeoun npe]lOM]ZeHMﬂ,n — NOCMOAHHAA 6elUuduUHA, He
3asucawas om yeaa naoenus. Ilpu U3MEHEHHUHU YIJia TaJICHUS] U3MEHSCTCS U yrojl
npenomieHus. Yem 6onvuie yeon nadenus, mem 60.vuie Y20l NPeioMIeHU.

Ecmu cBet HUACT U3 CPCAbI OIITUICCKHU MCHCC IJIOTHOU B 60ﬂee INIOTHYIO Cpcay, TO
yroJI IPeIOMIIEHUS BCerla MeHbIIIe yria najaeHus: f < a.

Jlyu cBeTa, HampaBJICHHBI NEPIEHIAUKYJIAPHO K TpaHUIlE paslena JIBYX cCpei,
IPOXOJUT M3 OJHOM Cpeibl B APYTyIO 0€3 MpeioMJIeHHSI.

Xoa padoThl:

1. TlonoxuTe MIACTUHKY HA JUCT U OOBEAUTE KapaHAAIIOM €€ KOHTYPHI.

2. IlpoBenute mNpPOW3BONBHBIN MNAAAKOIUKA Jyd WU MEPHECHAHUKYJISP B TOYKY
naJcHUs.
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3. FJ’IHI[)I qCpe3 HUKHECC OCHOBAHUC IIJIACTUHBI Ha HaHaIOH_[I/Iﬁ Jy4, OTMCTBTC ABC
TOYKH, OTKYJda BBIXOIUT JIYY.

4. VYOepure CTEKIIO U MPOBEIUTE MPETOMICHHBIN JTyY.

W

C nmoMouIpl0 TPaHCIOPTUPA ONIPEACIIUTE YTIJIbI MAJACHUS 0 U TIPEJIOMIICHHUS [3.
6. Hcnone3yss 3aKkoH MNpeIOMJICHUS, HaWIWTEe OTHOCHUTENIbHBIM IOKa3aTelb
MPEJIOMJICHUS CTEKJIA.
0= sina
sinb
7. CpaBHUTE TMOJYYCHHBIM pe3yJbTaT ¢ TaOMWYHBIM 3HaueHueM (n=1,6) u
CIETIalTE BBIBO/I.
OTYET PABOTHI:
[IpousBecTtu Bce pacuéThbl 1aOOPATOPHOM pabOTHI.
CnenaTb BBIBOJI PaOOTHI.
3aKOHBI TPENOMJIICHUS CBETA.
3aK0OH NPSIMOJIUHEHHOTO PACTIPOCTPAHECHHS CBETA.
Enunuia uaMepeHus mokasaress MpeoMIIeHUs CBETA.

Nh W=
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IIpakTuyeckoe 3ausiTue
no teme «OnNTUKa»

Heab: 3akpenumsy 3nanuna no meme «Onmuxa», chopmuposame ymenus u
HABBIKU HAXO0MHCOCHUA (PUUYECKOIL 6eIUYUUHDL, €€ 8bIPAICEHUE U3 POpMYTbL.

Teopus:
3aKOHBI OTPAKEHUSA CBETA:

1.Yron nageHus o paBeH yrity oTpaxeHus 3.
VYrael majgeHuss U OTPaKEHHUsS HU3MEPSAIOTCS MEXJy HalpaBlIeHHEM Jydya U
HNEPIEHIUKYJIApOM K MoBepxHocTU. 2.Ilajmaromuil jyd, OTpaK€HHBIM JIyd U
NEPIIEHIUKYJISAP JIekKaT B OAHON TIOCKOCTH.

NEpHEHNERYIAD

3aKOHBI IPEJIOMJICHHS CBETa (CM. MpakTudeckoe 3ausaTue No21).

i 1.1
OCHOBHOM 3aKOH TOHKO# JuH3bl npuauMaet Bua: £ 4 [ rpe d — paccrosnue
OT MCTOYHHUKA CBETa JO JIMH3BI, f - PAaCCTOSHUE OT JMH3BI 0 U300pakeHus, F-
¢dokycHOe paccTosHHEe JUH3BL Takoil BUI (OpPMYJbI JTUH3BI MPUHAATICKUT Pene
Hekapry.
VYBenuuenue auH3bI (/) MOKa3bIBAET BO CKOJBKO pa3 BEIMYMHA H300pa)KeHUs
npeamera (H) npeBblaeT pa3Mepsl (7) caMoro mpeaMera U paBHO OTHOIICHUIO
paccrosiHus (f) OT JUH3BI 10 U300pakeHHs K paccTosiHUI (d) OT mpeameTa 10
JIMH3BI.

H f

=h —d QOnruyeckas cuia cHCTeMbl TuH3 (D) paBHA CyMMe ONTHYECKOM CHJIbI

Kaxou auH3bl (D), D,, Ds,...), BXOASIIEH B CUCTEMY
D=D +D_+D, +... .
1" 72" "3 CU:0nmp. B untepdepeHIIMOHHON KapTUHE:

1) ycuneHue cBeTa MpOUCXOIUT B cilydyae, KOrjJa BeIudyuHa oTcTaBaHus (4d)
IPEJIOMJIEHHOM BOJHBI OT OTPAa’KEHHOM BOJIHBI COCTAaBIISIET 1iesi0e ynucio (k)
JUTUH BOJIH (A): Ad=kxA (k=0, 1, 2, ...);2) ociiabneHue cBeTa HaOJIIOIAETCS
B cllyyae, KOI/la BelIMuYMHA OTcTaBaHus (A4d) NpenoMJIEHHOW BOJIHBI OT
OTPaKEHHOM BOJHBI COCTAaBJISIET IOJIOBUHY JMJIMHBI BOJNHBI (4/2) wiu

Ad=[2xk+1 '|>':fl
HeYeTHOE YUCIo (k) OJIYBOJIH: " " 2(k=0, 1,2 ..)

2) CU: m Ilpu mpoxXoxkACHUH MOHOXPOMATHYECKOTIO CBETa C JJIMHOW BOJHBI A
yepe3 TU(PPaKIMOHHYIO PEIIETKY C MEePUOJOM PEIIETKU d MaKCUMaJIbHOE
YCUJICHUE BOJIH B HAIIPABJICHUU, ONPEAEIAEMOM YIIIOM @, IIPOUCXOIUT IIPU
YCIIOBHH: d X sin ¢ =kxA (k=0, 1, 2, ...)

3agaua
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CBeya HaxOJWUTCS Ha PACCTOSHUU 12,5 ¢cM OT coOuparomiei JWH3bI, ONTHYeCKas

cusia_koTopoid paBHa 10 anTp. Ha kakoM paccTOSHMM OT JIMH3bI MOJYYUTCS
N300paKCHHUE U KAKUM OHO OyJieT?

JlaHno:

D=10xantp D=1/d+1/{, 1/£=D-1/d
d=12,5cm=0,125 m 1/£=10-1/0,125=10-8=2

-2 =1/2=0,5m Ortsert: 0,5 M
3aganus:

1. VYron mageHus jy4a CBeTa Ha MOBEPXHOCTH MOJCOIHeyHOro Mmacia 60° , a
yroa npenomienns 36° . Haiitu mokasarens npeaoMIeHUs Macla.

2.  Ha kako#l yros OTKJIOHHUTCA Jy4 CBETAa OT MEPBOHAYAIBHOTO HAMNPABICHHS,
ynas nof yriaom 45° na nosepxuocth crekia? Ha moBepxHocTs anmasa?

3. Cgeua HaxomuTcsi Ha paccTtosHuM 12,5 cM oOT coOuparomieil JUH3bI,
onTUYecKas cuia Koropout paBHa 10 antp. Ha kakom pacCTOSTHUU OT JMH3BI
MOJIYYUTCS] U300paXKeHue U KaKUM OHO OyJeT?

4. Bplpazutrh auHeilHoe yBenuueHue I B 3aBUCHMOCTH OT (POKYCHOIO
paccrostHus iuH3bI F 1 paccTostHus mpenMeTta oT JIMH3bI d.

5. Omnpenenuts ONTUYECKYIO CHIIy PAacCEUBAIONICH JIMH3bI, €CJIU MU3BECTHO, YTO
npeaMeT, MOMEIIEHHbIM mnepen Hed Ha pacctossHuu 40 cM, 1a€r MHUMOE
M300pakeHre, yMEHBIIIEHHOE B 4 pasa.

6. PaccrossHue ot npeamera 5o skpana 90 cMm. I'ie HagO MOMECTUTH MEXKAY
HUMH JUH3Y ¢ (OKYCHBIM paccTosiHueM 20 cMm, 4YTOObl MOJYYUTh HA DKpPaHE
OTUETIIMBOE U300pakeHue mpeamera’?

7.  JHdudpakunonHas pemérka conepkut 120 mrpuxoB Ha 1 mMm. Haiitu nauny
BOJIHBI MOHOXPOMATHYECKOTO CBETa, MaJalolIero Ha pPemeéTKy, eCcilu yro
MEXTy ABYMs CIIEKTPAMHM IIEPBOIO npsiaka paseH 8°.

8. OmnpenenuTh yroa OTKJIOHEHHUs Jyuded 3enéHoro cBera (ymHa BoOJHBI 0,55
MKM) B CHEKTpe TMEpBOTO IMOpsiKa, TOJYYEeHHOM C  TOMOIIbIO
Tu(paKkIMOHHON PemETKH, Tepuo] KOTophlid paBeH 0,02 M.

9. Ckonbpko BpeMeHH UIET cBeT oT ConHna 10 3eMiun?

10. Bopa ocBelieHa KpaCHBIM CBETOM, JIJIsi KOTOPOTO JIJIMHA BOJIHBI B Bo3ayxe 0,7
MkM. Kakoit Oyner anvHa BOJIHBI B Bojie?
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IIpakTuyeckoe 3ausiTue
IHoBTOpEHUE

Heab: 0606uumes ocHo6Hble NOHAMUA (UIUUECKUX AGICHUIl, 3AKPENnUMb
3HAHUA NPU PeuleHuu 3a0ady.

3aganus:

l.

2.

10.

3a KaKoe BpeMs aBTOMOOHIIb, ABUrasch ¢ yckopenueM 0,4 M/c?, yBeau4nBaeT
CBOIO CKOPOCTH ¢ 12 110 20 m/c?

Teno maccoii 4 Kr 1o AEMCTBUEM HEKOTOPOM CHIIBI MPUOOPETO YyCKOpeHue 2
m/c? . Kakoe yckopenme mpuoOperaer Teno maccoit 10 kr mon aelicTBueM
TAKOM K€ CHJIbI?

Wmnynbe Tena paBeH 8 Krem/c, a KuHeTuueckas sHeprus 16 /x. Haittu maccy
U CKOPOCTb Tell.

HaiiTn KOHUEHTpanuio MOJEKYJ KHCIOpoaa, eciu npu nasieHun 0,2 Mlla
CpeaHsis KBaJpaTUYHas CKOPOCTh €ro MoJieKy paBHa 700 m/c.

Kakoe naBieHue c:xatoro Bo3ayxa, HaXoAsSIIerocs: B 0aaioHe BMECTUMOCTBIO
20 1 npu 12°C, eciu Macca 510 Bo3ayxa 2 Kr?

Kakyro paboty coBepmmmn Bo3ayx wmaccoit 200 T mpu ero u3zo0apHOM
HarpeBanuu Ha 20K? Kakoe koimM4uecTBO TEIUIOTHI €My TTPH 3TOM COOOITIIN?
Ha paccrosauu 3 cm ot 3apsana 4 uvKi, Haxopsuierocss B KUAKOM
JIADIIEKTPUKE, HampsokEHHOCTh  mosis  paBHa — 20xB/wm. KakoBa
JTURJIEKTpUYECKask IPOHULAEMOCTh AUAJIEKTpUKA?

ConpoTHBIIEHHE CTaJbHOTO MPOBOJHMKA MIMHOM 3M paBHO 15 Owm.
Onpenenute MIONaab €ro NONEPEYHOr0 CEYEHUS.

MenHass NpoBOJOKAa JIMHOW 3 M M CEYEHHMEM 5 MM~ MOJKIKOYEHA K
VMCTOYHUKY TOKa ¢ HampspbkeHueM 12 B. Omnpenenure 4ucio 3I€KTPOHOB,
IPOXOALIMX YEPE3 NONEPEUHOE CEUEHUE TPOBOJIOKH 3a 10 c.

Haiitu cuiy TOka B IpOBOJHMKE cONPOTUBIIEHHEM 15 OM, eciii HanpsiKeHue
Ha ero KoHnax pasHo 60 B.

2
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4.

OueHouHbIe CPeACTBA IS IPOMEKYTOUYHON ATTeCTANMH

[IpenMeToM OLEHKM CIIy’aT YMEHUS W 3HaHus, npeaycMmorpeHHsle OI'OC

no gucruiuimHe OY /.11 ®dwusuka, HanpaBieHHble HA (HOPMUPOBAHKE OOIMUX U

npoeccoHambHBIX KOMITIETCHIIHH.

A e

N

1.
12.
13.

14.
15.
16.
17.

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

25.
26.

27.

28.

29.

Bonpocs! k inddepeHnupoBaHHOMY 3a4eTy
| TIpsimoMHENHOE paBHOMEPHOE IBHKEHUE. ETO XapaKTepUCTHKH.
OTHOCHUTETBLHOCTh MEXaHUYECKOTO JBUXKEHUS U TIOKOS.
YckopeHue, € AMHULIBI €70 U3MEPEHUSL.
[IpsiMOTMHENHOE PABHOIIEPEMEHHOE IBUKEHUE U €r0 XapaKTEPUCTUKH.
JIBr>keHME Tena MO OKPYKHOCTH, €ro mnapaMerpbl. LleHTpocTpeMurenbHoe
YCKOpEHHE.
3akoHbl JMHAMUKU HproTOHA.
Cuiibl B MEXaHHKE: TPaBUTALMOHHBIE U JJIEKTPOMArHUTHbIE (YIPYrOCTH,
TPEHUA).
3akoH BcemupHoro TsaroreHust. Cuina tsokect. HeBecoMocTh, neperpys3Ku.
NMnynbe Tena, UMITYJIbC CUJIbl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeaktuBHOEe nBuxkeHne. Ero mposBieHne B MPUPOAE W HCHOJIB30BAHUE B
TEXHHKE.
Kunernueckast v noTeHIMAIbHAS SHEPTUS. 3aKOH COXPAHEHUS SHEPTUH.
MexaHnuueckasi paboTa U MOIIHOCTb.
OcnoBHble nosioxkeHuss MKT u ux ombeiTHOE AokaszaTenbcTBO. KonmuecTBo
BEILIECTBA.
Temmneparypa u ee U3MepeHue
BbpoynoBckoe nBuxkenue. uddy3us u ee BUIBI.
Nneanpublii ra3. OcHoBHOE ypaBHeHne MKT.
YpaBHeHHEe COCTOsSHUA uIeanbHOro raza: Kiameipona, Menaeneesa-
Knanewpona.
N3onporneccsl B razax. ['paduku u3omnpoieccos.
BuyTtpennsis sneprus uaeanbHoro rasza. Padora rasa.
KonuuectBo TemnoTsl (Q), €AUHULIBI €r0 U3MEPEHUS.
[TepBoe Hauano TepMoIMHAMHUKHU. AaOaTHBIN NpoLecc.
Tennosie npuratenu. KIIJI TeniaoBoro gsurartes.
[TapooOpa3oBaHue: KUIIEHUE U UCTIAPEHUE.
HaceblllieHHbIE M HEHACHIIICHHBIE Mapbl. BIa)XHOCTh BO3/lyXa M METOAbI €€
ONIPEICIICHMUS.
DIIEKTPUYECKUI 3apsij. 3aKOH B3aUMOAECICTBHUS 3apsAa0B. 3aKoH KyioHa.
DNeKTpuYecKoe TMoje, Kak ocoOblii BuA Marepuu. HanpsbkeHHOCTb
AIEKTPUYECKOT OTIOJIS.
JnsnekTpukn B BJEeKTpudeckoM mnosie. [loymsipuzanust  IHA3JIEKTPUKOB.
[IpOBOJTHUKH BAJIEKTPUUYECKOM IIOJIE.
Konnencatopel. CoenvHeHHE KOHJIEHCATOPOB B  Oarapero. OHeprus
3apsKEHHOTOKOHJIEHCAaTOpa
[TocTosiHHBIN AneKkTpuyeckui ToK. Cuita 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.

DIEKTPUYECKOE CONPOTUBIIEHUE C IIEKTPOHHON TOUYKM 3peHMs. 3akoH Oma
JUISl y4acTKallemu.

3aKOHBl MApPAUIEIbBHOIO M TOCIEJOBATEIBHOIO COEIWHEHHS PE3UCTOPOB
(IpOBOJTHUKOB).

PaboTa 1 MOIITHOCTB 3EKTPUUECKOro ToKa. 3akoH Jlxoyia-JleHna.
MarHuTHOE MOJIE U €r0 XapaKTEpUCTUKU. MarHuTHOE 1oJIie TOKa.

Bexrop marautHoM nHayknnu. Cuna Amrepa.

JlelicTBHE MAarHUTHOTO MOJIs HAa ABMKyuMncs 3apsia. Cuina JlopeHna.
OTKpbITHE SBJIECHUS DJIEKTPOMArHUTHOM WHAYKUMHU. [IOTOK MarHuTHOMN
WHTYKIIAH.

3aKOH AIEKTPOMAarHuTHOM MHAyKIuu Dapanes.

Camonnaykuusa. MHIyKTUBHOCTb. DHEPTUsI MATHUTHOTO TOJISL.
Mexanuveckue kojebaHusi u ynpyrue BoJiHbl. CBOOOJNHBIE, 3aTyXalolIHe U
BBIHYK/IEHHBIE KOJIEOaHUSI.

[Tonepeunbie ¥ MPOAOJIBHBIE BOJHBI. XapaKTEPUCTUKHU BOJIHBI. YPABHEHUE
TJTOCKOM Oeryirei BOJHBI. 3BYKOBBIC BOTHBI. YIJIBTPA3BYK U €ro MPUMEHEHHE.
CBoOoaHBIE W BBIHYXKICHHBIE  JJIGKTPOMAarHUTHbIE  KojeOaHus B
kosiebarensHOM KoHType. Dopmyna TomcoHa.

ONEeKTpOMarHuTHbIE  BOJHBL.  OTKpBITBIA ~ KOJEOATEIbHBI  KOHTYP.
N3o0perenne pamguo A. C. IlonoBeiM. IloHsiTHe 0  paguoOCBSI3U.
[IepBoHauanpHbIE B3Il Ha TPUPOLY cBeTa. KopmycKyJspHO-BOJIHOBOW
JyaJTu3M.

Bonnossie cBolicTBa cBeTa: uHTEphepeHus, AUPPaKIKs, TOJIIpU3ALIHSL.
3aKOHBI TEOMETPUUECKON ONTHKH.

JIuH3bl U UX xapakrepucTuku. Popmysia TOHKOM JHH3bI. ONTHYECKAs CUIIA U
YBEIIMYEHUETUH3.

SABnenue dotodpdexra. VYpaBuenue OiiHmTeriHa. KpachHas rpanuia
dboToaddexra.

JlaBiieHue cBeTa U €ro MCIOoIb30BaHKe B Hayke U TexHuke. OnbiTel JleOenena.
Crpoenue aroma. Mojaenu ctpoenus aroma Tomcona u Pesepdopna.

Bunbl painoakTBHBIX U3Ty4YeHUN: anb(a-, 0eTa- ¥ raMMa U3JIydeHHsl.
OtkpeiTe paguoakTuBHOCTH bekkepenem. Brman Ilsepa Kropu u Mapumn
CKJIOOBCKOMB 001aCTh U3yUEHHUSI SIBJICHUS PaIMOAKTUBHOCTH.

Crtpoennie aToMHOTO sipa. JlepeKkT Macchl aTOMHBIX SIAEP.

Peakiiun paamoakTUBHOTO pacmaga: anbda-, Oera-pacnan. IlpaBuna
CMEILIEHHS] aTOMHBIX IJIEP.

S nepneii peaktop. [IpumeHenue ssaepHon s3Heprum. TepMosiIEpHbIE PEAKIIUU.
Crpoenue u pasurne Bcenennoi. Hama 3Be3gnast cucrema — [anmakrtuka.
Pacummpsitomasics Bceenennas. Mogens ropsiueit Beenennoi. CtpoeHue u
MPOUCXOXKAEHHE [ 'aaKkTHK.

OBomtonus  3Be3A. lepmosiaepHbiii  cuHTe3. [Ipobimema TepmosiaepHOI
sHepreTuku. JHeprus ConHma wu  3Be3d. Ilpoucxoxnenne ConHEYHOH
CHUCTEMBL.
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3agauu

3aoaua na npumeneHnue 3aKOHA I1EKMPOMAZHUMHOU UHOYKYUU.

[Ipu paBHOMEPHOM U3MEHEHUH MAarHUTHOT'O MOTOKA, MPOHU3BIBAIOIIETO KOHTYP
npoBoaHuka, 0,6 B6 3/1C unaykiuu B KoHType Obla paBHa 1,2 B. Halitu Bpems
U3MEHEHHS] MarHUTHOTO MOToKa. HaliTu cuity Toka B KOHTYpe, eCiu
conportusieHue nmposoaHuka 0,24 Owm.

Jdano: Pemienue:

b, —d, |
Vi 1,2B81 = At

Ad 0,6
D® =0,6 BoDt= “i =12=0,5(c)

1,2

R=0240ml=¢; /R ; I1=224=5(A)
Dt-? I - ? OTBeT: BpeMsi U3MEHEHUSI MArHUTHOTO 1oToka 0,5 ¢,
cuJia TOKa paBHa 5 A.

3aoaua na npumenenue ypasHenus IuHwmenna 011 pomoirghghexma.
DNEeKTPOH BBUIETAET U3 LIe3Us C KHHEeTHYecKol sHepruelt 2 sB. Kakosa yactora
BOJIHBI CBETA, BbI3bIBaromiero Ggororddexr, ecnu padboTa Bbixoaa paBHa 1,8 s3B?
Jlano: Pemenue:
A=1,85B=3,42-10""Tx hv = A,.x+ Exun

Aperx+ Exun  (3,42+ 3,8)-1071°

Eun =2 5B=3,8-10"1°I]x v= h — 6621073  _]9.10 !5
h=6,6-10 *Ix-c

n-? OtBet: v=1,09:-10 > 'y

3aoaua na npumenenue ypagHeHus COCMOAHUA UOEATbHO20 2a3d.
Kakoe konmyecTBa BeliecTBa COACPKUTCS B rase, eciu npu aasienun 100 klla u
temriepatype 300 K ero o6bem pasen 50 n?
Hano: CU Pemenue:
p=100kIIa p=100000 ITa pV = VvRT ; v=pV/RT
100000-50-10"3

T=300Kv= 831300 =) (Momp)
V=50 1 V=50-10"m>

v-?0TBET: V=2 MOJIb.

3aoaua na npumenenue nepeozo 3aKOHA MePMOOUHAMUKU.

WneansHblii ra3z coepiumi padoty 1 x/[x npu nepegade eMy KOJIMYECTBA TEILIOTHI
1,8 k/I>x. Ha ckonbko n3meHnnach ero BHyTpeHHss 3Heprusa? Harpencs ras wim
oxnaauics?
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Jlano: Pemenue:
A=1x/lx Q= AU+tA AU=Q - A
Q=1,8 x/Ixx AU=1,8-1= 0,8 x/]x

AU-? OTBet: BHYTpEeHHSs SHEPru raza yenuumiach Ha0,8k k.

3aoaua Ha npumeHenue nepuooa u Yacmomol KojiedGanuil 8 KoiedameibHom
KoHmype.

Yacrora konedanuii B koHType coctasisieT 500 ['1, ”HIyKTUBHOCTb KaTYIIKH
koHTypa 0,24 I'n. Onpenennure eMKOCTh KOHAEHCATOPA KOHTYPA.

Jlano: Pemenue:

v=500 TuT=2 VL€ =1/ v=1/22 VL y c=1/amvL)
L =0,24 Tu C=1/(4-3,142-5002-0 24) =4,2-107 (d)

C-? OtBer: C=4,2-107 ®

3aoaua na RPpUMEHEHUE 3AKOHA COXPAHEHRUA MACCOB6020 UUcCi1a u

IJIEKMPUUecKo2o 3apaod.
253
DneMEeHT MEH/IENIeBHiA OB MOTYYeH MPHU OOTyYCHUH SHHINTEHHUS 72

YaCTULIAMHU C BBIJIEJIEHUEM HEUTpOHA. HamucaTth peakuuro.
Pemenue:

253 4 256 1

Es ,
a_

3aoaua Ha npumeHeHue 3aKOHA COXPAHEHU UMNYTIbCA.

N3 HenmoABMIKHOTO Pykbsi Maccou 5 Kr co ckopocThio 700 m/c BbLIETACT ITyJIst
Maccoil 9 1. C Kakoil CKOpOCTbIO OyJIeT B 00paTHOM HampaBJIEHUH IBUTATHCS
PYXBE?

Jlano: Pemenue:

m; =5 Kkrm;v; + my vL,=m; vV, + Mmyv,

m, =91 =0,009 xr 0 =m;-v;" + my vy’

v =v, =0 M/c

v,” =700 M/c |u;” |=my v’/ m; = 0,009-700/5 = 1,26 (m/c)

V1" -? OTBET: CKOPOCTh PYXKbs v =1,26 M/C

3aoaua na npumenenue 3aKOHA COXPAHEHUSA IHEPZUU.

Ha BeicoTe 8 M Haj 3emieil mokoutcs kKameHb. [Ipu cBOOOAHOM MaeHUN KaKyro
CKOPOCTb OH OyJI€T UMETh B MOMEHT yJlapa O 3eMJII0?

lano: Peiuenue:

u;=0 m/c E, = E( + E,

h,;=8 m Ha BricoTe 8 m: E;; = 0 + mgh,

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



E. =E., mu,?/2=mghju, = ¥ 2gh

7. .
w-?u, = 2:98-8 =12,5 (m/c)
OtBeT: u, =12,5 m/c.

1

3aoaua nHa onpeoenenue padomosl 2a3a ¢ ROMOWLBIO 2PAPUKA 3A6UCUMOCU
0agJieHus 2a3a om ez2o 00vema.
PaccuuraiiTe coBepiiieHHyI0 ra3oM padoTy:

1
6
1
2

P-10
31la

V.M
3

0

Jdano: Pemienue:

P=5-10° Ila Ilponiecc Ha rpaduke nzodbapubiid. Jlis
V =1m? uzobapHoro mpoiiecca:

\/2:6M3 A= P‘(Vz— Vl)

A =510%(6-1)=25-10°( Ix) = 25 xJIx
———————————————— OtBet: A =25 x]Ix

3aoaua na onpeoenenue UHOYKUUU MAZHUMHO20 NOJIANO 3aKOHY Amnepa.

Cuna Toka B poBOJIHUKE 4 A, IJIMHA aKTUBHOM YacTu npoBoaHuka 0,2 m,
MAarHUTHOE T0JI€ JEUCTBYET Ha MpoBOoAHUK ¢ cuiiol 0,1 H. Onpenennre nHIyKIuIO
MarHUTHOTO MOJIsl, €CJIU JTUHUM UHIYKIUH MOJI U TOK B3aUMHO
MEePIECHANKYJISIPHBI.

Jdano: Pemienue:

[I=4AF , =BILsina ;

L=0,2mMB= F ,/(ILsind)

F =0,1H B=0,1/(4:0,2-sin90°)=0,125 Tx

¢=90°
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---------------- OtBer: B=0,125 Tn
B-?
3adaua na onpeodenenue noKazamessn nPe1OMACHUA RPO3PAYHOU CPEObl.

KakoB nokazarenb nperioMaeHus NPO3pavHOn CPEIbl, €CIIU MPHU yriie majaeHus 45°

yTOJI IPENOMIIEHUS cocTasisieT 30°.
Jlano: Pemenue:

¢=45° n = sind/sinf

B=30° n = sin45°/sin30° = 1,4

n-? OTBET: nokazarenb npesiomieHus n = 1,4

3aoaua na npumenenue 3axona /Ircoyna-Jlenya.

OJ1C ucrounuka toka 12 B, ero BHyTpeHHee conpotuBieHue 1,2 Om. Kakoe
KOJIMYECTBO TEILJIOTHI BhIAEIUTCS B ey 3a 10 ¢, eciu BHEIIHEE CONPOTUBIICHHE
uenu 24 Om?

dano: Pemenue:

¢ = 12BQ=IRt
R = 24 OmI=¢/(R+7) = 12/(24+1,2)= 0,476 A
r=120Om

t=10 ¢ Q= (0,476)>24-10= 54,4 JTx

Q-? OtBet: Q=544 Ix

3aoaua na npumenenue paguKos uzonpPoyeccos.

p,
Ila
C razom HEKOTOPO Macchl ObLIT MPOU3BEICH 3aMKHYTHIM MPOIIECC:

23 1
4

>

T
K

Kak npu nepexonax uzMeHsicsa 00bEém raza?
Pemenne:
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1-2 — 00bEM raza He U3MEHSICS

2-3 — 00b€M raza nponopIMOHAIBHO YBEITUYUBAIICS
3-4 — 00beM raza He U3MEHSIICS

4-1 — o0BeM raza NpoNOPLUHUOHATBHO YMEHbBIIAJICS.

3aoaua na npumenenue mooyna FOuza mamepuana, uz KOmopozo uzzomoenena
npoeooKa.
[IpoBonoka momansto nonepeynoro ceuenus 0,5 mm? nox aericrsueM rpysa 500
H ynnununace Ha 0,5 mm. Onpeaenure moayas FOHra, ecnu nepBoHadaibHas
JUTMHA TTPOBOJIOKH ObLa 0,9 MM.
Jlano: Pemenue:
S=5-10 7 M2 6 =E-|¢| E= o/|¢| e=AL/L o =F/S,
F=500 Hrorna
F-L
AL=0 5mMm=5-10"*m E= 5-4L
L=09m
-------------------------- E=500 -0,9/(5:107 -5-10*) =1,8:10'* (T1a)
E-? OtBer: Mmoaynb FOnra pasen E=1,8:10!% [1a

3aoaua na npumenenue 3axonoe mexanuku Hoiomona.
Ompeenurs Maccy Tena, Koropomy cuiaa 50 MH coobmmaer yckopenue 0,20 m/c?,
Hano: Cu Pemienne:

" —3 =
F=50m50 10  HF=m 2
F 50-103 ;
a=020m/cm=a= 020 =250 107 ()

m - ? OtBeT: Macca tena 250 r.

3aoaua na npumenenue 3axona Kynona.

Ha kaxoM pacCTOSHMM HY>KHO PacIiojaoKuTh aBa 3apsaaa 3-107 K u 6-107 K,
4TOObI OHM OTTAJIKUBAIKMCH ¢ cuioi 12-10712H?

Jdano: Pemienue:

L4174z

q=310"KnF=k 77

» . =10 |, ., —-12

. G174z . 109 _ 3-10 6_1]2_{] - 10_9
@ =6-10"12 Kn r’ =k F =9 12-10 - 15
H-1?
-10° . 10-10 105
k:9 Kﬂz r= \/1’5 10 :0,39 10 (M)
F=12-10"?H
. —5

r- 7 OTBeT: paccTosiHue Mexay 3apsigamu 0,39 10 M.
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3aoaua na onpeoenenue oo6uLeco0 CONPOMUBICHUA CMEUIAHHO20 COCOUHEHU
pe3ucmopoe.
Onpenenuts 00111€€ COMPOTUBIICHUE YUaCTKa IETHU:

4 Om
6 Om

3 Om 6 OM

Jlano: Peienue:
RiRy 6%
Ri= 6 OM Rygy ;= F1TR2 =646 = 3 (Om)
Rz = 6 OMR06LL12 :ROGLHI +R3 = 3+4 =77 (OM)

RogmzRe 7.3

R; =4 OM Rygy = "oom2 ¥R =743 =9 | (Om)
R,=3 Om

Rogw - ? OTBeT: 0611ee conporuBieHue yuactka 2,1 Om.

3aoaua na onpeoenenue UHOYKUUU MAZHUMHO20 NOJIA RO hopmyne 0
pacuema cunwl Jlopenya.

DIIEKTPOH JIBUKETCS B BAKyyMe CO CKOPOCTHIO 3-10° M/CB 0HOpOAHOM
MarHUTHOM MoJie ¢ MarHuTHo unaykuuei 0,1 Tn. Yemy paBHa cuia,
JNENUCTBYIOIIAsl CO CTOPOHBI MArHUTHOTO TOJISI HA 3JIEKTPOH, €CIIU YOI MEXKIY
HaIlPaBJICHUEM CKOPOCTH U JIMHUSIMH HHAYKIUU paBeH 90°7?

Jdano: Pemienue:

q=c=1,6"1" KnF,=quB "¢

u=310w/cF, = 1,6 " 10777 3.106 " 0,1 "sin90° = 0,48 ~ 10"* = 4,8(nH)
B=0,1 Tn

F, - 7 OrBer: cuna Jlopenua pasna 4,8 nH.

3aoaua na onpeodenenue padbomol INEKMPULECKO20 NOJIA O NEPEMEU,eHUIO
3apaoa.

KakoBa pa3HOCTh MOTEHIIUAJIOB IBYX TOUEK AJIEKTPUUYECKOTO TOJIS, €CIIU MPHU
nepemereHnu 3apsaaa 2-10° Kir Mmexay 5TuMM TOUuKaMu [OJIEM COBEpIIEHaA paboTa
810 JIx?

ldano: Pemenue:

q=210°KnA=q U
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A ga07@

A=810%IxU=9=210"%=

4 10772 (B)

102
1{]B

U - ? OTBeT: pa3HOCTh NOTEHIIMAIOB 4

3aoaua na onpeoenenue KII/[ uoeanvrnozo mennioeozo oguzameis.
Temneparypa Harpesarens 150°C, a xonogmnbauka 20°C. Kakyro padoty
COBEPIIUT UCATHHBINA TEIJIOBOW JBUTATENb, €CITU padovee TEJO MOTYYHUT OT

. 10°

Harpeatens 1,0 KK TenI0ThI?

Jlano: CH Pemienne:
T;-T; 423-293

t, =150°C 423 Kn= T1 = 423 =03]

t, =20°C293 K
A

Q;=1,0"19% g 1,0 19° Jse ny = @
.- . 8, . 8
A=Q, M=1,0"10"" 9312031107 (1x)

, - 108
OtBeT: pabota raza pasaa 0,31 Jx

3aoaua na npumenenue 3axona @apaoesn (3aKon r1eKmpou3a).

3a 10 muH. B ranpBannueckoit BanHe Boiienuiock 0,67 T cepedbpa. OnpenenuTsb
MOKa3aHUs aMIIEPMETPa, BKIIFOUEHHOTO MOCIEI0BATENILHO C BAHHOM.

Hano Cu Pemenue

t=10mue. 600cm=k I t

m 0,67 -1072
_3 —_—
m=0,6710,67" 1077 ] = ket = 1113107 600 = | (A)
k=1,113 MK 1,113 - 107° gr

I - ?0T1BeT: cuma Toka 1
A.

3adaua na npumenenue 3aKkona 6CEMUPHOZ0 MAZOMEHUA.
OnpenenuTh CUILy TATOTEHUS MeXLy 3emieii 1 COHIEM, €CITH KX MACCHI PABHBI
6,0-10%* 1 2,0-10%° Kr coOTBETCTBEHHO M paccTosHKE Mex Ty HumMu 1,5-10!! M.
lano: Pemenue:

M_-M.
M,=6,0-10%kr F=G R?
M= 2,0-10*%%r




6,0-10%%.2,0-1030

R=1510"MF =6,67-10"1 151077 _ 3559
G = 6.67-10" 'H-w/kr?

. 1021

. 102 1
F - ? OTBet: cuna npursixenus 35,6 H.

3aoaua na onpeoenenue nepuooa Koaeodanuii MamemamudecKko20 MaasmHuKda.
Jlnuaa mastanka dyko B McaakueBckom cobope B CankT-IleTepOypre Obl1a 98 M.
Haiinute nepuo v 4acToTy KOJIeOaHUH.

ldano: Pemenue:

L
- = -314- E%
L=98mT=2p V7=2 ® =20 (c)

T-?
n - ? OTBeT: nepuoj konedanuii 20 ¢, yacrora - 0,05 I'm.

3adaua na onpeodenenue cCKOpocmu u ONUHbL MEXAHUYECKOU BOJIHDL.

Yenosek, crosmuii Ha 6epery Mopsi, ONIPEACIINI, YTO PACCTOSHAE MEXKITY
CJIENYIONIMMHU JPYT 3a ApyroM rpeOHbIMU BOJTH paBHO 8,0 M. Kpome Toro o
noacuutan. Uro 3a 60 ¢ MuMo Hero mpomwio 23 BOJHOBBIX IpeOHs. OnpeaenuThb
CKOPOCTb PacrpOoCTpaHEHUs BOJIHBI.

lano: Pemenue

t o0
1=8,0MT=n=23=2¢6](c)
t=60cl=1" U

i 80

n=23u=1t=2%61=31 (m/c)

u- ? OTBeT: CKOPOCTH BOJIHKI 3,1 m/C.

3adaua na npumenenue 3axkona Oma 0na ywacmka yenu.

[TocnenoBaTenbHO TyroBOM jamie conpoTuBieHneM 4 OM BKIIIOYEH peocTar
conportuBieHueM § OM. OnpenenuTh CUITy TOKa B JIAMIIE, €CJIM HANPSHKEHUE B
cetu 120 B.

lano: Pemienue:

R1 =4 Om R06LLI = R] + R2 =4+8 =12 (OM)
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u 120

R, =8 Oml =R = 12 = 1( (A)
U =120 Om

I - ? OtBer: cuna Toka paBHa 10 A.

3aoaua na onpeoenenue nepuooa Koaedanuit NPYHcUHHO20 MAAMHUKA.
Uemy paBeH mepro] KojebaHus rpy3a Ha IpYyKHHE, €CJIM Macca rpy3a Sr, a
XKeCcTKoCcTh SH/M.

Hano: CU Pemenue:

. co-10—3
0-1073 \E ‘314- [0
m=50r5 kr T =2p =2 =0,628 (c)
k=5H/™m

T - 7 OtBer: nepuoa konedbanuit masitHuka 0,628 c.

3adaua na onpedenenue ckopocmu u OAUHBL I1EKMPOMAZHUMHOU 60JIHbL.
I'enepaTop YBY pabotaet Ha yactote 170 MI'11. KakoBa jyiriHa BOJTHBI
3JIEKTPOMArHUTHOTO U3TyUYEeHUS?

Jlano: CHU Pemuenue:

¢ ¢ 3108
10 1= 1=170"10°= | 8 (1)

. 1n6
n=170 MI'n 170 ol =

108
=3 10M/

C

1 - ?2 OrBeT: mymmHa BOJHEI 1,8 M.

3aoaua na onpeoenenue OMHOCUMETbHOU U AOCOTIOMHOU 6]1ANHCHOCHU 6030YXA.
[TapumanbHOE aBeHUE BOASHOTO mmapa B Bo3ayxe npu 19 °C 6suio0 1,1 xIla.
Haiitu oTHOCUTENBHYIO BIAXHOCTb. [{aBlieHNEe HACKIIIEHHOTO BOSHOTO Napa Mnpu
JaHHoOU TeMmnepatype 2,2 kl]a.

Hano: CU Pemenue:

Pn 1,1-10°
10° .. _p o/ — 2,2:103 1000/ — 500
[Taj = Far 100% = = 100% = 50%
3
107 1,

pn=11xlMal,l’
P =2,2xk[Ma22"

J - 20T1BeT: BiaxxHoctb 50%

3aoaua na npumenenue ypasnenus Menoeneesa-Knaneiipona.
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B cocyne BMectumocthio 500 cm? comepxutcs 0,87 r BOLOPOAA IIPH TEMIIEPATYPE

o \ -5
17 . . Halitu naBnenue raza. Monsgpnas macca Bojgopona 20 10

Jlano: Cu Pemenue:

m
. 1074 —-RT
MpV = M
mRT 0,87-103.8,31-290

. —3 _ ) 6
t=17 C 290 K
I
R = 8,31 MoaeK

p-?

OTBeT: naBieHue rasa 2,1

V =500 cm?500

6
10 I1a.

3aoaua na npumenenue 3axkona Oma 013 noJIHOI yenu.

DJ1C 6artapeu 6B, ee BHyTpeHnHee conpoTtusienue 0,5 OM, conpoTUBIICHUE
BHemHen nenu 11,5 OM. Halitu crity Toka B 1ieNH, HANPSIKEHUE HA 3aKUMax
Oarapeu u najicHUE HANPSHKEHUSI BHYTPHU OaTape.

Jdano: Pemenue:

c 6

e= 6Bl =R+r=115%05 = 05 (A)

r=050mU=1 R=05" 115 _ 5,75 (B)

R=1150mu=1"T=05"95-025(B)

12

OtBer: cuna Toka 0,5 A, najieHue HanpsiKEHUS Ha
-9

im;IMax Oarapeu 5,75 B, BuyTpu 6atapeu - 0,25 B.

u-?

KI'/MOJIb.
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Kpurepuu oueHKH 0TBETA CTYACHTA HA JU(PPepeHInPOBAHHOM 3a4eTe

XapakTepucTHKA OTBeTa
JlaH TONHBIN, Pa3BEPHYTHIM OTBET HAa MOCTABJICHHBIN BOIPOC, ITOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HAHUMU, JJOKA3aTEIBLHO PACKPBITHI OCHOBHBIE
IIOJIOKEHHSI BOIIPOCOB; B OTBETE MPOCIEKUBACTCSA YETKasA CTPYKTYpa,
JIOTAYECKas IIOCJIE0BATEIBHOCTD, OTpakarouas CYIIIHOCTb
PACKpBIBAEMBIX MOHITUH, TEOPUH, SABJICHUM. 3HAHUE IEMOHCTPUPYETCS
Ha (oHE T[OHUMAHUA €ro B CUCTEME JaHHOM HayKu H
MEXIMCIUIUIMHAPHBIX CBs3ei. OTBET U3JI0KEH JINTEPATYPHBIM S3BIKOM C
UCIIOJIb30BAaHUEM COBPEMEHHOM MpPOGeCcCUOHANBHOW TEPMHUHOJIOTHH.
MoryT ObITb [ONYIIEHBl HEAOYEThl B OMNPEIEICHUU MOHITHH,
UCIIPABIICHHBIE CTYJIEHTOM CaMOCTOATENIBHO B MPOLIECCE OTBETA.
JlaH MOJHBIN, pa3BEpHYTHI OTBET HA MOCTABJIEHHBIN BOIMPOC, MTOKA3aHO
YMEHHE BBIJCIUTh CYIIECTBEHHBIE W HECYIIECTBEHHbBIE IPU3HAKH,
IPUYUHHO-CJIEICTBEHHbIE  CBsI3U. (OTBET YETKO CTPYKTYpUPOBaH,
JIOTUYEH, W3JIOKEH JUTEPaTypHbIM S3BIKOM C  HCIOJIb30BAHUEM
COBPEMCHHOM MPOPECCHOHAIBHOM  TEPMUHOJOTHH. MOryr OBITh
JOMyIIeHbl  2-3  HETOYHOCTHM WJIM  HE3HAYUTENbHbIE  OIIMOKH,
VICITPABJICHHBIE CTYJCHTOM C IIOMOLIBIO MPETOIaBaTENS.
JlaH HEZOCTAaTOYHO MOJHBIA M HENOCTATOYHO Pa3BEPHYTHIM OTBET.
Jlornka ¥ T1OCHEAOBATEIBHOCTh M3JI0KEHUS HMMEIOT HapyLICHUS.
JonmyuieHsl OmKUOKK B PAaCKPBITUM MOHSATUH, YIOTPEOJICHUN TEPMUHOB.
CrygaeHT He cmocoOEH CaMOCTOSITENbHO BBIJEIUTh CYUIECTBEHHBIE H
HECYIIECTBEHHbBIE MPU3HAKU U IPUUMHHO-CIIEICTBEHHBIE CBS3U. B oTBETE
OTCYTCTBYIOT BBIBOJIbI. YMEHHE pACKPBITh 3HAU€HHE OOOOIEHHBIX
3HaHUM He TnokazaHo. PeueBoe odopmieHue TpeOyeT MOMPaBOK,
KOPPEKLIHH.
OTtBeT mpeacTaBisieT coO0M pa3pO3HEHHbIE 3HAHUS C CYLIECTBEHHBIMU
omuOkamMu 10  Bompocy.  [IpucyTcTByloT  ¢parMeHTapHOCTb,
HEJIOTMYHOCTh U3J0KeHHA. CTyeHT HE OCO3HAET CBSA3b 00CYKIaeMOro
BOMpOCa C APYTMMU OOBEKTaMH NUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJIBI,
KOHKPETH3alMs M JOKa3aTEIbHOCTh U3JIOkKeHusA. Peubp HerpamortHas,
npodeccruoHanbHas TEPMUHOJIOTHS HE UCHOJIb3yeTcs. JJonoJHUTEIbHbIE
Y YTOYHSIOIIAE BOMIPOCHI MPENOAABATEN HE INMPUBOIAT K KOPPEKIIMHU
OTBETA CTYIECHTA.
VI
OTBeT Ha BONIPOC MOJHOCTHIO OTCYTCTBYET
W
Otka3 oT oTBETa

Ouenka
5
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