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®oH/1 O1LIEHOYHBIX CPEJICTB
| IacnopT kKoMIIeKTa OHIOB OLIEHOUYHBIX CPEACTB
1 Ob1acTr NpuMeHeHust

Kommekt ¢pongoB omnenounbix cpenctB (POC) mnpenHasHayeH i MPOBEPKHU
PE3YyJIbTaTOB OCBOCHHA yqe6Hoﬁ AUNCHUITIIMHBI (1)I/IBI/IK3. BXOOAIICTO B COCTAaB,
npodeccroHanbHOl 00pa3zoBarenbHON mporpamMmbl. OOBEM YacoB Ha ayJUTOPHYIO
Harpysky 170.

2 O0beKTHI OLIECHUBAHUA

Kommexktr ®OC mMo3BOJISIET OIEHUTH CIEAYIONIME Pe3yJbTaThl OCBOCHHS Yy4eOHOMU
TUCHUIUIMHBL B cooTBeTCTBUU ¢ DPI'OC crennaibHOCTSIM U paboyelt mporpaMMoin
JTUCHUTUIUHBI (PU3KKa

YMeThb:

- OIIUCBIBATh M OOBICHSATH (i)I/BI/ILIeCKI/IG SIBIICHUSI U CBOMCTBA TEJI: MEXaAHHUYECKOTO
ABMXKXCHHS, ABUIKCHUC HeOCCHBIX TEN U HCKYCCTBCHHBIX CIITYTHHKOB 3GMJII/I; CBOMCTBA
ra3os, }I(HIIKOCTGIZ H  TBCPABIX  TCI; QJICKTPUYCCKOIO  IIOJIA; IIOCTOAHHOTI'O
QJICKTPHUYICCKOI'O TOKA,

- OTJIM4aTb THUIIOTC3bI OT HAYYHBIX TGOprI; ACJIaTb BbIBOABI Ha OCHOBC
OKCIICPUMCHTAJIbHBIX JAaHHBIX . IMPUBOAUTD IIPUMCPHI, ITOKAa3bIBAOIIUC, qTO:
Ha6J'HOI[€HI/I$I M SKCIICPHUMCHT SABJISAIOTCA OCHOBOM JJI1 BBIABUXKCHUSA THIIOTC3 U TeOpHﬁ,
IIO3BOJIAIOT ITPOBCPUTH UCTUHHOCTDb TCOPCTHYCCKUX BBIBOIOB, (bH3I/ILI€CKa$I TCOPpHUA OaCT
BO3MOXKHOCTb OOBSACHATHL H3BECTHBIC SIBJICHUS npupoabl MW HAYYHBIC (baKTBI,
MMPEACKA3bIBATh CIIC HCU3BCCTHBIC SABJICHUA,

- IPUBOAUTH MPUMEPHI MPAKTUUECKOTO HUCTIOIB30BAHMS (PU3UUECKUX 3HAHHIM:
3aKOHOB MEXaHHUKH, TCPMOAMHAMUKH U DJIEKTPOJUHAMUKHI B YJHEPTETUKE;

- BOCTIPUHUMATh U HAa OCHOBE MOTYYEHHBIX 3HAHUH CaMOCTOSTEIHHO
OIICHUBATh UH(MOPMAIIHIO, cosepxkartyiocs B coodmmenusx CMU, Unatepuere,
HAyYHO-TIOMYJISIPHBIX CTAThIX.

3HATh:

- CMBICII TIOHSATHUM: (U3MYECKOE SBIICHHE, THUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO.
BzaumopencTBue, 3€KTPOMariuTHOE IOJIE, ATOM, SJIEKTPOH.

- CMbICT (PU3MYECKUX BEJIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, cuiia, uMitysbc. Pabora,
MEXaHU4ecKas SHEPrus, BHYTPEHHSII HHEPrus, aOCOJIOTHAS TeMIeparypa, CPEeaHss
KMHETUYECKass DHEPrusl YacTUI] BEIIECTBA, KOJMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3apsAT; DIIEKTPUUECKOE T10JIE; DIIEKTPUUYECKUN TOK.

- CMBICJI (I)I/I3I/I‘-IGCKI/IX 3aKOHOB KJIaCCHMYECKOM MCXAaHHUKH, BCCMHPHOI'O TAT'OTCHMHA,
COXpaHCHUA OHCPruv, HMIIyJIbCa HW OBJIICKTPUYCCKOro 3apsanaa, TCPMOJIUWHAMHKH,



AIIEKTPOJAMHAMUKH;, BKJIAJ POCCHICKUX M 3apyOeXHBIX YYEHBIX, OKa3aBIIUX
HauOoJIbIlIee BIUSHUE HA Pa3BUTUE (PUBUKU.

3 (I)OpMI)I KOHTPOJISI U OICHKHU PE3yJabTaTOB OCBOCHUS

KonTposb 1 onieHKa pe3yJIbTaTOB OCBOCHHS — 3TO BBISIBJIICHHUE, U3MEPECHUE, OLICHUBAHUE
3HaHWH, yMEHUN (GOPMHUPYIONUXCS OO0MMX W MPOoheCCHOHATHHBIX KOMIIETEHIIUH B
paMKax OCBOCHUSI Y4€OHOU TUCIUTIIMHEI

B coorBercTBUM € y4eOHBIM IIJITAHOM CHEIUAIBHOCTSIM M paboueil mporpamMmon
peaIycMaTPUBAETCS TEKYIIUI U UTOTOBBIA KOHTPOJIb PE3YJIHTATOB OCBOCHUS.

3.1 ®opMbI TEKYIIET0 KOHTPOJISA

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPEACTABISIET COOOM MPOBEPKY YCBOCHHUS Y4EOHOTO
Marepuana, perysipHO OCYIIECTBISIEMYIO Ha IPOTSHKEHUH Kypca 0Oy4UeHHUS.

Texymuii KOHTPOJIb PE3YyNbTATOB OCBOEHUS AUCIUIUIMHBI B COOTBETCTBUM C paboyeit
IIPOTPAMMON U KAJIEHIAPHO-TEMATUYECKUM ILIAHOM IPOMCXOIUT IPHU HCHOJB30BAHUU
CJIEYIOIINX 0053aTeNbHbIX (POPM KOHTPOJIS:

— BBINIOJIHEHUE U 3aIMTa IPAKTUYECKUX padoT,
- IPOBEPKA BBIMIOJIHEHUS CAMOCTOATEIBHON PabOTHI CTYJIEHTOB,
- IPOBEPKA BBINIOJHEHUS KOHTPOJIBHBIX padoT.

Bo Bpems npoBeneHusi y4eOHbBIX 3aHATUNA JTOTIOJHUTEIBHO MCHOJIB3YIOTCS CIIEIYIOUINE
(OopMBI TEKYLIEr0 KOHTPOJIS — YCTHBIN OMPOC, PEHICHUE 3a7a4, TECTUPOBAHUE IO TEMaM
OTJIEJIbHBIX 3aHATHH.

HpOBepKa BBIIMOJIHECHUSI KOHTPOJBHBIX paﬁoT

KonTtposnpHas paboTa mpoOBOIUTCS C LIEJIbI0 KOHTPOJISI YCBOCHHBIX YMEHUNM U 3HAHUU U
MOCJEAYIONIEr0 aHajiu3a TUIMWYHBIX OIMOOK W 3aTpyJHEHUN CTYJIEHTOB B KOHIIE
M3y4eHUs TeMbl uiau pasjaena. CoriacHO KaJleHIApHO-TEMaTUYECKOMY IUIaHy Y /[
MPETYCMOTPEHO MTPOBEICHNUE CIAEAYIOMNUX KOHTPOJIBHBIX PadoT:

e Kontponbnas padora Ne 1 mo reme «MexaHukay.

e KonrponbHas padota Ne 2 no teme «YpaBHEHHE COCTOSHMS MACAIBHOIO rasa.
["a30BbIE 3aKOHBI.

e KoHtponbsHasg padota Ne 3 o teme «OCHOBBI TEPMOAMHAMUKI.

e KoutponbHas pabota Ne 4. o Teme «3aKOHBI IOCTOSIHHOTO TOKa.

e KoutposbHas pabota Ne 5 1o Teme «IIEKTpOMarHuTHAs UHIYKITUS.
e Konrtponbnas pabora Ne 6 mo teme «Konebanus.

e Konrponbnas padora Ne 7 no teme «JIuH3bD».

3.2 ®opma NpoMe:KYTOUHOM aTTeCTALMHA



[IpoMexyTouHas aTTecTtanus NO y4yeOHOW AMCHUIUIMHE (U3MKa — HK3aMEH,
cnenuduKanus KoToporo coaepxxurcs B komruiekte ®OC.

CryneHTBl JOMYCKalOTCA K CHade HK3aMEHa NPU BBIIOJIHEHUM BCEX BUIOB
CaMOCTOSITENIbHOM ~ paboThl,  MPAKTUYECKHMX W  KOHTPOJIbHON  palor,
PEeIyCMOTPEHHBIX pabouel mporpaMMon U KaJIeHJapHO-TEMATUYECKUM TLIaHOM.

[Ipu yciaoBUM CBOEBPEMEHHOTO M KaUE€CTBEHHOI'O BBIMIOJIHEHUS CTYICHTOM BCEX
BUJIOB paldOT, MPEyCMOTPEHHBIX paboyeit mporpaMMoi.

4. Cucrema onenuBanusi koMmiuviekTa ®OC TeKkyero KOHTpPOJIs U
MPOMEKYTOYHOM aTTECTAUU

Cucrema OLCHUBAHHIA KaXJO0Iro BHAA pa60T OomnmuCaHa B COOTBCTCTBYIOIIHUX
MCTOOAUYCCKUX PCKOMCHAAIINAX U B CHGHI/I(I)I/IKaHI/II/I K KOHTPOJIbHBIM pa60TaM u
HWTOrOBOM aTTcCTaluu.

[Ipn oueHMBaHMM MPAKTUYECKOW M CaMOCTOSITENBHOW pabOThl CTYJEHTA YYUTHIBAETCS
CleayIolee:

- KAYECTBO BBINTOJHEHHUS MPAKTUYECKOM YacTh pabOoThI;

- KauecTBO 0hOpMJICHHUS OTYETa 0 paboTe;

- KAYECTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI IIPH 3aIUTE PAOOTHI.
Kaxnapiii Bua paOoThI OLIEHUBAETCS 1O MATH OabHOM IIKaJe.

«5» (OTIMYHO) — 32 TIIYOOKOE€ M IOJHOE OBJAJACHHUE COJEpPKAHHEM Y4eOHOro
Marepuana, B KOTOPOM CTYyIEHT CBOOOJHO U YBEPEHHO OPUEHTUPYETCS; 32 YMEHUE
IPAKTUYECKU MPUMEHSATh TEOPETUUECKHE 3HAHUS, BHICKA3bIBATh 1 OOOCHOBBIBATH
cBou cyxneHus. OneHka «5» (OTIWYHO) TpearnoiaraeT rpaMOTHOE W JIOTUYHOE
U3JI0KEHUE OTBETA.

«4» (XOpolIO) — €ClM CTYACHT IOJHO OCBOWJI Y4Y€OHBIM Marepuan, BIaJeeT
HAYYHO-TIOHATHIHBIM alapaToM, OPUEHTHUPYETCS B HM3yYEHHOM MaTepuaie,
OCO3HAHHO MPUMEHSET TEOPETHUECKHE 3HAHUS Ha MPAKTHUKE, TPAMOTHO M3JIaraet
OTBET, HO COJIep)KaHue U (opMa OTBETA UMEIOT OTJEJIbHBIE HETOUHOCTH.

«3» (YIOBJIETBOPHUTEIIHPHO) — €CJIM CTYJICHT OOHApY>KMBAET 3HAHHEC W MTOHUMAaHHUE
OCHOBHBIX TMIOJIOKEHUH Yy4eOHOro Marepuana, HO U3JIaraeT ero HEMoJHO,
HETOCJIeIOBATEIbHO, JOMYCKAeT HETOYHOCTH, B TMPUMEHCHHU TEOPETUUCCKUX
3HAHWH TP OTBETE Ha MPAKTUKO-OPHEHTHPOBAHHBIE BOIMPOCH; HE yMeEeT
JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYKICHUSI.

«2» (HEeyHOBIETBOPUTEIBHO) — €CIM CTYJAEHT HUMEET pPa3pO3HEHHBIE,
OeccHCTEeMHBIC 3HAHUS, JOMYCKACT OMIMOKH B ONpEIeCHHH 0a30BbIX ITOHSTHM,
HCKaXaeT UX CMBICI; HE MOXKET MPAKTUYECKU TPUMEHSTh TEOPETUUECKUE 3HAHUS.

5.2 Wtoromasi oreHKa 3a KOHTPOJIbHYIO pabOTy ompenenseTcss Kak CpeqHui Oal 1o
BCEM 3a/IaHUSIM.

6. BpeMsi BbInoJIHEHUsI MMCbMEHHOI KOHTPOJILHOI padoThI



Ha BbINIOJIHEHHE NMHCHBMEHHOW KOHTPOJBHOW padoThl oTBOAMTCA 45MuHYT. CpenHee
BpEMs BBIITOJIHEHHS OJJTHOTO 33JJaHUsl — TMHUHYT.

PexoMeHnaanuu mo moAroToBKe K KOHTPOJIbHOM padoTte

[Ipy moAroToBKE K KOHTPOJBHOW padOTE€ PEKOMEHAYETCS HCIOJIb30BaTh KOHCIEKTHI
JIEKIUH, IPAKTUYECKUE TETpaau

YUEeOHUKU:

1. B. ®. Imutpuea ®usuka ajis npodheccuii U CreruagabHOCTEH
texanueckoro npodwuist M.: U1 Akanemus — 2015

1. B. ®. Imutpuea CoopHuk 3aaau. Puznka ais npodeccuii u
CHelnHranbHOCTEe! TeXHn4YecKoro npoduis M.: U]
HNurtepnet — pecypebl: www.nehudlit.ru - anekrponnas 6ubinoreka
yueOHBIX MaTepUaioB
IV UtoroBast arrecranus

Cnenuduxkanus 3K3aMeHa
1o yueoOHomy npeamery ®@usuka

Ha3HayeHue »JK3aMeHAa — OLECHUTh YPOBEHb TNOATOTOBKH  CTYJEHTOB IO
y4eOHOM TUCHMIUIMHE (PU3HKA C 1IeJIbI0 YCTAHOBJICHUSI UX TOTOBHOCTH K JaJIbHEHIIEMY
YCBOEHHUIO CIICIIUAIBHOCTEN

1 Conepxanue 3kx3amena omnpejensercs B cootBerctBun ¢ GI'OC CIIO paboueit
IIPOTPAMMOM IPEIMETA.

2 IIpuHUHMNBI 0TOOPA COAEPKAHMS IK3AMEHA:

Opuenranuss Ha TpeOOBaHMA K pe3yjabTaTaM ocBoeHus Y]l mpeacTaBieHHBIM B
cootBercTBUM ¢ PI'OC CIIO cnenmuanbHOCTH TO CHCHHAIBHOCTAM W pabodeit
nporpamMmont Y /|

yMeTh: - ONHUCHIBaTh W OOBSICHATH (PU3MUECKUEe SBJICHUS MW CBOMCTBA TeII:
MEXaHUYECKOTO JBIKCHHUS; IBWKEHHE HEOECHBIX Tel M HCKYCCTBEHHBIX CITYTHHKOB
3eMJi; CBOMCTBa Ta30B, JKUAKOCTEHM W TBEPABIX TEJ; JJICKTPUUYECKOTO TOJIS;
MOCTOSITHHOTO 3JIEKTPUYECKOTO TOKA; JENaTh BBIBOJABI HA OCHOBE 3KCHEPUMEHTATIBHBIX
JAHHBIX; TPUBOJUTH MPUMEPHI MPAKTHUECKOTO HCIOJb30BaHUS (PU3MYECKUX 3HAHUU
3aKOHOB ME€XAHUKH, TEPMOJUHAMUKH U JICKTPOJIUHAMUKA B SHEPTETUKE

3HATh: - CMBICJT OHATHH: (HU3NUYECKOE SBIICHHE, THIIOTE3a, 3aKOH, TCOPHsI, BEIICCTRO.
BzaumopencTBue, 3€KTPOMariuTHOE IOJIE, ATOM, JJIEKTPOH.

- CMbICT (PM3MYECKUX BEJIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, cuiia, ummnyibc. PaboTa,
MEXaHUYecKass SHEPrusi, BHYTPEHHSII HSHEprusi, aOCONIIOTHAas TeMIeparypa, CpeaHss
KMHETHYeCKasi SHEpPrusl 4YacTUll BEIECTBA, KOJIMYECTBO TEIUIOThI, AJIEMEHTapHbIN
ANEKTPUYECKUH 3apsil; DIEKTPUUECKOE MOJIE; SIEKTPUUECKUIN TOK.



- CMBICJI (I)I/IBI/I‘-IGCKI/IX 3aKOHOB KJIACCHMYECKOU MCXaHWKH, BCCMHPHOI'O TATI'OTCHUA,
COXpaHCHHUA OHCPIrur, HMIIYJIbCa H OJICKTPUYCCKOI'O 3apdaa, TCPMOJHMHAMUKH,
QJICKTPOAMHAMUKH.

3 CTpykTypa 3K3aMeHa
1. Dx3aMeH COCTOMUT U3 ABYX BOIPOCOB U OJIHOM 3a7a4u

2. 3amaHus 9K3aMeHa JAUPPEpEeHUUPYIOTCS IO YPOBHIO  CII0)KHOCTH.
O0s13aTenbHAas YacTh BKJIIOUAET BOIPOCHI, COCTABIIAIOIINE HEOOXOUMBINA U
JNOCTAaTOYHBI MHUHUMYM YCBOCHHUS 3HAHHW M YMEHUU B COOTBETCTBUU C
tpeboBanusimu OI'OC CIIO, paboueit nporpammbl Y ]

3. 3amaHusi SK3aMeHa IMpeUiaraloTcs B TPaJAMIIMOHHON (opme - YCTHBIN
AK3aMEH

4. buietsl 5K3aMeHA PAaBHOLICHHBI 1O TPYJIHOCTH, OJMHAKOBBI 1O CTPYKTYpE,
IapaJuyIeIIbHbI [0 PACIOJIOKECHUIO 3aIaHUH.

TeMaTnka s3K3aMEHAIMOHHBIX BOMIPOCOB 0053aTEILHOMN YacTH:

IlepBblii 1 BTOPOM BOIIPOCHI — TEOPETUYECKHUE, HAIIPABJIEHHBIE HA IIPOBEPKY 3HAHUU.
Tperunii BOpOC — NPaKTUYECKUH, CBSA3aH C PELICHUEM 3aJa4U.

4 CucremMa OlleHUBAHUA OT/AeJbHBIX 32/1aHU (BONMPOCOB) M IK3aMeHA B 1€JIOM

1. Kaxapiii TeopeTHYecKHil BOMPOC 3K3aMEHAa B TPAJAUIMOHHON Qopme
OILICHUBAETCS MO MATH O0aJUTHHOM IIKaJIe:

«5» (OTIMYHO) — 3a TJIYOOKOE M TIOJHOE OBJAJCHHE COJEPKaHUEM Y4YeOHOIo
MaTepuaiga, B KOTOPOM CTYAEHT CBOOOJHO M YBEPEHHO OpPHUEHTUPYETCS; HAy4dHO-
MOHSTUHUHBIM aIapaToM; 3a YMEHHE MPAKTUYECKU MPUMEHITh TEOPETHUECCKUE 3HAHUS,
KAueCTBEHHO BBIMOJHATH, BCE BHUJIBI J1a0OPATOPHBIX M MPAKTUYECKUX PadoT,
BBICKA3bIBaTh M OOOCHOBBIBATH CBOU CYXJeHHs. OneHKa «5» (OTIUYHO) Tpernoiaraet
IPaMOTHOE W JIOTMYHOE HW3JI0KEHHE OTBeTa (B YCTHOW WJIM MUCBMEHHOH (opme) Ha
MPAKTUKO-OPUEHTHPOBAHHBIE BOMPOCHL, 000CHOBaHWE COOCTBEHHOTO BBICKA3BIBAHUS C
TOYKH 3PEHUSI U3BECTHBIX TEOPETUUECKUX MOJIOKEHUI.

«4» (XOpOIII0) — €ClK CTYJIEHT TOJIHO OCBOWJI y4eOHBIM MaTepual, BiaJieeT HAy4YHO-
MOHSTUWUHBIM aIlllapaTOM, OPUEHTHUPYETCS B M3YYCHHOM MaTephayie, OCO3HAHHO
MIPUMEHSET TEOPETUUECKHUE 3HAHUS Ha MPAKTUKE, TPAMOTHO M3JIaraeT OTBET (B YCTHOM
WM MHUCbMEHHOW (opme), HO cojaepkaHue M (opmMa OTBeTa HMEIOT OT/EJIbHbBIE
HETOYHOCTH.

«3» (YIOBJIETBOPUTEIBHO) — €CJIM CTYJICHT OOHApYy>KHWBAeT 3HAHUE W TMOHHMAaHUE
OCHOBHBIX TIOJIO)KEHWH y4yeOHOro MaTepuana, HO U3JaraeT ero HeMoJHo,
HEIOCJIeIOBATEILHO, TOMYCKAeT HETOYHOCTH B OINPEACIICHUH MOHSATHN, B TPUMEHEHUHN
TEOPETHUECKUX 3HAHUN TpPHU OTBETE Ha NPAKTUKO-OPUCHTUPOBAHHBIC BOIMPOCHI, HE
yMeeT JI0Ka3aTesIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2» (HEeyIOBJIETBOPUTEIBHO) — €CJIM CTYJIEHT HUMEET pa3pO3HEHHBbIE, OECCUCTEMHbIC
3HaHUS TI0 MEXIUCIUIUTMHAPHBIM KypcaMm, JOMYyCKaeT OMIMOKW B ONpEICICHUN



0a30BbBIX HOHHTHfI, HCKaXaCT HUX CMbICII; HC MOKCT IMPAKTHUYCCKHU IIPUMCHATH
TCOPCTUICCKHUC 3HAHUA.

4.2 VtoroBas OIIEHKA 3a PK3aMEH OMPEACIIAeTCS KaK CpeIHUI Oall Mo BCEM 3a/laHUsAM
(Bompocam).

4.3 OO0s3aTeNIbHBIM YCIIOBUEM SIBJISIETCSI BBINOJHEHUE BCEX TPEX 3aJaHUM, a YPOBEHb
BJIQJICHUSI MAaTEPUAIIOM JOJKEH OBITh OLICHEH HE HUKE YeM Ha 4 OaJa.

S Bpemsi npoBeieHUs1 IK3aMeHa

Ha noarotoBky k ycTHOMY OTBETY Ha 3K3aME€HE CTYAEHTY OTBoAuTCsA He Oosee 30-45
MHUHYT. Bpems yCTHOTo OTBEeTa CTy/I€HTa Ha 9K3aMEHE COCTaBIsIeT 15 MUHYT.

Cucrema OLlCHUBAHUA OTAC/IbHbBIX 3anaHm‘i IK3aMeEHa B IICJIOM.

OO0s3aTeIbHBIM YCIIOBUCEM SBJIACTCA BBIIIOJIHCHHUC BCCX TPCX 321I[21HHI>1, a YPOBCHb
BJIAACHUSA MAaTCPHUAJIOM OOJIKCH OBITH OLCHCH HC HMXXC 4YCM Ha 4 Gama.

PexomeHnaanum 1o noAroToBKe K 3K3aMeHy
IIpy moAroToBKE K dK3aMEHY PEKOMEHYETCS UCII0Ib30BaTh:
TeTpanb -KOHCIIEKT, TETpaab ISl IPAKTUYECKUX pabOT

Komnnexm 3a0anuil 0131 KOHMPOIbHOU padomol
no oucyunaune « Quzuka)

Koumponwvnuasa paooma Ne 1 no meme «Mexanukan.

Bapuanr 1
3aganue 1.0npenenure HaYAIbHYIO CKOPOCTh T€Jla, KOTOPOE JBUTAsICh C YCKOPEHUEM 2
M/c2,3a 5 C MPOXOJUT MyTh paBHBIN 125 M.
3aganue 2.Teno ynano ¢ BeicoThl 45 M. KakoBo Bpemst najeHus tena?
3aganue 3.Yemy paBHa MakKCUMallbHas BbICOTAa ,Ha KOTOPYKO MOJHHUMAETCSA TEJO,

OpolIIEHHOE BEPTUKATIBLHO BBEPX CO CKOPOCTHIO 40 m/c?

3amganue 4.CamosneT Ha ckopoctu 360 kM/4 aemaet netiro Hecrepora pamguycom 400Mm.
OnpenenuTe HEHTPOCTPEMUTEILHOE YCKOPEHUE caMoJIeTa.

3aganue 5.HaliquTe nepuo U 4acTOTy BpallEHUs] MUHYTHOM CTPEJIKU 4acoB?

Bapuanr 2
3amanue 1.Yemy paBHO yCKOpEHHE IyJIH, KOTOopas ,pOOUB CTEHY TOJIMHON 35 cM
,YMEHbIIIMIIa cBOIO ckopocTh ¢ 800 1o 400 m/c.
3aganue 2.Haligute cKOpOCTh, ¢ KOTOPOM TENO yHajeT Ha MOBEPXHOCTh 3€MIIU, €CIIH
OHO CBOOOJTHO TMA/AET C BBICOTHI 5 M.
3aganue 3.Uemy paBHa MakcHMallbHasi BBICOTA, Ha KOTOPYIO MOJHUMAETCS TeJo,
OpolIIEHHOE BEPTUKATIBLHO BBEPX CO CKOPOCThIO 40 m/c?

3aganue 4.0mnpenenure MEpuoJ W 4YacTOTYy Bpallarollerocss Aucka, ecad oH 3a 10

caenaet 40 060poToB?




3ananue 5. KakoBbI mepro/1 M 4acToTa 00palleHns CEKyHAHON CTPEIKU 4acoB?

Koumponvnas paooma Ne 2 no meme « Ypasuenue cocmoanus uoeanvbHozo 2asa.
T'azoevie 3aK0HbL).

Bapuant Ne 1

1 | Kakoe konvuecTBO BEHIECTBA COJEPKHUTCS B rase, €ciu Npu AaBieHUU P=
200 kI1a u remneparype T =240 K ero o6bem pasen V =40 n?

2 | B 6ammone o6bémom 200 nutpoB HaxoautTces ra3 moxa aasiaeHueM 100xIIa
npu Ttemneparype 17°C. Ilocne mnoakauWBaHMs Ta3a €ro JaBJICHUE
noansnock A0 300xIIa, a remneparypa yBennumiachk a0 47°C. Kakum cran
00BEM?

3 | B cocynme o6bemom V = 2 M® HaxomuTCsa KHCIOPO PH Temmneparype t =
47°C u nox masneruem P= 2,5-10° [Ta. Onpenemure Maccy Kucaopoma m.

4 | T'a3, naxoasmumiics B OayutoHe nox aasieHueM P, = 2 klla, oxmaguim ot
temrepatypbl T1 =300 K go T, =270 K. Kakoe Oyner naBnenue P, mocine
oXJIaXKIeHus?

5 | KakoBa miotHocTh a3ota npu temneparype 27°C u nasnennn 100 klla?

Bapuant Ne 2

1 | KakoBo konmdecTBa BemiecTBa B rase, eciu npu temieparype [=260K wu
nasiennu P=500 kIla o6beM raza pasen V=30 n?

2 | B 6ammone o6sémom 100 nmutpoB HaxoauTcs ra3 noa nasieHueM SO0kIla mpu
temneparype 7°C.JlaBnenue ra3za ysenmuwin no 280klla , a temneparypy
ymensbIm 1o -3°C. Kakum ctan 06bém?

3 | Onpenenuts Maccy BOAOPOa, HAXOAAMIErocs B GamioHe 00bEMoM 4M° 11071
nasnenurem 830 kIla mpu temneparype 17 ° C.

4 | T'a3, naxoasmumiics B 6aiutone noj aasiienneM P, = 3kIla, cxxanu ot 00bEMa
V1 =6M> 1o
V, =3m*. Kakum Oyner gaBnenue P, mocie cxxarus?

5 | KakoBa miiotHocTh aprona nipu temneparype 17°C u nasnenun 200 xlla?

Koumponwvnas paboma Ne 3 «OcHobt mepmooOuHamuKuy.

Bapuant 1
1. IIpu nepenaue KonuuecTsa TemwIoTel 2* 10* [l IBUraTeNs COBEPILMIT

pabory, paBHyto 5* 10% Jx. Paccuurarh M3MeHeHHE BHYTPEHHEN SHEPIHU Iasa.

2. lnsa uzo6apuoro HarpeBanus 800 moneit raza Ha 500 K razy cooOmunu
KoJu4decTBO TeroTel 9,4 M. Onpenenure paboTy raza 1 U3SMEHEHHUE €ro
BHYTPEHHEU DHEPTUMU.



3. Temneparypa Harpesarens 150° C, a xonomunsauka 20° C. Ot
Harpesarens B3aTo 10°k/Ix terutorel. Kak Benuka paboTa, Npou3BeIeHHAs
MAaIIMHOM, €CJTU MallIMHA UJ1eaTbHasl.

4. MOXHO I B MEJTHOM KacTproJie paciijlaBUTh CTAJIbHYIO JA€Tallb, €CIH
TemnepaTypa miasienus meau 1083° C, a cramm 1400° C?

5. Ha3BaThb OCHOBHbIE HampaBlieHUs OOpbOBI €  OTpHUIATEIBHBIMU
MOCJIEJICTBUSMH MCTIOIb30BaHUSI TETUIOBBIX JBUTATENICH?

Bapuanr 2

1. I[Ipu uzoTepMUYECKOM MpOIEcCce Ta3y NepeaHo KOJIUYECTBO TEIIOThI 2*
108 JI:x. Uemy paBHO U3MeHEHHE BHyTpeHHel sHeprun? Paccuurars padory,
COBEPUIEHHYIO ra30M.

2. JIna uzobaproro Harpeanus 160 r. kucioponaa Ha 50 K rasy nepenano
KOJIMYECTBO TEMIOTH paBHoe 5* 10* JIx. Onpenenute pabory rasa u
BHYTPEHHIOIO SHEPIHIO.

3. Temneparypa Harpesarens 300° C, a xonomunsauka 30° C. Ot
HarpeBatens B3sATO 40 k/[x temtoTsl. Kak Benunka padota, npousBeaeHHAs
MAaIIMHOM, €CJIM MallliHa HacaIbHasl.

4. ITouemy He MOJTy4arOT 0KOTA, €CIIM KPATKOBPEMEHHO KaCarOTCS TOPSYETO
YTIOTa MOKPBIM MTAJIBIEM?

5. Ha3BaTh OCHOBHbBIE€ HEJJOCTATKU MCIOJb30BaHUS TEIIOBBIX IBUTaTEICH?

Koumponwvnas paooma Ne 4. «3aKoHbl ROCMOAHHO20 MOKAY.

Bapuant Ne 1

1 | Yersipe pe3uctopa conpotuBiacHueM 2 OM; 4 Om; 3 Om; 6 OM BKIIFOUCHBI B
nernb. OnpenenuTs 00111ee COMPOTUBIEHUE PE3UCTOPOB TIPH
MOCJICIOBATEILHOM COCIMHEHHM.

2 | Ha nokosne mammouku Hamcano: 4 B u 0,4 A. Haiitu conpoTuBieHue B
paboueM pexuMe ¥ NoTPeOIsIeMYI0 MOIIIHOCT.

3 | K akkymymsaropy ¢ 3/1C 50 B u BayTpenHnmM conportuBiieaneM r =0,5 Owm,
MOAKIIIOYHIIN JaMItouky conporusieHneM R=100 Om. Onpenenuts cuiy Toka
B LCIIH.

4 | AkkymynsaTop BHyTpeHHUM conpoTuiienueM 0,4 OM paboTaeT Ha JIaMIIOUYKy
conportusienueM 12,5 Om. IIpu 3ToMm Tok B ienu pasen 0,26 A. Onpenenure
OJIC akkymynaTOpa U HaNpsHKEHUE HA 3aKUMaXx JIAMIIOUKHU.

5 | Eciu k 6arapee ¢ 3JIC 3 B u BHyTpeHHUM comnpoTtuBiieHreM 2 OM HaKOPOTKO
MOJCOEIMHUTDH aMIIEPMETP, TO OH MOKaXeT cuiy Toka 1 A. Onpenenure
CONPOTHUBJICHUE aMIIEPMETPA.

Bapuant Ne 2

Yertoipe pesucropa conpotupieHueM 3 Om; 2 Om; 5 Om; 6 OM BKJIIOUYEHBI B
1 | uens. OnpenenanTs oO1Iee CONPOTUBIEHUE PE3UCTOPOB MPHU




IIOCJICA0BATCIIBHOM COCANHCHUH.

Ha Oasyutone cereBoi taMIibl HakaauBanusg Hanucano: 220B u 100BrT.
Haiinure crty ToKka U CONPOTUBIICHHUE B pabdodyeM pekuMe.

["anbBannueckuii 3neMeHT ¢ IJIC 5 B 1 BHYyTpEHHUM CONIPOTUBJICHUEM I =
0,2 OM 3aMKHYT Ha POBOJHUK cornpoTuBieHreM R =40 Om. Yemy paBHa
CuJia TOKa Ha 3TOM MPOBOJIHUKE?

K kucnotnomy akkymyiaropy, umeromemy J/C 205 B u BHyTpeHHee
conpotusieHue 0,2 Om, NOJKIIOUEH MOTPEOUTENDL COTPOTUBICHHEM 2,6 OM.
OnpenenuTe TOK B LIETH.

Ecnu k 6arapee ¢ 3/1C 4 B 1 BHyTpeHHUM cornpoTuBieHreM 2 OM HaKOPOTKO
MOACOEIMHUTD aMIIEPMETP, TO OH MOKaXeT CUiTy Toka 2 A. Onpenenure
COMPOTHUBJICHUE aMIIEPMETPA.

Koumponvnasa paooma Ne 5 no meme «InekmpomazHumnas uHOYKUU).




Bapuanr 1

I. OHpe,ZIGJII/ITB HaIIPpaBJICHUC HHAYKIIHMOHHOI'O TOKA B KaTYIIKEC, CCJIM MAI'HUT

YAAJA0T OT COJICHON A CCBECPHBIM ITOJIFTOCOM.

2. 3a 3 Mc B coneHoue, coaeprxkaiieMm 200 BUTKOB MPOBOJIa, MATHUTHBIN IMOTOK
paBHOMEpHO yObIBaeT ¢ 8 1o 5 MmB6.

Haitqure 3/1C MHAYKIIUY B COJICHOU/IE.

3. Haiinure ckOpoCcTh M3MEHEHUS MarHUTHOTO TIOTOKA B COJICHOM/IE, COCTOSIIEM U3
1000 BuTKOB, ipu B30y aeHrU B HeM DJ1C unaykiuu 220B .

4. Haiingure 2J1C MHIYKIIMU B IPOBOAHUKE C ITTMHOM aKTUBHOM 4acTu 25 cwM,
IIEpEMEIIAEMON B OTHOPOJHOM MarHMTHOM IOJI€ ¢ MHAYKIuMen 5 M1 co
CKOpOCThIO 5 M/c noz1 yritoMm 30° k BEKTOpPY MarHUTHOM MHTYKIIMH.

5. Tlouemy 115t MEPEHOCKH TOPSYETO MPOKaTa HE MPUMEHSIOT MOABEMHBIHN

MarHUTHBIN KpaH?

Bapuanr 2

1. Ol'IpGI[eJ'II/ITL HaIlpaBJICHUC HMHAYKIOHOHHOI'O TOKa B KAaTYHKC, CCJIM MArbnuT

HpI/I6J'H/I)KaIOT K COJICHONAY HOKHBIM ITOJIFOCOM.

2. 3a 7 mc B coneHouzie, coaepxaimieM 100 BUTKOB MPOBOJA, MATHUTHBIN MOTOK
paBHOMEpHO yoObIBaeT ¢ 14 no 7 MB6.

Haiinure 3/]C nHAYKUMU B COJIEHOU/IE.

3. Haiigure ckopocTh M3MEHEHUS MAarHUTHOTO MTOTOKA B COJICHOUE, COCTOAIIEM U3
500 ButkoB, ipu Bo30yxaeHun B HeM DJIC unaykiun 320 B.

4. Haitnure DJIC uHAYKUMM B MPOBOJAHMKE C AJMHON akTUBHOM vacth 50 cM,
MepeMEeNaeMol B OJHOPOJHOM MAarHMTHOM IMoje ¢ uHAyKuued 2 mTn co
ckopocThio 10 M/c oz yriom 30° kK BeKTOpY MarHMTHOM MHIYKIIHH.

5. Ycunutcs 1M MarHUTHOE MOJI€ KaTYIIKU C TOKOM, €ClIM B HEE BHECTH CTAJIbHOM
CepIACYHUK?

Koumponouas paboma Ne 6 no meme «Konedbanuny.

Bapuant Ne 1



['py3uk, konebarouuiicss Ha IpyXuHE, 3a 6¢ coepiiaeT 30 KoneOaHUM.
Haiitu nepuona u yactoTy KosjebaHui.

KonebarenbHblli KOHTYP COCTOUT M3 KOHJIeHCaTopa EMKOCThIO 200nd u
KaTyIIKA UHAYKTUBHOCTHIO 20MI'H. HaliTn amMrmuTyHOE 3HAaUEHHE CUJTBI
TOKa, €CJIM aMIUIMTYAHOE 3HaUeHUe HarpshkeHus coctanisier 300B.

KonnencaTop BKIIIOUYEH B LIENb IEPEMEHHOTO TOKa ¢ yacToTou 5011,
Hanpsioxenue B cetu 220B, cuna Toka SA. KakoBa éMKOCTh KOHJIEHCAaTOpa?

Karymika BkitoueHa B 11enb epeMeHHoro Toka ¢ yactotoit 60I'm. Ilpu
HanpspkeHuu 120B cuna Toka paBHa 3A. KakoBa MHIYKTHBHOCTB
KaTYIIKHA?

Karymika ¢ unayktuBHbIM conpotusieHueM 400 Om npucoenHeHa K
UCTOYHHUKY MEPEMEHHOT0 HaMpsHKeHUs, 4yacToTa koToporo 5001 m.
HerictByroniee Hamnpsbkenne 200B. Onpenenure aMIITyly CHIIbI TOKA U
UHAYKTUBHOCTH KaTyIIKH.

Bapuant Ne 2

Onpenenure AIMHY MAaTEMAaTHISCKOTO MasTHHUKA, €CITH 32 BpeMs 2C
oH copepiaeT 10 KonebaHui.

KomnebaTenbHbIil KOHTYP COCTOMT M3 KOHJIeHcaTopa EMKOCTHIO 100D u
KaTyIIKX UHIYKTUBHOCTHIO 40MI H. HaliT aMIUIUTyJIHOE 3HAaUYCHUE
HaNpsHKEHUS, €CITM aMIUTUTYAHOE 3HAaYEHHUE CUJIbI TOKa cocTaBiisieT 20A.

[lenb COCTOUT U3 KATYIIKH UHAYKTUBHOCTBIO SOMI'H 1 KOHIEeHCcaTopa
émkocThio 80nd. Onpenenurte nepuoa KoaedaHuii, COOCTBEHHYIO U
UKJINYECKYIO YaCTOTY.

KoHzeHcaTop BKJIIOYEH B LIENb TEPEMEHHOTO TOKa ¢ yacToTon 1001'm.
Hanpsxkenue B cetn 400B, cuna Toka 20A. KakoBa EMKOCTh KOHJIeHCaTopa?

Konnencatop émkocTHbIM conpotuBieHueM 200 OM npHUCOETUHEH K
HMCTOYHUKY [IEPEMEHHOTO HaIpsKEeHUs, yacToTta kotoporo 4001 m.
HetictByromee 3HaueHue cuibl Toka 20A. Onpenennure aMIuiuTy 1y
HaIPsHDKEHUsS] M1 EMKOCTh KOHAEHCAaTOopa.

Konumponwvnuas paooma Ne 7 no meme «/Iunzo.

Bapuant Ne 1

Onpenenure ONTUYECKYIO CUITY JIMH3BI, €M (POKYCHOE PACCTOSIHHE PABHO
25¢cm.

PaccTrostHue oT npenMeTa A0 JUH3bI paBHO 12¢M, a OT JIMH3BI 10
n3o0paxkenus — 16¢cm. Onpenennure ONTHYECKYIO CHITY JIMH3BI U (DOKYCHOE
pacCTOsIHHE.

YBenuuenue coOuparoiei JMH3bI paBHO 4, pacCTOSIHUE OT IIPEeIMETa J10
JuH3BI paBHO 16¢M. Onipenenute GOKYCHOE pacCTOSIHUE.

PaccmaTpuBast npeiMer B cOOMpPAroIIyO JIMH3Y €ro pacloiaratoT Ha
paccrosiHuu 6¢M ot He€. [Ipu 3ToM noayyaroT MHUMOE U300pakeHue, B 3
pa3za 6osbie camoro npeaMera. KakoBa ontuyeckast Cuila JMH3bI?




5 | Paccrosinue ot npeamera a0 skpana 60cM. ['ie Hajjo MOMECTUTh MEXIY
HUMHU JUH3Y ¢ POKYCHBIM paccTosiHiueM 20cM, 4TOOBI MOIYYUTh Ha KpaHe
OoTuéTIMBOE U300pakeHue npeamera’?

Bapuant Ne 2

1 | Onpenenure HOKyCHOE pacCTOSIHUE JIMH3bI, €CIIM ONTHUYECKasi CHJIa paBHA
40 dnoTp.

2 | PaccTosiHue oT mpenMeTa 10 JuH3bl paBHO 20CM, a OT JIMH3BI 10 U300paXKEHUs —
30cM. OnpeienuTe ONTUYECKYIO CHITY JIMH3bI U JOKYCHOE PACCTOSIHHE.

3 | YBenuuenue coOuparomieit JJMH3bI paBHO 3, PACCTOSIHUE OT U300paKEHUs 10
JauH3bI paBHO 15¢cM. Onpenenute PoKyCHOE pacCTOSIHHE.

4 | PaccMarpuBas IpeAMET B paCCEUBAIOUIYIO JIMH3Y €ro pacnoJiarator Ha
paccTostHuM 8cM OoT He€. [Ipu 3TOM Mmomy4yaroT MHUMOE U300pakeHue, B 2 pasza
MEHbIIIe camoro npeamera. KakoBa ontuueckas cuiia JUH3bI?

5 | Paccrosaue ot npeaMera 10 skpana 3M. ['1e Hago MOMECTUTh MEXTy HUMHU
JIMH3Y, YTOOBI MTOJTYUYUTh H300paKEHHUE IIPEJAMETA, YBEIMYCHHOE B 5 pa3

Texywuii Koumpoas nposooumcsa 6 popme mecma nocie U3YYEeHUA
pazoena.
Tect no pasgeay "CBeroBbie siBjeHus"

(1 BapuaHnT)

1. Ha pucynke noka3zano (0e3 co0oaeHus Macuirada) B3aMMHOE PAaCIIOJIOKEHH e
Counua, 3emin 1 JIyHbI B HEKOTOPbIM MOMEHT. BriOepure npaBuiibHoe
yTBep:KIeHue:

a) JlyHa B yka3aHHBIN MOMEHT HAaXOJUTCS B TCHH 3E€MJIU.

0) Ha 3emie B yka3aHHBIH MOMEHT HaOJIOJJa€TCsl COJTHEYUHOE 3aTMEHUE.




B) C noBepxHocty JIyHbI B yKa3aHHBI MOMEHT MOKHO yBUAETh COJIHLIE.
r) C noBepxHoCcTH JIyHBI B yKa3aHHBIM MOMEHT BUJIHA "JHEBHAS" 4aCcTh MOBEPXHOCTH

3emuIu.
2. Ha pucyHKe OKa3aH CBETOBOM J1yY, NaJA0IIHMHA HA INIOCKOE 3epPKaJIo.

Bri0epuTe npaBWIbHOE YTBEPKICHHE.
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a) Yrou najaeHus Jy4ya Ha IOBEPXHOCTh 3e€pKajia MeHblIE 45 TpagycoB.

0) Yron oTpaxeHus jryya O0bIlIE yIiia NageHus..
B) OTpaxXeHHbIH JIy4 JEKUT B IUIOCKOCTH PUCYHKA.

r) Yroa najieHus Jiyda Ha HOBEPXHOCTh 3epKayia MeHbIe 30 rpaaycos.

3.Korjaa 3a OKHOM CTE€MHEJI0, MAJIBYUK BKJIKYHJI HACTOJBHYIO JJamny. Beioepure
NpaBUJIbHOE YTBEpPKIeHHeE.

a) CBeT JaMIbl UCTIBITHIBAET 3€PKAJIBLHOE OTPAXKEHHE OT OEJIOro JucTa Oymard.

0) CBeT 1aMmnbl pacpoOCTPaHSIETCS B BO3/IyX€ MPSMOIMHEIHO.

B) CBeT J1aMIIbl UCIIBITHIBAET PACCESIHHOE OTPAKEHHE OT 3epKaja.

F) Jlamma sBJIsIeTCS €CTECTBEHHBIM HCTOYHUKOM CBETA.

4.Ha pucyHKe MOKa3aH CBETOBOM JIy4, NAJAK0IINHA HA IUVIOCKOE 3ePKaJIo.
Bri0epuTe npaBUJIbHOE YTBEPKACHHE.

a) OnTrueckas IIOTHOCTh Cpeibl 2 OOJbIIE, YeM ONTHYECKAas TNIOTHOCTD cpefbl 1.

0) Yron npenomienus jiyda 0osblie 45 rpaaycos .



B) YToa naaenwus jiyda 6osbire 60 rpamxycos.

r) CkopocTh cBeTa B cpeie 1 MeHbllIe, 4eM B cpefe 2.

5.Ha pucyHke u3o0pakeHa, HAXOASAIASACS B BO3/yXe CTeKJsiHHas JuH3a. [lepen
JIMH301 HaxoauTcd npeamer AB. OTMmerbTe, Kakoe U3 CJIeIYIOIIUX YTBePKACHUM
NnpaBUJIbHOE.

a) JIunza pacceuBaroriasi.



0) N300paxenue mpeaMera B JIMH3E JEHCTBUTEIBHOE.

B) N300paxkeHue npeaMeTa B JUH3E YBEIMUCHHOE.
r) U300pakenue npeaMera HaxoAUTCsl MKy JIMH30M U €€ TJIaBHBIM (DOKYCOM.

6.Ha PUCYHKE usoﬁpamena Haxoasamiascsa B BO3AyXeE CTCRKJISTHHAA JIMH3A. CnpaBa
OT JIMH3bI HAXO0AUTCHA UCTOYHHUK CBETA. BmﬁepnTe NMPaBUJIBHOEC YTBEPKICHUE.

a) JInH3a J1a€T MHUMOE H306pa}K€HI/Ie HCTOYHHKA CBCTA.

0) Paccrosinue Mexay TUH30M U N300paKeHUEM MEHbIIE JBOMHOTO (POKYCHOTO
PACCTOSIHUS JIMH3BI.

B) JIyuu, najaroume Ha JIMH3Y NapajulesibHO IJIaBHOW ONTUYECKOW OCH, MOCTE
MIPEJIOMJICHUS B JINH3€ PACCEUBAOTCHL.

r) JInunza cobuparomas.

7. Ha pucyHke u300pakeHbl INIOCKOe MeTalinueckoe 3epkaao BC u mamnouka A.
Bri0epure npaBu/IbHOE YTBEpP:KIEHHE.

a) 13 Touku G MOXHO YBUJIETh JaMIIOUKY.



0) U3 Touku D He BUIHO M300paKeHUS TaMITOYKH B 3epKalie.
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B) U3 Touku E MOXHO yBHIETh H300paKeHUE JIAMIIOYKHU B 3€pKaje .
r) U3 Touku F MoHO yBHIETh H300paKeHUE JIAMIIOYKHU B 3€pKaJe.

8. Ha coOuparomyro JUH3Y BA0JIb €€ IVIABHO ONTHYECKOM OCH majaer
napajuiesibHbIA My40K cBeTa. OnTH4YecKkas CUJia JMH3bI PAaBHA 5 INONTPHUAM.
Bri0epure npaBU/IbHOE YTBEP:KICHHE.

a) Eciu onycTuTh TUH3Y B BOAY, ONTUYECKAs CUJIA JIMH3bI U3MEHUTCS.
0) [Tocne npenomiienus ayuu nepecekyrcs B 10cM OT JIMH3HI.

B) @OKYCHOE pacCTOSTHUE JIMH3BI paBHO S0cCM.

r) Paccrosinue Mexay riaBHBIMEU (POKycamu JIMH3BI paBHO 20CM.

9. YroJ nageHus Jiy4a yepe3 BO31yX Ha IOBEPXHOCTb CTEeKJIa paBeH 60 rpaaxycos,
yroa npeJsiomJienusi pased 30 rpagycam. BoiOepure npaBujibHOE yTBEpPKIACHHE.

a) IlokazaTens mpesoMIIeHHs TaHHOTO CTeKJIa Oosblie 1,7.
0) CkopocTh cBeTa B JaHHOM cTekiie MeHbIne 150000km/4.

B) OTpaKeHHbIN U MPETOMIIEHHBIN JIyd B JAHHOM CITy4ae COCTaBJISIOT yrou 45
IpaycoB.

r) [Tagaromumii 1 NpenToOMIIEHHBIN JTyYd HE JIEXKAT B OJJHOM MIIOCKOCTH

10. ba0yumika He MOXKeT YUTATh KHUT'Y 0€3 0YKOB, €CJIM PACCTOSIHME OT KHUTH 10
rja3 meHble 40 cm. BoiOepute npaBuiibHOE YTBep:KIEHHE.



a) Ecnu 6abymika nepeBea€T B3IUIAL C KHUTH HA BETKY JIepeBa 3a OKHOM, BBIITYKJIOCTh
XpycCTanuKa He U3MEHUTCSL.

0) baGyike He0OX0UMBI OUKH C PACCEUBAIOIIMMU JTMH3AMH.
B) Ha ceTuarke oOpazyeTcst mepeBEPHYTOE H300paKEHNE TEKCTA.
r) baGymika ctpagaet 0IU30pYKOCTHIO.

11. Ha pucynke nzoopaxensnl npeamer AB u ero uzoopaxenue A1B1 nosyyennoe
¢ MOMOIUBIO JINH3bL. PaccTosiHue MexKIy JIUHUAMU CeTKH paBHO S cM. BoiOepure
NPaBWIbHOE YTBEP:KIEHUeE.

a) PaccrosiHue OT JuH3BI 10 npeaMeTa MeHble 20 cm.

0) JInuHza paccenBarorasi.

A,

A
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B) U300paxkenne A1B1 neiicTBuTensHoE.
r)Onruueckasi cuia TuH3bl 0ombie 1/noTp.

12. CBeua BbicoTOM 10 cCM HAXOAUTCS HA TJIABHOM ONTHYECKOI 0cH coOuparoieii
JuH3bI ¢ GokycHbIM paccTosinueM 30 cm. Paccrosinue ot cBeun 10 JuH3bI 90 cMm.
Bri0epure npaBuiIbHOE YTBEP:KICHHE.

a) M3o0paxeHnue HaXOUTCS HA PACCTOSIHUU S5CM OT JIMH3BI.
0) BricoTa nzo6paxkenus paBHa 20cMm.
B) JIuH3a 1a€T neMcTBUTEIbHOE U300paKEHHUE CBEYH.

r) Eciu 3akpbITh pyKO# MOJIOBUHY JIMH3BI, H300pakKeHNE YMEHBIIUTCA B 2 pasa.

(2 BapuaHT)

1. B Teuenne Bcero s He00 0e300.1auHO0. BbiOepuTe NpaBUIbLHOE YTBEPKIACHHE.



a) Uewm BBIIIIE€ COTHIIE HAJl TOPU3OHTOM, TEM JIJTMHHEE TCHU MPEIMETOB.
0) ComHEYHBIC Ty 3ePKATBHO OTPAKAIOTCSA OT OCTOHHOM TTUTHI.

B) MeHblIe BCEro HarpeBaroTcs T€ MOBEPXHOCTH, HA KOTOPBIE COJIHEYHBIE JIy4YH
MaJal0T NEPIEHAUKYIISPHO.

r) ConHIle - €CTECTBEHHBIN UCTOYHUK CBETA.

2. CBeToOBOI1 JIy4 NaJaeT HA IVIAAKYI0 IUIOCKYI0 I1acTuHy AB. Beibepure
NPaBWIbHOE YTBEP:KIEHUeE.
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a) OTpaxeHHBIH JTyd NpoiaéT Bbie Touku D.

0) OTpaXeHHBIN JyY JIEKUT B INIOCKOCTH PUCYHKA.

B) YToJI najieHus JIy4a Ha MacTUHy MeHble 30 rpaaycos.
r) OTpakeHHBI JIy4 npoiieT Huxe Touku C.

3. Houblo KpbITHIH 0acceilH ocBeniaeT oaHAa Jamia. Boidepure npaBuibHoe
yTBep:KIeHue.

a) B Bojae ckopocTh cBeTa 00JbIIIE, YEM B BO3YXE.
0) Ha 3epkasibHOM riagu BOAbl 00pa3yeTcs NeUCTBUTEIbHOE N300payKeHHE JIAMITBI.

B) YT0J najieHus Jiyda - 3TO yroj MeXay NadatolliuM JIy4OM U MEePHEeHIUKYISIPOM K
ITOBEPXHOCTH BOJBI.

r) [l nagarommx Ha BOAY JIy4el yroJl pesioMIIeHNs OOJIbIIe yriia MaJeHusl.

4. Ha pucyHKe NOKa3aH CBEeTOBOM JIy4, IPOXOASIIUI TPaAaHUILy pa3esia ABYyX
NMpo3pavHbIX cpel. BoiOepure npaBuiIbHOE YTBEP:KIEHHE.



a) Yrou nagenus ay4a 6omasiie 60 rpagycoB
0) Onrtuyeckas IIIOTHOCTD Cpeibl 2 O0JIblle, YeM ONTUYECKAsl INIOTHOCTD Cpebl 1.
B) YroJa najenus Jiyda Oosbliie 45 rpaaycos.

r) CkopocTh cBeTa B cpefie 1 MeHblile, 4eM B cpefe 2 .

5. Ha pucyHke noxkasaHsl riiapHasi onruyeckas ocb MN jMH3bI U X014 jay4a 1,
npoxoAsero yepes JuH3y. Paccrosinue Me:kay JUHUAMM ceTKH paBHo 10 cm.
Bri0epuTe npaBUJIbHOE YTBEPKIACHHE.

a) JIro6oit 1y4, mpoxoasiuii uepe3 Touky O, He U3MEHSET CBOETO HalpaBJICHUS.

0) Ecau npeaMet pazmecTuTh Ha paccTosHUM 10 cM OT JIMH3BL, JTMH3a JaCT
JEMCTBUTEIILHOE N300paKEHUE 3TOTO MPEAMETA.

1

M

-~

B) JIuH3a pacceuBaroniasi.

r) OnTrydeckasi Cuiia JTUH3bI OOJIBITIE 6 TUONTPUH.



6. C nomMoub10 coduparomeil TUH3bI MOJIYy4aT n300paxenue npeamera AB.
PaccTrosiHue Mexay COCeTHUMU JJUHUSIMH CeTKH PaBHO 5 cM. BbiOepure
NPaBWIbHOE YTBEPKICHHUE.

a) Jlyu, npoxondiuii yepe3 ONTUYECKHUM [IEHTP JUH3bI, U3MEHSET CBOE HAIIPaBJICHHE.

6) OnTuueckast cuia JUH3bI Ooubliie 4 AITp.

A4

B
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B) UM300paxkenue npeamera AB yMeHbIIEHHOE.
r) UzoOpaxenue npeaqmera AB mHMMOE.

7. Manbuuk cororpagupoBaj nponibIBaBIINI 110 peKe Term1oxoa. Beidoepure
NPaBUJIbHOE YTBEPKIACHHUE.

a) O0bekTuB (hoToOAaMNMapaTa ASHUCTBYET KaK OJHA pacCcerBaroIlas JIMH3A.
0) C momo111b10 00BEKTHRA MTOJTYYEHO MHUMOE U300paKeHUE TEMI0X0/a.
B) C nomoI11bi0 00bEKTHBA MOJYYEHO YBEIMUCHHOE U300pasKeHUE TEII0X0a.

r) Anadparma o0beKkTHBA MO3BOJISIET JO3UPOBATH KOJIMYECTBO CBETA, MOMA/IAI0IIETo Ha
(hoTOTIEHKY.

8. B Bo3ayxe HaxoauTcs codMparoas JuH3a ¢ poxkycHbiM paccrosauem 10 cm. B
e€¢ rJIaBHbIM (POKYC MOMECTHJIN CBETALLYIOCH TOYKY. BbiOepuTe npaBujibHoe
yTBepsKIeHue.

a) Ecnu cBeTsmyrocss TOUKy OTOJIBHHYTH Jaibliie OT JIMH3BI HA 10 cM, paccTosiHHe
MEXK]Iy TOUKOM 1 e€ nzo0paxenueM OyaeT paBHO SOcM.

0) Ontuueckas cuiia TMH3bI He paBHa 11nTp.

B) PaccrosiHue mexmy riaBHbIMU (DOKycaMu JTUH3BI paBHO 10cMm.



r) JleiictBuTenpHOE M300paKEHUE CBETSAIICICS TOUKH HAXOAUTCS Ha paccTossHUU 20cM
OT JIMH3BI.

9. Majib4UK, KOTOPBIi M0JIb3yeTCsl 0UYKAMU C PACCENBAIIIMNMHU JTUH3AMM, YUTAET
KHUry. BoiOepure npaBujibHoOe yTBep:KIeHHeE.

a) ManbuuK cTpaiaeT 1aabHO30PKOCTHIO
0) Ha ceTuaTke ria3a oopa3yercs nNpsamMoe U300pakeHUE TEKCTA.
B) Ha ceTuatke ria3a oOpa3yercs MHUMOE H300paKEHUE TEKCTA.

F) Ecnau Mmanpuuk HepeBeI[éT B3 CO CTpaHUIbI KHUTHU HA IIOTOJIOK, OIITHYCCKAA CHUJIa
€To rjiasa YMCHBIIHUTCA.

10. Ha pucyHke nmoka3asbl IJIaBHas onTu4deckasi ocb MM JIMH3bI, HCTOYHUK
cBeTa A u ero u3oopaxenue Al. Paccrosinue Mexay JUHUAMHE CeTKU paBHO 10 cm.
Bri0epure npaBu/IbHOE YTBEP:KICHHE.

a) I[Ipsmas AA1 npoxoaut yepe3 ONTHUUECKUH LIEHTP JTUH3BI.

0) MzobOpaxxenue Al sBiseTcs 1EHCTBUTEIbHBIM.

S

el Al

B) JIuH3a paccenBaroniasi.

r) ®oKyCHOE pacCTOSTHUE JIMH3bI O0JbIIe 25 CM.

11. Ha pucyHke nokasanbl npeamer AB u ero uzoopaxenue A1B1, nosryyenHoe
NpH oMo JuH3bl. Paccrosinue Mexkay JuHusAMH ceTKU paBHo 1 cm. [locTtpous
X0/ MPOXOASIIIMX Yepe3 JUH3Y Jydeil, Bbi0epuTe NpaBUIbHOE YTBEPKIEeHHUE.



a) Paccrosame ot n3o0paxenus A1B1 no nuH3b1 60mbIIE 5 CM.

A

BI | BI.
b4,

0) doKyCcHOE pacCTOSHHUE JIMH3BI OOJIBIIE 5 CM.
B) PaccrosiHue ot npeamera AB 10 TUH3BI MEHBLIE 8 CM.
r) JIunza cobuparoias.

12. Ins a3poorochbéMKH NPUMEHAIOT (OTOANIAPAT, Y KOTOPOIro (pokycHoe
9
paccrosinre o0bekTHBa paBHO 30cM. BoiOepuTe npaBujibHOE YTBEpKIACHUE.

a) Ilpu a’3podoTrocheMke paccTosiHUE OT OOBEKTUBA JI0 TJIEHKH JI0JKHO OBITH OOJIbIIIE
I5cm.

0) IIpu potorpadupoBanny 0OBEKTUB CO3/1aET HA TNIEHKE MHUMOE U300pakKeHNe
mpeaMeTa.

B) Eciiu mpeameT HaxoauTcst Ha paccTosiHUU 90cM 0T 0OBEKTHBA, TO PACCTOSTHUE OT
00BEKTHBA J10 U300pAKEHHUS ITOTO MPEIMETA paBHO 45CM.

r) Ecnmu mectHOCTH (hoTOrpadupyroT ¢ BBICOTHI 1,5KM, H300pakeHne Ha TUICHKE
yMeHbllleHo npuMmepHo B 5000 pa3.

TecT Kk ypoky no teme: «CTpoeHHe TBEPAbIX, KMIKHX H ra3000pa3HbIX TeJD»
1.Bvibepeme ocnoenvie nonoxcenus MKT

Bce Tena cocrodar u3 yactuu

Bce BemectBa Tekyun

ComHue BpamaeTcs: BOKpYT 3€MJIn

YacTuiibl 6eCopsI04HO ABUKYTCS
JleicTBUE HANIPABIIEHO BIOJIb OJHOM MPSIMOU
YacTuiel B3aMMOJIECUCTBYIOT APYT € APYrOM
2.Monapuoii maccoii Ha3vlieaemcs

ok wdE

1. Macca olHOM MOJIEKYJIbI ra3a
2. Macca OJHOTro rpamma yriepoja
3. Macca BellecTBa B3SITOr0 B KOJIMYeCTBE | MOJIb
3.C ysenuuenue memnepamypovt UHMEHCUGHOCHb OPOYHOBCKO20 0BUINICEHUS



1. Pacrer
2. YMeHbIlaeTcs
3. Ocraercst He U3MEHOM
4. VYsenuuuaetcs B 10 pa3
4.Ymo xapakmepu3syem 2a3000pa3Hvle mena

Coxpansitor popmy

MoryT HeOrpaHUYE€HHO PaCIIUPATHCS

CoxpansoT o0beM

He coxpansitor popmy

He coxpansoT o0bem

VY napbl MOJIEKYJT O CTEHKH COCY/a CO3/1al0T JIaBJICHUE
5.Ymo xapaxkmepu3zyem dxcuokue mena

ok owdE

Texkyuu

CoxpansitoT hopmy

Maitocxxumaemsl

MoryT HEOrpaHUYEHHO PACIIUPATHCS
Her BepHBIX OTBETOB

6.4mo xapaxkmepusyem meepovie mena

abhwnE

He coxpansitot popmy

CoxpansitoT hopmy

He coxpansoT o0bem

CoxpansoT o0beM

Pacnionoxenre MoJeKyJ1 IPeACTABISIET COOOM KPUCTAIIMYECKYIO PEIIETKY
MoryT HeOrpaHUYEHHO PACIIUPSATHCS

7.0muocumenvno monexkyaapnas macca yenepooa pasna CO>

1. 16
2. 22
3. 34
4. 44
8. Ilocmoannan Asozaopo pasna

1. 6,02*10cTenenn?3
2. 8,31*10creneunl9
3. 1,6%10ctrenenn-19
4. 6,002*10cTencHn26

9./ Tughghyzusn

ok owdE

1. paccrosiHue, MPOHIEHHOE MOJIEKYJION 3a ONpeeICHHOE BpeMs

2. CIOCOOHOCTH BEIIECTB HEOTPAHUYCHHO PACIIUPITHCS

3. TmpeBparieHue >XKUIKOCTH B Map

4. MPOHUKHOBEHHE MOJIEKYJI OJHOTO BEIIECTBA B MEKMOJICKYJISIPHOE MMPOCTPAHCTBO
JPYTOTo0 BEIIeCcTBa



10.Cunvt npumassicenus mexcoy MoaeKyiamu HanpasieHvl

BIIPABO
B [IPOTHBOIIOJIOKHBIE CTOPOHBI

1
2.
3. HaBCTpeuy JpYT APYTy
4. BIEBO

TECT no teme «IIpumecHasi IpoBOAMMOCTb, TEPMUCTOPHI H (POTOPE3UCTOPBHI,
JJIEKTPUYECKHIl TOK B BAKYYME»

1. IIpu komMHaTHOI TeMnepaTtype Ha 1¢cM? MPpUXOAUTCHA CBOOOTHBIX JJIEKTPOHOB
1)10%2 2)10'® 3)10%

2. Ecau y npuMecHu 4mc/io0 3J1eKTPOHOB aToMa 00Jiblile, YeM YHUCJI0 3JIEKTPOHOB
MOJIYNPOBOAHMKA, TO IPOBOAUMOCTD SIBJISIETCS
1)coOCTBEHHOI 2)aKienTOPHOM 3)10HOPHOMN

3. Ecjiu moJiynpoBOIHHKH HMEIOT YHCJI0 YJIEKTPOHOB 00JIbIIE, YeM YHCJI0
JABIPOK, TO OHU
1)n-tuna 2)p-tuma 3)S-Tumna

4, Ecan y npuMecH YHUCJI0 3JIEKTPOHOB aTOMAa MeHbIlle, YeM YHCJI0
3JIEKTPOHOB MOJIYIIPOBOIHUKA, TO POBOUMOCTD SIBJISIETCSA
1)coOcTBEHHOM 2)akuenTOpHOU 3)I0HOPHOM

5. EcJiM MoJynpoBOIHHKH HMEIOT YHCJI0 ABIPOK 0O0JIbIIE, YeM YHCII0
3J1eKTPOHOB, TO OHH
1)n-tuna 2)p-tumna 3)S-THma

6. 3aBHCMMOCTH CONPOTHUBJIEHHUSI OT TEMIEPATYPHI UCHOJIbL3YIOT B
I)repmucTtopax 2)rpanzucropax 3)doTope3ucropax

7. 3aBHCMMOCTDH CONPOTHUBJIEHHUSI OT OCBEIIEHUSI MCTIOJIL3YIOT B
l)repmuctopax 2)rpanzucropax 3)doTope3ucropax

8. C noMoumpbI0 KAKOro yCTpPoiicTBa MOKHO M3MEPUTH TeMIIepaTypy ra3oBoii
ropejgku?
l)repmucrop 2)rpanzuctop 3)doTope3ucTop

9. C noMOIIbI0 KAKOT0 YCTPOICTBA MOKHO KOHTPOJHPOBATH pa3Mephbl
aeTagen?
l)repmuctop 2)rpansuctop 3)hoTope3ucTop

10.ITpoBoAMMOCTH MOJIYNIPOBOAHUKOB NPH OCBEIIEHUH €r0 MOBEPXHOCTH
l)ocTaércst HEM3BMEHHOW 2)yMEHbIIAeTCsl 3)yBEIMUYMBAETCS



11.C noMombI0 KAKOT0 YCTPOMCTBA MO2KHO U3MEPUTH TEMIIEPATYPY MOYBHI?
I)repmuctop 2)tpanzuctop 3)doropesuctop

12. Kakue U3 3J1eMeHTOB MOKHO BBECTH B KauecTBe NMPUMeCH /IJIsl FTepMaHusl,
YTOObI MOJYYHUTH YJIEKTPOHHYIO POBOAUMOCTH?
I)dochop 2)rammuii 3)Melmbsak 4)uHauid S)cypbMa

13.BakyyM — 3TO NPOCTPAHCTBO, B KOTOPOM
l)MoJieKyJibl TPOJIETAIOT OT OJTHOM CTEHKHU COCYJia K APYroil HE UCTIBIThIBAs

COYJIapEHHUI IPYT C IPyroM
2)B cOCyJie€ HET HU OJTHOM MOJIEKYJIbI

3)MOJIEKYJIIBI HAXOISATCS B HEMOBMYKHOM COCTOSTHIH WJTH ABUTAIOTCS C TOCTOSTHHOM
CKOPOCTBIO

14.1IpoBoAUMOCTH B BAKYYMe MOKHO 00€CIIeYUTh ¢ MOMOIIbIO BBeIeHUS
HCTOYHHUKA
1)cBOOOIHBIX YAaCTUI] 2)MOABUXKHBIX YACTUI] 3)3apsiKEHHBIX YACTHII

15. TepMO3JIeKTPOHHASI IMUCCHSA — ITO MPOLECC UCTIAPEHUS IJTEKTPOHOB €
NMOBEPXHOCTH METAJIJIOB IIPU TeMIlepaType
l)ucnapeHus MOJIEKyJl MeTalljla 2)HarpeBaHusl MeTajljia 3)IJIaBJICHUSI MeTallIa

16.UcnmyckaeMble METAJLIIOM 3J1€KTPOHBI 00Pa3yl0T BOKPYT 3JIEKTPOaa
1)371eKTPOHHYIO TOBEPXHOCTh 2)3JEKTPOHHOE 00JIaKO 3)3JIEKTPOHHBIN CIIOH

17.C noBbllIeHHEM TeMIepaTypbl MeTALIA JIOTHOCTh 3JIEKTPOHOB
l)ymenbiuaercss 2)ocTaércsi HOCTOSHHOM 3)yBEIMYHUBAECTCS

18.K oqHocTOpOHHEl NMPOBOAUMOCTH NPUBOIAUT PA3TUuIUE MEKTY
1)X0JIOAHBIMU BJEKTPOJIAMU 2 )TOPSUUMHU DICKTPOJIaMU 3 )XOJIOAHBIM U TOPSIUUM

ANEKTPOaMU

19.11pu NOAKIIOYEHHUIO YJIEKTPOIOB K UCTOUYHUKY TOKA MEKIYy HUMH
BO3HHUKAET
1 )371€KTpOMAarHUTHOE TOJIe 2)MarHUTHOE TOJie 3)3JIEKTPUUYECKOe ToJIe

20.1Tox neficTBMEM 3TOIO MOJIA YACTh JIEKTPOHOB JIBUKETCHA K
1 )ropstuemy 37€KTpoly 2)XO0JIOJHOMY JIEKTPOay 3)CTEHKE cocyaa

Tect mo Teme «BoJHBI

1. Yro Ha3BIBaIOT BOJHON?

2. B uém cocTout paznuumne MeXIy IpO0JIbHON U TOTIEPEYHOM BOJTHOM?
3. KakoBbl OCHOBHBEIE 0COOEHHOCTH BOJIHOBOT'O JBHIKEHUS?

4. Yto Ha3BIBAIOT AJIUHOU BOJIHBI?



Kak cBsizaHa CKOpOCTh BOJHBI C ITTMHON BOJHBI?

[To xakoMy HampaBJIEHUIO BOJIHBI PACHPOCTPAHSIIOTCA B PE3MHOBOM LIHYpe?
UTO MpoUCXOAUT € IEPEHOCUMOMN SHEPTUEH 10 Mepe YAAICHUS OT UCTOUYHUKA?
Kakyto BoJIHY Ha3bIBaIOT MJIOCKOM?

© © N o U

. Kakyto BoiHy Ha3bIBaroT chepuieckoit?

10 [ToueMy B razax u >KUAKOCTSX HE CYIIECTBYET MOMEPEYHBIX BOJIH?

11.B kako¥# cpenie BOJIHbI HEBUIUMBI?

12.Kakue koneOaHus SABISIOTCSA aKyCTHUECKUMU?

13.Kakue Tena B OKpy>Karouiei cpejie Co3arT 3ByKOBYIO BOJIHY?

14.B kako# cpeJie 3ByKOBBI€ BOJHBI PACIIPOCTPAHATCSA HE MOTYT?

15.C nomo1ipio 4ero Mpl IojydaeM HauOoJIbllee KOJIM4ecTBO HHbopMau?
16.0T1 4ero 3aBUCHUT CKOPOCTh 3ByKa B BO3ayxe?

17.T'ne ckopocTh 3ByKa OOJIbIIIE: B BOJE UM BO3TyXeE?

18.YT0 MOKHO BBIYHCIUTH IO M3BECTHON YacTOTE KOJICOAHUI U CKOPOCTH 3BYKa?
19.Kak Ha3bIBalOT OTpaXEHHBIE OT MPEIMETA 3BYKOBBIC BOJHBI?

20.Yto siBnsieTcs rJ1aBHBIM 3HAYEHHEM 3ByKa?

TecTt o Teme

«CBEXITPOBOJIJUMOCTbD, DJIEKTPUUYECKHI TOK B
MMOJYINPOBOJAHUKAX»

1. CaepxnpoBoaumMocTh Obli1a OTKpbITa B 1911 roay
1)dxoynem-Jleniem

2)boitnem-MapuoTrToM
3)Kamepaunr-Onnecom

2. OH mMpPOBOAMJ ONBITHI N0 OXJIAKAECHUIO PTYTH B KUIKOM
l)Bomopone

2)renuu
3)xucnopoje

3. CBepxnpoBoaMMOCTh HA0/II0aJ1aCh NIPU OYeHb HU3KHUX TeMIepaTypax
1)-25K

2)0 K
3)25 K

4. B kakoM roay 0bL1a OTKPbITA BHICOKOTEMIIEPATYPHAsI CBEPXIIPOBOAMMOCTb?
1)1886



2)1986
3)1968

5. MoaynpoBoaHuKkH HanboJ1ee OTIMYAIOTCH OT MPOBOJAHUKOB XapaKTEePOM
3aBMCHMOCTH NIPOBOJIMMOCTH OT
l)remnepatypbl

2)JIMHEHNHBIX Pa3MEPOB
3)XMMUYECKUX CBOMCTB

6. OnbITHI MOKA3BIBAKOT, YTO yAeJIbHOE CONPOTHBJIEHNE C YBeIHYEHHEM
TeMIEePATYPhl Pe3K0 YMEHBIIAETCHA Y TAKHX BelleCTB KaK
1)cenen, KpeMHUM

2)cepebpo, 30J10TO
3)repmaHuii, Melib

/. BajIleHTHOCTb KpeMHHS 03HAYAET, YTO BO BHEIIHeH 000/10UKe coepkurTcs 4
¢J1200 CBA3AHHBIX
l)mpoTona

2)HEUTpOoHa
3)aneKTpoHa

8. IMoaynpoBOAHUKH MPH HU3KUX TeMIIePaTypax TOK
1)cnabo npoBoAT

2)XOPpOIIIO MPOBOJIAT
3)HE IPOBOAT

9. Ilpu HarpeBaHUM MOJTYNPOBOAHUKOB MOBbILIAETCSH IHEPIr U
l)noreHumanbHas

2)KUHEeTu4ecKas
3)remioBas

10.ITpu narpeBanuu noaynpoBoanuka ot 300K g0 700K 4ncsio cBo00aHBIX

3JIEKTPOHOB yBeanuuBaercs ot 1017 1o
1) 107

2) 10?4
3) 10%



11.11pu pa3pbiBe cBsI3u 00pa3yeTcs BAKAHTHOE MECTO C HeJ0CTAI UM
3JIeKTPOHOM, €ro Ha3bIBAIOT
1)npIpka

2)oTBepCcTHE
3)nycrora

12.TIpoBoAMMOCTH NOJYNIPOBOAHUKOB HAa3bIBAETCS
1 )IpOTOHHO-3JIEKTPOHHOM

2)37€KTPOHHO-ABIPOYHON
3)371eKTpOHHOU

[IpakTrueckue 3aHsATUS IO PU3MKE MpeTHA3HAUYEHbI 11 cTyAeHToB 2 Kypca CIIO mo
cnennanbHocTH: 23.01.17 « MacTep 1o peMOHTY H 00CJIY’KMBAHUIO aBTOMOOMJIEi».
Ha xypc orBeneno 40 yacos. [Ipemnaraemplii Kypc OCHOBaH Ha 3HAHUAX U YMEHHUSIX,
MOJIYYSHHBIX CTYJICHTAMHU MPU U3YYCHUH PU3UKU HAa TEOPETHUUECKUX 3aHSATHUSX.

esu 1 3212494 NPAKTHYECKUX 3aHATHM:

" pa3BUTHE NO3HABATEJIBHBIX MHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPYECKUX
CHOCOOHOCTEM B mporecce  pemieHuss — (QU3MUecKuX  3agad U
CaMOCTOSITENIbHOTO MPUOOPETEHNSI HOBBIX 3HAHUMH;

" BOCHUTAHUE JyXa COTPYAHUYECTBA B IPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
3a]1a4, BBIIIOJTHEHUS] CAMOCTOSTEIbHBIX padoT;

"  yMETh IPUMEHAThH 3HAHUA N0 (PU3UKE AJIs1 OOBICHEHUS SBJICHUM MPUPOIbI,
CBOMCTB BEILIECTBA, PEIICHUS (PUINYECKUX 3a]lad, CAMOCTOSTEIBHOTO
NpUOOPETEHUS U OLIEHKW HOBOM MH(pOpMaIuu GU3HUECKOro COJEp KaHMs,
MCIIOJIb30BaHUSI COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUH,

" JCIHOJIb30BaHUE MPUOOPETEHHBIX 3HAHUW M YMEHUM Uil pelIeHUs
MPaKTUYECKHX, )KU3HEHHBIX 3a/1a4.

Kypc nmpakTthyeckux 3aHSATHH Mpexae BCEr0 OPUEHTUPOBAH Ha Pa3BUTHE Y

CTYJICHTOB MHTEpPECAa K 3aHATHSM, HA OPraHU3aldil0  CaMOCTOATEIBHOTO
MO3HABATEIBHOTO MPOIECCa M CAMOCTOSITEIIbHOM NPAKTUYECKOW JIEeSATEIbHOCTH. B
COOpHMKE MpEJICTaBICHA CHCTEMa 3a/ad MOCTETICHHO BO3pPACTAIOIIEH CIIOKHOCTH 32
Kypc (pu3uku cpeaHel MIKOJIbI. 3aHSATUSI MO PEIICHUI0 TEOPETUUYECKUX 3ajad JaroT
BO3MOYXHOCTh 00ECIIEYUTh CTYJEHTOB MaTepuaiaMu JIJIsi CaMOCTOSITeIbHOU padboThl. C
ATOM 1eNIbI0 TIoCIe pa3dopa JABYX- TpeX KIIOUEBBIX 3a/1a4 HA 3aHITHU  11€JE€CO00pPa3HO
JaTh KOMIUJIEKT 3aJlay M0 JAHHOW TeMe JJIsi CAaMOCTOSITeIbHON pabOoThl ¢ 00s3aTeIbHBIM
ITOJTHBIM ITUCHMEHHBIM 0()OPMIICHUEM.

[IpakTuueckue 3aHATHS  TPOBOASTCS B KaOuHeTe pusuku. [IpakTuueckue 3aHATHS
BKJIFOYAIOT CJIEAYIOLINAE CTPYKTYPHBIE 3JIEMEHTHI:



v/ MHCTPYKTaX, IPOBOJMMBII MPETIO1aBaTeNEM,
v/ caMOCTOsITe bHAS ICSITEIBHOCTh CTYICHTOB,
v/ aHaJN3 ¥ OLIEHKA BBIIIOJIHEHHBIX PadoT.

BroimonmHeHnio  mpakTHYeCKHX paboT MIpEeIIecTByeT JOMAllHsAs MOJATOTOBKAa C
HCIIOJIb30BAHUEM COOTBETCTBYIOIICH JIUTEpaTyphl (y4eOHUKH, JIEKIIMH, METOIUYECKUE
nocoOus W YyKa3aHuWd W Jp.) U NPOBEpKA 3HAHUN CTYAEHTOB KaK KpPUTEpPHM HX
TEOPETUYECKOU TOTOBHOCTH K BBIIIOJHEHUIO 3a1aHU.

KoHTponb ¥ oOlLeHKa pe3ysbTaTOB BBINOJIHEHHS CTYACHTAMU MPaKTUYECKUX paboT
HampaBjeHbl Ha IMPOBEPKY YCBOECHMsI BCEX DJIEMEHTOB COJEpXKaHUS Kypca (PU3UKH,
OCBOGHUE YMEHHM, HaBBIKOB, pa3BUTUS OOLIMX  KOMIIETEHIMM, ONpeNeTIEHHBIX
pOrpamMMoi y4eOHON JUCHUTIINHBI.

®opma KOHTPOJISI BHITIOJIHEHHUS PAKTUYECKUX PadoT

OT4eTsl MO MPAKTUYECKUM paboTaM opOPMIISIOTCS B TUCBMEHHOM BHJI€ aKKYpPaTHO
(B Terpaam AJiA MpPAaKTUYECKUX pabOT) ¥ JOJKHBI BKIIIOYATh B ce0sl CIEIYIOIIHNE
MTyHKTHI:

v/ Ha3BaHHE IPAKTHIECKOU pabOTHI;
v’ 1IeJIb IPAaKTHYECKON pabOoTHI;
v/ BBHINOJHEHHBIE 3a/IaHKsI CBOETO BAPHAHTA C YKa3aHHEM OTBETOB.

OLeHKM 3a BBINIOJHECHUE 33JaHW Ha TMPAKTUUECKUX  3aHATUSAX BBICTABIIAIOTCS IO
NATUOAIUIBHOM CHUCTEME M YYMTBIBAIOTCS KaK IOKa3aTeld TEKYIEeH YCIeBaeMOCTH
CTYJIEHTOB.

Kpurepuu oneHnBaHusi MPpaKTHYECKHUX padoT mo pusznke

BrinonHeHue npu pemieHny 3a1auu OueHka 3a pelieHue

[IpaBuibHO 3amMcaHO YCIOBHE 3aJa4d  C
YYETOM Pa3MEpPHOCTU BEJIUYUH,
CaMOCTOSITENIbHO TPeoOpa3oBaHbl BETUYMHBI B
cucremy CU,

3HaHue (POpMyJI, MPUMEHSIEMBIX JUIsl pacuéra B
YCJIOBHSIX JAHHOW 3aJa4u,

CaMOCTOSITeNIbHOE TIpUMEHEeHHE (OPMYJIbI U ee
npeoOpa3oBaHue [JIsi  BBIYMCIICHUS HCKOMOM
BEJIMYWHBI,

pOBEpPEHa Pa3MEPHOCTh UCKOMOM BEJIUYHHBI,
MPOBEJIEHBI MTOTOBbIE PACU€Thl, MCIOJb3Ys
JTAaHHBIE 3a/1a4H.

5(oTAn4HO)




[IpaBunpHO 3amucaHoO YCJIOBME 3aJauyd C
y4€TOM Pa3MEpHOCTH BEJINYUH,
CaMOCTOSITENIbHO MpPeoOpa3oBaHbl BEITUYUHBI B
cucremy CU,

3HaHue (HOpMyJ, TPUMEHSEMbIX I pacuéTa B
yCIIOBUSAX JaHHOM 3a/1auH,

CaMOCTOSTEIIbHOE TpUMEHeHne PopMyIbl U ee
npeoOpa3oBaHue, Jii BBIYUCICHUS HCKOMOM
BEITNYMHBI,

MIPOBEPEHA PA3MEPHOCTH UICKOMOU BEJTMYHUHBI.

4(xoportiio)

[IpaBUIBbHO 3amMCaHO YCIOBHE 3aJa4d  C
YYETOM pa3sMEPHOCTH BEJIMYMH,
CaMOCTOSTENIbHO MpeoOpa3oBaHbl BEIUYUHBI B
cucremy CU,

3HaHue (POpMyI, MPUMEHSAEMBIX JUIsl pacyéra B

YCIIOBHAX NAHHOU 3aJa4H. 3(y,I[OBJ'I€TBOpI/ITCJIBHO)

HC BJIagccT OCHOBHBIMH 3HaHUsIMU, 2 (HGYI[OBJ'IGTBOpI/ITGJIBHO)
H€O6XOI[I/IMBIMI/I JIIA PCHICHUA 3aJa4u,
JOITYCKaAcT OImMOOK U HEJI0YETOB 6OJIBIIIC, 4cM
HYKHO IJIs1 CIICHKHN «3».

Memoouueckue yxkazanua no oucuyuniune « OU3IUKA» ona evinoinenus
NPAKMUYECKUX padom co30aHvl 8 HOMOWb 01 padOmMbl HA 3AHAMUAX, HOO2OMOBKU
K npaKkmuuecKum padoomam, npasuibHOZ0 COCMAGIeHUs OMYEm 6.

[Tpuctynas K BBINOJHEHUIO MPAKTHYECKOM pabOThl, HEOOXOIUMO BHUMATEIHHO
IPOYUTATH LENb U 33Ja4M 3aHITHS, 03HAKOMHUTHCS ¢ TpeOOBaHUAMH K YpOBHIO Barei
MOATOTOBKM B COOTBETCTBHM C (peAepalbHbIMU TOCYAAPCTBEHHBIMH CTaHAApTaMu
tpetbero  nokojeHuss (PI'OC-3), KpaTKUMU  TEOPETUYECKMMH U y4eOHO-
METOAMYECKUMHU MaTepHallaMi [0 TEeME MPAKTUYECKON paboThl, OTBETUTH (IIPU
HE0OXOJMMOCTH) Ha BOIIPOCHI JUIsI 3aKpEIJICHUSI TEOPETUUECKOTO MaTepuania.

Bce 3aganust k mpakTuueckoil paboTe Hago  BBINOJHATH B COOTBETCTBUHU C
MHCTPYKIHUEN U MPOAHAIIM3UPOBATh MOJYyYEHHbIE pe3ysbTaThl. OTYET O MPAKTUUECKON
paboTe AOJHKHBI BBIOJIHUTH 110 IPUBEACHHOMY aJITOPUTMY, ONHUPAsCh Ha 00Opasell.

Hanu4urie moioKuTenbHON OLIEHKH MO0 MPAaKTHYECKUM padoTaM HeOOXOAUMO IJIs
MOJIyYeHHUs] JIOMYyCKa K 3K3aMeHY, TO3TOMY B CiIyyae OTCYTCTBHSI Ha YpOKe MO Jt000H
MPUYMHE WINA MOJYyYEHUs HEYJOBJIETBOPUTEIHLHOM OLIEHKU 3a MPAKTUYECKYH padoTy
JNOJDKHBl HAWTH BpeMsl JUIsl €€ BBINOJHEHMS WM mepecnadud. Ecimm B mponecce
MOJTOTOBKUA K NMPAKTUYECKUM paboTaM BO3HUKAIOT BOMPOCHI, Pa3pelinTh KOTOpbIE
CaMOCTOSITENIbHO HE YyJHaercs, HeoOXoIuMo oOpaTUTbCcs K MPEnoJaBaTeNio s



IMOJIy4CHUA paB’B}ICHeHI/Iﬁ NI yKaSaHI/Iﬁ B JTHU ITPOBCACHHA HOIIOJIHUTCIBbHBIX 3aHSATHUH.
BpCMH IMPOBCACHUA AOIOJIHUTCIBbHBIX 3aHATUN MOKHO Y3HATb Yy NpernoJgaBaTrciisi HUIn
IMOCMOTPCTh HAa ABCPU CI'O KaOMHEeTA.

MeTozmquKne YKRa3zaHud AJd CTYACHTOB IO BBITIOJTHCHUI0 MPAKTHYICCKUX paﬁoT

[Ipouecc pemenust GU3MUYecKoil 3amayu  CKIAIBIBACTCS U3 IMOCIEAOBATEIILHOCTH
CIEAYIOIINX TICUCTBUM:

— HU3Y4YUThb YCIJIOBUS M TPEOOBaHUS 33aJauH;

— KpaTKo 3aIucaTh YCJIOBHE U TpeOOBaHUE 3a/1a4H;

— MEPEBECTH 3HAUCHUS PU3NUYECKUX BEIMYMH B equHuUIbl CU;

— BBIIOJIHUTh MpPU HEOOXOJUMOCTH YEpPTEX WM PHUCYHOK. YKazarb Ha HEM

KOJIMYECTBEHHBIC
XapaKTePUCTUKN OOBEKTOB, ITPOIIECCOB;

— BBIOpaTh CUCTEMY OTCUETA M yKa3aTh €€ Ha YEPTEKeE,

—OTHECTH 33/Ia4YHYI0 CUTYAITHIO K ONpeIeIEHHON (PU3NUEeCKOi TeopuH;

— BBISIBUTh 3aKOHBI (TIpaBWJIa, MPUHIIMIBI), KOTOPHIM TMOJYUHSAIOTCS OIKMCAHHBLIE B
3ajade

ABJICHUSA (Hpoueccm, CBOﬁCTBa) H 3aIllUCaThb UX MAaTCMATUUYCCKUC BBIPAKCHUA,

— TPOBEPUTH PA3PEIIMMOCTH IIOJYYEHHOW CHUCTEMBI YPABHEHHW I HAXOXKICHUS
HEU3BECTHOTO

U TIPY HEOOXOIMMOCTH JIOTIOJIHUTh €€ HEeJOCTAIOIIUMU YPaBHEHUSAMU;
— peUuTh CUCTEMY YPaBHEHUI B 00IIIEM BHUJI€ OTHOCUTEIILHO HEU3BECTHOTO;

— TMIOJICTaBUTh 3HAYEHHS BEJIWYHMH B TMOJYYEeHHOE B OOIIEM BHJE pCIICHUE H
MPOM3BECTHU

BBIYUCIICHNUS,
— BBISICHUTH MPABAONOI00HOCTh OTBETa (10 (PM3UYECKOMY U 3IpAaBOMY CMBICITY, 110

COOTBETCTBHUIO 3aJaYHOM CHUTyallud, IPOBEPKOM 110 OUYEBUIHBIM W YaCTHBIM
CITy4asm).

TeMaTnka NpakTHYEeCKUX 3aHATHIA:



Ne Tembl KosinvectBo
n/n 4acoB
1 | Pemenue 3amay no reMe «KuHemaTukay. 2
2 | Kunemaruka. OnpeziesieHue OCHOBHBIX KHHEMATUUECKUX BEJIMYMH: 2
CKOPOCTh, YCKOPEHUE, MPONICHHBIN ITyTh B PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUYKEHUU
3 | Aunamuka. Pemenue 3amay Ha 3akoHbl HproTOHA. 3aKOH BCEMUPHOTO 2
TsiroteHus. Cuna Tsbkectu. Bec Tena.
4 | IloTeHIManbHas 1 KHHETUYECKAs! SHEPTUs. 3aKOHBI COXPAaHEHHUS B 2
MexaHuke. PaboTta 1 MOIIHOCTH
S5 | OcHOBBI MOJIEKYJISIPHOM (u3UKHU. PazmMepsl Moekyt. 2
Temneparypa
6 | CBoiicTBa mapoB (ra3oB), KUJAKOCTH U TBEPJIbIX T 2
7 | Pemenue 3ama4 o teme: «B3aumHbIe IpEeBpaIIeHUs )KUIKOCTEH, 2
ra3oB U TBEPJbIX TEID).
8 | Pemenune 3ama4 o teme: «OCHOBBI TEPMOJIMHAMUKI). 2
9 | Ternoseie apuratermi. K11/ TemmoBeIx auraTeei 2
10 | 3axon Kynona. Hampsox€auocts. [Torennuan. Paznocts 2
MTOTCHITAJIOB
11 | Konaencatopsl. D1eKTpoeMKocTh. CoeTMHEeHNEe KOHIEHCATOPOB B 2
Oarapeun
12 | 3akonsl Oma 2
13 | ITocrosuubli TOK. TemmoBoe aeiicTBre Toka. PadoTa U MOIIIHOCTD 2
TOKa
14 | Cuma Ammepa. Cuna Jlopenria 2
15 | Konebanus u Boaubl. OnipeaeeHne aMILIATYAbI, IEpUO/Ia, 2
4acTOTHI MO TpaduKy KoseOaHun
16 |3akoHbl oOTpaxkeHHsS W TperomiieHHs cBeTa. IlocTpoenue 2
HN300paKeHUH B JIMH3aX
17 | Onpenenenue sHEPTUM PACIICTUICHUS SApa 2
18 | PanmnoakTUBHBIC M3ITYyYCHHS U UX BO3/ICHCTBHE HA KUBBIE 2
OpraHU3MBbl.
19 | Usmepenue Bpemenu. OnpeneneHue reorpaduaeckoi MupoThl U 2
JIOJITOTHI.
20 | Cnytauku mianeT. Masbie Tena COMHEYHOW CHCTEMBI. 2




Ilpakmuueckoe 3anamue Nol

Pemenue 3aJa4v 110 TemMe «Kunematukay.

Heab padoThI: cHCTEMAaTU3UPOBATH U 3aKPENUTH NPHOOPETEHHBIE 3HAHMS IPU

PECUICHUHN 3aaa4 pa3JIMIHOro THUIIAa 110 TCMC «Kunematukay.

(o]

Aneopumm pewenus 3aoau.

. [IpounTaiiTe BHUMATEIBHO yCJIOBUE 3a/1aud. Beisicaute Tun aswkenus Tena (ITP]]

wi PY]I). Eciiu PY /I, To pasron wiu TopMmoxeHue?

. 3anMIINTE KPATKOE YCIOBHE 3aJa4H.

Beipasure Bce BenmnuuHbl B euHAnax CH.

. Beibepute C.O., OTHOCUTENBHO KOTOPOU OyJieTe paccMaTpUBaTh JBHKCHUE TENA.

Crnenaiite uepTéx, Ha KOTOPOM YKaKUTE HAIlPaBIICHHE BEKTOPOB HayaabHOU
CKOPOCTH, IEPEMELIEHNUSI, YCKOPEHHS.

. 3aMuIlMTe ypaBHEHHE KUHEMATUKU I npoekyutl (W CUCTEMY YpaBHEHU )

KOTOpbIE€ HEOOXOIUMBI JJI PELICHUS JAHHOU 3a]1auH.

. Beipazure npoeknu BEKTOPOB YEPE3 MOLYJIN BEKTOPOB C YUemomM 3HAKO8 TIPOCKIIHMA

N Ha4aJIbHBIX YCHOBI/Iﬁ.

. 3anUIIMTe MOTYYUBIIEECs aaredpandyeckoe ypaBHeHHe (WM CUCTEMY YPaBHEHHI )
. Pemute ypaBHeHuWe (MM CHCTEMY YPaBHEHMI) OTHOCUTEIBHO HEU3BECTHOMU

BCJIMYUHBI, T.C. pCIIUTC 3a1a49y B O6H_[€M BHUAC.

. Paccuuraiite HCKOMYIO BCIIMYHUHY, ITIOACTABHUB U3BCCTHBLIC BCIIMYHNHEI.

Bapuanum 1

. CKOpOCTh IEPBOTO aBTOMOOMJISI OTHOCUTEIBLHO BTOPOro 30 KM/4, a OTHOCUTEIIBHO

3emun 120 km/4. Onipeiennure CKOPOCTh BTOPOTO aBTOMOOMJISI OTHOCUTEIHHO 3eMIIH,
€CJI aBTOMOOWJIM JIBHXKYTCSI B OJTHOM HaIlpaBJICHUHU.

. [lupkoBO¥# apTUCT MIPHU MAJACHUH C TPANIEIIUU HA CETKY UMeJN CKopocTh 9 M/c. C kakum

YCKOPEHHUEM MPOXOUIIO TOPMOKEHHE, €CIIU JI0 TTOJIHOW OCTAHOBKHU CETKa
nporuynach Ha 1,5 m?

. Benocunenauct npoexan 80 m 3a nepsrie 10 ¢, a cneayromue 50 m 3a 5 ¢. Haitagure

CPCOHIOIO CKOPOCTh BCIIOCHUIICIHCTA.

. Camonet nipu ckopoctu 360 km/4 nenaet netio Hecreposa paamycom 400 m.

Onpez[eJmTe HCHTPOCTPCMUTCIIBHOC YCKOPCHHUC, C KOTOPBIM ABUTAJICSA CAMOJICT.

. Onpenenure riryOuHy yIIEmbs, €CIM KaMEeHb Macco 4 Kr JOCTHUT €ro 3a 6 c.

Bapuanm 2



. Ilo mpsimoii fopore B 0JIHY CTOPOHY ABUKYTCS JIESTKOBOM U IPy30BOi aBTOMOOMIIH CO
CKOPOCTSIMH 72 KM/4 1 54 KM/4 COOTBETCTBEHHO. OnpeieNinTe CKOPOCTh IPy30BOT0
aBTOMOOMJISI OTHOCUTENILHO JIETKOBOTO.

. Ilyns B cTBONE aBTOMaTta KanamHukoBa ABMKeTCA ¢ ycKopeHueM 616 m/c?. Kakosa
CKOpPOCTh BbLJIETA MYJIH, €CJIM JJInHa cTBoJia 41,5 cM?

3. Beproner, nposaereB no npsiMoit 40 kM, moBepHyJI o yriiom 90°u nposeren no
npsamoit eme 30 kM. HaliiuTe myTh U BETUYMHY NIEPEMELICHUS BEPTOJIETA.

. CkopocTh HEKOTOPOI TOUKM Ha rpamiuiacTulke 0,3 M/c, a HIEHTPOCTPEMUTEIILHOE
yckopenue 0,9 m/c?. Haiiure paccTOSHHE 3TOM TOYKH OT OCH BPAILICHHS.

. Msta maccoit 500 r 6pocuiii BEpTHKaJIbHO BBEPX €O CKOopocThio 18 M/c. Ha kakyro
BBICOTY MOJIHUMETCS TEJO 3a 3 ¢?

Bapuanm 3

.3a BCJIOCHUIICINCTOM, IBHKYITUMCA HpHMOHHHGﬁHO CO CKOpPOCTBIO 8 M/C, OCKUT
MaJIb9YHUK, CO CKOPOCTBIO 5 m/c. Onpe,ueJmTe CKOPOCTB BCIOCUIICANCTA OTHOCUTCIBHO
MaJIbYHKaA.

. Ilynst BUHTOBKHM, MPOOMIIA CTEHY TOJIIUHON 35 ¢M, MpUYEM €€ CKOPOCTh
ymenbmmiach ¢ 800 mo 400 m/c. Onpenenure yCKOpEHHE MyJIH.

. 'opHas Tpomna mpoxXoJauT B CEBEPHOM HAIIPaBIICHUH 3 KM, 3aT€M CBOPAUYHMBAET Ha
BOCTOK U TstHeTCs 4 kM. HailTu myTh U epeMellieHre TypucTa NpoIieAnero JaHHbIi
MapuIpyT.

. CxopocTts TOouek Bpamatomierocst oopyda 10 m/c. Haitaure paguyc o6py4a, eciu
IIEHTPOCTPEMUTENBHOE YCKOpeHue ero Touek 200 m/c.

. Crpena maccoii 200 T BeINyIieHa BEPTUKAIHHO BBEPX cO ckopocThio 30 m/c. Ha
KAaKyI0 BBICOTY TOJHUMETCS CTpeia 3a 2 ¢?

Bapuanm 4

. CKOpOCTh IEPBOTO BEJIOCUTICANCTA OTHOCUTEJIBHO BTOPOTO 5 KM/4, @ OTHOCUTEIBLHO
3emum 20 km/49. OnpeaeuTe CKOPOCTh BTOPOTO BEJIOCUIISAUCTAa OTHOCUTEIHLHO
3emuu.

. C KaKoil CKOpPOCTBIO JBUTAJICS MOE3]] 10 Hauajaa TOPMOKEHHUS, €CIIU IPH
TOPMOXXEHUHU OH JIBUTAJICS C TIOCTOSTHHBIM YCKOpEHUEM BenuduHou 0,5M/c u 110
OCTaHOBKHM mpoien 225m?



3. JIBurasice 1o mocce, Benocuriequct npoexan 900 M co ckopocTsio 15 M/c, a 3atem 1o
mioxoi gopore 400 M co ckopocThio 10 m/c. C kakoii cpelHel CKOPOCThIO OH
npoexan Bech MyTh?

4. TpaMBaliHbIid BaroH JBMXKETCA MO 3aKPYTICHUIO pagnycoM 20 M CO CKOPOCThIO 36
kM/4. OnipeieNiuTe HEHTPOCTPEMUTEILHOE YCKOPEHUE BaroHa.

5. Onpenenure BBICOTY 3[1aHHUs, €CIM KaIlIsl Maccoi 2 I majaina ¢ Kpbllly B TEYEHHUE 5 C.
IIpakTnyeckoe 3ansaTue Ne 2

no teMe «KuHemarTuka. Onpezleﬂenne OCHOBHbIX KHHEMATHYCCKHUX BCJINYNH.
CKOPOCTb, YCKOPEHMUE, npoﬁnennmﬁ IIyTb B PABHOYCKOPCHHOM HpﬂMOJIPlHGﬁHOM
ABHXKCHUID)

Heaw: 3axkpenumv 3nanus no meme «Kunemamukay», cgopmuposame ymenus u
HABLIKU HAXONCOEHUS. (DU3UUECKOU BeNUdUHbl, 6bl800 (OUIUYECKOU BeIUYUHbl U3
Gdopmynvl. Yceoumv O0CHOBHblE MemoObl peuleHUus NpIMou U 0OpamHoOU 3a0aqu
KUHEMAMUKU, UCHONb3YS 3AKOHbL KUHEMAMUKU NOCMYNAMENbHO20 U 8PAWAMENbHO20
08udICeHUsl.

Teopus:

KunemaTuka— pazgen MeEXaHWKH, W3YYalOMIMA MaTeMaTHYeCKOe OMHCAHHE
(cpeactBamMu  reoMeTpHUM, anreOpbl, MaTEMaTHUUECKOrO AaHalu3a...) JBHXKEHUS
UJeaM3UPOBAHHBIX TeJl (MaTepHalibHas TOYKa, aOCOJIOTHO TBEPAOE TEJO, UJealbHas
KUJKOCTh), 0€3 PacCCMOTPEHUS MPUYMH JIBWKEHMs (MAacChl, CHJI U T. 1.). McxomHbie
MOHSTHUS KUHEMATUKH — MPOCTPAHCTBO U Bpems. Hampumep, ecnu Teno ABMXKETCS MO
OKpY)KHOCTH, TO KHWHEMaTHKa TMPEACKAa3bIBAeT HEOOXOANMOCTh CYIIECTBOBAHUS
[EHTPOCTPEMUTENBHOTO YCKOPEHUS 0€3 YTOUHEHHsI TOTO, KaKylo IPUPOy UMEET ChIIa,
ero mopoxpaaromias. [IpuurMHaMu BO3HUKHOBEHHS MEXAHMUYECKOTO JABMKCHUS
3aHUMAaeTCs APYroi pa3aesn MeXaHUKH — JIWHAMUKA.

['maBHOM 3aaueil KHHEMATUKH SIBJISIETCS MaTeMaTU4ecKoe (ypaBHEHUSIMHU, Tpadukamu,
Ta0NUIAMHU U T. 11.) ONpPEAESICHUE MOJOXKEHUSI U XapaKTePUCTUK JBHKEHUSI TOYEK WUITU
Ten BO BpemeHH. JIo0oe IBMKEHMSI paccMaTpUBaeTCs B ONPENEIEHHON cucTeme
orcu€ra. Takke KHHEMATHMKAa 3aHUMACTCA W3YYEHUEM COCTABHBIX JIBW)KCHUU
(IBM>KEHMI B IBYX B3aMMHO MEPEMELIAIOIIUXCS CUCTEMAX OTCUETA).

YCKOPEHME. PABHOYCKOPEHHOE /IBU’KEHUE

Pasnoyckopennviv Ha3pIBaeTCs IBUXKEHUE, TPU KOTOPOM CKOPOCTh Teia 3a JoObIe
paBHbBIE MPOMEKYTKH BPEMEHU U3MEHSIETCSI OMHAKOBO.



YCKOp€HM€M meJjia Ha3bIBalOT OTHOHMICHHUC H3MCHCHUA CKOPOCTHU TCJIa KO BPCMCHH, 34
KOTOPOC 3TO USMCHCHHUEC ITPOU301IJIO.

YckopeHne xapakTepu3yeT OBICTPOTY U3MEHEHHUS CKOPOCTH.
-7,
¢ (1)
Ale M
[a]= X2 %
o o

yCKOpCHI/Ie - BCKTOpHAasA BCJIIMYHMHA. Ono ITOKA3bIBACT, KaK HM3MCHJACTCA MI'HOBCHHAsA

7=

CKOpPOCTb T€Jia 3a €IMHUILY BPEMEHH.
3Hasi HA4YaJbHYIO CKOPOCTh T€la M €ro yckopenue, u3 Gopmynsl (1) MOXHO HaiTu
CKOPOCTb B JI000if MOMEHT BpemeHu: 7 = Vo + & (&)

JI7ist 5TOr0 ypaBHEHHE HY>KHO 3alucaTh B MPOSKIUAX Ha BHIOPAHHYIO OCh:

V,=Vxt+ axt

['padykoM CKOpPOCTH TpPU PABHOYCKOPEHHOM JIBUKCHUW  SIBISIETCA  IpsiMast

Uy
a,>d

1,=0

IT,N J

INEPEMEIIEHUE n INyYThb IPU NPIMOJIMHEHHOM
PABHOYCKOPEHHOM JIBUKEHUN
[Ipeanonoxum, YTO TENO COBEPUIMIIO MEepeMElIeHUuEe 3a Bpems t, JBHUrasich C

yckopenueM . Eciu ckopocTh usMensercs oT Yoo Fu yuuThiBas, 4To,

V=V + @t omyunm
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Hcnonb3ys rpaduk CKOPOCTH, MOKHO ONPEIAEIUTh MPOUICHHBINA TEJIOM 3a M3BECTHOE

P_;

BpEM: IIYTH - OH YHCJICHHO PABCH INIOIIAAN BaIHTpI/IXOBaHHOﬁ ITOBCPXHOCTH.

Uy |

A a8
= Uell)

E c/ /J/rrlg;;fﬁféquﬁ (¢
r Il

?{:f,“/”/’ f//‘f/// s,
/_i?v'f/" /’; /Aﬁ‘// o

0 ¢ ¢
CBOBOJIHOE ITAJIEHHUE TEJ

I[BI/I}KCHI/Ie TCI B 663B03I[y1HHOM IMPOCTPAHCTBEC IIOA ,HeﬁCTBHeM CHJIBI TAXKCCTHU

HA3BIBAIOT C80O0OHBIM NAOCHUEM .



CBoOomHOE TMajieHWe - 9TO PABHOYCKOPEHHOE ABWKEHHUE. YCKOPEHHE CBOOOIHOTO
IMaJcHUs B JaHHOM MeCTe 3eMJIHM ITIOCTOSHHO JJI BCEX TEJI U HE 3aBHCHUT OT MAacChl
najarorniero Tena: g = 9,8 m/c 2,

Jlns  pemeHus pasIMuHBIX 3adad w3 pasjaena "Kunemarwka" HeE0OXOIWMBI 1B
YpaBHEHMUS:

V=V, +at
3apauyaNel: Teno, nBUrasch paBHOYCKOPEHHO M3 COCTOSIHUS MOKOS, 32 MATYIO CEKYHY
npouwio myTh 18 M. YeMy paBHO yCKOpEHHE U KaKOM MyTh MPOILIO TEJO 3a 5 ¢?

lano: Pemenme:
V=0 vo=0 —e A _Ys_
by=4c, @ E‘f_:‘s S.° *
ts=5c ‘ SRS
s=18m, g ' N
i -Ta5-7 | 0 s‘; x

2 2
oyt ot
x=x,:,+Vsz+"T:‘>x—xu=T

3a mATYI0 CEKYHy TEJIO MPOIUIO MYTh S =S 5-S 4 U S 5 U S 4 - PACCTOSHUS, TPONICHHBIC

TEJIOM COOTBETCTBEHHO 3a4 u 5 C.

25

2

c;r.tjz .:;rrf ]
pE-ad

5= —T=§(:§ -} )=a=

Lo 213
2504 — 1627

2 2
Ny =4M.I"C 25 S0

=duic?

OTBeT: TeJo, IBUrasch ¢ yckopenueM 4 M/c 2, 3a 5 ¢ mpouwio 50 wm.

3agayaNe2: C noaBOAHON JIOAKHM, MOTPYKAIOLICHCS PaBHOMEPHO, MCIYCKalOTCs
3BYKOBBIE UMITYJIbCHI JNIUTENBHOCTHIO t1 = 30,1 ¢. JInmuTenpsHOCTh UMITyJIbCa, TPUHATOTO
Ha JIOJIKE MOCJIE€ €ro OTpa)keHus OT JHa, paBHA t, = 29,9 c. Onpegenure CKOPOCTH
norpysxkenus j1oaku V. CkopocTb 3Byka B Bojie ¢ = 1500 m/c.

Pemnenmne:

3BYKOBOM HUMITYJIbC HE SBJISIETCS MaTE€pUAJIbHOM YacTHUIIEH, OJHAKO YpaBHEHUS
JBUKEHUSI 3BYKOBOI'O MMITYJIbCA TAKHE K€, KAK U y MATEPUAJIBbHOW TOYKH, MTOITOMY
MOYKHO IPUMEHSTh 3aKOHbI KHHEMAaTUKHA MAaTEPUAIIBHON TOUKH.

3a Bpems l; J0JIKa MEPEMECTUTCS Ha paccTosiHue Vij, MO3TOMY PAcCTOSIHUE B BOJIE
MEK]ly Ha4aJOM MUMITYJIbCa U €r0 KOHIIOM PaBHO



L = cty — vty.

Takas qnuHaA CUTHAjIa COXPAHUTCS W MOCHE OTpakeHusi oT aHa. [lpuem ummynbca
3aKOHYUTCA B TOT MOMEHT, KOTJa JIOJIKA BCTPETUTCA C 3aJHUM KOHIIOM HMIYJIbCA.
ITocKOJIbKY CKOPOCTh MX CONMIKEHHUS paBHA ¢ + V, TO MPOAOJDKUTEIBHOCTH INMpHeMa
paBHa

t,=L/(c +V)

Pemas 3t ypaBHEHUSI COBMECTHO, ITOJTyYIUM
v = 5 wM/c. OTBeT: 5 M/c

3aganus 11l CAMOCTOSITEILHOTO PeleHUus

1. JIswkeHue Ten 3agaHO ypaBHeHMsMHU: X1 =3t, X =130-10t. Korma u rae oHu
BCTpETATCS?

2. KoopnnHarta Tena MEeHsIeTCsl ¢ TeYCHHUEM BpeMeHH cortacHo Gopmyie x=10-4t. Uemy
paBHa KOOpJIMHATA TEJIa Yepe3 S5 C MOCIE Havalla IBUKECHUS !

3. [Ipn paBHOYCKOPEHHOM MPSMOJMHEHHOM JBM)KCHHH CKOPOCTh KaTepa YBEIWYHIACH
3a10cor 2 wm/c no 8 M/c. YeMy paBeH IyTb, IPONIEHHBIN KATEPOM 3a 3TO BpeMs?

4. BepTon€t u caMoi€T JETAT HABCTpeUy IPYr APYTY: MEPBBIA — CO CKOPOCTHIO V,
BTOPOM — cO CKOpocThio 3V. KakoBa CKOpOCTh BEPTOJIETA OTHOCUTEIBHO CaMOJETa?

5. MoxeT 11 4eJI0OBEeK Ha ACKAIaTOpe HAXOAUTHCS B MIOKOE€ OTHOCUTEIBLHO 3€MJIM €CITU
ACKAJIATOp MOJAHUMAETCS CO CKOPOCThIO 1 M/c?

6. Yckopenue maiopl, COCKaIb3bIBAIONICH C 1A KON HAKJIOHHOW IUTOCKOCTH, paBHO 1,2
m/c? . Ha aToM crycke eé CKOpocTh yBeanuunach Ha 9m/c. Onpenenure MOJHOE BpeMs
CITyCKa II1aii0bl ¢ HAKJIOHHOM MJIOCKOCTH.

7. Kamens OpoliieH ¢ HEKOTOPOW BBICOTHI BEPTUKAIBHO BHHU3 C HAYaJIbHOW CKOPOCTHIO
1m/c. KakoBa ckopocth kaMus uepe3 0,6 ¢ mocie opocanusi?

8. MOTONMKIIUCT, ABUTASICH MO XOPOIIEH JOpOore ¢ MOCTOSSHHOW cKkopocThio 108 km/4,
npoexan 4/7 Bcero myTtr. OCTaBIIyIOCS YacTh MyTH MO IJIOXOM JI0pOre OH Mpoexai Co
ckopocThio 15 M/c. KakoBa cpenHsisi CKOPOCTh MOTOIIMKIIMCTA Ha BCEM ITyTU?

9. ABTOMOOMIH ABUTANICS TI0 OKPY>KHOCTH. [10JIOBHHY IJTMHBI OKPYKHOCTH OH TIpOEXal
cO CKOopocThio 60 KM/4, a BTOPYIO — €xajl co ckopocThio 40 kM/4. UeMy paBHa CpeHsIs
CKOpPOCTb aBTOMOOMJISA?

10. Iap, nBurasch W3 COCTOSIHHSI TOKOS PaBHOYCKOPEHHO, 3a TEPBYIO CEKYHIY
npowmén nyth 10cM. Kakoil myTe ( B caHTUMETpax) OH MPOUAET 3a 3 ¢ OT Hayaua
JIBHOKEHUSA?

11. C OGankoHa JoMa Ha BBICOTE 5 M BBEpPX MOJOPOCHIIM MAY CO CKOPOCThIO 4 M/C.
Kakoii 6ynet ckopocth msiua yepes 0,4 ¢?



12.  ABTOMOOMIIb, TPOrasch C MECTa, ABMXKETCA ¢ yckopenueM 3m/c? . Kakosa Gymer
CKOPOCTb aBTOMOOWIIS uepes 5 c?

13.  Koneco paBHOMEPHO BpallaeTcs ¢ YIJIOBOM CKOPOCThIO 47 paji/c. 3a Kakoe BpeMs
cnenaet kojeco 100 o6opoToB?

Jlureparypa:

o [ S.Msaxume, ®uzuka yueOnuk 10 xi. 2010 r.

o A.Il.PeiMkeBuu. COopHuk 3anau o ¢usuke 10-11 k. 2010 r.

e C.A.CmupnoB. CoopHuk 3aaa4 o ¢pusuke.2010 r
IIpakTnueckoe 3ansatue Ne 3

no teme «/Ilmnammuka. Pemenue 3axa4 Ha 3akonbl Hpl0TOHA. 3aKOH BCEMHMPHOT0O
Tarorenus. Cuia tsokectu. Bec Teia»

Hean: 3akpenums 3uanus no meme «Junamuxayn, cghopmuposamv ymenus u HABLIKU
HAaxoxcoeHus: u3u4eckol Genudunsl, e€ 6vleo0 U3 Qopmyavl. Yceoumv memoowvl
KAACCUYECKOU MEXAHUKU U HAYYUMbCA peulams 3a0a¥u OUHAMUKU MAmepuaibHOU
MOYKY, OUHAMUKU NOCMYNAMENbHO20 OBUNCEHUs, ONpeoessimb JIHepeemuyecKue
XapaxkmepucmuKkuy u 6eudUHbL.

Teopus:

JluHaMMKa HcciaeayeT MpUYUHbI ABMXKEHUS Ted. M3BECTHO, 4To J1I000€ TEIo U3MEHSIET
CBOIO CKOPOCTb B pe3yibTaTe B3aUMOJEHCTBUS C apyrumu Tenamu. Cuia ectb
XapakTepucThka B3aumojencTBus. OObUHO cuiia 0bo3Havaercsa OykBou |F| . Eciu Ha
TEJO JIEHCTBYET HECKOJBKO CHJI, TO OHU CKJIAJbIBAIOTCS KaK BEKTOpbl. CyMMa BCEX CHJI

5 5 5 R=F+F+F+..
JNEUCTBYIOIIMX HA TEJIO, HA3BIBAETCS PABHOAECUCTBYIOLIEH @ Macca
€CTh XapakTepucTuKa HHepTHOCTH. OOBIUHO Macca o0o3HavaeTcsi OykBoit m. Macca —
CyTh CKaJIsIp, CUJIa — CYTbh BEKTOpP. B ocHOBE quHaMMKHM JexaT TpHu 3akoHa HproToHAa.
IlepBolii 3aKk0H HpIOTOHA yTBEpKAAET, YTO CYIIECTBYIOT TAKME CHCTEMBI OTCYETA, B
KOTOPBIX, €CIIM HAa TEJIO HE JEWCTBYIOT HUKAKWE BHEUIHWE CHJIBI, OHO JIBHXKETCS
PABHOMEPHO U NPSIMOJIMHENHO. Takue CUCTEMBbI OTCUETA HA3bIBAIOT MHEPLMAIBHBIMHU.
Bropoii 3akoH HproTOHA yTBEpKIa€eT, YTO, €CJIM HA TEJIO MACCOM M JEHUCTBYET CUJIa ,

_ F

a =—.

TO YCKOpEHHUE Teja @ OyneT paBHO 7

Tpetuit 3akoH HprOTOHA yTBEpKIAET, YTO, €CIAM HA TEIO A CO CTOpOHBI Tena B
JNEUCTBYET CUJIa , TO Ha TeJo B co cTopoHbI Tenma A EUCTBYET cuia , IpU4eM

Fopn == Frp .
BA AB " Buapl clut:
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1. Cuna ynpyeocmu. Ota cuna Bo3HUKaeT npu nedopmaruu tena. CBOWCTBO CHIIBI

ynpyroctu [F TakoBo, 4TO Npu HEOONBIIUX AehOopMaIIHIX , |[F| mponopiimoHaibHO
U HanpasiieHa npoTuB Aedopmanuu. KodpduiuueHT mpomnopiuoHamTbHOCTH K HOCUT

F =—kAx
Ha3BaHME KOA((UIIMEHTA )KeCTKOCTH. TakuM o0pa3om,

2. I'pasumayuonnas cuna. VI3BECTHO, 4TO BCE Tella MPUTATHBAIOTCSA APYT K JPYTY C
cwioii F mpomopruoHanpHONW Macce KakIoro TejJa m; M M M 00paTHO
e ey
=<

IIPONOPLIMOHAIBHON KBaJIpaTy paccTossHUA R mexny tenamu. i

G = 6,672-101 Hm?/xr?.

rae Ro — paanyc 3emnu, M — macca 3emnu. YckopeHHe CBOOOJHOTO MaJeHUsl g HE
3aBUCUT OT MAacChl MPUTATMBAEMOI0O TEJd, O3TOMY BCE Teja MaJaloT C OJMHAKOBBIM
yckopenueM. Ha nmosepxnoctu 3emimm, tae H pasao Hymo, g=9,8 m/c2.

3. Bec mena. Becom Tena P Ha3pIBaIOT cuily, KOTOpasi JaBUT Ha OMOPY WK PaCTITUBAET
noJjiBec. JTa cuia BOoOIIe IPUIIOKEHA HE K TEJy, a K OIOpe WIX MOJBECY; Ha TEJIO e
JeCTByeT HOpMasbHAasl peaklMsl ONOpbl WIN CUjla HaTsDKeHUs HUTU. Bec Tena moxer
OBITh paBEeH CHUJIE TSXKECTH, a MOXKET ObITh U HE paBeH. Hanpumep, eciu Teno JeXUT Ha
TOPU30HTAIILHON IJIOCKOCTH, TO BEC T€Ja PaBEH CHUJIE TSDKECTHU, a €CJIM Ha HaKJIOHHOM,
TO HET.

4. Cuna mpenus. CUIONU TpeHHUS HAa3bIBAIOT CHIIy, KOTOpas MPEISITCTBYET

o= Fo= I

ABUKCHUIO, T.C. HAIIPABJICHA ITPOTUB CKOPOCTH, 1 pPaBHA

3amayal Ha teno maccoit 2160 kr, nexaiiee Ha TOPU3OHTAIBHOM JOPOre, NEHCTBYET
cujia, moJ JeWcTBHEM KOTOpo# Teno 3a 30 cexyHn mpoitaer paccrosiuue S00 MeTpos.
HaiitTn BenuuuHy 3TOW CHUIIBIL.

MaHo: Pemenue:
m=2160xr F=ma
t=30c goatt 28
el £
S=500m
F- F-2

7= 2% 216 0r2 * 5005

- = 24004
900c

OTtBer: 2400 H
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SaHaHI/Iﬂ I CAMOCTOATEJIbHOI'O PCINCHUA

1. Tlocne ymapa TEHHHCHOM PAaKeTKOM MSYHMK MAacCOW 5 T mojydmn yckopenue 12 m/c?,
Kaxkosa cuia ygapa?

2. bpycok maccoil 5 Kr paBHOMEPHO CKOJB3UT IO MOBEPXHOCTHU CTOJA MOJ IEHCTBUEM
cwibl 15 H. Onpenenure korhGUIMEHT TpEeHUSE MEXKIY OPYCKOM U CTOJIOM.

3. Jlse cunnl mo 200 H kaxnas Hampasiens! nof yriaom 120° npyr x gpyry. Haiigure
PaBHOJICVCTBYIOIIYIO CHILY.

4. C KakuM yCKOpeHHeM OyJeT ABUTAThCS TeJNO Maccod | Kr moj JeHCTBHUEM [BYX
B3aMMHO NepreHaIuKyspHbIx cit 3H u 4 H?

5. C KakuM ycKopeHueM OyAeT ABUraThCs Teao maccoil 20 Kr, Ha KOTOpOE€ IEHUCTBYIOT
Tpu paBHble cuibl 10 40 H xaxxnas, yiexxamuye B OJHOM INTIOCKOCTH M HANPABJIEHBI TTOJ
yriom 120° apyr k apyry?

6. Ilon nelicTBUEM HEKOTOPOH CHJIBI MEpPBOE TeNO NpuoOperaer yckopenue a. Ilon
NeiicTBUEM BIIBO€ OOJIbLIEH CUJIBI BTOPOE TEJIO NMPUOOPETAET YCKOpPEHHE B 2 pasa
MEHbIIIE, 4eM IepBoe. Kak 0THOCUTCS Macca IEPBOro Tella K Macce BTOPOro?

7. Ecnu npykrHa M3MEHWJIAa CBOIO JUIMHY Ha 6 cM MOJ JIEMCTBHEM Tpy3a Maccou 4 Kr,
TO, KaKk Obl OHa PACTSIHYJACh O] JEHCTBUEM Ipy3a Maccoil 6 Kr?

8. Cuna 10 H coobmaer Teny yckopenue 0,4 m/c?. Kakas cuia COOOIIUT 3TOMY Ke
Telny yckopeHue 2 m/c??

9. Manpuuk mMaccoii 50 Kr, CKaTUBIIMCH HA CAHKaX C TOPbI, IPOeXaj M0 TOPU30OHTAIBHON
nopore 10 octranoBku 20 m 3a 10 c. Haitagute cuny TpeHus.

10.Yemy paBeH MOay/Ib PAaBHOJEHCTBYIOIIEH CHJI, IPHJIOKEHHBIX K TEIY Maccoill 2 KT,
€CJIM 3aBHCHMOCTb €r0 KOOPAMHAT OT BpeMeHH umeeT Bua X(t)=4t2 +5t-2 u y(t)=3t?
+41+147

11.Teno maccoif 5,6 K JIeKXUT HAa HAKJIOHHOM INIOCKOCTH, cocTapistomei yron 30° ¢
ropuzoHToM. Koaddumment tpenust ckonbxenus 0,7. Uemy paBHa cuia TpeHus,
JICUCTBYIOIIAsl HAa TEI0?

12.J1se cunel 6 H 1 8 H mpuitokeHs! K Tely. YT0J1 M1y BEKTOPaMM 3THX cHJI paseH 90°
. Onpenenure MOyJIb PaBHOACHCTBYIOIIECH ITUX CHJL.

13.Teno Maccoii 6 KI HAYMHAET IBUTaThLCSI W3 COCTOSHHUS IIOKOS IO JEHCTBHEM
MIOCTOSTHHOM CHJIbI. 3a MEpPBYKO CEKYHIy Tejo mepemeniaerca Ha Sm. Omnpenenure
BEJIMYMHY 3TON CHUJIBL.

Jluteparypa:

o [ A Mskumen, ®uzuka yuednuk 10 xi. 2010 r.
o A.Il.PermkeBuy. Coopuuk 3amad o pusuke 10-11 k. 2010 1.
C.A.CmupnoB. CoopHuk 3amad o gusuke.2010



IIpakTHyeckoe 3ansaTueNe4
o teme «IloTeHIMAIBLHASI 1 KHHETHYECKAS JHEPrus. 3AaKOHbI COXPAHEHHs B
MexaHuke. PaGora u MOIIHOCTBY

Henb: 3axpenumv 3nanus no meme «3aKOHbI COXPAHEHUSA 6 MexaHukKey,
cpopmuposame yMeHUss U HABLIKU HAXOHCOEHUS PUUUECKOU BeUYUNbI, e€ 8bl600d
uz gopmynvl. Ha npumepe konkpemmwix 3a0au paccmompems HOHAMUSA padoOmbl,
NOMEHYUANLHOU KUHEMUYECKOU SHepeUull; npoaHatu3uposams epanulybl NPUMEHUMOCHU
3aKOHO8 COXPAHEHUs HA KOHKPEMMHbIX NpUMepax.

Teopwusi:
1. PaGoTa 1 MOILIIHOCTDH

Koraa non neficTBueM HEKOTOPOM CHIIBI TEJNO COBEpPUIAET NEPEMEIICHUE, TO ACHCTBUE

CHJIBI XapaKTePU3yeTCs BEIMUYUHON, KOTOpask Ha3pIBaCTCA MEXaHHMUECKON paboTOil.

Mexanuueckas paboma- wepa JEHUCTBUS CHUJIBI, B pe3ylbTaTe KOTOPOrO Telna
g COBEPILIAIOT ITEPEMELICHUE.

ﬁs o Paboma nocmosinnoii cunvl. Eciiu Te€10 ABMKETCS MPSIMOJIUHEHHO

L —

IO, AEHCTBUEM MTOCTOSHHON CWIIBL £ | cOCTaBIAIONIEH HEKOTOPBIN

Puc. 1 yIroJl O C HampaBlieHHeM nepemeleHus S (puc.l), padora paBHa
MIPOU3BEJICHUIO 3TOM CHJIBI Ha MEpPEMENICHUE TOUKH MPUIIOKECHHUS

CUJIBI 1 Ha KOCHHYC yIJla O MCKIY BCKTOPpAMH Fus , WJIN pa60Ta paBHa CKaJIsIpHOMY
IMPOU3BCACHNIO BCKTOPA CUJIbI HA BCKTOP MCPEMCIICHUA:

A=F-S=FScose, [Al=H n=[oc

1 Ik - pabota, coBepiiaeMasi cujioit B 1H npu nepemerniennu Ha 1M B HampaBiICHUU
JIECTBUS CUJIBL.

a<—
1. ecmu a- ocTpeIid yroa, 2 ,cos@>0, A>0.

o> —
2. ecnu o- Tynou yroyn, 2 ,cosa<0, A<0.

3. ecian a:% ,cos@=0, A=0,
—*j_\.":_' . A,, =F,Scosw=-F_S;
F pogy meuS A =F Scos0=F, S;
m A =0
Puc. 2 e E
Ecnu navansHas nedopmanus x1=0, To 2

[Ipu coxatuu npy>XKUHBI COBEPIIIACTCS Takas ke padoTa.



I'paduaeckoe n300pakeHue

F = const dA

m paboTsl (puc.3).

Ha rpajpukax pabGoTa dYHCIEHHO

paBHa ILIOIIAIN 3aITPHUXOBAHHBIX

O ds E; buryp.

¥

O
Puc. 3

Jlist  XapakTepUCTUKU  OBICTPOTHI
COBEPILIEHUS paOOTHI BBOIST MOHSITHE MOLTHOCTH.

MONIHOCTh MOCTOSTHHOW CHJIBI YHCJIICHHO paBHA pabOTe, COBEpIIaeMOM ATOM CHIION 3a
€AMHUILY BPEMEHH.

A
==
t

!

H
INIJT:Bm, A= Nt

1 BT1- 3T0 MOmIHOCTH cuiibl, KOTOpas 3a 1 ¢ coBepiaet 1 J[>x paboThL.

B cnyuyae mepeMeHHOW MOIIHOCTH (32 Mayibleé OJMHAKOBBIE IPOMEKYTKH BPEMEHU
COBepIIaeTCs pas3inuHasi pad0oTa) BBOJUTCS MOHITHE MTHOBEHHOW MOITHOCTH:

g

. A dA FdScosa -
N=lm—=—=——=Fvcosa=F v
MS0AE dt e ,
- dS
V= ——
rac dt CKOpOCTb TOUYKU HpI/IJ'IO)KeHI/ISI CUIJIBI.

T.0. MOLIHOCTH PaBHA CKAISAPHOMY NPOU3BEICHUIO CHUIBI HA CKOPOCTH » TOUKH €&
MIPUIIOKECHUS.

JHeprusi. IloTeHuuaJbHAsT W KHHETHYECKAsi JHepPrus. 3aKOH COXpPaHEHUA
JHEPIHH.

Bce BBeneHHBIC paHee BEIMUMHBI XapaKTEPU30BAIM TOJIBKO MEXaHMUECKOE JIBMKCHHE.
Opnnako ¢opM IBWKEHUS MAaTEPUU MHOTO, IIOCTOSTHHO MPOUCXOIUT IEPEX0]l OT OAHOU
dbopmbl  nBHKEHHST K Jpyrod. HeoOxogumo BBecTH (U3UYECKYIO BEJIMYUHY,
XapaKTEepU3yIONIYI0 JBUKCHUE MaTepuu BO Bcex ¢opmax e€ CyIecTBOBaHUS, C
MOMOIIbI0 KOTOPOH MOXHO OBLIO OBl KOJIMYECTBEHHO CPAaBHUBATH Pa3IMUHBIC (HOPMBI
JIBYKEHUSI MaTePUH.

Onepeusi- Mepa IBWKEHHS MaTepud BO Bcex e€ gopmax. OCHOBHOE CBOMCTBO BCEX
BUJIOB SHEPIUHM — B3aMMO IPEBPAIIAeMOCTh. 3amac dHEPTUH, KOTOPO 00JagaeT Telo,
OTIpeNeNsIeTCS TOM MaKCUMaJbHOW paboToOl, KOTOPYIO TEIO MOXKET COBEPIIATh,



M3PACX0J0BaB CBOIO SHEPIHUIO MOJHOCTHIO. DHEPrusi YUCIECHHO paBHA MaKCUMAJIbHOM
paboTe, KOTOPYIO TEJIO0 MOKET COBEPIIUTb, U U3MEPSIETCS B TEX k€ €IUHULIAX, YTO U
paborta. [Ipu nepexoje sHEpruu U3 OAHOTO BUAA B APYTOM HY>KHO MOJCUYUTATH SHEPTHUIO
TeJa UM CUCTEMBI JI0 M IMOCe Nepexoa U B3sITh UX PA3HOCTb. ITY Pa3HOCTh MPUHATO

A=AW

Ha3bIBATh pAOOMOIL:

T. 0., husnyeckas BeNMYMHA, XapaKTepU3yIollas ClIOCOOHOCTh TeJla COBEpPILATh padoTy,
HA3bIBAETCS SHEPTHUEH.

MexaHuueckas OHCPIUA TCJIa MOKCT OBITH O6YCJIOBJI€H3 00 ABHOKCHHCM TCJIa C
HCKOTOpOﬁ CKOPOCTBIO, 1100 HaXO0XXJICHHUCM TCJIa B IOTCHIOHWAJILHOM ITI0JIC CHJI.

Kunemuueckas IHep2UAl.

DOHeprusi, KOTOpOM 00JaJaeT TeNno BCIEICTBHE CBOErO JBW)XCHHS, Ha3bIBACTCS
KHHeTH4ecKkoil. Pabora, coBepuieHHass HaJ TeJIOM, paBHAa MPUPALICHUIO €ro
KMHETUYECKOU SHEPIHH.

Haiinem sty paboty aJid citydas, Korja paBHOJEHCTBYIOIIAs BCEX MPUIOKEHHBIX K TEITy

cui paBHa F .

A= (F,ds)

1

- —
-

F=ma=m@,
dt -

Azim{‘_f.d;mjda‘;_f=mjda.a=mjm="”’ ,

2
A=AW,, Wk:%, W = 1oc

PaboTa, coBepilieHHass TeJOM 3a CYET KHMHETHMYECKOW 3HEpruu, paBHa YOBUIM 3TOMN
SHEPTHUHU.
Ilomenyuanvhas snepaus.

Ecmu B kaxI0W TOYKE NMPOCTPAHCTBA HA TEJIO BO3ICKUCTBYIOT IPYTHE TEJda C CHIIOW,
BEJIMUMHA KOTOPOM MOXKET OBITh pa3jidyHa B Pa3HBIX TOUKaX, FOBOPAT, UTO TEJO
HaXOJUTCS B MOJIE CUJI WJIM CUJIOBOM IOJIE.

Ecnu nmuHMM nelcTBUS BCEX ATHUX CHII MPOXOAUT YEPE3 OJHY TOUKY - CHIIOBOW LIEHTP
IOJIs1, - @ BEJIMYMHA CUJIbI 3aBUCUT TOJBKO OT PACCTOSIHUS IO ATOTO LIEHTPA, TO TAKUE



CUJIbl  HA3bIBAIOTCS  [EHTPAJIbHBIMU, a TIOJ€ TaKuX CHJI - [EHTPAIbHBIM
(rpaBUTALIMOHHOE, PIEKTPUUECKOE MOJIE TOUCYHOTO 3apsiia).

ITose TOCTOSIHHBIX BO BPCMCHH CHJI HA3bIBACTCS CTALIMOHAPHBIM.

[Tone, B KOTOPOM JIMHUU JIEUCTBUS CHUII - MapaJlJICIbHBIE MPSIMbIE, PACTIOJIOKEHHbBIEC Ha
OJINHAaKOBOM PAacCCTOSTHUU APYT OT ApYyTra - OTHOPOIHOE.

Bce cunbl B MexaHMKe MOAPA3NEsSIOTCS HAa KOHCEPBATHUBHBIE U HEKOHCEPBATHUBHBIC
(MM QUCCUTIIATUBHEBIC).

Cunpbl, paboTa KOTOPBIX HE 3aBUCUT OT (POPMBI TPACKTOPHH, a OMPEACIAETCS TOIBKO
Ha4yaJbHbIM U KOHEYHBIM ITOJI0KEHUEM Tena B IIPOCTPAHCTBE,
Ha3bIBAKOTCS KOHCEPEAMUBHBIMU.

PaboTa kOHCEpBaTUBHBIX CHJI M0 3aMKHYTOMY IyTH paBHa HyJ0. Bce neHTpasibHbIe
CUJIbl SBJISIFOTCS KOHCEpBATUBHBIMH. CHIBI yOnpyro aegopManuy TakKe SBISIOTCS
KOHCEpBAaTUBHBIMU cwiaMH. Eciii B 1mosie JEHCTBYIOT TOJBKO KOHCEPBAaTHUBHBIE CHUIIBI,
10JI€ Ha3bIBACTCSI MOTEHIIMAIbHBIMU (IPaBUTALIUOHHBIE T1OJIS).

Cuiibl, paboTa KOTOPBIX 3aBUCUT OT (POPMBI MYTH, HA3bIBAIOTCS HEKOHCEPBATHBHBIMU
(cuiibl TpeHus).

[ToTeHmanbHOM 3HEPrueil Ha3bIBAIOT YaCTh OOIIEH MEXaHUYECKOW 3HEPTUU CUCTEMBI,
KOTOpasi ONIPEACISIETCA TOJIBKO B3aMMHBIM PACIIOJIOKEHUEM TEJ, COCTABJIAIOIIMX
CUCTEMY, U XapaKTEPOM CHJI B3aUMOACHCTBUS MEXAY HUMHU. [lomenyuanvras sHepeus-
3TO HHEpPrusi, KOTOpoH O0JaJaroT Tejla WIM YacTU Tejla BCIEACTBUE UX B3aUMHOIO
PaCIIOJIOKEHUS.

[ToHdaTHE NOTEHIMANBHON DSHEPrUM BBOJMTCS cieayromuMm obpasoMm. Ecmu Teno
HaxXOJUTCSl B MOTEHIIMAJIBLHOM I0JI€ CUJl (HAampuMep, B TPAaBUTAIMOHHOM I0JIE 3€MIIH),
KaXJIOW TOYKE TOJISI MOXHO COMOCTaBUTh HEKOTOPYH (YHKIHIO (HA3bIBAaEMYIO
MOTEHIIMAJIBHOM SHepruei) Tak, 4ToObl paboTta A1z, coBepiliaemasi Haj TEJIOM CUJIAMU
MOJIsl IPU €ro TEePEMEIEHUH U3 MPOU3BOJIBHOTO MOJOXKEHUsSI 1 B Apyroe MpoU3BOJILHOE
MoJIOKEHUE 2, OblJIa paBHA YOBUIN 3TOW (PYHKITMU HA MyTH 1 —2:

w,H-W,(2)= A,

rac W S I/IWP (2) 3Ha4YCHUA HOTeHHHaHBHOﬁ OHCPIUU CUCTCMEI B IIOJIOKCHHUAX 1 u?2.



Puc. 5

3anucaHHOE COOTHOUIEHUE ITO3BOJISET ONPEACINTh 3HAUCHUE MOTCHIHAIBHON YHEPTUU
C TOYHOCTBIO O HEKOTOPOW HEW3BECTHOW AaIJUTHUBHOW MNOCTOSIHHOM. OJHAKo, 3TO
00CTOSITENLCTBO HE HMMEET HUKAKOIO 3HAYEHHs, T.K. BO BCE COOTHOLIEHUS BXOIUT
TOJIBKO PA3HOCTh NOTEHLHMAIBHBIX SHEPrUid, COOTBETCTBYIOLIUX JBYM IOJIOKEHUSIM
Tena. B KaXIoM KOHKPETHOM 3aJade yCIAaBIMBAIOTCA CUHATATh NOTEHUUAJIBHYIO
HHEPrUI0 KaKOI'0-TO ONPEAEICHHOTO TOJI0KEHUS Tella PABHOW HYJIIO, @ SJHEPTHIO IPYTUX

MOJIOKEHUN OpaTh MO OTHONICHHWIO K HYJIEBOMY ypoBHIO. KOoHKpeTHbIN BUj (PyHKIIMU

W 3dBUCHUT OT XapaKTCpa CHUJIOBOI'O IIOJIA H BBI60pa HYJICBOI'O YPOBH:. HOCKOJII)Ky

HYJIEBOW YPOBEHb BBIOMPAETCS MPOU3BOJIBHO, MOXKET UMETh OTPHUIIATEIIbHBIE 3HAUCHMUS.
Hanpumep, ecnu npuHATH 32 HyJIb NOTEHUUAJIBHYIO DHEPTHUIO TEJIA, HAXOIALIErOCs Ha
MOBEPXHOCTU 3eMJIM, TO B TMOJ€ CHJ TOKECTH BOJM3M 3EMHOM MOBEPXHOCTH
NOTEHUMAIbHASI SHEPTUS TeJla MacCoil m, MOJHATOTO Ha BBICOTY h HaJ MOBEPXHOCTHIO,

W, =mgh (

paBHa puc. 5).

A, = Wp1 *sz
A, =mg-r=mg(h, ~h,)=mgh —mgh,

h - h V) =
roe ! 2- mepeMelleHne Tea 1o JEUCTBUEM CHIIBI TSDHKECTH, pu h, =0 :

[loTeHnmanbHas JHEPTUs ITOrO KE TeJa, JIEKAIIEro Ha IHE AMbl TiyouHoi H, paBHa

W, =-mgH .

B paccMoTpeHHOM mpumepe peub nuia O MOTEHUHUAIBHOW JHEPTUM CUCTEMBI 3E€MIIS-
TEJIO.

[ToTennuanpHOM SHEPTHUEH MOKET 00J1a/IaTh HE TOJIHKO CUCTEMA B3aMMOICHCTBYIONTUX
T€Jl, HO OTJEJBHO B3STOE TENO. B 3TOM ciyyae mOTEHIMaIbHAs SHEPrUs 3aBUCUT OT
B3aMMHOI'0 PAaCIOJI0KEHUS YacTEn Tea.

Bripa3zuM nmoTeHIHAIbHYIO SHEPTHUIO YIPYTO AehOPMUPOBAHHOTO TEJIa.



A, = kxy  kxp
2
2 2 kx?2

A12:Wp2_Wfl WP: 2 "
g - IOTEHIMAIbHAS DHEPTHs YIPYrod aeopMalvu, eciiu

MIPHHSTH, YTO TIOTCHITHAIBHAS SHEPTUs Hele(OPMHPOBAHHOTO TEJIa PaBHA HYIIIO;
rie k- koaddunment ynpyroctu X- neopmarnms teia.

B o0meM cnydae Tenmo OJHOBPEMEHHO MOKET 00J1alaTh U KUHETUYECKOU H
NOTEHIMaNbHOW  3HeprusiMd.  CymMma  3TUX  DHEpPruid  HA3bIBACTCS NOJHOU
MexaHu4ueckou sHepauell Tela: W=W, +W,

[lonHass MexaHW4YecKass OHHEPrus CHCTEMbl paBHa CyMMe €€ KUHETHYECKON U
NOoTeHIMaIbHOM dHepruil. IlomHas sHeprusi cucTeMbl paBHa CyMME BCEX BHJIOB
SHEPruM, KOTOPHIMH 00JIaaeT CUCTEMA.

3aKoH COXpaHCHHUA OJOHCPIUH - PC3YIIbTAT 0606HICHI/IH MHOI'HUX OSKCIICPUMCHTAJIbHBIX
JaHHBIX. HI[GH 9TOIr0 3aKOHa IIPHUHAIAJICKHT HOMOHOCOBy, H3JIOKHUBIICMY 3dKOH
COXpPAaHCHHA MAaTCPHUU U ABHIKCHUS, 4 KOJIMYCCTBCHHAA q)OpMYJII/IpOBKa JaHa HCMCIOKHNM
BpauomM MaﬁepOM N CCTCCTBOUCIIBITATCIICM FCHBMI’OHBHGM.

3aKOH CcoXpaHeHus MexaHuuyeckou IHepeuu: B TOJIE TOJbKO KOHCEPBATHBHBIX CHII
MOJTHAs MEXaHUYECKasl SHEPTUsl OCTAETCS MOCTOSHHOW B U30JIMPOBAHHON CUCTEME TEll.
Hanvuue auccumaTtuBHBIX CU (CWJI TPEHUS) MPUBOAMUT K JUCCHUMAIUU (PACCESTHUIO)
SHEPruM, T.€. MPEBpallleHUI0 €€ B JIPyrHWe BUJIBI SHEPTUU U HAPYLICHUIO 3aKOHA
COXpPaHEHUSI MEXaHUYECKOM IHEPTUH.

3axon COXpPAaHEHUA U npespauleHUA NOJIHOU OHepeuu: NMOJIHAA SHCPIus I/I3OHHpOBaHHOI>'I
CHUCTCMBI €CTh BCIIMYHMHA ITOCTOSIHHAA.

DOHeprusi HUKOTJa HE MCYE3aeT U HE MOSBJISETCS BHOBb, a JMIIb IMPEBpAIIAeTCS W3
OJIHOTO BHJIa B JIpyroil B HKBHBAJICHTHBIX KOJMYECTBAX. B 3TOM M 3aKirodaercs
¢u3nyeckass  CyIIHOCTh  3aKOHA  COXPAaHEHHWS W  NPEBpAIlCHHUS  SHEPIHH:
HEYHUYTOXUMOCTh MAaTEPUH U €€ JBUKEHUS.

3apaua 1. C 6amnu BbicoToM 20 M TOPU30OHTAIIBHO €O cKOpocThio 10 M/c OporieH
kameHb Maccod 400 r (puc. 1). IlpeneOperas compoTHUBICHHWEM BO3/yXa,
OTIpEeACTUTh KUHETUYECKYI0 U MOTEHIMATbHYIO HEPrui0 KamHs 4epe3 1 ¢ mocie
Hayvasa JABIKEHUS.



Hano: H=20 M; vo=10 M/c; m= 0,4 xr; t

= 1c.
Haiitu: Ey, E,.
Pemenne:
B touke A E, = m\z/z’ E, =mgh, rOe
V= \/vf +Vy = ng +(gt)?,
h=H-h, h, = g—;;

2 Puc. 1
E, =S (V2 +gt?), E,=mg(H-2-).

2 2
IToncrapiss urcinoBsie JaHHbIe, TonyuuM Eyx = 39,2 JIxk, E, = 59,2 JIxk.
OtBet: Ex = 39,2 ]Ik, E, = 59,2 [Ix

3apaua 2. ABTOMOOWIb Maccoi 1,8 T ABMKETCS B TOPY, YKIOH KOTOPOM COCTaBIIAET
3 M Ha kaxasie 100 M mytu (puc. 2). Onpenenuth: a) paboTy, COBEpIIAEMYIO
JBUTATEJIEM aBTOMOOWIIS Ha IyTH 5 KM, eciid Ko puiueHT tpenus pasen 0,1;

0) pa3BUBaEMyl0 JBHIaTeJIEM MOIIHOCTb, €CIM HM3BECTHO, YTO 3TOT MYyTh ObLI
IIPEOIOJIEH 3a 5 MHUH.

HMauno: m = 1800 kr; sina = 0,03; s = 5000 m; « =0,1; t=300c.
Haiitu: 4, P.

Pemenne:
A=Fs+F, s, tne F =mgsina,

F., = #Mg COS &; A=mgs(sin o + 11COS );

. A
A =mgs(sin ¢+ pcose); P = s

IToxcraBsis YHCIOBBIE JIaHHbIE,
nomyunm: A =11,5-10° JIx, P = 38,3-10°
Br.

OtBer: A=11,5 MIx, P =38,3kBT.
Puc. 2



Banamm AJIA CAMOCTOATECJIBbHOI'O PCIICHUA

1. Kamens maccoii 0,2 xr 6pocunn moj yriaoMm 60° k Topu3oHTy co cKOpocThio 15 m/c.
Halitn kuHeTHYeCKyl0, MOTEHIMAIBbHYI0O U TOJHYI0 SHEPrHI0 KaMHA: a) cmycTs 1 ¢
nocJie Hayaya JBUKEHUs; 0) B BhICIIEH TOUKe TpaeKTopuu. CONpOTUBIEHUEM BO3lyXa
npeHeopeyb.

2. Teno maccoit 5 kr magaetr ¢ BbICOTHI 20 M. OmnpenenuTs MOJHYK HEPTUIO TEla B
TOYKE, HaXOASAIIEHCA OT MOBEPXHOCTH 3eMJId Ha BhicOTe 5 M. TpeHueM Tena o BO3IAyX
npeHedpeyb. CpaBHUTH ATy SHEPTHIO C IEPBOHAYAIBHOW SHEPTUEH TeTa.

3.Teno, magasi ¢ HEKOTOPOU BBHICOTHI, B MOMEHT COIPUKOCHOBEHUS ¢ 3emiiel obnagaer
umnyiabcoM 100 kr-m/c u ku"etudeckor 3Heprueit 500 JIx. OnpeaenuTs: a) ¢ Kakou
BBICOTHI TEJIO Majano; 0) Maccy Tena.

4.Teno 6pomeno mox yrinoM 45° k ropusoHTy co ckopocThio Vo =15 M/c. Mcnons3ys
3aKOH COXpaHEHUS DHEPIHH, OINPEACIUTh CKOPOCTh Tella B BBICIICH TOYKE €ro
TPaCKTOPHH.

5. Manpuuk BE3€T CaHKH C OCTOSIHHOM CKOPOCTHIO. CHIIa TPEHUs CAHOK O CHET paBHA
30 H. Manbuuk coBepimi padoty, paBayto 30 x. Onpeaenute npoiICHHBINA MyTh.
6.1lpu oTkpbiBaHuU JBepu NpyxuHY k€cTkocThio 50 kH/mM pactsarusator Ha 10 cm.
Kakyto paboTy coBepiiaeT npy>xuHa, OTKpbIBasi ABEPh?

7. Baron maccoit 20 1, nBrkyiuiics co ckopoctbio 0,3 m/c. Jloronsier Baron maccoit 30
T, HIBWXylicsa co ckopocTthio 0.2 m/c. Haiinure cKOpOoCTh BaroHOB TMOCTE HX
B3aMMO/JICMCTBUSI, €CIIA YJIap HEYIIPYTHIA.

8. Ilyns maccort 10 r momagaeT B JAEpPEBSIHHBIM OpYCOK, JeKalMi Ha TJIaJKOU
MOBEPXHOCTH, U 3acTpeBaeT B HEM. CKOpocTh OpycKa IMociie 3TOr0 CTAHOBUTCSI paBHOU
8 m/c. Macca 6pycka B 49 pa3 Oousbiiie Macchl mynu. Onpenenure CKOpoCTh MyJH J10
MonajaHusi B OpycoK.

9. CnopTCcMEeH NMOJHUMAET TUPIO0 Maccoil 16 Kr Ha BbICOTY 2 M, 3aTpauuBas Ha 310 0,8 c.
Kakyto MOIIHOCTb MTPH 3TOM Pa3BUBAET CLIOPTCMEH?

10.Teno maccoit 100r gBuxkeTcst Mo OKPYKHOCTU co ckopocThio 0,4 M/c. Onpenenure
MOAYJIb U3MEHEHUS] UMITYJIbCA 3a MOJOBUHY MEPUO/A.

Jluteparypa:

o [".A.Mskuies, @uzuka yyedonuk 10 k. 2010 r.

o A.I1.PermkeBuy. Coopauk 3amad o ¢usuke 10-11 k. 2010 r.
o C.A.CmupHoB. CoopHuk 3a1a4 1o ¢usuke. 2010 r.



IIpakTHuyeckoe 3anaTue NeS
1o teMe «OCHOBBI MOJIEKYJISAPHOH (pusuku. Pazmepsbl moJiekys1. Temneparypa»
Hean: 3axkpenums 3uanus no meme «OCHOBbI  MONEKVIAPHOU — QDUIUKUY,
cghopmuposams yMeHUs U HABLIKU HAXOHCOCHUS (DU3UUECKOU BeIUUUHBL, €€ 8bl800A U3
dopmynol.
Teopus:
B ocHOBE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH JIEKAT TPU OCHOBHBIX MOJIOKEHUS:

1. Bce BCOICCTBA — JKHUIAKHC, TBCPABIC H ra3006pa3HLIe - 06pa3OBaHI)I n3
MeEJIbYanImX HaCTHUIl — MOJICKYJI
2. ATOMEBI U MOJICKYJIbI HAXOAATCA B HCIIPCPBIBHOM XaO0THYCCKOM JIBHKCHUMU.

M
My =——.
Macca omno# Mostekyiisl m(0 BeipakaeTcst hopMyIIoi Ny
KonuuecTBoM BelecTBa VvV HAa3bIBA€TCSl OTHOILICHHME YMCIIa MOJEKyl N K YHCITy
M
N=—
ABorajipo Na : Ny
KonrenTpanueid MoseKysl n Ha3bIBa€TCA OTHOIIEHUE ynciia Mojekyad N B oObeme V k
N
n'=—,
3TOMY 00BeMY V: 4

1 2>
=—myn{v
P3o(

DTO ypaBHEHHE HOCHT HAa3BAHUE OCHOBHOT'O YPaBHEHHUs MOJIEKYJSIPHO KMHETHYECKOU

JlaBieHue p MOKHO BbIPa3UTh cleAyrolen Gpopmynoi

teopur (MKT) razoB. 310 ypaBHEHHE MOXKHO MEPENUCATh B BUJIE

(EK>:3kT :

Cpennsisi KHHETUYECKas DHEPTus 2 rne k—rmocrossaHas bonsiMana.

pV =LRT,
ypaBHeHne MeHnneneeBa-Knaneinpona

R=JN, =831

rae Motb K- yBepcanbHast rasoBast IOCTOSHHASL.

3amaua 1
Kakoi 00beM 3aaumaroT 100 Mo pryTi?

HMano: u = 0,2xr/Mons, p = 13600 kr/M3, v = 100 mons. Haiitu: V
Pemenue:

- w02 Kr/MOJ5 - 100 MOJTB
m=pl=u; p 13600 kr/v’
Otser: V = 0,0015 M3,

~0,0015 .

3aI[aHI/Iﬂ AJIdA CAMOCTOATECIBHOI'O PCIICHUA
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1. Omnpexnenure Maccy MOJIEKYJIbI BOJIBI.

2. B oO6amione Haxomutcs 600 r Bomopona. Kakoe KoiaumdyecTBO BeliecTBa 3TO
COCTaBJIsICT?

3. CpenHsisi KWHETUYECKAsi SHEPTHsT MOJIEKYJI MICaIbHOTO ra3a yBeJIu4uiach B 4 pasa.
Kak npu 3ToM U3MEHUIIOCH JaBJIE€HUE ra3a Ha CTEHKH cocya’?

4. Kaxk oTiauyaroTrcsi mpu OAMHAKOBOM TeMIlepaType CpeaHEKBaJpaTU4YHasi CKOPOCTh
MOJIEKYJI KHCIIOPOJA ¥ CPETHEKBAAPATUYHAsL CKOPOCTh MOJIEKYJ BoJopoaa?

5. CpaBHUTE MacChl aproHa U a30Ta, HAXOASIIMECS B COCYJIaX, €CIIM COCY/Ibl COIepKaT
pPaBHbIE KOJIMYECTBA BEILIECTB.

6. B cocyne A naxoautcs 14 r MOeKyJIIpHOTO a30Ta, B cocyae B — 4 r renus. B kakom
coCyJle HaXOJUTCs OOJIbIIee KOJIMYECTBO BellecTBa?

/. BHyTpeHHssI SHEpPrusi OJHOATOMHOIO HWJICAJIbHOTO Tra3a B 3aKpPBITOM COCYJE
yBenmumiack B 4 paza. Kak meHsieTcst npu 3Tom Temneparypa raza?

8. O6néM 12 momb azota B cocyne npu Temneparype 300K u mapnennu 10° I1a pasen
Vi. UeMy paBeH 00béM 1 MO a3oTa NMpu TaKOM >K€ JABJICHWU Tra3a U BIBOE
Oonblieit Temmneparype?

9. Ompenenute mMaccy BO3JlyXa B KJIAaCCHOM KOMHaTe pasmepamu 5x12x3 M mpu
temnepatype 25° €. IIpuHATH MIOTHOCTH BO3yXa paBHOI 1,29 kr/m3.

10.Ecnu moNOXKUTH OBOILIM B CONEHYIO BOMY, TO YEpe3 HEKOTOpPOE BpeMsl OHHU
CTaHOBSITCS cCOIEHBIMU. Kakoe siBieHne 00BsCHSIET 3TOT PakT?

Jlureparypa:

o [ A Mskumen, ®uzuka yuedHuk 10xm. 2010 r.
e A.Il.PeimkeBuy. CoopHuk 3aaau o gusuke 10-11 k. 2010 1.
e C.A.Cmupnos. Coopuuk 3a1a4 mo ¢usuke.2010 r

IIpakTueckoe 3ansaTue Ne6
1o teme «CBoiicTBa NapoB (ra3oB), ’KUAKOCTH U TBEPABIX TeJD»
Hean: e6secmu npedcmasneHue o cuie HNOBEPXHOCMHO20 HAMANCEHUs, OaAmb

IHEpcEMUUECK)IO NMPAKMOBKY KoaqbqbuuueHma NOBEPXHOCNIHO2O HAMAINICEHUA,
paccmompenib 60npoc o dasnenuu noo ucxpueﬂemtozl noeeEPXHOCMbIO OfCZ/laKOCmu,'

00BACHUMb SGNIEHUSL CMAYUBAHUSL U HECMAYUBAHUS, BbIACHUMb NPUPOOY KANULISAPHBIX
sA6/1eHU.

Teopus:

° ,ZZCZ@JZBHMB HACbIUEHHO20 napa



JlaBiieHre HACBHIIIEHHOTO mapa (Po) HE 3aBUCHUT OT 00bEMa, a 3aBUCUT OT TEMIIEPATyphI

p =nxkxT
(T) 1 KOHIEHTpaluK MOJCKysI mapa (N) 0 , riae K — mocrostHHas

boapimana CU: Ila

o OmHocumenvbHas 61AHCHOCMb 8030YXA

OTHOCHUTENIbHON BIJIAXKHOCTBIO BO3AyXa (@) Ha3bIBAIOT OTHOIIECHHUE MMAPIUATIBLHOTO
JaBJeHUs (p) BOJASHOTO IMapa, COAEPKaIlerocs B BO3AyXe Mpu JaHHOU TeMIeparype,
K JaBJEHUIO (pg) HACBILIEHHOrO IMapa NpH TOM K€ TeMIepaTrype, BBIPAXKEHHOU B

o=>_x100
MPOIICHTAX. Po % CH: %

o Abcontomuas 81axcHOCHb 8030yXA
AOCONIOTHAS BIaKHOCTH BO31yXa (p):

mxRExT
P =7
1) naBieHue, OKa3bIBAEMOE BOISHEIM ITAPOM TIPH JAHHBIX ycnousax: ¢ MxV

T
2) 510 Macca (M) BoAsgHOro mapa B exunuie oonéma (V = I m®) Bosmyxa: Pa=V ;
CH: I1a, xe/m®

o Koaguyuenm nosepxHocmmoco HaAmAMCeHUs: HCUOKOCmu
KosddurmenT noBepxHOCTHOTO HATSXKEHUA (0) KUIKOCTU PABEH OTHOIICHUIO MOJIYJIS

cuiibl IoBepXHOCTHOTO HaTshkeHus (F) k muHe (1) rpaHuIbl MOBEPXHOCTH HATSKCHHMS,
F

(0l JE—
Ha KOTOPYIO JEHUCTBYET 3TA CUIIA. l CU: H/m

o Bwicoma noOnsamus #cuoKocmu 6 Kanuaiisipe

Beicota (N) mnomHATHS KUIKOCTH B KaNWUISIPHOM TpyOKe (Kamuuisipe) TMpsMo
MPONMOPIUOHANIBHA  KOA(D(PUIIMEHTY MOBEPXHOCTHOTO HATsDKeHUs (o) M 00paTHO
MPONOPIHMOHANIbHA IJIOTHOCTH KUAKOCTH (p) U paauycy (I KanuuIsIpHON TPYOKH.

__QXJ
CpXgXT

o Kanunnsapuoe oaenenue
KanunnsipHoe nasienue (P) )KUAKOCTH B KAMWLISIPE MPOMOPLHUOHATIBLHO KO3IP(ULIUEHTY

MOBEPXHOCTHOTO HATsKEHUS (0) U 00paTHO MPOMOPLUUOHAIBHO PAANYCy KaUJUISIPHON
2xa

TpyOKH (I). T CU: Ila



o Ab6comomnas degpopmayus (yonuneHue — cocamue)

AobcomotHas aedopmarust (4/) — pasHocTh TnHeRHBIX pa3mepoB (lo u 1) TBepaoro Teaa

QI:E—IE

710 Y TIOCJIE MPUIIOKEHUS K HEMY CHJIBL. ), CU: um

o  Omuocumenvhas oepopmayus (yonunenue — cocamue)
o OrtHocutenpHas aedopmanus (¢) — oTHoIIeHHe abcomoTHON nedopmanun (A/) K

Al
E:f—
HavajapHO# muHe TBepAoro Tena (o). 0
o Mexanuuecxoe nanpsocenue
MexaHndyeckoe HampspkeHue (o) — 3TO OTHOIIEHHE MOoayis cuiibl ympyroctu (F) k
F
G—Zj
TJIOIIAHM TIOTIEPEYHOTr0 ceueHus (S) Tena. . CU: Ila

o 3axon ['yka ons meepoozo mena
[lpu mameix  npedopmanusx  HampsbkeHue (o)  HOpsSAMO  MPOMOPIUOHAIBHO

OTHOCUTEIILHOMY YUIMHEHHIO (&) o=EX |C| :

CU: Ila

e Mooynw ynpyeocmu (mooynv FOnea)
Monayiap mpoaonbHOM ymnpyroctd (E) — TMOCTOSHHas JJisi JTAHHOTO Marepuana
BEJIMYMHA, YUCICHHO paBHas MEXaHUYECKOMY HaNpsDKEHHIO (g), KOTOpoe HE0OX0IUMO
co3zaTh B Teje, YTOObI €ro OTHOCUTEIbHOE YJIMHEHUE (&) MOCTUIIIO €IUHHUIIBI
=2

el CU: Ila

o Kosgiuyuenm sanaca npounocmu
KoaddunumenT 3amaca mpounocty (N) — 3TO BEJIMYMHA, ITOKA3BIBAIOIIAS BO CKOJIBKO Pa3

HaIpsKCHUC (O-nq)’ COOTBCTCTBYIOIICC IIPCACITY IPOYHOCTH, INPCBLIIACT HAIIPSAKCHHUC
(Uaon), A0ITyCTUMOC JJI TBEPAOTO TCIa B JAHHBIX YCIIOBUAX Harpy3kKu
n:Gnq/O-Oon..

3amauya 1. B kanopumetp, kotopbiii cogepxut 400 r Boasl npu 17 °C, myckator 10 T
nmapa, temneparypa koroporo 100 °C. Kakas TtemnepaTypa yCTaHOBUJIACh B
Kajopumerpe?
/lano: Pewenue:
tp=17°C Bopaa B kanopuMeTpe HarpeBaeTcs 10 TeMIepaTypsl t 3a cueT TEIIOThlI,
m;=400r  KOTOpYX OTHAAET CKOHACHCUPOBAHHBIA Map, W TEIUIOTHl BCIEICTBUE
t, =100 °C  |oxmaxkaeHusi 00pa30BaHHOM W3 Hee BOAbL: CsMi(t — t1) = rmy + csmay(ty
m,=10r — t)
OcyiiecTBUB  ONpeNeJeHHbIE  MaTeMaTH4YecKue  mpeoOpa3oBaHus,
MOJIYYHM:



t = (rmy + cpmyt, + cgmyty) / cg(my + my); t=32 °C.
t—7? OtBeTt: t =32 °C.

3agaua 2. B mycroii cocyn oobemom 1 m® Hamumm 10 r Boas! mpu 20 °C U IWIOTHO
3aKpbuId. ByneTr nu B HeM map HacbleHHbIM? Kakoe MUHMMaJIbHOE KOJIMYECTBO BObI
HAaJI0 HAJIUTh, YTOOBI AP CTAJI HACBHIILIEHHBIM?

/lano: Pewenue:

T=273K N3 ypaBaenust MenneneeBa-Knaneiipona pV = (m / M) * RT onpenenum

m=10r JIaBJICHUE, KOTOPOE YCTaHOBWIOCH MOCie ucnapenus Boasl: p = 1351 Ila.

V=1m B Tabnuiie HaxouM JaBJICHUE HACBIIIIEHHOTO BOsiHOTO mapa npu 20 °C:
p. = 2333 Ila.

Ecnim B ypaBHeHme MenaeneeBa-KnanelipoHa IOJICTaBUTh 3HAYCHHUE
JABJICHUSI HACHIIIICHHOTO Tapa, TO MOJIYyYMM MHHHMAJIbHOE KOJIMYECTBO
BOJIbI, KOTOPYIO HY>KHO UCITAPUTh, 9TOOBI TIap CTAJT HACKHIIIICHHBIM:
mo=p.VM/RT=17,3T.

p—7?,mg— ?O0tBer: p= 1351 Ila,mg=17,3 1.

3anaua 3. BoasiHoM map, KOTOPBIM HAXOIUTCS B 3aKPHITOM cocyjie 00bEMOM 5,76 11 ipu
15 °C, oxaspiBaeT namienue 1280 Ila. Kakum Oymer ero mamieHue, €ciu 00beM
YBEJIMYUTCA JI0 8 JI, a TeMrieparypa noBeicutcs 10 27 °C?

/lano: Pewenue:

t;=15°C U3 Tabauisl AaBieHUE HACHIIIIEHHOTO BOJSHOrO mapa mnpu 15 °C
Vi=5,76 1 |p,= 1710 Ila. CnegoBaTensHO, nap HeHacChIeHHBIN. [ 27 °C
p1 = 1280 ITap, = 3559 Ila.

tp=27°C  CornacHO ypaBHEHUIO COCTOSIHUS UJICAJIBHOTO ras3a

V=81 p1V1 / T, = p2V2 / Tz; p2 = 960 I1a.

p,—? OTtBeT: p; =960 Ila.

3anaua 4. AmomMuHueBas Jeraidb Maccoil 560 r Owputa Harpera Ao 200 °C u 3atem
OporeHa B Boay, Temrneparypa kotopoit 16 °C. [Ipu 3TomM 9acTh BOJbI UCTIApUIIaCh, a Ta
4acTh, KOTOpas octaynack, Harpesach A0 S0 °C. CkonbKo BOAbI UCTIapuiioch? HavanbHas
Macca Bojibl 400 r.

/lano: Pewenue:
t,=200°C B pe3ynpTare OXJaXICHUS AJTIOMUHHEBOW JETAIM BBIACIUIOCH KOJU-
m,=560r  gecTtBO TemIOTHl Qs, KOTOPOE 3aTpadyeHO Ha HCHapeHue yacTu Boubl (Q-
t,=16 °C + Qs3) ¥ HarpeBaHue ocTaBIIeHCs BOIbI Q1.
mz=400Tr Ql = (mB — mn)CB(t — tB),
t=50°C Q2 = csmp (100 °C — t);

Qs = rmy;

Q4 = Cama(ta - t)!

Q4= Q1+ Q2+ Qa.

CaMa(te — t) = CoMp(t — t5) — CsMy(t — ts) + CsMyz(100 °C — tg) + rmyy.



mn—?

PeIyB 3To ypaBHEHHE OTHOCHTEIHLHO HEM3BECTHOTO Mz, TIOTYUYHM:
Mz = 6,7 « 103 kr.
OtBer: M7= 6,7 * 103 kr.

3anaua 5. B xene3Hom 6ake maccoit 5 kr HaxoauTcst 20 kr Bojbl U 6 Kr Jpaa npu 0 °C.
Ckonmbko BogsHOoro mapa Ttemmeparypord 100 °C Hamo BIOycTUTH B 0ak, YTOOBI
pacTonuTsk Jea U HarpeTh Boay ao 70 °C?

/lano:
t1:0 OC
My = 6 KT
Ms; = 5 KT
mg = 20 kT
t=70°C
mn—?

Pewenue:
B pesynbTaTe KOHACHCAIIMU TMapa U OXJIAKJICHHS 00pa30oBaBIICHCS BOJIbI
BBIJICTTUIIOCH KoJinuecTBO TermiaoThl Qi + Q2. Ilo ycioBuiO TemioBoro
OamaHca OHO 3aTpayeHO Ha IUIaBleHWe Jbaa Qs HarpeBaHue
oOpa3zoBabietics Boabl Q4 W Haxojsmelcs B 6ake Boasl Qs, a Takke Ha
HarpeBaHue camoro 6aka Q.
Q1 =rmg;
Q2 = csmy(ty —t);
Q2 = CBmH(100 °C — tB),
Q3 =Amy;
Q4 = Can(t —0 OC);
Qs = CBmB(t —0°C);
Qa = C;,,cmg(t —0 OC).
Q1+ Q2=Q3+ Qs+ Os + Q.
PemmB 310 ypaBHEHHE OTHOCUTEIIPHO HEM3BECTHOTO M7, TIOJIYUHM:
My = 4 Kr.
OtBeT: M7 = 4 kT

3agaya 6. OTHOCUTENIbHAS BIAXKHOCTH Bo3ayxa B komHare 1ipu 25 °C cocrasiuset 70%.
CKoIbKO BOJIbI KOHJICHCUPYETCS M3 KaXJ0ro KyOoMeTpa BO3Ayxa B CiIydae CHIDKCHUS
temneparypsl A0 16 °C?

/lano:
tp=25°C
o =170%
t, =16 °C

Pewenue:
© = (p/py) * 100%.
W3 TaGauIIbl MIOTHOCTH HACKIIEHHOTO apa npu 25 °C paBHa
Puar = 23 « 1072 kr/M3.
CnenoBatensHo, p = gpg; = 16,1 « 10 xkr/v,
Touka pockl JIsl JaHHOM aOCOJIFOTHOM BIaXKHOCTH BO3/1yXa paBHA
t, = 19 °C, noaToMy Biara Ha4YHET KOHACHCUPOBATHCS IIPU TEMIIEpAType
HIKE TOYKHU pOckl, T. €. oT 19 °C no 16 °C.
[lockonmeky p = m / V, To my = pV, a my = pyV. W3 tabnuimsl
yCTaHaBJIUBaeM, 4yTo i 16 °C MIOTHOCTh HACHIIIIEHHOTO BOJASHOTO Hapa
paBHa pg; = 13,6 » 10 kr/m®. CnemoBaTensHo, Mz = My — M, = pl —
pu2V;
mz = (16,1 » 103 kr/mM® — 13,6 « 103 kr/m®) » 1 M3 =2,5 « 103 kr.



mz — ? OtBet: Mz =2,5* 103 kr.

3amaya 7. IloBepXHOCTHOE€  HATSXKEHUE  JKUJIKOCTH  MOXHO  ONPEACIIUTH
DKCIEPUMEHTAIBHO C IIOMOIIBI0 YYBCTBUTEIBHOIO JUHAMOMETpAa MW KOJbLA W3
IIPOBOJIOKH: KOJIBLIO OITYCKAIOT HA MOBEPXHOCTH BOJBI, 4 3aT€M OTPBIBAIOT €ro OT HEE,
bukcUpys ¢ TOMOIIBIO JMHAMOMETPA CHIIy B MOMEHT OTpbIBa (puc. 3.17). BogHom u3
TAKHUX OMBITOB UCIIOJIB30BAIIOCH aJTFOMUHUEBOE KOJIBIO auameTrpoM 20 cM u maccou 5,7
I; B MOMEHT OTpbiBa auHamomerp nokaszan 0,15 H. Ilo 3TuM 1naHHBIM BBIYHMCIIHTE
IIOBEPXHOCTHOE HATSYKEHUE BOJBI.

/lano: Pewenue:
m=5,71 B MoMeHT oTpbIBa cuja ynpyroctd auHamomeTrpa F ypaBHOBeleHa
d=20cm CUJION TSKECTH KOJbLA U CUJION MOBEPXHOCTHOI'O HATSKEHUS BOBI,
F=015H JEUCTBYIONIEH HA KOHTYp Konbua: F = mg + 20l; | = nd.

Orcrona

o= (F—mg)/2rnd = 0,074 H/m.
o—? OtBet: 0 = 0,074 H/m.

3amaHus I CaMOCTOSATENbHON PadoThI

1. Beuepom Ha Gepery o3epa npu temneparype 18 °C oTHocuTeIbHas BIKHOCTD
Bo3ayxa paBHa 75 %. Ilpu kakoil TemmepaType K yTPY MOXKHO OXHUAATh
MOSIBJICHHS TymMaHa?

2. Ilox xakuM JaBJICHUEM HAXOJUTCS BO3/YyX B BO3IYIIHOM ITy3bIPHKE PAINycoM 2
MM B Bojie Ha Tiryoune 50 cm, eciiu armocdepHoe aaieHue 10 ITa?

3. KakoBo m0omKHO OBITH HAMMEHBIIIEE CEUYEHUE CTATHHON MPOBOJIOKU ATUHOU 4,2
M, YTOOBI IPU ACUCTBUU pacTsAruBarolel cuibl, paBHoil 10 kH, ee aGcomoTHOE
yasnHeHue He npesbimano 0,6 cm? Moayne FOnra cranu 220 I'Tla.

Jlureparypa:
e Misaxkumena I'.4., byxosmnoB b.b., Corckuiit H.H. ®u3uka. 10-11 xmacc (6a30Bbii
u npoduiibHb ypoBHU) M.: IlpocBemenue, 2012 ¢

SApemkeBuu A.Il. @usuka. 3agaunuk 10-11 knacc. - M.: JIpoda, 2005 r.
IIpakTnuyeckoe 3ansaTue Ne9 Ilpakruyeckoe 3ansitue Ne 7

Pemrenue 3aga4 no reme: «B3auMHblIe npeBpalieHus] ;KUAKOCTEH, ra30B U TBEPAbIX
TeJ».
Heab: 3akpenuTh 3HaHUS O TeMe «B3auMHbIE MpEeBpalllCHUs KUJIKOCTEWU, ra3oB U
TBEPABIX TEID,
chopMUpOBaTh YMEHUS M HABBIKM HAXOXJICHUs (DU3NUECKON BEJTUYUHBI, €€ BBIBOJIA U3
bopMyIbL.

IHopsinok BeIMOJIHEHHsI PadOTHI:



=

BHuMaTenbHO MPOYNUTATH TEOPETUUECKYIO YaCTh U IUIAH PELICHUS 33/1a4.
PaccmoTpeTs mpumepsl pereHust 3a1ay.

3. Tloay4yuTh W BBINOJIHUTH UHIUBUTyAJIbHBIC 33/1aHUS.

Teoperuyeckasi 4acTh

no

1. KonudecTBO TEIIOTHI, HEOOXOAUMOE ISl HAarpeBaHUs TeJa:
Q=cm(ty-11), ¢ - yae/IbHas TEILIOEMKOCTh BEILIECTBA

2. KomnuecTBo TETUIOTHI, HEOOXOAMMOE TSI TIABIICHUS
Q =Am (IpH t=tynass), (A - yOCIBHAS TEIUIOTA TUIABJICHUS )

3. KoamnuecTBo TemaoTel, HE0OOXOUMOE SIS Tapo0Opa30BaHUs:
Q =Lm (npu t=ty), (L - yreapHas Terwiora mapooOpa3oBaHus)

4. KonmuecTBO TEIUIOTHI, BRIAEISIEMOE TPU CTOPaHUU TOTLINBA:
Q =qgm, (q - yaenbpHas TEIJIOTa CrOPAHUS TOILIUBA).

Hpoueccm TEermI000MeHa B 3aMKHYTOI>’I CUCTEMC TCJI MOI'YT IIPUBOINTH K OXJIAXKIACHHIO
OJHUX TCJI, HArpCBaHUIO APYIUX, HN3MCHCHHIO (baBOBOFO COCTOAHUA TCJI CHCTCMBI.
OI[HaKO Ipu JIFOOBIX IMponeccax B TAKUX CHUCTEMaAX ITOJJHOC KOJIMYCCTBO TCILIA OCTACTCA
HEU3MCHHBIM. HO3TOMy BBIIIOJIHACTCA 3aKOH COXPAHCHUWA SHCPIUU, Ha3bIBAEMOM B ATOM
CiIy4dac TCIJIOBBIM 0aJJaHCOM: KOJIMYECTBO TCIII1a, OTAAaHHOC BCEMHU OCTBIBIIMMHA TCJIaMU,
PaBHO KOJIHWYCCTBY TCILIA, IIOJIYYCHHOMY BCCMHU HAI'PCBAOITUMUCA TCIIAMH.

Ecnu B 3aMKHYTOH CHCTEME YYAaCTBYIOT B TEIUIOOOMEHE TpU Teja, TO YpaBHEHUE
TEIUIOBOr0 OajaHca B OOIIEM BUJIE 3aIIUIIETCS TaK:

Q1+Q2+Q3=0.

[Ipu pemenun 3agauv HEOOXOJMMO BBISICHUTH, KakKuM€ Tejda OTHAIOT SHEPruto(
BBIPQKEHHE JUIsI KOJUYECTBA TEIUIOThI OEpercs CO 3HAKOM « MHUHYC»), a Kakue
MOJIYYaroT (KOJIMYECTBO TEIIOTHI ISl TUX TeJ O€pEeTCsi CO 3HAKOM «ILTIOCY).

IIpuMepsI pelieHus 3a1a4

IIpumep 1. B xamopumerpe Haxogutes n€n maccor 1 kxr nmpu temmneparype t; = -40 °C.
B kanopumerp nyckaroT nap maccoi 1 xr mpu temmneparype t, = 120 °C. Onpexnenure
YCTaHOBHUBIIYIOCS TeMIlepaTypy H (a3oBoe cocTosHue cucteMbl. HarpeBanuem
kanopumerpa npeneodperure. (¢, = 2,1 ¢ 103 Ix/(xr * K), ¢, = 4,2 * 103 Ix/(xr * K), ¢, =
2,2 ¢ 10% JIxx/(xr * K), A, = 3,3 * 105 JIx/kr, 17 = 2,26 * 10° JIx/KT.)

Pe e nwue. Ilpexkae yeM cocTaBiasTh ypaBHEHHE TeIuioBoro Oananca, |Qom| = Quon
OIICHUM, KaKO€ KOJIMYECTBO TEIUIOTHI MOTYT OTJaTh OJHU AJIEMEHTHI CUCTEMBI, a KaKoe
KOJIMYECTBO TEIUIOTHI MOTYT MOJYYUTh Apyrue. O4eBUAHO, YTO TEIJIO OTAAIOT: map 1)
npu oxyaxaennu 10 100 °C u 2) npu KOHAEHCAlUK; BOJA, CKOHJICHCUPOBABIIASACS U3
napa, npu octeiBanuu oT 100 °C. Temno nmonyuaroT: n€a 1) npu HarpeBaHuu u 2) npu




IJIABJICHUM; BOJla, MOJy4eHHas U3 Jibaa, HarpeBaercss oT 0 °C 1o Kakou-TO

temmeparypbl. OnpeaeauM KOJIMYECTBO TEIIOThI, OTJAHHOW MapoM Ipu mpoieccax | u
2:

|QOTII| = Cnmn(tz = 100) +Iimg = 23,0 b 105 H}K
KomnuecTBo TCIIJIOTHI, HOqueHHOﬁ JbJIOM IIpH IIponeccax 1 u?2:
Quon = &rTa(0 - t1) + Asm, = 4,14 » 10° [T

N3 pacué€ToB sicHO, YTO |Qors| = Quos. PacTasBmmii néx 3aTem HarpeBaetcs. Onpenenum,
KaKO€ KOJIMYECTBO TETUIOTHI HY)KHO JOTOJHUTEIHHO, YTOOBI BOJIa, 0Opa30BaBIIAsCS U3
apaa (my; = Mg), Harpenach 10 100 °C:

Q'moun = ¢,1,(100 - 0) = 4,2 « 10° JIx.

CrnenoBaTelnbHO, CYMMAapHOE KOJHMYECTBO TEIUIOThI, KOTOPYID MOXKET MOJIY4YHThb JE,
nepelmeamuii B Bomy, KoTopas 3areM Harpenach 10 100 °C, ectb Quonx = 8,34 ¢ 10° k.
Mal BuauM, 9T0 Qpons< |Qory-

W3 mocnenHero COOTHOIIEGHUS CIEIYET, YTO HE BeCh map OyJeT KOHIECHCHPOBATHCS.
Maccy ocraBiierocs mapa MOXHO OmpefeauTh u3 cooTHomeHus m'y = = (|Qorl -
Quonz)/Iy = 0,65 Kr.

OKOHUATENIBHO B KaJIOpUMETpe OYIyT HAXOAUTHCS Tap U Boja npu Temmeparype t = 100
°C, ipu aToM m'y = 0,65 kr, m; = 1,35 kT.

IIpumep 2. Ha ckonbko TeMriepatypa BOJbl y OCHOBaHUs Bojomnaaa BbicoToil 1200 M
Oonpiie, yem y ero BepmmHb? Ha HarpeBanue Bonbl 3arpaumBaerca 70 %
BBIJICJIUBILICHCS SHEPTUU. Y IeJbHas TEIIOEMKOCTh BOJIbI Cy = 4200 Jlx/(xr * K).

P e me n u e Ilpu ygape mamaromeid BOAbI Yy OCHOBaHMS BOJONaAa 4YacTh
noTeHuanbHou 3Heprun E, = mgh uaér Ha narpeBanue Boasl: nmgh = mc,At, oTkyna
At =ngh/c, = 1,96 °C.

Ipumep 3. B xomuare 066éMoM V = 120 M3 ipu t = 15 °C 0THOCHTENBHAS BIAXKHOCTh
Bozayxa ¥ = 60 %.. Onpenenuth MacCy BOISHBIX IIAPOB B BO3AYXE KOMHATEL
JlaBiieHHe HACBIEHHBIX ApOB poIipH t = 15 °C paBHo 12 MM pT. cT.. ManspHas macca
BO/IbI

M = 0,018 kr/MOJIb.

Jlano: CHu Pemenue.

_ 3
V=120wm +273 K PV=%RT i i
t=15°C *133,3 Ia Po:z=> P
?=60%




Po= 12 MM pr.
CT.

M = 0,018
KI/MOJIb
m=7?

o= 06 ¥12%133 3774 %1204¢" % 0,018x2 / panae

_ oA

e
r="" T
T —s RT

=0 92x=
831 _ oo
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NuauBuayabHbie 3a1aHUSA K NPAKTHYEeCKOM padore Ne 7

Bapuant Nel

1. JKenesnas 3aroroBka, oxjaxpaasick oT Temnepatypsl 800 no 0°C, pactonuia e

maccor 3 kr, B3aTeid nipu 0°C. KakoBa macca 3aroTOBKH, €CIIM BCSI SHEPIHUS,
BBIJICJICHHAS €10, [TOIUIA Ha IJIABJICHHE JIbJA. Y IeJIbHAs TEIUIOTA IUIABJICHUS JIbJa
A=34-10* /KT, yaenpHas TemIoeMKocTh sxene3a C=460]lx/kr-°C
OtHocuTrenpHass BiIaxHOCTH Bo3ayxa npu 20°C paBHa 58%. Ilpu kakou
MaKCUMaJbHOW TeMIlepaType BbIIAAET poca?

CBUHIOBBIN 1IAp, MMajiasg ¢ HEKOTOPOW BBICOTHI, MOCIE yAapa O 3€MJII0 Harpescs
Ha 4,5K. Yaenpnas termoemkoctsh cBuHIa 130 /x/kr K. Onpenenute ckopocTh
mapa Iepel yJapoM, €clid Ha HarpeB Ionula IMOJOBHHA €r0 MEXaHUYECKOU
SHEPTHUH.

Bapuant Ne2

. B xanopumeTtpe Haxoautcs Boaa maccou 0,4 xr npu temneparype 10 °C. B Bogy
nonoxuiu n€n maccoit 0,6 kr npu temneparype -40 °C. Kakas temmepatypa
YCTAHOBUTCS B KAJIOPUMETPE, ECIIU €r0 TEINIOEMKOCTh HUYTOKHO Masia?

[Ipu temnepatype 300 K Bnaxnocts Bo3ayxa 30%. Ilpu kakoil temmepatype
BJI&YKHOCTB 3TOT0 Bo3ayxa Oyaet 50%?

CuHIOBasi ApoOWHKA, JieTdmas co ckopocteio 100m/c, momamaer B JOCKY U
BXOJIUT B Hee, 52 % KWHETUYECKON IHEPTruu APOOMHKU WJET Ha €€ HarpeBaHMUE.
Ha ckonpko rpaaycoB Harpenach ApoonHka? Y aenbHas TeroeMKocTh cuHia 130
Jx/xr K.

Bapuant Ne3

. Kak u3menurcsa remneparypa 150 rp BoJibl, €Clii B HEE OIYCTUTh aTFOMHUHUEBBIN
uumuHap Maccoii 100 rp, mHarpersiii mo Temmeparypsl 80 °C. HauanbHas
Temmnepatypa o 20 °C.

. OnpenenuTs OTHOCHUTENIBHYIO BIIQXKHOCTHh BO3[yXd, €CIM CyXOW TEPMOMETP
ncuxpomerpa nokassiBaeT 294 K, a Bnaxxnsiii 286K?

. MosoT maccoil 2 T ajiaeT Ha CTaJIbHYI0 00JIBaHKY Maccoi 1 kr ¢ BeicoThl 3 M. Ha
CKOJIBKO TpaJycOB HarpeeTcsi OOJBaHKa MpU yAape, €CIu Ha HarpeBaHWe HJIET
50% Bceii sHeprun MosoTa? Y penbHas TermnoeMkocTh ctamm 460 JIx/kr K.



Bapuant Ne4

1. B narynsslii cocyn Maccod 0,2 xr coxepxammii 0,4 Kr aHWwIMHa MpU
temriepatype 10 C nmomwimm 0,4 xr anmnuHa npu temmneparype 31 C. Haittu
YAEIbHYIO TEIVIOEMKOCTh aHWJIMHA, €CJIM B COCYAE YCTAaHOBWJIACH TEMIIEpATypa
20 C. YaensHas tertoeMkocTs atynu 0,4 x/[x/ kr C.

2. Boznyx npu temneparype 303 K umeer Touky pockl npu 286 K. Onpenenutsb
a0COJIIOTHYIO U OTHOCUTEIBHYIO BJIQKHOCTb BO3/1yXa.

3. UeMy paBHa CKOpOCTb Iy Maccod 12 r, eciau mpu BeICTpene cropaer 2, 4 T
nopoxa? VienpHas TEIUIOTa cropaHms mopoxa pasHa 3,8 -10°%Ix/kr. KIIJI
kapabuna 25%.

Bapuant NeS

1. Banny o6wemom 100 1 He0OX0AUMO 3alOIHUTH BOAOW, UMEIOIIEH TeMIEpaTypy
30 C, umes Bony nipu temneparype 80 C u nen npu temneparype -20 C. Halitu
Maccy JIbJ1a, KOTOPBII NPUIETCS MTOJIOKUTH B BaHHY.

2. OTHOCUTENbHAS BIAXXHOCTH Bo3ayxa mpu 273 K pasna 40%. BrimageT nu uHei,
€CJIM TEMITepaTypa MOUYBbI MOHU3UTCA 10 265 K?

3. CBuHIIOBas MyJsi, BCTPETUB MPEMSATCTBHUE, 3aTOPMO3UIIacCh B HEM U Harpeiach Ha
160K. Omnpenenuts CKOpPOCTh IyJX B MOMEHT COIPUKOCHOBEHHEM C
IIPEMATCTBUEM, €CIIM HA HArpeBAaHME ITyJU MOTPATHIOCH 26% €€ KMHETHYECKOU
HHEPTUU.

Bapuant Ne6

1. B xacTpronto, riae HaxoauTcs Boja o0beMoM 2 1 ipu Temieparype 25°C, 1oaunu
3 m kunsaTka. Kakas temneparypa BOJAbl YCTAHOBUTCSA?

2. OTHOCHUTENBHAS BIIAXXHOCTH Bo3ayxa mpu temmeparype 293 K pasua 44%. Uto
MOKA3bIBAET BIIAKHBIA TEPMOMETP MICUXPOMETpPA?

3. C kakoii BBICOTHI ynayia JbJUHKA, eciau oHa Harpenach Ha 1K? Cuaurarh, yTo Ha
HarpeBaHue JbIUHKU uaet 60% ee MoTeHINaNbHON SHEpruu. Y IelibHas TerioTa
maBiaeHus abaa 3,3 ¢ 10° JIx/Kr.

Ilpu noocomoske Kk npaxkmuueckou  pabome HeOOXO0UMO UCHONIL30BAMb

KoHcnekmwl nekyutl u  yyeoHux DPU3UKA, 10 kn. aém. JIL.D I'enoenwmelin,

IO JTux, § 44, 45, 48

J1.D I'enoenwmeiin, A.B.Kowxuna, I'U.Jlesues, 3adaunux, §48, Nes, 6, 7

IpakTnueckoe 3ansitue Ne 8.
Pemenue 3a1a4 no reme: «OCHOBBI TEPMOJUHAMHUKHN.

Henab:  cucremarusupoBaTh 3HaHUS 1O paszaeny «OCHOBBI TEPMOIMHAMUKNY,
HAy4YUThCSl MPUMEHSTh CUCTEMY 3HAHMM Ha pacueT BEJIMYWH, OMUCHIBAIOIIMUX MEePBbIN



3aKOH TCpMOAWMHAMUKHN W TIIPOHCCCHI, IMPOUCXOAINME B TCIUIOBbBIX ABUIATCIIAX]
HpI/IO6peCTI/I OIIBIT PCHICHMU 3aJJa4 I10 ,HaHHOﬁ TEMCE.

IMopsaaok BbINOJIHEHUS PadOTHI:

1. BHUMAaTENbHO MPOYUTATH TEOPETUYECKYIO YACTh U ITUIAH PELICHUS 3a1a4.
2. PaccMoTpeTh mpuMepsl peiieHus 3a1a4.
3. TlomyuuTh U BBIOJHUTH UHAUBHUIYyAJbHbIC 3a/1aHUS.

Teopernueckas yactb

BHYTPEHHAA OHEPT YA NAEAJIBHOT'O I"'A3A.

BHYTpeHHHSI OQHCPIrusdA HIACAIBHOI'O Tra3a C€CTb KHHCTHYCCKasA OHCPIHUiad ABUKCHUSA

MOJICKYJI

3
UH.I‘. = ENkT

BHyTpeHHss 3HEprus UACaIbHOIO rasa - 370 (GyHKIMs cocTossHusl. OHa 3aBUCUT TOJIBKO

OT COCTOAHU Ira3a, a4 HC OT IIyTH, I10 KOTOPOMY OH HpI/IBeI[éH B JaHHOC COCTOsIHHC.

IIEPBbBIN 3AKOH TEPMOJIMHAMUKH.

3aKOH COXpPAaHEHUs SHEPTrUU B MPUMEHEHUH K TEIJIOBBIM SIBIICHUSIM HA3bIBAIOT MEPBBIM
3aKOHOM TEPMOJIMHAMUKH.

KonuyecTBo TeminoThl, COOOIIEHHOE CHUCTEME, MAET Ha H3MEHEHHUE €€ BHYTpPEHHEH
SHEPTUU U Ha

COBCPIICHHC pa60T1>1 HaJd BHCIMIHUMMH TCJIaMU.

Q=AU+A
IIEPBbII1  3AKOH TEPMOJMHAMMKN U TEPMOJIMHAMUYECKUE
[IPOLIECCBL

M30XOPHbIN ITPOIIECC:

V =const Q, =AU

N30BAPHBIM ITPOIECC:

p=const Q,=AU+A

IIPpHU 3TOM:
A=pAV
N30TEPMUYECKUM [TPOILIECC:




T =const Qr=A

AJIMABATHBIN ITPOILIECC.

AnnabaTHBIM Ha3bIBae€TCsl MPOLECC, IPU KOTOPOM CHCTEMAa HE MOJY4YaeT U HE OTHAcT
OHEPIUIO IIOCPEACTBOM TEILIONEpENAYH, T.€CTh

Qan =0 A =-AU

KIIJI TEIDIOBOI'O ABUI'ATEJIA:

S

KII/I peasibHOrO TEMIOBOTO ABUTATENS PABEH

n= Q-Q
Q
Ql - KOJIHYCCTBO TCIUIOTBI, OTHATOC Y HAIrpcBaTCIIAd, Q2 - KOJIMYECTBO TCIIJIOTHI,

MNCPCaAaHHOC XOJIOJUIIBHUKY.

NJIEAJTbHBIN TETJIOBOW ABUTAEJb. IIMKJI KAPHO.

HpH OUKIIC KapHO MaKCHUMAaJIbHBIN KHI[ TCIIOBOI'O AIBHUI'AaTCJIAA BBIYHMCIIACTCA IIO

dhopmyie:
_ Tl — TZ

it

T1 - Temneparypa HarpeBaTens, 1, - TEMIEpaTypa X0JIOJUIbHIUKA B KEIbBUHAX.

IIpumeps! pelienus 3a1a4.

IIpumep 1. IIpu noaBeneHUn K UAcaNbHOMY Ta3y KoJinuecTBa TEIoThl 125 kJIx ra3
coBepmiaet padoty 50 kJ[>k mpoTB BHEMIHUX CWI. YeMy paBHA KOHEYHAs BHYTPEHHSS
DHEPrus ra3a, eClIk €ro YHEPTHS JI0 MMOJBEICHHS KOJIMYECTBA TEIUIOTH Obla paBHa 220
KJIx?

Zauo:

U, =220 xllx

A, =50 kb

0 =125 kllx
U-7

Penienue:



CornacHo nepBoMy 3aKOHY TEPMOAWHAMMKH:
AU=A_ +0Q.

INockonexy U = U, + AU , TO kOHeuHas BHYyT-
PEHHAR SHEPrus rasa

U=U,+0+ 4, =220+125+50=295 x[[x.

Otget: 295 JIx

Ipumep 2. Kakoii gomkHa OBITH TeMIlepaTypa HarpeBaTens, sl TOTO, YTOObI B

MPUHILINIE CTAJIO BO3MOXHBIM JocTvkeHne 3HadeHus KIIJ[ TenmoBoit mammubel 80%,
eciu TeMrieparypa xojoawibHuka 27 0C?

Jdano: Pemenne:
7 A
N = 80%

T, =300 K=310°K

Tn -7

h J

T,-T,
Mo = ———5 - 100%,

H

rae Tu - Temneparypa HarpeBaTes, 1x - TeMiepaTypa XoJ0AUJIbHUKA.

nmax — 17 Tx

100% T,

T,
7, =—x

M

1 Minax

100%
T, -100%
TOI00% -1,
. 3:-107-100

L= K; T ,=15-10°K =1500K.
100 - 80

NuauBuayajbHble 3aJaHUS K PaKTH4ecKoil padore Ne 9 nmo teme «TemioBbie
asurareau. KI1/1 remioBbIX a1BUraresein



I.Ie.m:: Pazeumo YMeHUus ycmaHaeaueamsb HNpPpUYUHHO - clle0cmeennble  Ces3u npu
3AKPENJIeHUU NOHAMUA KH,H Mennio6o2o osuzamelis 6 npoyecce peuteHu:A 3aaaq, HA
npumepe 3HAHUL 3AKOHO8 mepmoduHaMuKu nokasamvb B3AUMOCEA3b ¢M3MKM u
MamemamuKu. Haylmmb cmydeﬂmoe npuUMeHAaAms nojly4eHHovle meopemudecKue 3HaHusA
K peuleruio npakmu4ecKu 3a0ay.

Teopus:
JIro0as TerutoBast MallIHa COCTOUT U3 HArpeBaTe s, padoUyero Tejia U XOJOIHILHUKA.

IHEPIUA, BBIAENAKWAACA
NpPH CropaHnM ToNAMEa ras,paclMpAAcs MPW HAarpEBaHKWK
(1AK CUNBHO HarpeTbii ras),

wer paboTy
Harpe- Q, - :

paresib (1))

S ——
Anum-n = Qi - Qz

Xoaoanab-
HUK (T})

uToBbl ABKraTENb Mor paboTaTte

LMHIMYECKM, Ta3 HeoDXogumo

OXNagWTb, a 3aTEM CHaTb

IlepBast wacte - HarpeBaresnb. HarpeBarenem B T/l sBisieTcss mpouecc CropaHus
toruBa. MIMEHHO B 3TOT mpollecc BKIOYaeTcss oOpa3zoBaHue raza. Harpepartenb
XapaKTepU3yeTCsd TeMIlepaTypord HarpeBatenss Ty, T.e. TemIieparypa TOro, rasa,
KOTOPBIN oOpa3zoBaics. I KOHEYHO KOJIMYECTBOM TEIUIOThI, KOTOPHIN MepeiacTCs ITOMY
razsy.

I'a3, oOpa3zoBaBmMiics B pe3yiabTare, TOIO YTO CTOPEIO TOIUIMBO, HAa3BIBACTCS

pabounm TenoM. Pabouee Teno u coBepmiaer padbotry. M ocraBiieecsi, HEKOTOpOE

KOJIMYECTBO TCIIIIOTHI 6YI[€T nepeaaHo X0JI0ANJIbHUKY.

XOn0oAWIBHUKOM, KaK MPaBUIIO, ABJISIETCA OKpyXxarolias cpeaa. MiMeHHo temneparypa

XOJIOIUJIbHYKA B JIaHHOM CJIy4a€ Ham TOBOPHUT O TOM, JO KaKOWl Temreparypa Mbl
JOJDKHBI TOHU3UTh TEMIlEparypy paboyero Tena, 4ToObl MEpPEeBECTH MAIIMHY B
MIEPBOHAYAIBHOE COCTOSHHUE.

PaboTty, koTOpoe coBepuiaeT pabouee Tello, Ta3 MPU PACIIUPEHUU, MBI ONpEIEIsieM

creayronmm oopazom: A=| Q 1| |Q 2|. BaxxHoe 3HaueHHE MMEET HUKINYHOCTh PabOTHI.

Pabora nBuraresnst Oyaer onpas/iaHa B TOM cliydae, €Ciii paboTa 1Mo C:KaTuio raza oyner

MEHbIIle, YeM paboTa, MPOM3BEJICHHAas caMuUM ra3oM. B 3Tom cnydae paboTa rasa



COBeplIaeTcs MpH pacHIMpEeHUH, T.€. TOrjAa, KOrja JAaBiieHue ra3a Oyner OoJblie
aTMocepHOro. A B Cllyd4ae OXJIAKIEHHUS ra3a, CKaTue rasa OyJeT MpOW3BOIUTHCS
BHEITHUMU CUJIaMU, TOT/Ia paboTa raza OyJIeT CYUTaThCsl OTPUIIATEIBHOM.

KIIJl teruoBoro nBurartens — BaKHEMIIas ero xapakrepucruka. T/l mogumHsercs
NEPBOMY 3aKOHY TE€PMOJAMHAMHMKHA M KOHEYHO K€ BTOPOMY 3aKOHY TE€PMOIAUHAMHKU
(mepenaya Temia MPOUCXOAUT OT OOJIee HArPETOro Tella K MEHEE HarpeToMy).
Koygppuyuenmom noneznozo oeiicmeusn nHazvléarom omHouleHue noJae3Hol padbomul,

coeepmelmoﬁ OAHHBIM 03ueameﬂeM, K Kojiuduecmey menjionmbsl, nojiy4€eHHOMy om

nazcpesamens. KI1J{ BpIpakaroT B IPOLIEHTAX. M| = Qi ‘100% n-= Q“;—Qx ‘100%

Qu — TemuoTa, MmoyiyueHHas oT HarpeBatens, [k Qx - TemioTa, OTIAaHHAas
XOJIOOUIBHUKY, [l

Oror KIIJ[ sBnsercs peanbHbIM, T.€. Kak pa3 3Ty (opMylly M HMCHOJB3YIOT IS
XapaKTEPUCTHKHU PEATIbHBIX TEIJIOBBIX JBUTATEIICH.

B 19 Beke B pesynbTaTe padboT no TeriorexHuke (paniy3ckuil nmxenep Canu KapnHo

NPEIOKIIT  IPYyroil  crmoco0 It ompeneneHus (4epe3  TePMOJAMHAMHUYECKYIO
—_ Ty—Tx 0
TeMneparypy): mn = 5 ‘100%
H
Ty — TepMoHaMHUUYecKas Temreparypa Harpesarens, K

Tx - TepmoaMHaMuyecKas Temiieparypa xonoawibHuka, K.

N >T0T KO3(PPUIIMEHT MOJIE3HOrO NEHCTBUS MOTYYUI HA3BAHHE MAKCUMAJILHOTO.

['maBHOE 3HayeHWe 3TOU (QOPMYIIBI COCTOMT B TOM, UTO .1100as peanbHdas Menioeds
MawiuHa, pabomarowas ¢ Hazpesamenem, umerowum memnepamypy TH, u
xonoounvruxom ¢ memnepamypou Ty, ne moxcem umemsv KII/], npesvruarowui KI1/{

UOCANIbHOU Menioeol mauwunsl. He CyIIeCTBYET TEIJIOBOIO ABUTATENSA, V KOTOPOIrO
KITJI=100% wmu 1.

dopMyna AaeT TEOPETUUYECKUN mpeaen 1 MakcuMmanbHoro 3HaueHus: KIIJ[ tertoBsix
neuraresieid. OHa MOKa3bIBAET, YTO TEIUIOBOM ABUTATEIh TeM 3(P()EKTUBHEE, YEM BBIIIIEC
TeMIepaTypa HarpeBareliss M HWXE TeMIeparypa XoJoAwibHUKA. Jluimb npu
TeMrepaType XoJIOJUIbLHUKA, PaBHON a0COJIFIOTHOMY HYIIIO, 1] = 1.

Ho temmeparypa XoJoAMJIIbHMKA TPAKTUYECKH HE MOXKET OBITh HUXKE TEeMIIepaTypbl

OKpy>Karolero Bozayxa. [loBeimaTs TeMneparypy HarpeBarenst MOxHO. OAHaKO 000



Marepuan (TBepAOe Telo) O00JlagaeT OrpaHWYEHHOW TeINIOCTOMKOCTBIO, WJIU
&KApOIMPOUYHOCThIO. [lpu HarpeBaHWM OH TMOCTENEHHO YTPAauyWBAaeT CBOU YIPYTHE

CBOﬁCTBa, a IIpu 10CTATOYHO BBICOKOM TCMIICPATYPC IIABUTCA.

3amaua 1
Ha cnuproBke HarpeBaroT BOay. B3sin 75T gonpr u Harpeiau OT 15°€C o 75°€C, IIpu
3TOM Macca CIUPTOBKU YMEHBIIUIACH C 1631 0 137 T, Haiiru KI1JI TemioBoii YCTaHOB-
KH.
Jlamno: cu
m,=175T 0,175 xr
T, = 15°C
T, = 75°C
Mg = 1631 0,163 kr
my =157 r 0,157 kr
HajiTu:
n—7?
Pemenne:

Bnauane Bemumem ¢popmyy st KITI:

n= i . 100% — Prosez . 100%
@ Qs _
B JaHHOM CJIy4ac Mbl 3aMCHHUIINU pa60Ty ITOJIC3HBIM KOJINYCCTBOM TCIIJIOTBI, TO €CTh TCM
KOJIMYCCTBOM TCINIOTHI, KOTOPOC IMOMIJIO HCIMOCPEACTBCHHO HA HAIrpeB BOALI.

[Ipexxne uem pemate 3a/1a4y, HEOOXOAUMO OMPEACTUTHCA C MPOIIECCAMH, KOTOPBIC
MPOUCXOJAT B JaHHOU 3a1aue. [lepBblii mporecc — 3To cropanue Tomuea. Bropou —
HarpeBaHUE BOJBbI.

[Tonme3Hoe KOJIMYECTBO TEIUIOTHI, TO €CTh TO TEIJI0, KOTOPOE MOIUIO HENOCPEACTBEHHO
Ha HarpeBaHHUe BOJbI, MOXKHO BEIYUCIHUTH 1O hopMmyJie:

=¢,m_(T.—T,) = 4200- 0,175 - (75 — 15) = 44100 (Jx)

QHD.’[E SH



KonuuectBo TCIUIOTHI, BBIJICJICHHOC HArpeBarTcjiceM, TO €CTh, B JAHHOM CJiy4dac, TCIIIIO,

BBIJICIMBILEECS TIPH CTOPAHUHU CIIMPTA: Qu = e M

Maccy CTOPCBUICTO CIIUPTA HAWTHU JICTKO: 3TO Ta Macca, Ha KOTOPYIO YMCHBIINIIACH

Macca CIIPTOBKH, TO eCTh; e — Meo ~ Mey = 0,163 = 0,157 = 10,006 (xr)

Momyuaen: % = 9c* M =27 - 107 - 0,006 = 162000 (JIx)

Octanoce Beruuciuth KIIJI ycraHoBku:

— Proses — #3100 — 10 A
n= a, 100% 162000 100% 162 27%

3ameTtuM, uto KIIJ{ MOXET BBIUUCIATHCS HE TOJIBKO B MPOLIEHTaX, HO U B A0JsiX. K npu-
MepYy, JJIs JAHHOM 3a/1a91 OTBET MOKET OBITH: ! M 027

Ecnu aHanmu3upoBaTh JaHHYIO 3a/1a4y, TO MOKHO YBUIETh, YTO TOJBKO YETBEPTAS YaCTh
(mpuOIM3UTENBHO) TEIJIa, KOTOPOE BBIAEISAETCS MPU CrOPaHUM CHUpPTa, UIET HA Harpe-
BaHHE BOJbl. C OOHOM CTOPOHBI, 3TO KaXKETCS JTOCTATOYHO MAJIBIM 3HAYEHUEM, HO, C
IPYrol CTOPOHBI, JUII MHOTMX TEIUIOBBIX MamnH Takoe 3HadeHue KII/[ okaspiBaercs
Jake OOJIBILIHM.

Orper:" ~ 027 = 27%

3agaua 2

2,3 - 10* x/bx

TeruioBo# nBUTATENh COBEPUINI MOJE3HYIO PaboTy Y HU3pacXOJ0BAI MPHU

stoM 2 ¥ Gensuna. Haiitu KIIJI TerioBoro aBuraTess.

JlaHo: (01|
Aien = 2,3-10% kI 2,3-107 D=
mg = 2 KT
HajiTu:
n—7
Pemenne:
n= Anpaes - 10004
Bnauane Bemmumem gpopmyiy st KIT: @ . I[1o Tabnuue Haxonum,
gs = 4,6 107

YTO: «r . Jms Toro uto6s! Haiitk KIIJI, mocTaTouno HaliTH Qs



Kax u B mponuioii 3aaue, BOCIONb3yeMCs CIEAYIomIe popmy-

noji: @ = 4s™s = 4.6 107-2=19,2-107 (A=)

Haxomxum KII/:

N = Anpaezs - 1000 = 2,510

o, 21 100% = 25%

Orger: = 2°%=0.25

3az[aqa 3. TennoBas mamimHa MMOJIY4acT OT HArpeBaTeiid 3a UK KOJIUYCCTBO TCILJIOTHI

480 k. Onpenenute padoTy, coBepiiaeMyto MamuHou 3a muki, ecnu KITJ[ mammnb
20%.

Hano:
Q1 =480 Ix
n=20%
Haiitu
A-7?
Pemienue:
n=A/Q1-100%; A=nQ 1/100% ; A=20-480/100=96 [Ix.
OtBer: A=96 JIxx

3anaua 4. TernoBas MammHa coBepuiaeT 3a UK padoty A = 120 k. Onpenenure

KOJIMYECTBO TEIUIOTHI, KOTOPOE MAIIMHA OTAAET XOJOAWIbHUKY 3a UK, eciau €€ KII/]
30%.

amno:
A =120 Ix
n=30%
Haiitn
Q2-?
Pemienue:
N=A/Q1-100% ; Qi1=A -100% /m =120 -100% /30 %= 400 Tx ;
A=Q1-Q2;Q2=0Q1—A=400-120 =280 Ix



OTtBet: Q, =280 JIx

SaHaHI/Iﬂ AJIA CaMOCTOSITEJIbHOM paﬁoTbl

1.

2.

Haittu KIIJI TennoBoro aBurarens, eciu ra3 noiydaer ot Harpeatens 200 [lx
TEIUIOTHI M OTAET XOJOAUIbHUKY 135 JIk.

Uemy pasen KIIJ[ temnoBoro nsurarens, eciu temneparypa HarpeBarens 800°C, a
TeMIiepaTypa xojgoauibHuka 25°C?

Ouenure makcumanbsHoe 3HaueHne KII/I, koTopoe MOXXET UMeTh TEIUI0Basi MalllkiHA
¢ Temneparypoi Harpesatens 727 °C u reMrepaTypoil xonoauinbHuka 27 °C.

Kaxos KIIJ| temnoBoro nsuratens, eciau paboyee Teno, MOJYy4YUB OT HarpeBaTels
KoJmdecTBO TertoTel 1,6 Mk, copepmmiio pabory 400 k/Ix? Kakoe konuaecTBO
TEITOTHI MEPEIAHO XOJIOAUIBHUKY ?

Onpenenure KIIJ[ TermmoBol MalWHBI, €CIM 3a LUK MallMHA IOJIY4YaeT OT
HarpeBarensi KojimdecTBo TemioTel 100 K U OTHaeT XOJOAUIBHUKY KOJIMYECTBO
terioTsl 60 JIx.

TemmoBass MammHa coBepInaeT 3a UK padoty 80 k. OmpenenanuTe KOJIHMYECTBO
TEIUI0ThI, KOTOPOE MOJIy4aeT MalllMHa OT HarpeBarelis 3a ki, eciim e€ K111 40 %.
TennoBas MainHa coBepiiaeT 3a nukia padoty 80 k/[k u mepenaer X0JIOIUILHUKY
koJimuecTBO TerioThl 320 x/[x. Onpenenure KIIJL nukia.

8. Ilapomas mammHa paboraer B mHTepBasie Temrepatyp t1 = 120 °C, t, = 320 °C,

nojydasi OT HarpeBarelssi KoJaudecTBO TernoThl Q1 = 200 [k 3a KaXIblid LHKIL.
Haitnure: 1) KIIJI mamunbl, 2) paboTy, coBepiiaeMyr 3a IUKI; 3) KOJUYECTBO
TEIJIOThI, OTJaBacMOE 3a IIMKII.

KonuyecTtBOo TemnoThl, mojiydaeMoe aBuraresnem oT Harpesarens, 100 [k, a
otnaBaemoe xonomuibHUKy 75 Jlx. Hanpure KIIJ[ gBurarens m coBepuiacMyro
paboty

10. Kako makcumanbHbiii KIIJI MokeT ObITh y TEIUIOBOM MAaIIMHBI ¢ TeMIIepaTypou

HarpeBatena 1000 K u remneparypoi xonoawnsHuka 300 K?

Bapuant Nel

1. O6beM raza, pacHIMpSIONIErocs TPU TOCTOsTHHOM pAaBiaeHuu 199 klla,
yBenuuuiics Ha 2 1. Onpenenute padoTy, COBEPIICHHYIO Fa30M B ATOM IMPOIIECCe.

2. WneanpHbIil Ta3 MOMYyYHJI KOJIMYECTBO TEroThl, paBHoe 300 Ik u coBeprmi
paborty, paBayto 100 [Ix. Kak n3menunach npu 3ToM BHYTPEHHSIS SHEPTHS raza?

3. TennoBas mammua umeer KIII 40%, 3a oguH mukia paboOThl OHAa OTHACT
XOJIOAUIBHUKY KonndecTBO TertoTel 600 JIx. Kakoe KOIMYecTBO TEIIOTHI MPpU
ATOM MalllMHA MMOJyYaeT OT HarpeBaTess?

Bapuant Ne2

1. Kakas paGota Oblja coBepIIeHa pu U300apHOM CKaTUX 6 MOJIb BOJIOPOA, €CIH
ero remneparypa nsMeHwiach Ha S0K?



2.

Nneanshslii ra3z noayuna 100 [k TennoTel, Ipy 3TOM BHYTPEHHSI SHEPrus rasa
ymenbimmiiach Ha 100 JIx. YUemy paBHa paboTa, COBEpIICHHAs BHEITHUMU
cujaamMu’?

KIT[l wneanpHOM TemioBOM MaiiuHbl, pabdotaromieit mo nukny Kapro, 40%.
Kakyro monesHnyro paboTy coBepiaeT 3a LMK dTa MalllMHa, €CJIM OHA OTJaeT
xonoawibHUKY 300 X TeroTe?

Bapuant Ne3

1.

2.

3.

[Ipu n300apHOM HarpeBaHUHM HEKOTOPOIO KOJIUYECTBA UI€AIbHOTO raza oT 17 1o
117°C ra3 cosepiuin padory 4 kJ[>x. Haliqute KonruecTBO BellleCcTBa rasa.
Nneanbuplii ra3 ceepmmi padory B 100 5k, a oTaa KOJANYeCTBO TEIJIOTHI,
pasHoe 300 [I:x. IIpu 3TOM BHYTPEHHSAS JHEPIrUs rasa ...

Temneparypa HarpeBaTenst HJeadbHOM TerioBod MammHbel 527° C, a
temneparypa xonomuiabHuka 127° C. Onpegenure KOJUYECTBO TEILIOTHI,
MOJIYYE€HHOE MAIlIMHOW OT HarpeBartelis, eclii oHa coBepiiuia padoty 700 JIx.

Bapuant Ne4

Ornpenenure BHYTPEHHIOIO SHEPTHUIO 2 MOJIb Tennst pu temneparype 27° C.
Nneanshsliii a3 copepuim padoty B 3001x. [Ipu 3TOM €ro BHYTpEHHsI SHEPrus
yBesmmumiack Ha 300 [Ix. B aTom nponecce ras:

Temmneparypa HarpeBarens uaeanbHou TerioBo MammHbel 900K, a Temmeparypa
xonoawibHuKa 27°C. Onpenennute KOJIUYECTBO TEIUIOThI, OTIAHHOE MalluHOW
XOJIOJWJIBHUKY, €Clii OHa coBepiumia padoty 350 /Ix.

Bapuant Ne§

1.

2.

Ha ckonabko U3BMEHUTCS BHYTPEHHSISI SHEPTHS 8§ MOJIb OJJHOATOMHOTO HI€JIbHOTO
rasa npu ero uzooapHom HarpeBanuu ot 350 K no 380 K?

Bremnue cuibl coBepmmiu Haja razoM padoty 500k, mpu 3TOM BHYTpPEHHSS
sHeprust ymenbinmiack Ha 200 [[xx. Onpenennure KOJIMYECTBO TEILIOThI, OTJAHHOE
ra3oM.

TeroBass mammaa umeeT KITJ[ 25%. CpeaHsass MOIIHOCTh TMepeaady TETUIOThI
XOJIOMUIILHUKY B X0Ji€ €€ paboThl cocTaBiseT 3 kBT. Kakoe koimmuecTBoO TEMmIOThI
noJiy4aet pabouee Teno MaliuHbl OT HarpeBarens 3a 10c?

Bapuant Ne6

1.

2.

Kak u3meHuTCcs BHYTpeHHAS dHEprus 4 Mojell 0JHOATOMHOTO HJEabHOrO Tas3a
IpU YMEHBIIEHUH ero TeMreparypsl Ha 200K?

B HekoTopoMm mpoliecce BHYTpEHHSISI 3HEprus raza yMmenslnmiack Ha 300 Ik, a
ra3z copepuiil padory 500 [Ix. Kakoe konuuecTBO TEIIOTHl ObUIO COOOIIEHO
razy?

KIT[ naeansHOM TeroBOM MaiiuHbl, padoTatomen nmo nukiay Kapuo, 20%. Bo
CKOJIbKO pa3 aOcoJifoTHash TeMIlepaTtypa HarpeBareliss OoJibllie aOCOJIOTHOMN
TEMIEPaTyphl XOJIOAUIHHUKA?



Ilpu noocomoexe Kk npakmuueckou  pabome HeOOXO0UMO UCNONb308AMb
Koucnekmol nekyuti u  yueonux OU3UKA, 10 kn. asm. JI.D [endenwimetin,

O uk, §42, 43,

JIL.O I'enoenwmeiin, A.B.Kowwxuna, I'.U.Jlesues, 3adaunux §42, NeNe 6,7, §43
NoNo3 4

Jluteparypa:
e A.Il.PeiMkeBuy, 3aauynuk mo ¢usuke 10-11xm. 2010r.

o [ S.Msakumes. yueOHuk-Ousnka 10 k1. 2010r.

IpakTnyeckoe 3ausatue Nel(
no reme «3akoH Kysnona. Hanpsukénnocts. Ilorenumnan. Paznocrs
MOTEHUHATOB).
Heab: 3akpenumo suanus no meme «3axon Kynona. Hanpsowcénnocms. [lomenyuan.
Pasnocmv  nomenyuanos», cgopmuposamsv ymeHus U HAGLIKU HAXO0MHCOeHUs.
Quszuueckoti genuuunsl, €€ svipasicenue uz opmyasl. Hayuumocsa pewams 3a0auu Ha
npumenenue 3axona Kynowa, Ha pacuem  HanpsajfceHHOCmu, NOMeEHYUAald,
HAanpsaxceHusi, pabomwl 1eKMpUiecKo20 noJis
Teopus:
IIpy mnokoe 3apsIoB UX B3aUMOJCKCTBHE HA3bIBAIOT  3JIEKTPOCTATHYECKUM
(anexktpuueckum). [lpy IBHIKEHHUH 3aps0B MX B3aUMOJEHCTBHUE OYyAET OTIMYATBCS OT
ANEKTPOCTATUYECKOT 0. J[ONOTHUTEIPHOE B3aMMOIEUCTBHE 3apsA0B, OOYCIOBIEHHOE UX
JBMYKEHUEM, Ha3bIBACTCSI MarHUTHbIM. B oOmeM ciydae mpu JBUKEHUHU 3apssiOB UX
B3aUMOJICHCTBHUE SBISETCS PIEKTPOMArHUTHBIM. CHila B3aMMOJIEHCTBUS IBYX TOUEUHBIX
ANEKTPUYECKUX 3apsA0B MPSAMO MPONOPUUMOHAIBHA BEJIUYHMHE 3apsAJ0B U OOpaTHO

; i # i
_!'-' — .|E.f " 11 _1'.:
MPOIIOpIUOHATIBHA KBAJIpaTy PacCTOSHUSA MEXKIY HUMMU. y: , TIe qp -

BennunHa niepBoro 3apsna (Ki), q, - Benmuuuna BTOoporo 3apsna (Ki), r - paccrosiHue
Mesk Ty 3apanamu (M), k - kosdpunuent nponopuuonansroctr (k = 9-10° H-m? / Kir?).
VYcnoBus s BeINOJIHEHUS 3aKkoHa Kyiona:

1. JlomkHBI OBITH TOYCUHBIC 3apPSIIbI
2. 3apshKEHHbIE Tella JOJKHBI ObITh HETOABHKHBIMH.
HanpspkeHHOCT  9JIGKTPUYECKOTO MOJIs PaBHA OTHOLICHUIO CHJIBL, C KOTOPOH
it
II0JI€ IEMCTBYET HA TOUEUHBIN 3apsijl K A TOMY 3apsay. q.
XapaKTEPUCTUKU NIEKTPUIECKOTO HOJIA:

1. HampsixeHHOCTH — (hu3MvecKasi BeIMYMHA, paBHASI OTHOIIEHHUIO CHJIbI, C KOTOPOM
ANEKTPUUECKOE T0JIe IeUCTBYET HA MPOOHBIN 3NIEKTPUUYECKUN 3apsi]l, K 3HAUCHHUIO

. F

ATOrO 3apsijaa. E=— [E] = H/Kn unu B/m
q

E= LZ , TAe ( — 3apsij, CO3JAI0LINN AIEKTPUUECKOE MoJIe

- Arregr



I'— pacCTOsAHNUE MEXKAY UCTOYHUKOM I10JISI M TOYKH, B KOTOpOfI HCO6XOI[I/IMO
OIPCACIINTE HAIIPAXKCHHOCTD I10JIA

o = 8,85-1012 Ki?/(H-m?)
€ — TMAJICKTPUYECKAs IPOHUIIAEMOCTh CPEIbI

2. TloTenmuan — OTHOIIEHUE TTOTCHIIMAILHON YHEPTUH, KOTOPOIl 001a1aeT mpoOHbIi
3apsil, TOMEIICHHBIN B IAHHYIO TOUKY MOJISI, K 3TOMY 3apsy.

W
p=—2 [o] = Jix/Kn = B p=—J
np 472’5(%"
CBSIBB MCKAY HANIPSXKCHHOCTHIO U ITIOTCHIHAJIOM 3JICKTPHUYCCKOI'O I10JI4. E= % )

rie ¢, —¢, =U - pa3HOCTh NMOTEHIIMAA (HATIPSHKEHHE)
d — paccTostHEe MeX Ty SKBUIIOTCHIINATBHBIMHU TIOBEPXHOCTIMHU

SKBI/IHOTeHHI/IaHBHaH MOBCPXHOCTL — ITOBCPXHOCTH, BO BCEX TOYKAX KOTOpOﬁ

MOTCHIOHUAJI 3JICKTPUICCKOI'O ITOJISI UMECT OAMHAKOBBIC 3HAYCHUS.

qg,, (1 1
PabGoTa criI DIIEKTPUYECKOTO 10 OPEAEIIIETCS: A=qEd A=—%|—-=|,rme
’ dreg, \ 1, T,
W, = _9 . MOTCHITMAIbHASI SHEPTHS B3aMMOICHCTBHS 3apsII0B
dregr
3agaual.

C KakoW CWIOM B3aMMOIEHUCTBVIOT naBa 3apsima 2 mo 10 uvKi, Haxomsgmmecs Ha

PACCTOSIHUU 3 CM JIPVT OT apyra?

lano:
Q==
=10 uK1=10®*Kx;
r=3cMm=
=310 m.
Haiitu: F-?
Penienue:
s T2 10-81n 1078
F:qulllfz_l g B Ni 107K 10 71@1_
re Ko (3~10‘3M)“
=102 H=1mMH. Ortser: /=1 MH.

3amaua 2. [Ipu nepemeniennu 3apsiga MKy TOUKAMH C Pa3HOCThIO MOTeHIHAIOB 1 kKB
ANEKTpHUUEcKoe moje coBepimio padboty 40 mx/[x. Uemy paBen 3apsn?


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

92— ¢1=1 kB=10°B

Az =40 MxJx=40 - 10 ~® Ik

Hairn:

q-?

Pemenne: 13 popmynsr A1z = (@2 — @1) moiydaem,
uto = A/ (g2 —¢1)=40-10"6/103=4-10 ®Ku.
Otser: 4 - 10 8 K.

3agaua 3.B ogHOpOAHOM DIEKTPUYECKOM TIOJIE€ HampsbkeHHOCThI0O 60 kB/m
nepemectin 3apan S HKi. Ilepemenienue, paBHoe no moayito 20 cM, oOpasyer yroiu
60° ¢ manpaBnenneM cunoBoii MU, Haliti paGoTy 101, H3MEHEHUE TTOTEHIUAIBHOM
SHEPIrUd B3aUMOJECHCTBUA 3apsia W TMOJsSI M HaNpsHKEHUE MEXAY HadalbHOU U
KOHEYHOM ToukaMu nepemenieHus. /laTh OTBETHI Ha T€ K€ BONPOCHI IS CiIydast
nepeMenIeHns] OTPULATENBHOTO 3apsiaa.

lamno:

E=60 kB/M=60 - 10° B/m
g=5 aKn=5 - 10 ~° Kn
=20 cM=0.2 M

0=60°

HaiiTu:

A-?, U-?, AW-?

Pemienue: paboty 1moasi MO TEPEMEIICHUIO 3apsiia MOXKHO  BBIYHCIHWTH [0
popmyne A =Eqlcoso =60 -10%-5-10"°-0.2 - cos 60°= 3 - 10 ~ ° Ixx. V3smeHeHue
NOTEHIMAIBHON OJHEPIWHM B JAHHOM Cllydae paBHO COBEPINEHHOW pabore,
cnepoatensio: AW= —A= —3-10" °Jx (DOTeHUMalbHAsd  DHEPIUS
yYMEHBIIMIACh). HanpsokeHne — ompemensercs 4Yepe3  HampsHKEHHOCTh MO 110
dopmyie: U = Ed = Elcos a, mockonbky B JaHHOM ciy4ae B 3apsij MepeMellaan Mo
YIJIOM K HAIPaBIEHHIO CUIOBBIX auHuit. Urak, U = 60 - 10° - 0.2 - cos 60° = 6000 B. B
clly4yae ¢ OTpUIaTeIbHbIM 3apsiioM 3HaueHust A 1 AW npocTo u3MeHsT 3HaK.



Otser: 3 - 10 ~° I, —3 - 10 ~° JIxx, 6000 B, -3 - 10 ~° I, 3 - 10 ~° JIx, 6000 B.

3amauya 4. DIEKTPOH MEPEMECTHIICS B YCKOPSIOIIEM 3JIEKTPUUYECKOM TOJIE U3 TOUKHU C
noreHuanoM 200 B B Touky ¢ noreHumanom 300 B. HallTu KUHETHYECKYIO SHEPTUIO
AJIEKTPOHA, U3MEHEHHE €ro MOTECHIHAIbHOW SHEPIMU U TPUOOPETEHHYIO CKOPOCTb.
HauanbHyr0 CKOPOCTB 3JIEKTPOHA CUMTATh PABHOM HYIIIO.

Hano:

¢1=200 B
¢>=300 B

q=1.6 - 10 Kn
m=9.1 - 10 ~3kr
HaiiTu:

E-?, AW-?, v-?

Pemenue: paboTy, KOTOPYIO COBEPIIMIIO TIOJIE MIPU NIEPEMEIICHUH JIEKTPOHA, HAXOUM
caenyomuM oopasom: A = (g2 — ¢1) = 1.6 - 10 - (300 — 200) = 1.6 - 10" JIx.
3HAYUT U3MEHECHUE TTOTCHIIMAIBHOW YHEPTUU JIEKTPOHA B MOJIE PABHO:

AW=-A=-1.6-10"Y" JI’x. DTO yMEHBIIEHHE KOMIICHCUPYETCS YBEIUYECHHEM €ro
KMHETUYECKOW SHEPTMU HA TAKOE K€ 3HAYCHME, UTO CIEAYET M3 3aKOHA COXPAHEHUS
sueprun: E = 1.6 - 10 ~ Y7 JIx. [Tockonbky E = mv?/ 2,

Tov=VQ2E/m)=~2 - 1.6 - 10 "17/9.1 - 10 ~3!) = 6 Mw/c.
Otser: 1.6 - 10 ~° JIxx, —1.6 - 10 ~° JIx, 6 Mm/c.

3agauya 5. Kakyio pa3HOCTh MOTEHIUANOB JOJKEH MPOUTHU DIEKTPOH, YTOOBI €ro
CKOpocTh yBeanumiach ot 10 g0 30 Mwm/c?

Hano:
v1=10 Mm/c=10 - 10 ®m/c
V2,=30 Mm/c=30 - 10 ®m/c

m=9.1 - 10 "3 kr



g=1.6 - 10 Kn
Haijitn:

Q2 — @1 -7

Peuienne: n3MEeHEHHE KUHETUYECKOM DHEPIMU DJIEKTPOHA NP IPOXOKICHUM TaKOM
Pa3HOCTH MOTEHIHAIOB MOKHO HAWTH M3 cooTHOIEHU: AE = mvy2 /2 — mu2/2 =8/
18 - 9.1 10 3-(30 -10%%=3.6 -10 '®JIx. D10 XK€ W3MEHEHHE MO 3AKOHY
COXPAHEHUsS ODHEPIrMU paBHAETCS paboTe, KOTOPYIO COBEPLIMIO IIPH  DTOM
snekTpuueckoe mome: E= —A =-36 -10° °]x. Mcmons3ys COOTHOLIEHHE,
3allMCaHHOE B CAaMOM Hauaje, rojydaeMm: ¢, — @1 =A/q=-3.6 - 10 1%/ 1.6 - 10°= -
2250 B.

OTtBet: -2250 B.
3amaHus ISl CAMOCTOSITEILHOTO PelIeHu st

1. C kakoi cwiod B3auMOAECHCTBYIOT ABa 3apsna no 10 vHKn Haxopsmiuecs Ha
paccTosiHuM 3 CM APYT OT apyra?

2. Ha xaxom paccrossHuu apyr ot apyra 3apsiabl 1 MxKa u 10 1K B3aumoaeiicTByror
c cwiion 9 MH?

3. Bo ckonbkO pa3 HaJ0 M3MEHUTH PACCTOSTHUE MEXAY 3apsiiaMU IpPHU yBEJIUUYEHUU
OJTHOTO U3 HUX B 4 pa3a, yTOoObI CHJIa B3aUMOJICHCTBUS OCTajIach MPEKHENH?

4. JIBa miapuka, pacrojioKeHHble Ha paccrosiHur 10 cM apyr oT Apyra, UMEIOT
OJIMHAKOBBIE OTPHUIATEIBHBIE 3apsANbl M B3aUMOAECHCTBYIOT ¢ cuioit 0,23 mH.
Haility uncio n30bITOYHBIX AMEKTPOHOB Ha KaXKJOM ILIapUKe.

5. Bo ckonbko pa3 cuia 3JeKTPUUYECKOTO OTTAJKUBAHUS MEXIY ABYMs 3JIEKTPOHAMU
00JIbIlIe CHIIBI UX TPABUTALMOHHOTO MPUTSHKEHUSI IPYT K Ipyry?

6. 3apsanet 90 u 10 HKI pacnonokeHbl Ha pacCTOSTHUU 4 CM JIpyT OT Apyra. I’ ne Hamo
NOMECTUTh TPETUH 3aps], 4TOObI CHIIbI, JEWCTBYIOIIME HAa HET0 CO  CTOPOHBI
JPYTUX 3apsiioB, ObUIA paBHBI IO MOAYJIIO U MPOTHUBOIOJIOKHBI 110 HAPABICHUIO?

7. B Hexotopoil Touke moss Ha 3apsn 2 HKn peiictByer cuna 0,4mxH. Haiitu
HaIpsKEHHOCTD MOJIS B 3TOW TOYKE.

8. Kakas cumma neiictByer Ha 3apsan 12 vKi, momeméHHBI B TOYKY, B KOTOPOW
HaMPSHKEHHOCTD YJICKTPUIECKOTO T0JIs paBHa 2 KB/m?

9. C xakuM yCKOpEHHEM JBUIKETCS JIEKTPOH B I0JI€ HAMPSHKEHHOCTHIO 10KkB/M?

10.Haiitn Hanpsok€HHOCTH 1odIs 3apsina 36 HKin B Toukax, ynanéHHbBIX OT 3apsija Ha 9
u 18 cm.

11.B BepmmHax paBHOCTOPOHHETO TPEYTrOJbHUKA CO CTOPOHON a HAXOASTCS 3apsi/ibl
+q, +q u -0. Haittu Hanpsk€HHOCTH 1101 E B LIEHTpe TpeyroyibHUKA.



3amaHue 1JIS CAaMOCTOSATEIbHOI PadOThI:

3agaua 1.

JIBa TOUEUHBIX 3aps/ia HA PACCTOSHUU I' B ONIPEACICHHON Cpe/ie B3aUMOJICUCTBYIOT
c cuiou F.

OnpenenuTs apaMmeTpbl COOTBETCTBYIOIIME BAPUAHTY.

BAPHUA 3APA 3APAL PACCTOA CHJIA  JUDJIEKTPUYECK

HT 1 2 HUE Al

I[TPOHULIAEMOCT

b

CPEJbI
1 20uK7. ? Scm 120mxH 1
2 -19mxKn  168Kn 10cMm ? 81
3 -2uKn ? 12cMm SmxH 39
4 ? 19MxKn ~ 30mm 20mxH 1
5 15Kn 20uKn 15cm ? 5
6 -15mMxKn  10mxKn  50mMm 13H ?
7 6uK 3uaKn 12cMm ? 3
8 ? 9uKn 3cm 10mxH 81
9 16uKn 120K 15¢cMm 26MxH ?
0 12uKn 16uKn 10cm ? 39

3agaua 2

YKaXuTe HalpaBJIECHUE PE3YIIbTUPYIOLIEH CUIIbL, ICUCTBYIOIIEH HA TOUCUHBIN
3apsizl, HAXOAALMEC B BEPIIMHE PABHOCTOPOHHETO TPEYTOJIbHUKA. BBIITOIHUTD
PUCYHOK.

Paccunraiite mapaMeTpbl COOTBETCTBYIOIINE BaPUAHTY.

BAPUA 3APSIJI1 3APSJI2 3APSIJL PACCTOS CUJIA

HT 3 HUE
PE3VJIBTUPYIO

A

1 -19MxkKn  -12mMxKn  10mMxKn  10cMm F1



2 20uKn -158Kn 10sKn 12cMm F,
3 -128Kn 158Kn -10aKn 6¢cM Fs3
4 16MKKoT I12mMxkKn  15mMkKa  30mMm Fi
) -15uKn 10uKn 20uKn Scm Fo
6 20uKn 12uKn -15uKn 10cm Fs
7 12uKn 20uKn 16uKn 3cm F1
8 -10mxKn  -15mxKn  20mxKio  50mMm F>
9 -158Kn -19aKn 12uKon 12cm Fs3
0 12uKn -10uKn  168Kn 9cm Fo
Jlureparypa:

o [ Mskumen, ®uzuka yuebnuk 10 xi. 2010 r.
o A.Il.PeimkeBuy. CoopHuk 3amau o gusuke 10-11 k. 2010 r.
e C.A.Cmupnos. Coopnuk 3a1a4 no ¢pusuke.2010 r

o ®wusuka: yueobnuk/Ilox pen. FO.M./{uka, H.C.Ilyprimesoii- M.:®OPYM:
NH®PA-M,2013

IpakTnueckoe 3ansaTue Nell
no teMe «KonaeHncaropbl. JiaeKkTpoeMKOCcTh. CoeAMHeHHEe KOHICHCATOPOB B
O0arapemw»
Henb: 3axpenumv 3nanus no meme «Kondencamopwry, cghopmuposamev ymenus u

HABLIKU HAXOXHCOEHUS (YU3UUECKOU BelUUUNbl, €€ gulpadxceHue us gopmynvl. Hayuumces
paccuumsléams CMeuantble COeOUHeHUsl KOHOEHCamopos.

Teopus:

OJIEKTPOEMKOCTD
- XapaKTepu3yeT CIIOCOOHOCTh JBYX MPOBOJHUKOB HAKAILJIMBATh JICKTPUUCCKUN 3apsi/I.
- He 3aBucuT oT q 1 U.
- 3aBHCHUT OT TIE€OMETPHYECKHX pPa3MEpOB MPOBOJHHUKOB, WX (POPMBI, B3aWUMHOIO
pACIONIOKEHUS,  DJIEKTPUYECKHX  CBOMCTB  CpeAbl  MEXAY  IPOBOJAHUKAMM.



C = ((’ = const

q q

=T T wan
Enununet uzmepenus 8 CU: ( © - gapan )
KOHJIEHCATOPBI
- AIIEKTPOTEXHUIECKOEC yCTPOMCTBO, HaKarUIBaloIiee 3apsia

( 1Ba MPOBOJIHMKA, Pa3/ICJIEHHBIX CJIOEM IU3JIEKTPUKA ).
O0o03HaueHue Ha HNEKTPUYECKUX CXeMaXx:

dF e

SJIGKTpOGMKOCTB IIOCKOT'O KOHACHCATOpPA

BrirodeHne  KOHJGHCATOPOB B JJICKTPHUSCKYIO  IIENb  MapajlieIbHOE |
IIOCJIETIOBATEILHOE

Torna o6mias anexrpoemkocts (C):

IIPH HapaJuICIbBHOM BKITFOUCHHH

C=C, +C,

IIpH 1IOCJICA0BATCIIBHOM BKIIIOUYCHHUU

1 1 1
-

C % G e
OHEPI'MA 3APSDKEHHOI'O KOHAEHCATOPA
Kongmencarop - »3TO0 cucremMa 3apsDKeHHBIX Tel M o0lajaeT  dHEPTUei.

_CU® _qu _¢

OHeprus 1000ro KoHjaencaropa: W,
) 2 2 2C

DHeprus KOHJIEHCaTopa paBHa paboTe, KOTOPYIO COBEPUIMT 3JIEKTPUYECKOE IMOJIe IpU
COJIKEHUHU TUIACTHMH KOHJEHcAaTopa BIUIOTHYIO, WJIM paBHa padoTe MO pa3/esieHUIO
MOJIOKUTENbHBIX W OTPUILIATENIbHBIX  3apsSA0oB , HEOOXOAMMOW mNpU  3apsijake
KOH/JIEHCATOopa.

2

3agaya 1 [lromaaps KakKaoW INIACTHHBI ILIOCKOoro koHmeHcatopa 401 cm”. 3apsan

wiactul 1,42 MxKi. Haltu HanpsyKeHHOCTD MOJIST MEKAY TUTACTHHAMMU.
Hano:



http://5terka.com/node/3878
http://5terka.com/node/3878

S=401cm* =4,01-10"7,
q =142 vxKn =1,42-10°Kx

Haiitu: E-?
Pemenmne:

o
E=—; 0= 4 :

€ S
po 4 _ 1,42 107K ~

T 2
Seq 4,01-10‘21\42-8,85-10‘12KL2
HwMm

=4.10°B/m = 4000kB /™ .
OtBet: E = 4000 xkB/Mm.

3agaua 2 PasHocTh noreHnmanos Mexay toukamu A u B U=Y9 B. Ewmxocts
C' =3 C',=6

KOHJ/IEHCATOPOB COOTBETCTBEHHO paBHa |  Mk® uw 2  Mmx®. Omnpenennre

i} ) [ [
3apsafAbl 'W W pasHOCTM IOTEHIManoB  'um 2 Ha OOKIagkax IE€pPBOrO |
BTOPOTr'0 KOHJIEHCATOPOB.
Pemienue:
1 1
A c_ "o T
C, C, Onpenenum o0IIYI0 EMKOCTh TAKOTO COCIMHEHUS: = ' 2
7
O owi : .
. 172 ax6
Oy =- - =- - =2
B O +C, | [3+6]
\ =) / MK® (cpazy cumtaem B Mukpodapamax, dYTOObI HE

pacucCbiBaTh CTCIICHU ):[CCHTKI/I)

g.=C xU=2x09=18

Torpaa 3apsia paBeH: = = MKK1.

Bapﬂﬂbl IIpHU 1IOCJICAOBATCIIBHOM COCIMHCHHMHM Ha BCCX KOHACHCATOpAX OJWHAKOBELIC,
f;]:f;\,:f__-‘])([;] f;,j:f;\..:ﬁ_-‘,__lXU,__l
SHAYUT JJIA IICPBOIO: - , AJIs1 BTOPOIo = - - -

Hanpsxkenust Ha KOHIEHCaTOpax:

7 _1sx1n'“ e 4 =13x1r_1'“

“U sk g “ exw0” g

b

—

4

b2

OtBer: 18 MK, 6 B, 3 B.
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3apaua 3 Omnpenennte eMKOCTh OaTapen KOHACHCATOPOB, H300paKEHHOW HA PUCYHKE.
EMKOCTb Kax10r0 KoHaeHcaTopa & =1 mx®.

G

——H -

C, C, Cs

Pemrenmne:

c. C
Emkoct  © u %, MOCKOJIBKY OHHU COEMHEHBI APAJIETBHO, HEOOXO MO
¢, =C,+C =2

CJIOXKWUTD. MK®D. Toraa moaydnm mociae10BaTeENbHOE COCITMHEHNE

'

TpeX OJAMHAKOBBIX EMKOCTEH n

, EMKOCTb KOTOpOH BABOe Oobiie. [Tpu
IIOCJIEIOBATEILHOM COECUHEHUN EMKOCTEN UX 3KBUBAJIEHTHASI EMKOCTh BBIUUCIISIETCS

o popmyse: ] . Torma momyanm: =

=0,286

¥ E
L 5

Co—t
3 MKD

OTtBet: 286 HD

3amaya 4 EmkocTh OaTapen KOHAEHCATOPOB, 00pa30BaHHOW ABYMS IMOCJIEAOBATEIBHO
BKJIIOYEHHBIMA KOHJeHcaropamu, 100 n®d, a 3apax 20 vKn. Onpenenure eMKOCTh
BTOPOTO KOHAEHCATOpa, a TAaKXKE PAa3HOCTh MOTEHIIMAJIOB Ha OOKIAAKaX KaXKIOTO W3

¢ =200
HUX, €CJIU |
Pemenue:
C %O, 200%C
Com—— 100=- :
C +C | (2004 |
Bocnonszyemcs v b2/ Tornma '- =/ (cuurtaem B nukodapagax)
1[J[J(2[J[J+C‘,_,):2[J[J><(_'-‘n 20000 =100x ', C',=200
Otcrona = -, =, - nd.

[Ipu nmocnenoBaTeILHOM COSIMHEHUH 3aps]l Ha KOHJEHCATOpax PaBHBIN:
aK1.

HaHpH)KeHI/ISI TAKKC IMOJIYy4YaTCsa OAMHAKOBBIMMU:



-0
i 20% 10
T I -

C 200x107" g Up=U,=100

U =U_,=100 q,=q,=20
Orper: ! Z B, I 2 K.

3apaya 5. Hanbonwimas emxkocts koHAeHcaTopa 60 Mk®. Kakoii 3apsig OH HAKOIIUT MPpU
MOJKIIFOYEHUU UCTOYHUKA MMOCTOSIHHOTO HarpsikeHust 60B?

Pemenne:

Otger: 0,36 MKn

3amaya 6.1Ipu BBeleHMM B MPOCTPAHCTBO MEXKIY IUIACTUHAMU BO3AYLIHOTO
KOHJICHCAaTOpa TBEPJAOr0 JAUAICKTPUKA HANPSKEHUE HAa KOHJEHCATOPE YMEHBIIUIOCH C
400 no 100 B. KakoBa quaiieKTpuyecKas IpOHUIIAEMOCTh TUAJIEKTPUKa?

Pemenmne:
¢=C xU q,=400C
PaccMoTpum cHauanma KOHAEHCATOP A0 BBEACHUS IUAJICKTPUKA: , )
3apsia ocTalicsi TEM  JK€ NpU  BBEACHUM JIUDJIEKTPUKA, A  HaNpsHKEHUE
(.‘

1
q1,=1,=100C, 400C =100C", o
U3MECHUJIOChH: - -. Torna S, m 2

EmkocTh KOHICHCATOpPAa, KaK HU3BCCTHO, 3aBUCUT OT IUIOIIAAM INIACTHUH W PACCTOAHUA

o i 4= 0 S
MEXy HUMHU, a TAaKXKE OT IUDJICKTPUKA: d
. _-'_'[]Hl?' . _::x::[]x‘a
B nepsom ciydae, 0e3 qudiaexkTpuka: | ¢ | a BO BTOpOM - d
c | ¢ 2
— et - & = f" et _1
Haitnem 1 B 3TOM cilyyae OTHOLIEHUE EMKOCTEW: 2 , LI !

Ortser: ¢ =4 Kn*Ki/H*m*m



3agaua 7. [Inomans miacTuH KoHAeHcaropa paBHa 520 cm? Ha xakoM paccrosHuu
HYXKHO Pa3MECTUTh IUIACTUHBI B BO3YyXE, YTOOBI EMKOCTh KOHJEHCATopa ObLla paBHA
50 n®d?

Pemenne:

w5

o]

i

EMKOCTB KOHJIeHCaTOpa 0e3 TUAJICKTPHUKA: d

-
[110map HyXKHO BBIPA3UTh B KB. MeTpax: > —»20x 10~ =0,052

-12
£0= 8,85x10
I[HSJIGKTPH‘IGCK&)I IMPOHHUIACMOCTDb BO3AyXa

BripasuMm n3 nepBoro BeIpaKE€HUs HY)KHYIO HaM
- o -12
XS R .8 x10 %0, 052

. : —0,0002
BEJIMYUHY: 50%10 M, WK 9,2 MM.

i =

OtBeTt: 9,2 MM

3apaya 8. Konnpencatopy emkocthio 20 Mk® coobmmam 3apsa 5 mkKi. Kakosa
SHEPrus 3apsHKEHHOro0 KOHieHcaropa?

Pemenmne:

DHEPruro AMEKTPUIECCKOTO TOJIs, HAKOIICHHYIO KOHACHCATOPOM, MOYKHO BBIYMCIIUTD 10
.,
N Fa

W=——=; ;{\

dbopmyre: 2 20 _ y B o0l 3amaue Kak pa3 Xopomio Oymer

BOCIIOJIB30BaThCA BTOpOﬁ 3aIIiCBIO.

2
f -G
2 |'-JFH]_|'] | aF

=g 2 _peasx10”

0 . i
Torna: 2x20x10 Tk OtBet: 0,625*10° JTx
3agaHus 17151 CAMOCTOSITEIHLHOTO PelleH s

1.Inomaas Kakaoi IJIAaCTUHBI IIOCKOTo KouaeHcaropa 401 cm? . 3apsj muiacTuH
1,42 mxKi. HaliTi HanpsiKEHHOCTD TOJIST MEXKY TIACTUHAMMU.

2.Haubonpmas €MKOCTh MIKOJRHOTO KoHHeHcaTtopa 58 Mk®d. Kakoii 3apsig oH
HAKOIIUT MPU €ro NOAKIIOYEHNUH K IMOJ0CAM UCTOYHUKA MTOCTOSHHOTO HANPSIKECHUS

50 B?



3.Ha xonaencarope Hamwucano: 100 n®d; 300B. MoxHO 7M HCHOJB30BATH 3TOT
KOHJIEHCATOP JIsl HaKorieHus 3apsaa SOuKin?

4. Bo CKOJNBKO pa3 M3MEHUTCS EMKOCTb KOHJIEHCATOpa MpH yMEHbIIEHUN paboueit
IUIOIIAAM IUIACTHH B 2 pa3a U YMEHBILIECHUN PACCTOSHUS MEXy HUMU B 3 paza?

5. Hailtu €MKOCTB IJIIOCKOTO KOHAEHCATOPA, COCTOSILIErO U3 IBYX KPYIVIBIX IIJIACTUH
nuameTpoM 20 cM, pa3aenEHHbIX MapapuHOBON MTPOCIOUKON 1 MM.

6. Ilnomans KaXmol MIACTUHBI IIIOCKOTO KOHAEHcaTopa paBHa 520cm? . Ha kakom
paccTosiHUU Jpyr OT JApyra Haao PacloJIOKUTh IUIACTHHBI B BO3JAyXe€, YTOOBI
€MKOCTh KOHJIeHcaTopa Obliia paBHa 46 MKD?

7. TInockuii KOHAEHCATOP COCTOMT M3 JABYX IUIACTHH ILIOmMAnbi S0cM? Kaxnaas.
Mexay miacTHHaMU HaXOAMUTCs ciiod crekia. Kakoit HamOonbIIuil 3apssi MOMKHO
HAKOIUTh Ha STOM KOHJIEHCATOpe, €ciu TpHu HampshkéHHoctu mosiss 10MB/M B
CTEKJIE TIPOUCXOIUT IPOOO KOHIeH caTopa?

8.B uMIynbCMBHON (POTOBCIBIIIKE JIaMMa MUTAETCI OT KOHJIEHCATOpa EMKOCTHIO
800 Mk®D, 3apssxkenHoro no HampsbkeHuss 300 B. Haittu sHepruro BCIHBIIKA U
CPEAHIOI MOIIHOCTb, €CJIM MPOJOJIKUTEIIBHOCTD pa3psiaku 2,4mc.

9.Konnencaropy émkocteio 10 Mx® coobmmnu 3apsa 4 MxKin. KakoBa sneprus
3apsHKEHHOTO KOHZIeHcaTopa?

10.1Tnomaapr Kaxxa0M H3 IJIACTUH IJIOCKOTO KOoHJeHcaTopa 200 cM?, a paccTosHue
mexay Humu 1 cm. KakoBa sHeprust mossi, eciid Hanpsix€HHOCTh mofst 500 kB/m?

3amanue 11 CAMOCTOSATEIbHOI Pa00ThI

PaccunTaTh IEKTPHUECKYIO CXeMY 10 CIEAYIOIINM MapaMeTpaM.
Bapuan |C; Co MKD |C3 MKD |Co MxD (U B |U,B Us;B [UyB Puc.
T MKD

1 1 3,5 12 ? ? ? ? 220 1
2 1,5 |25 10 ? ? ? ? 60 2
3 ? 1 4 2 ? ? ? 120 3
4 1,5 |3 4 ? ? ? ? 60 4
5 1 1 2 ? ? ? ? 12 2




7 1,5 3 3 ? ? ? ? 24 2
8 1,5 2,5 4 ? ? ? ? 120 3
9 1 1 4,5 ? ? ? ? 120 4
0 ? 2,5 4 5,8 ? ? ? 220 1
1. C;-% 2. Cc1
1 P — b C?
/ ! c3 [ 7 / c2 | F—
] =
3. C1 4, cl cz
Y Y
——] ——— — I
c2 c3 o3
NI I

VY cnoBHBIE 0003HAYECHUS:
C - 3JIEKTPOEMKOCTH

Co - o01Iast EMKOCTH
Q - 3apsin
U - HanpspKeHHE Ha COOTBETCTBYIOIIMM KOHICHCATOPE

Up - oO1iee HanpsiKeHUE

Jlureparypa:

o [ Mskumen, usuka yueOnuk 10 xi. 2010 r.
e A.Il.PeimkeBuy. CoopHuk 3aaau o gusuke 10-11 k. 2010 1.
e C.A.Cmupnos. Coopnuk 3anad no ¢usuke.2010 r.

o ®wusuka: yueonuk/Ilox pen. FO.M./{uka, H.C.Ilyprimesoii- M.:®OPYM:
NH®PA-M,2013

IIpakTudeckoe 3ansaTue Nel2
no teme «3akoHbl Oma»
Hean: 3akpenumsv 3nanus no meme «3axonvt Omay, cgopmuposamsv ymeHus u
HABBIKU HAXONHCOCHUs (PU3UUECKOU BelUUUHbI, €€ GblpadiceHue u3 Qopmynvl, pacuem
9NIeKMPUYECKUX Yenelu.



Teopus:
3akon OMa 4yMTaeTCsl TaK: CUIA MOKA 6 YyuacmKe Wenu NPAMo NPONOPUUOHATbHA

HANPAIICEHUIO HA KOHUAX IMO20 yHACmMKa U 06pamn0 nponopuuoHailbHa e20

CONPOMUBIEHUIO. 3nech | — cuna Toka B yuactke 1nenu, U — HanpsikeHue
Ha 3TOM y4acTKe, R — COnpoTUBIEHUE yUacTKa.

3akoHa OMa JJ1s1 MOJHOM WeNu - cuia moxa npsamo nponopyuonairvha cymme I/[C
yenu, u 0OpAMHO NPONOPYUOHATLHA CYMMe CONPOMuUBnIeHUll ucmounuxka u yenu , rae E
— DOJIC, R- comporuBiieHHE IL€NU, T — BHYTPEHHEE COMPOTUBJIECHUE HMCTOYHHUKA.

E
r+ R

IocnenoBaTesbHOE COeTHHEHNE IPOBOTHUKOB
1. cuna TOKa BO BCEX IOCIICIOBATCIBHO COCTUHEHHBIX YYacTKax MMM OJIMHAKOBa

I=11=I,

2. HANpSDKEHUE B IEMHU, COCTOSIICH M3 HECKOJBKUX IOCIIEI0BATEIFHO COCAMHEHHBIX
Y4acTKOB,

paBHO CyMMe HaIpsHKEHU N Ha KaKJIOM y4acTKe U=U;+U,
3. COIPOTUBIICHHUE LEMH, COCTOSIIENH U3 HECKOJIBKUX MOCIEI0BATENbHO COEAMHEHHBIX
y4aCTKOB,

PaBHO CyMMe€ COIPOTUBJICHUM Kaxkioro yuactka R=Ri+R;

TN
®

Ry aF
—®
TN
ONRON

Hapannenbnoe COCIMHCHHUEC ITPOBOAHUKOB

l.cuma TOKa B HEpPA3BETBICHHOM YYacTKE ILIEMH paBHA CyMME CHJI TOKOB
BO BCEX MApPAIJIEIbHO COCIMHEHHBIX Y4acTKaxX

I=11+1,

2. HampsHKEHUE Ha BCEX MapajuieIbHO COSTMHEHHBIX y9acTKaX e OJJUHAKOBO
U=U:=U;

3. mpu mapauieNbHOM COECIUHEHUU CONPOTHUBJICHUN CKIIA[IBIBAIOTCA BEJIMYMHBI,
oOpatHbie  compotuBiieHuIO:(R-conpoTHBIIeHHENPOBOAHNKA, /R - syekTpuueckas
MIPOBOAMMOCTH ITPOBOTHUKA)



Ecau B LEIb BKIKOYCHBI IIapaJuI€JIbHO TOJIBKO JABa COIIPOTHUBJIICHUA, TO: R=

()

Rz

R

>

Rl'Rz

R, +R,

3apauya 1 Paccuutare cuity TOKa, IPOXOJAILYIO [0 MEIHOMY IpoBOAY AianHON 100M,
IIOIAbI0 MONEPEYHOro ceuenus 0,5MM?, €cliM K KOHIAM IPOBOJA TPUIIOKEHO

Hanpspkenue 6,8B.

Hamno:
I=100m
S=0,5mMm?
U=6,8B
HaiTn:
I-?

& {
f:_ R: —_—

R pS
_ 017 SRR (1) 5

2 =354 Clag

0.5 atae

668

524 O

Omeem: Cuna Toka paBHa 2A.

Pewenue:

3amaya 2 DjekTpuueckas JaMIlOuKa BKIIOYEHA B ceThb HampspkeHueM 220 B. Kakoii
TOK OyJIeT MPOXOJUTh YEPE3 JTAMIIOUKY, €CJIM COPOTUBIIEHUE €€ HUTU 240 Om?

ano:
U=220B
R =240 Om

Hairm: |-?

Pemenmne:

| = U/R = 220/240 = 0.9 (A)

OtBer: =09 A



3agayua 3  AkkyMmynsaTop BHYTpeHHUM compoTuBieHueM 0,4 Owm pabGoTtaer Ha
JaMnouky comnpotusieHuem 12,5 Owm. IIpu 3tom Tok B nienu pasen 0,26 A. Onpenenure
OJ1C akkymMyIITOpa U HANPSHKEHUE HA 3aKMMax JIAMIIOUKHU.

Jlano: Pemenmne:
r=0,4 Om
R=12,50Om I=E/(R+1rN=>E=1(R+r)=0,26:(12,5+0,4) =3,35 (B)
1=0,26 A
Haiitu: |=UR=>U=1'R=0,2612,5=3,25 (B)
E-?, U-? OtBer: E=3,35B; U=3,25B

3amaya 4 Bocemb NpOBOAHUKOB compoTuBieHueM 10 OM KaxJplil COeAUMHEHBI B
YETBIPE  OJMHAKOBBIE  MapauledbHble TIpynnbl. Onpenenure  3KBUBAJICHTHOE
COIPOTUBIICHUE LIENIN U HAPUCYUTE €€ IJICKTPUUECKYIO CXEMY.

Hano: Pemenue:

= Re= 100n g 5 o e o o o e
— N 5 S

Haiitu: Ra Rs Rg Rr
R 1/R,=1/R; +1/R, =1/10 + 1/10 =2/10=1/5
Ra=5 (Om)

RA:RB:RB:RFZSOM
R=Ra+Rg+Rg+Rr=5+5+5+5=20(0Om)
OtBer: R=20 OM

3amanue I CAMOCTOSATENbHO PadOThI
1. Obmotka peocrtata comnpoTuBieHrneM 84 OM BBHINIOJIHEHA W3 HUKEIMHOBOU
2

IPOBOJIOKM C IUIOLIAJABI0 TOMEPEYHOrO0 cedyeHus | mm KakoBa nnuHa

IIPOBOJIOKH?



2. Ompenenurte IOTHOCTh TOKA, MPOTEKAIOIIETO MO KOHCTAHTAHOBOMY MPOBOAHUKY
JIUTMHOW 5 M, ipu HanpspbkeHuu 12 B.

3. Menansiii mpoBoa JUIMHOW 5 KM uMmeeT compoTtuBieHue 12 Om. Ompenenure
Maccy MeJIH, HeOOXOAUMOM JIJIsl €r0 U3TOTOBJICHUS.

4. KakoBa HanpssKEHHOCTH IO B AlIOMHHHEBOM INPOBOAHHMKE ceueHue 1,4 mMm?
npu cuiie Toka 1 A?

5. KabGenb cocTouT W3 NBYX CTaJbHBIX JKHWJI IUIOMIABIO monepednoro ceuenus 0,6
MM? KaXKIas u YETBIPEX MEIHBIX KUJI IUIOMIA/IbIO onepeyHoro ceueHus 0,85 MM?
kaxxaas. KakoBo najieHue HanpssKeHUs Ha KaKJOM KUJIOMETpe Kaless mpu cuiie
toka 0,1 A?

6. Kakue conpoTuBieHus MOKHO MOIYYUTh, UMESl TpU pe3uctopa 1mno 6 kOm?

7. K ncrounnky ¢ 3/IC 12 B u BHyTpeHHUM comnpoTuBieHneM 1 OM MOAKIIOYEH
peocrar, compoTuBieHHE KoTtoporo S5 Owm. Haitu cuny Toka B LENu U
HaNpspKeHUE Ha 32KUMaX UCTOYHHMKA TOKA.

8. B mpoBognuke compoTuBiacHHEM 2 OM, moaAKIIOYEHHOM K nementy ¢ D/(C 1,1
B, cuma toka paBHa 0,5 A. KakoBa cuiia TOKa MpU KOPOTKOM 3aMbIKAHUHU
3leMeHTa?

9. Haiitu BHyTpenHee conpoTtusiieHue u JJ{C UCTOUYHMKA TOKA, €CJIM MPHU CUJIE TOKA
30 A momHOCTh BO BHemHeW nenu paBHa 180 Bt, a mpu cune toka 10 A 3Ta
MoIHOCTh paBHa 100 Br.

10. Ilpu nuTanuu jJammo4yky ot snemeHTta 1,5 B cuma Toka B memu pasHa 0,2 A.
Haiitu paboTy CTOPOHHHX CHUJI B 3JIEMEHTE 3a | MUH.

Jlureparypa:

o [ A Mskumen, ®usuka yuednuk 10 ki. 2010 r.
o A.Il.PeimkeBuy. CoopHuk 3amau o gusuke 10-11 k. 2010 T.
e C.A.Cmupnos. Coopnuk 3anau no ¢usuke.2010 r

IIpakTnuyeckoe 3ansaTue Nel3
no teme «IlocrossHubIi TOK. TenjioBoe aeiicTBue Toka. PadboTra 1 MOIIHOCTH
TOKa»
Heaw: 3axpenums snanus no meme «llocmosinnviii moky», chopmuposams ymeHus u

HABBIKU HAXOHCOEHUS (OU3UYECKOU 8eUUUNb, €€ gblpadicenue uz gopmynvl. Hayuumocs
NPUMEHAMb DOPMYIbl U 3AKOHbI U3YYEHHOU meMbl Ol peuleHus 3a0a4, HAYYUmvcs
OYEHUBAMb PEalbHOCHb NOJYYEHHBIX Pe3yIbmamos.

Teopus:
DIEKTPUYECKUM TOK-3TO YMNOPSIOYCHHOE JIBMKEHUE 3apsKeHHBIX vacTull. Cuia Toka

paBHa OTHOLLUEHUIO 3apsi/ia, IEPEHOCUMOI0 Yepe3 MONEPEUHOE CEYEHHE TPOBOAHMKA 3a
MHTEpBaJ BPEMEHH, K 3TOMY HHTEepBally BpeMeHU. Eciu cuna Toka co BpeMEHEM He



MEHSIETCS, TO TOK Ha3bIBAETCS MOCTOSHHBIM. J[JIT BO3HUKHOBEHHS W CYIIECTBOBAHUS
AJIIEKTPUUECKOro Toka B BemlecTtBe. HeoOXxoamMo, BO-NIEPBBIX, HaJU4He CBOOOHBIX
3apsOKEHHBIX  YaCTHUI; BO-BTOPBIX, HEOOXOJMMa CHIIa, JACHCTBYyIOIas Ha HUX B
onpenenéHHOM HampaBieHud. Ha 3apspkeHHbIe 4YacTHIlbl JIEUCTBYET SJEKTPUUYECKOE
noJie ¢ cuior F=QE. Conporusiecane npooaarnka R=pl/S.Enuauna conpoTuBicHus —
Om. 3akon Owma g yuactka nenu: |=U/R. Tlpu ymopspao4eHHOM JABMOKCHHH
3apsHKEHHBIX YACTHI[ JIEKTPUUYECKOE T0JIe COBEpIIaeT paboTy, €€ MPUHSATO HA3bIBaTh
pabotoii Toka. PabGora Toka A =IUAt. PaGora TOKka Ha y4yacTKe IIeMM paBHA
IPOU3BEACHUIO CUITBI TOKA, HATIPSKEHUS U BPEMEHH, B TEYEHUE KOTOPOTO COBEpIIaiach
pabota. JIr0OOMH 3MeKTpUUECKUN MPUOOP paccuMTaH Ha MOTpeOJIeHUE ONpeacIEHHOM
SHEpPrud B enuHuily BpemeHHu. [lorTomy Hapsiiy ¢ paOoToil TOKa BaKHOE 3HAYCHUE
UMEEeT MOIITHOCTh TOKa.

MomHOCTh TOKa paBHAa OTHOLIEHUIO PabOThI TOKa 3a BpPeMsi K ATOMY HHTEpBAILY
spemenn.P=A/At=1U=U? /R. MommHocTs u3Mepserca B Barrax. Ha GonbmMHCTBE
puOOPOB yKa3zaHa MoTpedIsieMas UMUA MOIITHOCTb.

3anaual
B npoBonnuke conporuBnennem 2 Om, noakiroueHHoM Kk aneMenty ¢ O/1C 1,1 B, cuna
Toka paBHa 0,5 A. KakoBa cuiia TOKa Ip1 KOPOTKOM 3aMbIKaHUH JIEMEHTa?

HMano: R=2 Om, ¢=1,1 B, | = 0,5A HaiiTu ls.
Pemenue:
g . gl [ g  LIB-0OSA

I =55A.

= NS > === - =
R+r i 37+ e—IR 11B-05A-20M
OtBet: I3=5.5 A.

3agjaya 2 B KkakoM M3 JIByX PE3UCTOPOB MOIIHOCTh TOKa OOJbLIE MpHU
MocJeA0BaTEILHOM (CM. PUC. a) U MapaJiiedIbHOM (cM. puc. 0) coequnenun? R1<Ry

Pemenne: [Ipy MmocIe0BaTENBHOM COEIMHEHMM CUIa TOKa B OOOMX PE3UCTOPax
omuHakoBa. U3 dopmynsr P=I?

MOITHOCTh TOKa B PE3UCTOpPE MPSMO MPOIMOPIMOHATIBLHA €ro conpoTuieHuto. [Ipu

‘R crnenyer, 4To mpH MOCIEIOBATEIILHOM COCIMHEHUU

MmapajuiCJibHOM COCIMHCHUN CHJIa TOKa B PC3UCTOpAaX HE OJHWHAKOBA, II09TOMY


http://5terka.com/node/3953
http://5terka.com/node/3953
http://5terka.com/node/3953
http://5terka.com/images/fiz10-11reshebnik/fiz10-11p7-415.jpg

ucnoab308ath Gopmyny P=I?'R nenenecooOpasno. B aToM ciyuae Ha Beex pe3ncropax
OJTHO M TO K€ HaIlpsDKEHHE, MO3TOMY lerecooOpa3HO BOCIIOJIB30BAThCA (POpMyIIon
P=U?%/R. U3 Hee cileayeT, 4TO NPU NapaIENbHOM COEAMHEHHH MOIIHOCTh TOKA B

PE3UCTOPC O6paTHO IMPOIIOpHOUOHAJIbHA €TI0 COIMPOTUBJIICHUIO.

Otgert: a). Bo BropomMm; 0). B nepBom.

3amaya 3 JIBe sieKTpUUECKHE JaMIiibl, MONIHOCTH KoTopbix 60 BT m 100 Br,
paccuuMTaHbl Ha OJJHO W TO ke HamnpspbkeHue. CpaBHUTE JUIMHBI HUTEH Hakajga o0eux
JIAMII, €CJIA UX JUaAMETPhl OJTMHAKOBHI.

Pemenne: Momnocts pasaa P=U%/R. [Tostomy y namms! 100 Bt conpoTuBieHre HUTH
Hakayia MeHble. Ciie0BaTeNbHO, €€ HUTh KOpOoYe, yeM y JlaMiibl B 60 BT.

3amaya 4 PaccuuTaiiTeé KOJMYECTBO TEIJIOTHI, KOTOPOE BBIAEIUT 34 5 MHHYT
MPOBOJIOYHAs cniupalb conpotusiaeHueM SO0 Om, ecim cuna Toka 1,5 A.

Mano: CHu Pemienme:

At=5wmun. | 300 c

R=500mM Q =12-R-At=1,5%-50-300 = 33750 (JIx)
I=15A
Haiitu: Q OtBer: Q = 33750 [Ix

3agaya S5 Ormnpegennre CONPOTHBICHHE HUTHM HakKala JIAMIIOYKH, HMMEKOUIEN
HOMHHAJIbHYIO MOITHOCTH 100 BT, BKIItOUEHHOM B CETh ¢ HamnpsbkeHueM 220 B.

Hano: Pemenne:
P =100 Br [cnone3ys dopmyasr P =1-U, | = U/R, nonyyaem dhopmymny s

U=220B Beruncienns momuoctu P = UY/R.

HaiiTum: Bripaskaem 13 3Toil popmyiisl conpoTusienue R = U?/P,
R R = 220%/100 = 484 (Om)
Oteet: R =484 Om



3aganus 1 CaMOCTOATEILHOM PadoThI

1. JIBe nyieKTpUUYECKHE JIaMIIOYKHU BKJIIOYEHBI B CETh NapajuiesibHO. CONmpoTHUBIICHUE
nepBoit jJammnouku paBHO 360 Owm, BTOopoi 240 Om. Kakas u3 ynammouyek moTpeOiaseT
OO0JIBIIIYIO0 MOIITHOCTD U BO CKOJIBKO pa3?

2.1lpu pemoHTE »SIEKTPUUECKON TIUIMTKA Ccoupains Obula ykopoueHa Ha 0,1
MEPBOHAYAJILHOM JJIMHBI. BO CKOJIBKO pa3 M3MEHMIACh MOIIHOCTb IIUTKH?

3. DraexTpoaBUrarenab MOABEMHOTO KpaHa pabortaer mon Hampsbkenuem 380 B, mpu
ATOM cuJia Toka B ero ooMmotke paBHa 20 A. Kakos KIIJ[ ycraHoBKkH, eciiu Ipy3 Maccou
IT xpan nogHUMAET Ha BhICOTY 19 M 3a 50 ¢?

4, Tponneitbyc maccorr 11 T ABUXKETCS paBHOMEPHO CO CKOpocThio 36 km/4. Haiitu
CHJIy TOKa B OOMOTKE JABHUTarelns, eciu HampsbkeHue pasHo 550 B u KIIH 80%.
Koaddumment conporusnenus apmxenuto paseH 0,02.

S. [Touemy snekTpoHarpeBaTeIbHbIE MPUOOPHI AENAT U3 MaTepHalia ¢ OOJIbIIUM
YAEIbHBIM CONPOTUBIEHUEM?

6. DIEeKTpOMOTOp MHUTAETCS OT cetu ¢ HampsbkeHueM 220 B. ConportuBieHue
oomoTkn motopa 2 Om. Cuna notpebnsiemoro toka 10 A. Haiitu motpebisemyro
MoiHocTh U KIT/] MoTopa.

7. Konnencarop émkoctbeio 100 Mx® 3apspkaercs ot Hampsbkenuss 500 B 3a 0,5 c.
KakoBo cpennee 3HaueHME CHIIBI 3apSAIHOTO TOKA?

8. DnemenT ¢ BHyTpeHHUM comnpoTtusiearneM 4 Om u J/1C 12 B 3aMKHYT IpOBOTHUKOM
¢ conportusiieHneM 8 OM. Kakoe konMuecTBO TEIUIOThI OYAET BBIAECIATHCS BO BHEIIHEH
yacTu uenw 3a 1 c?

9. Haiitu conpoTtuBiieHne kapkaca Ky0a, COCTaBIEHHOTO U3 MPOBOJIOK C OJMHAKOBBIMU
CONIPOTHUBJICHUSIMH.

2 TeuéT TOK ¢ crutoii 10

10. Ilo mMegHOMY ITPOBOJHUKY C MOTMEPEYHBIM ceUeHUEM | MM
A. Omnpenenure CpeHIOI0 CKOPOCTh YMOPSI0YEHHOTO JBMXKEHUS (CKOpPOCTh apeida)
AJIEKTPOHOB B MPOBOJIHUKE.

Jlureparypa:

o [ A Mskumen, ®usuka yuednuk 10 ki. 2010 r.
e A.Il.PeiMkeBuy. CoopHuk 3aaa4 o gusuke 10-11 k. 2010 ¢

IpakTnueckoe 3ansitue Nel4
no teme «Cwjia Ammnepa, cuia Jlopenua»
Hean: 3akpenumsv 3nanus no meme «Cuna Amnepa, cuna Jlopenya», cghpopmuposams
VMEHUsl U HABbIKU HAXOHCOCHUS (DU3UUECKOU eIUUHDL, €€ 8blpadiceHue U3z oopmybl.
Hccneoosams 63aumocens3u 0CHOBHbIX XAPAKMEPUCTIUK MACHUMHO20 NOJIAL.

Teopus:



Cuna AMniepa — 3To cuja, JeUCTBYIONIAsi CO CTOPOHBI MATHUTHOTO MOl HA TPOBOHUK
C TOKOM. 3aKkoH Ammepa: cuwia Amiepa paBHa MPOU3BEACHUIO BEKTOPAa MAarHUTHOU
UHAYKIMM Ha CUJIy TOKa, JUIMHY YyYacTKa IPOBOJHMKA M HAa CHUHYC yria MEXIy
MarHuTHOM MHAYKIMEH ¥ ydacTKoM npoBojHuKa. F=IBlsina. Enunnna cunsr AMnepa —
H, marautHOM nHAYKUMK — T7, JIMHBI IPOBOJHUKA — M, CHJIbI TOKa —A. HarpaBiieHue
CUJIbl AMIIepa ONpPENEIIAIOTCA MPAaBUIIOM JIEBOM PYKH: €CJH JIEBYIO PYKY PACIOJIOKHUTH
TaK, 4TOObl MEPHNEHAMKYJSIPHAs K MPOBOJHUKY COCTABJISIONIAs BEKTOpAa MarHUTHOU
WHJYKIIMU BXOJWJIa JIaJIOHb. A YEThIPE BBITAHYTHIX MNayiblla ObLIM HAMpaBJIEHBI MO
HAIIPABIEHHUIO TOKA, TO OTOTHyTHIH Ha 90° GONBIION Hajel MOKakeT HaIpaBICHHE
CHUJIbI, JEUCTBYIOIIEN HA OTPE30K MMPOBOIHHUKA.
Cuity, eHCTBYIONIYIO Ha IBHKYIIYIOCS 3apsKEHHYIO YACTUILY CO CTOPOHBI MAarHUTHOTO
nmosist, HaszpiBatoT cuio Jlopenma. Cuna Jlopenma: F=qvBsina. Cuma Jlopenna
usmepsercsa B H.
Taxoxe moHaOOUTCS MOHITHE MATHUTHON MHAYKIIMH TTOJIS.
HoH
2

e MarHnuTtHas HHAYKOUA B ICHTPC KPYIroBOI'O IIPOBOJHHKA C TOKOM B= , Tac

=~

R - paguyc KpUBU3HBI IPOBOAHUKA.
e MarauTHas UHIYKIUS TOJIs, CO3AaHHOTO OECKOHEUHO IMHHBIM MPSIMOJIMHEHHBIM

1
MPOBOJIHUKOM, B = Holl =, THET - paCCTOSHUE OT OCHU MPOBOJHUKA IO TOYKH, TJ€

2r r

ONpeAesAeTCS NHIAYKIIUS.

Ho R’
Z(RZ +h2)3/2 ?

rae R - pagnyc KpyroBoro KOHTypa ¢ TOKOM ;N - paccTosHHE OT TOYKH, B KOTOPOIi

e MarauTHas HHAYKIUSA ITOJIS HA OCH KPYTOBOTO TOKa B =

HaXOAWTCSI MAarHUTHAsI UHAYKLMSA, 10 TUIOCKOCTH KOHTYpA.

e MarauTHas UHIYKIUS TOJS BHYTPU TOpOUJa U OECKOHEYHO JJIMHHOTO COJIEHOHUJA
B=p,unl, TA€ N - YUCJIO BUTKOB HA €IUHHUILY JUIMHBI cOojleHouma (topouna); I
CHJIa TOKA B OJTHOM BUTKE.

e MarnutHas UHAYKIHS TIOJIS HA OCH COJICHOMA KOHEYHOM JJIUHBI:

_ Hopnd
2

B (cosp, —cos@,), TAC @1 U ¢ - YIJIIBI MEXIY OCBbIO COJICHOWIA U paguyc-

BEKTOpPaMH, TPOBEICHHBIMU U3 PACCMATPUBAEMOMN TOYKH K KOHI[AM COJIEHOUA.

IR
e MaruutHasgs WHAYKUUS B PE3yJbTUPYIOLIETO TMOJisI pPaBHA BEKTOPHOM CyMMeE
- > —

MAarHUTHBIX  WHIYKIUA Bi,Ba,...,B, CKIAJbIBAIOIINXCS  TOJIed  (MIPUHLIUI

CYNEPIO3HUIIUHN ): B=) B,

- - =
e Ha npoBoaHUK ¢ TOKOM B MarHUTHOM I10JI€ z[eﬁCTByeT cuia AMnepa F=1[¢B],

5
rage /- cuiaa TOkKa; ¢ - BEKTOp, paBHLIﬁ 10 MOIYIIO JJIWHE / TIPOBOJHUKA; B -
MarHuMTHass HHAYKIOUS IO,



Mopyine BEKTOpa F ONpEAEnsieTcs BhIPaKEHUEM F=Bllsma, TOC & - YTOJI MEXIY

- -

BEKTOpaMu ¢/ U B.
e JIBa mapasiebHbIX OECKOHEYHO JIJIMHHBIX MPSAMOJUHEHHBIX MPOBOJHUKA C TOKAMU

o o o 1,1,/
I, ¥ 1,B3aUMOJICUCTBYIOT MEXIy COOOM C CHIION: F = u,u 217;1

, Thne / - niiiHa

Y4aCTKa IIPOBOAHUKOB, d- PaCCTOAHUC MCIKAY HUMMU.

-

e Cwua, nefcTBYIOAs HA 3apsijl ¢, IBUXKYIIMICS CO CKOPOCTBIO v B MAarHUTHOM MOJIE
-
C MHAYKIMEH B, onpenensercs Gopmyroit Jlopenma:

N

qu{uB}, ui F= |q | UB sing, rme a - yrom Mexay BEKTOPOM CKOPOCTH U

N
JABWJKCHUS 4aCTHUL] U BEKTOPOM B .

e [Ipu nporekanuum TOKa | BHOJNBP TpoBOIAIIEH IJIACTUHBI, IOMEUIEHHOM
MEPIEHAUKYJIIPHO K MAarHUTHOMY IIOJIKO, BO3HUKAeT IIONEpeYHas pPa3sHOCThb
IB IB
IIOTEHIIMAJIOB: U=R—=—-, rJe a- TOJIIWHA TJIACTHHBI, B - HMHIYKIHS
a nea
1
MarHUTHOTO IoJisl, R=-— - mocTosHHas XoJjula, OoOpaTHas KOHLEHTpauuu N
ne

HOCHUTENIEH TOKa M WX 3apsay e. 3Has mnoctosHHylo Xouia R u  yaenbHyro

1 o o
IIPOBOJIMMOCTE MaTepualia, o = =neu, MOXKHO HAUTHU IOJABWKHOCTH HOCHUTEIIEU
P

TOKa U.
3amaya 1 C kaxkoWl cwiIoOW JeWCTBYyeT MarHuTHoe mnosie uHayknuen 10 mTn nHa
MIPOBOAHUK, B KOTOPOM criia Toka 50 A, ecnu JAJiMHA aKTUBHOW yacTu mpoBoanuka 0,1
M? JIMHUM MHAYKIMH [10JIS M TOK B3aUMHO NEPIEHIUKYJISIPHBIL.

Hano:

B=10MTn=0,01 Tn,

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

o =90°.
Haiitu: F-?

Penienue:

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

STn90° = 0,05 H.
OtrBer: F=0,05H

3agaya 2 C kakoil cwjioll JEeUCTByeT MarHuUTHOe Tosne ¢ uHaykuuer 10 mTn Ha
IIPOBOJAHUK, B KOTOpOM cwmiia Toka 50 A, eciM JJIMHA aKTMBHOW 4YacTH NPOBOJHHKA
0,1m? JInHMM MHAYKUIWHA MOJS M TOK B3aUMHO MEPIICHANKYIISIPHBL.

Pemenne:

aHo: dopmyia: Pacuérsl.

B=10mT, . F=50A*10MTx*0,1M*sin(90°)=
F = IBLsina.

| =50A, SN _50A%0,01T*0, 1m* 1=
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L =0,1m, =0,05A*H*M/A*M=
o =90° = 0,050 H =50 mH.

Haiiurnu: F-? OtBet: F =50 MmH.

3agaua 3 KakoBa MHIYKIMS MarHUTHOIO MOJIsl, B KOTOPOM Ha MPOBOJHUK C JJIMHOU
akTUBHOM 4yactu Scm aeictByeT cuia 50 MH? Cumima Toxka B mpoBogHuke 25 A.
IIPOBOIHUK PACIIOIOKEH MEPNEHANKYIAPHO HHAYKIIMA MAarHUTHOTO TIOJISL.

Penienue:
/laHo: DopMyJIbI: Pacuérsr:
L=5cm=0,05
o~ 2;24 oM, B=0,05H/25A%0,05m=
F=50 ,H F=B*I|*L*sina|=1/25Tn=
=50mH= ]

B=F/I*L*sinoa =0,04Tn=

=0,050H,
=40 mTm.

B nepnenaukymnsapso L.
Haijitu: B - ? OtBet: B=40 mTH.

3ajanue 11 caMOCTOATENbLHON PadoThI
1. Kakas cuna geiictTByeT Ha mTpoBOJHUK JuiMHOW 0,1 M B OJAHOPOJHOM MarHMTHOM

MoJje ¢ MarHuTHOM uMHAyKnued 2 Ti, ecnu TOK B MPOBOJHUKE 5 A, a yroil MexIy
HAIpPaBICHUEM TOKA U JIMHUAMU HHAyKuu 30° 2

2. DNEKTPOH BJIETACT B OJJHOPOJHOE MarHUTHOE Iojie ¢ uHayKuueu 1,4 mTia B Bakyyme
co ckopocthio 500 KM/C TEpPHEHAMKYJISIPHO JHHUSAM MAarHUTHOM HWHAYKIIUH.
Onpenenute cuiy, NEUCTBYIOIIYIO Ha 3JIEKTPOH, PAIMYC OKPYKHOCTH, IO KOTOPOU OH
JIBUKETCS.

3. Onpenenute BeaMunHy cuiibl JIopeHIa, ACHCTBYOIIEH HAa MPOTOH ¢ MHAYKIUEH 80
MTn, co ckopoctb mporoHa 200 KM/C TEpPHNEHAMKYJISIPHO JUHUSM MarHUTHON
WHTYKIINH.

4. KakoBa WHAYKIIMS MAarHUTHOTO TI0JIsI, B KOTOPOM Ha MPOBOJIHUK C JITTMHOW aKTUBHOMN
gactu 5 cM geictByer cuna 50 mH? Cuna Ttoka B mpoBoanuke 25 A. IlpoBoaHuK
PaCIOJIOKEH NEPIEHANKYISIPHO BEKTOPY MHAYKIIUM MAarHUTHOTO TIOJISI.

5. C xako#t cuyioi nedcTByeT MarHUTHOE mosie uHaykiuend 10 MTn Ha mpoOBOJIHUK, B
KoTOopoM cuia Toka 50 A, ecnu ajivHa akTUBHOM yactu mpoBogHuka 0,1 M? Jlunuun
MHIYKIIMM MAarHUTHOTO TOJISl U TOK B3aUMHO MEPIIEHANKYIISIPHBI.

6. [Iporon B marautHoMm mosie uHAyknue 0,01 Ta ommcan okpykHOCTH pagumycom 10
cM. Halitu ckopocCTh MpoTOHA.

/. DIIEKTPOH IBHXKETCA B OJHOPOJAHOM MarHMTHOM mnoje umHaykuumed 4 mTn. Haiitu
nepuoJi o0pamieHus JIEKTPOHa.




8. Ompenenute cuily TOKa, €Cil MarHuTHas uHAykuuu pasHa 50 mTn, cuna Ammnepa 40
MH, nnmHa npoBoaHuKa 8 CM.

9. Onpenenute cwry Ammepa, JeWcTByromeld ¢ mHaykmued ¢ wmaayknuer 0,1 Tm c
cuiioi Toka 20 A, eciu JyiMHa MPOBOAHUKA 14 cMm.

10. B omnopomHoM MarHUTHOM mojie ¢ uHayknuei 0,8 Ti Ha mpoBogHUK cTOKOM 30
A, nnmunHa akTMBHOM "actu kotoporo 10 cm, aencryet cuna 1,5 H. [lox kakum yriiom K
BEKTOPY MAarHUTHOW MHAYKIIUU Pa3MeENIEH MTPOBOIHUK?

Jlureparypa:

e [ Mskuwe, ®usuka yuednuk 10, 11 k. 2010 .
e A.Il.PeimkeBuu. COopHUK 3a1au no ¢usuke 10-11 k1. 2010

o Ousuka: yueOnux/Ilon pexn. F0.1.{uxa, H.C.ITypeimesoii- M.:@OPYM:
NH®PA-M,2013
IIpakTnyeckoe 3ansarue NelS

o Teme «Kosiebanus u BoJsiHbl. OnipeiesieHne aMILTUTY/IbI, IEPHOIA, YACTOTHI 1O
rpauky KoJiedaHu i)

Heanb: 3akpenums 3nanus no meme «Konebanus u 6onnvly, cghopmuposame ymeHus u

HABLIKU HAXOHCOEHUSL (PU3UYECKOU BeUYUHDL, €€ 8b1800A U3 (DOPMYTbL.

Teopus:

Konebanusi,  paccmarpuBaeMbie B pasnene  «MexaHuka»,  Ha3bIBalOTCA
MEXaHUYECKMMH, IPU KOTOPBIX PACCMATPUBAIOTCA W3MEHEHUS ITOJI0KEHUW, CKOPOCTEM,
YCKOPEHHUH ¥ SHEPTHl KaKUX-T100 TEJ UK UX YacTel.

Cuity, o AeHCTBHEM KOTOPOM MPOUCXOIUT KOJIEOATENIbHBIM MPOIIECC, HA3bIBAIOT
BO3BPAILAIOIIEH CUIIOM.

BHIBI KO/Te0AHIT

.-F—____-'_'_'_'_.—F.—FFFFH_ ¥ \-\—\_

ce00O0THbIE BEIHYEA CHHEBIC ABTOKONIeDaH A

KomebaHwHs1, KomnebaHHs, KomebaHwHs1,
TIPOHCXO/AIITHE TI0 TP OHCX O SIITHE IO TP OHCXO/SAIIHE TIPH
BO3IEHCTEHEM TOMBKO | BO3ACHCTEHEM BHEIHEH |[TepHOTHIECKOM

O/JJHOH PO3BpAIlatoIIel |TepHOHY eCKH MOCTYIUTeHHH SHEPTHH OT
CHITBI (IePBOHAYATTLHO | H3MeHsFOIIeHCs CHbI | HCTOYHHKA BHYTPH
COOOIEHHOH YHEPTHH). | (BbIHYKAAI0INeH CHILI). |KomedaTenbHOH CHCTEMBI.

[IpocreiimuM  BHIIOM TEPHOIUYCCKUX KOJICOAHUN SBISIOTCS TapMOHUYECKHE

Kose0aHusl, MPOUCXOASIIHUE 10 3aKOHY CHUHYCa UM KOCHHYCA.



["apmonunueckas konebarenpHas cuctemMa (CUcTeMa TeJl, COBEPIIAOIINX KoJIeOaHMsl)
O0OBIYHO MMEET OJHO MOJIOKEHHE, B KOTOPOM MOXKET MPeObIBaTh CKOJIb YTOJHO JOJITO —
noJiokeHue pasaosecud O.

OTKIIOHEHUS OT TOJIOKEHUSI PABHOBECHSI HA3bIBAIOT CMEIIIEHHUEM, U 0003Ha4daeTcs X,
a HambOombiee cmemnieHre (Toukn B wim C) Ha3pIBaeTCs aMIUIUTYAOW KOJCOAHWS U

o0o3Hayaercs A.

[Tepuonnueckne KoaeOaHMsI COBEPIIAOTCS MUKINYHO. /[BIDKEHHUE B TEUCHHUE OJTHOTO
UK (KOTJa TeJo, POHIsI BCE MPOMEKYTOUHBIC MOJI0KESHUS, BO3BPAIIACTCS B HCXOTHOE)
Ha3bpIBaeTcs NoJHbIM KojdebanueM (O-C-O-B-O). Bpemss ogHOro mnojaHOTO KoJieOaHUs

Ha3bIBaeTCsa meprojioM kosiebanus (o6o3Hawaercs T). Eciam Teno 3a Bpems t coBepiaer N
t 1 n

TIOJIHBIX KOJEeOaHHI TO n aT t M Ha3bIBaeTCA YacTOTOH KoneOaxmii. Ymcio

KojeOaHui 3a 27 eJMHHI[] BPEMCHHM HAa3bIBACTCSA IUKINYCCKOW (KPYrOBOW) YacTOTOH W

0003HaYaeTCs @ W= 27V,

Marematnyeckast 3aIuch TAPMOHUYECKOTO KOJICOAHMS:
X = Acosfwl + ) = Acosq

X = Asin{od + ¢q) = Asine,

rie P~ ®+ Po _ gasa koneGanus (pusHdECcKas BeIMUNHA, ONPEIENSIOMAs TOMOKEHHE

KoJieOaTeIbHONM CUCTEMBI B JIaHHBIH MOMEHT BPEMEHHM),(po — HadayibHas ¢aza KojeOaHus

HpOCTCﬁHJHMH Ko1e0aTeJIbHBIMUA CUCTEMAMU SIBIISIOTCS

a) MAaTeMATUYCCKUM MASTHUK — MaTcpualibHasd TOYKaA, IMOJABCIICHHASA Ha HEBECOMOM

HepaCTH)KI/IMOI‘ﬁ HHUTH 1 COBCpHIArOmas KoJcOaHus o1 )IGP'ICTBHGM CHIJIBI TAXKCECTH.

[lepuon konebanus onpeaenseTcs: ypaBHEHUEM:



T=2n E

8.

[lepuon T 3aBucCHUT JUIIbL OT JUIMHBI MAasSTHHUKA U MECTOIOJOXKEHUS (YAaJIEHHOCTH OT
HeHTpa 3eMJIM WU JPYyroro HEOECHOro Teja), KOTOpOEe OIpeAessieTCs] BEIUMYUHOM

M
8=7T—=
YCKOpEHUs1 CBOOOTHOIO HaJICHHUs r 7.

0) OpYKUHHBIA MasTHUK — MaTepuajbHas TOYKA, 3aKpeIUI€HHas Ha aOCOJIOTHO YIPYroi

IpyXUHE.

T=2x
[Tepuon konebaHust OIpeaAeIIsIeTCs ypaBHEHUEM:

= | 8

3agaua 1

KakoBa mMacca rpy3sa, KoJIEOTIOIErocss Ha npykuHe )ecTkocTthio 0.5 kH/M, ecinm opu

AMILIINTYJC KoJIeOaHMi 6 CM OH UMEET MaKCUMAJIBbHYIO CKOPOCTD 3 m/c?

Hamno:

J =0,5xHM = 500 H/m,
x=6cMm = 0,06 M,

v=3wMm/c. Haiitun: m
Pemenue:
mv? x° X 2
2 2 vz v

OtBer: m = 0,2 Kr.

3aI[aHI/Iﬂ AJId CAMOCTOATECIBHOI'O PCIICHUA

1.Haiitu maccy rpy3a, KOTOpblii Ha mnpyxkuHe xéctkocThto 250H/M pemaer 20
Kosiebanuii 3a 16 c.
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2. I'py3, moaBeIIeHHBIN Ha MPYyKUHE KECTKOCTHI0O 600H/M, coBepiraeT rapMOHUYECKH
kosjeOanus. Kakol noimkHa OBITH KECTKOCTh MPY>KUHBI, YTOOBI YACTOTa KOJieOaHUM
YMEHbBIINJIACh B 2 pa3a?

3. [pyxunsasii MasTHUK Maccodl 0,16 Kr coBepiaeT rapMOHUYECKUE KOJeOaHUS.
Kaxkoil nomkHa cTaTh Macca 3TOro MasTHHKA, YTOOBI IEPHOJ] KOJI€OaHUN yBETHMUUIICS
B 2 paza?

4. Kak u3MeHUTCs Mepuoji KoeOaHuii MaTeMaTH4eCKOro MasgTHUKA, €CJIH JUIMHY HUTU
YBEIMYUTH B4 pasa, a Maccy rpy3a yMEHbIINUTH B 4 pa3a?

5. JeBylka-TropsiHKa HECET HA KOPOMBICIE BEIpa C BOJOM, NMEPUOJ] COOCTBEHHBIX
KosneOanuii kotopeix 1,6 c. Ilpu Kakoil CKOPOCTH ABHKEHHUS AEBYIIKM BOJA HAYHET
0COOEHHO CHJTLHO BBITUIECKUBATHCA U3 BEAED, eciu qiirHa e€ mara 60 cm?

6. Pri6osioB 3amerui, uto 3a 10 ¢ momiaBok coBepmuia Ha BoiHax 20 koiebaHui, a
paccTosiHME MEXAy coceAHUMH TIpebHsmMu BosH 1,2 M. KakoBa cKoOpocTh
pacrnpocTpaHEHUs BOJIHBI?

7.110 MOBEPXHOCTH KHUAKOCTU PACIHpPOCTPAHSETCA BOJIHA CO CKOPOCThHIO 2,4 M/C mpu
yactore 2 ['m. KakoBa pasHocTh (a3 i TOuek, JieKalluX Ha OJHOM JIyde U
OTCTOSIIIMX APYT OT Apyra Ha 90 cm?

8. AMmuryna konebanuii Mmarematudyeckoro MastHuka A=10 cm. Hambombmas
ckopocTh masTHuka 0,5 M/c. Onpenenure AIMHY TaKOro MasiTHUKA, €CJIM YCKOPEHUE
cBOOOHOTO MajeHus paBHO 10 m/c?,

9. Ecnu nimHy MaTeMaTUYeCKOTO MasiTHUKA YMEHBIIUTh B 4 pa3a, TO KaK U3MEHUTCS
4acTOTa €ro MJIbIX KOJeOaHUt?

10. MasiTHUK TpU CBOOOJHBIX KOJIEOAHUSX OTKJIOHUJICS B KpaliHee moJioxkeHue 15 pa3
B MUHYTY. KakoBa yactora konebaHuii?

11. IIpu cBOOOAHBIX KONEOAHMUSIX MPYKMHHOTO MAasATHHKA MaKCUMaJbHOE 3HAYEHUE
ero noreHuuaibHOM 3Hepruu 10 [k, MakCMMalbHOE 3HAYEHUE €r0 KUHETUYECKOUN
sHeprumn 10 /Ix. KakoBa nojgHas MexaHW4decKas SHEprus rpys3a u npyKUHbI?

12. Mastauk niuHOM 1 M coBepimn 60 konebanuit 3a 2 MuHyThl. Haiitu yckopeHue

CBOOOTHOTO MAJACHUS JIJIsl JAHHOW MECTHOCTH.
Jlureparypa:

o [ A Mskumen, ®uzuka yuyeOHuk 10 ki. 2010 r.
o A.Il.PeimkeBuy. Coopauk 3ama4 o gusuke 10-11 k. 2010 1.
e C.A.Cmupnos. Coopnuk 3a1a4 mo ¢usuke.2010 r

IIpakTnuyeckoe 3ansaTue Nel6
10 TeMe «3aKOHbI OTPAKEHHUS U MPEJTOMJICHUSA CBETA.
ITocTpoeHue u300paskeHnil B JIUH3AX)
Heawb: 3axpenumsv 3nanus no meme «Onmuxa», cpopmuposams yMeHUs U HAGLIKU
HAX0JHCOEHUsT (Pu3uuecKou Beludunbvl, eé evipadceHue u3z ¢gopmynvl. Ha npumepax
peulenus 3a0ai HA OCHOBHble 3AKOHbl 2e0MEempuYecKol ONMmuKu paccmMompems
OCHOBHbIE MUNbL 3a0ay, NPUeMbl U MEmMoobl UX PeUleHUs.

Teopus:



M3BecTHO, YTO B ONTUYECKM OJHOPOJHOM CpeAe CBET pPacIpOCTPaHSIETCs
OPSMOJIMHENHO C IIOCTOSIHHOM CKOpOCThIO V. Bennunna n=c/v

HA3bIBAETCS AOCOIIONMHBIM NOKA3AMeNeM NPELOMIACHUSA CPEObL.
3mech ¢ = 3-108M/C - CKOPOCTE CBETa B BAKyyMe.

[Ipn mageHwMm cBeTa Ha TpaHUILy pasjaeiia IBYX Cpel IMPOUCXOJHWT OTPAKCHHE WU
npejomieHue ayda (puc.l).

Y101 nageHus CBETOBOTO JIyda paBeH yIrily OTpaKeHus, T. €. o=,
OTO yCIIOBUE HA3bIBAIOT 3AKOHOM OMPANHCEHUA.

3axonvl ompadicenus céema
1.Yron nageHus o paBeH yrity oTpaxeHus 3.

Yrapl mnageHus U OTPAKEHUS M3MEPSAIOTCS MEXIy HalpaBlICHUEM Jiyya U
MEPIEHAUKYIISIPOM K MoBepxHOCTU. 2.Ilamarommii  Jyd, OTpaXEHHBIM Jyd U
MEPIIEHAUKYJIISP JIEKAT B OJHOM IIOCKOCTH.

NepNeHNHEYIAp

in,my iny> 1y

Prcl. Pucl.
3akonvl npenromnenus ceema. Jlyd nagarommn, OTPaXKCHHBIN U MPEJIOMIICHHBIHN, 4 TAKKE
MEePIICHIUKYJISIP, TPOBE/ICHHBIN B TOUKY MaJICHMUS, JISKAT B OJTHOM TiIocKocTU. [Ipuuem
sinot _ n,

=—=n
sinff. n,
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r1€ N1 U np- aOCONIOTHBIE MOKAa3aTelu MpPEeIOMJIEHUs MEPBOM U BTOPOM cpem;nyi -
OTHOCUTEJBHBIN MOKa3aTeslb NPEeTOMIICHHSI BTOPOM Cpellbl OTHOCUTEIBHO NEPBOM; B -
YTOJ1 MPETOMIIEHHSI CBETOBOTO JIy4a.
r_1.1

OCHOBHOM 3aKOH TOHKOMW JMH3bI npuuuMaeT Bug: £ 4 f | rne d — paccrosuue ot
UCTOYHMKA CBETA N0 JHH3HI, f - paccTossHue OT MUH3BI 10 n300paxkeHus, F- GokycHoe
paccTostHue JHH3BL. Takoil Buj GopMyibl JWH3BI NpuHAIekuT Pene Jlexkapry.
VYBenuuenue auH3bI (/) TOKa3bIBAET BO CKOJIBKO pa3 BEITMYMHA U300paKeHUs MpeaMeTa
(H) npeBsimaer pasmeps (h) camoro npeaMera U paBHO oTHomeHUIo paccrosHus (f) or
JWH3Bl 70 UW300paxkeHuss K paccrosHuio (d) OT mpeamera 0 JIMH3HL



H_i

I'=" 4 Onruyeckas cuina cucreMbl auH3 (D) paBHa cymMMe ONTHYECKOH CHIIBI
kaxxaou nuH3el (D1, Dy, D3, ...), BXOoasiel B cucteMy

D=n -|—_D,__|+D\+.
L CU: onmp.

B unTepdepeHIMOHHON KapTUHE:

1) ycuiaeHue cBeTa IPOMCXOAUT B Cjydae, KOrja BeauunHa oTcraBaHus (4d)
HpeHOMHeHHOﬁ BOJIHBI OT OTan(eHHOﬁ BOJIHBI COCTABJISICT LCJIOC YUCIIO (k) JJIMH BOJIH
(1) Ad=kxX(k=0, 1,2, .);

2) ocnabicHHME CBeTa HaOJIOJAcTCs B ciydae, Korja BelndyuHa oTcraBaHus (A4d)
NPEJIOMJIICHHOW BOJIHBI OT OTPa)KEHHON BOJHBI COCTaBIISECT MOJOBUHY JUIMHBI BOJHBI

Ad=|2xk+1 "|><%

(4/2) wiu HederHoe umcio (K) mosyBosH: (k=0,1,2,...)

CU: m.

[Ipy TPOXOXKAEHUUM MOHOXPOMATHUYECKOIO CBETa C [UJIMHOM BOJHBI A uepes
IU(GPaKIIMOHHYIO PEHIETKY ¢ IMepruoJIoM pemeTkr 0 MakCMMallbHOE YCHIJICHHE BOJIH B
HATPABICHNH, OIPEIEIAEMOM YIIIOM ¢, IPOMCXOIUT HpH yeaoBum: 4% sin @=FExA (k=0
1,2 ..)

3agaua 1 CBeua HaxoguTCs Ha paccTossHMM 12,5 cM OT coOuparomei JIUH3HI,
onTHYeckas cuiia kotopoit paBHa 10 antp. Ha kakoM paccTOSIHUM OT JTUH3BI HOJTYYUTCS
M300pakeHHE U KaKuM OHO Oyet?

Hano: Pemenne:

D=10xnTp D=1/d+1/f, 1/f=D-1/d
d=12,5cm=0,125 m 1/f=10-1/0,125=10-8=2
Haiitu:f-? =1/2=0,5 m

OtBet: 0,5 M

3amaua 2 Paccrosnue ot mpeamera Ao skpana 105 cm. ToHkas JnMH3a, TOMENIEHHAS
MEXIy HHMH, JaeT Ha JKpaHE YBEIWYECHHOE H300pakeHue mpeamera. Ecimu auH3Y
nepemMecTuTh Ha 32 CcM, TO Ha 3KpaHe OyJeT yMeHbIeHHoe wu3o0paxeHue. Haiitu
(hOKyCHOE pacCTOSIHUE JIMH3HI.

Hano:


http://5terka.com/node/4218
http://5terka.com/node/4218
http://5terka.com/node/4218

L=105 cm
AL=32 cMm
Haiitu: F-?
Pemenne:

BBeneM o6o3HaucHus: 0 — pacCTOsIHUE OT MpeAMETa JI0 JIMH3bI B TIEpBOM ciydae, f —
pacCTOsHKE OT JIMH3BI J0 SKpaHa B MEPBOM citydae, F — (OoKyCHOe pacCTOsSHHE JTHH3BI.
Torma MOKHO 3aIMCaTh: d+f=L.(1)

YtoOsI mTpom301IIes Mepexo OT YBEIUICHHOTO U300paKCHHUS K YMEHBIIICHHOMY TIPU
HEM3MEHHOM TIOJIOKCHHH TIPEIMETa U dKpaHa, HEOOXOIMMO TIEPEABUHYTh JINH3Y OJHKE
K 9kpany. [loaTromy Bo BTOpOoM ciydae ¢ ydeToM (1) COOTBETCTBYIOIINE PACCTOSIHHS
OyIlyT paBHBI d+AL u f -AL.

3anumeM (GopMyiny JUH3BI JJi Choydasl JACHCTBUTEIBHOTO H300pakKeHUsI B 000X

1 1 1
—+—=—= 2
d f F )
CIIyYastx:
1 1 1
+ == @)
d+AL f-AL F

Pemraem cucremy ypaBHenuii (1) — (3) oTHocuTeNbHO HMCKOMOW BenuunHbl F. U3

paBEHCTBA JIEBBIX yacTel ypaBHeHM (2) 1 (3) caenyer: d—f=AL. (4)

PaccmatpuBast coBmecTHO (1) u (4), HaxoauM d= L+2AL , f= L_ZAL .(5)
L2 — AL

[Toncrasisist (5) B (2), mogydyaem OTBET: F= TR 23,8 cMm.

OTtBer: 23,8 c™m

3agaHus 119 CAaMOCTOATEILHON PadoThI
1. Vron nmageHus jyda CBETa Ha MOBEPXHOCTH MOjcOoNHedHoro Macia 60°, a yron

npenomienus 36° . HaliTu mokasarens IpeIoMIICHUS MacIa.

2. Ha xako#l yroys OTKJIOHUTCS JIyd CBETa OT IEPBOHAYAIBLHOIO HAIIPABJICHUS, YIIaB
nox yriuom 45° Ha mosepxHOCTh cTekna? Ha noBepxHOCTE anmasa?

3. CBeya HaxOAWTCSl HA pacCTOSTHUU 12,5 ¢M OT coOuparoiiei JUH3bI, ONTHYeCKas
cunma koropot paBHa 10 gnTtp. Ha kakoMm paccTosHuMM OT JIMH3BI TOJTYYHUTCS
M300paKeHUE U KaKuM OHO OyeT?



4, Bripasuts nuneiiHoe yBennueHue ' B 3aBUCHMOCTH OT (POKYCHOTO PacCTOSHUS
auH3BI F 1 paccTosiHUS nipeaMeTa OT JIMH3LI .

S. OnpenenuTs ONTUYECKYIO CHIIY PACCEMBAIONICH JIMH3BI, €CIM HM3BECTHO, 4YTO
peIMeT, TOMEIIEHHBIN nepe] Hel Ha paccTtosiHuu 40 oM, 7aéT MHUMOE U300pakeHue,
YMEHBUIEHHOE B 4 pasa.

6. Paccrosane ot mpeamera o 3xpana 90 cm. I’ e HagO NOMECTUTh MEXAY HUMH
auH3y ¢ (okycHBIM paccrossHueM 20 cM, 4TOOBI MOJYYUTh HA SKpaHE OTYETIUBOE
M300pakeHue npeamera?

7. Hudpakimonnas pemérka coaepxut 120 mrpuxoB Ha 1 mm. Haittm mouny
BOJIHBI MOHOXPOMATHYECKOTO CBETA, NAJAIOIIET0 HAa PEIIETKY, €CIIM YTOJI MEXIY ABYMS
CIIEKTpaMH IIepBOro npska paseH 8°.

8. OnpenenuTs yroj OTKJIOHEHUS JIy4yel 3e1€HOro cBeTa (ayinHa BosiHbI 0,55 MKM) B
CHEKTpE MEpPBOro MNOpAJIKa, IMOJIYYEHHOM C TOMOLIBI0 AU(GPAKUIUOHHON pPEHIETKH,
nepuo KoTopsiid paseH 0,02 mm.

9. Ckonbpko BpeMeHu UIET cBeT oT ConHua 10 3emiu?

10. Bopna ocBelieHa KpacHBIM CBETOM, JJIsi KOTOPOro JUIMHA BOJIHBI B Bo3ayxe 0,7
MkM. Kako#i Oyner ajiiHa BOJIHBI B BoJie?

Jlureparypa:

o [ S .Mskumen, ®uzuka yueOnuk 11 k. 2010 .
o A.Il.PeimkeBuy. CoopHuk 3amau o gusuke 10-11 k. 2010 r.
e C.A.CmupnoB. CoopHuk 3a1a4 no ¢pusuke.2010 r

IIpakTnuyeckoe 3ansaTue Nel7
o reme «OnpeaeseHne IHEPrum pacuienyieHus aapa»

Heab: Cosepuiencmeosanue NONYYEHHLIX 3HAHUU U YMEHUl, QOpMUposanue
npeocmaegneHull 0 NOCMAaHo8Ke, Kiaccugukayuu, npuemax u Memooax peweHus 3a0ay
no adepnou Qusuxe. Cihopmuposams ymeHus 3anucvléamsv s0epHble peaKyuu, ymMembs
onpeoenams Heu38eCmublli NPOOYKM peakyuu ¢ UCNOIb308AHUEM 3AKOHO8 COXPAHEHUs.
MAcco8o2o uucia u 3apaod, 000CHO8AMb CYUWeCmBO8arHue A0epHoti SHEP2UU KaK 0OHOU
u3 Qpopm sHepauu, HopmMuposams yMeHue blYUCIAMb IHEPLEMUYECKULL 8bIX00 S0EPHBIX
peaxyuii.

Teopus:

JedexT Macchl M JHeprus CBA3U AApa. SaepHbie peakuum.

Duepaus cés3u aTOMHOTO sapa E., = Amc?,

IJIe ¢ — CKOPOCTh CBeTa B BakyyMe; AM — medeKT mMacchl sfpa, YUCICHHO PaBHBIN
Pa3sHOCTH CYMMapHOM MacChl MPOTOHOB M HEMTPOHOB, BXOASIIMX B COCTaB flpa, U
Macchl Camoro sapa



Am=Zm,+Nm,—M,
Z-4ucio IMPOTOHOB B AJPC; N-uuciio H€I>iTp0HOB

Mp 1 My — Maccbl CBOOOJHBIX MPOTOHOB M HEUTPOHOB; M, — macca sjapa, KoTopas
paccuuThiBaeTcs Mo hopmyre:

Mﬂ = Ma - Zme,
rae M, —Macca HEUTPpAIBLHOTO aToMa; M,, — Macca MOKOs JIEKTPOHA.
Mp, Mn U M, U3MEPSIOTCS B AaTOMHBIX €IMHHIIAX MACCHI (a. €. M.).

HpI/I PacuCTC SHCPIUH CBA3U B 3JICKTPOH-BOJbTAX MOKHO ITIOJIB30BATHCA CICAYIOIINUM
BBIPpAKCHUCM:

E..= 931,57 Am (M>B); 1 >B= 1,6*10"*° [lxc.
JHepreTuYecKri BIX0/ A/ACPHON peakunu

SlnepHas peakiusi XxapakTepU3yeTcsi sHepaueli aoepHot peakyuu AE (anepeemuueckum
8bIX000OM peaKkyuu), paBHOW Pa3HOCTU SHEPTUM MOKOS sipa W YacTUL O PEaKIHUH U
rocjae Hee, T.€. PHEPreTHYECKUM BBIXOJOM SIICPHOM pEaKIMU Ha3bIBACTCS Pa3HOCTH
SHEPruil MOKOS AJIep U YaCTHIL 0 U MOCII€ PEaKIUu.

E=Am-c’

Am=(m, +m,)-(m, +m,)

rae (mg+my)— cyMMa Macc 4acTHIL IO PeaKiuu, (M3+Ms)— CyMMa Macc YacTHII MTOCTe
pEeaKIMH.

Ecrmu AE>0, TO peakuus UAECT C BBIJACICHUEM DJHEPIrUM U HA3BIBACTCS
sxzomepmudeckot, eciu AE <0, To peakuus HACT C TMOTJOIIEHUEM DOSHEPTUM U
Ha3bIBACTCS 9HOOMEPMULECKOU.

JlaHHas sHEeprust BoIpaxaercs B JKOyisax, HO HaM NPEACTOUT ee BeIpaxkaTb B MaB. [l
ATOTO Haia (opMyna OyJeT BBIMISACTh CASAYIOIIUM 00pa3oM:

AE = Am-931 5MaB/aem

3apaua 1 [Ipu 6ombOapaupoBKe HEWTpOHAMH aToMa a3oTa-14 wucmyckaercs mpoToH. B
AJIpO KaKOTro M30TOoMa npeBpamaeTcs sapo azora? HanucaTe peakuuio.
14N +1n — LH+%C




3agauya 2 Snapo u3oToma MarHusi-25 mojpepraercs 6oMOapaAupoBKEe MPOTOHAMH. Sapo
KAaKOTO 3JeMEHTa IIPU ITOM 00pa3yeTcsi, €CIIM PEAKIUsl COMTPOBOKIACTCS U3ITYyUCHUEM O
- YaCTULBI?

2512Mq + 11H—> 42He + 2211Na

3agaua 3 Ilpu GoMOapIupoOBKE O-UacCTUIIAMH ATIOMHHHS O0Opa3yeTcs HOBOE SAPO U
HEUTPOH. 3anmucarth SIEPHYIO PEAKIHI0 U ONPEIEIUTD AP0, KaKOTr0 AJIEMEHTa IIPU STOM
obpazyercs.

2713A| + 42He—> 10n + 3015P

by - 1 3 4
3amaua 4 BeraucinTe SHepreTHUeCKuil BBIXOJ sepHOM peakiun 200 T 1 7 2HetoHe

Pemenne:

JIs1 BBIUMCIICHUS] SHEPTreTUYECKOTO BBIXOJA SIACPHOM peakiMu HEOOXOAMMO HaWTH
Pa3HOCTh MAcC YacTHIl, BCTYMAIOIIUX B PEaKIHIO, U YaCTHUI] — NPOAYKTOB peakuuu. B
peakiMi Y4YacTBYIOT aTOMHBIE sipa, HO B CIPABOYHBIX TaOJMIIAX OOBIYHO JAIOTCS
CBEJICHUS JIMIIb O Maccax aToMOB. MOXHO HaWTHM MacCy Ka)XJOro aTOMHOTO sjpa
BBIYUTAHUEM MACCHI JJICKTPOHOB 000JIOUKHU U3 MAcChl aToMa. MOHO MOCTYIUThH MHAYE.
Ecnu B ypaBHEeHUM siiepHOM peakiMM CJI€Ba M CIIpaBa MOJIb30BAaThCS TOJIBKO MaccaMu
aToMOB (T.€. Maccod aToma BOJIOpPOJia, @ HE MacCOW MPOTOHA CJIeBa, U MAacCOM aTtoma
reiusi, a He Maccod alb(a-yacTUIBl CIlpaBa), TO M3-3a OJMHAKOBOCTH 4HCIa
AJIEKTPOHOB B aTOMax, BCTYMAIOLIMX B PEAKIUI0, U B MNPOAYKTaX pEAKUUU HX
BBIYMTAHUE OCYIIECTBISIETCS aBTOMATUYECKH MPU HAXOXKAEHUU PA3HOCTU Macc. Takum
o0OpazoM, ISl pelieHus 3aJa4l MOKHO BOCITOJIb30BAThCSI CBEJICHUSIMU U3 CIIPABOYHUKA
0 Maccax aTOMOB.

Me, =6,01512 a e M.
B

M;:H =1,00782 a. e. M.
Msy, = 3,01605 a.e.m.

Msy, = 4,00260 a.e.m.

AE—-7



AE = ﬁ.mcz’ Am = Mg, + My — My, — Mg,

Am=6,01512a3.e.4.+1,00782 2. e.01.—3,01605 a. e.11. —4,00260 a.e.r.= 0,00429 a. e. M.

Bpraucioum BHGPFGTI/I‘IGCKI/Iﬁ BBIXO/ ITPU USMCHCHHUU MACChI Ha I a.em.:

"

AE =1,66-10"%kr-9-101% Mm% - c72 & 1,49 - 1071 Ix ~ 931 MaB.

MsB
. AE = 0,00429 a.e. 1. 931 —— = 4,0 M3B.
BBIXO,Z[ ﬂl[epHOI/I peaKI_II/II/I paBeH d. e M.

OtBer: 4,0 M»B.

3agaHus 11l CAaMOCTOSITEILHOIO PelIeHus]
1. HanmucaTp HemocTarome 0003HAYCHHS B CASAYIONTUX SACPHBIX PEAKITUIX:

?+ 42He —>105B + 1or'l 21H +y -7+ lon 94Be + 42He —? + 1on
2713A| +vy— 2311Na +? 4119K +?7— 4420(:3. + 11H 5525Ma + 11H —>5526Fe +?
®3Zn +fon —? + 4 He YN+ 5HH -2 +14n ? + 4 H —>%,Mg + %He

2. Onpenennute SHEPreTHUSCKUN BBIXO saepHoi peakuun sLi7+iH?=4Be’+on'.

3. B kakoe sapo mpespamaercs Topuil ‘g Th mpm Tpex mOCIENOBATENBHBIX O
pacnagax?

4. Onpenenurs SHEPreTUYECKHUi BBIX0 saepHoii peakuun 47 N +1 H —1% C +%, He ,
€CITM DHEPTUs CBs3M y saep azoTa 115,6 MaB, yraepona - 92,2 M»aB, remus -28,3
M>5B.

Jlureparypa:

o' . Mskumien, ®Pusuka yueOnuk 10, 11 k. 2010 r.
o A.Il.PeimMkeBuy. COopHuk 3aaa4 1o ¢usuke 10-11 k1. 2010 r.
o C.A.CmupnHoB. CoopHuk 3a1au no ¢pusuke.2010 r

Ilpaxmuueckoe 3anamue Nol8

PagnoakTuBHbIE H3JYy4YCHUA U HX BO3/IeliCTBHE HA )KMBbIE OpraHM3Mbl.

Lenv pabomoi: uzyuums 6uo02UYECKOE OClicHeUe PAOUOAKMUGHBIX U3TYYUECHUIL.

BreimosauTe crnepyromme 3a1aHus:



1.BaumarensHo mpounTaiite §22.10 yuebuuka @usuka s npodeccuit u
CIeMAIBHOCTEHN TeXHHYecKoro npoduiis noj pea. B.d.JIMmutpueBoi.

2.3anummTe, 4TO HA3bIBAETCA SKCIO3UIIMOHHOM 10301 U3TyYeHHUs], OMOJIOTUYECKOMN
70301 U3ITy4YCHUS.

3.01uennTe BO3ACHCTBUE U3ITyUYEHUS HA OPTaHU3M.

4.VIcionb3ys MHTEPHET — PECYPCHI, MPUBEIUTE TPUMEPHI OMOJIOTHYECKOTO JICHCTBUS
PaIHOAKTUBHBIX U3JTYUYCHUMU.

IpakTnueckoe 3ansaTue Ne 19
«H3mepenue epemenu. Onpeoenenue 2eozpagpuueckoil wiupomasl u 00,120mul)

LIGJIBI HU3Yy4YUTb OCHOBHBIC ITIOHATHUA U TCPMUHbI, CAMHHIIBI BPCMCHH, O6H_II/I€ ITIOHATHUA O
JICTOUCUYHNCIICHHU.

['1aBHBIE BOITPOCHI:
1. HeobxoaumocTh n3MepeHusi BpEMEHH, IEPBBIE €IMHULIBI MEPBI BPEMEHHU.
2. CBs13b aCTPOHOMHUH, TeorpauIeCcKuX KOOPAUHAT U €AMHUI] BPEMEHH.

3. OOmue MOHATHS O JICTOMCUMCIICHHH, KaJeHAaph KaK CHCTeMa JICTOMCUMCIICHHS. 4.
HpaBcTBeHHO-3THUYECKHE TTPOOIEMBI TIPH 00CYKISHUH XPOHOJIOTMYECKUX aCIIEKTOB.

OCHOBHBIE [IOHATHA U TEPMHUHBI

1. KoopauHatel — ymucna, ¢ MOMOIIBIO KOTOPBIX YKa3bIBAIOT IOJOKEHHUE TOYKHA Ha
MOBEPXHOCTU. Bripaxarorcs, 00bIYHO, B YIJIOBBIX PACCTOSHUSIX (Tpagycax, paauaHax u
T.71.). KoopinHaThI onpeaensitoTes: IMUpOTON U TOJITOTOM.

2. IIupora — Benu4MHA, ompeaeisieMas aCTPOHOMHUYECKH — BBICOTA IOJIFOCA MHpaA
(ITomstpHO#M 3Be3abl) HaA ropu3oHTOM. OfHA M3 MEPBBIX CTATHYHBIX MAaTEMATHYCCKUX
BEJINYMH, IPUMEHSAEMBIX B aCTPOHOMUU. ACTPOHOMBI YMEJIA BBIYUCIIAThH MIUPOTY YKE B
III Bexe 0 H.3. OCHOBa MEPBBIX 3BE3AHBIX KaTaloroB. 3. TOYKM C OJUHAKOBBIMU
3HAYEHUSIMH ITUPOTHI 00pa3ytoT napawienu. Hynesas napamiens — sxkBatop (Ilonspaas
3BE€3/1a Ha DKBATOpPE BUJHA Ha JIMHUU TOpU30HTA). 4. [lonrora — Beau4ymHa, KOTOPYIO
HEBO3MOXHO OMNpPEACIUTh TOJBKO C TOMOIIBI0 ACTPOHOMHUYECKUX HAOIIOJICHUM.
Jloiirota — pa3HOCTh BPEMEHM Ha pa3IMYHbIX MepUJUaHax (B YacCOBBIX YTIJIOBBIX



paccrosiHusX). JloAroTy JOCTAaTOYHO YBEPEHHO HAYYMIIMCh OMNPEAENsiTh BO 2- #
nosoBuHe X VIII Beka, korja nosiBUIMCh MEXAaHUYECKUE YaChl XPOHOMETPBI.

5. MepuauaH — uHMS, COEIUHSIONMAs MTOIK0CAa U IPOXOIAIIas Yepe3 3aJaHHYI0 TOUKY.
3a HyneBoM MepuauaH (Muctuyeckoe HazBaHue — «Jlunus Po3b») ¢ 1884 roga B3sita
JTUHUS, Tpoxoadias yepe3 [ punBuuckyto oocepBaToputo (okpanHa Jlonnona). o 1884
rojia HyJeBor Mepuauad npoxoaui [Mapwxkckuii JIysp u [lapuxckyro odcepBaTopuio.

EAVHAIIBI BPEMEHU

I. Ton — mpoMeXyTOK BpPEMEHH MEXIy AByMsi MpoxoxkaeHusmu ConHila yepes
OCHOBHBIEC TOYKM DKJIMNTUKU (OCEHHEE U BECEHHEE PaBHOJCHCTBUE, JICTHEE U 3UMHEE
COJIHIIECTOSTHUE) — paBeH 365, 24 cyToK.

2. Mecsi — mpoMeXyTOK BpeMEHHU MOJHOTO 00opoTa JIyHbl BOKpYTr 3emuid (ITOJIHBIN
nepuoJi cMeHbl ¢a3 Jlynsr) — paBen 29, 53 cyTok.

3. Henens — YCJIOBHOC ACJICHHUC, OCHOBAHHOC HAa PCIMIMO3HbIX TPAOAUITUAX.

4. CyTKu — NPOMEKYTOK BPEMEHH MEXKIY ABYMs IOCJIEIOBATECIHHBIMU MOJOKEHUSIMU
ConHua (kak MpaBUIO, BEPXHUMHU WM HIKHUMHU KYJIbMHUHAIUSIMU — TMOJAHIMU WIIHA
MOJIHOYaMH) Ha OJHOM M TOM ke reorpaduueckom mepuauane. 5. Yac — mpoMexxyToK
BpEMEHHU, paBHbIN 1/24 YacTu CyTOK, MPOMEXYTOK BPEMEHHU MEXY MOJOKECHUSIMU
COJIHIIA HA MEpUUaHax ¢ paccTtosiuuem B 150 .

6. Munyta — 1/60 yacts yaca (15 ' yrinoBoro pacctosiHus)

7. Cexkynna — 1/60 yacte Munythl, 1/86400 moJis MPOAOIKUTEILHOCTH COJTHEYHBIX
CYTOK, IIOCTOSIHHAsA €IWHUIA BpeMEHU B MEXIyHapOIHOW CUCTEME U3MEPEHU, OJHA
13 7 OCHOBHBIX eauHul cuctembl CU.

OcCHOBHbBIE TEPMHHBI, CBSI3aHHBIE CO BPEMEHEM:

e BcemupHoe Bpems — BpeMs Ha [ puHBHUCKOM MepUanaHe

e MOCKOBCKOE BpeMsl — BpeMsl Ha MepuInaHe I. MOCKBbI

e MecTHOE Bpems — yCIOBHOE BPEMsL, PUHATOE I TAHHOTO PETHOHA

e [losicHoe Bpemsi — €IWHOE YCIOBHOE BpeMsl MEXKIY JBYMS MeEpUAUAHAMU C
pacctosinuem B 150 .

e 3uUMHEE BpeMs — IIEPEeBOJ] BPEMEHU Ha | yac Ha3aJ1 Mo CPaBHEHUIO C MOSICHBIM.



e JlerHee BpeMss — TIOSICHOE BpeMss B TMEPUOJ C ampels IO OKTAOpb.
NHOOPMAILIMOHHAS CITPABKA «KAJIEHAPIW»

Kanmenmaps — cuctema CUHMCICHUS JUIMTEIBHBIX MPOMEXKYTKOB BPEMEHH, OCHOBaHHAS
Ha MEePUOJUYHOCTH TaKWX SBICHUN MPHUPOABI KaK CMEHA JHS W HOYM (CYTKH), CMEHa
¢a3 Jlyusr (Mecsdir), cmeHa BpeMeH roaa (rox). CocTaBisiTh KaJeHAApH, CIEAUTH 3a
JICTOMCYHCIICHUEM BCer/ia ObLI0 00S3aHHOCTBIO CITY)KHUTEJIeH mepkBH. BriOop Hawama
JIETONCUUCTCHUS (YCTAHOBJICHUE 3PBI) SBISETCS YCIOBHBIM M CBSI3aH 4allle BCETO C
PEUTUO3HBIMUA COOBITUSIMH — COTBOpeHHEe Mupa, BCEMHUPHBIA IOTOM, POXKICHUE
Xpucta u T.4. Mecdll U ToJ HE coiepXaT ILEeJIOr0 Yucia CyTOK, BCE ITH TPU MEPHI
BPEMEHHU HECOU3MEPHUMBI, 1 HEBO3MOXHO JOCTATOYHO MPOCTO BBIPA3UTH OJHY U3 HUX

yepe3 APYTyIo.

Jlynnwiii kasnieHaapb (poauHa — BaBuion). B HacTosiliiee Bpemsi CYIIECTBYET B psijie
apabckux crtpaH. lomx coctour w3 12 nyHHBIX MecsauneB no 29 wumu30 aHel,
MPOJOJKUTENBHOCTD To1a 354 unu 355 nHel.

JlynHo-conmHeuHbli kaneHnapb (ponuna — [peBusisi I'peuwmsi). T'om nenuncs Ha 12
MECSLIEB, KaXIbIA U3 KOTOPBIX HAYMHAJICSA C HOBOJIYHMS. [l CBsI3U ke C BpeMEHaMu
rojia MEpUOJNYECKU BCTABJISUICS JOMOJHUTENBbHBIA 13-i1 Mecsn. B HacTosmiee BpeMs
Takasi CUCTeMa COXpaHuIach B eBpeiickoM kajeHaape. CoIHEUHBIN KalleHaaph (poauHa
— Hdpesuuii Eruner). B Erunre nepruoabl JETHETO CONHIIECTOSHUS CBS3aHbI C MEPBBIM
IpEeayTPEeHHUM BocxonoM Cupuyca H COBHAAAlOT € HayajaoMm pasnuBa Hwa.
Ha6nronenus nosinenust Cupuyca no3BOJMIN ONPEAETUTh TPOJOJIKUTEIBHOCTD T0/1a,
KoTopas Oblia npuHsTa 365 cytok. ['on nenutest Ha 12 mecsiieB o 30 gHEH B KaXI0M,
JOTIOJIHUTEIIbHBIC 5 JHEH MPUOaBIIAIOTCSA B KOHIIE roaa. ['oa Takxke AenuTcs Ha 3 ce30Ha
o 4 Mecsiia B KaxxaoM (Bpems pasnuBa Huma, Bpemst ceBa, Bpemst cOopa ypoxkas).

Pumckuii conHeunsi kasieHaapb — u3BecteH ¢ VIII Beka 1o H.3. ['ox BKiItoUan cHavasna
10 mecsaueB u conepxkan 304 mHs, 3aTeM NOO0ABUIIUCH €IIe 2 MecAlla, a YUCIO JHEH
yBenuuuan 10 355. Kaxaele 2 roga BCTaBisuics M00aBOYHBIM Mecsll mo 22-23 mHs.
Cpennsis npoI0JIKUTEIIBHOCTD rojia 3a 4 rojia coctanisiyia 366,25 CyTOK.

HOnuanckuit kanennapp — PuMckuii comHeuHbI KajgeHAapb, peGopMupoBaHHbId B 46
roiy A0 H.3. pUMCKUM TrocyaapcTBeHHbIM JesreneMm Onuem Lesapem. Cuer Havaics ¢
1 ssuBaps 451. 10 H.3. 3 TOAAa MOAPS COAEPKAT MO 365 CYTOK U HA3BIBAKOTCSI TPOCTHIMU,
4-11 TOJ1 — BUCOKOCHBIN — cOZIepKUT 366 cyToK. [Ipo1omKuTeIbHOCTD ro/ia B CPETHEM —
365, 25 cyrok. Ho 3a kaxxnple 128 sieT BeceHHEe paBHOJEHCTBUE OTCTYIAlo Ha | CcyTku,
yTto Kk XVI Beky mpuBeno kK pacxoxacHuto B 10 nHEH M OYEHb OCIOXKHUIIO PACUEThI
LIEPKOBHBIX MPA3JIHUKOB. | pUrOpHAHCKUI KaJeHIaph — KaJ€HJapb, UCIIPABICHHBIN I10
yKa3y TJIaBbl Karojquueckord uepkBu mamnbl ['puropust XIII. beuio pemeHo mnocie



yeTBepra 4 okts0ps 1582 roma mpomyctuts B cuere 10 CyTOK M CIeQyrOIMi JA€Hb
cuuTaTh NATHUIEH 15 OKkTsIOps, a B OyAyuieM coOJI0aTh «IIPABUIO BHUCOKOCOBY -
roJibl, OKaHYMBAOIINECS HA JBA HYJIA, CYNTaTh BUCOKOCHBIMHU TOJIBKO B CIIy4ae, €Ciid
ouu pensatcs Ha 400. ['puropuanckas pedopma mpoxoauia B Tskeneiliei Goproe.
Bemuknii KonepHuk oTkazancs NpPUHUMATh Y4YacTHE B €€ IOATrOTOBKE, KOTOpas
Hauanachk yxke B 1514 rogy. TpuaeHTckuil cobop (MexayHapoHass KOHPEpEeHIus ), T1ie
paccMaTpUBAIMChH BOIPOCH pedopMbl, IuiIcs, ¢ nepepsiBamu, 18 met, ¢ 1545 mo 1563
ron. B JlpeBueii Pycu rox mo s3eraeckum oObrdasiMm HauuHaiCs BecHO. C BBeACHHEM
XpHUCTHAHCTBA MPABOCIAaBHAS EPKOBb IPUHSIIA

IOnuanckuii kaneHmapp U 3py OT «coTBopeHus mupa» (5508 roa g0 poxkaecTBa
Xpuctona). C 19 nexabps 7208 (1700) roga no ykazy Ilerpa | neTorcuucnenue Beaercs
OT POKJIeCTBa XPUCTOBA.

Ha TD'puropuanckuii kanennaps Poccusi mepenuta B 1918 romy. 1 ¢eBpans cramu
cuntath 14 deBpans, Tak Kak pacxoxaeHue ¢ KOnmanckuMm KalleHJapeM COCTaBUIIO YKe
13 cyTok.

Bamanne: KOHTPOJIBHBIA TECT mno Teme «OCHOBB HM3MEPEHHS BPEMEHI»
Cootnecute nousarus (A - JI) u onpeneneHus (a - B)

I. A. Koopnunars! b. [lIupota B. [Jonrora I'. [Tapamnenu 1. Mepunuansl

a. BBICOTA MOJIF0OCA MUPA HaJl TOPU30OHTOM

0.yucla, ¢ MOMOILBIO KOTOPBIX YKa3bIBAIOT MOJOKEHUE TOUKU HA MOBEPXHOCTU
B. JIMHUS, COEIUHSIONIAS MOJIFOCA U MPOXOIAIIas Yepe3 3aJaHHYI0 TOUKY

II. A. Cexynna b. Cytku B. I'on I'. TTonnens /. [TonHoub

a. MOMEHT BepxHer KyJapMuHannu ConHna

0. NpPOMEXYTOK BPEMEHU MEXKAY JBYMs NpoxoxkaeHusMu CoJIHLIA uepe3 TOUKY
PABHOJICHCTBUSA

B. IIOCTOAHHAA €AWMHHIIA BDEMCHHA

III. A. Becemupnoe Bpemsi b. Ilosicnoe Bpemst B. MockoBckoe Bpewmst I'. JletHee Bpems
J1. 3umHee BpeMs

d. BpCM:A Ha 'PHUHBHUYCKOM MCPHUIHUAHC

0. eIMHOE YCIOBHOE BpEeMsI MEXKTy IByMsI MEpUIMaHAMU C PacCTOSIHUEM B 15°



B. IEPEBOJI BpPEMEHH Ha | 4ac Ha3aj 1o CPaBHEHUIO C MOSICHBIM.
KoHTpoapHBIE BOITPOCHL:

e OT Kakoro cOOBITHSI BO BPEMEHM U IPOCTPAHCTBE BEAETCS HAYaJIbHBIM OTCUET
BpeMeHHU?

e Korma saunnaetcs roja?
e MoryT 51 KaJleHJapH SIBISTHCS OCHOBOW APEBHEN XPOHOJIOTUN?

e [Touemy oOLIENPUHATHIM KaJI€HAAPEM SBIIAECTCS | pUrOpUAHCKUM, T/I€ OTCUET BPEMEHH
B3ST CHaydaja «OT COTBOpeHus mupay» (Buzanrtuiickas para), a 3aTeM — OT POXKICHMUS
Xpucra.

Hopma Bpemenu: 1 vac

Kputepun oueHku: BbIONHEH TECT W JaHbl NpPaBUJIbHBIE OTBETHl HA BOIPOCHI.
KoHTpoJ1b BBITIOJIHEHUSI: IPOBEPKA BBHITTOJIHEHHON PabOTHI.

IpakTnuyeckoe 3ansaTue Ne 20
Tema: «Cnymuuku naanem. Manvle mena CONHEYHOU CUCHIEMbBL)

enp pabotbi: OO0OMMUTH 3HAHUS O (PU3NYECKUX XAPAKTEPUCTUKAX M ABMIKEHUU Tell
ConHeuyHoli cucTeMbl. MeETOOM CpaBHEHHUS BBISBHTH OOIIHE W OTJIWYUTEIbHBIC
napaMeTpsl ITUX TEIL.

[Tocobust u obopynoBanue: pororpaduu ConHia, TIAHET U UX KPYMHBIX CIYTHUKOB,
IIUPKYJb, TPAHCTIOPTHUP, IMHEHKA, KATBKYJISATOP.

Mertonuueckue yka3zanus K paodore. Jlannas IIpakTuueckoe 3aHSATHE MOMOMKET
ydamuMmcs CUCTEMATU3UPOBATh 3HaHUA O Tenax COJIHEYHOM CHCTEMBI, BBISIBUTH HMX
paznuuus U o01IMe 0COOEHHOCTH B PU3NYECKUX XAPAKTEPUCTUKAX U JIBUKEHUU TEN.

[TepBas yacTh MpakTUYECKOW pabOTHI TOCBSAIICHA (DU3UICCKUM XapaKTEPUCTUKAM Tl
CoTHEYHOW CHCTEMBI: THAMETPhl, HAKJIOH OCH BpAIICHHS, HATMIUE U TEOMETPHUICCKUE
XapaKTEPUCTHKU KOJICI, BHEIIHWK BHJI MOBEPXHOCTH. J[JIT CpaBHUTEIBHOTO aHaIHM3a
TUaMETPOB TEJ TpeayiaracTcsl IepeBeCTH JUHCHHBIC JHAMETPhl B OTHOCHUTEIIbHBIC
pasmepsl ¢ 3emsieit DKM/ D3. Jlanee BbIOpaTh ymoOHBIM MacmiTad ajisi HaHECEHUS
OKPYXXKHOCTEH Ha CpaBHUTEIBHBIA PUCYHOK. CleayeT OTACIBHO BBHITIOJNHATH PUCYHKH
Ul TTaHET 3eMHOM TPYNIBI M KPYIHBIX CIIYTHHUKOB, W JUIS TIJIAHET THUTAHTOB C UX
koabpiiaMd. C TIOMOIIBIO TPAHCIOPTHPA OTMEUAETCS YroJ HAKJIOHA OCH BpaICHHS



IJIAHEThl OT MEPHEHAUKYJSIpa MO YacOBOM CTpPEJIKE, MOJYYEHHYI0 OCh 00O3HA4aroT
nyHkTupoM. Kaxoe Teno pazykpammBaeTcsi B COOTBETCTBUU C €I0 BHEIIHUM BUJIOM 110
HpeI0KEHHBIM NpenojaBateneM ¢ororpapusM. UToObl HapuCOBaTh KOJbLA TUIAHETHI,
HEOOXOAMMO MTPOBECTHU MEPHEHIUKYIISIP K OCH BpalleHUs (3KBAaTOPHAJIbHAS MJIOCKOCTB).
Ha HeM oTMEeTuTh BHYTPEHHMI M BHEIIHHMI paguyc KoJiel ¢ oboux ctopoH. [IpoBectu
KOHLIEHTPUYECKHUE IUIUIICHI Yepe3 3T TOUKH. Bunnmas TonmuHa koser 0ojiee TOHKas
3a maHeTod M Oosee mMpokas mepen Hed. Bropas udacTe mpakTudeckod pabOThI
nocBsiiieHa sneMeHTaM opoutbl Ten ComHeyHol cucteMbl. OHa BKIIOYaeT B cels
3aKpeIJICHUE CIEIYIOMIMUX TOHATHI: OoJblIas MOJIyoCh OpPOMTHI, IKCLEHTPUCUTET,
adenuii u nepurenuid. Microsp3yst 3HaUE€HUS 3TUX 3JIEMEHTOB, CTPOSATCS CPABHUTEIIBHBIE
CXEMbI OPOUT, OTIENBHO 7151 3€MHOM IPYIIIBI IIJIAHET, ISl IJIAHET TUTAHTOB U OOJIBIIUX
CIIyTHUKOB IUIAHET C TMIIOTETUYECKOM IUIAHETOU B LEHTPE. IJ1s1 CpaBHUTEIBHON CXEMBI
OpOUT Tell, PEKOMEHAYETCS CHauyaja NEPEeBECTH JAHHbIC TaOIHIBI B KWJIOMETpax B
aCTPOHOMUYECKHE €/IMHHUIIBI, a 3aTEM BBIOpaTh yAOOHBIM MacmTad Ay pucyHkoB. Ha
CXeME OTMETUTh BEPTUKAIbHYIO W TOPH30HTAIbHYIO OcH. Ha BepTHKanbHOU ocH
OTMETUTH OONbLIME TMOIyOoCH (BBEPX M BHHU3), Ha TOPU3OHTAJIbHOW OCH OTMETUTh
NEepUreiiHOe pacCcTOSHUE CIpaBa, a agelbHOE PACCTOSIHUE CJIEBA, Yepe3 IOJyYeHHBIE
TOYKH NIPOBECTU OPOUTY.

O0mas Tadauma ¢ JaHHBIMH NapaMeTPpaMH, BBIYHMCJIEHHE JOMOJHUTETbHBIX
MapaMeTpoB.

Tabnuya 1.

No Hebecnoe |D u 1% |Rwman. | R e P A

n/n meJo KM e KM a.e. a.e. a.e.
1 Mepxkypuii | 4880 0,38 2 57,9 0,39 0,21 | 0,31 | 0,47
2 Benepa 12100 | 0,94 2,7 108 0,72 0,01 | 0,71 | 0,73
3 3emirst 12756 1 235 | 1496 1 0,02 | 0,98 | 1,02
4 Mapc 6794 0,53 | 25,2 228 1,52 0,09 | 1,38 | 1,66
5 FOmutep 113200 | 11,23 | 3,1 778,4 5,2 0,05 | 494 | 546
6 CarypH 120000 | 9,4 26,7 14246 | 9,52 0,05 9 10
7 Ypan 51800 | 4,06 | 97,9 | 2867 19,16 | 0,05 | 18,2 | 20,12
8 HentyH 49500 | 3,88 | 29,6 | 4486 2999 | 0,01 | 29,7 | 30,3
9 [TnyTon 2600 0,2 57,5 | 5890 39,37 | 0,25 | 29,5 | 49,21
10 | Acrepouns | 1003-1 | 0,08 330- | 2,2-3,6 | =0,3

540
11 | JIyna 3476 0,27 | 18,3- | 0,384 | 0,00256 | 0,05 | 0,364 | 0,403
28

12 | Ho 3830 0,28 | 0,04 | 0,421 | 0,0028 0 0,421 | 0,421
13 | EBpomna 3138 0,25 | 0,47 | 0,64 |0,00446 0 0,67 | 0,67




14 | 'aaumen 5260 0,41 | 0,19 1,07 | 0,0071 0 1,07 | 1,07

15 | Kaiumcro 4880 0,38 | 0,28 | 1,883 | 0,0125 0 1,883 | 1,883

16 | Turan 5150 0,4 0,35 | 1,221 | 0,0081 | 0,03 | 1,184 | 1,257

17 | Tpuroun 2700 0,21 157 | 0,351 | 0,0023 0 0,351 | 0,351

18 | Komera 16*8 | 0,001 18,13 27 0,96 | 0,58 | 35,31
Iannes

19 | Komera 3,5 0,0005 2,22 0,84 | 0,34 4,1
OHKe

3anarTcs Cienyoume napamMmeTphl:

DM — nuamerp Tena B KWJIOMETPax;

€° - HAKJIOH OCH BpAILICHUA TEJA;

R — Gousbiiast moayocs opOUTHI;

€ — DKCLEHTPUCUTET OPOUTHI;

Boruncnsitores cienyromuye napaMmerphl:

D/D3 — auameTp Tesna no OTHOIICHUIO K JUaMeTpy 3eMIIH;

Ra.e. - 6osb1as moryoch OpOUTHI B aCTPOHOMUYECKHUX €AMHUIAX;

Ra.e. = R/149600000 Pa.e. — nmepurenuit opOUTHI B aCTPOHOMHUYECKHUX CTUHHIIAX;
Pa.e. = Ra.e.(1-e).

Aa.e. — adpennii opOUTHI B aCTPOHOMUYECKUX CIMHUIIAX;

Aa.e. = Ra.e.(1+e).

CpaBHuTenpHbIE pa3Mepsbl I1aHeT. CpaBHUTENBHBIE pa3MeEPhI IUIAHET 3EMHOM TPYIIIIHI.
Macmtab 1em — 15000kM.

Tabnuia TMHEHHBIX pa3MepoB B MacITade:

II;manera R mmaneTsr R xonbra R xonbra
BHEIIIHETO BHYTPEHHETO
IOnutep 48MMm 82MM 82MM
CarypH 40MMm 91mm S1mm
Ypan 17mm 33mm 20mMMm
Henryn 16mm 41Mm 28MM
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